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FPREFEACE.

Tue progress of Mechanical Dentistry, a subject which has occupied
much of my time for many years, cannot, in my opinion, be advanced
without the aid of accurate training under the instruction of a com-
petent teacher, a first-rate workroom equipment, and much practice in
the workroom and at the chair side.

It is admitted on both sides of the Atlantic that practical instruction
of the best kind is a necessity for dental students, and that systematic
training in mechanics is the best foundation on which to rely for
operative and inventive progress.

In the following pages I have endeavoured to bring the workroom
and the chair into the close relationship which exists between them in
daily practice,—a relationship which, strange to say, is not much dwelt
upon in the books.

I have described the experiences of others with an open mind, and
my own with an honest one.

If some subjects are not found to be included within the compass
of this book, they are omitted becanse they have been dealt with already
by other writers.

I have taken at first hand all original matter at which I have not
worked myself,—and for this I make grateful acknowledgment.

In placing this book in the hands of my brother dentists I have
ventured to break a silence in Dental Literature which has prevailed in
my native island for ninety-six years, and I am proud to finish my task
in a year the most memorable in the history of the British Empire.

Many illustrations in the text will be found to be new, and these I
have designed with considerable pains in order to avoid as much as
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posgible long and wordy descriptions. For the rake of clearness I have
used diagrammatic rather than highly-shaded representations,—and,
whenever it was possible, I have used a facsimile size rather than the
unnecessary reductions to which we have been too much accustomed
in dental illustrations. My ideas have been faithfully expressed by
Mr. J. M. Kavanagh and Mr. Charles Russell, who have prepared my
illustrations for publication.

I have to thank my kind friend, Mr. James Smith Turner, M.R.C.8.,
for the great care which he has taken in reading my MS., and for
many valuable guggestions.

My grateful acknowledgments are due to Mr. J. A. Biggs, Mr. J.
Charters Birch, Mr. George Brunton, Mr. Walter Campbell, Mr. J. A.
Fothergill, Mr. Edwin Goodman, Mr. W. E. Harding, Mr. W, R. Humby,
Mr. W. A. Hunt, Mr. Alexander Kirby, Mr. Wm. Penfold, Mr. J. Smith
Turner, and Dr. W. H. Williamson,—for the loan of plans of their
workrooms.

My hearty thanks are also due to Mr. J. Charters Birch, Daniel
Corbett, jun., F.R.C.8.I. (formerly my fellow-lecturer on Mechanical
Dentistry), Mr. J. H. Gartrell, Mr. Wm. Heylar, Mr. Amos Kirby, Mr.
Alexander Kirby, Mr. Ladmore, Mr. R. P. Lennox, and Mr. Charles
Manton,—for the loan of tools, apparatus, illustrations and much valu-
able information.

In lending me apparatus and illustrations I have further to acknow-
ledge many courtesies from Messrs. Bailey & Co., Manchester ; Messys.
Crossley Brothers, Manchester; Messrs, Cuttriss & Co., Leeds; the Dental
Manufacturing Co., Lexington Street, London ; Messrs. Fletcher, Russell
and Co., Warrington ; Messrs. Plucknett & Co., Poland Street, London ;
Messrs. Ramshottom & Co., Leeds, and other firms.

The Appendix will, I trust, be found of use to those members of my
profession who may be far removed from the centres of practice, and
who may not find it easy to see the tools which are used in our best
workrooms.

I have myself made use of most of the tools which I have figured,
and have made personal inspection of the apparatus described, which
will, I think, be found egual to any demands made upon them in the
stress of modern practice.
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To Messrs. Clandins Ash & Sons I have to express my thanks, not
only for their liberality in the loan of many illustrations placed at my
disposal, but also for the tools which, from time to time, they have, at
my request, sent to me for leisurely examination.

A book like this, written during intervals of active practice, cannot
be wholly free from blemishes, although I have devoted much time and
thought to its preparation. For its shortecomings, be they many or
few, I crave the kind indulgence of my readers.

W. BOOTH PEARSALL.

13, Urrer MERRION STREET,
DUBLIN,
Dheeeniber, 1857,






CHAPTER
I.

II.
IIL.
IV,

V.

VI

VII.
VIII.
IX.

XI.
XII.
XIII.
ALV,
xY.
XVI.
XVIIL
KVIIIL
XIX.
XX.
XXI.
XXIIL
XXIIL
ZXIV,
XXYV.

IxtropvcToRYy—MECHANICAL DENTISTRY .

ThHE WorKROOM .

PLaxs oF WorkrooMz axD Work BEXNCHES

CoxpiTIONs OF THE MouTH.
Iurression Tagivg .
Prastern MopgLs

Sawp MovLoixe axn Meran Dies

DEesiex awp CoxsTRUCTION OF DENTURES

PraTE Magmsc
Baxps or FAsTENINGS .
SOLDERING . .

Praster BITES AND ARTICULATORS

MixERAL AXD PorcerLaiy TEETH .

Mounting TEETH
Tae VoLcaxizer BENcH
YVuLcakiTE WoRK .

SucTion PLATES .

ToE EpeExTuLovs MourH, BITE TAKING AND SPIRAL SPRINGS

ReEuMovapLE Bripge WoRrk .
Fizep Bripoe Work

FusinLE METAL .

CrowNs AND FURNACES .
Coxtirvovs-Gua Work

CLEFT PALATE

REPAIRS

APPENDIX v oo s o sl b

INDEX

405






™o e b

e [T -
g 59 bo il

—
el

18.
19.

21.
22,
3.
24,
25,
6.
27.
8.
20,
30,
a1,

-

LIST OF ILLUSTRATIONS.

Deratrs oF Gorb BeExch.

Tiae GoLn BexoH.

Toorn Rack ox GoLp Bexo,

Tue SoLDERING BENCH, SaxD BatH, axn FomE CHAMRBER.

FrercHer's Low TEMPERATURE BrrseER AwD Saxp BaTh.

Grixpixa LatHE Heap, &co., Barkwitn, PLyMouTH.

Grixpirxg LatiE Heap, &c., Harpiva, SHREWSBURY.

Grinpixg LatHe Heap, &o., Bioos, Grascow.

Grixpive LatHe Heap, &c., Brusron, Legpa.

GrrxpisG Latay Heap, &o., Peansarn, DuBLiN.

A Becoxp VIEW oF THE AvTHor's Guminping LaTHE, sHOWING MORE DETAILS
THAN Fra. 10.

Paisr Por.

HSTICRING Wax "™ 18 HoLDER.

FrercHER's Arcavn Bonsex BuRNER.

Back smowie Wax-uoperrixe Toors, &o.

Tuae Porisaise BExcH wiTH LaTHe asp WATER SvPrLy.

Toor, Racks—AvuTHOR'S METHOD oF Disrosiwg oF Toora ox a Wann over Vier
BexcH,

Toor, Racks FOR DRAW-PLATES, FILES AND SCcREW-DRIVERS.

PrasteR BexcH, ScrRew Press, Water OvEN, VorncasIiTE Frasgs, CLAMPS AND
Praster Bius.

Race witE Toors 19 Position,

Praw 158 PERSPECTIVE oF WoRE BENCH DESIGNED BY THE AUTHOR,

Prax axp Erevation oF Wonrk BENCH DESIGNED BY THE AUTHOR,

Wonrg BENCHES DESIGRED BY THE AUTHOR For DENTAL Schooors or (COLLEGES.

Prax oF Wonx BexcH DESIGHED BY J. CHARTERS BInch.

Frax orF J. A. Blogs" Workroou,

Praw oF J. CHARTERS BikcH's WoORKROOM,

Prax or G. DroxToN's WoRKROOM.

Praw oF WALTER CauMPBELL'S WORKROOM,

Praw oF J. A. ForEERciLL's WongnrooM,

Frax or E. Goopuan's WoRERODM,

Prax oFr W. E. Harpivc's WoRKROOM.



X1V LIST OF ILLUSTRATIONS.

FIa.

2. Praw or W. R. Homer's WonRgEnooar,

#3. Praw oF Dr. W. A. Husr's WorkRooM,

34, Praw oFr AvExanpErn Kiney's Workmoow,

35, Prax oF THE AUTHOR'S WOREROOM,

36. Prax or W. PExrFoLD's WoRrEROOM,

47, Prax orF J. SarrA TurRseRr's WoRKROOT,

38, Praw orF Dr. W, H. Woinrams=ox's WorERroowr.

39, LowEr VurcaxiTe Dextore witH Rioar Lower CaxixE LEFT STANDING ;
Worx ForR FOURTEEX YEARS WITHOUT THE Loss oF THE Natvran ToorH.

40. TPoRTRAIT OF GENERAL WASHINGTON,

41. CABINET DESIGNED BY THE AUTHOR FoR HOLDING ImpRessios TRAYS AND A
SBUPPLY OF IMPRESSION MATERIAL,

42, TFrercHer's DryYmve OvEN WiITH WATER JaCKET.

43, Baxp-movLpixe TrRoUvoH.

44, LEexxox's MopeL LIFTeER.

45, Toe BaiLry Saxp-MovLDING FLABE,

46, THE AvTHOR'S SAND-MOULDING Frask, -

47. 'Taree Kisne oF IMES.

48, FLETCHER'S LADLE FURNACE.

40, FLETCHER'S LADLE.

0. Bar wiTH CLASPS,

561. BSH0Ws A LATERAL *'3TUCK-0N."

52. Bnpows Barkwintn Toees I8 CANISE axD Bicusrin Roors.

63. Awvir, STRIEING Hammens, Horw Mainers axp Drinse Macmye Vice.

54. Drinnise MacHIE Vice ox Inos Piucar mormiwe DM 1w Positiox ror Use oF
Honx MALLET.

55. CoPPER PUNCHES DESIGHED BY THE AUTHOR.

56, Dror HaMMER.

57. Brrmo Force HAMMER—COMMONLY ENOWN AS AN “OLLIvErR" or © OLLiFer."”

53. PLATE WITH BHORT, STUBEY FASTENINGS.

59. PrLATE DRYER AND HEATER.

60. FrercHER'S UNIVERSAL BLow-PIPE (SIMPLE Fomar).

61. FLETcHER'S USIVERSAL BLOW-PIFE ON STANKD WITH SWIVEL JOINT.

62, FrEromenr's No. 1 DESTIST'S ADIUSTABLE BLOW-PIPE.

f3. STa¥D awD BELnows For Brow-rire WORK.

64. Bmows A Tnicr INvESTMENT,

65. Smows A THIN INVESTMENT.

6 and 67. SorpErrxe Bosses,

G8. THE Spam BITE,

60, Tae Tam BITE,

70. TrE Doveramn BiTe.

71. Mg Lesxox's FosipLE METAL Span ARTIOULATOR.

73, Tray, Ovarn Cextre, aAxp Sriir Post witE 1is0, TSED IN MAEKING SLAR
Articoraror (Fra, 71).

73, Baows Mopers 1w PosiTioN o¥ SLAB ARTICULATOR.



LIST OF ILLUSTRATIONS. XV

74, Mn. Kmpy's ARTICULATOR.

i, RHoMBOID SPACES,

76, RmouMnomp SraceEs FILLED WITH Square Toune Mornans.

i7. Amsunp CONVENTIONAL MODELLING OF ARTIFICIAL CROWXS,
78, Coxvestmoxan Artiricran Toorn Forus,

79,  Armreician Lower MoLagrs,

0. Mg, J. C. Youxa's PERFORATORS FOoR Poxcmizg Metan f Backisas,”

81. Mn. Amos KIRBY'S DERTIST'S BQUARE (HALF SIZE).

82, AvrHor's Vurcaxizer Bewxcw.

83, VULCANIZER USED BY THE AUTHOR,

84, Mpr. GarTRELL'E VULCANIZER.

B5, Mr. A. J. Warrs' Frasx ron VULCANITE WORK.

Bf. Mr. A. J. Warrs' Frasg INYESTED.

7. FrercHER'S IwsTAsTANEOUS WATER HEATER.

88. Wi FraMme FoR HOLDING THE PLAsTER Movrnp wiHine Scanpisg our ToeE Wax
AND FusisrLE METAL.

89. Yuncawsite DENTURE MOUNTED WITH Asi's Tvpe TreTH.

90, Dr. Peck's Loor Prxca.

9]1. Loors o MEgTAT PrLaTE PRODUCED BY De, PEck’s Loor Pusxch.

02, PALATINE SurrFacE oF Fia. 91.

93. Bmows UIsE oF Loop PuxcH FOR ATTACHING (GoLD PLATES.

94, Merar Crowx LoorEDp wWiTH Di. Peck's Puwch.

95. GARTRELL'S REGULATING (GAUGE.

96. GantrELL's CorerEr Disc SAFETY VALVE.

7. Gruxpy's No. 1 HYpravnic SWAGER.

95, Gruxpy's No. 2 HIDRAULIC SWAGER.

99, W, R, Huumer's STEAM SWAGER.

100, VoncaxiTe Urrer DeEsTURE (MoRLET's METHOD).

101, Morier's A¥GLE PLATE WITH VULCANITE CUT AWAY To sAow DETAILS,

102, DENTAL ALLOY STRIF 2OLDERED AT RIGHT AWGLES 0N PERFORATED PLATE (Mre.
Morrey's METHOD).

108, Morrey's A¥cLeE PLATE Fon STRENGTHENING Lower DENTURES.

104, DEXTURE WITH PROJECTING RIDGE IN THE PALATE.

105. PrLate witTH WIRE RI¥GS S0LDERED 0¥ THE PALATAL Sunrack.

106. ELLIPTICAT SUeTION CHAMBERS ON PALATAL SURFACE.

107. Dracram oF *f Eccextric” BITE. .

108. InacraMm of **Eccextric™ BITE,

109. Dracrax of ** Eccestric™ BITE

110. GARRETS0X'S ARTICULATING (GUIDE.

111. Kirpy's CALLIPERS FOR SETTING SWIVELS.

112, SwivEL-seTTING TOOL DESIGNED BY THE AUTHOR,

113. Snows Me. LExwox's CORTRIVANCE FOR RETarsi®G Lower DESTURES I¥ Posimion.

114. BH0ows Mr. LEXX0X's CONTRIVANCE.

115. WeieHTED Lower DENTURE A5 CONSTRUCTED BY Mi. Axos Kiant.

116. SHows Derams oF Me Ganteert's Bemovasne Bripes-Wonrk,



XVl

Flt.
117.

118,
119,
120.
121.

122,
123.
124.
125.
124.

127,
128.
129,
130,

131.
132,

133.
134.
135.
136.
137.
138.
138.
140,
141.

142.
143,
144,

145,
144,
147.

148.

149,
150,
161.

LIST OF ILLUSTRATIONS.

Upper Case with CrrvER Ban (GARTRELL).

Snows Removapre Bripoe oF Two TeEeTH (GARTRELL).

Saows DETains oF REmovasie Bripge oF THree TeerTH.

SHowa Saall SpLiT Bars cEMENTED INTO HooTs oF THE Blcosrips.

SHows REmovapreE Bripog witH Ssmarn Gonb Boxis or SBLoTs WHICH TIGHTLY
FIT 0¥ THE Bags.

Smows Senit Banr sEcvRED To Root oF CANINES.

BHOWS PALATINE SURFACE OF CasgE (Fra. 122).

Suows BeuovaepneE Brince 19 PosiTion.

Sxows Mer. CHas. Rurpox's Case oF REMovapie Bripce-Wonk,

R. P. Lessox's Measuning Posts, Coxican Cars axp Roor-Caxan Posrs, wWiTH
RovcHERED CorPER TUBES SHOWH ON THEM.

Smows THE Dinection ofF THE Roor-CAwars,

Coxical Cap cHARGED WITE IMPRESSION (COMPOSITION,

Ineression Tray wiTH StoT 18 Frowt oF Froom,

BHows IMpREssIoN WiTH Post a¥p Car 1§ PosiTion, AND RovcHESED TUBES
FIXED 0¥ THE FosT.

Moper. witH CorrER TUBE I¥ Roor-Canar,

Srows MopEL WITH GARTRELL'2 PorcELary Crowss oN Roors oF RigHT AxD
LeFr Urrer Caxines a¥D RioaT UrPER LATERAL.

Hervar's Crowr AND ANCHORAGE FOR UANINES FOR SUPPORTING DENTURES.

Tupe DexTURE BUPFORTED BY Mp. Herrvar's CRowxN AND ANCHORAGE.

Mopgr, oF FOREGOING CasgE wWITH DENTURE AND CROWN REMOVED.

Pratisuy aND PoRCELATY CROWN DESIGNED BY Mm. 5. G. REEVES.

PoRCELAIN-FACED Pramisvy CrowN DEsIGNED BY MR. 8. G. REEVES,

GanTRELL'S IME METAL,

PerpoRATED HaRD PLATINUM PLATE.

Sraus's Coxrrvvous-Gou Case witd Asn's Tree-TEeTH,

WIRg ATTACHMENT, WITH THE TEETH INVESTED IN PLASTER oF Paris (Me.
GARTRELL'S METHOD).

GARTRELL'S OXvoEN BLOWPIPE,

SPATULA FOR APPLYING THE MINERAL BobDY AND GoM ENAMEL.

NickeL BLipE WITH CONTINUOUS-GUM SET AND GoiD Cynisper (M. GARTRELL'S
MeTHOD).

GARTRELL'S CoXTINTOUS-GUM For¥ace, &0., witH PETROLEUM BLAST.

GARTRELL'S PETROLEUM FURNACE AS ARRBANGED IN THE AUTHOR'S WOREROOM.

Hoob MADE OF SHEET IRON, LINED WITH ASBESTOS, FOR PLACING OVER THE
Fuixace T0 MUFFLE THE NOISE.

Spows THE MiveEpaL Bopy DIVIDED INTO DEFINITE BLOCKS, EACH CONTAINING
Oxge TooTH.

(GARTRELL'S (GILDING APPARATUS,

Pagtian CoxTisvovs-Gus SET ((FARTRELL).

PartiaLlL SET oF ConTi®UoUs-GiUM WORK READY FOR THE ADDITION OF YUL-
CANITE (GARTRELL}.

Covmimvovs-Goua Ser oF TwelvE Teern, wiTH VULCANITE ATTACHMERT, A
MADE BY MR, GARTRELL,



FIG.

1535,
154.

LIST OF ILLUSTRATIONS, XVII

(FARTRELL'S CoXTINUOUS-GUM FURNACE FOR UsE WITH CoaT (Gas,

Gartrent's Crows axp BringeE Furxace, wird FLETCHER'S GENERATOR AND
BeLLows,

Bunxer oF Mr. GArTRELL'S Gas Funrsace.

SHows Mg, GARTRELL'S MeTHOD oF Forsming A BORDER TO STIFFEN THR
PostERIOR MARGIN 0F THE PLATE.

DragrayM oF MR, GARTRELL'S SHOT SWAGER, WITH PLaTE 0¥ MODEL READY TO
BE SWAGED.

GARTRELL'S SHOT SWAGER.

GARTRELL's SHOT SWAGER AND I[mrression Trar,

Cast oF CLEFT PALATE.

LisGuanL SURFACE oF OBTURATOR DESIGNED FOR Fia. 160,

PArATAL SUrFacE oF QOBTURATOR DESIGHED rFor Fig, 160,

Seeroy oF Fie. 161 prawy tHROUGH Mippre Lixe oF OBTURATOR.

Cast oF EpesTunovs CLEFT PALATE.

Lixgrar SURFACE OF OBTURATOR DESIGNED For Fio, 164,

ParnaTanL SURrFAcE 0F OBTURATOR DESIGNED vor Fie. 164,

Seeroy oF Fig. 160 prawy tHROUGH Mippre Lixe rroM Froxt to Back,

For THIS AND sSUBSEQUENT JLuusTmaTions, SEE APPENDIX, p. 285,







¥ MECHANICAL PRACTICE IN
DENTISTRY.

CHAPTER 1.
INTRODUCTORY—MECHANICAL DENTISTRY.

TrE general arrangement of the workroom is a subject of some im-
portance to the dental profession, and it is one which has not been
exhaustively treated in the text-books.

To the young practitioner it is a matter of deep interest how hest to
get the maximum accommodation ont of the minimnm of space. How
to spend money in the necessary tools, so that the outlay will be
remunerative (so far as the durability of the tools and apparatus under
wear can be ascertained beforehand), requires more thought and con-
sideration than is usually given to such an expenditure.

It is evident to some of us that the old-fashioned methods, althoungh
well tried in the past, do not readily lend themselves to modern ideas as far
as speed of production is concerned. Work that used to be considered
well executed in eight or ten days, or even longer, has now often to be
constructed and finished within the short space of twenty-four hours.

This increased demand for speed is owing to the popular wish to
hurry everything, in order to save time and money—to the natural com-
petition produced by an increasing number of practitioners—to rapidity
of communication ; people come quickly and expect to get away quickly ;
a day in town is expected to cover a multitnde of events ;—to the habits
of a numerous class of patients to leave things to the last moment before
going on the annual holiday, or on a long voyage to the Colonies—as well
as to the increased cost to the practitioner of the mechanical assistant.
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MECHANICAL PRACTICE IN DENTISTRY.

The question of the workroom and its position is largely governed by
the accommodation available in the house used by the dentist for carrying
on his practice. This room is commonly to be found in the basement,
and occasionally in the attic. Whenever possible, a room situated on a
level with the operating room or rooms should be chosen, in order to
permit of easy access. Stairs, whether they lead to the basement or to
the attie, prevent rapid access to the workroom.

It noise can be muffled or avoided, a workroom of easy access will
prove of greater use and comfort than if it were placed at some con-
siderable distance from the operating room.

Abundanee of light, with facilities for rapidly wventilating and
freshening the air of the workroom, should be a sine gua non. Without
good light and fresh air, the health of those who have to spend many
hours in the workroom is apt to suffer, even if the workroom con-
veniences are otherwize of the very best gquality.

A suitable room having been selected, or built, the next important
question i how to utilize the space at command, so that, when periods
of active practice set in, mechanical work can be as well earried out as
in more leisurely times.

A good work-bench is the first great want to be provided for, and
opinion is very much divided as to the details to be embodied in its design
and construction. The ordinary type of bench is that of a flat table-like
surface, with a place or places cut out of it to accommodate one or more
workers. This type of bench survives from the practice of carving ivory
dentures, with or without natural or mineral teeth inserted in the ivory.

By putting together the hints I have gathered from a somewhat
limited knowledge of the methods and designs of other practitioners,
and by the many experiments I have personally made during the past
thirty years, I have come to the conclusion that the most unseful type of
bench permits of both the standing and seated positions, with great
comfort to the workman, and without any loss of efficiency in the
character of the work done.

A narrow room, of from eight to fwelve feet wide, by twenty-four feet
long, i8 one of the best types for a workroom, if the windows are on one
of the long sides and facing north. A narrow bench can be fitted round
the walls, so as to make it possible to carry out certain details of the
processes employed in comstructing artificial dentures with ease and
precision where the tools have been arranged for such purposes, without
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having to sweep away a lot of small tools employed on other work before
berinning the task in hand.

Such a bench need only be narrow, and can be made to rest on
brackets fastened to the walls. This plan permits of the bench being
firmly and solidly secured to the wall without needing any support from
legs, which are an inconvenience when sweeping or cleaning the floor, or
when tools or other articles are dropped and have to be picked up. The
tools employed by the dentist should all be placed within easy reach and
in full view of the workman, so that he can take up any tool without
disturbing or knocking down a number of others. .

The usual habit of leaving a disorderly pile of tools on each side of
the work-place is so ingrained in the rontine of the ordinary workroom,
that I fear that any evidence that time can be saved, and greater pre-
cision gained, in carrying out the necessary details, will be received with
incredulity.

A more tidy and well-tried arrangement can be designed, such as I
propose to describe at greater length in these pages. The work-benches
should be carefully planned for the skilful and deliberate execution of
metal work, soldering, wax modelling, plaster casting, wvuleanite work,
crinding and fitting mineral teeth, polishing metal and vuleanite,
moulding in sand, melting and casting precious metals as well as the
baser ones, such as zine, lead, ete,

Some dentists also include gas furnaces, for making porcelain crowns
and continuous-gum dentures, in their equipment,

In the hands of the skilful dentist the processes already mentioned
lend themselves to many methods of work.

A well-considered plan of arrangement in benches and tools is, there-
fore, of the greatest importance to every workman.

In a complete workroom it is necessary to have a good floor. It has
been recommended to cover it with sheet zine or galvanized iron, so that
the surface can be kept clean, and the sweepings, which are valuable, kept
from falling into the seams of the boards.

I have used concrete for flooring for many years, but consider it a
very dusty material, subject to abrasion, and am inclined to cover it over
with wood.



CHAPTER 1II
THE WORKROOM,

Busy pmc:titin';lmrs absorbed in the daily stress of practice can hardly
be expected to realise the advantage of a well equipped and carefully
arranged workroom.

That loss of time is entailed by faulty equipment I have had oppor-
tunities of knowing, from the experience of many years spent in the
discharge of the duties of the workroom,

I am in a position to recommend many details of arrangement,
not likely to be familiar to the profession, which are the ontcome of
the teaching of necessity and of many experiments.

These details have been thoronghly tested, and many members of the
profession who have not seen them have applied them to their work-
rooms from hearsay, with advantage to themselves and their assistants
in all such matters as speed, efficiency, order, comfort and health.

The usnal height of a work-bench is that of the household table—
thirty inches from the floor.

By raising this height to that of forty-one inches, a level will he
found that is convenient for working at either in the erect or in the
seated position.

The dental work-bench is best made of beech or other hard wood of a
suitable substance from 12 to 15 inches wide. For greater convenience a
semi-lunar space, opposite which the workman sits, is sawn out of the
outer side of the bench about 19 inches wide.

An arm and shoulder piece can be added to the hench by attaching a
piece of curved wood to the front at each side where the sawn curve ends. -
Much comfort is given to the workman by thus enlarging the surface
of the bench in convenient positions, on which to lay the elbow, or
against which to lean the shoulder in some kinds of work, in order to get
vreater steadiness of hand.
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Fra. 1.

s T i i i g

DeTains oF Gorn BENCH.

A plate of iron or brass, which is seen in the drawing (Fig. 1), is
let in flush with the surface of the bench in the middle of the
semi-circle.  This metal plate covers the mortice into which the bench-
pin is fitted,
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The bench pin is two inches wide by three quarters of an inch thick,
and projects six inches when first fitted to the bench ; the free end of the
bench pin is chamfered, so that grooves can be cut in the end with a file,
in which to support firmly whatever is to be filed. On the left hand side

Fia. 2,

Toe Goun BeEscH.

of the bench pin a few pits or hollows are made half an inch apart, in
which to rest the pin of the spindle, when using the drill and bow.

It i= a convenience to have a curved shelf placed below the bench
inside the skin which holds the gold tray in position below the bench pin,
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to receive the filings, and to which the skin can be tacked betorehand, a
few stont screws securing shelf and skin to the lower surface of the bench.
On this narrow shelf ean be laid a favourite pair of pliers and a straight
pair of shears for cutting plate or solder, with the beaks pointing out-
wards.  From this position they ean be grasped by the finger and thumb
and swung or dropped into the palm of the hand in the position in which
they are used.

The gold files, with their points or handles pointing outwards, are
conveniently disposed here.

In the illustration (Fig. 1) will be seen the leather skin, for supporting
the zine tray in which gold filings are caught. In the middle of the tray
18 a perforated patch, through which the filings can be swept into a metal
box soldered to the lower surface of the tray, with a movable cover or
bottom. The filings can be removed from this box from time to time,
and the risk of loss from an accidental overturn of the whole tray is not
g0 great as with trays unprovided with this box. At the right hand side
of the work-place it is well to attach to the bench a small vice of any good
pattern, whether parallel or spring locking.

This vice is useful for holding objects too large to be held by the
fingers, while they are correctly shaped at the bench pin. Punches on
which to rivet small articles can be firmly held in the viee, and the
workman, with judicions care, will be able to pull springs or other
telescoped appliances apart without damage, if small strips of lead or
leather be placed between the vice jaws, to protect the surface of
polished or squarely shaped objects. Along the back of this bench is
a tool rack, set at an angle of 45 degrees, having a series of compart-
ments (Fig. 2).

The compartments are about one and a-half inches wide, and are
divided from each other by strips of wood. In these compartments
can be laid drills, broaches, tube files, corn tongs, seulptors, engravers,
three-square seraper, punches and other small tools (Fig. 3).

The common method of putting away *seorpers™ (sculptors) on a
work bench is to drop the steel blade out of sight in a hole bored in a
strip of wood in which the seulptor hangs by its handle. Seulptor handles
are globular or pear-shaped in form, and are readily mistaken for each
other even when marked with a workroom mnemonie.

In the tool rack now under notice, the steel part of the tool as well as
the handle is in sight. Time is saved by not having to pull up a row of
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handles before the right kind of eutting edge on the end of the steel tool
is found.

The illnstrations show with clearness many little details which it
would be tedions to the reader to dwell upon, yet which give great
comfort and facilitate work. On the left or right hand side of the gold
bench, as may suoit the habits of the workman, should be placed the
soldering lamp (see Fig. 4). Next to this soldering lamp should be
placed the plate dryer and heater with fire-clay dome designed by
Mr. Fletcher, of Warrington, with which to heat to redness plate work
which has been invested in sand and plaster, before soldering tecth or

T

il

ToonL Rack ox GoLp BexcH.

fastenings held in position by means of the investment; a small crock
or tea cup holding moist sand, another holding clean water, a small
bottle with a cork having a groove cut in the side of it, filled with
a solution of borax and water ; a slate or marble slab, or a surface of
cround glass, on which to grind, with the aid of the above-mentioned
solution, some crystallised borax () into a paste, and furnished with a
suitable camel-hair pencil and a corn tongs or soldering tweezers, Some
pieces of willow charcoal, a soldering boss of iron wire or asbestos fibre,-
and a blow-pipe complete the equipment of this part of the bench.

It is a very great convenience to contrive in the wall opposite or close
to the soldering lamp, and within easy reach of the hand, a recess con-
taining an evaporating chamber communicating with the external air,
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The evaporating chamber in my workroom is made by cutting a
hole in the wall, and cementing in it a household sink of white glazed

Tur SoLpenixc Bexcu, Sanp Bate, axp Fuosme CHaMBER,

earthenware. It measures twenty inches long by fifteen inches wide, and

the orifice in the bottom, intended for connecting with a waste pipe, is

placed uppermost, the under surface of the sink being left flush with the
external surface of the wall.”



10 MECHANICAL PRACTICE IN DENTISTRY.

A small sash, cighteen inches wide by twenty-six inches high, which

can be raised at will by the aid of a weight and pulleys, slides up and

down the wall between the

Fio. 5. chamber and the workroom.

L A gas supply is intro-

duced through the side of

the evaporating chamber, and

warms the pickle pot by

means of one of Fletcher's

low temperature burners and
gsand baths (Fig. 5).

The current of air flow-
ing along the outside wall
extracts or sucks away the
fumes as they arise, and I
have not found it necessary
to add a flue to increase the
outward draught. This plan
of placing the pickle pot

Freroner's Low TEMPERATURE BURNER within easy reach of the sol-

AND SAND BATH, during bench saves much

time to a busy workman, and

also risk of damage from carelessly dropping plates with teeth attached

to them into pickle jars, placed in low or inconvenient positions. It

also removes the mess and corrosion, the usual accompaniment of acids

left in shallow wvessels exposed to the air of the workroom or in its
chimney.

The grinding lathe is an important tool, and is most conveniently
placed beside the wax bench.

With the aid of grinding wheels chucked in this lathe, and some clean
waier, we can rapidly change the form of mineral teeth.

This lathe should be placed in good light, and have every usefal aid
within reach of the hand, to carry out without delay all the details of
fitting and mounting porcelain teeth.

The lathe-head should be of a good pattern, and adapted to carry
*“chucks,” on which are mounted grinding wheels. The chucks should be
well fitted so as to save time, and give little trouble when changing a
large wheel for a smaller one, as the exigencies of the fitting may require.
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The lathe-head should be driven by a heavy, but easily moved fly wheel,
with the crank and treadle set so as to ensure the lathe moving in the
right direction, from the moment the foot presses the treadle.

Fic. 6.
A SPONGE HOLPER
B HAND REST
C HOOD
D corunnpumMm wHceELS E
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Grixpixc Latae Hean, ETc.

A supply of clean fresh water is a sine gua non in the equipment of
the grinding lathe, as all grinding wheels cut best when they are kept
free from detritus by the use of water.

It saves time when grinding teeth to have the grinding wheels washed
with elean water as the work proceeds.

The rapidly rotating grinding wheel throws off from its periphery, by
centrifugal force, drops or splashes supplied by the water. This water
becomes heavily charged with detritus, which leaves a white patch when
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it drops on elothing, and is not very readily brushed out of the texture
of cloth.

Water may also be conveyed by a pipe having a fine nozzle direct
to the wheel. The waste water can be collected in a tank placed below
the bench, or conveyed away by a pipe into a tank in which all the
hand-washings are collected. It iz unseful, therefore, to look at some of
the ways of monnting wheels for grinding teeth, and avoiding the
splashing of clean or dirty water as much as possible.

Fic., 7,
DECGK
EXIT OF WATER
HAND REST
STRIP QF METAL

oom>

HARDING
SHREWSBVURY

SECTFION

GRINDING LATHE HEAD, ETC,

The illustration (Fig. 6) shows the way in which my friend Mr.
Balkwill, of Plymouth, mounts his grinding wheels, which are driven from
the floor.

A copper trough iz made of such a depth that it can be placed below .
the grinding wheel, so that a great part of the surface of the latter is
immersed in water. The excess of water taken up by the rapidly-
revolving wheel is rubbed off by the small bit of sponge attached to a
holder, which is slightly pressed upon the wheel.
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A rounded surface at B forms a hand-rest, and ' is a hood to catch
the splashes earried up from the surface of the water as the wheel revolves
overhand fowards the workman. This grinding lathe carries two wheels,
a large and a small one, as can be seen in the plan. There is only one
disadvantage in this arrangement, namely, the ease with which a tooth
can be knocked out of the fingers and immersed in the water tank, from
which position it is not easily removed without loss of time.

1/ A GLASS

B LEATHER

BIGCS. CLASCOW

Grivpixag Latae Heap, Erc,

Mr. Harding, of Shrewsbury, has another method, which commends
itgelf to many (Fig. 7).

On a sloping surface called a “deck,” and figured 4 in the illustra-
tion, is erccted a pair of metal supports to carry revolving on a pin a
worn polishing brush.  As the grinding wheel revolves, the brush revolves
in the opposite direction, while the water supply drops where the wheels
touch.

The fly wheel of this lathe is secured to the floor. This method of
mounting grinding wheels iz certainly free from splashing, but is some-
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what noisy. The deck enables the surplus water to drain away below it
into a tank, and a tooth dropped from the fingers can be instantly
recovered. The illustration supplies in section the details of this way of
washing a grinding wheel with water.

Fre. 9.

IN SECTIOWN 1N PERSPECTIVE

BRUNTON. LEEDS

Grinping LatHE.

Mr. J. Austin Biges, of Glasgow, has devised a different way, and
conveys the water supply to the grinding wheel by means of a bit of
stiff leather (Fig. 8). This strip of leather just touches the periphery .
of the wheel B, and prevents the water thrown off from splashing the
workman when the lathe is in motion at working speed. Mr. Biges
uses plate glass as a splash guard ; the details of construction can be
gathered from the illustration.
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GriwpiNe LATHE.
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I regard the use of a strip of leather in this way by Mr. Biggs as a
very great advanee on the methods commonly nsed. This grinding lathe
is run by a fly wheel aitached to the floor.

Fio. 11.

A SecoxD VIEW oF THE AuTHOR'S GRI¥DING LATHE, SHOWING MORE DETATLS
THAR Fia, 10,

Mr. Gieorge Brunton, of Leeds, prefers to have the fly wheel of the
grinding lathe hung from the under side of the work bench (Fig. 9).
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The lathe head can be raised or lowered by means of a serew.  Provision
is thus made for taking up the slack of the lathe band, as required.
The treadle has a long connecting rod work-
ing on the erank and is attached to the floor.

The grinding lathe in use in my own
workroom has a cast-iron standard, earrying
a fly wheel and treadle. The cast-iron
standard iz ¥-shaped, and is strutted be-
tween the floor and the beneh ; it is secured
to the floor and to the bench with strong
screws. The inner part of the lathe band Paixt Por.
runs throngh the bench and over the lathe
head. The lathe head is one of Messrs. C. Ash and Sons’ patterns, and
carries three grinding wheels.

When first I attempted to remedy the splashing from the grind-
ing wheel, I tried conducting the water along pieces of grooved wood,
which were hinged in a sloping position from the water supply to the
edoe of the wheel. This worked tolerably well, but was noisy from the
vibration of the wood as it touched the rough surface of the grinding
wheel.

In the lathe which I use (Fig. 10) the water drip is received on a
leaden surface at a convenient distance beneath the wheel. This surface
slopes to one corner, from which the water is led away in a pipe.

I find most of the grindings deposit on the
lead, and rich gold grindings can be removed
day by day, or week by week, as required. A
rounded edge, made of hard wood, frames and
surrounds the lead pan, on which the right or
left hand can rest when grinding a tooth, and
is smooth and comfortable to the *heel of the
fist.” The patterns for this type of fly wheel
for the grinding lathe were made, at my sug- “BTICKING WAX " IN
gestion, by Mr. A. J. Watts. HOLDEE.

The illustration (Fig. 11) shows very clearly
the details of this lathe, with the water supply conducted to the edge of
the wheels by the leather strips.

The paint pot (Fig. 12) is seen next the small chncks on the rack
on the top of the splash board.
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On the end of the hand-rest hangs a cup made of a picee of brass
tubing hooked to the wood, which holds a small supply of * sticking wax”
ready for nse (Fig. 13).

The tubes conducting the discharged water are shown, and are led to
the tank in which I allow the detritus
to precipitate. It will be observed
that a weight has been placed on the
fly wheel so as to keep the crank in
a position for readily starting the fly
| wheel into motion. Were there a
Frerener's Avcawp Bussex Bumser.  demand for these lathe standards, they

could be turned out at a moderate
cost, and would be much more useful in dental schools than the easily
damaged grinding lathe so commonly seen there,

The wax bench is most usefully placed next to the grinding lathe, and
is in fact a continuation of the narrow bench I have already described.
Over its surface at a convenient height I use an Argand Bunsen burner of
the pattern ficured (Fig. 14), made by Fletcher, Russell and Co., of
Warrington, and 1 find it most useful in every way.

Some wax modelling tools, with the metal parts made of copper, which
retains heat longer than steel, Kirby’s Square, Callipers, Dividers, an old
pair of Forceps, a pair of sharp-nosed Pliers, and Lennox’s Fusible-metal
outfit, complete the list of tools needed for modelling in wax, mounting

Rack SHOWING Wax-mopELLIxG TooLs, ETC.

teeth for vuleanite, and for making fusible metal plates. All the tools
here enumerated are shown in Fig. 15.

I prefer to use leather bands, as they wear well, ave easily repaired,
and are not so subject to the weather as “gut.”

A polishing lathe has next to be provided for, and I certainly prefer
to have one always kept ready for this process. The services of the
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polishing lathe and the grinding lathe are kept in pretty constant use in
workrooms belonging to any steady practice—and time, precious to the
practitioner, is lost by having to stop grinding or to stop polishing, as the
case may be, if both processes are carried on by the use of the same lathe.

c 2
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Some of the modern grinding lathe-heads are now furnished with a
screw cone on which to carry the polishing brushes and buffs.

This may snit workrooms where work can be earried out in a leisurely
way—bnt, despite every care, polishing vuoleanite is always a messy
process, and is therefore best kept to a place in the workroom where the
dust or slop will not cause inconvenience, and where the lathe is always
ready for work (Fig. 16).

In gome workrooms lathe-heads are driven from overhead shafting by
motive power derived from water motors, such as the turbines of Rams-
bottom, of Leeds, and Bailey, of Manchester, whiclh are connected with the
public or corporation water supply.

In others, gas engines are used as a source of motive power, for which
purpose nothing can be better than Crossley’s two-man or three-man
power gas engine, or the Gardner gas engines, which are supplied by
Messrs. Ash and Sons and the Dental Manufacturing Company, as both
kinds afford more power than is actually needed for such work.

Electricity derived from a corporation or other public current is also
used for driving lathes. When this foree is employed, the wheels are
arranged to fit the gpindle instead of the usual driving pulley. Moreover,
the switch is made to form a hand-rest, so that contact is made when the
hand, which holds the tooth or other article against the grinding wheel,
presses on the switeh, and the current is cut off the instant the hand is
released from the switch.

It will be found a practical convenience to those who care to go to the
trouble, to have a *“place™ fitted to the polishing bench and provided
with a bench pin, where all voleanite cases as they come from the vul-
canizer can be filed, trimmed, scraped, sand-papered, and prepared
generally for the polishing lathe. The necessary senlptors, files, and sand
paver can all be kept in readiness at this bench.

I have for many years had the polishing bench placed next to the
bagins and water taps, and have every reason to be pleazed with the
facility with which partly polished work can be examined, from time to
time, without delay, by washing the detritus of polishing away.

With a wooden bench, in which are set two earthenware or enamelled
hasins covered with iead, and a hot and cold water supply, much good
work can be done in the direction of cleanliness, and wax plates can be
scalded ont of vulcanite flasks.

Vuleanite flasks ean be rapidly cooled, and metal and vuleanite plates
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can be thoroughly washed after they are polished. A couple of towels
on *rollers™ are hung in convenient places.

A vice bench is necessary for the workroom. To this bench is fitted a
tail vice, i.e., a vice made with an iron rod, the free end of which is sunk
into the floor, or into a block of wood screwed to the floor for that
purpose. A large vice is of use in holding draw plates and metal casts, or
other heavy objects, while they are being trimmed or filed.

The wall at the back of this bench will be found a convenient place
on which to arrange the rasps and files used in treating zine, irom, or
brass; also for turnscrews, spanners, hammers, and other useful tools
which are in constant use
(Figs. 17, 18).

Racks to hold these tools
may be readily made by serew-.
ing strips of wood an inch
square to the wall. A divi-
sion is placed between the
strips to suit the thickness of
the tools to be placed in sight
ready for use. If the upper

surface of these pieces of
wood are slichtly bevelled

toreards the wall, the tools
naturally lie against the wall

and cannot easily be dislodged
from their places by the
shocks of hammering. The
tools are pushed into the

space with the handles turned
towards the right, so that any

of them can be removed at
will without disturbing the

others.

In the case of files, this
method of putting them aside
after use will be found of ad-
vantage, as the tools are all

Toor Racks.

; : : AvtHonr's METHOD OF DISPOSING OF ToOLS 9% A
in sight and convenient to WaLL over Vice Bexcu.
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the hand of the workman. In taking out a file, for instance, the work-
man cannot serape it against its neighbour, and injure its teeth. After
use the file can be placed in its rack withont disturbing the others.

Toor, Racks vor Deaw-rLATES, FILES AND BCREW-DRIVERS,

Draw-plates are also fitted in this way, one above the other, in my
workroom—a space being left of sufficient width to let them slide between
the pieces of wood, so that heavy hammering on the vice bench or
vibration cannot shake them off their supports. The draw-tongs hangs
on the end of the draw-plate rack, so that, while holding the draw-tongs
in the right hand, a draw-plate can be quickly removed from the rack
with the left hand and secured in the viee.

A plaster bench (Fig. 19) has next to be thought of, and should be
about fifteen inches wide by three or four feet long.  On the wall behind
this bench should be arranged the vuleanite flasks, clamps, plaster tools
and vaseline pot. It is well to place on the left hand end of this beneh a
serew press for holding flasks together, while the plaster is setting. At the
right hand end of this bench can be placed Fletcher's hot-water oven for
drying models. A vuoleanite packing bench should be in the neighbour-
hood of the hot-water oven, placed at a convenient height from the floor.
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Hanging beneath the plaster bench, on a hook or to a short length of
chain, is a common household galvanised bucket. The hook and chain
should be fixed in such a position that the bucket can be brought beyond
the edge of the bench with the left hand, and parings of waste plaster
swept into it with a knife or brush held in the right hand. The bucket
can then be allowed to swing into place. In this simple way plaster
detritus and parings are easily removed in the bucket from the workroom.
Plaster is kept in bins, a sliding door gives access to it, and each bin holds
half a barrel of plaster.

A bench to support the vuleanizers, and to which they ean be serewed,
is a great convenience to the busy dentist, as the vulcanizers can then
be opened or closed without the risk of burning the hands, such as exists
when they are left loose on a bench. The gas supply is attached to a
Bunsen burner below the boiler, and the waste steam can be blown off
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into a compo. three-gnarter-inch gas pipe leading into the external air,—
the discharge of evil-smelling steam into the work-room being thus
prevented, and the tools protected from rust.

Provision has to be made for sand-moulding and casting metal dies.
This is best effected in the shape of a sand-moulding hox

a trongh set
on casters—see Chapter VII.  When in use the box with its supply of
damp sand can be wheeled under the licht of a window, and when not in
use it can be wheeled ont of the way under the vuleanite bench, which is
higher than the sand box. In the middle of the floor I have placed the
anvil block and hammers ready to be used, when stamping metal plates.
The anvil is within easy reach of the soldering lamp, the pickle, and
the gold bench.

1 have also added to this usual equipment a tool known as “a drilling
machine vice,” set on an iron post which has a socket in the floor. This
vice is one of the most useful forms which a dentist can possibly possess,
as he can hammer on a metal die without knocking it out of the jaws of
the vice, on to his toes, or on to the floor. 'The vice also swivels round
in the horizontal plane, so that, when chasing or punching is carried out,
any part of the plate can be brought into full light.



CHAPTER III.
PLANS OF WORKROOMS AND WORK BENCHES.

A coMpARISON of the plans of the workrooms which I have collected
for use in this book will, I trust, prove of interest to many, especially to
those who are beginning practice. They will be found illustrated at the
end of this chapter, arranged in alphabetical order.

To those who have purchased or succeeded to a practice, and who may
wish to add to their available resources by providing conveniences for
busy times of practice, valuable hints will be gathered by comparing the
varions plans.

It has long been my conviction that the workroom bench, as commonly
geen, is not by any means the best for our purposes. The resnlt of many
practical experiments is seen in the drawings, which will, I hope, be
accepted in the spirit in which I offer it in these pages, by those who,
having practices, are not wedded to inconvenient arrangements, if they
can with a little alteration make their workrooms tidier and more com-
fortable for themselves and their assistants.

To the beginners in practice my views and recommendations are more
likely to prove acceptable, as they do not cost more than the ordinary
methods, and can be made by the dentist himself with a little care and
patience in moments of leisure, or with the help of a handy man, so that
when steady mechanical practice sets in, it will be a pleasure to him to
undertake and execute whatever problems he may be entrusted with of a
mechanical nature.

In the type of bench which I recommend (Fig. 21), the cutting
and shaping of metal, the soldering of metal, the grinding and mounting
of teeth, the making of plates in wax or fusible metal, can all be carried
out without loss of time or unnecessary complication,

I have combined in one short bench a convenient way of carrying ont
processes that are so frequently repeated as to fall into what may be
termed routine,
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This type of bench ean be worked at standing or sitbing, and can be
placed in full or side light, to snit the circumstances of most rooms chosen
for workrooms, and will be found amply wide for all purposes. The same
type of bench can be repeated where there are several assistants employed,
placed parallel one after another on the floor, or placed back to back in a
long room which has windows on both sides, while the others may be
arranged to face the reverse way, so that the light falls over the left
shoulder of the workman or student. Side light when it can be nsed is
the most comfortable of all, but good light, whether facing the window or
falling over the left shoulder, is essential on the score of preservation of
eyesight as well as health.

i

-—m-mmmlﬂq_[
“l
. L2
il
o ﬁﬂ"r i

i

o

i

il

Rack witH Toons 18 PosiTION.

In some rooms of moderate dimensions with a top light it may be
more convenient to have these narrow benches secured to the walls, as it
is a very great advantage to have a separate bench and equipment for
each workman.

Thus time is saved,—and talking and disagreement while waiting
for the use of a lathe, or a soldering lamp, or a pair of pliers or shears,
are completely avoided.

The tools are all placed in sight, in a way that will permit of them
being lifted, used, and returned to their places without disturbing others
(Fig. 20).

Missing tools become * conspicnons by their absence ™ from the rack,
and as there is a place for everything, any tool can be found in the dark
by one accustomed to the beneh and workroom. In most of the spacions
old-fashioned work benches much of the surface is unnecessary, and only .
tempts the workman to cover it with models, tools only occasionally used,
and the litter which an untidy workman inevitably gathers.

The type of bench described above has been a comfort to my assistants
and myself for several years. The only one who grumbled and always



PLANS OF WORKROOMS AND WORK BENCHES. 27

wanted it lowered was the late Mr. Charles Hunter, who says, in A4 Manwal
of the Dental Laborafory : *The reader may have observed in a late number
of the Jowrnal of the British Denfal Association some remarks on this
subject by one of the members, advising that the height of the bench
should be a near approach to that of an office desk at which work is done
standing. The motive of the suggestion is excellent, but the idea can
hardly be carried into practice.”

IPLAN IN PERSPECTIVE OF WorK BENCH DESIGKED BY THE AUTHOR.

I wonder what Mr. Charles Hunter would think of many novelties
which some of us now pretty constantly practise, were he still alive.

I have used this type of bench for some sixteen years and have no wish
to return to the lower and more spacious type, which the reader will see
figured amongst the plans.

It is my opinion that benches designed on this improved plan, and
supplemented within a convenient distance with vulcanizer and packing
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benches, sand boxes, anvils, drop hammer, plaster benches, and polishing
lathes, would gave much trouble in the arrangement and administration of

public or college workrooms.
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—

Fach student would be segregated with advantage, and all practical
conveniences wonld be within his reach without much moving about.

The addition of another foot to the length of the bench would sapply
ample surface for plaster work if it was found necessary.
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It may be said that such arrangements would be too expensive,
but benches could be added from time to time as they were wanted,
and a kind of roster could be kept of the term of oceupancy of each hench
by the students.

In private workrooms I am convinced that it is more comfortable, if
less * chummy,” to work in this segreegated way, as is the custom in a
chemical laboratory or in a techmical school.

I have been told that I shall never get men in my profession to accept
my ideas, and that I shall never reform the workroom. Well, in reply I
can say that what I have done has amply repaid me in many ways for any
trouble and expense which I have been at in this matter, during the past
thirty years. ;

I have been saved much anxiety, the execntion of my work has been
more certain and convenient, and the workroom has been a pleasant place
to me, in which I have enjoyed much happiness and good health. What
more can one wish for 7 Surely such attractions are worthy of considera-
tion on the part even of men older and more experienced than myself.

In school or college workrooms I should advocate the complete equip-
ment of the benches with all necessary tools as shown in Figs. 22 and 23,

The destruction, accidental loss, or theft of tools could be dealt with
as they are in other technical schools and laboratories,

The fact that a deposit of a suitable sum of money has to be made
before entering the school, subject to deduction for damage or wilful
neglect, tends to foster careful and thrifty habits on the part of students
in all the schools in which this provision is carried ont.

It seems to me a feeble way of conveying instruction—of the greatest
importance to the whole working life of the dentist—to invite students
to supply their own tools in a school workroom, and to allow the number
of snch tools to be cut down to that of the direst necessity.

The school workrooms ought to be of the very best plan and arrange-
ment which it is possible to suggest and equip. If they fall behind the
equipment of the average private workrooms, what chance is there of
that mechanical progress which some of us at least would wish to see in
the future?

I have never met with anything in the shape of a plan, in the few
books that have been devoted to the consideration of the technical details
of the workroom, its tools, and the many processes which are carried on in
it. The plans which I have placed in this chapter are the ontcome of such
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hints as I have been able to gather from brother practitioners concerning
their workrooms, the mode of their arrangement, and such other details
as could be easily shown without ondue complication. It would be
unwise, and possibly unkind on my part, were I to eriticise in minute
detail all the points of interest that will present themselves to the reader
when comparing the plans of practitioners, most of whom I know to be
more skilful than myself. The plans show many ways of dealing with the

Fic. 23.
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details of arrangement, and they may be divided into three classes:
old-fashioned, intermediate, and modern,—without in any way giving
umbrage to my kind helpers in this matter. I use the term * old-
fashioned " in no unkind or narrow sense, but I may venture to interpret
it as showing to some ‘extent the ideas that prevailed when natural teeth
and sea-horse blocks were extensively used in the years between 1840 and
1863, or even later. The * intermediate " group shows the recognition of
newer methods, such as vuleanite, celluloid, and combination metal work
carrying teeth mounted in voleanite or celluloid. The * modern™ group
exhibits a full perception of the many-sided nature of modern practice, for
which it has been found advantageous to make special benches or places
for earrying to completion work which has to undergo many processes
before it is finished ready for the patient's use.

I shall not earmark the plans in the orders of classification which I
have ventured to make. The intelligent reader will be able to gather for
himself many valuable hints by comparing one plan with another. Close
comparison will, I think, show to any dentist who thinks on this subject
that benches complete in their equipment and of a simple design, so as to
be cheaply made if necessary by the dentist himself, are best of all. I
have, therefore, after making many experiments, come to the coneclusion
that segregated benches are the best, not only for private workrooms, but
for those intended for the teaching of what is now so magniloguently
termed ““dental technology.”

I am persuaded that a number of benches, well designed and each
supplied with carefully selected tools, will be found a much greater
advantage to dentists carrying on large practices than might be supposed
at first thought. It will be said that the initial cost is greater in having
to purchase so many sets of tools. I have been in very few workrooms,
with accommodation for two or three workers, where tools in constant
use were not duplicated. I know, from close observation of large works
which I have had the good fortune of visiting during the past few years,
that the principle of segregating each worker to his own special bench, or
lathe, or loom, or dye vat, #s the rule and not the ercepfion. In joinery
shops, in the same way, care is taken so to arrange the benches that each
workman has ample room at his bench to work out the details of the
timber work which it is his duty to prepare.

In the smallest dentist’s workroom the rule will be found good that,
even if it may not be necessary to duplicate each bench, at least a definife
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bench or place showld be provided for each process thal is vonsfantly vepeafed.
There is a natural conservatism amongst workmen, no doubt, and too
many dentists give way on these matters instead of insisting on the
cleanliness, economy, order, and discipline that ought to be the rule rather
than the exception. Some workrooms are allowéd to become the most
untidy and dirty room in the house in consequence of this neglect on the
part of the owner.

Dr. 8t. Georze Elliott had a beautiful workroom when I visited him
some years ago in London, and his arrangements for taking power from

Fia. 24.
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the gas engine which he had at work were not only ingenious, but
thoroughly practical.

With one or two exceptions, I have been in all the workrooms of which
I exhibit plans, and the plans have been supplied to me by friends who are
interested in the subject. I do not claim that any one plan is sdeal, but
it is found to suit the needs of its owner. :

Mr. J. Charters Birch, of Leeds, has kindly favoured me with the plan
of a new work bench which he has just made of a type that is new to me
(Fig. 24). The details are cleverly arranged for those who like to work
in the seated position.
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A revolving seat is used in each workplace, go that the workman can
use the grinding lathe placed in front of him or turn to either side to file
vulcanite or metal, as the case may be. A workplace with two bench pins
is a novelty, and will recommend itself to those whose workrooms are
confined in area and light. The tools, [ am informed, are placed on
a revolving stand resembling three truncated cones placed one above the
other, so smoothly balanced on a central spindle that with a tonch of the
finger any tool can be brought into view.

The work benches which I have seen in the college or school work-
rooms on both sides of the Atlantic are not as convenient or practical as |
should at first sight have expected to see.  Hundreds of clever men have
been trained at these primitive benches, no doubt, but nevertheless it is
my opinion that the college workrooms should be the very best of their
kind to be seen in the district instead of being of the rude and makeshift
character such as we often see them. It would be invidions on my part
to cite particular instances on hoth sides of the Atlantic where the
realisation of the natural eapabilities of the workroom has fallen far short
of the actual possibilities, which might have been existing realities if due
consideration had been given to this problem. May I venture to hope
that some of the plans which I here put forward may find acceptance with
the professors and teachers of mechanical dentistry, and that the college
workroom will be brought to the same level of completeness which we see
in the best technical schools in the United Kingdom, on the continent of
Europe, and in the United States of America ?

It is with very great diffidence that I put forward my ideas on this
subject.  The plans are no doubt crude in some respects, and will
probably goon he surpassed in several directions by designs made by some
of the many able and ingenions men who practise my profession all over
the world.
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CHAPTER 1IV.
CONDITION OF THE MOUTH.

THIs is an important matter to the dentist, as it is often time and
tronble thrown away, if the mouth is not in a healthy condition when
artificial teeth are worn for the first time. The losses to be restored hy
the art of the dentist vary from one tooth to that of a full set, and a few
words on this important and practical subject may not be amiss.

The mouth should be carefully examined from every point of view—
the condition and thickness of the gum, thé nature of the articulation,
the shape and condition of the teeth remaining in the mouth, and the
ocelusion of the jaws in the case of the edentulous.

Roots of teeth that have been neglected often require most skilful
treatment to bring them into health. If the crowns have been decaying
for some time, the canals in the roots may or may not be in a septic
condition. Inflimmation may have become chronic, so that exostosis
may have taken place on the apices of the roots, or what is equally
troublesome, absorption.

Much information can be gained by carefully tapping or percussing
the roots or teeth remaining in the mouth with a steel instrument. With
a large bulky plugger, firm pressure can be brought to bear on suspicions
roots. Throwing a jet of hot or cold water with the aid of a syringe on
irritable teeth, previously isolated by rubber-dam, will give the dentist
much valnable information as to the nature of the case before him. It
may be stated as a general role that a root or tooth that does not yield
a clear note on percussion should be regarded with suspicion. Teeth and
roots that are unbearably painful under pressure, and unusually sensitive
to shocks of heat and cold, will often be found exostosed or badly
absorbed. In either of these conditions, their removal from the mouth
becomes mecessary.  Teeth with cavities, whether small or large, likely
to give favonrable results, should be carefully filled. Tartar shounld be
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removed by scaling, essentially on the lingunal surface of lower incisors
when a bar lower has to be made. Roots that give a favourable response
to pressure and percussion can be trimmed level or below the gum, and
the canals cleaned out and filled with gutta-percha. The general idea
should be as far as possible to preserve the alvesli by bringing the teeth
or roots that are in them into a state of health.

The removal of painful and loose roots or teeth shounld be done at
once, so that nothing may be left to canse pain or irritation under the
pressure of the plate. I fear many teeth are removed in the course of the

year that could be brought into health, if only patients were intelligent
enough to appreciate the

value of these organs, and Fic. 30.
to lay aside their idle fears
and endure the necessary
treatment. Cases will be
seen from time fo time
by the dentist where the
question is whether to
retain serviceable but iso-
lated teeth, or make a
clean sweep of everything.
I have no hesitation in
saying, as the result of
many years experience,
that the *“eclean sweep™

Lowkr VuLoamiTE DENTURE,
with Right Lower Canine A left standing, worn
for fourteen years without the loss of the

practice is fraught with natural tooth.

serious loss of erpression
to the patient’s face, and that the more conservative, if more difficult,
method of treatment—that of preserving whatever teeth can with
advantage to the patient be retained—is the best answer to the question.
If the teeth be left undisturbed in the case of a patient who has
probably never worn any artificial teeth before, a wuseful means of
retaining the dentures in position is offered till such time as the patient
has learned how to do without it. I have seen over and over again cases
where a canine, firm as a rock, has been extracted from an otherwise
edentulons mandible, greatly to the loss of the patient, and ultimately
to the detriment of the dentist, who had not the skill to make use of the
old veteran, or was too careless to do anything but what suited his
E
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comvenience at the moment. Such a caze is shown in Fig, 39, Even
loose teeth in the mandible are often invaluable to the patient when
rupported with a well-made denture. It is not infrequent to find that,
with a little care in scaling these teeth and in the constroctive details
of the denture, within a month they have become comparatively firm
again. I would therefore recommend that in such cases the forceps be
laid aside.

In the mandible, teeth that are moderately firm at the time of
examination, and give a clear note under pereussion, should be preserved.
In the maxilla canines and molars, even when very much exposed by
shrinkage of the gum, probably due to extrusion while secking for work,
should be preserved in eases where artifieial teeth have never been worn,
If the patient has already learned the use of artificial teeth, this eaution is
not 8o necessary, as he will be found most unwilling to part with his old
friends. I have treated many a case in my time withont resorting to the
*clean sweep of the mouth ™ practice after the patient had been terrified
by another practitioner’s too graphic description of * what was to be done
to complete the job.”

If this caution was needed in the past, it is just as much needed now,
when mechanical exeellence is not as a rule the prevailing characteristic
of the young practitioner of the age. It is needless to say that, of
course, the retention of these isolated, stripped, and extruded teeth adds
greatly to the difficulties of construction. Nevertheless, 1 consider it a
part of the dentist’s duty to be inventive and patient in the treatment of
guch cases, although it may happen at times that his skill and experi-
ence are not estimated at their proper value.

The preparation of the mounth is a comparatively easy matter to a
patient nowadays. The dental engine, carhorundum wheels, exeavating
burs, Herbst's files, &e., all help the patient and the dentist in deing this
important service guickly and well. The preparation will naturally fall
into the directions of preparing the teeth or roots to endure pressure,
without causing pain while under the plate. Elderly patients present
themselves to the dentist not infrequently, with the incisor teeth of the
mandible quite loose from absorption of the sockets, cansed or ageravated
by large deposits of tartar. The absorption may have advanced to the
apices of the roots of the incisor teeth inside or outside the arch, or it
may only have loosened the teeth without denuding them of gum.
Cases of this kind are, I think, in general suceessfully treated by taking
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an impression of the mouth, preparing the plate from the plaster cast,
then extracting the loose teeth, and replacing them with porcelain sub-
stitutes at once.

Where pockets of gnm remain above the empty sockets, the porcelain
teeth can .be rounded on the lower end by the wheel and waxed to the
plate, and gently but firmly pushed into the empty sockets as far as
the teeth will go, till the eutting edges are brought to a level with the
canines.  In the maxilla, cases of this kind will be seen with a number of
beautifully-shaped teeth, loose and troublesome, which no treatment can
make firm again.

Opportunity is offered, after extraction, of planting porcelain teeth in
these sockets, by judicious grinding of the teeth and finishing the case
withont delay. It is surprising how slowly “absorption™ of the alveoli
proceeds in such cases, and patients are not uncommonly most grateful
when the dentist treats them with such consideration. In all these cases I
have mentioped I have been able, by availing myself of the firm teeth, to
varry out important changes in the mouths of patients, wifhout loss of
expression.

In women especially, it is very sad to see obwions mutilations, the
. causes of which an experienced eye can easily detect. The denture has
been made on the model by a workman who was not an artist, and the
superintendence of what ought to be a restoration, not a disfigurement,
has been carried out by a practitioner who may or may not take an
interest in mechanical dentistry ; possibly he may be only an * operator.”

Whether for a male or a female patient, the aim of the dentist ought
to be the preservation and restoration of feature and expression, not the
conventional and workroom ways of looking at such details, and giving
them over to those whose nature it is to leave things as they find them.
It is, therefore, necessary for a dentist to be able to make up his mind at
once how he will treat whatever case may be placed in his hands, regard
being paid to the patient’s expression, and to the restoration of the
functions of speech and mastication. A dentist will learn a good deal by
studying picture galleries ; he can there see the dignity of edentulous old
age from the unsurpassable brush of Rembrandt, or the oral glitter of the
Spaniard when depicted by John Philip.

General George Washington’s mouth (see Fig. 40), lacking in the
firmness and decision natural to his character, as secn in his portrait by
Stewart, is an ohjeci-lesson in dentistry,—which, alas! teaches us only

E 2
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too well that a conventional dentist, who was tied to his plaster model,
was the canse of this disfigurement.

If an artist has to paint constantly from life to reach the highest
expression of his art, how much more necessary is it for a dentist to work
from the mouth and not from the model ?  In many modern portraits

on the walls of the
Royal  Academy and

Fra. 40.

contemporary exhi-
bitions, it is painful
to see how often the
inartistic and con-
ventional dentist has
hzen at work in high
places — work which
with a little insight
and study would have

left ns faces worthy
of a painter's brush.

A collection of
normal and irregular
casts of the teeth and
gums in life would
be of great value to
the artistic dentist,
especially if  pains
were taken to cast
accurately the ante-
rior surfaces of the

cums and teeth of

the maxilla and man-
dible. Such a col-

(JENERAL (GEORGE WASHINGTON.

Jection would show the relations of the teeth to each other, and tend to
correet the sef or mechanical appearance which we too often see in den-
tures. The colour of the teeth should be accurately noted by one of the
standard sets of shades, as well as the age of the patient. Valuable hints
could be gathered at a glance from such a collection of well-selected types.

Let us hope that as time goes on the arfistic aspect of dentistry will be
developed, as well as the mechanical and the operative.



CHAPTER V.
IMPRESSION TAKING.

It is the aim of the skilful dentist to obtain as accurate a mould of the
jaws as he possibly can, becanse upon the correctness of the plaster model
made from this mould depends, not only the success of the practitioner,
but the comfort the patient will experience in the future unse of the
denture. Considerable difficulties attend this procedure, and it is an art
that cannot be too constantly practised.

Impressions are taken of the mouth with the aid of metal cups or
trays, which are made of varions dimensions, so as to fit the general
contour of the jaw while holding in its rigid hollow the impression
material. Trays are made of Britannia metal, German silver, and silver,
- and are stamped in many varieties of form. The selection of a tray or
cup reqnires the exercise of some judgment. It should not be too large
nor too small ; one that will loosely fit the jaw is best, so that there will
be some uniformity of space between the surface to be moulded and that
of the tray. Without a properly adjusted tray, a good impression is
impossible.

Fig. 41 shows a convenient form of cabinet of my own design, for
holding impression trays and impression material.

Having selected a suitable tray, and observed the direction in which
the cast will have to be removed from the mouth, the tray is filled with
impression material, previously warmed into a plastic condition. Having
selected a tray, immerse it in warm water and try it in the month, noting
in particular in edentulous mandibles that the extreme ends are not so
deep that they dig into the soft tissue ; and, in cases where isolated teeth
stand up high, that the tray is deep enough to reach the gum. It may he
necessary in such cases to select a tray with a hole cut in it for the tooth
to go through, or even to cut one or more holes in suitable places so that
the tray may go deep enough to take a correct impression, and yet not
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be so full of material as to catch against the cusps of standing teeth, and
drag the material out of shape when withdrawn., The tray charged with
the plastic material is thinly smeared with vaseline. The tray is chilled
with cold water, carefully placed in the mouth, and earried gently but
firmly to the position which it is intended to mould. The tray handle
shonld be kept in the centre line of the face and the centre of the jaw.

CABINET DESIGNED BY THE AUTHOR FOR HOLDING IMPRESsION TRAYS AXD A SUPPLY OF
Turression MATERIAL

The teayz for the Maxilla are arranged on the right-hand side shelves,
and those for the Mandible on the left-hand side shelves,

With many patients the tray has to be introduced with great gentle-
ness and care, ag the orifice of the mounth is smaller than the diameter
of the tray, with which it is necessary to mould the intended surface.
Placing one limb of an open horse-shoe shaped tray, for izstance, in the
month, and pushing one check gently aside with a mirror handle, till the
other part of the tray can be introduced with a rotary motion without
struining or pain to the patient, will commonly prove effective.

The charged impression tray being brought on the jaw in the correct
position, rentle but firm pressure is used to push it home, until the material



IMPRESSION TAKING, 0d

embrazes all the parts of the gum and teeth required for the object in
view. The tray, with its contents, is held in position till the impression
has cooled sufficiently to admit of its withdrawal from th: mouth, without
changing the form of the impression. The method of removal varies
somewhat with the nature of the case, and cannot, I fear, be tauzht by
books.

When taking impressions of the maxilla, it is most convenient to
patient and practitioner, if the latter stands behind the chair, and brings
the palate end of the tray into contact with the maxilla first, raising
the handle of the tray till it is brought into the desived position. The
chair is used tilted backwards, so that the practitioner can have a full
view of, as well as access to, the cavity of the mouth.

When taking an impression of the mandible, the patient is best seated
in an erect position, or slightly leaning back, so as not to allow the saliva
to flow out of the corners of the mouth. The practitioner stands on the
right-hand side and somewhat in front of the patient.

The tray is placed in position with the handle in the middle line of the
mouth, and the fingers of each hand maintain the tray and impression
firmly in place, while the thumbs of each hand are brought under the
mandible, and help to maintain an even pressure till the impression
material has time to set, or toughens sufficiently before it is removed
from the mouth. As soon as the impression is removel it should be
placed in cold water, or, better still, held under a water tap, and the tray
should be turned about as the water chills the impression. The cold water
not only cools the impression into a condition of stability, but washes
away the adhesive mucus that sometimes adheres to an impression, as well
as any blood which may ooze from the socket of a freshly extracted root.

The gum often bleeds a little when it has been found necessary to
grind or ent down a tooth level with the gum.

If blood is left in an impression, the plaster is spoiled where it comes
in contact with the blood, and thorongh washing of an impression is a
useful routine to follow. A soft camel-hair pencil and water arve best
adapted for the thorough removal of blood.

In my youth, bees-wax was the material in common use for impres-
siong, and on its preparation for this purpose I have spent many hours.
I suppose very few now use bees-wax for impressions,—and yet, when its
qualities are well nnderstood, splendid moulds, showing all the lines or
rugze on a well-developed palate, can be made with it. It is usually kept
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ready for use in the form of cakes, but broken into small pieces and
placed in warm water about as warm as the hand can comfortably bear,
till the entire mass is softened. The wax is carefully squeezed in the
fingers till it 1s of a uniform plasticity. It is then folded, without delay,
into a bar or roll, suited to fill the tray.

Just before the tray, with its contents, is placed in the month, the
smooth surface of the wax is placed for an instant in cold water to
toughen it. Chilling the wax in this way gives a sharper impression than
if it were placed on the surface to be moulded, as it came from the warin
water. It takes skill and a long experience to make satisfactory impres-
sions with bees-wax. The temperature of the month helps the softened
wax to retain its heat, and unless the impression is chilled with cold water,
and most earefully removed from the mouth, undercuts are apt to drag,
i.e., get pulled ont of shape where the contour of surfaces, such as at the
necks of teeth, are of the greatest importance. Although it has gone
ont of fashion amongst thoge who do not know how to use it, I look
back npon bees-wax with great respect, as I did satisfactory work with its
aid for many years.

Nowadays impression composition is mostly used in dentistry, partly
owing to the great improvements made in the modern formul® for its
preparation, and to the dense hardness it assumes when chilled, on which
acconnt it may be moved about freely without muech risk of injury.

I have tried most of the preparations of this material in the market,
and the one I prefer is “ Crown Composition,” the formula of which was
first suggested by Mr. Harding, of Shrewsbury, and much improved by
Mr. King, of Newark-on-Trent, a few years ago.* It is greyish-yellow in
colonr, and put up in boxes of half a pound in the form of cakes, which
are moulded in a die of an ornate character. It is not delicately perfumed,
I am glad to say, for the hair-dresser smell of the usual impression com-
position is felt by most patients to be highly disagreeable.

I should like this admirable preparation still better if it was put up for
sale in the form of strips one ineh wide, two-eighths of an inch thick, and
four inches long. The thick cake no doubt contains enoungh, or nearly
enough, or more than enough, for two ordinary impressions. It is over-
lovked by the manufacturers, however, that even when the thick cake is

* The formula of * Crown Composition” is as follows :—
Stearine . . two parts, Gum Kowrie . . four parts.
Olive Oil one part. French Chalk . . eight parts.



IMPRESSION TAKING. a7

broken into fragments, it takes fime to temper uniformly the mass to an
agrecable state of plasticity. I know, from experiment, that this material
put up in the form of strips enables the practitioner to estimate more
easily how much he will have to prepare for a given size of tray,—and
that strips are more easily and uniformly softened than the thicker frag-
ments obtained from the round eakes.

Crown Composition, when properly warmed and placed in the tray,
should have the free surface smoothed by the finger, with the aid of a
glight tonch of soap or vaseline. When it is placed in the mouth, it
should be held firmly in position, and chilled with cold water applied on
a napkin, or poured from a vessel with a long spout, or by means of a
jet of cold water taken from the honse main, the patient’s head during
the process being held over a hand-basin to receive the waste water.
Some dentists recommend the patients to keep opening and closing the
jaws when an impression is being taken, in order to accentuate on the
model the size and direction of the muscular attachments of the cheeks.

The toughness of Crown Composition when warmed is an advantage
m most cases, as the elasticity of the gum is rednced, and the palate
surface of the cast is brought morve into the condition of compression
which it is likely to assume under a denture. I have been using this
' material for some yearz, and I have been able to undertake difficult cases
with the greatest confidence with its aid.

It has also another great recommendation, in that fusible metal can
be poured into it without injury, if the precauntion be taken to keep the
layer of metal thin. If this is neglected, the metal is apt to crystallize
in the thicker parts, and t» give an inaccurate cast of the mould. I
look upon Crown Composition as the best preparation of the kind which
I have ever used.

Plaster of Paris is also employed for taking impressions, and if used
with judgment, in snitable cases, it enables the practitioner to obtain
splendid moulds of edentulous mouths, especially in cases where the gum
has become soft and loose. It requires some skill to use it deftly and
neatly, without putting the patient to inconvenience. The great point in
using plaster with success is to place in the tray only sufficient to flow
evenly over the surface to be modelled, and permit it to set of a uniform
thickness.

The best way to use plaster for impressions, if the case should present
any difficulty, is to take an ordinary impression first and cast it in plaster.
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When the model is drawn, by its aid a better fit ean be made of the metal
tray, with the help of pliers or punches. On the edee or rim of the tray
a border of wax should be attached by heat, so that a tolerably uniform
space will be found between the tray and the alveolar surface to be
moulded. I am in the habit of measuring the amount of water the tray
will hold, and T pour double this quantity of warm water into a tea cup
or small rubber eup previously warmed. To this water 1 add the plaster
of Paris, gently stir it into a thick cream, and avoid the entanglement of
air bubbles in the plaster. A stock solution of three teaspoonfuls of
powdered sulphate of potash, dissolved in one pint of water, will be found
useful. A measure of the solution, added to an equal measure of hot
water, should be mixed with the plaster of Paris before the latter is placed
in the mouth. The impression sets more quickly, shrinkage is said to be
prevented, and much greater hardness obtained. A few sharp taps of the
cup on the table drive the air bubbles to the surface. The plaster is
placed in the tray, and the tray with its plaster contents is then smartly
placed in the mouth in the position intended. Care must be taken not to
imprison air between the surfaces of the gunm and the plaster. The
patient seated in the chair should be protected against the accidental
dropping of plaster, by the aid of a towel or some waterproof cloth.
A judicious shake of the tray as it is carried into position will often
avoid this. The tray is carried into its position and held there till the
plaster sets.

In taking impressions with plaster the head of the patient should be
inclined forwards ; indeed, it is often necessary to hold it over a bowl to
allow the saliva to run away freely. The object of the forward position
of the head is to avoid the risk of the liquid plaster dropping into the
patient’s trachea, as well as to get the plaster to flow over the contour
part of the jaw where the denture has to be worn. In cases where teeth
remain in the mouth, and in eages of undercuts of the alveoli, or of
spaces between the teeth, it is not advisable to wait till the plaster has set
hard before removing it from the mouth. The condition of the plaster
can be readily tested by fracturing, between the fingers, some of the
pieces left in the cup, from time to time, till a clean, sharp, evisp fracture
is obtained. At this stage, such a cast can be removed with comparative
ease ; whereas, if the practitioner waits some time longer, the increased
density of the plaster renders removal most difficult. It is best, when
taking plaster impressions, to supply the patient with a hand basin to
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hold, in which the plaster impression is placed on its removal from the
mouth. If undercuts should fracture from the tray and remain in the
mouth, either é sifu or dropped on the tongzue, they can be gently seized
with a dressing forceps and placed on the broken part of the impression,
or near the region they belong to on the bottom of the bowl.

Warm water and a pinch or two of table salt, and also sulphate of
potash in solution, are used by dentists to increase the rapidity of the
chemieal action in setting, or to harden the plaster impression. If plaster
is of good quality and tolerably fresh, warm water is quite sufficient to
hasten the setting within a manageable time. When the plaster has
sufficiently set, it is well to draw the soft parts of the cheeks and lips
away from the plaster, and direct the patient, while yon hold the handle
of the tray, to bring the lips together, and, at the same time, to make
an effort to blow. This elevates the soft palate and allows air to pass
between the hard palate and the plaster. The plaster impression can
then be removed in many cases without fracturing the edges,

Many books recommend that an impression of the mouth should be
taken in wax or gutta-percha, and that this impression should th:n be
carved away sufficiently to hold the plaster when the tray and its contents
are placed in position in the mouth. In my experience the naked tray is
' preferable, as it can be used at onee withont the delay of earving a wax
impression, and, should the plaster impression fracture, the broken parts
are larger, and therefore more easily replaced in position in the rigid tray.
When plaster iz used in a carved wax or gutta-percha impression, the cast
will, in parts, be found as thin as a card, and it is difficult, if not impos-
sible, to replace any broken pieces in a flexible support if they are very
thin. :

Impression-taking in plaster needs practice and study, careful examina-
tion of the surface to be cast, and also a knowledge of the most favourable
direction in which to dislodge the tray and its contents from the alveolar
surface.  When taking a plaster impression, we are mostly concerned to
get an accarate one of the surface on which the denture is to be worn.
It does not matter, therefore, if the labial border of some is not very
complete, as it is usually on only a small part of this surface that the
denture can rest. One great advantage in plaster impressions is the
graphic way in which it shows the muscular attachments of the cheeks
where they join with the gum, in cases where much absorption has taken
place. In upper cases these muscular attachments frequently cause great
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difficulty in the use of suction plates, if they are not remembered, and if
provision be not made in the labial borders of the denture for their action.
If the museular attachments are very well marked, it is recommended to
request the patient to open and close the mouth frequently while the
plaster is setting, as by doing this the space needed by the muscles when
in action is recorded in the form of grooves in the plaster. Plates made
on models when this preeaution is taken with the impression are said to
prove more accurate in fit and more comfortable in wear than when the
impression is taken in the usual way. The surface of the mandible, when
much absorption has taken place, requires to be thorounghly studied, and
all indications of muscular movement recorded, at least as far as high-
water mark. The factors of success in plaster impression-taking are, (1) a
suitable tray, and (2) the use of plaster of a proper consistency ; if the
plaster is too thin, it takes longer to set, and does not readily harden ;
the prolonged retention of an impression tray in the mounth causes great
discomfort to many patients. It is well, therefore, to bear in mind the
two points I have mentioned. Where the impression has of necessity
to be fractured, a little hand-basin held by the patient under the chin
will prove a convenience.

In the event of the plaster impression not coming away with the
tray, but remaining firmly fixed in the mouth, an accident which some-
times happens with the very best manipulators, recourse should be had
to some judicious cuts with a knife, so as to make sections of the buecal
surface, which can be replaced in a tray. The central or palate portion
can be deftly prised out and placed in the tray. Sometimes it is
desirable to introduce a piece of stout string in the tray when the
plaster is soft, so as to assist in dislodging the impression by affording a
flexible handle to the operator in a position in which it is difficult to place
one after the tray has left the plaster in the mouth. Some practitioners
make a careful study of overhanging teeth beforehand, and then place
ridges of wax in the tray in such positions that the plaster will be held
in the mouth when the tray is removed.

With a chisel and hammer, or light mallet, the plaster can be fractured
and prised off the surfice of the palate and the teeth, the parts being
replaced in the tray. Spaces between teeth, which the dentist does
not intend to make use of, can be filled up with wax, cotton, or cotton
and plaster, so as not to leave too strong an anchorage for the plaster
ympression.  If many teeth remain in position in the mouth, and it is
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considered desirable to obtain a plaster impression of the palatal or
lingual surface of the teeth, it can be gecured by modelling a strip of
wax to the labial and buccal surfaces. Its position in the mouth secured,
it ean be invested with plaster, placed in a tray and pressed home.

The plaster of Paris is allowed to set, and removed from the mouth
without disturbing the wax ; the latter can be chilled with cold water,
and placed in its position in the tray. The plaster impression is then
taken into the workroom, and the fragments are put together. Others
wait till the plaster is hard, as they consider the diffienlty of bringing
the broken surfaces together is much lessened, and the chance of injury
to the delicate parts that have to be placed in position is greatly reduoced.
A little practice will enable the dentist to place them rapidly in position
on the impression in the tray. Having found the true position of a
fragment, if it does not interfere with the replacement of any other
fragment, it can be cemented in its position, with the help of a little
shellac made thin in spirits of wine.

Wax or varnish, warmed over a bunsen burner and dropped from
the end of a spatula, between the mould and the fractured parts, will
bring the plaster impression into a good condition for casting. When
all parts of the mould, that are necessary for the uses of the dentist,
are set in position, the whole of the model can then be varnished with
shellac varnish. When this has set hard, the varnished surface can be
oiled or coated with a weak solution of soap. The impression can now
be cast with plaster of a snitable consistence. It is recommended to
varnish the impression twice with shellac varnish, and to lay a thin rim
of wax along the npper edge of the impression. The impression is soaked
in soap solution, and just before pouring in the plaster of Paris the soap
is washed off by holding the tray under a tap. When the model is well
set, the impression can be held in sealding water for a few minntes.
The wax is melted away, leaving a space in it, and the hot water
enters, and if a couple of notches are made in the labial portion of the
impression, the mould can generally be separated from the model in four
pieces. These cores can be replaced in the impression-tray withont injury,
and several models made if necessary.

It is well, having cast the plaster of Paris into a badly fractured mould,
not to invert the cast, but to pile or build on it as much plaster as the
model will need in depth. In some casts, if the impression is inverted,
movement will take place, and if any of the fragments should float out
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of position, or become dislodged, an inaceurate model will result. These
casts should be left several hours to set—if possible, all night—hefore
separating them from the mould.

Many practitioners colour the impression-plaster before it is nsed in
the mounth, so that when the waste mould iz picked off the plaster east,
there need not be any doubt as to which is the model and which is the
waste mould. Others colour the model-plaster, but there is no doubt
as to the necessity of one or the other being coloured. In many forms
of edentulous maxilla or mandible, several models can be made from the
same impression, with a little care, as the surfaces readily part, with
the help of gentle tapping, or pushing with the handle of a tool, lifting
off in the tray, or even with the aid of the fingers. (For illustrations
of Tmpression Trays, see Appendix.)



CHAPTER VI.
PLASTER MODELS,

MopELs are cast in impressions taken of the month, and made with a fine
white powder, the product of roasted gypsum, ground in a mill and sold
as plaster of Paris, Gypsum is found in many places in the United
Kingdom as well as in France, the capital of which has given its name to
this mineral product.

The best English plaster comes from Nottinghamshire, and the mines
and plasters manufactured by the Newark-on-Trent Plaster Company are
known all over the kingdom. This powder is placed on the market in
three qualities—coarse, Italian fine, and superfine.

For most dental workroom purposes Italian fine answers admirably,
not only for casting models, but also for use in voleanite flasks. It is to
be purchased by the ton, by the ewt., or by the bag—the last form of
package weighing from seven to fourteen pounds.

(tood plaster of Paris has the property of combining with a certain
quantity of water, when it is rapidly mixed together, and of setting into
a hard mass. It should be sprinkled into a bowl with sufficient water
to make a mixture which will be thick and creamy in appearance, yet
sufficiently liquid to pour into a mould. This liquid solidifies in from
four to five minutes—rapidity of setting being dependent on the freshness
of the plaster.

Plaster of Paris left exposed to the air absorbs sufficient moisture
to retard the ordinary setting of plaster and water, which should set
quickly into a hard, dense mass. It, therefore, should be kept from
unnecessary exposure to the air, and as dry as possible. It is usually
mixed in bowls of earthenware or of flexible rubber ; the latter are now
very commonly used because they are not broken by falls. By squeezing
the sides of the flexible bowl together, plaster that has been allowed to
set in it can be rapidly crnshed out without scraping. Being able to
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fold the flexible bowl at any part of its circumference, and thus form
a spout with which to pour wet plaster in any desired direction, is an
advantage.

When mixing plaster, it is best to estimate how much will be wanted,
and then to pour sufficient water in the bottom of the bowl to make a
creamy fluid with the added plaster. Plaster is best mixed by sprinkling it
into the water a little at a time, so that the air contained in the dry plaster
will not be carried to the bottom of the bowl, and cause air-holes or
hollows in the details of the model when it is set. The plaster having
been sprinkled into the water in sufficient quantity for the purpose for
which it is wanted, the surplus water is gently drained away, and the
creamy or pasty mass is rapidly stirred with a spatula or other blunt knife-
like tool, till the mixture becomes uniformly plastic. The plaster is then
cast into the mould prepared for it, which iz sgharply shaken or tapped
during the process of pouring, in order to expel any bubbles or cells of
air that may have become imprisoned in the crevices of the model.

When impressions are taken of the mouth in wax, wax and gutta-
percha, Godiva, Stent, or, best of all, in Crown Composition (first recom-
mended by Mr. Harding, of Shrewsbury), they should, as already directed,
be thoroughly washed in eold water, so as to remove any mucus or blocd
that may possibly adhere to the surface of the impression, which would
spoil the surface of the plaster when it is cast into the irregularities and
allowed to set. The impression having been wetted, a little plaster is
taken up on the end of the spatula from the bowl, and gently dropped
into the hollows formed by the patient’s teeth., As the plaster is dropped
into the impression with the knife or spatula held in the right hand, the
left hand holding the tray by the handle is rapidly tapped on the bench
or the edge of the bowl, so as to expel the air and water as well as to
shake the heavier plaster into the bottoms of these hollows. This shaking
or tapping is continued till there is a cast of plaster about half an inch
thick over the impression in the tray. The tray with the plaster is then
laid on one side, and the rest of the plaster is taken from the bowl and
piled on the bench in a round mass. The plaster in the impression is
quickly and dexterously inverted on the plaster on the bench, and with
rapid strokes of the knife the upper and lower surfaces of the two masses
of plaster are united and allowed to set. A margin of plaster is com-
monly left outside the edge of the impression tray, which slants from the
impression outwards to the bench. The cast is left undisturbed to set for
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some time, till the heat is felt which is evelved by the chemical action
developed by the combination of the water and plaster,

Some workmen prefer to test the condition of the plaster by
breaking some of the surplus bits which are on the bench. If the
plaster fractures in a erisp way and with some resistance, it is
sufficiently set for drawing the model, #e., for removing the impression
from it.

The vertical depth of models varies in different workrooms, and
according to the elass of work for which they are used. Apart, however,
from the question of use, some men have a positive liking for bulky and
clumsy models.  Plaster mode's intended for cases in which vuleanite is to
be used do not need to be go deep as models intended for sand-moulding, as
it is commonly practised. If the practitioner uses sand-moulding flasks,
a shallow model of one inch in depth is enough for any work. The depth
of the model is more or less dependent on the size of the jaw and the
depth of the palate, in upper cases. It is best, whenever it is possible, to
leave the plaster to set for some hours before removing the impression, as
it certainly becomes harder and denser when this is done.

In order to save the building-up of plaster models required for the
usual method of casting metal dies, some dentists recommend wrapping
the impression in a rough cone-shaped wall of brown paper, sheet-tin,
band-box chip, cardboard, or sheet gutta-percha, to hold the plaster up
while it sets. To make this kind of mould takes time, and any one
accustomed to rapid work would have a model cast, trimmed, and
placed in the hot-water oven before the plaster in a deep mould was
get. A well-trained workman knows the earliest moment a plaster
model can be “drawn” from the impression, by placing his hand on
the plaster and feeling the temperature of the model, Models are
“drawn™ or uncovered by immersing them in water, warm enough to
soften the impression material, whatever it may be made of. As soon as
the impression material is plastic, the impression tray is gently removed
from the model, great care being taken to draw off the tray in the
direction least likely to fracture the teeth. Some dentists * knock off
impression trays while the impression material is cold.

Wires, in the form of pins, are usually placed in the cavities formed in
the impression by the patient’s teeth, in order to stiffen the plaster teeth
should they prove to be slender or isolated. If common brass pins are
used, the sharp-pointed end is pushed into the impression, or the head is

F
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warmed and thrust into the most central part of the tooth eavity in

the impression. The latter method enables a workman, by partly sawing

through the plaster round a pin, to break a tooth off the plaster model,

upon which it can be replaced.  After the plaster model has been carefully

“drawn " from the impression,

Fig. 42. without fracturing the teeth, it is

carefully trimmed with a sharp

knife to a suitable shape. If it

is intended for metal work, it is

pared into a conical form, to

give it a broad, steady base, and

to admit of its withdrawal from
the sand.

A snitable shape having heen
given to the model with quick
cuts of the knife, the surface
is carefully smoothed by repeated

=k strokes of the knife, and by tak-
Freroaer's Dryixg OVEN wWiTH WATER il]g off less and less plast.ﬁr each
JACKET. turn. The prepared model is now

placed in the drying oven with
water jacket (Fig. 42), or near a stove or fire, and subjected to a
heat not exceeding 212° Fahrenheit. If it is subjected to this tem-
perature for too long a time, it becomes overheated, porouns, and brittle,
or what workmen term *chalky™ or “rotten.”

Excessive haste in “drying ” often destroys or seriously deteriorates
plaster models, Many workmen dry them in front of a fire, by turning
them from time to time, and taking the greatest care nmof to expose
the surface of the palate to excessive heat, as this surface is the one on
which the success of all the future manipulations depends, whether it
be for metal or vuleanite work.

Models which are to be cast in sand are the better for having
the surface hardemed in some way. The old-fashioned way was to
“dip” the model in melted bees-wax while it was hot, after a spike had
been driven into the bottom of it, by which it was held during its
immersion in the melted wax. Another way was to use a wire
dipper on which the model rested while in the wax, and by which it
could be removed without being touched by the fingers. The model was
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then held in front of the fire till the excess wax had dried in or run down
the sides, so that the working surface was evenly coated.

Instead of unsing bees-wax, some dentists prefer to harden the surface
of plaster models with a coating of spivit varnish, paraffin wax, or
shellac varnish. Resin, dissolved in spirit, is also often painted on the
surface for this purpose. Others dip the models in a solution of alum.
A solution of borax is also highly recommended for hardening plaster.
It is, however, subject to efforescence, if the models are not kept in
a very dry place,

Powdered sulphate of potash, popularly known as alum, is used to mix
with the plaster before it is cast, in the proportion of two teaspoonfuls to a
pint of water, in order to increase the rapidity of the setting. It is also
employed to harden the plaster when taking plaster impressions of the
mouth, and its presence materially reduces the shrinkage of the plaster
while setting,

The object of all the above-mentioned protective casings is not only to
tonghen the surface against accidental abrasion, but also to produce
an extremely smooth surface, which will readily part from the sand
when the models are used in sand moulding.

A model thus carefully prepared should be critically examined by
‘the dentist who made the impression, and, if possible, compared with the
mouth, and any imperfections ecarefully removed. Should there be a
doubt as to the excellence of the model, it will save much future trouble
if a fresh impression be taken, and a new model made which should
be free from the defects of the rejected one. The defective model
should be destfroyed.

When the plaster model has been finished for work, the dentist who
has charge of the patient should give very definite dircctions as to the
shape of the plate, the thickness of the metal or wax to be used in
modelling, and the number and position of the fastenings to be used, in
order to retain it in place. A satisfactory way of doing this is to draw
neat pencil lines on the model, showing the extent of the plate, where the
bands are to go, and also to draw their size on the plaster teeth.

The mineral teeth intended for wuse should then be selected and
handed to the workman, precise directions should be given as to the
position and other details involved in the processes of *fitting,” and the
work at every stage of its progress should be carvefully tested by

reference to the bite.
. F 2



CHAPTER VII.
SAND-MOULDING AND METAL DIES.

MeTar dies of some kind or other are needed for shaping flat sheets
of metal into a form that will fit the alveolar ridges of the mounth as
“plates.” The common practice of making such dies is by moulding or
casting in sand, such as is used by metal-founders, the plaster model
of the jaw for which the plate is to be made. The sand commonly sold
in bags has too much loam in it, and is troublesome to temper with
water, us well as to keep free from lumps or cakes after the action of
heat. The sand shounld be carefully selected beforehand, There is no
subject connected with the workroom on which greater variety or conflict of
opinion exists than on the qualities of casting sand. Mansfield sand, which
is of a red colour, is very much liked in England by experienced workmen.
The sand which I have used for many years I obtain in the neighbourhood
of Belfast, and, although other workers do not like it, in my hands it
has been of great value in making dies. This sand is of a red colour.

The use of sand in the workroom necessitates the use of some
kind of box for holding it while moulding the model. Opinion is much
at variance as to the requirements and dimensions of a sand-moulding
box. The best style of sand-box, which I have experience of, i8 one
shaped like a trough, and mounted on legs shod with strong casters
(Fig. 43). Buch a sand-box can be easily wheeled from its position
under the vuleanizer bench, or other convenient place, into the middle
of the floor, where the full light of the window falls. When the sand-
moulding is completed, the sand in the hox is collected together and
biushed into a heap at one end, the lid is placed over all to keep out
dust, and the box is wheeled back to its usual place. Its dimensions
are as follows :—Thirty-six inches long, eighteen inches broad, eleven
inches deep, with the ends made upright, and the sides sloping. The
bottom is made of hard wood.
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Thiz box or trough is of ample dimensions for the sand to be
worked without tossing it over the floor. The dry sand should first
of all be carefully sifted through a wire sieve, so that lumps, particles

Fia. 43.
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of zine from previous castings, or foreign matter of any kind may be
removed from it. The sand should then be evenly spread over
the surface of the floor of the sand-box, and moistened with water
poared through a fine rose. New eand is not so easily manipulated as
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gand that has been for some time in use, but it can be improved by
the addition o1 some sour beer as a tempering agent. It i8 best to make
good the waste and keep up the proper working quality by frequent
additions or such small quantities of new sand as may be required. The
gand should be so moistened as to bind together without falling asunder
when firmly grasped in the hand. The sample grasped should not
be g0 damp as to leave particles clinging to the fingers or palm when
the grasp is relaxed. This handful of sand, when in good order and
well-tempered, should give an aceurate impression of the lines and wrinkles
on the palm of the hand and the surfaces of the fingers, and thus show
how it was grasped. It should be so tempered with moisture that it
will contain, evenly distributed throughout its whole volume, the amount
of moisture which experience has shown to be sufficient.

I am not in favour of casting sand tempered with oil or glycerine

|~ for zinc casting. I tried some experiments many years ago, but the result

did not show any superiority over the common practice of moistening
with clean water, and the unsavoury smell, from contact with the heated
metal, was not an added attraction. In use the sand tempered in this way
appeared to be decidedly messy. As the dentist is usually his own die
maker, I will now give a detailed description of the method of making dies.

The plaster model is carefully examined, and French chalk is gently
rubbed over the surface with a hare's foot, or other suitable brush,
till the surface is very slippery and polished. A little loose chalk is
then gently dusted over the surface of the plaster cast, and the latter is
get on the bottom of the sand-box, or on a small shelf if the sand-
mounlding is done on such a shelf. An iron ring of suitable diameter,
having a depth of four inches, is now placed so as to surround the
plaster cast, and some sand is gently sprinkled over the cast with the
fingers till it iz covered. . The thumbs of both hands are then thrust
firmly between the sand ring and the model, so as to centre the latter in
the ring. More sand is then dropped into the depressions left by the
thumbs. The sand is again firmly packed with the thumbs in fresh
places, and the ring is quickly filled up to the top. The sand is now
heaped on, and pushed down into the ring and condensed with a
mounlder’s mallet, such as is used in working sand. When scraped level
with the top of the iron ring, the sand will be found very firm, and
equally hard all round, if the work has been properly done, The sand
ring is then turned up, so as to expose the back of the model. The
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loose sand adhering to the model is blown away by a quick puff of
air from the mouth of the workman, and the flat surface or back of
the model is gently tapped with quickly repeated taps of a short-
handled hammer.

It is well to follow the action of the hammer, with the fore and
middle fingers of the left hand gently placed on the surface of the model.
This action of the fingers prevents any rocking of the model, should
the sand be found to be too loosely placed in the sand ring. Strong
hammering on some forms of models alters the shape of the palate in
the mould, and possibly also its surface where it joins the teeth, if the
foregoing precaution is neglected. Having loosened the model in the
sand by licht and judicious taps of the hammer, a steel point, shaped like
a spike, is tapped into the middle of the model, and made secure in it.
Then a little water is squeezed from a sponge around the edge of sand
nearest the model. The spike or “sand point ™ is firmly grasped by the
fincers and thumb of the left hand, the wrist meanwhile resting on the
edee of the sand ring, and, as the right hand continues to tap the model
with the hammer, the left hand slowly and steadily lifts it out of the
sand mould. The model, with any sand that may be sticking to it, is
then anickly laid aside, the sand ring is taken up by both hands, and the
- mould is exposed to the best light. A careful examination is made of
the surface of the sand at the bottom of the mould, and any particles
of loose sand which may have fallen in from the edge are blown out of
the impressions of the teeth by sudden and energetic puffs of air from
- the mouth of the workman. This is or should be so defily done that
only the loose particles are blown out. The eyes of the workman are best
closed during the delivery of these puffs of air, else the sand will be blown
into them as it comes out of the mould. The mould is then examined
most carefully, and if necessary compared with the plaster model.

Another method of removing the plaster model from the sand is, first
to bevel away the sand surrounding it with a small knife to the depth of
about a quarter of an inch, then to turn the ring upside down again and
support it by its lower edge on the tips of the fingers of the left hand.
While thus held, the lower portion of the ring is gently tapped all round,
with the hammer, till the model drops out into the palm of the hand. If
the ring be too large to be so handled, the workman should bend over
the sand-box, hold the ring with the left hand against his body, and tap
it all round the lower margin till the model drops out on to a bed of
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sand prepared to receive it.  When the model has cleared, the ring
should be turned up, set on the sand table, and the bevelled edge of the
mould should be gently pressed all round so as to make it smooth and
to free it from all loose particles of sand that might fall into the mould,
and thus spoil what would
Fia. 44 otherwicse have been a good

mould.

Mr. R. P. Lennox has
lately designed a most simple
and effective appliance for
removing the model, which
15 illustrated in Fig. 44.

He thus deseribes it on
page 26 of his work on
Sme Methods and Appliances
in Operative and Mechanical
Denfistry : * There iz a hint,

Mr. Lexyox's Mopgr LieTer. which it may be worth while
to add, on the method of
removing the model from the sand when about to cast a zine. The
common method of driving a sharp point into the maodel, especially
when the model is thin or over-dried, is a troublesome and sometimes
risky operation, often attended by failure. If by another method small
portions of the sand are removed so that the model may be lightly grasped,
the zine comes out with some unweleome additions, however small. A
better plan than either of these is to let fall a drop of wax upon the
centre of the back of the model when embedded in the sand, or earlier if a
Pearsall flask be used, and to press down upon the wax a heated metal
dige, say a farthing, furnished with a handle, which may be a second
farthing standing edgewize on the first and soldered to its centre. By this
handle the model ean be lifted without the least risk of its falling back ;
and a very little heat applied to the dise suffices for its removal from
the model as well as for its attachment to it.”

There should never be any doubt as to the excellence of a sand mould.
If the mould is not good, the sand shounld be knocked ont of the ring and
placed in a corner of the sand-box, to be used again in making up the
body of sand after the model bas been covered. Better casts can be
obtained by the use of freshly-worked but unused gand, than from sand
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which has been compressed by previous packing. It is important not
to delay the plaster cast in the moist sand, as the damping of plaster from
contact with such sand makes the clean delivery of a dental cast difficult.
When adhesion of portions or lines of sand has taken place on the rugae of
a hizhly-developed palate, or at the necks of the teeth, they are lifted out
of the mould with the model, and leave the mould imperfect in places of
vital importance to the dentist. In cases of undercuts the sand will not
“deliver,” and the portion lying under an overhanging tooth or the
alveolar border is pulled ont of the mounld. In cases where teeth are
long, and in places where natural teeth have been lost, dove-tail spaces
are often to be seen, which are a difficulty in themselves.

The method of partly sawing throngh and then breaking off a plaster
tooth from the mod:l, referred to on page 66, now comes in useful. If
this is resorted to, the saw-cut should, if possible, be made from the
outside or labial aspect of the tooth, about an eighth of an inch above the
level of the gum, and the saw should be run into the pin which supports
the tooth. When the fracture is made, the slight pressure required to
break off the tooth should be made towards the saw-cut, so that the
junction of the lingual portion of the tooth will be sharp and the form
of the tooth unimpaired, when the two portions are put together again.
The tooth should be removed after the fracture has been made, and the
pin left standing in position on the model. A piece of soft wax should
then be placed round the pin, lirge enough to cover the whole of the
newly-exposed surface, but tapering up to the top of the pin. There is
thus provided an inter-space wider at the top than at the base, which the
sand will easily clear. For the surface of the metal die to be perfect, the
moulding of such models needs patience and skill, if time is not to be
expended in making cores to part from the model and yet remain in the
mould.

Loose portions of sand pulled out of the mould, when the overhang is
considerable, can sometimes be shaken back again with the aid of a =lender
rod of wood. A loose part having been replaced, can be made to re-unite
to the rest by letting a drop of water from the wooden rod touch the sand
at the site of fracture. As the water enters the sand it pulls the looge bit
securely into position by eapillary attraction. This manceuvre is a very
useful one to know and practize when sand-moulding with the ordinary
form of plaster model. Too much water should not be permitted to run
on the fractured surface from the slender rod, else the loose part will be
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washed out of shape and the mould made valneless for casting purposes.
Clumsy workmen remove the plaster cast by digging the thumb and
fingers into the sand and grasping the back of the model, which is then
rocked and pulled out; this should never be done if good dies are to
be cast.

Many workmen hold the sand-ring in the left hand without inverting
it, the model remaining back downwards just as where it was packed in
the sand. When held in this way, gentle taps with the hammer on the
edge of the ring, or on the plaster model itself, will canse it to drop out
on the sand in the bottom of the sand-box. This manceuvre is quite an
easy one to execute with edentulous models ; a skilful sand-moulder can
even throw them out of the sand-ring without tapping it, by a quick jerk
given to the ring while held with both hands.

In the case of models having standing teeth with spaces between them,
this method is not always snccessful, for part of the wall of sand will
sometimes come out with the model, and the moulding has to be done
de novo, These difficnlties in ordinary sand-moulding, which are not
trivial, can be overcome by practice. A slight alteration in the pesition
of a model, made by placing it slant-wise on a handful of sand, so as to
make it more easily “ deliver,” then investing it with the sand-ring, filling
up with sand, and packing it, firmly or loosely as previous experience may
dictate, will often make its withdrawal easy.

Firm or loose packing of the sand requires some judgment. Models
which do not easily *“deliver™ when firmly packed with sand, will often
come out of the mould quite readily if the sand is nof packed too densely.
Much practice is necessary in packing, to be able at will to make a good
die in difficult cases.  The difficulties deseribed are increased by the size
and height of the ordinary plaster model, which, as a rule, is from two
and a half to three and a half inches from the foot to the cutting edee of
the teeth. It must be obvious that it is not easy to conduct the passage
of such a thickness of plaster out of the sand, and yet leave behind
a good mould in which to pour the melted metal. The constant
repetition of these diflicultics has set several minds searching for a better
plan, and has resulted in what are known as sand-moulding flasks, which
1 shall now briefly describe. '

The ordinary die when * dipped” in lead presents a surface to the
hammer, which is indeed broad and spacious, but sometimes set at such an
angle that it is difficult to strike an effective or solid blow on it. In
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the case of metal dies intended for stamping lower plates, this form of
cast is very weak in situations where it ought to be strong, and the
consequence is that, under the heavy and repeated hammering required in
the construction of lower plates dowbled in thickness, it is not an
uncommon experience to find that the die has ecracked, with the
unfortunate result that the plate will no longer fit the plaster model.
Cracking a die in making lower plates is not at all infrequent ; it
may also occur in making upper plates, even in the hands of experienced

Fia, 45.

Tee Batter Sawp-Movimye FLask,

and skilful workmen, especially if the vault of the palate be unusually
deep or narrow.

The Bailey Sand-Moulding Flask (Fig. 45) is designed to prevent
- eracking by careless or too heavy hammering. It is used as follows :—
The model iz moulded in sand in the iron flask #, which is semi-
elliptical in shape, somewhat like the bottom of a plaster model in
outline. In order to reduce the difficulty of removal from the sand,
only shallow plaster models are used, generally about an inch deep.
As it would be difficult to hammer a metal die of such shallow
proportions without injury, a cone-shaped iron sand-moulding ring F,
which fits the flask #) is placed on the latter, after the model has been
removed from the sand, and the melted metal is poured into this greatly
enlarged mould.

It is easy to see from the design of this flask that the conditions of
the ordinary die are reversed ; the palatal surface appears as if it had
been sawn off its snpport, placed on the broader surface for support, and
the narrow end of the truncated cone had been left as the surface on which
to strike the die into the lead counter. The use of this flask certainly
places at the service of the dentist a die that cannot be *cracked "
by any hammering which it is likely to get in a dental workroom. It
has, to my mind, one great objection, viz., the base of the truncated
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cone overhangs the die so much that it is difficult to know whether the
plate under the die in the lead counter 18 in its right place,

I suppose it is possible to get used to anything, but the great weight
and clumsiness of this die detracts from its merits, so far as mere strength
is concerned. I had been in search of a good method of making dies

PEARGALL DUBLIN

T AvrHor's Saxp-Movnping Frask.

for years, and made many experiments before I sneceeded in designing
my sand-moulding flask, the method of using which I shall now deseribe.

A ghallow model is used, as with the Bailey Sand-Moulding Flagk, and
the model is laid on what I call a sand-moulding plate (4, Fig. 46),
instead of on the bottom of the sand-box. This plate is made of
cast-iron, with a cone-shaped opening in the middle, and is supported
or strengthened by four feet which radiate to the edge of the plate,
and terminate in blunt tabs or projections that rise above the surface
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on which the model is laid, so that they keep the sand-ring & from
easily falling or sliding off the plate. On the surface on which the
model is laid are formed a series of concentric grooves.

These grooves are designed as an aid to centering the position of the
plaster medel over the cone-shaped opening, and serve as guides to the
workman in placing the cone over that part of a model which needs
strengthening.  Dies for lower eases often crack in the incisor regiom,
and in that part where the gum dips into the floor of the mouth, where
the bicuspid once stood. For such dies plate A, Fig. 46, is, therefore, of
great service to the workman, inasmuch as it enables him to place the
cone over any part of the model which he may desire to make unusually
strong. I have used this form of die for nearly nine years in my work-
room, and I have had in my employment assistants trained to other ways
of making dies and striking up plates,—but, during all this period, despite
the construction of many a difficult lower plate, such an accident as a
cracked die has never been known.,

The average weight of a zine die made in the ordinary way is about
two and three-quarter pounds. The weight of a die from the Bailey
Sand-Moulding Flask which I have used is three poinds. The weight
of the form of die which I recominend is two pounds, while at the same
time it is stronger than any other form, and permits of discrimination
in the choice of the position of the plaster model.

The advantages to be gained by the use of my invention may be
briefly summed up as follows :—

(1) Great saving in the amount of zinc to be melted, the comparative
weights being—Bailey die, three pounds ; Ordinary die, two and three-
quarter pounds; Pearsall die, two pounds. These weights have been
taken by careful experiment from the three maodels, which the diagrams
clearly explain (see Fig. 47). (2) The employment of a shallow model,
which saves time in casting and drying, and is easier to deliver from the
sand than a deep model. (3) The cone-shaped die is stronger than the
one commonly employed, especially in lower cases, and it cannot be
cracked or split in hammering. (4) The die is held securely in an
ordinary vice during such processes as filing, trimming, heavy hammering,
or chasing. When it is hammered, it will not slip out of the jaws of
the vice, becanse the shoulder, formed by the base of the model, causes
it to rest securely in position ; there is thus no danger of its falling
on the floor or on the workman’s feet. (5) The ease with which plates
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ean he struck which need to be highly develoved. (6) The choice of
position afforded to the die-maker: he can deliberately place the
strength of the die where it is wanted to withstand the concussion of
heavy hammering. (7) The

hammer surface of the die is Fic. 48,

more easily and squarely struck
than that of the ordinary die,
consequently the whole force of
the blow reaches the plate.

After the sand-moulding is g=2
completed, the ring B (Fig. 46)
is inverted, plate A is lifted off
and warmed, the model is
“drawn,” and melted zine is
poured into the mould. The zinc
shonld be poured on the back :
part of the pul“m till the mould FrETcHER'S LADLE FURNACE.
is nearly filled. The warmed
plate 4 is then replaced on the sand ring, and cone ¢ (Fig. 46) is
filled with melted zine, which is allowed to cool.

I have for several years used Mr. Fletcher's furnace (Fig. 48) for
melting zine and lead, and in my opinion it is one of these inventions
which no workroom should be without. The ladle (Fig. 49) of
malleable iron, with its ingenious form of handle, on which the sliding
brass tube serves as a holder for the left hand and permits of
the ladle being rotated with great ease, renders die-making a pleasure.
This gas furnace and ladle are a real boon to the workroom, and no
greater praise can be given
to them.

Counter-dies can be made
by placing the zinc die on
the sand-moulding plate and
surrounding it with sand,
leaving exposed the zinc
surface that is needed for making the plate. In lower zinc dies it is
best to pile some sand in front of the incisor tecth of partial cases, in
order to secure a wider groove than usual in the counter, in which to
conduct the somewhat troublesome details of making a *“bar lower.”
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The iron cone-shaped ring (/) Fig. 4G) for holding the lead is now
laid on the sand-moulding plate, and the melted lead is poured in on the
zine and sand. The ordinary die is commonly “dipped ™ in melted lead
poured in a hollow, made in sand by a block of wood or by the bottom
of a4 jam crock. As the lead shows signs of cooling, the die is “ dipped ™ ;
care is required to choose the right moment, else the fingers of the work-
man will suffer from the heat absorbed by the zine. The ends of the
handles or shafts of a pair of plate shears make a good medium for
holding the zine when dipping it in the lead.

Many dentists are wedded to the unse of a mechanical mixture
of metals, commonly known as Babbitt metal. In some dental schools,
indeed, it is the only metal nsed. The qualities claimed for Babbitt
metal are non-shrinkage, hardness, eohesiveness, smoothness of surface,
and fusibility at a low temperature. It is made of copper one part,
antimony two parts, and tin eight parts. The copper is fused first,
the antimony is next added, and then the tin. I have made a careful
inspeetion of Babbitt metal dies in several workrooms, but I have not
seen any better surfaces on the dies than can be obtained from zinc in
good working order, i.e, zine tn which the power of crystallization is
retained by adding a little fresh zine to each melting. The difference in
temperature is only a matter of ten degrees Fahr., a point not worth
claiming any special merit for in temperatures over 700 Fahr. Assistants
who make these dies tell me that the tin wastes and gets pasty, when
more tin has to be added, the result, of course, being an uncertain
composition.

The reason for using Babbitt metal is stated to be that its tonghness
enables the workman to strike up a plate with one or two dies instead of
requiring three, as is usnal with zine. The amount of trouble thus saved
is mot worth talking about, as with my invention a die quite as strong
can be made with zine, and a plate can be struck up with two of my dies,
althongh a third is kept at hand in case of accident, an event which seldom
or never happens. A little common sense in these matters will show
that the work is not better done with the expensive Babbitt metal than
it is with zine, when the latter is cast in the strong form given to dies
by the aid of my sand-moulding flask.

Mr. R. P. Lennox, of Cambridge, uses only one die made by my
sand-moulding flask and two counter dies, one of lead, and one of tin,
for even diflicult lower cases. He has used my form of die for many



SAND-MOULDING AND METAL DIES. 81

years, and has never yet experienced such a disaster as a cracked
die.

My. J. H. Gartrell has for some time been using a die metal which is
composed of a mixture of copper, antimony, zine, and tin, which has to
be made on a large commercial scale, but can be purchased in four-pound
ingots at the demtal depots. Mr. Gartrell informs me that it melts at
a lower temperature than zine, and does not waste in use, or deteriorate
by becoming pasty, as is the case with Babbitt metal. I lately saw some
dies made of it which had been melted many times, and they certainly
looked just as good as dies made from fresh material.

The few experiments which I have been able to make with the metal,
during the short time that it has been in my hands, appear to prove that
it has little or no shrinkage. It is much harder and tougher in use than
zing, and severe hammering does not lower or bruise the surfaces by which
plates are stamped, while casts of highly developed rugse appear to wear
far better in all details than when the dies are made of zine.



CHAPTER VIII.
DESIGN AND CONSTRUCTION OF DENTURES.

It should be borne in mind that artificial teeth and their plates are
subject to injury in the mouth, as well as out of it. It is necessary,
therefore, that a denture shounld be so constructed, that it can be repaired
without anxiety to the workman, and without undue delay to the patient.

Bome years ago I had sent to me for repair a full set of teeth
belonging to a busy man of high position, with the most extraordinary
combination of materials I have ever seen. The case was edentulons,
and the teeth were kept in position by spiral springs. In the constroction
of the case, plate-teeth and tube-teeth, vulcanite and celluloid were
combined, and the celluloid had gone wrong, having become offensive
in smell and ragged in substance. A tube-tooth with its pin had come
off, owing to the undermining of the support on which the bicuspid had
been fitted,—and the celluloid margin had been pressed on the gold plate,
after the pins and plate-teeth had been soldered. The upper case was
designed with plate-teeth incisors and canines, and tube bicuspids and
molars, with celluloid pressed to the plate as a gum. In the front of the
lower case tubes were used, vulcanite supporting the biscuspids and molars.
The bicuspid tooth that had been broken off had to be mounted on a
fresh pin long enongh to rivet to the plate, and then cemented on the
pin with floss silk and varnish. So far as the upper case was concerned,
it could have been more easily made mounted with tube-teeth, for the
pitient did not show his gums, nor his teeth for that matter, as they
were hidden behind a full moustache and beard.

[ am still at a loss to know what was the gain to the patient or the
dentist, from the combination of so many incongruous materials. A
gold plate monnted with plate-teeth in the incisor region, and tube-teeth
in the bicuspid and molar regions, is a sensible design, as the breaking
of one or more teeth, whether plate or tube-teeth, can be replaced by a
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workman of ordinary skill, in such a way that, so far as appearance gocs,
when the repair is completed, the accident might never have happened.
Gold plates earrying plate-teeth in front, with bicuspids and molars
mounted in vuleanite, are not uncommon. In my opinion such cases
show great capacity for bad design, for if the bite be a closz one, it
is better to use all plate-teeth, and
make all the articulation with blocks Fre. 50.
of gold soldered to the plate. If the
bite be not a close one, there cannot
be any difficulty in attaching the in-
cisor teecth securely to the plate with
a vulcanite mounting. Gold plates

B.H.'Il WITH {:LASI‘S. DEFICIENT
mounted with plate-tecth extending IN RIGIDITY.

all round the arch are sometimes

“finished ” with a piece or band of pink vulcanite on the vlate at the
back of the incisor teeth. This, to my mind, is another example of
thoughtless work, for the first thing to be done in the event of a repair
being necessary is to destroy the vulcanite, before a new plate-tooth can
be soldered in the room of the broken one.

Vuleanite plates made with metal “strengtheners” show us that in
wear these appliances, so far from strengthening the case, reaily add to
its weakness from defective wvulcanisation, alteration in the form of
the alveoli, or unsnitability in the design of the strengthener itself.
It is better, therefore, to rely upon vuleanite and teeth in combination
with a gold plate for extra strength. Vulcanite alone, in combination
with porcelain testh, admits of splendid work being done in suitable
cases, if any art is used in the arrangement of the teeth to suit the
face of the patient as well as the articulation of the jaws.

Fastenings made from vuleanite are seldom effective, owing to their
want of elasticity, and to their clumsiness and bulk; they cover the
teeth, and too often induce rapid decay at the neck. Fig. 50 shows a
faulty method of mounting two bicuspids “ without a plate.” Dentures
designed to retain their positions in the mouth by being wedged or
jammed between the teeth, are rapidly destructive to the teeth they
impinge upon. If the patient iz able to endure the pressure long
enough, the teeth yield after some time, and the denture becomes
loose, provision not having been made to take up the increasing space
owing to the movement of the natural teeth.

G 2
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On the maxilla it is easier for a patient to wear a large plate than
a small one. Narrow plates often cause a lisp when speaking, which
disappears if a deeper plate is used. The insalivation of food is commonly
most tronblesome to a patient wearing a small plate, and as the pressure
of the fastenings is just as great in a small plate as in a large one, if
they are placed *in the usual manner,”
the advantage is in favour of a large
plate, even as a matter of security
against its accidental deglutition.

Gum tecth should be used with art
and tact, so that the line of gum sur-

rounding each artificial tooth will be

SHOWs A LaTerar “sTUck-oN.” placed in harmony with the gnm lines

of the teeth at each side of the space

which it fills. The gum teoth should not be *stuck on,” as we too often

see it placed, for in such cases it forms as great a disfignrement as the
one which it is intended to obviate.

The entting edge of artificial teeth should be altered by the dentist
s0 as to avoid the painful regularity that looks so charming on the wax
card of the depit, or on the plaster model in the workroom. Artificial
teeth should not, in my opinion, attract attention in the patient’s mouth,
and the “ mechanical ” regularity too often visible in the faces of patients
who have fallen into the condition of “the sere and yellow leaf,” shows
only too plainly that many dentists are indifferent to wsthetic considera-
tions, or that they leave the mounting of their work to others who are
deficient in taste,

The contour of crowns or roots is often very inartistic in appearance ;
the “ stuck-on ™ appearance (Fig. 51) of many upper canines shows only
too plaindy that what was intended to be a restoration has become a
positive disfigurement, and the part of the tooth resting on the gum is
too often fitted to go ever the gunm instead of info it.

Balkwill tubes set in sound canine roots, to he used as a means of
supporting dentures, can be depended upon to last many years in the
hands of intelligent and careful patients. A solid pin should be used,
made from hard platinum. This alloy is very stiff and not crystalline
in structure, but I personally prefer honest eighteen- or sixteen-carat gold
wire to it, ag gold is far less brittle, and, in my experience, lasts much
longer without accident than ordinary platinnm.
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Cases will appear from time to time where it is not possible to use
fastenings for want of grasping power on the tzeth remaining in tha jaws,
or for the sake of appearance on the part of a lady patient. In such
cases advantage can be taken of sound canine or bicuspid roots, in which
to place Balkwill tubes or other sockets, in which the pins soldered to
the upper or lower surface of the case may be inserted as dowels (Fig. 52).
Whenever such pins can be used advantageously, they afford a firm
support to the denture as long as the tooth-root remains firm in the
mouth.

This kind of attachment may endure for from three to fifteen years,
according to the condition of the root, and the way it has been * treated,”

SHows Pratisod Toees 18 Caxivg axp Brovsrip Roota.

as well as to the amount of stress it has had to bear during mastication.
(‘ases treated by this method have a natural look that is very atiractive
to the wearers, particularly ladies. With some skill and art, gold will
be inconspicuous even during langhter. It is obvious, therefore, that
a patient’s mouth should be sfudied, and the nature of the design, snited
to the case, faithfully carried out in all details ; moreover, the possibilities
of accident necessitating repair in the future should always be borne in
mind.

The assemblage of incongruous materials in a denture should be
avoided,—and, whether the case in the course of time requires to be repaired
by soldering, by vuleanizing, by riveting, or by renewal in the furnace, as
in the case of continuous-gum, the work should be so designed that it
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will always be possible to repair it. In cases where many teeth have been
lost by the patient—whether dentures be constructed of gold and vuleanite,
or of vulcanite alone, or with continuons-gum —thick edges should be the
rule where the plate edges impinge upon the gum. In the first place,
with thick edges more pressure can be borne than when the marging are
feather-edged with the file—and, secondly, necessary movements of the
cheeks and the floor of the mouth are provided for in a way that does
not cause constant pain and discomfort. Cases of this kind are far too
often filed and finished with regard to their appearance on fhe model, and
without due regard to the comnfort of the patient. If the dentist or
workman would only think that he would not enjoy feather-edges pressed
into Ais gums, the patient would be saved a great deal of discomfort and
the practitioner much trouble.

The duration of bicuspid teeth, when a denture has to be weorn on the
mandible, ean be increased by banding the erowns with gold from the
gum up to the top of the crown, where the fastening of the denture
has to be worn. 1 banded two bicuspid teeth for holding a lower denture
in position for a lady some seven years ago, and the teeth, bands, and
dentures were all found in perfect order when I saw her last summer
on her return from India.

In some patients, lower bicuspid teeth suffer from a rapid deterioration
of enamel surface when a denture is worn in contact with these teeth.
It is not uncommon to see one bicuspid decay, and another not, although
the teeth are apparently under the same conditions as regards stress of
fastening and correct fit. Banding in suitable cases offers, I am persnaded,
additional security for the doration of the natural teeth and of the denture.
I have not a favourable opinion of the behaviour of iridinm-platinum
in the mouth under conditions of tensile strain. There is no metal we
can be less sure about than iridinm-platinum, which is, T am told, only
an impure form of platinum. My opinion, I see, from some recent de-
liverances on the subject, is also shared, after an enthusiastic, if mortifying
experience, by one of our “dental engineers.”

My friend, Mr. J. H. Gartrell, informs me that he hag a high opinion
of hard platinum, both in the form of plate for continuons-gum, and in
the form of dowel-ping for crowns. Although platinmmn has been used
by dentists for many years, the tendency of some kinds to become brittle
and crystalline, as well as the difficulty of making a strong soldered joint
even with fine gold, renders it, to my mind, inferior in tensile strength
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to eighteen-carat gold soldered with a good cadminm solder. I am myself
at present disposed to regard platinum and its properties as one of those
subjects which are still open for careful investigation and experiment, and
to continne staunch in my adherence to the use of eighteen-carat gold,
and a good solder like cadmium solder, for work, the durability of which
serves far beyond what can be expected from much of the modern and
fashionable work, which is made not infrequently without any intention
of being used for mastication, because it has a beauntiful appearance.”



CHAPTER IX.

PLATE MAKING.

THE first step to be taken after the finished plaster model is cast in sand,
and copied in the form of metal dies and counter dies, is to study the
plaster model on which the dentist has carefully drawn the outline of the
plate with firm lead-pencil lines. These lines should show the exact shape
the plate is to be made, and on the plaster teeth lines should also be drawn,
showing the shape and direction of the fastenings, as well as the height
which the gold is to go on the teeth.

Patterns are cut from thin stiff paper or from sheet lead. It requires
gome skill and experience to cut a satisfactory pattern. A suitable piece of
paper is first roughly cnt, with scissors or shears, into an approximate
shape ; it is next held on the model or the first die (the die which has the .
teeth filed down) by the thumb and fingers of the left hand, and then
trimmed in varions directions with the scissors or shears, according to the
area which the plate is intended to occupy on the gum. Open or horse-
shoe-shaped plates, with some teeth still remaining in the jaw to be
provided for, have to be very carefully cut by pattern.

Mr. R. P. Lennox cuts a paper pattern fo fit in the lead counter die,
which is east with a large groove outside the teeth or labial surface of the
die. By care exercised on this detail waste of gold is avoided, by making
the plate too large on the one hand, or on the other by cutting out such a
pattern that the plate will buckle or tear when the first blows are given to
it in the counter die.

It should be remembered that the sheet of gold becomes stretched on
the surface of the die under the blows of the hammer. A plate, for.
instance, that was one inch wide before striking may become one inch and
an eighth when struck home on the die.

The pattern having been eut to fit, it is opened out. If of lead, this
ought to be done gradually, commencing at one end of the pattern ; the
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process is continued round the outer or greater margin to the other end,
then followed on with the centre and inner margin, avoiding pressure
which will cause distortion. If the pattern be distorted, the plate will with

Axvin, STRIEING Hanmmenrs, Hory MaLneTs, A¥D DriLLive MacHI®E VICE.

difficulty be got into its place, and probably the gold will be so strained
that the fit of the plate will never be satisfactory. The pattern is now
laid on the surface of the sheet gold, and its extent is carefully seribed with
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a sharp steel point round the edge ; lead pencil is also useful for marking
a plate, as the pencil does not seratch the gold. The pattern is then
removed, and the curved shape of the plate is cut out neatly with a pair of
shears, which may be bent or straight as required.

It is well always to anneal the sheet gold before cutting out the
pattzrn, as annealing reduces the risk of tearing the gold.

The metal die is placed in a viece (Fig. 53); I prefer the viee of a
drilling-machine set on an iron pillar (Fig. 54).

The metal die secured, the workman, with judicious and deft blows of
o horn mallet, endeavours to make the sheet of gold fit the surface of
the die.

Daring this process of hammering, it will be necessary to anneal the
gold plate once or twice in order to keep it soft and malleable.

Onee a tolerable fit has been made of the gold plate, it is dipped in acid
to clean it, and annealed. Brown paper is folded over the zine die, and
struck into the lead or counter die; the gold plate is then placed on
the bed of paper in the lead counter die, where it is intended to remain.
The zine die is now carefully placed in position, and a blow with a heavy
hammer is given to the die resting on the gold plate. The die is removed
to make certain that the gold plate has not moved out of its correct
position, a few more blows are given, the indentations made in the plate
by the teeth previously filed down on the die are cut away with plate-
nippers, or shears, or a piercing-saw. The plate 18 earefully pickled and
annealed, and again placed in the lead counter under the die, which is
struck with the heavy hammer till it fits the first metal die.

The second die is now treated in a similar way to the first, with brown
paper struck into the unused counter die, and the plate duly annealed is
placed in the counter die. The die is placed on the plate, and struck as
often as may be necessary with a heavy hammer. Care is taken that the
plate is thoroughly * developed " ; in other words, that it follows all the
elevations and depressions of the die. It is necessary, from time fo time,
to eut away the gold in directions that may interfere with driving the
plate home to fit the die. When this is done, the surface of the plate is
chased or punched in the depressions with light taps on a blunt steel -
punch given by a chasing hammer. Chasing the plate spoils the fit,
althongh it has introduced more detailed markings on the surface of the
plate ; so that once this stage of plate making is completed, it is necessary
to anneal the plate again, and file away any sharp edges. DBy one or two
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careful blows on the plate, replaced in the counter die under the zine die,
the result should be that it thoroughly fits the model as desired.

DriLuiye MacHiNg Vice ox Irox Pioiar HoLDixg IDIE IN POSITION FOR USE OF
Horx MaLLET.

In plates intended for some types of maxille a warp or spring gets into
some of them, which mere pounding in a counter die will not remove.
Careful examination will show some place where the plate binds, and until
this unegual tension is removed it will continne to spring. Lifting the
binding edge with pliers, or putting a folded bit of stiff paper on *“the
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hard spot,” will often release a plate from such a warp, with the aid of a
few taps of the hammer, when done by the hand of an experienced
workman.

Edentulons cases not infrequently need great care in pattern making,
for sometimes a considerable depth of gold has to be left in front of the
die to prevent the gold from slipping out of its place in the die, and
cause a short allowance of surface, where it may be wanted, on the labial
surface of the die. Some dentists solder strips of gold in such a way that
they come well up in front of the die, and thus prevent the plate
slipping backwards. Others cut the plate with a tongue-shaped piece in
front, which acts in the same manner, and which can be trimmed off after
the plate has been worked into its correct position.

In some of these edentulous cases, if the alveoli have not been greatly
absorbed, a well-marked hollow or hollows will be found above the alveo-
lar border on each side of the middle line. In a case of this type the
plate must buckle or erinkle at the centre opposite the freenum, or else at
the canine fosse, should they be well marked. This buckling in one or
more places may seriously interfere with the successful striking of the
plate. Buckling makes the plate difficult to stamp, owing to the increased
resistance to the blows on the die, caused by the increased strength of the
plate at this place.

It is stated in some text-books that edentulous cases with a considerable
overlap can be stamped on a die withont any difficulty, without erinkling
the plate, cracking or tearing it, or without having a Y-shaped space to be
soldered |

With the aid of hydraulic pressure, or a powerful screw press, such
work as pressing ornamental brass work with undercuts is commonly done
It must, however, be remembered that the blanks of metal are most
carefully eut out for this purpose in dies to snit the mould and ornament
to be pressed, with a degree of accuracy and precision not possible with
hand work. The use of such powerful machinery is out of the question
in most of our workrooms, not only on account of the expense, but also on
account of the limited use which there is for such an equipment, owing to
the infrequeney of snitable cases for its employment.

The pattern should be cut to the best advantage by providing for
the fold at the central line of the plate, and, if necessary, cutting it and
soldering the joint. Extreme cases of this kind ean be also dealt with by
striking the plate to go to the edge of the alveolar ridee, and providing a
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second piece of gold struck to fit the labial surface. The overlapping
edges of the plate, and of the piece of gold for the labial surface, can be
filed to a feather edge and tacked in position with a few panels of solder.
The united plate can then be struck thoroughly home without any further

CorpEr PUXCHES DESIGXED BY THE AUTHOR.

difficnlty, the joined edges carefully soldered, filed, and finished. Tf this
procedure is carefully carried out, and the overlap is not. plastered with
unnecessary solder, evidence of the soldered joint need not be seen when
the plate is finished.

Close adaptation of these diffienlt plates to the surface of the die can
often be assisted by the nse of the chasing punch among the rugm of the
palate, while the plate lies in the countfer-die. Narrow punches should not
be used, but punches made with snch a rounded end as to bear some
resemblance to the surface to be * bossed ™ out (Fig. 55).

Further developments of this surface can be carried out by annealing
the plate, placing it on the die, and chasing the hollows to be seen on that
surface, taking care to have the plaster model at hand for the purpose of
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accurately studying the depression. By these alternate processes of
punching and striking the plate, the result should be a thorough fit of
the model in every part. :

It is worth while, in cases where well marked areas differing in density
can be distinguished by the aid of the finger on the palate, or alveolar
ridge of an edentulous patient, to mark these areas on the plaster cast with
a penell.  On the hard areas of surface can-be placed one or two pieces of
thin sheet copper carefully ent to pattern, and worked on the plaster model
with the help of a large steel burnisher. These thicknesses can be attached
to the model with sticking wax where they are wanted. Sometimes a
little sticking wax, placed on the needful spots with a warm tool, will help
to take off undue pressure on these hard bony places in the gum, before
the cast is monlded in the sand.

In the middle of the palate, for instance, it iz not uncommon to find
a hard ridge covered with a thin gum. Such cases should have these ridges
raised or “ developed ™ with the aid of sticking wax and tin foil, or thin
sheet copper as before mentioned, else a most vexations form of discomfort
to the paiient will be set up, and the plate will rock on this ridge—the
elastic gum yields to pressure, the bony area does not.

Some practitioners recommend scraping the surface; of the model to
overcome these difficulties. If this procedure is carried out, it ought only
to be done when the patient is at hand in the chair, for exact confirmation
of the areas of hardness or softness of the gum tissue, otherwise it is apt
to be inaccurate and misleading.

In many edentulous cases, in the centre of the alveolar ridge there is to
be found a nodule of gum; in some cases this is quite hard, in others
quite soft.  When making a plate for such a case, it is often wise to saw
a straight cut in the front of the plate, in order to let the portion of plate
intended to lap over the labial portion of the alveolar ridge fold together
without creasing. The sawn edges will overlap, after a tap or two on the
first die, sufficiently to permit the workman to saw through the folded
part in such a way that there is only one straight line to be soldered.
Some prefer to saw each side of this fold separately, and file a feather edge
to the sawn surfaces in such a way that there is a neat joint as well as an
overlap, which can be easily soldered.

In plate making, many dentists nse plate benders,—a form of pliers
with rounded noses so arranged as to bend the plate without scratching
or broising it. There is nothing, however, that can be done by the plate
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benders that canmot be as well executed by the aid of a horn mallet,
reinforced with a copper-headed hammer used with a skilful touch. The
advantage of the latter form of hammer over a steel one is that it doces
not bruise the gold,

When plates have to be made for deep palates of the V-shaped type,
they can be prepared for the use of the horn mallet, by placing an ovoid
piece of wood made from boxwood, or lignum-vitee, in the concavity of
the palate, and securing it and the plate in position on the die with the
aid of the vice. This holds the plate very firmly, and if the plate has
been correctly eut to pattern, the labial surface can be turned by drawing
the plate over and beating it into the enrved surfaces of the alveoli, with
the copper or horn hammer. Other dentists pour a sufficient quantity of
melted lead or tin on the zine die to fill the concavity of the palate.

When this casting cools, it offers a very perfect reproduction of the
hollows, and it can also be held securely in the viee with the die.

This lead or tin casting can also be used with the aid of a hammer, to
heat the gold into the hollows of the palate. When the plate fits the
palate, the casting and the plate can be held on the die in the jaws of the
vice, and the labial or buceal parts of the plate can be brought into
position with the horn hammer.

From the details of construction of metal plates which I have given,
it will be readily understood that some form of resistance is needed when
striking plates. I prefer a smith’s anvil raised to a convenient height.
Other dentists prefer *“a stake "—an anvil of a square form, with a
tapering end fitting into a socket cut in a block of wood; others again
strike up excellent plates by striking the plate while holding the counter
die in the left hand, and striking the die with a four or five pound
hammer held in the right hand. Others again, while seated, strike plates
on a cast-iron anvil made with a hollow to fit the thigh, and others
again strike the plates on a board wrapped in a sheep's fleece and placed
across the knees. The two latter ways of plate making are unwise. T
have known scrious injuries to the knees to result from this method,
severe inflammation in the knee-joint setting in from the constant
concussion of heavy hammering. In one instance, known to me, the
case terminated in amputation of the knee and leg.

Such rough-and-ready ways may be practsed with impunity by some ;
but, in every way, the use of an anvil is more satisfactory. The weight
of the die and lead counter is supported by the anvil,—and the anvil,
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if placed at a convenient height to suit the workman, will greatly assist
in offering the resistance necessary to powerful blows. The noise
of these concussions can be deadened by placing the anvil in a strong
hox clamped with hoop-iron, ag recommended by Dr. Haskell, of Chicago.
In thiz box is placed a strong canvas bag filled with sawdust or sand.
If sawdnst is nsed, it will be fonnd very elastic, so that heavy blows

Fia. 56.

Iinor HasyeR.,

can be struck without eracking the ceil-
ing of the room below and without much
noise.

A few dentists have serew presses for
making plates; but, in point of speed,
this powerful aid is not an advantage,
from the extra time taken up in casting
the dies and counter dies to suit the press.

I have tried for some short time past
a simple form of drop hammer used in
the “black country,” which resembles on
a small scale the action of a pile driver
(Fig. 56).

By the use of this contrivance a but-
terfly could be crushed or a horse-shoe
forged. With its aid, plate making, with
the cone-shaped dies which I have in-
vented, becomes comparatively eagy. A
true square blow is always struck, so that
a novice can use it with as much effect as
a skilled assistant. 1 have been very
much pleased with its rapidity and cer-
tainty, especially in the striking of bar
lowers, which offers diffieulties when made
*in the nsual manner.”

I have to thank my friend Mr. J.
Charters Birch, of Leeds, for his kindness
in bringing this mest admirable tool
under my notice. It is now part of the
regular equipment of my workroom.

Mr. Birch has also placed at my dis-
posal for experiment a form of hammer,
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once very common in the “black country” for swaging iron into bars
before rolline machinery was worked by steam (Fig. 57). It is com-
monly known ag an “Olliver” or * Ollifer.” The hammer is held above
the anvil by a spring, and the blow is given by the workman pressing
his weight upon a suitable treadle.

Some dentists strike the die by placing a truncated cone of iron on the
die, where it is held during use by an iron handle. With the ordinary
die this is doubtless a useful tool, as it enables the workman to hit straight,
for.if a heavy hammer is wielded by an inexperienced hand, many of the
blows prove ineffective. With very deep palates it is sometimes necessary
to reverse the nsual order of things, to place the die on
the anvil with the lead or tin counter die uppermost,
and by striking on the centre of the lead drive the
plate into place on the zine die. With the metal die,
as commonly made, the workman has often to en-
deavour to strike the plate
into shape with side blows;
this maneceuvre is aided by
having a block of lead cast
to fit on the anvil, which
affords a “bite” to the
lead counter, to resist the
blow as it rests on the
lead fitting the anvil.

The gold plate should
be tried in the mouth to
ascertain if the fit is cor-
rect., The dentist will be
able, with the aid of his
fingers or thumbs, to bring
heavy pressure to bear on
it in any direction, without
giving pain to the patient,
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should the model and the plate made on it prove inacenrate. A badly-
fitting plate is most uncomfortable to the patient if pressure is brought
to bear ; I may say such pressure is naturally resented by the patient.

A plate produced by a die made from a sucked or drageed impression
is a very different sort of article from a plate made from an accurate die,
from the patient’s point of view. DPlates that prove inaccurate, from
some oversicht in taking the impression, can be made of service to the
dentist by softening some modelling composition, heating the plate, and
lining it with the softened composition to the thickness of a penny.
After it is lined, the composition should be again warmed over a lamp,
till there is a smooth surface on it; the plate with lining can then be
pressed home in the month ; the lining will rapidly harden if a jet of
cold water or a cold wet napkin be applied to the plate. The plate is
removed with the lining and east in plaster. The plaster model ean be
uged to make a die, and the ill-fitting plate ean be restruck with complete
snecess, go far as the fit i concerned. When trying-in a partial gold
case plate in the mouth, it should be noticed how it fits at the necks of
the teeth. If necessary, a pointed-nosed pliers can be used to bring the
plate into better fit in certain directions, and the plaster model trimmed
to meet the changes of the plate.

Some dentists do not adopt this method, but try the plate in the mouth
in the first instance, with all the fastenings in position soldered to it.
This may occasionally answer when work is made on a most accurate
model, but it is best to try-in the plate without the fastenings. The
aceuracy of fit having been ascertained, the fastenings can be placed in
position on the plate on the model with sticking-wax, and then tried in the
patient’s mouth, removed, invested and soldered. Fastenings fitted in this
way are much more satisfactory to the patient than when they are soldered
to fit the model.

When a gold plate is made for an edentulous maxilla, it is well to
examine it earefully in the patient’s mouth, especially at the region of the
frenum, and where the boecinator muscles are attached to the maxilla. Tk

¥1

may be necessary to “open” the plate with pliers, so as to allow the
frenum or buccinators to act without disturbing the plate, or it may be
neeessary to eut away a portion of the plate.

The lip and cheek of the patient should be drawn outwards, and the
dentist should notice whether these slender bands of movable tissue touch

the plate or lift it off the gnm. In the latter case it may be necessary to
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reduce the area of the plate ; the necessary place to be eased can be shown
by a lead pencil or a scratch with a sharp point. The change in the plate
should be made by sawing or filing it. The plate should be tried in the
mouth again, and tested to see whether the action of these little muscular
fibres will dislodge it.

Metal work, intended to be worn on the mandible, i8 much more
difficult to make than for the maxilla, partly on account of the narrow-
ness of the plate, and partly from having to fit incisor and bicuspid teeth,
which stand either in an ereet position or overhanging the floor of the
mouth. Care should be taken to work only to a first-rate model, and great
pains should be taken in moulding the die on which to strike the plate.

In some lower cases it is not uncommon to find a bicuspid or two over-
hanging the floor of the mouth. To make a plate to fit correctly on the
gum and pass these overhanging teeth, and also fit them, is no mean
mechanieal problem.

A cursory examination of a few mouths will make a young dentist
acquainted with the fact that the lower teeth are by no means parallel
with each other, but slope forwards or backwards. Sometimes they are so
ercet as to make it exceedingly difficult to obtain a correct impression.
~ In cases where the teeth in the maxilla have been long lost, it is not
uncommon to find that the lower teeth have risen, although they may
remain quite firm.  Considerable spaces sometimes are seen between the
teeth, the gum having shrunk and ceased to occupy the spaces between
the teeth.

In designing and making gold plates to fit behind the lower teeth, the
dentist should be careful to allow the gold to rise above the eingulum of
the incisor teeth, so that the plates have a sort of shoulder to rest upon
above the necks of the teeth. Plates made for the mandible on the same
principle as plates which are usually made for the maxilla will, in the
course of a few weeks, sink into the gum and away from the teeth, and
bruise the gum between the teeth and the plate. It is well, therefore,
when teeth ere sound and firm, to take advantage of the shounlders and
carefully fit the plate to them, as it helps to prevent the downward thrust
of the plat: in mastication.

Pressure thus applied to the enamel surfaces of incisor teeth is not
usually a cause of decay in mouths that are kept in a cleanly condition.
Fixeessive pressure on bicuspids may cause degtruction of the enamel
surface in contact with a plate. To strike and fit a plate for some of
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these cases requires great skill and practice. The plates are usnally made
of two thicknesses, the first being somewhat thinner than the second, or vice
versa,  The first plate should exactly cover the area on the incisor
teeth marked by a lead pencil on the plaster model. When this plate
has been eorrectly made, a smaller plate is made to fit from the lower
edge of the first plate to a position midway between the upper edge of
the larger plate and the necks of the teeth. The narrow plate is struck
on the die to fit accurately the wider plate. In striking lower plates,
time is saved by using stiffer material than lead as a counter die. Tin
will be found most nseful, and many dentists can by its aid make beauti-
fully fitting lower plates, without using a punch to develope them.
The gold plates having been made to fit the model and each other, are
carefully cleaned by dropping them in pickle when hot, and immersed
in boiling water for half an hour to remove all traces of the acid.

Borax is carefully ground on the slab, and the solder necessary to
be used is ent with shears into small oblong panels. Iron cramps or
pieces of binding wire are prepared to pin the plates together. The borax
is carefully painted with a camel-hair peneil all over the under surface of
the smaller plate, which is then carefully put in position on the larger
plate. The plates are now bound with the cramps, or with the binding
wire, and securely fastened together. The camel-hair peneil charged or
filled with borax is brought over all the edges of the smaller plate to
ensure that there is no deficiency of borax to aid the flow of the solder.
The picces of solder are picked up on the point of the brush or with
tweezers, and arranged in a row all round the ontside edge of the smaller
plate. The solder having been placed in position, the plate is slowly and
carefully dried or warmed over a burner, in order that, when it is heated
under the blow-pipe, the pieces of solder will not leave the places which
they are intended to occupy. This detail is worth spending a little time
upon, because, if it is properly conducted, there is no chance of the solder
dropping from the plate as the heat increases, or of being blown off the
plate under the action of the blow-pipe, as the desiccated borax holds
il in position. The plates having been soldered, the thick plate is placed
on the best die, which is struck with one or two firm blows into the
lead or tin counter, The plate should now be tried on the model to
see if the fit is exact.

The thoroughness of the soldering can be tested in two simple ways :—
One by dropping the plate from a short height on the anvil or work-bench.
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If it gives a clear ring as it strikes the anvil or bench, it is well soldered,
while a buzzing or discordant note will tell that the surfaces have not
been united. Another method is to heat the plate and drop it into clean
water ; then remove it, dry it with a cloth, and hold it in a pair of pliers
over a Bunsen flame. Should the soldering he imperfectly done, steam
will blow from the space between the plates, and a scratch can be made
over the spot showing where the steam has come from. Steps can then
be taken to bind the plates and resolder as before. The plate can be
filed to size, care being taken not to leave thin or sharp edges on the
lower surface.

Plates can be struck by repeated blows under small shot in the following
manner :—The die is surrounded by a heavy iron cylinder, the plate is
put in position, *““small bird shot™ is poured over the plate, and the
die is hammered under the shot till the plate fits the die. I have never
seen this procedure carried out,—but, except for very thin and soft gold
plates, the result will not be an improvement on the use of the drop
hammer, with the cone-ended dies that can be made by means of my
sand-moulding flask.

Much trouble has been taken to deposit gold plates on the model
by the aid of an electric current. The metal so deposited is too soft
for use in the mouth. Stiffening the plate by flowing solder over it
is a childish way of making a gold plate with any pretence of workman-
like skill, and so also is the reticulated plate which was offered to the
profession a few years ago. This gold plate is covered with small depres-
sions cutting half through the surface of the metal. It is burnished on
the model, and when the fit is exact, solder is * flowed over the surface”
to stiffen and finish the plate. These short cuts to easy mechanical
work are, I fear, a delusion and a snare to the practical dentist. They
seem to me inadequate in result, and more troublesome to the workman
than the ordinary way of doing skilled work.

I am unable to understand the popularity of the material known
as dental alloy with my profession. It is not a pleasant material to
work, and it has to be soldered with a pood gold solder. It is much
softer than sixteen- or eighteen-carat gold, and does not make as good
a plate, whether we regard it from the point of view of rigidity or of
colour.

The late Mr. Hogue, of Edinbnrgh, used for cheap cases an alloy
made of equal parts of silver and hard ecighteen-carat gold, e, gold
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alloyed with more copper than silver. The alloy is paler than sixteen-
carat gold, but it looks well, iz rigid in unse, keeps a good colour and
is easily kept clean. I have seen work made by Mr. Hogue that was
worn for many years, and it certainly never presented the black and
“cheap” look which a dental alloy denture too often presents. As all
the details of plate making are the same for dental alloy as for gold,
I would point out that the labonr to the dentist and his workman are
also the same with both materials—whether plate-teeth, or tube-teeth,
or vuleanite attachments are used. The only difference to the dentist
ig the redoctiom in the amount of the honorarinm which he receives,
altogether out of proportion to the differcnce in  cost between the
eighteen-carat gold plate, or the argentized gold plate of Hogue, on the
one hand, and the dental alloy plate on the other.

I never have been able to see the merit of this meretricions cheapness
in the interest of the patient. The details of such work are commonly
executed in a perfunctory and slovenly way, with little or no regard to
the needs of the case, whether we regard them as intended to restore
the features of the patient or the lost functions of speech and mastication.
Despite the change of fashion in the direction of bars, bridges, and
crowns, there is still a great field of usefulness left for well designed

and well made plafes for both jaws, for the restoration of speech and
mastication,



CHAPTER X.
BANDS OR FASTENINGS.

Maxy cases come under the care of the dentist where teeth remain in the
jaws and are strong and firm in position, although many of their fellows
have been lost. Too good to be removed by the dentist, advantage can he
taken of their serviceable condition, even if their position may occasionally
cause difficulties in the construction of a denture.

Cases involving partial loss of teeth require the use of metal bands,
called * fastenings,” to retain the denture in position in the mouth.
Fastenings are made in many ways, some good, some indifferent, and
some positively bad. They are made from round wire, half-round wire,
flattened wire, and a wider kind is eut out of sheet gold to a special pattern
made for each tooth which is to be banded. There is much to be said for
and against the use of fastenings in certain cases. I have no hesitation in
gaying that if these necessary attachments are made suitable to the case
with all proper care, that if they are elastic in—their—tenston, and that if
the patient who uses them is of cleanly” habits, the mischief they are so
commonly credited with is greatly exageerated. It sounds strange to hear
a practitioner, who has no hesitation in mutilating sound teeth for the
purposes of using them as “abutments for a bridge,” inveighing against
the use of plates wifh fastenings.

How often do we see gold plates that have done ten or fifteen years’
efficient service without the loss of a tooth ! Some of us have seen the loss
of two or more good teeth follow the construction of & bridge which, the
paticnt was assured, wounld last him all his life, but which only survived
the stress of use for a year and a half or two years at the cutside,
accompanied with far more pain and discomfort than a plate would ever
have given.

Were the same care and pains given to the construction and fitting of
platez which we sse given to the construction of bridees, more teeth would
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remain useful organs in the mouth than is the case with a very large
number of bridges. It is a remarkable faet that many men practise
bridge-work who are unable to make good plates in any material, yet who,
nevertheless, have no hesitation about mutilating valuable teeth, 1f not
destroying them.

It is necessary, if we are to have good results from the use of
fastenings, that the following considerations should be borne in mind,
when designing and fitting a denture in which this mode of attachment
forms a part :—

Fastenings should fit the tooth, or teeth, accurately, and the tensile
strain on the teeth should be towgrds the eentral line at the frenum, If
this rule be neglected, there is considerable discomfort imposed upon the
healthy teeth should they be thrust backwards, whereas, if the pressure
be forwards, a similar amount of strain does not canse discomfort.

Fastenings should be made of elastic or spring gold, not thicker than
is suitable to the case. BStrong pressure should not be placed on the
neck of a tooth, or the gum surrounding it. 'Whenever possible, fastenings
should grasp a tooth where there is some enamel substance. Fastenings
should be attached to the plate with sticking-wax, and tried in the mouth
before soldering, if the most desirable results, as well as comfort in use,
are to be obtained. I have for many years uwsed for fastenings sheet
gold, hardened by the addition of a small percentage of platinum. Dr.
Haskell, of Chicago, recommends one part platinum to sixteen parts of
gold plate. Spring gold of this kind not only retains its form during
use in the month, and in the daily removals for cleanliness, but relieves the
practitioner from the labour of “tightening ™ fastenings, which plays so
larze a part in daily practice when softer gold is used. The comfort
ef spring gold to the patient is very marked, as compared with the use
of a softer gold.

With carefully made fastenings of platinized gold, there is not that
sense of tension, which i8 so marked when fastenings of softer gold are
made bulky in order to increase their stiffness,

[ know of cases that have been worn from five to eight years, without
needing to have the fastenings tightened. :

The use of platinized gold, therefore, I regard as essential to com-
fortable work, as well as to the exercise of care in the design and
congtruction of the fastenings. With teeth of normal form, bands
attached to molars may be cut out of sheet gold (No. 7 gauge), and
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may be left an eighth of an inch or more wide. A careful gtudy of
the bite will show the practitioner whether he may enelose the tooth
with the fastening, or only place it on one side.

Isolated twelfth-year molars in the maxilla are usunally surrounded
by the fastening, a space being left between the ends of the bands on the
buceal surface.

Fastenings are most comfortable when soldered to the plate on the
lingnal side of the tooth ; as each arm has then sufficient elasticity
to pass over the wider part of the crown, and retain its position when
the plate is brought to its bed on the gum. Fastenings are, as a rule,
too much soldered to the plate, and this deprives them of that elasticity
which is of the greatest value in the direction of comfort.

I have not used round or half-round fastenings for years, as 1
rezard them as unsunitable in contour for the work for which they
are intended. Except in the case of very short molar teeth, I do not
often use flattened wire, but prefer to make the fastenings to pattern to
suit the teeth.

In making them to pattern, the dentist should mark on the model
the extent to which they are to be soldered round the necks of the
teeth. The longer the soldered surface, the stiffer and more un-
comfortable the fastening will be to the patient. Many dentists err in
this direction by making fastenings too powerful and too rigid;
whereas, elasticity, rather than rigidity, should be the aim.

The strength of the fastening should be proportionate to the amount
of traction necessary. A thin fastening can with advantage be sfiffened
at weak places by soldering another thickness of metal on to exposed
curves. As a rule, it is wise to make the fastzning somewhat larger in
length and depth than it is intended to remain. A flat surface is filed on
the plate and a similar flat surface on the fastening where it is to rest
on the plate. The plate and fastening are united with the aid of some
sticking-wax ; they are then carried to the patient’s mouth and cavefully
tried in position. Should there be any alteration necessary, it should
be made, and the plate and fastening again tried in the mouth. Should
the fit be found to be correct, the plate and fastening are removed from
the mouth and invested in plaster and pumice, or in sand, and partly
soldered. The plate and fastening can again be tried in the mouth, and
the fastening bent into its proper position and finally soldered to the
place which was marked on the plate while in the mouth. This will
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be found a more satisfactory way in many cases than working from the
plaster model, Sometimes it is necessary, where the palatine root of a
molar is much exposed, to file away the plate where it touches the tooth
on the lingual surface. This will enable the workman to place the
fastening between the plate and the tooth, where it can be secured with
wax. Pains have to be taken when doing this that the fastening fits
correctly, else a space 1s left in which food or muens may gather and
- cause decay. The fit can be tried in the mouth, and when correct
invested and soldered, The shape and size which the fastening is to
bz when finished, should be marked on the fastening in the mouth; it
can afterwards be filed to shape and finished.

Fastenings used for canines need great eare in the making, so as
to retain the plate in position without undue play, or motion, on the
part of the plate, or undue stress on the tooth on the part of the
fastening.

The best type of fastening for canine teeth is one which is made to
grasp the bulbous part of the enamel at each side, so that when neatly
made, very little gold shows on the labial surface, and what is visible
should be filed to resemble a gold filling. In a ecase where two canines
remain standing in the mouth with the incisor tecth absent, this type
of fastening works admirably, becanse the canines are neither drawn
together nor foreed apart.

Platinized gold by its elasticity permits the fastenings to slip over
the widest part of the canines, and to grasp them sufficiently to prevent
any up and down movement, that might take place without this help.
These fastenings should be carefully filed to shape with rounded or
bevelled edges, so that the hard gold cannot scrape the enamel.

Many dentures are made in the course of the year, that depend for
their support on spur-like projections, which are thrust into the sulei or
spaces between the bicuspid teeth in the upper jaws. This method should
never be used ; it sets up irritation of the gum, and causes the bicuspid
teeth to decay, where it certainly is not easy to fill them successfully.
Indeed, it is not uncommon to find bicuspid teeth moved out of position
from the thrust they are subjected to with this form of denture.

For some time past I have wused thin sheet-copper in making
patterns for fastenings, as it can be fitted very exactly to the position
which the fastening is intended to take. This pattern can then be
opened and laid on the sheet gold lengthwise in the direction in which
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the gold has been rolled, and its shape scratched on the gold with a fine
steel point, so that the workman can easily cut it out with suitable
instronments,  The piece of gold is then carefully annealed and bent into
shape with suitable pliers. Care should be exercised when the fastenings
are bent to fit the tecth, and before the plate is completed, to see that
the fastenings cannot be biffen on by the opposing teeth of the other jaw ;
I have seen very great discomfort caused by this oversight,

Many dentists model to vuleanite eases bulky fastenings which have
little or no elasticity. In mounths subject to free deposit of soft pasty
tartar, this mode of practice invites rapid decay at the necks of the teeth.
It is better to use gold fastenings
made with the same care and finish S
as for gold work.

Short: stubby fastenings devoid of
elasticity, as shown in Fig. 58, should
never be used, as their pressure almost
invariably eauses the surface on which
they rest to decay ; the teeth are also
moved out of position, and the patient
is kept in needless discomfort. If we

FPLATE WITH SHORT, STUBEY
remember that the teeth of most FasTEXINGS.

human beings are in a state of for-

ward movement in their sockets for many years of life, this method
is undesirable to carry out. Stiff fastenings thrust out of position
the teeth against which they press. These thrusts and losses of position
are followed up by repeated adjustment on the ‘part of the dentist,
to satisfy the patient's desire for stability.

When two or three fastenings are used to a plate, they should be made
80 as to act in harmony with each other and the teeth to which they
are applied, and at the same time to be free from unnecessary strain,
when the upper and lower teeth are bronght in contact during mastication.
Time and care should be given to the bending, shaping, and adjustment
in the mouth ef fastenings, otherwise the tensile strength is apt to be
misapplied or overlooked.

In my opinion, it is essential that a plate and its fastenings should
be without reproach in all their particulars. In all cases, plates and their
fastenings should be so designed that an intelligent patient can remove
them from the mouth ab least once a day for the purposes of cleaning.
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In the past it was a common practice to make fastenings like cages to
cover the crowns of lower teeth when one gide of the mandible was
edentulons, and a spiral spring was used to retain the upper denture in
position.

Very beantiful and skilful work was done in this direction from the
workroom point of view, A little reflection, however, would have pointed
to the instability of such a form of support. The cages were commonly
bitten out of shape, or they caunsed so much annoyance to the teeth on
which they rested, by acting like wedges between the molars and bicuspids,
where they crossed the crowns, that their retention was out of the guestion.
In a year or two these fine teeth became loose, and had too often to be
removed, from the way in which food became entangled in the wires
forming their support. My father never used this method of construetion,
as he saw its defects too clearly ; he treated such cases with two in-
dependent dentures without spiral springs, and was constantly successful.



CHAPTHER XI.
SOLDERING.

No workroom art is more troublesome to learn than that of soldering with
the mouth blow-pipe; “hard-soldering ™ especially seems to prove an
ingsurmountable diflieulty to many. Neat and workmanlike goldering of
zold and other precious metals depends on the fit of the surfaces intended
to be joined together, on the cleanliness of the joint, on the use of
suflicient solder and no more, on the equal and judicious heating of the
whole surface before any attempt is made to * flow™ the solder, on the
quickness of the eye in cutting off the heat as soon as the solder has run
in the desired position, and on the use of flux to prevent the oxidation of
- the surfaces of the metal and the solder.

The mouth blow-pipe is a tapered tube, nine or more inches in length,
made of sheet brass or copper, and hent to a quarter of a circle at the
lamp end. The end used in the month is about three-eighths of an inch
in diameter, and the end used in the flame of the lamp is about an eighth
of an inch in diameter. Month blow-pipes are of various forms according
to the nature of the work for which they are used, but execellent work can
be done with the common pattern by ome skilled in its use. The mouth
end is held between the lips, and the air from the lungs is blown through
the tube into the flame so as to deflect it on the parts to be soldered.
Deep chest breaths are necessary in prolonged soldering so as not to
interrupt the blast and thus allow the work to cool. It requires some
practice to take breaths through the nose while the air is being expelled
from the mouth by the elasticity of the lips and cheeks. The tip of the
tongue is also nsed to shut off the air blast at critical moments.

With the blow-pipe, two kinds of flame can be made : one, a large,
rough, noisy flame, made by placing the free end of the blow-pipe touch-
ing, or just touching, the nearvest part of the flame ; the other, a pointed
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jet with a much higher temperature, made by bringing the blow-pipe
into the flame mantle, and projecting it on the surface to be soldered in
short, quick darts, so as to coax the solder to run in the desived dirvection.
The large rongh flame is used for heating the general surface of the object
to be soldered, and the pointed but hotter flame for heating the spot
where the highest temperature is needed.

No better practice can be entered on by the beginner than soldering
small pieces of silver. Silver melts more readily than gold, and is much
more easily * sweated ™ or oxidized, so that the failures that arve inevitable
in learning are much more quickly learned with silver than with gold, and
at a muoch smaller expense,

Tube tooth pins especially should be thoroughly soldered to the plate,
s that a patient will not come back months afterwards complaining of the
dropping off of the tooth and pin,—a defect due to the pin having been
originally fitted so tightly in the hole in the plate that the solder could
not flow through. Whether the pins are invested or tied with binding
wire, it requires the exercise of a quick eye and a strong easy-flowing
solder to do this little operation successfully without melting the pins on
the plate. Soldering swivels to a gold plate also ealls for skill and
patience—as so many of the swivels now made are made little better than
the solder in carat, and are only too easily melted with the least increase
of heat. '

Small objects can be soldered with ease by the aid of a potato. It is
cut to a suitable shape, and the parts to be united are brought into the
desired position by plunging the free ends into the substance of the
potato. Securing the object to it with staples, also by euntting a slit or
groove deep enough to hold the gold article firmly, are obvious ways of
using this kind of support. Working jewellers often reduce the size of
rings set with jewels by this means, leaving only the parts to be soldered
exposed to the action of the soldering flame.

Mr., Fletcher, of Warrington, has made the soldering of invested plate-
work comparatively easy by introducing the Plate Dryer and Heater for
dentists’ use.

The invested plate and teeth can be prepared for soldering by scalding -
away the adhesive wax and placing solder and small scraps of gold in
position, with borax ground into a paste. The investment is placed on
the lighted burner (Fig. 59) under the fire-clay dome, and slowly heated

to redness,
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The red-hot investment holding the plate is set on the soldering-wig,
and a few jets of flame from the blow-pipe will flow the solder quickly
and evenly where it is wanted. Solder is best cut in moderately small
pieces, and each piece should be dipped in the liquid on the borax slate
before it is placed in the position where it is wanted. If the work
intended to be soldered is slowly heated to redness, the solder remains
where it is placed, and held in position
by the desiccated borax. It therefore F1a. 59.
ought not to be necessary to suspend
the soldering in order to add bits of
gold or solder for each tooth or pin,
as is sometimes done.

Some workmen cannot solder with-
out the assistance of a steel point to
direct the solder or to hold it in the
desired position. If the little panels PLaTE DRYER AND HEATER.
of sgolder are laid in position in the
first_instance with well-ground borax, this onght not to be necessary.
I have seen complicated and intricate forms soldered with precision and
care by jewellers without adding any more borax or solder when once
the work was heated—forms exceeding in delicacy and difficulty any
that a dentist is ever called upon to solder.

There are endless varieties of solder to be met with, and some
workmen will employ these different kinds on the same piece of work.
One well-selected, well-tried formula ought to meet all the purposes of
a dentist, if the work is well made, as it soon becomes second nature
to know what can be done with such a solder employed under a variety
of conditions. For some time past I have used a solder made with
cighteen-carat gold scraps and cadminm. The gold is weighed and melted
on a coal, and due proportions of cadmium are added to the melted gold.
The resulting button is hammered on the anvil, and rolled, after repeated
annealings, down to a desirable thickness in the form of a ribbon. It is
then annealed, pickled, and scoured with pumice and water ready for use.
I like this form of solder, as it is very strong and remaing a good eolour
after flowing. It flows like water into crevices and awkward places, if the
surfaces are duly seraped, eleaned, and treated with well-ground borax. 1
think cadmium is to be preferred to zine in gold solder which is to be

worn in the mouth.
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My friend, Dr. W. A. Hunt, Yeovil, Somersetshire, has most kindly
furnished me with the following formul®e for cadmium solders which he
has been using for upwards of thirty years. Cadmium solder is strong
and easy-flowing for gold work. It never changes its colour. The
formule were originated by the late Mr. T. Arnold Rogers, of Hanover
Square, London, and were used by the late Mr, Sercombe, from whom
Dr. Hunt obtained them :—

No. 1. Cadmium 1} graind to 24 grainz of 18-carat gold.
Mo, 2. 1] 2 1 L] 12

No. 3. N a v o 4

In practice, No. 3 formula serves for all purposes, is of an excellent
colour, and is not discoloured by acids. In making this solder, clean
eighteen-carat scrap-gold, or clean scraps taken from the gold employed
to make plate, should be melted in correctly weighed quantities in a
plumbago crucible, a small piece of borax being used to clear the melted
surface of the gold. The gold should be put in the crucible by itself, and
the cadmium should be melted in a small crucible held in the tongs over
the furnace flame. When melted at this lower temperature, it is suddenly
poured into the melted gold ; a hot crucible-cover should be instantly put
over the mixed metals to prevent loss of the cadminm by oxidation. In
half a minute the solder may be poured into an ingot ; it should roll out
without crack or flaw, and can then be cut for use.

Mr. Edward Goodman, of Taunton, Somersetshire, makes cadminm
solder as follows :—He first weighs out six dwts. of clean eighteen-carat
gold scraps, and then one dwt. four grains of cadmium. Making the gold
as fluid as he can with a bellows flame, he quickly drops the cadmium into
it with a pair of tweczers, and uses a fair quantity of borax.

Small quantities of cadmium solder can be melted in Fletcher’s little
open fire-clay cruecibles, such as are supplied with his melting arrangement.
The resulting button of solder should be carefully rolled into a ribbon.
As it rapidly becomes brittle under such compression, it should be
carefully annealed each time it is rolled, and it is scarcely necessary to
add that extra care must be taken with the annealing the thinner the
ribbon gets.

There are several forms of mechanical blow-pipes which are used by
some workmen in preference to the mouth blow-pipe ; and some are
supplied for use either with the mouth or foot blower.
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Fletcher, Russell and Co., of Warrington, supply several patterns,
which are shown in their list, such as the automatic blow-pipe, pattern
(.10 ; the universal blow-pipe, No. 3 (Figs. 60 and 61); the jewellers’
and dentists’ pattern blow-pipes, No. 1 (Fig. 62) and No. 3, all of which
are splendid tools and work perfectly with their 9 B, size 3, foot blower.

Fin. 60.

Frercaer's UUniversar. Brow-prire
(BIMPLE FORM).

Fic. 61.

FLETCHER'S
No. 1 DENTISTS ADITSTABLE
BLOW-PIPE,

Frercner's Usiversaln BLow-PIPE 0N STAND,
WITH SWIVEL JOINT.

Standing’s foot blower (Fig. 63) is also much used by dentists and
jewellers.

The illustration (Fig. 63) shows sufficiently clearly the mode of using
Standing’s blower while soldering seated at a table. This blower is made
in two sizeg, the smaller one being sufficiently powerful for all ordinary
dental soldering. The continuity of the blast is maintained by the aid of
the elastic rubber bag, which is hung from the table out of the reach of
injury from a spark.

It is, I fear, impossible to teach the art of soldering by deseription in
a book. Practice makes perfect, and one learns more of the art from a
few failures than can be learned by reading many chapters of a book, no
matter how vividly they may be written.
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Many delicate details of soldering crowns and other small objects can
be carried out without the blow-pipe by using a Bunsen gas burner, or

Aranpive’s BELnows For BLow-rire
Wong.

even a spirit lamp, if the parts do
not need investment to hold them
together.

The art of soldering in damp
sand is one of great importance,
and splendid work can be done
without difficulty by embedding
parts of the object to be soldered
in wet sand on a charcoal or
pumice soldering block. With the
exercise of ordinary care, this way
will be found of very great help
with some forms of fastenings and
plates, when time for preparation

by more deliberate ways is not at the workman’s dispasal.
Much stress seems to be laid on the difficnlty of soldering dentures

mounted with plate teeth without warping the plate. This difficulty is

Fro. 64.

-  BHows A THICK [NVESTMENT.

chiefly caused by injudiciously employing an excess of plaster and pumice

in investment (Fig. 64).
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It will be found that a comparatively thin investment (Fig. 635) is less
likely to cause misfit, as the thickness of the investment does nothing to
ensure the security of the position of the teeth.

In this class of work time is saved if the case be put in the plate dryer
with all the necessary pieces of solder or gold placed ready in position.
If this investment be brought slowly to a red heat in the plate dryer
and heater, the soldering can be completed in a few seconds.

If care be taken that the solder does not flow between the backs of
contiguous teeth, but that it is simply used to attach the pins to the backs
and the backs to the plate, treating each tooth as a distinet entity, little
warping should take place. Should it flow between the backings and
attach them, as is recommended
in some bhooks, the certainty of
misfit is ensured.

The object of flowing solder
in the latter way is to make a
smooth surface that does not need
much trouble in finishing on the
lingnal aspect of the denture. In
theory this may be a reasonable
“procedure, but in practice patients
do not object to well marked Saows o Ty [NVESTMENT.
divisions, should they be neces-
sary, provided edges are nct left which offer annoyance to the tongue.
My experience is altogether in favour of net trosting to the promiscuons
nse of solder to save time in polishing, and of confining the use of solder
to positions where it is necessary. Ewen if the beginner is not likely to
use the mouth blow-pipe permanently, it is the best tool for him to start
soldering practice with. Some workmen are so expert with it that they
can easily melt two ounces of serap gold on a coal, while others cannot
snceessfully melt five pennyweights with the same amount of gas and
breath. So far as my experience has gone, I have never found the mouth
blow-pipe, or the types I have mentioned manufactured by Fletcher,
Russell & Co., fail me during many years exercised in the construction of
all kinds of gold work.

The illnstrations (Figs. 66 and 67) show two useful forms of soldering
bosses, which ean be turned round by a touch while soldering ; they thus
readily allow the fHame to follow the flow of solder in curved positions.

i




116 MECHANICAL PRACTICE IN DENTISTRY.

They have been nsed by my father and myself for forty-five years, and are
as handy and convenient for laying work on or securing it with plaster of
Paris as any soldering boss I have ever seen. They are so constructed
that the hand is sheltered from the heat.

Fras. 66 axp GF.

SoLperixc Bossps.

Dir. Melotte's soldering outfit is very ingenious and well worth a place
m the workroom,



CHAPTER XII.
PLASTER BITES AND ARTICULATORS.

DurinG the construction of a denture, it is necessary to ensure the correct
relation of the mineral teeth attached to it with the teeth of the jaw with
which it is intended to articulate. As a patient cannot be kept at hand
during the time which it takes to make a denture—nor, indeed, is it
necessary, if correct. impressions are taken, to inflict on him the dis-
comfort arising from many fittings of the parts comprising a denture—
it is necessary to find a substitute that will, with some approach to
accuracy, represent the relations of the jaws to one another. This is
found by casting the wax bite in plaster, or by its aid attaching the
plaster models of the jaws to metal frames called articulators.

There is, unfortunately, a great diversity of opinion as to the
respective merits of plaster bites and of metal articulators. Boeth these
conveniences have disadvantages of their own, but as plaster bites are as
old as the century, and as a good workman finds his own way superior to
those of the theoretical and ultra-scientific dentist, plaster bites will retain
their use for many a day to come. Plaster bites are readily cast and are
accurate enongh for all purposes, if the relation of the models of the mouth
are retained faithfully in the position which the practitioner, from close
ingpection, has satisfied himself to represent the relative pozition of the
jaws of the patient. It iz necessary that the greatest care should be
taken to preserve the aceurate relation of the parts. Bites are commonly
handed over to be cast by the most junior and inexperienced workman,
with the unhappy result that the articulation, so carefully obtained by the
practitioner from the patient's mouth, is inaccurate and faulty. The wax
bite or articulation may have cost the practitioner valuable time and much
trouble to secure, and a speedy reference to the patient may prove to be
impossible, should any inaccuracy take place in the casting. An accurate
bite is therefore to be treasured and preserved, as on it much of the
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comnfort of the patient depends, and to it much of the suceess in treatment
on the part of the practitioner is to be eredited.

Plaster bites are to be found of several types. The commonest and
very often the most inaceurate form is that known as the slab bite, which
is made in three paris, formed by the models and a plaster slab on which
they are bedded (Fig. 68). I am not a lover of this form of bite, as it is
bulky to handle and has a tendeney to alter the relative positions of the
models, owing to the expansion of the slab after casting. It is made by
placing the upper and lower models in eorrect relation to each other by
the aid of the wax blocks, which have been removed from the patient's
mouth. The backs of the models are then oiled, and the maodels are
sometimes tied securely together. The
oiled surfaces are gently pressed into
a mass of wet plaster on the bench,
formed into a parallelogram to suit the
dimensions of the backs of the models.
The plaster is allowed to set, and the
models are separated from the plaster
slab, which is then trimmed to a con-
venient shape with a sharp knife, If
the models are allowed to separate dur-
ing the casting of the slab, an inaccurate

The Suap Bire, bite will be the result, and teeth ground

and fitted to suit the relation of the

plaster models to one another will not be found in correct relation in
the mouth.

Another form of plaster bite will be found in the type known as the
tail bite (Fig. 69). This kind of plaster bite has only two parts, its bulk
is of moderate size, it is easily handled, and all the details of the needful
articulation can be seen during the fitting of the teeth. This form of
bite ean be used for endentulous mouths, as well as for endentulous
maxillas, when the lower part of the bite congists of a cast of the lower
tecth attached to the *tail” on which the upper or maxillary part of the
bite is cast.

The dovetail plaster bite is another type that is very commonly used
(Fig. 70). It is formed of two parts, the model and the * bite,” and is
used for partial cases on either side of the upper or lower * dental arch™
—also sometimes for endentulous upper cases, This bite iz made by
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cutting a dovetail socket ont of the end or side of the model, which-
ever may prove convenienf, placing the wax bite on the model, filling
the indentations which the patient's teeth have made in the wax, and
connecting them with the dovetail by means of plaster. The parts of

Fra. 69.

Tae Tamn Bite, wite & Wixpow cur 1¥ THE Moper oF THE Maspinre.

the wax, the plaster, and the model on which the plaster rests, are oiled
to prevent the plaster adhering to the model.

This form of bite can also be made by placing a cast of the lower tecth
in the wax bite on the model and connecting it (after having previously
made suitable means of attachment to the dovetail) by casting the
intended bite in plaster.
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Some dentists prefer a deep V-shaped groove instead of the dovetail,
—but from a long experience I prefer to nse the tail bite or the dovetail
bite, as there is less risk of error. The bites are formed in two pieces,
and are more convenient to handle while working. My experience in the
use of slab bites is not large, as the only time I ever used them was during

Fra. 70.

Tue Doverair. Brre, wiTH 4 WINDOW cUT IN THE MopeEL oF THE MANDIBLE.

the régime of an assistant who could not work with any other form of bite.
The results to me were unhappy,—for, despite every care in getting a
correct bite from the patient’s mouth, the work came out too high, er, in
the case of an unsymmetrical bite, the relations of the models were
changed by this man of convention, and I had constantly to take a second
hite and see it cast myself, to ensure that the natural relations of the jaws
as I had seen them were preserved,
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Mr. Lemmox, of Cambridge, has introduced an ingenious variation of
the slab type of bite by laying his models in a specially made fusible
metal slab-articulator with an opening in the middle (Fig. 71), through
which the workman can look when the bite is in use, in order to see
that the teeth are duly articulated on the lingual side. The bite is
made by pouring into the tray sufficient fusible metal to fit the backs of
the models to form a slab (Fig. 72). This way of making a bite is about
the quickest I know, but it still has the disadvantage of a bite with
three working parts (Fig. 73).

. ASH & SONS

Mr. Lexxox's FusipLe MeTAL SLAB-ARTICULATOR.

Articulators are frames on which the plaster models are secured by
means of a little freshly mixed plaster. They are usually furnished with
some form of hinge, and some of them are supposed to supply all the
movements of the tempero-maxillary articulation. The forms of articu-
lators are very mumerous, and many of them can be purchased in the
depdits.

Personally I am not enamoured of articulators, as they are commonly
furnished with too many working parts, neglect to secure any one of
which may set the bite astray, the result being that when the denture is
tried in the patient’s mouth it is far from accurate. From an experience
of some years in work carried out with the assistance of a workman who
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Tray, OvaL CENTRE AND Sprir Post witd Disc, USED IN MAKING
SLAB-ARTICULATOR (Fia. 71)

=HOWS MODELS In POsITION ON SLAB-ARTICULATOR.
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could nse only his pet artienlator, I look upon articulators as a fertile
canse of inaccuracy in setting up bites : the workman having an irre-
sistible tendency to make the plaster models look symmetrical, instead of
casting them to the articulator as the wax bite comes from the patient’s
month and is handed to him by the practitioner.

One of the best articulators which I have seen I find in uwse in the
workroom of my friend, Mr, Amos Kirby, of Bedford, who has kindly

Mr, Kinpy's ARTICULATOR.

permitted me to make an illustration of it (Fig. 74). It is easily handled,
easily set up, and it gives the lateral play of the tempero-maxillary joint,
together with some power of adjustment by means of three screws, which
do not easily become loose. The upper case can be shipped in position
and unshipped with the greatest ease, even when working at very high
speed.  The details of the construction of this articulator can be gathered
from the illustration.

Whatever form of bite or articulator is chosen, care should be taken
during the casting of the wax bite that only the articulation as seen in
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the mouth is taken for mse. Time, trouble, and material are all wasted
by neglect in this important particular, and disappointment and dis-
comfort are inevitably experienced by a patient when a false bite has been
worked from.

Personal predilection and habit play a large part in the use of in-
convenient bites and articulators in workrooms, where the practitioner
himself does not take an active part in the details of construction.

Useful tools may be designed and purchased, but no inducement will
ensure the use of such in the hands of the conventional workman, because
“he is not used to it.”



CHAPTER XIIIL
MINERAL OR PORCELAIN TEETH.

T'ne several kinds of artificial teeth used by dentists are made of a strong
translucent porcelain, They are commonly called pin teeth—this term
represents flat or plate teeth and vuoleanite teeth—tube teeth, pivot teeth,
diatoric (pinless) teeth, gum teeth, and gum blocks or * sections ™ of the
dental arch.

English teeth are made at one baking in the furnace, the body and
glaze being combined in the paste used in the moulds. These teeth are
very dense and strong, and can be readily ground and polished, should
changes of form be necessary in the arrangement of the teeth, or to make
cutting edges of incisors resemble those of the natural teeth that may be
Jeft standing in the mouth. By artificial light there seems to me to be a
loss of translucency, and the appeavance of the mineral teeth is greyer
than the living teeth with which they are associated in the mouth.

American teeth and blocks are made by first biscuiting or baking
the porcelain “body™ without the glize. The glazes are added to the
biscuited teeth or blocks in two or three coatings, each of which has
to be *“fired.”

Gum teeth and blocks have the colour of the gum added by means of
an enamel which is fired in the furnace, and 18 melted or baked on the
surfaces which it is intended to ocenpy.  This method of manufacture has
a most realistic appearance both in and out of the mouth, but it has the
disadvantage that if changes of form are made by grinding the teeth, the
surfaces exposed below the glaze canmot be polished to match the glossy
surface which has not been ground.

Plate teeth are commonly used by passing the platinum pins baked
into the back of them through perforations made in small plates of metal
cialled * backings,” which are fitted to the backs of these teeth, and to
which the platinum pins are secured by bending or riveting and soldering.
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The * backed ” teeth are attached to the plate by soldering that part of
the back which rests on or near it.

Gum teeth ave a variety of this type of tooth, which have a gum
colonr added to their necks. They are intended to fit into hollows on
the labial surface of the alveoli, where munch absorption has taken place,
from accident or extraction, in cases where patients expose their gnms by
the action of the lips.

Plate teeth are also commonly used for vulcanite work, and many
dentists consider that they possess advantages over vuleanite teeth.

RHOMBOID SPACES.

Vuleanite teeth, with platinum pins baked in their substance, differ
in form from plate teeth, by having a section of the lingnal contour of
the teeth left projecting above the pins.

Pivot teeth-are crownsg prepaved to receive a pin e—pivet in the middle
of the surface which rests on the end of the prepared natural root, the
crown of which has been lcst by accident or disease.

Hickory pegs, gold and platinnm wire, and other kinds of wire are
uged ag the means of securing the crown to the roof.

Tube teeth have a tube of platinum baked in the long axis of the
mineral, by means of which they are mounted on pins soldered to the
plate.

IMatorie teeth, which are used in vuleanite dentures, are hollow crowns
with Jateral openings from the central cavity, so as to attach them frmly
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to the vuleanite placed in these hollows when the process of vuleanization
takes place. This type of tooth obviates the use of the costly metal
platinum in the form of pins.

Gum blocks consist of two or more teeth modelled with a sarface of
gum, and can be had in an endless variety of forms. They are also called
gum sections, as they are also supplied in groups of three or four sections,
which carry out the articulation of the dental arch, whether for the
maxilla or the mandible. Some practitioners are enamoured of this class
of work, but the limit of adjustment and the absence of symmetry in

Fia. 76.

Buoumpolnd SPackes, FILLED WITH Square Tree MoLans.

many months tell against their use by dentists who have not artistic
feeling.

There are dentists who employ “carvers” to model teeth into gum
blocks, and bake them for special forms of irregularity of teeth charac-
teristic of certain patients.

During the past fifty years much attention has been given to the
manufacture of mineral or porcelain teeth, and one would think that
during this period, in which the most extraordinary developments of
mechanical and scientific invention have taken place, something more
realistic in the external forms of the human teeth would have been placed
in the hands of dentists by the manufacturers. The manufacturers
undoubtedly deserve very great credit for the hmprovements they have
made in the colonr and texture of artificial teeth.
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During the past twenty-five years, however, it cannot be said with
justice that such attention has been paid to the production of anatomical
tooth crowns as might have been expected.

In the manufacturers’ stock will be found teeth possessing forms that
may be roughly divided into two classes—one, a conventional modelling
of the forms of the natural teeth ; the other a class in which a realistic
treatment of certain abnormalities in form, mostly in the creasing of
enamel, is attempted, but many of these attempts at reproducing the
erooves or creases in enamel are, I must say, ridiculons.

The artificial abnormalities are made so inhumanly symmetrical in
all the incisor teeth, as to be mechanically ngly when unsed to replace
the lost natural teeth (see Figs. 75 and 76); and the creasing of the
enamel at the necks of teeth 1s only too often carried out on teeth
upon which we never see such markings, even in the most extreme types
of abnormality.

Realistic Treatment.
Iattern Making or Tooth Creasing—mever
seen in Nature.

Upper Natural
Canine,

Lower Natural . Artificial Lower Teeth.
Canine. Pattern Making by Tooth Carver who does not study
the Natural Teeth. Centrals practically same size

as Laterals, Canipes, asserai shape.

ABsURD CONVENTIONAL MODELLING OF ARTIFICIAL CROWNS,
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Fia, 7&.

' Natural Teeth ConveEntionan. ArtiFioran Toora Fonus, Natural Teeth
which show which show the which show
the Cusping of Eceentricities of the Tooth Carver. All these the Cusping of
the Upper Forms are izsued as Upper Molar the Upper
Molars. £ Crowns., Molars.

If our manufacturers would only study the characteristics of the
normal anatomical human tooth, in cusps and in contour of crown, very
useful additions could bhe made to our resources. Fidelity to nature,
useful restoration of articulation where spaces in the maxillary arch shounld
be filled by teeth of rthomhboidal form, instead of the double cube or cube-
like forms we have to use, from no choice of our own, could be easily
attained. The form of a mineral tube tooth, for instance, whether it is of
the conventional or so-called natural pattern, leaves much to be desired.
The illustrations (Figs. 77, 78 and 79) show how far removed these teeth
are from the natural contours.

This negligence of form can, perhaps, be explained in two ways :—-
(1) The indifference of a large body of dentists to really artistic restora-
tion of the defects of articu’ation cansed by the loss of the natural teeth ;

K
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and (2) the lack of proportion to be observed in mineral teeth when they
are set amongst the natural teeth of the patient.

Manufacturers naturally, no doubt, make mineral teeth to suit the
needs of dentists, who, however much they may lack artistic capacity,
nse them by the thousand, without troubling much about the wants of
those dentists of far bhigher artistic and mechanical ability, who only
usge them by the hundred.

IE\'\ |I':' A

e

Watural Lower AntiFicran Lowen Monanrs, Natural Lower
Molars. which ghow the eccentricities of the Tooth Carver. Molars.

Another reason why indifference to natural form is so marked is the
startling fact that the workmen, who carve the metal moulds in which
the mineral teeth are formed, never study natural teeth.

If it pays porcelain manufacturers, in such places as Worcester and
Etraria, to maintain schools of art and valuable collections of eceramies,
with which to cducate the eye and cultivate the tastes of their modellers
and painters, surely it wounld be of advantage to the manufacturers of
mineral teeth to place a fine collection of natural teeth at the service
of their mould carvers.
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During a recent visit to the works of the largest manufacturers of
mineral teeth in the world, T was painfully impressed with this omission
to supply the clever carvers of monlds, whom I saw at work, with suitable
natural teeth for study or imitation.

It is a fact that the mineral teeth in the full sets of uppers and lowers,
which we see so beautifully arranged upon wax cards, will not articulate
with one another if taken from different sets, as a similar collection of
human teeth wonld.

Practical dentists are aware that simplification of the cusps of mineral
teeth may be necessary. Yer as we have never had even normally correct
anatomically cusped mineral teetn placed at our disposal, this point can-
not be determined off-hand by the manufacturer without experiment.

The feeble attempts at cusping, seen on the crowns of some of the
molars manufactured by our very best firms, show that something better
is needed than these empirical decorations of masticating surfaces, which
are only worthy of the bone age.

One would think that a few weeks' experiment would show the use-
lessmess of much of the misplaced ingenuity of these molar crown cuspings,
and free us for ever from the vile conventionalities of the mould entter,
who never seems to study nature accurately, if we may judge by the
results of his work.

The grooving and ereasing of enamel, following the line of the gum
margins, which has become so prevalent with some mannfacturers, might
be omitted, more especially the concentric grooves on snch teeth as
bicuspids and molars, in which these abnormalities ravely, if ever, appear
in the natural teeth ; they may occasionally appear on the labial surfaces
of centrals and laterals.

A earsory inspection of the Bernard Davis collection of skulls in the
Hunterian Musenm will show how much at variance with anatomical
accuracy are many of the forms of mineral tecth.

It is becoming quite unusnal to find any difference in size between
the lower centrals and laterals in mineral teeth, with the natural result
that many patients are disfigured by having to wear teeth that look
like garden palings or piano keys. Nothing can be more disfiguring
than such teeth. A little attention to the forms of the incisors, on the
part of the manufacturers, would alter this inartistic conventionality,
and permit of a less noticeable and more natural-looking restoration.

Some manufacturers supply us with teeth which are said to be copied

K Z



132 MECHANICAL PRACTICE IN DENTISTRY.

from natural teeth. They are somewhat less unnatural-looking than the
conventional types which I have mentioned, but they alzo are disfigured
by an unnatural bulging or thickness at the necks of the incisor teeth,
where in natural teeth a constricfion i3 well marked. This contour
hecomes spheroidal, instead of possessing the beantiful lines seen on the
natural teeth, which are like the “entrance and run® on the hull of a
well-designed boat.

Why this clumsiness of form and indifference to the needs of
articulation in the mineral teeth for middle-aged patients should be the
persistent outcome of labour, enterprise, and the employment of large
capital and machinery, is a mystery to me. Were the material, which is
wasted in accentuating these peculiarities, scraped away, many more sets
of teeth could be made from the same amount of body, and dentists
would be saved many weary hours of labonr at the grinding lathe.

Much skill and taste can be shown in the selection of the mineral
teeth which are required for the construction of a denture. If the
dentist is colour-blind and careless, the result, when seen in the patient’s
month, is not happy ; the teeth do not seem to belong to the mouth.

In my opinion artificial dentures should be designed to fulfil, in an
wnolfrusive way, the purposes for which they are intended. Study of
appearance in this direction is much appreciated by intelligent patients,
who do not like to see their mouths * built out,” or furnished with “a
hedge of ivory
and their age.

Ignorant patients are too apt to overlook the fact that the natural
teeth darken by ace. Porcelain crowns are often seen standing in the
mouth, which have been set on natural roots for many years, and which
show a great confrast in tone to the neighbouring natural teeth, owing
to the darkening of the latter as the years have passed. Mineral teeth
should, therefore, be selected to resemble as nearly as possible the lost

" many times too light in colour for their complexion

natural teeth in form and colour, and to oeeupy the same position, shounld
the position have been normal.

Cases do oceur, where patients are found with t]lur sense of vanity
g0 highly developed, as to be willing to sacrifice good and useful teeth
for the correction of some irregularity in form or position. The honest
dentist should decline to be a party to such sacrifices. It may be said,
of course, that the patient may apply to another and less scrupulous
practitioner in the event of his doing so. Be this as it may, T never-
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theless believe that nothing is gained in reputation by a practitioner
who yields to such solicitations. There are plenty of opportunities to
be gained of showing onr skill in useful directions without sacrificing
sound teeth to a mere sense of vanity on the part of a foolish patient.

Pains should be taken in the selection of mineral teeth, and they
should be matched with the natural teeth in good daylight, er acfinic
arfificial {ight.



CHAPTER XIV.
MOUNTING TEETH.

Tue mineral teeth used by dentists are attached to, or mounted on, plates
by various methods, for which methods they are adapted by the manu-
facturers. Plain pin, or, as they are usually called, flat or plate, teeth
have a porcelain body, representing the labial surface of the inecisor and
canine teeth, and the bucecal surface of bicuspids and molars ; the back
of this porcelain body is made “flat,” and two platinum pins are baked
in it, to which is attached a metal “back,” either by bending the pins,
or by riveting them and then soldering the back to them. These teeth
are intended to fit in the gum, and they give an appearance of reality
if the fit is well exeented, and the teeth are arranged in a natural way.
From their design it is obvious that they are easily fitted to the plate
g0 as to rest on the surface of the gum, by grinding away the neck of
each tooth where it unequally tonches the gum or the plate, as the
case may be.

Some dentists prefer to grind the teeth first, and back them after-
wards. In certain cases I grind them when I have carefully matched
them, and try them on the gum of the patient while he is seated in the
chair.  They can be backed in the workroom, and, after the plaster
model has been seraped to bring them, as they have been fitted to the
mouth, into the positions which they are intended to occupy on the
finished denture, attached to the plate with sticking wax ready for
trying 1n.

Some workmen place the backed teeth on the soldering wig or coal
withont investment, and then and there solder the backs to the pins ;-
the teeth are thus highly finished before they are invested, and, con-
sequently, the workman’s attention can thus be entirely devoted to
soldering the backed teeth to the plate. This is not the usual practice,
bt I do not see why it should not be, as it lessens the workman’s
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anxiety in plate work, besides avoiding the restraint which bending or
riveting the pins exercises, when expansion takes placz under the great
heat of soldering.

The object of backing plate teeth with sheet gold is to snpport and
protzct the porcelain. I prefer to have the teeth backed to the cutting
edge, as partly backed teeth, when worn in the mouth, are easily noticed
by a skilled eye under artificial light. Holes corresponding to the pins
are punched in the gold plate, after the plate has been lightly pressed
against the pins, the ends of which are touched with vermilion paint
and, consequently, leave their impression on the gold. A small centre
punch is driven through each impression, and the holes are enlarged
with a broach till the pins will easily pass through, and the back will

Fra. 80.

Mr. J. ¢ Youxa's PERFORATORS FOR PuxcHiig Mersan “ Backrvgs "

fit on the tooth. Punching is simplified by the use of perforators or
pin nippers, with the help of which one hole at a time ean be punched.

The best tool for punching the metal backs for teeth is one invented
and patented by Mr. J. C. Young, of Warrington (Fig. 80), which punches
two holes at a time. I have used it for several years, and no mishap to
the tool itself, to the pins, or to the teeth has ever happened.

I was much surprised, during a visit to the United States in 1895,
to find that this admirable tool was almost unknown to the dental
profession there, althongh it has been for a considerable number of years
in use in the United Kingdom.

The advantages in the use of the tool arve “exact correspondence
between the holes to be backed,” and “quick and easy disengagement
of the plate from the perforating pins after punching ; the diffienlty of
separating without twisting or injuring the perforated plate is entirely
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removed.” Further, *the risk of fracture in backing teeth is reduced to
a minimum . ... no measuring is required ; the tooth to be backed is
its own gange.”

I would not be without this splendid tool for anything ; and I have
bezn surprised to see so many workrooms without it.

The late Mr, Chas. Hunter disparages it in his Wanwal of the Denlal
Laboratory, when he writes as follows : “ Nevertheless, there is much
reason for doubting whether even the ahove excellently designed instru-
ment is to be preferred to that represented by the preceding illustration.”

I can honestly say that with the aid of Mr. Young’s perforators teeth
can be backed more accurately and speadily than in any other way.

The backs of plate teeth are sometimes mot as flat or level as we
conld wish ; there are nodules of porcelain about the pins, which are
produced by the use of moulds in which the pin-holes have hecome
worn, or by the use of smaller pins than will fill the holes in the
monlds.

In backing teeth, these nodules of porcelain prevent the gold backs
going down flat on the teeth, but with the help of a pair of pliers or a
light convex-faced copper hammer, bends and twists can be given to the
gold backs to make them fit. When a fit is obtained, which is readily
known by a total absence of play between the surfaces, the back of
the tooth is painted with some ground borax and water, the gold back
is laid on it, and the pins are bent down so as to hold the gold back
lightly in position.

I find that the pins can be easily bent down on the gold back in
any direction desired, with a push given by a sculptor or a flat graver,
if the tooth be held on the bench pin with the finger and thumb of
the left hand.

Some dentists do this work with pliers, while others bend the pins,
then cut off the excess length with cutting pliers, file them flat, and
bring them closer together with ordinary pliers.

It has been stated by one or two *authorities™ that borax should
never be used between a tooth and the backing ; all I can say is that
1 have seen it done without any mishap for forty years. The ecracking,
which the authorities wail about, is caunsed by careless soldering, and
also by cramping the porcelain so tightly in gold ecrowns, that the con-
traction of the crowns after soldering cracks the porcelain by bending
the gold back too closely to the tooth.
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When we remember how rarely a good workman cracks a tooth, if
it has been properly invested and heated ready for soldering, the non-
sense talked by these *authorities,” who surely are not workmen as
well as dentists, must be set down as extravagance.

The teeth having been ground and fitted to the model, or to the
month, as the case may be, are carefully tried in the mouth on the plate,
and brought into the desired position, not only with respect to the gum
on which or in which they are to rest, but also to the contignous teeth,
be they neighbours or antagonists. The certainty of fit is often much
aided by the use of a small wooden handle of sufficient bulk to be
comfortable to the hand, with a notch cut in the end of it to held the
cutting edge of a tooth. If the plate is held firmly in position with
the first and second fingers of the left hand, the several teeth can he
pressed into their places without disturbing others, by means of the little
handle held in the right hand.

I always cut away the gold in the incisor and canine region of a
plate intended for plate teeth, so that the teeth can be bedded in the
gum or steadied on a root.

In from twenty-four to forty-eight hours after the plate is finished
and worn by the patient, the gum overlaps the edges of the porcelain,
and the usual erack or black line is invisible. In many patients’ mounths
beautiful work can be done in this way, which is impossible when a
semi-circle of gold is left under each tooth “as a support.” I have
mounted thousands of teeth in this manner, and I never saw any break-
down for want of support on the plate.

To make such teeth comfortable in wear, I am always careful to give
them a rownded edge, so that under the most severe pressure the irrita-
tion of the gum, the results of which we so often observe when sharp
edges impinge upon this membrane, is never experienced.

The fit and arrangement of the teeth having been tested, the plate
with the teeth is removed from the mouth and “invested " in a mixture
of plaster and pumice, plaster and bath brick, or plaster and marble dust.
The main thing to remember is to avoid forming a bulky investment,
and to mix the plaster with water of the same temperature as that of
the mouth. If a cace so prepared is placed in an investment made with
very cold water, the teeth will be found to have moved,—a trifling
distance, no doubt, but enough in scme instances to worry a conscientious
dentist,~ owing to the loss of the close fit which he had taken so much
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pains to obtain. The investment is allowed to set, the wax holding the
teeth in position is picked away, or, better still, scalded away, borax is
around into a thin paste, and with its aid the solder and such small
scraps of gold as may be wanted to bridge over a crack are placed in
position with a camel-hair brosh or solder tweezers; the investment
is then placed on Fletcher's lighted plate-dryer (Fig. 59, page 111), and
slowly heated to redness, when a few puffs of the blow-pipe will com-
plete the soldering. The plate is then cooled, pickled, and polished at
the lathe.

Very beantiful and artistic work can be made for the front of the
maxilla with plate teeth, provided the teeth are correctly fitted to
position, and a very symmetrical contour is not adhered to. The piano-
key arrangement may look splendid on a plaster model, but it lacks
individuality and does not harmonize with the features of most patients.

It is not a bad plan to gather, from time to time, plaster casts
taken from mouths of good natural contour, as they often snggest little
life-like touches during the process of mounting.

Tube teeth are made with platinom tobes passing through the long
axis of the mineral body. They are used neither as much as they
deserve to be, nor ags they would be if only the manufacturers would
make their appearance a little more natural.

To do good tube work requires much practice and skill in selecting,
as well as in mounting the teeth. Some workmen never can do decent
tube work, others delight in it. As compared with mounting other teeth
on plates it must be regarded as laboriouns, although in result nothing can
be better than tube teeth in sunitable cases, 1 have, in my experience,
scen many cases worn from fifteen to thirty years without a misbap.

Absorption of the alveoli may make the use of tube dentures uncom-
fortable, a matter which we are so far unable to combat or remedy. If
a suitable case be chosen and the teeth selected, the latter are carefully
ground and fine-fitted to the places which they are intended to ovcupy
on the plate.

Grinding tube teeth may be divided into two stages—fitting and
fine-fitting. Fitting is usually understood to mean the alteration of a.
tooth till it takes its place on the plate or the model, but is still too
long for the bite. Fine-fitting is understood to mean the close adapta-
tion of the end of the tooth, by grinding it to fit on the plate, as if it
were cast npon ity in addition to reducing its length to suit the bite,
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The tube teeth can be mounted singly or in pairs, or all at one time.
Some dentists grind one tooth at a time, and fit and solder to the plate
the pin which is to receive it, and then proceed to the next, which is
similarly treated, and so on; others proceed in the same manner with
two teeth at a time ; while others first mount all the tezth, and then fit
and solder the pins to the plate.

Having made many experiments, and hzn-‘iﬂg‘ ground many tube teeth,
I am of opinion that it saves time first to fit all the teeth and attach them
to the plate with sticking wax. The arrangement is then compared with
the bite, and if the teeth show that fine-fitting will bring them within
a measurable distance of the bite, the plate and teeth are invested in
plaster ; and when the plaster has set, the position of the tubes is
marked by using a steel wire of suitable gange, which should smoothly
fit the tubes and have one end filed to a smooth centre point. The
pointed end of the wire is passed into the tubes and rotated between the
fingers and thumb when it touches the plate.

This form of “point™ on the gold plate shows the centre for each
pin. A steel wire with the point ground * three-square,” like a counter-
sink, is better than a round point, for the simple reason that when it is
rotated it cuts a pit in the plate. If this is carefully done with each
‘tooth where it rests on the plate, the plaster investment can be broken
up, and the holes drilled in the plate where they have been marked, to
take the ping on which to secure the teeth. I prefer, however, to use
a sharp drill,—and, with the aid of the bow, to drill each hole in the
direction to suit the tooth, without destroying the investment. In doing
this, care has to be taken to use a drill smaller than the tube, else it
may burst the tooth by jamming in the tube. With a suitable drill this

work can be carried out by using ordinary care. The holes for the pins

eing drilled, the pins have to be prepared from wire that will pass
smoothly through the tubes. The wire is cut into lengths to suit each
tooth, sufficient excess being loft to pass throuch the plate.

Some dentists practise and recommend that the pin should fightly fit
the hole in the plate. I prefer a loose fit, as the soldering is more certain
in its flow with such a fit. Others file the end of the pin three-square.
Pins treated in this way fit the hole, and the workman can see that the
golder has flowed through by holding the plate to the light. If the solder
does not pass through the plate all round the pin, the stability of the
pin cannot be depended upon. I have often seen pin and tooth “drop
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off,” when the soldering was more apparent than real-—that is, when the
pin was soldered on one side of but not through the plate.

Pins can be held in position with binding wire twisted from pin to pin,
or the plate and pins can be invested. When the pins are thns secured
in position, the parts to be soldered are boraxed, and the panels of solder
laid where they are to run. Investment has to be carefully done, and
it is often a practical convenience before placing the plate in position
to put some ground borax on it where the pins project, and to cover it
where it surrounds the ends of the pins with bits of tissue paper wetted
with borax. This will prevent the plaster of the investment getting into
the joint to hinder the solder flowing throngh. Investment-goldering of
pins is a very safe way of doing this work, as the invested plate and
pins can be heated to redness, when a few touches of the mounth blow-
pipe will complete the work.

Soldering pins get in the plate with binding wire is much more difficult,
except to a most expert workman, as while the plate is being heated, or
a pin soldered, some other portion of the plate, or another pin close by,
may be melted,—moreover, the iron binding wire may be sweated into
a pin, or it may be meltad, and thus allow a pin to fall out of place.
This kind of soldering needs the skill and patience of a workman with
a quiet and placid mind, and should be done when he iz not likely to
be disturbed by having his attention drawn to other matters. When the
pins are duly soldered, the plate is eooled, and the ends of the pins pro-
jecting through the plate are eut off with a special nippers made to cut
ping in confined situations. The remaining part of each projection is
then ent down level with the plate with a sculptor or a file, or with a
bur in the dental engine. The solder will have surrounded the pin on
the free side of the plate with a sort of bevelled collar, which helps to
cive the pin great stability. The plate is then tried on the plaster model,
and the teeth are tried on the pins. Any pin that has fallen out of
position is carefully moved into line by the aid of a pair of pliers, which
has a groove ent in each jaw to take the pin. Sometimes one or two
pins require adjustment, at other times none ; it all depends on the skill
and luck of the workman, .

Tooth after tooth is tried on the pins till the dentist is satisfied that
they are correctly placed in the position for each tooth. During this ad-
justment reference should be made to the bite. Many dentists cut down
the free ends of the pins at onee to the bite, as a guide for fine-fitting the
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teeth to tne plate.  As each tooth is ground it becomes shorter, and the pin
becomes visible in the tube, It is thus an indicator that the fine-fitting
must not be carried =o far as to leave the tooth too short.

Fine-ficting requires much patient skill, especially with the inecisor
teeth of the maxilla, which have very often to be fitted to ineclined planes.
If the neck of an artificial tooth is chippad or broken, it is a loss to the
dentist, as it has to be replaced by another, and it is sometimes very hard
indecd to obtain a new one that will match it.

With a symmetrical maxilla plate, the overlaps of the teeth are ground
into beautifully symmetrical curves by a skilful workman, so that the
pairs of teeth—centrals, incisors, and canines—represent similar curves
reversed to suit the right or left side of the arch. With an unsymmetrical
maxilla plate this cannot be done; each tooth has to be fine-ficted to the
place which it is intended to occupy on the plate. Fine-fitting requires
the use of small grinding wheels, nipples, and a steel counter-sink (which
should be dipped in spirits of turpentine or in vaseline from time to time),
with which to cut the bur of the platinum tube away, and also to adapt
the porcelain to fit the bevel of solder, where it tonches the plate. Tube
files have also to be uscd—slender files made to fit on the tubes in the
teeth—to take off the bur which the grinding often leaves in the plati-
num tube. These files have to be used with caution, else the platinum
tube will be cut away, and the leek of the work spoiled. Even by
thinning the tube too much the strength of the tooth will be reduced.

Fitting and fine-fitting are carried out by the use of vermilion and oil
made into a pasty paint. Too much oil makes a paint that will not cover
or stay on the part to which it is applied. On the other hand, too much
vermilion or rose pink makes a pasty mass which is troublesome to use,
owing to its thickness producing false marks. The paint should be
smoothly mixed, so that the oil dees not readily part from the vermilion.

By painting the plate about the pin, placing the tooth on the pin,
and grinding away the mark made at the point of contact, time after
time, the long tube tooth becomes *mounted,” having been correctly
fitted in a neat and workmanlike way.

Teeth as they touch each other sometimes “ bind,” and a little of the
contour at the point of contact may have to be ground away till a proper
fit is obtained. Sometimes, indeed, the reverse is the case : the teeth do
not touch, and the pins have to be adjusted to suit the want of contaet.

Afcer all the teeth have been ground to their places, and put on the



142 MECHANICAL PRACTICE IN DENTISTRY.

pins to see that the bite is correct, they are dismounted and cleared from
all trace of oil by washing with soap and warm water. Small pieces of
soft wood or cotton-wool on a needle file, are then used to clean the tubes
of all the paint or platinnm detritus left in them. The plate is carefully
pickled and sometimes polished or burnished.

As a rule, tube teeth are fitted to touch against each other on the plate,
when the dental arch has to be restored, the molars and bicuspids being
made to fit against each other laterally, to prevent food lodging between
them.

The next step is to cement the teeth in position. They are carefully
arranged in due order round the plate as it is laid on the work bench.
The pins are nicked or notched with a sharp file or a sculptor, to give
them a hold on the sulphur cement. The sulphur is laid ready in lump
and in powder, a spirit lamp is lighted, and an old smooth-jawed pliers is
selected to hold the plate, while the process of cementing is carried ont.
Sometimes a bit of tough paper or thin leather is nsed to hold the plate
between the jaws of the pliers, to avoid scratching or bruising the gold.
The teeth are placed half on the pins and cantionsly warmed ; powdered
sulphur is then pnt over the open tubes in the teeth and melted. The
teeth are now gently lowered down the pins towards the plate, the melted
sulphur following in the tubes. Powdered sulphur is also placed along
the necks of the teeth, so as to melt and flow on the plate. When a
sufficient quantity is melted, the plate, held in the pliers, is quickly
carried to the workman’s apron, which is gathered in the hand, and the
teeth are held in position on the plate till the sulphur sets.

Another method is as follows : when the teeth are ready to be fixed on,
the npper end of each tube should be slightly counter-sunk and all bur
removed. The free end of the pin should be slightly rounded towards
the centre and also made quite smooth, and when the pins have heen
roughened, the teeth should be put én sifu.

If sulphur in lump is nsed, it chould be broken into small pieces about
the size of canary seeds, and a piece should be placed on the end of each
tube as it rests on the pin. The plate should then be heated over a
spirit lamp, or by being placed on a het iron, the temperature of which
should be kept as equal as possible, but never allowed to rise too high to
deprive the melted sulphur of its fluidity. If this be done with the
ordinary skill which comes from a moderate amount of practice, and
the pins and plate have been cleared from grease, the sulphur will flow
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down between the tube and the pins and under the teeth. -When this
has taken place, another lot of the small pieces of sulphur should be
laid on the tops of the tubes, so that a fresh supply of sulphur may
fill up any part away from which it has flowed too much. The whole
should be cooled gradually, and during the cooling, slight egual pressure
should be applied with a cloth in the left hand. This pressure insures
the teeth being pressed home on the plate before the sulphur has set,
If the work be done with care and patience, there will be little or no
superfluous sulphur to clear away in the remaining finishing that may
have to be done. To ecarry it out without * burning” the sulphur or
cracking the teeth, needs a careful hand and a calm temperament.

Tube teeth are usnally *sulphured on,” but some dentists prefer to
cement them on the pins with floss silk and mastic varnish, This is
effected by winding some strands of floss silk round each pin, after it
has been carefully “nicked ™ down its length and also across the end.
The strand of silk is wound in such a way as to permit of the tooth
being on end, so that the last turn comes on the top nick and is held
between the top of the pin and the edge of the plate. With a wire or
slender rcd the adhesive mastic varnish is placed on the silk round the

pin, and to avoid bursting the tooth, it is gently brought to its position
~ without undue force.

“Sulphuring on™ and “silking on™ tube teeth are bits of workroom
procedure that look easier to do than they are in reality ; both require
care, and the workman has a lively anxiety about the teeth and the risk
of cracking them while doing such work.

When the teeth are cemented in position, the plate is cleaned and
polished, and made ready for the patient by giving the last touches to
the “ bite.”

With the very best corundum wheels tube work is certainly laborious,
but the use of carborundum wheels onght to make it popular again, as
they ent poreelain much more easily and rapidly than corundum ever did.
There is also this to be =aid, that it is not every mechanical assistant who
can do arfistic and sound fube work such as was to be seen in my youth ;
vuleanite has, I fear, spoiled all that.

Gum teeth are in design similar to plate teeth, with a gum added in
the form of a coloured surface above them. Plates are sometimes made
with one or two gum teeth, in cases where much absorption has taken
place, and where the patient’s gnms are shown in speaking or langhing.
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Gum teeth are * backed,” ground, fitted, and * waxed™ to the plate, in-
vested and soldered just as plate teeth are,

I have seen the entire arch in upper and lower edentulous cases made
with gum teeth, where the fitting of the contiguous surfaces called for no
mean =kill on the part of the workman, in order to secure close joints, and
at the same time to make a nice contour of the gum surface.

Gum blocks or “sections ™ have come into use very largely since the
employment of voleanite, and some dentists are very fond of using them.
Should they touch the labial portion of the gum, they are ground with a
wheel till the point of contact is fitted. - The joints have to be most
carefully made so as not to show a line of vuoleanite between them.
Peraonally, I do not admire gum blocks, as they are commonly used ; and
too often the coloured surfaces of the gum borders look dreadfully * made
out™ and artificial.

Patientz, however, are to be found who like the artificial besuties of
gum blocks ; they must, therefore, sometimes be used, and a dentist with
artistic powers can do very beautiful restorations with them when the
blocks and the contours have been matched with skill. They are mounted
by adding wax to attach them to a metal or wax plate, as in ordinary
vilcanite work.

Much care has to be exercised in packing the flask, for fear of crushing
the “section ™ by undue pressure in any direction, or of packing too tightly
and cansing the block to erack after it has been voleanized to the plate.
The investment is the same as in ordinary vuleanite work. Care must be
taken not to allow the gum blocks to come in contact with the metal of
the flask.

Vulcanite teeth resemble plate teeth in form, save that a portion of the
lingual surface is left projecting below or above the pins to suit them for
upper or lower dentures, as the case may be. They are of many forms and
are mounted in wax, to correspond to the articulation of the jaws. The
correctness of the central line ought to be confirmed before setting the
teeth in position, and marked on the models by a eaw cut or by a knife cut.

Plaster models for vuleanite work are sometimes cast out of position
and are pared anyhow, the bite being cast without regard to the faithful
exactness that ought to be shown in such work. Teeth mounted on
models preparved in this way are apt to look quite wrong when tried in
the month, and the cutting edges of both uppers and lowers may slope
to one side of the month instead of being kept level. To meet this
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difficulty Mr. Kirby, of Bedford, has used for many years a tool which 1
figure, and which he calls “the dentist’s square.”
As may be seen from

the illustration (Fig. 81), F1a. 81.

which is exactly half actual
gige, the “square™ is a
brass frame of diamond
form, with holes drilled in
it in such a way that a
thread can be so placed as
to  form Thorizontal and
perpendicular lines, which,
being carried from the
corners, intersect each other
in the middle of the frame.
It is plain that, if the
frame is held with the per-
pendicular line opposite to
the centre marked on the
maodel by the workman, it
will easily be seen what

direction the horizontal Me. Asmos KIRpY's DESTIST'S SQUARE
line takes which represents REAIE ).
the cutting edge of the
teeth. Should it go to one side, as it may easily do when all the work-
man’s attention is given to the plaster models, it can at onee be corrected
by reference to the square. In full sets, and in partial sets where the
front teeth are lost, the unse of this simple and accurate tool will be
found a great boon to the careful and painstaking workman.

I have to thank Mr. Kirby for his kindness in permitting me to bring
such an admirable invention before the profession, It is, I believe, now
figured for the first time, although Mr. Kirby has had it in use for a

greab many years. [ use it, and find that it is a reliable help to accurate
work.



CHAPTER XV.
THE VULCANIZER BENCH.

I HAVE, for many years, kept a bench set apart for vuleanizers (Fig. 82).
The sheet-iron jackets in which the chambers rest are firmly screwed to
the bench, which is placed at such a height from the floor that the
interiors of the boilers can be easily seen.

Many dentists keep their voleanizers loose on a bench, which causes
much trouble in screwing or unscrewing the covers, and also leads to
many a burn on the fingers or hands, owing to the difficulty of securing
a hot boiler with a cloth held in the hands while using a spanner.
The vuoleanizer which I use iz of simple construction, cast in gun-metal
and tested to bear a pressure of 250 lbs. to the square inch. The
principal feature in it is the tapered joint, formed by the mouth of the
boiler and the cover (Fig. 83). This joint is perfectly steam-tight,
above any pressure needed for vuleanization, without a washer, and I
have never known any leak in nine years’ use, except when some plaster
detritus  has, by carelessness, been permitted to lodge between the
“gronund ” surfaces of this steam-tight joint.

There is a screw-tap for blowing off steam external to the seat of
the safety valve. If it is necessary to open the vuleanizer when full of
steam, an india-rubber tube iz first pushed over the nozzle of this tap
before it is unscrewed. This india-rubber tube condunets the steam into
a gas pipe, three-eighths of an inch in diameter, which is attached to
the wall at the back of the bench. This steam waste-pipe slopes from
the bench level to the floor, where it communicates with the external
air, The fall in- the course of the pipe avoids any chance of free
water, from the steam condensed in the cold metal pipe, blocking the
pipe and staying the rapid escape of the steam. This pipe is well
worth the cost and trouble of fitting, as it prevents the nauseons smell
of the sulphuretted steam filling the workroom—and, indeed, too often
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the dwelling-house as well—and removes a constant cause of rust to the
iron or stesl tools which are left exposed to the air of the workroom.

The vuoleanizers are fitted with Fletcher’s burners, and, last but not
least, the unreliable thermometer has been discarded, and itz place taken
by Gartrell's * gas-regulating gauge.”

My friend Mr. Gartrell, of Penzance, the inventor of this admirable
contrivance, has most certainly earned the grateful thanks of our pro-
fession for the skilful way in which he has solved a very great problem.
Mr. Gartrell’s invalnable invention is one of thosze aids to hard-working

Figc. 32,
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and harassed folk which should be universally used, but I am sorry to
know that a great many workrooms are still without it. The first cost
seems to prove an insuperable objection to its use by the niggardly dentist,
who will bear with eguanimity the destruction of a vuleanite denture,
which oceurs when the misleading thermometer has not heen watched, or
when itsg tube is cracked, thus making its contents useless to the watcher,
who does not know it in time to prevent the work being spoiled. The
price of these gas-regulating gauges has been brought within the reach of
most of us, and they are well worth their cost if only for their convenience
and eertainty in action during vuleanization.

(58
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It is not necessary to speak of the details of their eonstruction, which
have been published in other pages, but their principle iz based on the law
that steam pressure and degrees of heat, as indicated by a thermometer,
bear an intimate relation to each other. These pressure gauges are at-
tached to the vuleanizer by a syphon of iron or copper tube, which is kept
filled with water.

As a supplement to Mr. Gartrell's gange, another antomatic instrument
18 added to the ontfit of the vuleanizer in the form of an alarm elock, for
entting off the gas supply
and  extingnishing  the
flame of the burner, when
the necessary time for

complete  vuleanization

e Lever with werdht  hag expired.  This alarm
s Sefity Valve

Lrd

Taberfains ) or antomatic cut-off ig

wsually arranged as an

Steam Escape independent instruoment.

There I8 no reason

why the Gartrell gange

should not have an alarm

* . clock attached to it, so
VULCARIZER :

USED BY THE that the clock face and

AUTHOR, the gange dige could be

seen by the workman at
the same moment.

‘Tdection of Yulcanizers

Ten years ago I placed
this little clockwork pro-
blem before a clockmaker :11'I|l'|ilit1l:i.11t!l.' of mine, who was to send e a
working model of a suitable design within a fortnight. He has recently
joined the majority without dealing with my little want. Mr. Gartrell
informs me that he will now supply us with such a useful help to exact
and {;t't‘li’_‘,'l‘]}' work., In the meantime a modification of a common alarm
clock continnes to do duty with all that regularity and precizsion which
we often find in make-shift appliances, which not nneommonly last for
ANy years.

[ have also in use an alarm clock with a gas cut-off, supplied h:!.’ a
dental manufacturing company, with the gas tap placed on the top of the
clock, which can be connected with india-rubber tubing with the gas
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supply on one side, and the gas burner under the boiler on the other.
This form of clock can be set to act for any time, from fifteen minutes
to twelve hours. A serew, in which a wire spring iz caught, works by
the aid of the alarm movement of the clock. When the spring comes
to the end of the screw thread, it flies off, and shuts the tap controlling
the gas supply. This clock is, however, made with a pendulum, which
is not a sensible thing in such an instrument, when we remember how
forgetful we sometimes are about trifles; a winding mainspring would
be far better. The construction of the instrument is flimsy and out of
proportion to the initial cost of the clock. The clock was disabled by a
fall or similar mishap some time ago, and I had the greatest difficulty to
et a clockmaker to mend it ; he said it was mere rubbish, not worth the
cost of mending.  Surely it will be worth while for some good clockmaker
to put a decent contrivance of the sort in our hands.

The flasks which I unse with this vuleanizer ave the invention of
Mr. A. J. Watts, and were first made and tried in my workroom. They
are made of cast gun-metal in two parts, and are strong and serviceable,
They are shown in Fig. 85, Chapter XVI. In form they do not resemble
any flask in the market, and have advantages not possessed by other
designs which are much better known to the profession. They are made
NOW Coln=

in two sizes, and so far as my experience of them has gone
siderably over a decade—they have served the intentions of the designer
in the most admirable way.

Most flasks designed for vuleanite work are unnecessarily made in three
parts, and the junction of the middle part is almost universally effected by
parallel action, which renders it impossible to negotiate any underent, as
either the plaster margin of the flask breaks, or the vuleanite placed in
the margin of the cace is folded down and held away from the surface
which it is intended to conform to.

Casting the wax model of the denture in the reverse way in the flask
does not alway get over the difficulty I mention ; moreover, there is a risk
of fracturing the plaster surface which holds the teeth in position, in
squeezing the flask after packing it.

In Mr. Watts’s flask the integrity of the plaster surfaces is safernarded
by the use of inclined planes, and an undercut ean be safely held in
position without fracturing the plaster edges during the closing together
of the parts of the flask when it is finally packed. These inclined planes
enable an undercut to be dealt with from more than one standpoint, and
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once the obstacle has been overcome, the slightest pressure brings the edges
of the flask and the plaster surfaces together, The illustrations show the
nature of thig design, and also how a wax model of a dentnre may be cast
as “on the model,” or reversed, as may suit the needs of the case,

Mr. Gartrell many years ago designed a voleanizer which enables the
dentist to close the flasks in the voleanizer, an illustration of which is
here shown (Fig. 84).  Mr. Gartrell informs me that 80 lbs. pressure is
a favourable temperature for gently and accurately closing the flasks.

The teeth are not misplaced by the pressure used, and the quality of the
vuleanite is tough and elastic.  If the washerless joint of the vuleanizer
which T use were combined with Mr. Gartrell’s plunger for closing the
flasks, a most convenient form of vuleanizer would be placed at our
disposal for this work.

M. GARTRELL'S VULCARIZEE.



GCHAETER XNVI.
VULCANITE WORK.

VULCANITE is a material in great demand in dentistry. Owing to the
facility with which rubber can be moulded, it enables men of inferior
mechanical skill to nse it in the construction of dentures who never could
do accurate work if metal alone were employed. The result has heen that
an unworthy kind of competition has been introduced into professional life
by the specious representations of men whose whole aim is to deceive
patients with a view to exacting fees ignobly earned.

One must not be led astray, however, by this apparent facility of
execution to discard the sound methods of the older and more laborious
modes of construetion. Every case ig not favourable for the employment
of vuleanite in the form of a denture, especially where plates of small size
are required and many teeth still remain in the mouth. The bulk of the
material and its greater fragility than metal, even under the most favour-
able cirenmstances, do not call for its employment when compared with the
greater strength and dimination in bulk which can be attained by the nse
of a gold plate.

The nze of vuleanite dentures in edentulous cases is eredited, by many
observers both in the United Kingdom and in the United States of
America, with being the chief cause of the progressive alveolar absorption
to be observed in many mouths, owing, it is held, to the non-conducting
propecties of the vulcanite. The lack of response of vulcanite to the
action of hot and cold foods in the mouth is not unfrequently a cause of
complaint on the part of paticn‘s who have first worn metal plates and
have afterwards, cither owing to further dental losses or a desire to be
economical, worn vulcanite plates,

Dr. L. P. Haskell, of Chicago, has many times during the past twenty
years drawn special attention to this point, and also to the cases of sore
mouths which are sometimes caused by the use of vulcanite that has not
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been properly indurated, owing to the employment by the dentisi of too
high a temperature for vuleanizing in order to save time.

My own memory of the well-marked alveoslar ridges nearly always to be
eeen on casts of edentulons mouths when metal plates were the only kind
in general use serves to support Dr. Haskell’s contention that metal plates
are necessary if the gums are to be kept in the most healthy condition, and
the duration of the alveolar ridges is to be prolonged. Unfortunately, the
plaster models that would have refreshed my memory of the past on this
point have been thrown away during alterations in my house. My opinion
therefore cannot have that weight which it would have were 1 able to show
from living patients, the duration of whose artificial dentures would be
known, examples of edentulons months, in which () metal plates had been
worn, and (&) vuleanite plates had been worn, with the original condition
of the alveolar ridges in each ecase, and their prezent condition.

Vuleanite iz, however, of very great advantage in cases where teeth
have been long lost, and where abzorption of the alveoli has made changes
that need much restoration in bulk in order to support the mineral teeth
when the bite is opened to normal conditions. To reinforce the diminished
powers of mastication and the funection of speech, and to restore the
natural expression of the patient’s face by carrying the mineral teeth in
suitable positions, are all purposes which vuleanite will admirably fulfil.
Vulcanite, therefore, can be used either solely as a base plate in the con-
gtruction of dentures, or in combination with metal plates made of gold,
dental alloy, or alamininm. In combination with gold, vuleanite is most
useful in cases where, although absorption of the alvesli has taken place
to some extent, some teeth remain firm and in good condition, and
consequently strength with little bulk is needed in the plate.

Dentures intended for the mandible, where inecisor teeth and the canines
and sometimes a bicuspid or two remain, can be best made by means of
partly from the

a combination of vuleanite and metal. In this region
movements of the tongue, partly from the narrow space available on which
to rest the denture—strength, combined with absence of bulk, is a necessity,
if we are to give the patient comfort in mastication and articulate speech.

Vuleanite hag, however, one great drawback—its colour ; for the very
greatest advances that have been made in its preparation do not as vet
include suecess in colour.

The * unrivalled * gum colours of the manufacturers are very far from
the natural tone of the gum, and we are too often compelled to unse a
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material that dees not satisfy the dentist who has a cultivated eye and is a
good judge of colour.

The results of some efforts to produce a more artistic result have been
placed in our hands in the form of “Gears’ shaded pink rubber™ and
“ Walker's granular gum rubber.” These rubbers are unfortunately liable
to disintegration in wear, but if this defect could be overcome, they would
add to our resources in many instances, for they are, I must say, an
improvement, so far as shading is concerned, on the ‘very best pink rubber
which I have seen, whether solarized or not.

It has long been a cause of wonder to me that the manufacturers do not
make a paler coafiny rubber for such work, as the dense and * heavy ™
colouring of the very best pink rubber is a long way removed from the
natural colour of the gum, even if we leave out of question the shading or
mottling of this surface, as we see it in the living mouth, which iz a goed
example of  broken tone.” That the gualify of the vulcanite now made is
most excellent, no one can deny ; it shows much care on the part of the
manufacturers, and a desire to keep ahead with all improvements in
this material.

Vulcanite dentures are modelled on a plaster or east-tin model of the
mouth,—and the model of the intended denture, which is also known as the
‘base-plate, is commonly made of beeswax, or beeswax reinforced with
resin ; or, as affording more rigid supports, hard paraffin, * Hard-bake,”
“Crowen Composifion,” sheet-tin, or fusible metal is need for the base plate
by many dentists. If beeswax alone is used, it cannot be left in the mouth
for any length of time with advantage, as the natural warmth of the mouth,
and the undermining action of the saliva, which penetrates between the
mineral teeth and the wax plate and causes the teeth to drop off, gives the
practitioner much anxiety as well as additional labour. Wax toughened
with resin has as little stability of form as the beeswax alone, when used for
prolonged trial in the mouth. It is therefore wiser to use some rigid form
of plate like fusible metal or * Crown Composition,” as a trial plate, if
accurate work is to be constructed worthy of a gkilful and intelligent
dentist. From experiments which I have made, I think “Crown Com-
position ™ is as stable under conditions of *trying-in " as * Hard-bake,’
and it is much nicer looking and more easy to manipulate.  Very nice thin
plates can be made by its aid, especially for the mandible, in cases where
much absorption has taken place, and where it is necessary to provide for
the movement of the floor of the mouth in speaking and in swallowing.
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“ Hard-bake ™ is made by melting two parts of shellac by weight to one
part of *Stent ™ in a sancepan, and stirring them together till the mass is
sufficiently blended. The melted mass is poured on a stone slab to eool,
and it can be rolled to a suitable thickness for making plates as soon as
it has toughened.

As a preliminary to making the trial plate, the sheet of © Hard-bake ™
or of *Crown Composition” is cut to a suitable size for the case from a
pattern. The piece cut to the pattern is warmed over a Bunsen burner or
spirit flame, or dipped in hot water, to make it plastic ; the plate is pressed
on the plaster model, and the surplus matesial is cut away with scissors
or a sharp knife. The plate is as accurately moulded as possible ; this
procedure can be aided by holding it while on the mounld over a flame,
taking care not to burn it. By firmly pressing the plate material from
time to time where it needs close adaptation, and then cooling it to test
the fit on the model, a well-fitting plate can be made.

Trial plates, made with * Hard-bake™ or impre:sion composition, have
often to be stiffened with iron wire of about the same diameter as pin wire,
The wire is bent with pliers to rest tolerably accurately upon the ridge of
the trial plate, passed round the backs of any incisor or molar teeth that
may be left standing, and brought across the curved part of the plate where
it crosses the palate. The wire is heated in a flame, placed in the intended
position, and embedded in the “ Hard-bake." If rolled sheet tin is pre-
ferred, as in cage: where the dentist may wigh to reduplicate the rugs, it
is necessary to make dies and counter-dies from the plaster model. As in
the case of gold plates, the tin has to be struck on the metal die to make it
fit.  The plate, of whatever material it is made, iz tried in the mouth, and
if the fit is found to be correct, the “bite™ is taken by building on the
alveolar ridge a sufficient quantity of wax to form a wall of the necessary
depth to meet the teeth of the other jaw ; the wax wall varies in width
from three-eighths to five-eighths of an inch, according to the nature of the
case and the way in which the teeth may meet it. It is desirable to leave
the wax rather higher than close articulation will admit of, as it is necessary
to have on the free surface sharp impressions of the crowns of the teeth
of the upper or lower jaw, as the cacse may be.

It iz a waste of time to build up a wax bite by pressing softened pieces
of wax together one over another on the trial plate. If the wax block is
not made homogeneons and solid, it is apt to separate in layers when the
saliva in the mouth flows over it, and thus cause loss of valuable time.
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The best way is to mould suitable bars of wax in hot water, and press them
in the desired position on the plaster model. These wax blocks can be
trimmed to shape with a warm knife, and thoroughly attached to the plate
by warming the surfaces intended to be united.

In the case of metal trial plates, the surface intended to receive the
wax 18 warmed and rubbed over with a ball of wax, which leaves a film
on the surface. The wax blocks and the metal plate can then be united
by heating the metal plate and placing the wax in position. If * Hard-
bake ™ or “Crown Composition™ is used as the trial plate or bite, it will
be necessary to carry out these details while the trial plate is held on the
model, else the heat of the melted wax will be apt to warp the plate.

When the bite is correctly taken, it is necessary to pare away the
laminge of wax, which tend to prevent the wax fitting on the model, after
which the bite is chilled in eold water before easting it in plaster of Paris.

Bites taken with solid wax trial plates almost invariably go out of
shape from the pressure of the upper or ywer jaw, If they are bronght
into correct position on the plaster model, and set in due relation with the
upper or lower model, it is quite usnal to find that the bite is not correct
if a denture is set up to snit these conditions.

It is, I fear, not an uncommon experience to work to a false bite.
Such a mishap can only be avoided, in my opinion, by the use of rigid
trial plates, as well as by particnlar care to ensure that the bite is corvect
before the patient leave: the chair.

The bite having been opened and pared to a convenient form, the
teeth selected for the cage are mounted in position on the trial plate with
the aid of some melted wax. The teeth may have to bhe ground or fitted
by removing some of their exceszive length, and their position with respect
to the bite examined from time to time, care being taken to keep to
the “centre ™ as well as to the line of the cutting edge which was marked
by the practitioner when the bite was in the patient’s mouth,

During this process of moedelling, it is better to work by degrees than
by plastering on thick masses of wax., Time is lost, and the effect of the
case 18 spoiled by any elumsiness in modelling the labial or buceal surfaces.
If a denture is carefully and neatly modelled, a much better idea of its
future appearance can be gained by the patient, as well as by the
practitioner. A few quick deft puffs from the blow-pipe at the soldering
lamp will leave the surfaces beautifully smooth without heating the teeth
sufficiently to misplace them.
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From a long experience I am of opinion that more pains should be
taken in the modelling of the rims or edges of dentures than we usnally see
in practice. If the true line of contact is marked on the plaster mcdel
with a lead peneil by the practitioner, with the patient at hand to refer to,
much trouble will be saved. The edges can be rounded and left an eighth
of an inch thick, or even more in certain positions ; by this means a gocd
finish is given to the denture, which, when used in the patient’s mouth, is
not likely to hart.  On the model I dare say a  feather edge ™ looks nicer
to the mechanic than a roundel edge, but as the practitioner has always to
file the former away owing to the discomfort which it causes by its sharp-
ness, it is wizer to make the rim as nearly as possible at first of such a form
that it can be worn by the patient. The wax model of the denture having
been found to answer correctly to the needs of the patient, and any
corrections made that may be necessary in articulation or appearance, it
iz now ready for moulding or flasking.

It should be carefully varnished on all the swifaces, except those of the
teeth, with thin shellac or other snitable varnish, It may be necessary to
varnish the wax and fusible metal or wax base plate a couple of times.
The nse of varnish in this way places at the rervice of the dentist a nice
smooth mould, and when the vuleanite is taken out of the flask after
removal from the boiler and cooled, it will not be found covered with the
numerous little nodules of wuleanite which so many of us accept as a
matter of course. Rilicate of soda painted over the plaster surfaces of the
mould—not on the teeth, however—also enables the dentist to secure a
hard and smooth mould in the flask in which to pack the rubber.

Vuleanite flasks may be roughly divided into three classes: flasks
made in two parts ; flasks made in three parts ; and flasks made in four
parts, In two-part and three-part flasks the method of investment is
rdentical, and two mixings of plaster of Paris are employed. In four-part
flasks three mixings are needed, as in this form the teeth remain in the
middle section of plaster. The model is held in the lower part, and tle
third section of plaster forms a plug which reduplicates the contour of the
palate. Four-part flasks are not in constant use, owing to the risk of
raising the bite should the flask fail to close accurately after the mould is
packed with rubber. They are chiefly used where there is a difficulty of
packing the unvuleanized rubber under the necks of the mineral teeth,
and where there is a dificulty in placing the rubber in the curved space
represented by the labial or buccal contours of the jaw.
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In sach cases many dentists prefer to paint these portions of the case
before investment in the flask, with rubber dissolved in chloroform,
and by slightly warming the cast fixing the necessary pieces of rubber
in position. This is effected by cutting away the wax with a knife, and
replacing it with rubber packed on the plaster model, after coating the
latter with the adhesive solution which I have mentioned.

I have for nearly a decade used

two-part flasks made of gun-metal (Fig. Fia. 85.
85), already referred to in the preceding
chapter as Mr. A. J. Watts’s flask, which
is designed to allow the workman to
mancenvre the parts of the flask together,
the parallel closure of the ordinary flasks
being avoided.

It is also 80 constructed as to permit
of a wax denture bheing invested with
the teeth covered with plaster, and only
the palate exposed, while the model of

the denture remaing in the lower portion
- of the flask, and the plaster of Paris

cast in the upper portion produces the
lingual contour of the palate. A wax
denture can also be invested in it =o

that when the upper portion of the
flask with the plaster mould in it is
lifted off, the palatal sorface of the
inside of the denture is seen.

The illustrations (Fig. 86), T think,
will clearly explain how wax dentures

BACK

? : Mr A J. Warrs's FLaBE FoR
may be invested to snit the case, or the VuLcasite WoRk.

individual predilections of the workroom.

The closure of the flask is influenced by a number of inclined planes,
s0 that with ordinary care undercuts can be safely mastered which are
imposgible to overcome where vuleanite flasks are made to close by parallel
action alone.

The great value of this flask is its strength, its ease of adaptation to
unusual surfaces in closing after the monld in it has been * packed,” and
its simplicity of form. After ten yvears' nse I have not had occasion to
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wish to vary its form, as it has done with the greatest efficiency all the
work I have wanted it for, and it has also met all the demands which the
most exacting workman could require. Moreover the plaster marging do
not fracture, az in flasks which are made to close by parallel action. In
this flaisk I do not use a *firing ™ model, but invest the wax denture as
it comes from the month.

The fusible metal plate used as a rigid support gives a sharp and
accurate cast of the plaster model, so that if the case is invested, and the

Mr. A. J. Warrs's FrLasg INvESTED.

plaster is left to set all night, no one would know from its appearance, as it
iz removed from the flask after vulcanization, that the case had not been
vuleanized on a “ firing model.”  When the wax denture is invested, the
flask with its contents is placed under a screw press till the plaster is set.
The flasgk is then warmed and opened, and the wax and fusible metal are
scalded out of the plaster mould, either with a kettle of boiling water or
with the fine, steady stream of boiling water which is delivered by
Fletcher’s Instantaneous Water Heater (Fig, 87).  During the process the



VULCANITE WORK. 159

plaster mould can be most conveniently held in a wire frame such as is
shown in Fig. 88, The mould containing the teeth is packed with the
selected rubber, cut into small pieces of half an inch long by a sixteenth
wide for packing under tecth and in other difficult places ; larger pieces are
packed in the more exposed surfaces, where freedom of access makes it easy
to consolidate them in the mould. The flagk is warmed from time to time
till the monlded surfaces are all duly packed ; careful reference is also
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Frercaer's InstanTankous WaTer HEATER.

made from time to time to the model of the case, so that the vuleanite will
not prove in excess in any portion.

By placing some of the thin cloth in which the rubber is packed over
the surface of the mould, and by gently warming and closing the flask, the
packed surface exposed to the eye should reproduce the characteristies of
the mould.

The copper water-oven (page G6), designed by Fletcher, Russell and
(o, of Warrington, is most useful for heating the mbber when cut into
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pieces for packing ; the flask can also be warmed in its interior without
any risk of expelling the mould, such as there is by putting the flask
on a fire or other quick heater and generating steam from the water in
the plaster.

The instruments usged in packing are tweezers and a tool called “a
packer,” which is sometimes made from one blade of a broken dressing

foreeps. A broken scaler or

Fic. &8, excavator will also prove use-

ful if the point is rounded and

blunted, and half an inch of

the end is bent to an angle of
120 degrees.

It is well to pack softened
rubber in a difficult position
by always packing in one
s direction, till the rubber shows

THE PrasteEr MouLD WHILE Scarpive Our in another accessible part. If
THE WaXx axp FusipLe METAL.

this be overlooked, a space
‘may be left in the rubber,
which will disfignre the case, and compel the workman to do the work
over again.

Plenty of time should be given to the operation of packing a case, as
sedulous attention will avoid the need of a second resort to the process of
vulcanizing.

When the case is completely and accurately packed, channels may
be ent in the plaster leading from the vuleanite to the flask. These
channels form “gates™ or overflow openings for the rubber, which may
be found a little in excess of what is actvally needed when the case
is vulcanized. The final closure of the flask is now made, this being
done by placing it in the clamp, which is serewed up sufficiently to
hold the parts together. The flask with the clamp is then placed in
the vulcanizer.

Tube teeth can be mounted in vuleanite in the following manner :—
Suitable tube teeth are selected and fitted ronghly to the trial plate on
the model, with due regard to the bite ; the tubes are then carefully
cleaned and packed with rubber, after which the teeth can be mounted in
wax on the trial plate. By proceeding thus, the workman has no anxiety
about packing the tubes with rubber after the case has been invested in



VULCANITE WORK. 161

plaster in the vuleanite flask. Fig. 89 shows a denture of this con-
struction.

When patients go to India or the Colonies, very strong masticating
surfaces can be thus provided in the bicuspid and molar regions. Indeod,
I can say I have never seen a tube bicuspid or molar fractured when nsed
in this way. It relieves the practitioner of much anxiety concerning the
unstable nature of platinnm ping, thongh the teeth are somewhat more
costly than pin teeth.

Vulcanite can be combined with a gold plate in cases where there is
a comparatively open bite, and very strong and artistic work can be done
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VuLcaxITE DENTURE MoUNTED wiTH AsH's Tuee TEETH.

with these materials. For such a combined ecase teeth selected for the
incisor region may be what are known as plate teeth, or those especially
made for vuleanite. They are mounted with the aid of wax on the gold
plate in the -positions which they are intended.to occupy, after grinding
away portions of the teeth should they tounch on the plate.

In the bicuspid and molar regions teeth should be selected which have
some resemblance to the natural organs, as it is only in very close bites
indeed that a row of short canines should be used to represent the natural
teeth.

The case is carefully modelled to the bite and tried in the mouth of
the patient, when any changes that may bz necessary can be made, and

M



162 MECHANICAL PRACTICE IN DENTISTRY.

the case vulcanized in the usual way. The attachment of the rubber to
the plate is an important detail, which should be carefully designed.
Dome-headed gold pins are soldered at different places on or just inside
the alveolar ridge, with such judgment that they will not be visible after
the case is finished and adjusted, and at the same time will give the dentist
every latitude in finding suitable positions for the teeth. Strips of gold

Fic. 90,
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bent in the form of cleats are also useful,
if they are placed in positions likely to
add to the strength of the cagse. Longer
strips of gold, bent in a serpentine way,
may be fitted by bending the erinkled
strip of gold to fit the plate, and tacking
the bends with solder where they touch
the plate.

Wire drawn down to the thickness
of spiral spring wire, and coiled on wire
for an inch, then pulled out again and
soldered to the plate, is also a neat, strong
way ‘of "attaching vuleanite to a plate,
which I have used many times. Care
has to be taken to bring the wire so as
to hold the vuleanite on the plate, and
yet not to obstruet access to the platinum
ping when the case is packed. Care has
also to be taken that the position of the
wire does not interfere with the setting
of the teeth or their pins.

During the past eighteen months I
have frequently made use of an invalu-
able tool, known as “Dr. Peck’s Loop
Punch " (Fig. 90), made by the 8. 8.
White Dental Manufacturing Co., and

Me:zsrs. Justi & Son, of Philadelphia, U.8S.A. This punch was invented
to evade the difficulty of soldering aluminium. With its aid, loops can
be made in metal plates as shown in Fig. 91, and the advantage is
gained of actually stiffening a light gold plate, if the positions of the
loops are chosen with judgment and the plate is held very loosely and
delicately in the hand while punching. I have not had the fit of a plate
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injured or sprung by it, and the tool is made so a8 to be useful in a
large proportion of plates, whether deep or shallow. These loops form
a most admirable and satisfactory means of attachment, with less trouble
and risk than is inewrred in soldering pieces of gold to the plate.

The appearance of oblong spots of vuleanite on the palatal surface of
the plate looks strange at first, but it does not interfere with the security
of the wvulcanite or the construction of the case. The illustration
(Fig. 93) shows a swivel mounted on a strip of gold plate, and used in a
case where the natural bicuspids remain in the mandible and spiral springs
have to be worn. With the loop punch gold erowns can also be made to
give strong masticating surfaces in close bites (Fig. 94).

I was shown in America in 1895, by an enthusiastic advecate of
aluminium plates, a case which he had made and worn himself continually
for two years. It did not show
any signs of oxidation, erosion . Fia. 91.
or destruction in any way to
my eye, and the metal surfaces
retained a beantiful polish, al-
thongh my kind informant said
he did not take particular eare
to polish the plate. He also in-
formed me that his health had T e e e
not suffered in any way from the Dr. Peck's Loor Puxc.
action of the fluids of the mouth
on the alumininm, which was strange if it Je true that poizonous action
dces take place on the snrface of the modern preparations of this metal.
So far as cleanliness of surface was concerned, it showed a favourable
contrast to many gold cases, which we cee deeply bronzed with a coating
of saliva that could easily be removed.

Alominium makes a good stiff plate, and its lightness enables the
dentist to use a plate of substantial thickness without any discomfort
to the patient in the form of weight. It is worked on a die as easily
as zold or other sheet metal; it requires some care to anneal; a
temperature that will brown a chip of pine wood, such as the wood
of a household match, when held on the plate, will make it suffi-
ciently soft for further striking in the die. Some workmen cover the
alominium plate with oil and hold it over a flame till the oil lights,
but the resnlt, I was told, is not so ceriain as by touching different

M 2
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parts of the plate when heated with bits of pine and singeing them by
contact,

In the construction of a full set with spiral springs which I made for
a patient during the past summer, I vged alumininm plates and attached

Fic. 82,

PAaLATISE SURFACE oF Fic. 91.

the teeth to them with vuleanite. The patient is a very gouty subject,
with thin gums and wasted processes, and she expresses herself grateful
for the absence of weight and of that sense of heat which are so commonly
associated with full dentures mounted on vuleanite. She informs me that

Fic. 93.

Suows Use oF Loor PosciE FoR ATTACHING GoLD PLATES,
designed to carry swivels, in cases where the lower bicuspids remain in the mandible
and spiral springe have to be worn,
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ab times she notices a “taste,” but is unable to say positively that it is
caused by the alumininm platez, as she sometimes also experiences the same
“ taste ” when she wears a duplicate set which is mounted on gold plates.

The response of aluminium plates to heat and cold is excellent, but
they part with heat more slowly than gold
plates. It is, therefore, necessary for patients
who wear dentures mounted on alumininm,
to be careful that soup and other hot foods of
which they partake are not of such a tem-

PR Mgerarn CrOowN LOOPED WITH
perature as to cause the aluminiom to become Din. Peck's Poxow.

unpleasantly heated.
A combination of aluminium plate and vuleanite attachments would
Care

be treated in the finishing processes much as a gold plate wonld be
being taken all through the packing to retain the plate in its correct
place on the cast, without letting any particles of plaster Lift it from its
bed, or any scraps of plaster drop into the spacez between the teeth
and the plate,

There are many kinds or shades of rubber prepared for our use by the
mannfacturers, and the desirable qualities of tonghness, elasticity, ease of
packing, and certainty of vulcanization are carried to a high pitch of
perfection,

There is, I fear, a little uncertainty in some of the directions for pro-
ducing the best results with the vulcanizer. The thermometer is invariably
mentioned, which, as most intelligent dentists know, is an unreliable
instrument, for registering the temperature of a vulcanizer, unless it is most
carefully and assiduously watched and is excellent in quality.

Mr. J. H. Gartrell’s Gas Regulating Gange (Fig. 93) gives an accurate
reading ; and excellent results will be obtainel by treating the flasks when
packed with rubber as follows: Heat the vuleanizer and pour into it
sufficient hot water to form steam, then put in the flasks and secure the
lid. Raise the pressure to 80 Ibz. in from fifteen to twenty minutes, and
carefully close the flasks if the vuleanizer in use is provided with a press
for the purpose.

The pressure should be maintained at 80 Ibs. for thirty minutes, then
raised to 100 Ibs., and kept at this pressure for another forty-five minutes.
The steam is then allowed to escape, the vuleanizer is opened, and the flasks
are cooled.  Excellent tough vuleanite will be found when the cases are
removed from the flasks,
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When thick, bulky cases are to be vulcanized, not less than half an
hour should be allowed for raising the pressure to 80 lbs. from the time of
closing the lid. The more slowly the pressure is raised, the better are the
results obtained, as when it is raised in a hurry the valeanite will be found
“burnt " or * porous.”

Mr. Gartrell's Gaunges have been in constunt use for more than seven-
teen years all over the world. They have been severely tested over and
over again, and compared with the very best thermometers under every
possible condition of work. In no case has a vulcanizer exploded which
has been ficted witn a gauge.

Fic. 95.

Mr. GarTRELL's Gas REGULATING (GAUGE.

A recent explosion, in which a voleanizer was furnished with a ther-
mometer, which wrecked a workroom, fortunately without injuring anyone,
shows how unsafe the best thermometer may prove if it is unwatched and
forgotten for even a very short time after the temperature has reached a
given heizght. I am of opinion that the thermometer ought to be discardel
as an instrument for registering the temperature of a boiler. 1 look upen
it as a death-trap, owing to its want of gas-regulating power, and frem
having experienced the terror which a neglected thermometer inspires.  On
one occasion I had to crawl across the workroom floor to turn off the gas
when the temperature of a cast-iron vuleanizer had been left unwatched on
a windy day, and the wind pressure on the gas company’s gasometers had
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rapidly run up the temperature to a dangerons point. Th: tap controlling
the gas supply had an arm soldered to it which moved over a graduated
quadrant, and the arm had been sef at the usual place. After this
experience, the gas was led to the burner under the valeanizer throneh a
pipe of small calibre, and this contrivance worked well until Mr. Gartrell's
splendid invention reluced such risks to a minimum.

In the latest form of gange Mr. Gartrell has introduced a copper dise
safety valve (Fig. 96), which will work accurately, as it is not affected by
the heat of the vuleanizer. It is placed between the pressure gauge and
the syphon, and is not influenced by heat, as it wounld be if it were attache:
to the valeanizer. With the ordinary safety valves or fusible metal plugs,
a little grease or dirt may retard or pastpone their action indefinitely. This
gange, when used in an intellizgent way, is one of the greatest boons which
a dentist can have in use on his vuleanizer, as it is impossible to burn a
denture, a mishap which not infrejuently
takes place with the thermometer. Fic. 96.

It is well, when getting up steam to
the vuleanizing point, to let some of the
vapour escape, and thus carry off the air
which is imprisoned when the lid is

closed, and which is driven to the upper

part of the vuleanizer under the lid. As _
air is a bad conductor of heat, this body Me. GARTRELL'S
of air snrrounding the thermometer tube Correr Disc Sarety VaLve
may account for the divergence of regis-
tration between the thermometer and Mr. Gartrell’s gange. In many
books, and in nearly all directions for use, freshly mixed plaster of Paris
is recommended to be placel in the boiler for the purpose of supplying
moisture for generating steam. There is no advantage to be gained by
this procedure, for it adds to the consumption of plaster. A measure of
boiling water, the amount of which can be determined by a few practical
tests, will supply all the steam nezded by a trustworthy vuleanizer,
There is an almost endless number of patterns of vulcanizers, and if I
do not deseribe them at length, it is not becan=e 1 do not appreciate their
merits, but becanse I am satisfied with the simple form which is in use in
my own workroom, a section of which is shown on page 148.
Vuleanite is much improved in quality by being “cooked” in contact
with tin, either in the form of sheet pressed on the swiface of the maodel
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by the help of the hydraulic or steam swager, or by the use of a tin model
cast in the sand like a metal die.  When this latter kind of metal model is
made for use in the vuleanizer, as soon as the tin shows signs of cooling at
the margins of the cast, the fluid metal of the casting is deftly thrown out,
and leaves a metal shell on which to mould the rubber. This metal shell
is filled with plaster and set in the lower part of the flask in the way in
common use, and the wax model of the denture can be carefully fitted on

Fia. 97.

7
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Mi. Gruxpy's No, 1 HyDpRAULIC SWAGER.

it and invested with the help of the upper part of the flask. The thinner
this cast can be made, the better for readily enabling the dentist with a few
judicions saw cuts and a pair of pliers to remove the metal from the ingide
of the denture when it has been removed in the flask from the wuleanizer,
cooled and opened. :

Black and whalebone rubber treated in this way, or vuleanized in a
mould, or on a medel coated with thin sheet tin, is rendered wonderfully
tough as compared with an egual bulk of vuleanite treated on a plaster
mould or in a plaster mould. The details of the palate come ont wonder-
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fully sharply defined, and if the cast is carefully finished, the valeanite has
a beautifully polished surface where it rested in eontact with the tin.

I have had an opportunity of testing the * hydranlic swager™ (Fig.
97) designed by Mr. Grundy, of Batley, and to those who do not make
usze of fusible metal plates, I would say that it will be found of use for
making trial plates with which to test the accuracy of the model.

Fig, 98,

Mu. Gruxpy's No. 2 HYDraULIC Swaskk—aA SIMPLER Forua THaw Fra, 97.

By uniting two or more plates together with wax, the metal plates made
in this way can be used for taking bites, The apparatus is strongly and
carefully made, with a pump and valve by which to produce the pressure
by the aid of water on the rubber dise, which squeezes the sheet tin over
the surface of a mould or into an impression taken from the mouth.
To one practised in its manipulations the details to be obzerved offer no
difficulty.
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Since this type of hydraulic swager was brought prominently before
the profession, Mr. Grundy has designed a simpler form (Fig. 98), which
I have not used, but which, costing less than Fig. 97, does similar work

with less trouble, and cannot
Fic. 99. easily be misunderstood by
the ordinary dental assistant.

Mr. Humby, of London,
has shown to the profession,
from time to time, a * steam
swager” (Fig. 99), which he
designed a great many years
azo. By means of a sheet
of tin-like metal, commonly
known as meter metal, held
between the upper and lower
part of a vessel, shaped some-
what like a bomb, a marble

can be encapsuled with the
Mr. W. R. Humpy's STEAM SWAGER. metal, =0 p:m'n:;rfnl ig  the
pressure of the steam when
exerted on the dize of metal, which yields and stretches but does not
tear. Models preparel and invested in the upper part of the swager
can have this metal forced on to their surface with perfect fidelity, so
that two or more thicknesses may be used for trial plates on which to
mount mineral teeth,

Mr. Charles H. Morley, of Derby, has for a number of vears practised
a method of strengthening vuleanite plates, the following deseription of
which may prove of some interest to my readers .—

The plaster model of the mouth is made from an impression in the
usual way, and from it a zine die is cast in sand, and a counter-die of lead
is made. A tin plate, of No. 8 or No. 10 Ash’s gauge, is struck on the
zine die, of a size intended to represent the finished plate. This plate is
tried in the mouth, and, if found to be a correct fit, is used to take the bite
by means of wax blocks attached to it. The plaster bite or articulation is
then made, and with its aid snitable pin or vuleanite teeth are mounted
in the ordinary way on the tin plate, which, with the teeth in position, is
tried in the mouth of the patient, to make quite certain that the bite and
the position of the teeth are correct. The plate is now placed on the
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model, and plaster casts are made of the fronts of the tecth, in the form
of sections or blocks, as in continuous-gum work, which articnlate with the
outgide bhorder of the model in grooves or pits cut in it for thiz purpose.
The tecth are detached after the plaster blocks have thoroughly set, when
the relative positions of the teeth and the model can be secn.

A copper plate, No. 3 Ash’s gauge, is struck on the metal die, and on
this a perforated gold or dental alloy plate of No. 6 or No. 7 gauge is
struck. Ovwer the perforated plate a tin plate of No. 8 or No. 10 gange is
struck. The perforated plate and the tin plate must be made smaller than
the copper plate and of snch a size that they will clear the pins of the
teeth and lift out of the vulcanite flask afterwards. The perforated plate
shonld extend from first molar to first molar on each side of the arch, and
care should be taken to make it end between the pins of the first or second
molars, not oppagite to the approximal surfaces of the mineral teeth,

On the perforated plate, a strip of plain gold or dental alloy plate is
soldered af right angles (Fig. 100), so that it will come under, or a little
within, the pins of the teeth. At this stage the palatal surface of the
plaster model is covered with the
copper plate. The perforated plate Fia. 100.
is placed on the copper plate and
covered with the tin plate. Wax
may be used to join the surfaces of
the plates together. The mineral
teeth are now attached to the plates
with wax in their correct positions
by the aid of the plaster contour
blocks already mentioned.

The platez with the teeth are
finished for placing in the vuleanite
flask jus® as if a gold plate with
rubber attachment was in process

of construction. The triple plate Vorcanite UpPkR DENTURE,
WITH PART CUT AWAY TO SHOW PERFORATED

) Prate wiTH Prax PLATE S0LDERED TO
vested in a three-lmrr. flask, but it (Mp. Morvuey's METHOD).

some cases with teeth fitted on the

gum can be fixed in a two-part flaisk. When the plaster has set, the
flask mus: be warmed before it is opened. After it is opened the wax
can be scalded out. Rubber is then packed under and hetween the teeth

carrying the mineral teeth is in-
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in the usnal way. A piece of Ash’s extra thin rubber for base—whale-
bone, or any other that may be desired—is now taken and cut to the
pattern of the perforated plate and placed on the palatal surface of the
plate. The perforated plate with the rubber attached is replaced on the
surface of the model in the flask in its exaet position. The tin plate is
then placed upon the perforated plate, the flask is heated and gradually
closed. The packing is very important, and at every step the greatest
care need be used.
When the flask is opened, after all the foregoing details have been
carried out, the perforated plate will be found in correct position on the
model, and the space previously
occupied by the ecopper plate
replaced with rubber (Fig. 101).
It ghould be borne in mind that
if the copper and tin plates have
been left full size, a three-part
flazsk is necessary to allow of
their removal, as well as to allow
* of packing from both sides where
the plate turns over the ridge.
The palate side should be packed
first, then the flask should be
closed with the tin plate in posi-
tion, after which the plug section

Mr. MORLEY'S ANGLE PLATE, of the flask should be opened,
WITH YULCANITE COT AWAY TO SHOW

DETaILS.

the tin plate removed, and the
packing of the rubber completed.
If all the details have been accurately carrvied out, the flask can be closed
and the case wuleanized in the unsual way.

For strengthening partial valeanite uppers, it has been found convenient
by Mr. Morley to strike a strip of plain gold or dental alloy plate, No. 8
gange, one eighth or a guarter of an inch wide (Fig. 102). This strip
should be laid round the labial edge of the perforated plate and perfeetly
soldered to it. A space the sixteenth of an inch wide is recommended to -
be left hetween the necks of the natural and mineral teeth, and the strip
soldered on the plate.

In polishing these cases, great care must be taken not to expose the
perforated plate by cutting away too much vuleanite.
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When angle-plates are made to strengthen the construction of vuleanite
lower dentures, Mr. Brunton's two-part contour flask is required, as it opens

at the end and draws out the
angle-plate with the plug. To
make an angle-plate for this
purpose n plaster foundation is
made upon the plaster model of
the mandible. Care should be
taken to keep the angle in the
right position, with the line frue
in relation to the particular
model as well as for the appear-
ance of the finished work. It
is also important to keep the
lower portion of the angle-plate
of uniform width, so as to main-
tain uniformity of strength. If
the angle-plate should not he

DEXTAL ALLOY STRIF SOLDERED
AT Rignt AxaLes oX PErForaTeED Prate
(Me, Momrrey's METHOD),

considered strong enough, it can be stiffened with gold solder run in the
angle. A disc of metal is soldered to the edges of the two lugs shown
in the illustration (Fig. 103) of the

Fra. 103.

Mn. MorrEY's ANGLE-PLATE
FOR
STRENGTHENING Lowenr DENTURES.

lower plate, for the purpose of holding
the angle-plate in correct position in the
plaster plug part of the flask during
packing and vuleanizing.  When the
denture is removed from the flask, this
disc can be cut away from the Ings, and
the lugs can be filed down to the surface
of the vuleanite, so that a neat clear
line of edge of the plate is found.

Before these angle-plates are packed, the dentist should be certain that
the plug will draw ont of the flask.



CHAPTER XVIL
SUCTION PLATES.

ThHE first snction plate which T ever saw was in 1856, when T was a small
schoolboy. It was a large gold denture carrying plate teeth, and had
been made in Philadelphia, U.S.A. My father replaced three broken
plate teeth on it, and was deeply interested in the ingenious use of
atmospheric pressure to retain it in position on the maxilla. The patient,
a lady, had a typical maxilla for such a method of fixation, with a well-
marked alveolar ridge covered with thick elastic gum. The gold plate
was made to cover the labial and bueeal surfaces of the alveolar process,
and on the palatal surface had four I{Jhumhurs, two on each =ide of the
middle line, about the size of kidney beans, projecting towards the
tongue. The plate was beautifully made, and fitted the mouth like a
glove. The lady had all her natural teeth still remaining in the man-
dible, but the nse of plate teeth for the whole arch left the power of
mastication imperfect. Her case was one of open bite, in which tube
bicuspids and molars could have been used to great advantage on the
denture,—but, made as it was, with the backs of the teeth at the cutting
edges in close contact to the external surfaces of the lowers, it was not
to be wondered at that the mineral teeth were, from time to time, bitten
off by the natural teeth.

My father made many cases on the lines suggested by this denture,—
but he was always careful when the bite was open to supply a
masticating surface by using tube teeth. When the bite was close and
plate teeth had to be nsed, he made up a masticating surface with picces
of gold, struck to fit the lower teeth and soldered to the plate. A year or-
two after Li:li:-;, he made a couple of dentures without any suetion chamber,
which were retained without difficulty, and, from time to time, as suitable
cases presented themselves, © suction uppers ™ were made in varions ways.
Success in this kind of work depends upon the natural shape of the jaw,
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the intelligence of the patient, the excellence of the model, and the care
and accuracy with which the details of construction are carried out.

I have seen many an excellent plate made on models cast from beeswax
impressions, and many made from plaster impressions, for my father was
gkilful in taking impressions of the mouth with plaster of Paris, having
used it for this purpose in the United States from 1837 to 1840, An
intelligent patient is an important factor in snecessful treatment of this
method of fixation. Without some kind of mental receptivity eaixl*ummum
of how to “keep up” the denture are often unavailing.

Sucking the air out of the barrel of a key, and letting it hang at-
tached to the lip holding up the bunch ; inverting a tumblerful of water
with the aid of a card, a sheet of glass, or a small plate, and holding it
bottom upwards withont letting the water fall ont, are modes of illustration
which we may practise in vain to enlighten some dense patients. They
look upon demonstrations of a natural law as mere conjuring tricks, and
sometimes feebly re-assert with tears, “1 can’t keep it up.”

Every edentulons maxilla is not favourable for this method of practice ;
diserimination has to be used in the selection of snitable cases. When the
maxilla is hard and bony, although the form of the alveolar ridge may look
favourable, being covered with but a thin and inelastic gum, great difficulty
will be experienced even if there are a good many teeth remaining in the
mandible. This type of case is sometimes seantily supplied with saliva,
which appears to add to the difficulty.

Very flat palates, with a hard ridge or with bony nodules on the middle
line, add much to the difficulties of the dentist if the gum be thin,
no matter how excellent his model may be. In no class of dental work,
therefore, is an accurate estimation of the thickness of the gum and its
elasticity of more importance.

Suction can seldom be relied upon in palates of a hard, bony nature,
covered with a thin fibrous gum, no matter how favourable they may be
in form, unless the dentist’s efforts are seconded by an intelligent patient
possessing mechanical ideas, whose understanding of the nature of the case
is apt. The sitnation of the suction chamber should be carefully chosen,
as it is necessary to have a sufficient thickness of tissue to act as a valve
when the air is sucked away from the chamber by the action of the tongue.

As stated in a previous chapter, the margins or rim of a denture
should be most accurately drawn on the plaster model with a lead peneil,
and the details modelled with sedulous care.
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The movable attachments of the cheeks, the fraenum and the little
muscular bands that infringe upon the gum, should all be noted, and room
made for their action by dropping a little hard wax where necessary on the
plaster model when modelling the plate. Sheaves or grooves can also be
made for their action in the margin of the denture. An excess of material
will defeat the success of this method of treatment by pressing on these
movable parts and causing pain, as well as by offering a surface large
enough for them to force the plate off the palate, the result being that air
is let in between the palate and the plate, and the latter drops from its
position.

Another type of case offers difficulties to the dentist, namely, where the
upper teeth have to be replaced, and only the ineisors and sometimes the
first bicuspids remain in the mandible. The patient will only consent to
the construction of an upper denture ; he will not have the missing lower
teeth replaced because * he has plenty of teeth for mastication.” In such
a case, when the lower teeth close on the upper denture, all the pressure
naturally comes in front, the denture is tilted, air i let in between the
palate and the denture, and the patient complaing that *it drops,” quite
leaving out of account the unfavourable mechanical conditions for such
work, to say nothing of the lower incisors having become elongated for
want of occlusion.

There are many ways of constructing suction cases without chambers
and with chambers ; also with ridges projecting from the upper surface of
the denture, placed where the gum is thickest between the middle line of
the palate and the crest of the alveolar process, as so strongly recommended
by the late Dr. Evans, of Paris.

By forming a ridge which projects from the inner margin of the
rim of the denture, and runs continuously round the alveolar border
and across the end of the palate, the idea is to convert the whole of
the palatal, bueeal, and labial surfaces of the denture into a large cell.
The pressure of this ridge cuts off the inset of the air to the interior
of the plate.

Cases without a chamber are most suceessful when the gum is soft
and flabpy on a symmetrically shaped maxilla.

(Cases with chambers are commonly snccessful when there is a thick
and elastic gnm covering the bony structure of the maxilla, and where
there is a normal bite,

I have seen cases made with projecting ridges in the palate (Fig. 104)
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which worked admirably, although, owing to absorption of the alveolar
process or the closeness of the bite, the mineral teeth had to be ground
to fit on the gum without any labial border to the plate.

There are strong differ-
ences of opinion as to whether
the suction chamber should
be deep or shallow, and made
with rounded edges or with
sharp square ones. For my-
gelf, I am inclined to recom-
mend reunded edges as being
more comfortable to patients,
and because I have so often
had to cut away a sharp
gquare edoe on account of the
pain and irritation which it
catsed.

Chambers can be moulded Dexrure witThe Prosectivg RIDGE 1IN
in wax on the surface of a THE PALATE.
model intended for sand cast- .
ing, or by attaching a tin shape of suitable thickness to the model with
sticking wax, after the metal model of the chamber has been correctly
shaped and made to fit the place which it is intended to occupy. Care
gshould be taken to bevel the surfaces of the model of the chamber, so
that sand “drazs” will not take place in moulding.

Suction chambers can also be made by euntting ount a sunitable shape
from the plate, and soldering over the aperture a cell stamped out to fit
on a specially prepared model. In some of these chambers the cell is larger
in diameter than the aperture cut in the plate, and a border is left round
the mouth of the chamber to give an overlap to the gum when it is sucked
into the chamber. Sometimes the chamber is made by soldering a metal
ring on the plate, and then entting out the mouth of the chamber till
it touches the inner edge of the ring. The chamber is completed by
soldering a flat piece of gold on the ring.

The cases that I have seen in which sharp-edged chambers were in
use were always a discomfort, from the irritation set up in the gunm by
the sharp edges of the mouth of the chamber. The discomfort was re-
moved by rounding the sharp edges as much as possible. 1 have not

N
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been able to discover any superiority of adhesion in chambers made in
this way, over those stamped in the plate by the use of the die.

I have made many snceessful cases where teeth remained in the jaw,
as well as when they were absent, by soldering wire rings to the upper
surface of a gold plate (Fig. 105), or by cutting a groove in the palatal
surface of the plaster mould in a flask prepared for vuleanite, having
ascertained beforehand that the gum was thick and pnlpy at the chosen
position.  This makes a combination of chamber and ridge, which is not
felt on the lingnal surface of a gold plate, and I have found it to act in a
very effective manmer. T am always careful to mark the correct position

with a lead pencil on the model,

Fia. 105. the patient being in the chair, after

careful digital examipation of the

surface of the pum. These chambers

may be made either elliptical or in

the form of an ellipse much drawn

out (Fig. 106), as may suit the pe-
culiarities of the case.

For some years past, suction
discs have been much to the fore,
but, despite the strennous claims of
their inventors, my experience of
their use has not always been a
cratifying one. If they depend on

PraTe witTHk WikgE BiIxGs SOLDERED OX ;
THE PALATAL SURFACE. a valve, or on the sucker action of

a leather or india-rubber washer, the
practitioner has to keep them in repair or to renew them, as the vagaries
of his patient may demand. Like many other domestic confrefemps, the
valve is either picked ont or falls ont at an inconvenient moment, and
the patient rushes to the dentist for immediate relief. The very best of
these valves seems to need renewal,—although, when they are freshly
mounted, they seem to give “great satisfaction ™ from the firmness of
their grip till the patient drinks some fluid.

I have geen many plates for the maxilla, carrying one or two teeth on
the suetion principle, in which the ordinary fastenings or bands were
omitted. They are, however, seldom or never a suceess, from the habit
which the patient acquires of playing with them with the tongue. The
rigk of swallowing one of these small plates is very great ; and this type
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of snction denture should, I think, be looked upon as a mere mechanical
curiosity, without practical use so far as speech or mastication is con-
cerned.

During the past twenty-five years I have met with five cases of
edentulous maxillee, which caused much trouble to my patients and my-
self. They were, so far as contour of alveolar ridge may be taken as a
criterion, most favonrable cases for the construction of dentures to be
kept in position by suction. They did not prove to be so, however,—for,
in spite of the nse of accurate impressions made with plaster of Paris,
the denture would not remain in position. The palate in cach case
seemed to invite the dentist to place
the suction chamber in the middle Fic. 106.
line,—but, despite every care, the
denture would not * hold up.”

The first case I saw with my
father, and the patient declared he
had been with five dentists, who all
had failed to give him a suction
case. The models were made in
plaster impressions, and a wax plate
was made to fit in order to test the
accuracy of the patient’s statement.
The wax plate could not be made
to retain its place. Trial was then L] T O S
made with a cast plaster of Paris PALATAL SURFACE.
plate with a highly-varnished sur-
face, but it would not remain in position. A very close examination of
the palite, which was a mederately deep one, showed a fold in the
mucons membrane rooming from the soft palate into the hard palate,
formed on the left side of the central line terminating on the alveolar

process, which fold was about the wjdth of a hair and about an eighth
of an inch deep. Its course, which seemed to be somewhat that of
the ordinary cleft palate, could be followed with a slender probe. This
furrow or fold did not show as a whole on any of the impressions,
except just where it entered the hard palate, and its appearance there
was assumed to be an nnnsual form of drag. The furrow having heen
recognizad, a suction denture was sunecessfully made by modelling two
small chambers where the gum was thick and pulpy, one on each side
X 2
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of the jaw. The chambers, which were about the size of haricot beans,
were placed in the most judicions positions, where there was no risk
of air entering them through the furrow which 1 have endeavoured to
deseribe.

I have met with four cases since the one mentioned ahove, in which
there had been a similar history of failure to recure adhesion of the
denture to the jaw under apparently favourable conditions, so far as the
nature of the gum and the shape of the alveolar border would serve to
guide a practitioner. In all these cases a most careful examination of
the plaster impression revealed traces of a similar furrow entering the
hard palate, as already deseribed, and running towards the front of the
mouth on the left side.

I was led to try a combination of chamber and ridge in making
dentures for them, two of which were gold and two vulcanite. In the
gold plates, the ridge chambers were soldered on the upper surface, in
positions ascertained to be suitable by careful digital examination of the
palate, In the wvuleanite dentures the ridge chambers were made by
cutting a groove of a snitable depth and width, in the form of a long
ellipse four times as long as it was wide, on each side of the palate.
These cazes were worn by the patients for vears, and retained their posi-
tion, throngh all the vicissitudes of speech and mastication, without tronble
to the patients.

It would seem, from the narrow type of arch associated with these
cases, as if the persons in whose maxilla this groove or gutter exists had
narrowly escaped having a cleft palate.

All the four ecases under notice had good support from the teeth
remaining in the mandible, only two or three being missing in any of
them, mostly in the bienspid region.

I do not remember to have read of this peculiar groove or gutter in
the maxilla as a canse of failure in the employment of suction dentures.
It is well, therefore, by careful examination, to take care that such a
eondition is not overlooked when taking impressions of apparently favour-
able cases for the employment of suction plates.

1 have, from time to time, made enguiry as to the recognition of this
peculiarity on the part of others, but I have met with only one praetitioner
who had observed it, the late Mr. Thomas Grattan, of Belfast, who con-
sidered his own experience unique from having had as many as two such
eases in a practice extending over many years.



CHAPTER XVIIL

THE EDENTULOUS MOUTH—BITE TAKING AND SPIRAL
SPRINGS.

THE mouths of toothless patients present many mechanical difficnlties to
the practitioner, when a denture has to bz made to reztore the impaired
functions of speech and mastication. This is a subject that does not
appear to interest writers on mechanical dentistry, and yet practitioners
of ripe experience and sonund practical knowledge occazionally tell of the
anxieties which such work brings in its train.

It will be well to consider the types of edentulons mouths that pre:ent
themselves to the practitioner, and to dezeribe some of their peculiarities.

1. The symmetrical edentulous mouth iz not so common as it deserves
to be, so far as the dental practitioner’s anxieties are concerned. This type
- is usually found with a well-marked alveolar ridge on the maxilla, and an
equally well-marked alveolar ridge on the mandible.

The absorption of the alveoli having procesded very equally and slowly
after the loss of the natural teeth, a well-marked ridge is left well above
the mylo-hyoid line, on which to rest the lower denture. The alveolar
ridges on the maxilla and on the mandible are usnally thickly covered
with firm elastic gnm tissue, so that, with ordinary care, excellent impres-
sions can be taken of each jaw. The occlusion of the jaws is normal,
i.e., symmetrical.  Dentures in such cases can generally be retained in the
month without the aid of spiral springs.

Patients having this type of edentulons mouth can speak with a clear
and resonant voice, and enjoy the pleasures of the table almost as well as
when they had their natural teeth, if ordinary care is taken to articulate
the mineral teeth on natural lines.

2. There is another type of symmetrical edentulons mounth, in which
the maxilla possesses a well-marked alveolar ridge, covered with thick and
elastic gum tissue. The mandible, however, has hardly a trace of the
alveoli left, and the floor of the mouth rises and falls like the tide above
the mylo-hyoid ridge on each side. The gum is verv thin and sensitive
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on the mandible, the occlusion of the jaws iz normal. A lower denture
for such a case should be designed with a view to floating above the
mandible, while moored in position, by the aid of spiral springs attached
to the upper denture.

This type of syimetrical toothless mouth is not an unmixed joy to
the practitioner, for unless the greatest care is taken with the articulation
and the setting of the swivels and springs, the lower denture slides forward
and forms an ugly swelling below the lower lip, commonly giving this lip
a spout-like appearance,

Fic. 107.

Diagrax oF *° Ececestric' BITE.

3. The next type of edentulons mouth may be aptly termed * eceentrie,”
from lack of normal relations between the maxilla and the mandible, the
maxilla having moved from the middle line of the skull, so that the
alveolur ridge of one side of it is commonly half an inch or more outside
the alveolar ridge of the mandible beneath it (Figs. 107-109).

The maxilla is sometimes covered with firm thick elastic gum tissue,
and sometimes with a soft, tender and vascular surface. The mandible
is commonly but thinly covered with gum, and is easily fretted, if the
absgorption hags gone so far as almost to expose the mylo-hyoid ridge,
which can be readily felt with the finger through the thin gum. This
type of case can often be recognized before the impressions of the mouth
are taken, and before the mortifying experiences of failure in bite-making
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have becun, by careful study of the patient’s features. A want of pro-
portion and of symmetry can be observed in the face, and the nose is not
uncommonly out of plumb.  Sometimes one orbit will be found higher than
the other.

When this disparity of proportion in the features of the patient is to
be seen beforehand, a judicious practitioner anticipates unusnal difficulties,
and proceeds with more than ordinary caution in dealing with them. The
bite in all such cases should be tested or confirmed, as it is waste of time
to attempt to treat them without an exact bite. The denture for this type

Fig. 108,

Diagray oF * Eccextric'® BITE.

of mandible has often to be designed to float on the floor of the month,
which rises and falls like a wave above the level of the mandible, while its
action adds an additional difficulty by moving the denture out of position
with or without the use of spiral springs,

4. There i1s another class of this * eccentric” edentulous mouth, in
which the maxilla is covered with a very soft and “spongy™ gum over a
rounded or flattened alveolar ridge. In the mandible, the alveoli are often
to be found with a well-marked erest on one side, while on the other there
18 not the least trace of them left, and the floor of the month also rises
ahove the gum surface of the absorbed side. This type, therefore, presents
such complications as a very soft and yielding gnm over the maxilla,
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while on the mandible there is firin support on the alveolar ridge on one
side and none on the other.

This variety of edentulous month is not uncommoenly bronght about
by the foolish practice of padding an uncomfortable or ill-fitting lower
denture with cotton-wool, or folds of linen or cotton fabric, on one side
of the denture.

This practice is sometimes recommended to patients by dentists, and
sometimes it is discovered by the patient himself, as a wonderful resource
to make work that has never fitted, comfortable. The resnlts in most
cases are disastrous, so far as the preservation of the alveolar ridge is

concerned. I have seen many

Fic. 100 cases in my practice where the

outcome of this kind of treat-

ment was lamentable, from the

wasting away not only of the

alvesli, but of the upper surface
of the mandible itself.

In my opinion, the dentist
should do all in his power to
encourage preservation of the
alveoli, and never permit a
patient to pad a denture with
such soft supports, as there ean
be little doubt that very rapid
and complete absorption ean be

HIEGOERIRIC SIS, produced by this means. In-

deed, I may say that the very

worst cases of alveolar absorption I have ever scen were in the mouths

of patients who had practized this treatment for a few weeks or a few

months, It is seldom practised for years, owing to the fact that the
discomfort to the patient is so great.

5. I have also noticed another type of symmetrical edentulous mouth,
in which the maxilla is very much wasted and flattened, as well as the
mandible. The gum in these cases is usnally very thin in substance and
of a pale colour. With all these complex problems to meet, it is little
wonder to find, in many types of edentulons mouths, that a successful case

iz seldom seen without having to rely upon the much-derided spiral
1

springs.  In many of these cases, there is such a thin gum that “suction’
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cannot be depended on in the upper, and is unavailable in the lower
denture,

The intelligence of the patient often cannot be evoked to learn
patiently how to keep the dentures in position by the aid of the cheeks
and lips, or whatever adhesion can be established between the surface of
the jaws and the dentures. To learn to keep two independent cases in the
mouth at the same time, under such unfavourable conditions, is little short
of a conjuring trick, and it is only the exceptional patient who will make
any sustained effort to master such dental gymnastics, With the exception
of the normal symmetrical edentulous month, all the types I have
mentioned require the exercise of care—~nay, I may even say greal care,—
in the art of taking the articulation. My anxieties have been greatly
lessened during the past five years, since I have unsed fusible metal in the
form of plates, as recommended and practised by Mr. K. P. Lennox, of
Cambridge, for the bases on which to shape the wax blocks. With the aid
of fusible metal base plates in taking the articulation of the jaws, the
dentist is saved many errors, as the metal prevents the wax or modelling
composition going out of shape from the heat of the mouth.

. I am in the habit of trying the wax bite on the mandible first of all,
taking care that the fusible metal plate has no sharp edges to pres into the
gum and hurt the patient. A little care, when modelling the plate on the
plaster model with wax, will avoid edges, so that only rounded surfaces
rest on the gum before casting the fusible metal plate. It is sometimes
necessary to file off edges, so that when the patient closes the jaws no pain
will prevent the dentist from testing the aceuracy of the plaster model by
firmly pressing the metal plate with the bite on the gum. My practice is
to look at the mouth attentively and pencil on the plaster model the
extreme area to be occupied by the plate. On this area is modelled the
wax plate, which is covered with impression material in a tray, which is
cooled on the model with water and removed. The wax plate is removed,
and a gate cut in the impression, if one has not been already modelled
in wax. The impression is replaced on the model, and the melted fusible
metal is poured into the space between the plaster model and the impres-
sion. If this procedure is carefully carried out and the metal is poured
just before it cools, an excellent plate is the result, which can be used
as a foundation on which to build up the wax used for taking the hite.
When I have pared the mandible block to a suitable size, I introduce the
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fusible metal plate or wax block to try the fit on the maxilla. This is
trimmed, if not found to fit right, till the patient’s profile is found to
be correct, and the lips are left soft and mobile-looking. Dentists are too
apt, I fear, to overlook the natural mobility of the lips. Instead of
remembering the expressiveness of the mouth, they make it fixed and stony
in expression by distending it with an unnecessary amount of wax, which
becomes stereotyped by the use of mineral teeth set out of their proper
place by the *rule-of-thumb ™ assistant.

This lack of artistic feeling on the part of the dentist is much more
noticed than dentists are aware of. I onee had an amusing eonversation
with the husband of a patient of mine, in which he complained bitterly of
the way his fashionable dentist had * built out ™ his mouth to ugly prog-
nathous dimensions.

For many years past, my attention has be:n frequently drawn to the
lack of expression in the faces of middle-aged people of both sexes.
Instead of showing a mobile and expressive mouth, which years of experi-
ence spent in the cares and joys of life tend to produce, they have a fixed
and wooden expression only worthy of the figure-head of a “ Geordie™
collier brig. The natural expression of these unfortunate individuals has
been replaced by a denture facies, if T may venture to use such a term of
deseription, which is quite false and artificial. In the United Kingdom
a distended and rigid upper lip is too often seen,—while in the United
States a tumour-like swelling below the lower lip is far too much in
evidence on the faces of elderly patients. These disfigurements are due
(1) to neglect in studying the profile of patients; (2) to the use of
incorrect bites in the workroom ; and (3) to the universal distrust, on the
part of American dentists, of spiral springs.

Having secured the expressive action of the lips and the articulation of
the jaws, by getting the patient to swallow a few mouthfuls of eold water, I
pin the wax bites together with wire staples pushed in with a pair of pliers ;
the * centre ™ is firmly marked on the wax as well as the level and direction
of the lower lip. I should mention that the wax blocks are carefully pared
to meet, so as to give, as far as possible, the natural level of the teeth.
Some dentists mark an elliptical space showing the aperture of the mouth
when the lips are half closed.

The perpendicular central line, and the horizontal line intersecting it
corresponding to the cutting edges of the npper teeth, having been marked,
the wax blocks, firmly fixed together, are removed from the mouth en bloe,
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In my experience, the expression of the patient’s face gives the
practitioner an indication either that the bite is correct, or that it is
absolutely wrong.

The wax blocks will be found to fit the plaster models correctly, as the
fusible metal by its rigidity prevents the loss of shape commonly experi-
enced when wax, or even “ hard-bake,” is used for this purpose. The bite
15 then cast as the practitioner may prefer, using an articulator, or the
plaster tail bite, or the slab bite. It iz waste of time to work with
a false bite, and I can say positively that the use of fusible metal plates

Fra. 110,

(FARRETSON'S ARTICULATING (GUIDE,

used in this way saves the dentist and the mechanical assistant much loss
of temper, inasmuch as they enable the dentist to seeure a correct bite for
the mechanical details which are to be carried out in the workroom. I
for one shall always remember with gratitude the help afforded to the
profession in this very troublesome process by Mr. Lennox.

Dr. €. F, Garretson, of Knoxville, Iowa, has invented an articulating
guide which I have tested. It will be found of service with patienis
of vacillating disposition and a mental unreadiness to appreciate the
importance of a correct bite, so far as their own future comfort is
concerned.
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The illustration (Fig. 110) shows the practical nature of this instrun-
ment, It is wsed by placing the rubber tips at the end of the frame
in the ears, and drawing the leather band over the crown of the head,
to such a position that it will not slip backward or forward. The tips
should be held by the band firmly in the ears, when pressure is placed
on the chin. It is a convenience to let the patient hold the left tip
in the left ear, when the band is adjusted. The sliding bar is now
pressed firmly against the chin, while the mouth is left slightly open,
g0 that the condyles are pressed into the tempero-maxillary articnla-
tion.

If the pressure should be sufficient to cause pain when the mouth is
closed, the spring can be lifted and the sliding bar shifted another notch.
The patient should open and close the jaws many times ; as the mandible
is retracted, the chin plate is moved till the dentist is satisfied that the
condyles are in their sockets.

The patient can open and close the mouth, but the mandible cannat
be protruded,

The bite can now be taken with wax plates or any other material the
dentist is accustomed to work with.

The articulating guide can be removed from the patient’s head by
slipping the band off the pin that secures it in position,

It has been a fashion for some years past to deride the use of spiral
springg attached to swivels, for connecting upper and lower dentures, to
help to keep them in position in the month during speech, and during the
more powerful action of the jaws in the function of mastication.

Books, journals, and speeches made at dental meetings loudly proclaim
the * out-of-dateness™ of using spiral springs in the mouth. To any
one of a thonghtful and practical tnrn of mind this derision of an
admirable invention, over one hundred years old, seems somewhat out
of place. Many of us can see and hear patients labouring with dentures,
which would prove useful and comfortable were they only fitted with
springs.

I have often wondered that the dentists, who =0 emphatically condemn
the use of springs, do not—by diagrams in their papers, or by the
exhibition of casts of the mouths of their patients—show how dento-
acrobatic feats can be tanght to patients.

All dentists are not conventional in their ideas of treatment in such
cases,—and yet how often do we find patients applying to another
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practitioner for aid, in a condition of discomfort that can be remedied by
the use of spiral springs.

To me it would appear that many of the opponents of springs are
unable to adjust them to the dentures, or the months of the patients.
I have made very careful enquiries for years with respect to this subject,
and I am of opinion that patients go from practitioner to practitioner,
each of whom professes to remedy all kinds of difficulties * without the use
of springs,” ounly to have the same mechanical failure offered to them, the
practical result to the patient being not efficient aid in mastication, but a
mere collection of dentures.

All patients are not gifted with mechanical intelligence to retain large
dentnres comfortably in the mouth, without the aid of springs. [ have
learned, by long observation, that patients who are naturally clever with
their fingers, are commonly deft with the use of artificial testh in eden-
tulous cases unsupported by the aid of springs, if the oral cavity is
otherwise favourable to such treatment., I have observed that patients
who can make anything well, be it needle-work, earpentry, or metal
work, or who can execute any of the household arts, are far more
easily satisfied than the bookish patients with a world of information,
who are unable to construct anything but sentences in their guernlons
correspondence.

Patients able to play a musical ingtrument with expression and intelli-
gence are, as a rule, favourable subjects for springless denturez—provided
the alveolar ridges are favourable for such treatment.

I have been through the hardly-earned experience of youthful
enthusiasm, when I felt assured that springs were unnecessary. I am
not blind, however, to the personal equation, that of two cases
apparently offering the same type of loss of function, one can be sue-
cessfully treated by the springless method, while the other eannot be
treated withont the help given by these useful, if somewhat capricious,
servants.

I am persuaded that much of the discomfort and annoyance caused
by the use of springs is due to the want of mechanical ability on the
part of dentists and their assistants, as well as the confusion that exists
in the professional mind as to the proper position of the swivels.
Some practitionerz place the swivels between the first molar and the
bicuspid, others between the bicuspids, and others again with the lower
swivels in advance of the position of those in the upper case, while
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there is a less numerous group whe believe in having the upper swivels
in advance of the lowers, All these methods conflict with one another,
and with the ordinary conditions to be seen in edentulous mouths,

Is it a wonder, therefore, that the ordinary assistant looks upon the
setting of springs or swivels as a tiresome task? 1 have no doubt there
are workmen with natural skill and ability to whom such a problem is
not diffienlt, but they are the skilled few who, with a quick, obzervant,
and straight eve, can, without being able to explain their perczptions, grasp
the nature of the difficulty, and set the swivels correctly in a rule-of-
thumb way.

The usual way of placing swivels is to set them by the eye. This is
an excellent way when the eye is trained and ean work straight, especially

if a compass or dividers is also used to test the
Frs. 111. equal position of each swivel with respect to the
centre line of the fuce.

That swivels should be placed as parallel as
poessible in dentures I am persuaded by experience,
and far more attention should be given to the
formation’ and shape of the spring chambers, so
that the springs may be set to work on an egqual
plane, and on each side be kept from rubbing the
Ot A O inside of the patient’s checks, as they do when they

SWIVELS. are set akimbo on the model, without any reference
One-third actual size.  to their position or action in the month,

Springs should be so =et as to take as large

a curve as the case will conveniently permit of. If possible, then, the

full length should be two inches, or two inches and one eighth. When

a large curve cannot be used, the springs have to be shortened, else the

bow becomes deformed into an elbow or angle, and the spring loses its

M. Kinny's

elasticity or breaks.

The only instrument I have hitherto met with for the pnrpose of
accurately seleciing the position for swivels and springs, is a callipers
made by Mr. Amos Kirby, of Bedford, which I have figured (Fig. 111).
By their aid I have been ereatly helped in many cases, during the
past six vears, since I had a pair made from a tracing taken from his
instriment.

It is used by opening the limbs and placing the long side of one of the
triangular feet on the centre line marked on the wax. The foot of the
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other limb is then adjusted till the long sides of the triangles are parallel
at the spots where the swivels are to be placed. While the feet are thus
in position a straight line can be marked on each side of the wax base
plate, so that the bolts and swivels will stand parallel to each other and
be of equal distance from the centre line of the finished denture.

Even with the aid of this execellent instroment, mistakes will oceur in
the workroom, and I have turned my attention to the treatment of this
problem, with some success, if I may judge from the results with several
p:itieuts., whose cases were ont of the cimmon, owing to the complete loss
of alveolar substance on the mandible, and to their having various typss of
eccentrie bite,

Some of these lower dentures may bz truly said to float on the floor
of the mouth, so great is the movement due to the loss of the support given
by the alveolar ridge, by prolonged absorption, bringing the work into
partial or complete contact with the floor of the mouth. They are held in
position by spiral springs on the narrow pathway of gum left on the upper
surface of the maxilla and mandible, during speech and mastication.

In these cases the bite was eccentric, a type of articulation which is
by no means uncommon, but nevertheless a difficult one to treat, unless
the practitioner has had great experience in dealing with them.

I have come to the conclusion that, in all edentulous cases in which
springs form part of the dentures, the swivels and springs should be set up,
or at least their position should be accurately determined, when the hase
plates are made, before the feelh are mounted.

I am aware that most workers do not agree with me in this particular.
I have seen many instances in which the lower denture was protruded by
the lack of balance and parallel action on the part of the springs. In some
of these cages I was able to bring the lower denture into place by altering
the position of the npper or lower swivels, as the ease might be, and thus
restore the articulation of the dentures. For some time past I have been
able to treat some difficult cases of eccentric bite with suceess by
deliberately providing for the swivels and springs in the design of the case
before the testh were mounted. This is not, as I have =aid, the nsual way,
but it is, I am persuaded, the right way, instead of leaving the matter to
chance or the “ rule of thumb ™ method after the work has been made and
tried in the mouth.

In open hites the swivels may be as much as seven-eighths of an inch
apart, and in close bites the narrowest curyve ean be selected that will prove
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nseful in cases where the space for springs is much contracted. The size
and shape of the spring chambers can also be arranged beforehand, and the
chambers on the right and left sides of the dentures can be made to
harmonise in plane in correct relation to the centre line of the face. This
latter point is of great importance, as the workman is able at a glance to
se¢ how the deficiency in symmetry on one side of the denture can be

Fia, 113,

SWIVEL-SETTING TOOL DESIGNED BEY THE AUTHOR—HALF SI1ZE.

brought as nearly as possible to resemble the bulk and direction of plane of
the normal or unabsorbed side. I have no hesitation in saying that this
most important detail in successful design and construction should be
studied on the bite with and withont wax blocks and without the teeth set
in position on the trial plates, although I have little doubt that many of
my brethren will not agree with me in this matter. They have never tried
any other than the *rule of thumb ™ method, which I so much deprecate
in practice, particularly when work has been constructed so as not to permit
of any alteration or adjustment.
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I have contrived a tool (Fig. 112) by which the proper situation of the
swivel bolt may be found, as well as the largest how that can be made by
a spring two inches or two and one-cighth inches long.

The tool consists of a wooden base on which are placed the models of
the mounth, so that an index finger will show the centre line of the face.
An upright bar with sliding collar attached to the base carries a swinging
arm, which can be raised or lowered as the adjustment may require. At
the end of the swinging arm pins of metal are placed, which can be
brought together or moved apart by means of a screw so as to show
the gize of the curves that can be made by a spring when its extremities
are bent, placed on the pins and brought within a measured distance of
each other. The positions of the swivel bolts and the available space
for the springs can be easily ascertained by thus working from the
centre line.

The sl'l.\'iuging bar ean also be lifted off the npricht on whieh it moves
and reversed, and the same angle can be carved out of the wax to
correspond to that of the spring chamber that has been prepared. With
this tool the swivels ean be set in position firgt and the teeth mounted
afterwards, with the certainty that perfect balance and parallel action
have been secured before trying in the mouth. * This latter detail is
of great importance, for the workman should see at a glance how
the deficiency in symmetry on one side of the jaw ean be restored as
nearly as possible to the bulk and direetion of the normal or unahb-
sorbed side. This important detail should be studied on the bite, with
or without wax blocks, and without the teeth set in pogition on the trial
plates.

The nature of the enrvature of the spring, and the spaez it will occupy,
should thus be seen by the workman beforehand, and not left to “take its
chance ” after the case is finished, when the springs are tried in with the
case for the first time in the mouth.

Springs should not be allowed to rest on the denture at the top or
bottom of the spring chamber, when the teeth are in occlugion. Much dis-
comfort is caused by the extra pressure caunsed in this way by springs
pressing on the work. Whether springs will work in the pogition to which
they are assigned by experienced dentists is too often a moot point without
trial, and as *it is better to be sure than sorry,” an instrument that will
give help in determining, with some approach to precision, the position the
swivels should occupy in a given ease is much to be desired. I know of

0
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practitioners who have gone on for years without the slightest uneasiness as
to the correct position of the springs and swivels they have “ set up,” till
they found out by chanee that patients had taken their mechanical troubles
to another practitioner, who had altered the defective position to the
satisfaction of the patient.

It is strange to see how incorrectly the position of swivels and springs is
drawn in the text-books, even in the latest editions.

The tendency of lower dentures to slide forward on the mandible, in
ases where the crest of the alveolar process has become absorbed, and where

Fie. 113,

Suows Mp. Lexxox's ConTRIVanCE Fon RETamNING LoweEr DENTURES
1% Posmmios.

dune care has not been exercizged in placing the swivels parallel to each other,
is sometimes very embarrassing to the dentist.

This forward movement is not only annoying to the patient, but is also
a cause of great disfigurement to the mouth, The natural hollow lying
hetween the contour of the lip and the chin is replaced by a tumour-like
swelling, which gives a very coarse and ugly look to the mouth. Many
worthy people, who are naturally of an amiable disposition, may thus be made
to wear an expression or ficies quite foreign to their natural disposition.
In my opinion the forward movement of the lower denture is most fre-
quently cansed by the unequal disposition of the swivels. When the
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swivels and springs are not set parallel to each other, the act of closing
the jaws compels the lower denture to slide forward, and the thrust given
to the denture by the springs, as the mandible closes, pushes it out of
place in a forward position. Sometimes the want of symmetry in the
position of the springs causes either the lower or the upper denture to
be swung to one side as well as thrust forward, and very great personal
disfigurement is the result.

Mr. R. P. Lennox, of Cambridge, deseribes a case under his ecare, in
which much discomfort was given to the patient by the forward movement

BHows Mu., Lexwox's CONTRIVANCE,
WITH THE WIRE sHORTENED 0N THE RigHT Sme ofF THE Urrer DENTURE TO
I’RE‘E"H}IT THE HI:'.'I'DH: BEING HIDDEN BY THE SPRING.

of the lower dentnre. The illnstrations (Figs. 113, 114) show a con-
trivance that he applied to overcome the movement, which has been worn
with success by the patient for several years.

The two figures are drawn from a set of teeth which were fitted with
the contrivance merely for the purpose of illustration: they do not
represent the dentures worn by the patient. In illustration (Fig. 114) the
length of the hooked wire attached to the right side of the upper denture
has been shortened in order to make its action intelligible. If it had
been drawn of normal length, the hook would have been covered by the
spring and thus rendered invisible. The natural position of the hook when
the teeth occlude can be seen on the left side of the denture.

o 2
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These hooked wires pass through oval loops of wire attached to the
lower denture, and thus permit of all the actions of the jaw in mastication,
while at the same time they retain the denture in proper position.

Many practitioners do not use springs ; they look upon them as very
undesirable encumbrances, and prefer to keep upper and lower dentures
independent of attachment to each other. Cases no doubt present them-
selves in which this can be snecessfully done, but it not unfrequently
happens that the lower denture has to be weighted in order to assist its
stability in the mouth.

The illustration (Fig. 115) shows a method of weighting lower dentures,
by means of metal blocks used in the molar region, designed by Mr. Amos
Kirby, of Bedford, who employed it for many years before he retired from
practice.

Fra. 115.

WeroHTED Lowgr DeEsTURE A5 CoNsTRUCTED BY Me. Amos Kiner.

The blocks are made of an alloy of platinum, silver, and tin, which is of
a sofficiently heavy specifie gravity for such use, and does not tarnish in the
mouth. The notches or grooves on the upper surface are made to run
dingonally and in the opposite direction to similar grooves made on the
upper denture, so that a very smooth and effective triturating action can be
carried out without dislodging the dentures.

Lower dentures constructed in this way can be made to weigh one ounce
troy, or even more, without causing any discomfort to the patient. 1 have
recently seen a weighted lower vulcanite denture, designed by Mr.
Goodman, of Taunton, in which he employed gold filings, fifteen penny-
weights being added between the layers of vuleanite, during the packing of
the case in the flask.
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I have on three or four occasions added to the weight of a lower vul-
canite denture by striking up a No. 6 gold plate (Ash's gauge), large
enough to cover the area of the alveolar process of the mandible, which did
not eall for much alteration of form in subsequent adjustment, and solder-
ing to its upper surface, at richt angles, a thick bar of platinum, somewhat
inside the ridge, so as not to interfere with the mounting of the mineral
teeth. This formed a very strong base plate on which to mount the
teeth, and the weight, when complete with the vuleanite, was about one
ounce and a quarter troy. Two of these cases have been in daily use over
fifteen years, and retain their position in the mouth without any trouble to
the patients,



CHAPTER XIX.
REMOVABLE BRIDGE WORK.

At the annual meeting of the Western Counties Branch of the British
Dental Association—held in Plymounth, under the presidency of Mr. F. H.
Balkwill, on the 27th July, 1888—my friend, Mr, J. H. Gartrell, of Pen-
zance, showed pnblicly, for the first time, his designs of removable bridges,
which he had then been making for some years, Very great interest was
taken in them and in his demonstrations by the members attending the
meeting.

The annual general meeting of the British Dental Assoeiation, which
I organized in Dublin, was held in Aungust, 1888, The models and designs
which attracted so much attention at Plymouth, were again shown to a
large body of members and visitors in Dublin.

Mr. Gartrell was kind enough at a later date, at his home, to show me
geveral ingenions ways by which not only small bridges, but also large
dentures can be securely retained in the mouth.

The following illustrations show very clearly some of his methods of
dealing with cases of the kind; but his invention is not intended to
apply to every case where teeth have been lost. His methods can be
modified to suit the peculiarities of cases that do not fall within the
range of the illustrations.

In August, 1889, Mr. Gartrell, by special invitation, again showed
further examples of his methods of making removable bridges, at the
annual general meeting of the British Dental Association at Brighton.
He showed them also in Paris the following week, just after the Brighton
meeting. -

" The following extracts, taken from the Denfal Cosmos, Vol. 32, page
280, will, perhaps, interest the reader, and will clearly establish Mr.
Gartrell’s right to this invention, which has been appropriated by another
dentigt :—
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U International Dental Congress,
“ Paris, Auguost, 13580,

“Dr. Gartrell, of Penzance, England, presented his new process of bridge-work,
which s certainly very ingenious, and deserves to be earefully considered. The object
of this process iz to be able to easily remove the bridge at any time in case of accident
or otherwise,

1t consists in fixing a gold metal bar, three millimetres in height and one in breadth,
at its two extremities to the neighbouring teeth. On this bar, which is permanently
fixed, is adapted the bridge-work, which closely fitz the bar and prevents it from moving
about, while the patient can remove the plate at any time, if neeessary, without the
slightest diffieulty.”

An American dentist afterwards appropriated Mr. Gartrell's methods,
and had them printed in the Denfal Cosmos as his own. I, therefore,
wish to point out that this design was first brought forward and practised
by Mr. Gartrell, and that I had myself the opportunity of seeing in the
mouths of several of his patients, in the year 1888, similar bars, on which
removable bridges had been suceessfully made and worn for from three
to five years before 1888,

When the following appeared in the Denfal Cosmes, in Vol. 32, page
439, we rnbbed onr eyes and wondered if we had only dreamed that we
had seen Mr. Gartrell’s removable bridges at Plymouth and Dublin in
1888, and at Brighton and Paris in 1889 :—

“FIRST DISTRICT DENTAL SOCIETY, STATE OF NEW YORK.

“Dr, H. A. Parr, of New York, illustrated hiz improved method of attaching artifieial
dentures, whereby one or more teeth may be securely held in position in the mouth, and
conveniently introduced or removed. It ean be locked in place with comfort to the
wearer, even though a number of stumps or natural teeth remain in the mouth. Tn
diverging or eonverging teeth it is particularly applicable. Fig. 1 represents the superior
part of the mouth, with a number of teeth remainivg in the jaw, and the locking deviee
; applied. Fig. 2is 5 perapective view of the denture adapted to be fitted to the locking

device. The natural teeth or roots are first fitted with & gold cap ; then a flat bar, ree-
tangular in cross-section, made of platinum and iridinm, is soldered to the sides of the
caps, reaching either from tooth to tooth or only & part of the distance, and made to be
in contact at one longitudinal edge with the gum. Fig. 1 shows the bars attached to the
crowns. In Fig. 2 may be seen channels to correspond with the number and positions of
the lock-bars., These channels are of a width and depth only to receive the bars, aud the
plate is held in position by contact with the walls of the channels. The work can be
done in rubber or celluloid, and when there are only a few stumpa or teeth left.”

The attention of the editor of the Denfal Cosimos was drawn to the
foregoing extract by Mr. Harry Baldwin, M.R.C.8,, L.D.5.; and I here
quote Mr. Baldwin's letter, which will be found on page 164 of Vol. 33,
1591 :—
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“To the Editor of the Dental Cosnos.

“Bir,—Your letter of the 17th to hand, and in answer to your request contaimed
therein to restate my remarks which I made five months ago, on the authorship of the
removable bridge-work, described and figured in the June, 1890, number of the Cosmos,
page 439, I have to say that the invention is that of Mr. Gartrell, of Penzance, England
(see page 230, March, 15890, Cosmos), and i3 in no way attributable to Dr. H. A. Parr,
of New York. Idr. Parr learned thiz bridge-work from Mr. Gartrell’s demonstrations
at the annual meeting of the Dritish Dental Argociation in Brighton, August, 1889, and
in Paris, a week later, at the International Dental Congress.—I am, yours truly,

“H. Bavpwin, M.R.C.8., L.IL.S.
“ 37, Cavendish Square, London, W,
“ Noventber 28th, 1800."

Mr. Gartrell is so inventive and original in his methods, and his
character is so well known amongst his dental brethren to be that of an
honourable, high-minded man, most generous in imparting his informa-
tion or experienc: to others, that it is with pain I take the following
extract from a foot note on page 268 of the fifth edition of A Practical
Treatise of Artificial Crown and Bridye-work, by George Evans :—

“In England the method is designated the *Gartrell Bridge,” having been introduced

there by Dr. Gartrell, an American dentist, formerly of New York, now pc:lnctising in
FPenzance, England.™

Mr. J. H. Gartrell was born in Cornwall, not far from Prussia Cove,
in Mount’s Bay, and left Penzance for Canada in September, 1856. He
became a pupil of his eonsin, Mr. John Leggs, who is still in practice in
Ottawa, Canada. Before leaving Canada Mr. Gartrell obtained the L.D.S.
of Toronto, sine curriculo,

Im 1859 Mr. Gartrell went to New York, and became an assistant
to Dr. Peck, of East 28th Street. After Dr. Peck’s death he carried on
the practice for the widow of Dr., Peck till 1865. During this time
Mr. Gartrell had frequent access to Dr. John Allen’s laboratory, which
was then managed by Mr, (now Dr.)) Close, who gave Mr. Gartrell in-
structions in continuous-gum work without any fee, and with every
encouragement to pursue it.

Mr. Gartrell has been working at continnons-gum ever since, so that
in the following pages—see Chapter XXITI. on Continnous-Gum Work—
the reader will find information respecting the most recent advances which .
he has made in this beautiful process.

It will thus be seen that Mr. Gartrell learned his dentistry in Toronto,
and afterwards practised in New York; but how it is that he is claimed
as an American doctor, as well as a dentist, puzzles Mr. Gartrell himself,
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while, at the same time, all eredit for his admirable invention is taken
from him.

Work of this kind needs patient skill and a practical acquaintance
with all the details of the antiseptic treatment of the roots and teeth
that may be used as supports. The illustrations (Fig. 116) show all the

N
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Spows Derails oF MR, GARTRELL'S BeMovanLg Bripge-WoRk.

practical details of the eamstruetion of a case of Mr. Gartrell's removable
bridge-work. I wish to direet attention to the bend in the bar and the
glot in the bridge that fits it, as a bend or angle in such a position adds
mechanically to the stability of the bridge.

I have seen other bars made by Mr. Gartrell, which had a bend or
angle, a good example of which is seen in the upper case with the curved
bar which is illustrated in Fig. 117. The bar was anchored in two firm



202 MECHANICAL PRACTICE IN DENTISTRY.

canine roots, and the patient, an aged lady, wore the vulcanite denture
made to fit the bar for some eight years—till, in fact, death claimed her.
This type of removable bridge seems to me to have a future before it in
snitable cases, which may come under the dentist’s notice. I have, myself,

been shown by Mr. Gartrell a couple of such cases in Penzance.

Fic, 117.
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The illustrations (Fig. 118) show another variation of Mr. Gartrell’s
methods, with a molar and bicuspid erown banded to carry the bars which
are attached to them.

I here ficure two dentures (Fig. 119) which I made for patients
who wished to take advantage of one of Mr. Gartrell's methods of holding

a denture on the maxilla, Such split bars, applied to sunitable roots, will
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last for years. By taking advantage of the modern advances that have
been made in construction by Mr. R. P. Lennox and others, such work

Fra. 118.
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has a useful carecer before it. One of
the bridges in question has been in con-
stant use for eight years, with only one
mishap to the cement in the anchorage,
and the other is still in use after five
years of hard daily wear.

Given a case with healthy roots of
sound tissue, with close articulation, and
where conspicnons fastenings cannot be
used, the modifications which I have made
in Mr. Gartrell's methods appear to be
very useful. In the first one 1 speak
of, the patient showed her gums in speak-
ing and langhing. With the number of
healthy roots which were still left in the
maxilla, it was impossible to construct a
suction case that would resist all the
shocks of speaking and eating, and yet
leave the patient without anxiety as to
the stability of the case under all ecir-

cumstances. I, therefore, made the small split bars figured on the
model (Fig. 120), which were cemented into the roots of the bicnspids.
On these split bars were fitted small gold boxes or slots, which were

attached to the bridge to ensure
its retention in position under
a strong pull. The split bars
were soldered to the root anchor-
ages, so as to present no diffi-
culty in placing the bridge in
the mouth or of removing it
at will. Care was taken, before
fitting the teeth, to solder on the
plate blocks of gold and plati-
num to occlude with the lower
teeth. The pin teeth were then
fitted and Dbrought into correct

Fig. 119,
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relation with the lower teeth and the gold plate, the case was tried
in the mouth, and the teeth were pushed into their intended positions

Fia. 120.
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on the roots and the gum with a wooden handle which had a notch in
the end of it. The denture was now removed from the mouth, invested,
soldered, and polished in the usunal way.

BHOWS REMOVABLE BripGE, WiTiL Snann Gond Boxes ok SLOTS,
WHICH TIGHTLY FIT OK THE BaRs.

When the necessary adjustment and fitting had been done in the
mouth, the split bars were slightly opened, and the denture went home
on the maxilla with a snap, fitting quite solidly without any motion
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Frz. 122,

SHows Srnit Bar secoren o Roor or CANINE.

Fro. 123.

BHows Parative Surrace or Case (Fie, 122), with Gartiert Box or Stor
ox PLATE TO FIT o SeLit Baw,
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(Fig. 121). When it had to be removed for ecleaning, it reguired some
effort and careful handling to lift it off its supports.

I show illustrations of another case, in which only one split bar was
nsed (Figs. 122, 123). In this case anchorage could best be obtained
from the root of a firm, strong canine.

A platinum post was made to fit the canal of this canine, and on the
free end of the root was fitted a cap attached to the post. To the post,
collar, and cap was soldered a split bar. On this bar was fitted a gold
slot, which was soldered to the gold plate (Fig. 122), and the necessary
teeth were ground and fitted to suit the nature of the articulation.

a
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ASHows REmovapre Bripog 1x Positiox,

The denture (Fig. 124) has been worn by my patient for nearly six
vears, and the canine root is loosening from absorption of the socket,
which is a peculiarity of my patient’s family. The value of the anchorage
was fully explained to the patient when the bar was made. The large
plate, held in secure position by this plan, will, I think, show that cases
can be advantageously treated on the removable bridge designs of Mr.
Gartrell.

It, therefore, seems to me that if large, solid work can be treated thus
as a removable bridge, the need for fixed bridges must be somewhat
exagoerated in many instances, To my mind removable bridges offer all
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the advantages of fixed bridges, with the added attraction that they do
not call for the destruction of valuable teeth as abutments, such as the
use of fixed bridges too often entails, as we commonly see them designed.

The duration of the ordinary fixed bridge in the United States is
placed, I was told, at from three to five years. The removable bridges
which T have described have lasted a longer time than this, and were not,
in my opinion, much more difficult to construct. Moreover, the patients
have worn them with comfort, and have thus probably been spared an im-
mense amonnt of suffering that I have often heard deseribed as * torture,”
lasting for months, which some fixed dentures would have given them.

Fig. 125 shows details of a bridge constructed by Mr. Charles Rippon,
of Dewsbury, and exhibited by him at a recent meeting of the Midland
branch of the British Dental Association, held at Rochdale. The bridge
was removable, and was held and strutted between a molar and bicuspid,
in sockets attached to bands of gold which encircled the living teeth.
The action of the bite did not canse any movement of the bridge, or of
the teeth which sustained it.

Fra. 125.
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CHAPTER XX.
FIXED BRIDGE WORK.

In the whole scope of dentistry, no subject provokes greater conflict of
opinion amongst the profession than the subject of Fixed Bridge Work.,
The conservative dentist will have none of it, while the enthusiastic worker
who moves with the times *is fascinated with it,” although he has had
many lamentable failures, for which handsome fees have been paid. It is
alzo one of the few subjects discussed amongst us that seems to have com-
pletely eluded the accurate and trustworthy application of statisties, as
pointed out by Mr. R. P. Lennox. One cannct but notice, when reading
the elaborate details of bridge-work procedure, in articles and books
published upon the smbject by those who advecate it as the highest
manifestation of the operative skill that is in them, how completely the
failures are, shall I say, overlooked.

There are few of us who have not learnt some of our best lessons in
dentistry from our failures,—and it savours of a lack of candour, to say the
least of it, that the cases of failure in this method of constructing artificial
denturez are not published and thus placed on record.

Failures are regularly recorded in medicine, in surgery, and in science ;
the value of experience as a teacher is thus always present to the minds
of men who are investigators and truth-seckers,—not mere opportnnists
or quacks,

It is hardly to be expected that the most skilful dentist can improve
upon nature in her normal development of the dental apparatus. At first
sight it would seem impossible to place a strain npon the natural roots
which they were never designed to hear, sueh as is applied when a rigid
and unresting form of force like a fixed bridge is anchored to them.

It should be remembered that in the operation of extraction most of
the testh are dislocated owfirards, before they are removed from their
sockets, and it is owing to the strain which bridges exercise in this
direction that the work so signally fails ; the roots cannot stand the strain
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put upon them. The swinging, triturating, and lateral action of the
mandible is in many cases more than a match for the most talented
“dental engineer” ; the fixed bridge not infrequently becomes gradually
loosened, and iz thus less nseful in the mouth than a properly designed
plate would be in such cases.

An intellizent investigator, seeking the truth on this subject, will
notice that in a large number of bridees the masticating surfaces of the
artificial substitutes are made with rudimentary cusps ; in some instances
they are even reduced to mere planes. The actual amount of masticating
surface is also deliberately reduced much below that originally possessed
by the patient.

It is likewise remarkable how little lateral shock many forms of bridges
are able to withstand for any length of time. I therefore think it can no
more be proved that bridge-work is of universal application in the
construction of artificial dentures than it has been proved that gold is of
universal application for filling eavities in the natural teeth.

It is difficult for me to write dogmatically on this subject, as my
experience in the use and construetion of bridges iz small. I have,
however, had opportunities of examining bridges which have broken away
from their anchorages in the mouths of patients and have been relegated to
the waisteoat pocket.

The construction of these bridges left nothing to be desired for work-
manghip, but the rapid absorption of the root or roots to which they were
attached, together with the disappearance of the external wall of the
alveolar process, seems to me fo point out that something more than
“ideal” workmanship is wanted, before a patient ecan be said to have
received a gquid pro quo for the expense and suffering which are too
commonly asscciated with the treatment of such cases,

Dr. George Evans, in his book on ** Artificial Crown and Bridge Work ™
(fifth edition), sets forth the claims in favouwr of bridge-work in the
following language (pp. 145-146) :

¢ First.—The perfect replacement of lost teeth by artificial ones, and
without the use of a plate.

“ Second.—The absence of any mechanical contrivance to interfere with
the tongue in articulation.

“Third.—The natural teeth are not abraded by the presence of clasps,
the functions of the sense of taste are more perfectly performed, and a

p
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healthy eondition of the tissnes preserved, because the gums and palate are
not covered over with a plate.

* Fourth.—The solidity and immovability of the denture at all times
both in speech and mastication,

“ Fifth.—The weight of the denture, and the strain of mastication,
are proportionately distributed on the natural teeth, which are better suited
to sustain them than the contignous alveolar surfaces,

“ Bixth.—Its special adaptation to the replacement of single teeth, or of
a small number, where bridge-work is usually superior to any other
device.

“ Seventh.—While all operations performed for the restoration of lost
teeth, like other remedial operations, are temporary rather than permanent
in their results, bridge-work as rerards permanency takes equal rank with
any other procedure.

“The following, on the other hand, are objecfions raised against
bridge-work :—

“ First.—It fails to restore the contour of the soft tissues above the
bridge, as artificial gnms cannot properly, in most cases, be used in this
style of work.

“ Second.—The slots bevelled under the artificial teeth, called self-
cleansing spaces, fill with particles of food.

“Third.—The speech and comfort of the wearer are often affected
by these self-cleansing slots under the front teeth.

“ Fourth.—The teeth employed as abutments are usually irreparably
destroyed by the process of crowning.

“ Fifth.—If an extensive bridge iz made of gold, being immovable it
is impossible to keep it perfectly clean, as the metal will tarnish in parts
out of reach of the brush, and will gather offensive matter on its surface
and in its interstices.

“ Rixth.—In cases where it becomes necessary to temporarily remove
the bridge for the purpose of repair, or because of disease in the teeth
which support it, the operation is diffieult, and the bridge is usually
injured so as to unfit it for re-insertion.

“ Seventh.—The teeth which support the bridge are required to hear
more force and pressure than nature intended—where the piece is large
many times more—and, the bridge being permanently attached, at no
time can any rest be given the abutments or the contignous parts by its
temporary  removal,  Thus a pieee of bridge-work of fourteen teeth



FIXED BRIDGE WORK. 211

supported by caps or crowns on four natural ones, each one of the
natural teeth may have to bear more than three times the strain, in
supporting the weight of the denture and the force of mastication, that
was Intended.

“The ultimate result is evident to any one who is experienced in
dental practice ; and unless the anatomical eonditions are most favourable,
the usefulness and durability of such work iz decidedly limited in
character, considering the time, trouble, and great expense attending it.

“Such are the oljecfions which have been put forth against bridge-
work ; and yet, whatever may be urged against it, its adeantages have
won from a majority of the profession, including many accepted autho-
rities, an enthusiastic, almost a sensational indorsement: some prae-
titioners even going so far as to proclaim it the only true method for
the insertion of artificial teeth.

“Judged impartially, bridge-work has many advantages when prac-
tised by experts who properly construct and apply it.

“ Without doubt it has been and is still abused. Bridges have besn
inserted where the snpport was insufficient, or the construction was wrong
in principle or faulty from lack of skill. More than this, bridge-work
has been passing through the experimental period, when failures are apt
to appear more prominently than successes. The chronicles of dental
literature, however, in this respect offer only a repetition of the historical
difficulties that attend all new departures in the arts.”

Mr. Charles S. Tomes, in his “ Manual of Dental Surgery,” says (pp.
708, 709) : * With regard to bridge-work, there are not, as in the case of
crowns, a great many places in which it is the best thing to be done ; still,
there are just a few ; this word of warning is the more needed, as nothing
in modern dentistry has been g0 abused as bridge-work. The implantation
of teeth in the jaws is in man, as also in animals, very closely proportionate
to the strain which comes upon them in mastication, and is not greatly in
excess of their necessities, even making due allowance for the fact that we
cook and soften a great deal of our food.

* When, then, as is too frequently done, a bridge carrying quite a
number of testh is fixed upon two or three roots or complete teeth, these
unfortunate testh have to bear all the strain, which in the normal mouth
wonld be distributed over the roots of many teeth ; and not only that, but
the remoter parts of the bridge, when bitten upon, may exercise a strong

p
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lever action, thus trebling or quadrupling the strain upon the attachment
above that which would occur were the support underneath the force
applied.

“The natural and inevitable result iz that they either become very
painful or abzolutely come out ; and I have removed many a bridge, teeth
and all, for which the patient had paid a fabulous fee but a year or so
previously.

“ When, therefore, considering the question of resorting to a bridge or
to some other appliance, the first thing iz to consider how the strains will
come, and whether it is reasonable to expect the teeth which have to bear
them to do so. And it should be borne in mind that the roots of a dead
tooth are apt to be already below a normal standard of health, and that it
is therefore better, so far as this mechanical matter of strain goes, to cap
over a live tooth than a dead one,

“It must be remembered that a tooth will bear considerable and
repeated applications of foree in a vertical direction, and but to a very
limited extent in lateral directions, the ordinary excursions of the jaw in
mastication not tending to displace teeth laterally, except to a very short
distance. An execellent example of the inability to tolerate lateral thrmsts
is seen when the back teeth have been lost, and the lower incisors strike
upon the backs of the upper teeth,—a condition which speedily results in
their being loosened.

“ Henee it is necessary to carefully consider the directions in which force
applied to the bridge will act upon the teeth which serve as its attachments,
lest we be subjecting them to strains which will destroy them ; and it is
never reasonable to ingert in the form of bridge-work a large number of
teeth to be carried on two or three roots or entire teeth. This practically ,
amounts to a condemnation of large bridges, except where a good many
teeth or very sound roots remain. But for some few selected cases small
bridees serve a very useful purpose ; removable bridges, such as those
designed by Mr. Gartrell, are, in cases that lend themselves to their
application, to be preferred to fixed bridges, as they admit of complete
cleanliness, a result which is oftentimes hardly attainable with the fixed
bridge. And it need hardly be said that the employment of a bridge is
quite unjustifiable where the patient’s tecth are loosening.

* 1 was lately consnlted in a case where bridges had been inserted less
than a year previously which were already failing from this cause ; and it
was obvious from the depth of the erowns on the molars and bicuspids
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that the testh used for attachment had already gone far on their way
towards coming out at the time when the bridges were inserted. It is
hardly possible to suppose that the practitioner who inserted them can
have done so with any other view than securing of a large fee ; one of the
bridges had no opposing teeth whatever, so that it could hardly have been
expected to be of any use to the victimised patient.”

Mr. R. P. Lennox, of Cambridge, in his recent work on Some Methods
and Appliances in Operafive and Mechanical Dentistry, has obligingly
furnished ws with the statistics relating to two fixed bridges which he
and his partner inserted. He points out how the first case was lost
by the failure of the two upper lateral roots to support a bridge of
the four incisors ; the central roots had been lost before the treatment
of the case was undertaken. “The second bridge after six months’
wear was knocked out by the handle of a mangle, and is therefore only
interesting, from the statistical point of view, in this, that the patient
declared she liked the bridge and was sorry to lose it.”

Mr. J. Charters Birch, of Leeds, has studied bridge-work very
closely for more than seven years, as carried out by the best exponents
of this kind of dentistry. His own experience of a large fixed bridge
- in his own mouth and of the construction of over eighty bridges during
the time mentioned leads him to speak highly of the work.

The following are his conclusions with regard to some of the pre-
cautions to be observed, in order to arrive at successful results & ewell
selected cases : (1) The suitability of the case for bridge-work ; (2) the
poeition which the bridge will occupy ; (3) the probable duration of the
bridge, and whether itz future will be affected by the decay, or loss of,
or accident to any of the remaining or opposing teeth in the mouth.

All these considerations apply with much force (4) to the loss of a
bicuspid or molar in the jaw carrying the bridge, as such a loss will
often so change the nature of the articulation as to cause too much stress
upon one particular tooth, which may result in periostitis ; (&) to the loss
of opposing teeth ; and (¢) to the tilting forward of adjacent tecth. In
other cases the result of loss or accident may be a thrusting of the bridge
in or out of line sufficiently far to produce absorption of the alveolar
process, which in time would render the bridge loose and useless.

The condition of the roots to which the dentist intends to anchor
the bridge in the mouth is therefore one of momentous interest, as 15
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also the question whether they are suitable for crowning, or sufficient in
number and of the needful stability to support the rigid stress of a bridee.
Patients not infrequently expect the dentist to make use of roots which
have been covered by a plate for years, and can only be felt by the nse of
a probe. Sometimes the condition of such roots is deplorable, owing not
only to the septic eondition of the canals, but also to the ragged edges on
them, which cause irritation of the gnm tissue. Roots like these should be
irrigated with a syringe filled with hot water, and dried with an Evans’
root-dryer. Overhanging gum ecan be readily removed by a few appli-
cations of ethylate of sodium, carried to place on some eotton-wool ; the
treatment should be continued until the surfaces of the roots are exposed.

To treat the canals,—a suitable probe, moistened and coated with
powdered permanganate of potash, should, if possible, be passed up the
full length of the cinal. Before the probe is withdrawn, the canal and
pulp eavity should be explored, in order to ascertain whether the foramen
at the apex of the root is enlarged or not, or if the side of the root is
perforated. In withdrawing the probs as much of the permanganate of
potash as possible should be left in the cavity. The ecanal should then be
syringed with a 20 ‘per cent. solution of peroxide of hydrogen, full
strength.  The chemical combination will cause an effervescence which will
actively drive all débris out of the root and disinfect and sterilise the canal.
This treatment should, if necessary, be repeated several times, until the
clean probe is found to be free from all septic odour when removed from
the eanal.

If the root iz a suitable one, the canal should be dried, and a removable
dressing, charged with some powerful antiseptic, placed close to the
foramen.

Roots covered with gum are best filled with gutta-percha, which will
dislodge the overhanging gum. Before the gutta-percha cools, a tinned
tack of sufficient length should be warmed, and its head covered with
gutta-percha, then gently but firmly pushed into the root-ecanal so as
to make the gutta-percha expand over the surface of the root. The
sinallest size wood screws, as used for fine eabinet work, or the tapering
serews made by Mr. Lennox’s method with the ends flattened and curved,
or dental alloy pins guarded with a disc soldered on, will also be found
useful in this detail of treatment. In the eourse of from two to four
days the root surfaces will be seen quite clearly and found free from
irritation or tenderness.
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Roots have a value according to their length. A long root may he
made to last for years by means of support suitably applied. Short roots,
on the other hand, will be found only too often to yield nothing but
disappointment.

It is therefore a necessity in bridge-work to ascertain beforehand the
character of the roots in the mouth, so as to be able to decide npon their
value, This is where experience comes in, Doubtless the X rays will be
found of walue in some cases in which without them it is sometimes
impossible to obtain the exact information needed for such work. The
roots that can be used as supports should be treated antiseptically. When
they are brought into a healthy condition, dowel-pins or posts can be fitted
to some of them, and collars to others, in the following manner: An
impression is taken in plaster of Paris, with the dowel-pins and collars set
in position. When the plaster has set and the impression is removed from
the mouth, it is carefully examined. Should any of the dowel-pins or
collars be found to be loose, they are secured in position with a little wax.
The method of securing them is to run a thin layer of wax round the
inside of each, which admits of their being easily removed from the model
by heat. The melted wax will leave a slicht spacz between each collar and
root, which permits of the collar being removed without injuring the
" model. The collars ean be kept exact in fit by filling them, as they stand
on the plaster impression, with melt=d fusible metal, such az is nsed by
Dr. Melotte. To ensure their retention in correct position, guide points
should be made on them. Before the collars are filled, pipe-clay tempered
with glycerine should be built round them where the fusible metal is not
wanted to run. Before the metal is poured, the inside of the collars
should be painted with whiting ; this gives them a surface which will part
from the fusible metal.

The melted metal is poured into the collars prepared for it, and before
cooling, a tinned tack is pressed head downwards in each collar, When
the metal has cooled, the clay is removed from the impression, and metal
castings fitting the collars will be found in the impression, each provided
with a spike for securing attachment to the plaster model,  All traces of
clay are then removed from the impression, and the fusible metal cores are
east #n sifu in the Impression, so that the collars can be put on and taken
off without any risk of injuring the model, such as would exist if it were
made entirely of plaster. Copper tubes are fitted on the dowel-pins before
the impression is cast in plaster. When the model has set and can be
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drawn, a metal lining will be found in each eanal for the dowel-pins or
posts, and metal roots for the collars which are to b made into erowns.
Should the model prove satisfactory, the plaster in the labial region above
the dowel-pins is eut away till the end of the dowel-pins or their copper
sockets can be reached, in order to allow the workman to prise each dowel-
pin pivot out of its copper socket, so that in completing the bridge it can
be lifted off the model, when it is ready to be invested for soldering.

The dowel-pins are generally fitted with gold or platinum discs, which
are most carefully adapted to the end of the root and soldered to the pin.
Close adaptation can be obtained by the aid of a handle shod with india-
rubber of the thickness of a pencil, in the middle of which a hole is made
to take the free end of the dowel-pin. Pressure applied by the hand, or
with a light tap on the end of the handle with a hammer, will cause the
thin disc of gold to adapt itself to the surface which it is intended to fit.
A similar handle charged with impression ecomposition will also be found
of use, as the pressure applied by it to the end of the root, with the thin
metal surface between the root and the impression, will make an excellent
fit. After due preparation, the porczlain teeth are fitted to the model,
backed, positioned, invested and soldered. The investment is made of
marble-dust and plaster.

An impression is taken of the antagonizing teeth with clay tempered
with glycerine, as before mentioned, in a suitable tray, around which a
gection of large rubber tubing is placed. Fusible metal to form the die is
now poured into the impression ; this gives a sharp reproduction of the
surfaces of the teeth to which the bridge has to be built. The metal east
is cooled, painted with whiting, surrounded with a rubber ring, and melted
Melotte's metal, which has a lower melting-point than fusible metal, is
poured on the die at as low a temperature as possible; this forms the
counter-die. The die and counter-die thus made will give the masticating
surfaces of the teeth, between which the gold ean be struck which is to
form the crowns for the collars.

The crowns and dowel-pins, made as described, should be fitted in the
mouth, and a plaster impression taken of them in position. The
impression should then be cast, and the erowns and dowel-ping accurately
adjusted to the bitz. The dowel-pins are attached to each other on the
model with hard wax. The teeth are removed from the model and
invested, the investment is allowed to set, after which the wax can be
scilded out. The gold and solder are placed in position in the investment,
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which is heated t5 redness when the soldering is done. The investment is
allowed to cool, and the work is removed from it. The erowns are next
attached by wax to the dowel-pins. Pin teeth are fitted in sueh a way that
they do not touch the gum, in order that a space may be left for cleaning
away any food which may lodge between the gum and the tooth, The
articulating surfaces of the tzeth thus msed to bridge across spaces are
made of pure gold, in the same way as the masticating surfaces of the
Crowns.

The metal articulating surface, having been made, is placad in position,
attached to the teeth in wax, and adjusted to the bite. The completed
bridge is carefully lifted off the model, a piece of tobacco pipe stem is
fitt>d across from molar to molar, or bicuspid to bicuspid, and invested
with the bridge, in order to prevent as muech as possible the warping of the
bridge during soldering. When the bridge is soldered, it should be allowed
to cool very slowly in the investment. When it is cold, the investment
may be removed, the bridge pickled in acid, finished, tosted on the model,
and then heavily gilded to give it* coating of pure gold all over. Bridges
are cemented in position by various cements of the oxyphosphatz of zine
type, but there is little doubt that their existence is prolonged if guntta-
percha is used instead of cement. The reason is a simple one: the
' gutta-percha acts ag a buffer on and in the roots, and allows some * play

stwezn the roots in the alvesli, and the crowns and dowel-pins which are
attached to or anchored in them.

All the bridges which I have sezn, that have come to an untimely end,
were dmmovably cemented in the roots, Many of us remember crowns
which have lasted for twenty-five years or longer in the mouth that were
fixed in position with gutta-percha or mastic cement. The advantages of
allowing for  buffer ™ or “play " movement, when anchoring bridges,
seams to have been largely overlooked in the books and papers on the
subject.

The illustrations of bridge-work given in the American books and
journals appear to me, despite their wonderfully elaborated details, and
the precision and care with which they are engraved, to be wanting in the
little irregularities and * aceidents,” as a painter would say, which speak
so graphically of the wraisemblance that we naturally expect to find in
books written by eminent aunthorities.

Are these beautifully symmetrical designs made on models for
illustration, or are they actually taken from cases in practice, and do they
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represent bridges which have been worn in the mouth for a number of
years ?  The intelligent inquirer is uwsnally left in the dark as to the time
which it takes to treat the roots, and to construct a bridge ; also as to the
average duration of a bridge, under all conditions, in an ordinary mouth.

More information is reguired than we at present possess on the subject
of fixed bridge-work, but it seems almost impossible to obtain it. If the
conditions were always equal, no doubt the knowledge required would ere
this have been on record. I am fully aware that one root may be
thoroughly and successfully treated in ten minutes, while another may
take several hours and yield less satisfactory results ; but, notwithstanding
this, I cannot help expressing a hope that my brother practitioners, who
make bridge-work a specialty, will fully and candidly place before us the
results of their labours, with all the details of their cases, be they failures
or successes, for it is only by honest interchange of thought and experience
that real progress can be made.



CHAPTER XXI
FUSIBLE METAL.

I ax so much impressed with the value of this material, that I think it
may be of interest if I recount some of its advantages and uses in
dentistry.

I have to thank Mr, R. P. Lennox, of Cambridge, for many hints
that will be found in this chapter, as well as for so admirably bring-
ing before us the uses of a material little employed by dentists, in
the valuable paper which he read, and the demonstration which he
gave, at the London meeting of the British Dental Association, in
August, 1891,

Fusible metal will be found useful for the following purposes .—
(1) For making plates for the maxilla or the mandible, on which to
build or model the wax bite; (2) for use as a rigid support when set-
ting mineral teeth in position with wax, in cases intended for vulcanite
dentures ; (3) for making dowel crowns; (4) for making a mandrel
with which to construct gold crowns; (5) for mending a vulcanite
denture with speed, when a tooth has been broken out of the vulcanite ;
(6) for making an interdental splint in a case of fractured mandible ;
(7) for making dies with natural teeth for striking up crowns; (8) for
making slab bites,

Care is needed in using fusible metal in these different ways. A few
experiments will show how valuable to the practitioner the use of the
metal is in carrying out accurate work,—in bite-taking, for instance,
which is often faulty by ordinary methods.

A plaster model is used, as in all ordinary routine, on which a wax
plate of the desired thickness is made, of such a size as may be suitable
to the case in hand. At a convenient position a piece of wax, half an
inch wide and as thick as three sheets of wax, is added to the plate, with
which to form a “gate” or entrance for the melted metal.
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It is well, when modelling the wax plates, to avoid undercuts on the
labial surface of the model. The fusible metal casts so acenrately that
the model is easily damaged if great care is not taken in humouring and
lifting the plate from the plaster surface. The wax plate is wetted and
covered with Crown composition, which has been previously softened in
hot water. It should be not less than a quarter of an inch thick. The
composition is allowed to cool, and, when hard, the wax plate is removed
from the composition. The composition is replaced on the model after
the plaster surface of the model has been well rubbed with French
chalk, and slightly warmed before the fusible metal is poured. The fusible
metal is then melted in a suitable vessel, and quickly poured into the
cate left between the plaster surface of the model and the composition,
which communicates with the space forming the mould. The fusible
metal is allowed to eool. It is then carefully removed from the plaster
model, and the sharp edges are removed or trimmed with a hot copper
or steel tool, or with a file. Neglect to remove these sharp edges causes
great discomfort to a patient when the plate is tried in the mouth. A
little care spent in modelling the wax plate will be repaid by the perfection
of detail of the fusible metal plate when it is used to fit in the month.

On the fnsible metal plate ean be built the necessary amount of wax
with which to articulate with the natural teeth still remaining in the
opposing jaw of the patient, and to take the bite,—or the wax can be
made to fit to a similar block of wax which has been fitted to the
opposing jaw. It is of great value to the practitioner to have, not only
an accurate, but a rigid plate fitting the model with which to take the
bite ; and there is no difficnlty about this, as such a plate is so easily
and simply made.

In the case of vulcanite work, fusible metal in the form of a plate
is invaluable, as it not only most accurately and sharply reduplicates the
surface of the plaster model, but affords an excellent base to which the
mineral teeth can be attached with wax. When such a case is fried in a
patient’s month, the work does not go out of shape, as it often does when
the whole of the proposed denture is modelled in any kind of wax., The
gharp relief given by the fusible metal to the plaster surface does away
with the need of investing a plaster model on which to voleanize the case.

This metal is most helpful in making dowel erowns by Mr. Lennox’s
method, which is referred to in another place. The impression is taken
with Crown composition, in a tray that permits the direction of the canal
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to be corvectly indicated, with a wire post fitting the canal in the root.
The impression is cooled in the mouth, the guide pin is withdrawn from
the root, and the impression from the mouth. A thin sheet of wax is
softened and laid in the impression. The surface of the wax is wetted,
and filled up with warm composition .in a soft state to make a lid to the
impression, The wax is removed, and the lid of composition is replaced
on the impression. Fusible metal is then poured in between the snrfaces
of the mould thus formed by the impression and the lid. The wax should
be so fitted that a thin casting is made, becanse, when large masses of
the fusible are cast, they are apt to become very granular on cooling.,
Making a cast for dowel crowns in this way has the advantage of not
losing any time waiting for the usual plaster cast to set ; and the valuable
parts of the cast, especially those representing the canal and the root-face,
are not easily injured during the process of fitting.

In making gold erowns fusible metal forms an excellent mandrel for
shaping the ferrule which is to embrace the root. A ferrule is made from
a thin strip of copper, in the form of a portion of a flat ring, by
folding it round the root to be crowned, care being taken to place
the shortest curve next the gum. The ends of the copper strip
are grasped with a pair of pliers, and they are drawn together until the
lower edge fits the form of the voot a little above the gum. This
ferrule is soldered at the joint, placed on the root, and filled with wax.
An impression is taken in Crown composition, and, on being removed
from the mouth, the ferrnle is filled with wax. A brass pin, cut in half,
is thrust head downwards into the wax towards the bucecal surface of the
ferrule, and a model is cast in plaster in this impression in the usual way,
The model is drawn, and the ferrule being left in due position on the
model, the wax is removed from it, thus exposing the brass pin. A small
hollow is cut on the plaster surface within the ferrule on the lingual
side.

The mandrel can now be made by melting fusible metal into the
copper band on the model, and, with a little pressure, holding the fusible
metal in the matrix till it cools. The brass pin is of use as an aid in
handling the mandrel,—and the depression cut on the plaster, being filled
with fusible metal, forms a guide with the brass pin in replacing the
mandrel in its correct position on the model. The mandrel offers a ready
method of determining the depth of the gold which is to encircle the root,
and also the shape of the gum festoon,
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In the work of mending broken vulcanite plates, where a tooth has been
broken out, a dovetail is cut in the wulcanite where the tooth has been
damaged, and a conple of undercuts are made at each side of the dovetail.
The tooth is held in position, and fusible metal is melted into the dovetail
with a hot steel tool. The melted metal i8 squeezed into position by
pressure applied with the finger and thumb, and, when cold, scraped and
polished.

An additional pin tooth ean be added by preparing the vulcanite plate
and fitting the tooth into due position with wax. The plate and tooth are
invested in plaster, the wax being left exposed. When the plaster has set,
the wax is scalded out, and melted fusible metal is poured into the space in
the investment.

Natural tecth can be used as punches for stamping up the cusped
surfaces of gold crowns. The punches, which are made of a size to fit
into a steel handle, are produced by planting a natural tooth crown down-
wards in impression composition, placing a brass ring over it and filling
up the ring with fusible metal. The picee of gold is stamped into shape,
with the aid of a hammer, on a lomp of beeswax.

This use of fusible metal will be more fully referred to (in the
following Chapter) under the subject of crowns.

Mr. Fenn-Cole, of Ipswich, has used fusible metal for making
interdental splints, in cases of fracture of the mandible,—and so has
Mr. Lennox.

Impressions are taken of the maxilla and the mandible, which are cast
in plaster in the usual way. The cast of the mandible is sawn across,
through the site of the fracture, and the teeth of the separated parts of the
cast are brought into correct occlusion with the teeth in the cast of the
maxilla. The plaster parts of the cast of the mandible are then united with
plaster, and thus brought into normal position. When the plaster is
thoroughly set, a suitable splint is modelled on the surfaces of the teeth of
the cast of the mandible. This can be rapidly and easily done by rubbing
the surface of the plaster teeth with French chalk, and pressing a sheet of
Crown composition of snitable thickness on the model till 16 fits.

This model of the proposed splint can be trimmed with a knife, or
filed with a wood rasp or vuleanite file, till its surfaces and edges are of
suitable dimensions, and agree with the teeth in the maxilla. The model
of the splint is invested on the medel with plaster, or with Crown com-
position sufficiently thick. The model of the proposed splint is removed,
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the parts of the mould are bronght together, and suitable * rates ™ are
made through which to pour the melted metal. Fusible metal is now
poured in and allowed to cool. If due care is taken in the casting, as
well ag in the mounlding of the splint, the result will be excellent.

The fusible metal splint, when cold, is carefully removed from the
mould, and thoroughly polished and finished, to make it comfortable in
wear. It will be found to fit the patient’s teeth correctly, and the fracture
will be reduced as soon as the splint is placed in the position which it is
intended to oceupy. The splint ean be removed if necessary for cleaning,
or it can be kept in sifu till the fractured surfaces of the mandible have
united.

Any one who has seen such an accident treated with the speed and skill
with which I smw Mr. Lennox deal with a fracture a few years ago will
have cause to wonder if surgeons do not learn to make fusible metal splints,
when the existence of the metal is brought to their notice throngh the
columns of the medical journals. Such splints will enable them to give
sufferers speedy and effective relief, and should lead them to abandon the
crude insecurity of the four-tailed bandage, supplemented or not as it may
be with gutta-percha splints inaceurately moulded to the chin.

A patient with a tolerably good supply of upper and lower teeth, who
is suffering from fractured mandible, can be placed in a greater condition
of comfort by this method than is attainable by any other kind of
treatment.  Amongst other advantages which it offers is that of
immediate restoration of the powers of mastication. This method of
treating fractured mandible does not appear to bhe practised in the
United States,—interdental splints made of vuoleanite, costing far more
time and labour, being the favourite kind in use.

Mr. Lennox's method of fixing a splint is to drill holes through it on
either side of a fracture in such a way that ping passed through them will
pass hetween adjacent teeth, and, becoming wedged there, hold the splint
down,



CHAPTER XXII,
CROWNS AND FURNACES.

THE value of crown work seems to have passed beyond dispute, and of the
methods of making crowns there is no end.  Although the literature on the
subject is voluminous, it involves no little trouble to avoid complexity of
construction of a crown on the one hand, and inefficiency of result on the
other, if one is gnided by some of the modern hooks which rank as text-
books.  Broadly speaking, erowns may be divided into two classes, the first
of which may be described as dowel-pin crowns, and the second as collar
CTOWNS,

1. The dowel-ping, which have for many years been known as “ pivots ™
in the United Kingdom, are gecured to the mineral or porcelain crowns, and
the free ends are set in the roots of the teeth en which the crowns are
mounted. The pins are made in a variety of forms: round, triangular,
square, feathered, &e., some of which are split lengthwise for a certain
distance. Dowel-pins are commonly called * posts ™ by American writers.

Of the varions forms, the round pin is the strongest and most generally
used, as it is easy to proportion its strength to the size of a root-canal ;
moreover, the substance or strength of a root which is to be crowned need
not be reduced to any serious extent in preparing it to receive the pins.
The following are some of the advantages of the round pin :

It possesses the greatest strength in a given bulk ; it is easy to make
with standard wire of ascertained tensile strength ; it can be removed from
the canal in case of fracture by means of a trephine used in the dental
engine, or with a pair of pliers which has slender jaws. If a broken pin
cannot be extracted, a new one can be placed in the root by cautiously
drilling a fresh hole on either side of the broken pin. It necessitates the
removal of only a small amount of tissue for the pin to fit the root-canal.
The only disadvantage of the round pin is its tendency to allow the crown
to rotate, owing to the crown usually being constructed to rest on a plane
surface. This ean be avoided by making the end of the root convex, or by
cutting a bevel on the root on which the labial end of the crown is to be
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fitted. Rotation can also be prevented on a root prepared with a plane
surface by cutting a dimple or hollow in a suitable place and punching the
plate of metal forming the cap to fit the spot. The addition of a short
length of wire soldered to the dowel-pin, with a pit eut in the root-canal
to receive it, will not only greatly strengthen the pin at its weakest place,
but also prevent rotation. Square, or triangular, or feathered pins do
not possess any advantages over a round pin except that they ecannot
rotate,

Split pins are weaker than =olid pins, and are mostly used in tubes or
sockets, such as the tube designed by Mr. F. H. Balkwill, of Plymouth,
which is screwed into the root. Feathered or wedge-shaped pins do not
always resist vibration in the form of strains or blows from antagonizing
teeth, and when they are made of soft platinum they easily bend. The pin
of the Logan erown is a good example of this type of pin. Tubes of gold
or platinum have also been used for many years past as dowel-pins. These
varions kinds of pins and tubes are all used in the incisor and canine
regions. For bicuspid teeth, the roots of which are flattened and some-
times bifurcated, a flattened pin is generally used, which can be split and
bent if necessary at the end, so as to enter each root. Round pins, which
can be screwed into one or more of the roots so as to form a support, are
‘best for molars.

Crowns are made (#) of gold, (#) of gold and poreelain, or (¢) entirely of
poreelain,  All-zold crowns are commonly usged on the rootz of bicuspids
and molars ; and gold and poreelain, or porcelain alone, on the roots of
incisors and canines, Porcelain crowns are sometimes banded to roots as
an additional means of security to the dowel-pin. Crowns without any
pin can, in some eases, be placed on weak lateral incisor roots by means of
a well-fitting collar, which form of attachment will retain its position for
years.

Tube-teeth have long been used by British dentistz as erowns, and
gplendid work has been done in the past with this form of erown. T have
seen in the past many tube-teeth used for this purpose made by Mr. R. H.
Moore, F.R.C.8.1., of Dublin, which looked most natural in the patients’
mouths, and which had done service for from twenty to thirty-five years.
The details of mounting one of these teeth are simple, but it requires a
skilful hand to carry them out in the perfect way for which my friend,
Mr. Moore, has been noted.

I here give a brief deseription of his method :
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The root of the tooth to be erowned is ent down level with the gam,
and bevelled g0 as to avoid rotation of the crown : the canal ig cleaned oat
and drilled with a suitable drill, so that the gold pin will fit the canal as
well as the tube in the teeth ; the pin is cut to the required length, and the
tooth is tricd on it in the mouth. The tooth is ground little by little till
it fits into the position desired, both ag to length and projection. Some-
times the part of the pin which projects from the root has to be bent at an
angle to the part in the root-canal in order to bring the tube-tooth crown
into eorrect alignment with the neighbouring teeth. The correct position
having been gained by fitting the pin and grinding the tooth, the pin is
cemented into the tube-tooth erown with soft solder or sulphur cement, or
with mastic varnish and floss silk, The free end of the pin is then
cemented in the root with mastie and silk.

Mg. R. P. Lexxox's Measvring Posts, Coxicarn Cars, axp Roor-Caxarn Posts
witH HovgHExED CorreErR TUuBES sHOWN ON THEM,

Crowns are also made with a tube that does not pass completely
through the mineral, and this apparently minor detail in structure adds
ereatly to their strength. A further advantage which these erowns possess
is that, when the patient laughs, the end of the pin is not seen, as is the case
when ordinary tube-teeth are ased. Crowns ave likewise made with backed
pin teeth soldered on a gold plate that is made to fit the root, to which the
dowel-pin is soldered before it is cemented in the root. This is a very
favourite form of crown with many dentists, owing to the ease with which
the mineral part can be ground to fit about the gum and made to take any
desired position before the soldering is donme. The large choice at our
digposal in the varieties of form and eolour of plate or pin teeth also adds
to its favour and permits of easy repair in case of need.
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If an accurate impression of the alveoli and teeth is a NECESSATY

preliminary to making a plate, an aceurate impression of the end of the

root or roots is still more so in the
Fra. 127, case of crowns. In the hands of the

SHows THE Direction oF Two ; 3
Roor-Caxars (LEsxox). always to secure an impression free

from * drags.”

most skilful, this proceeding, as con-
ducted in the ordinary way, ecauses
much disappointment and, at times,
mortification. Owing to the direction
of the pins which are fixed in the
root-canale or of the neighbouring
teeth, even the best impression ma-
terial does not enable the operator

Mr. R. P. Lennox, of Cambridge, has solved this difficulty by means of

a very simple invention (Fig.126). This invention renders it quite easy
to take at one time a first-rate impression of one or more roots in front
of the mouth, which shows the depth and direction of the enlarged canals
in the roots, and the angle at which the pins which are to support the

crowng are to be set (Fig. 127).

It consists of a small cone-shaped cap (Fig. 128), which covers the end

of the root and through which a post passes
of a size to fit the prepared root-canal.
This cap is filled with Crown Composition,
the post is passed through the middle of it,
and the cap with the composition is cooled.
The impression surface, which is left cone-
shaped in form, is leated, the post is passed
into the root-canal, and the softened impres-
sion material held in the cap is pressed on
to the end of the root. The gum is pushed
away from the root by the excess of impression
material, az well as by the mouth of the metal
cap, so that a very sharp impression will be
found inside the eap, often indeed showing
the markings of the file or stump wheel which

Fiz. 128.

Coxicar CAP CHARGED
with [sMpression CoMPOSITION,
WITH
Roor-Canan Post Passen
THROUGH THE MIDDLE OF THE
Courosition (Lexnox).

has been used to reduce the end of the root. The post and cap are

then removed, and any excess of composition is trimmed away. After

o 2
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this is done, the post and eap are replaced, and an impression of the mouth
is taken in Crown Composition by means of a “ tray with a slot running
round the bottom at its onter edge” (Fig. 129).

Tupression Tray witE SLor 1% Froxt oF FLoor,

Ag the tray is placed and adjusted in the mouth, the post enters the
composition and is directed towards the slot in front of the tray,
through which it passes as shown in Fig. 130. To hasten the setting of

Fia. 130,

Snows IsmpressioN, witTH Post axp Car 15 Position a¥D RoveHESED TUBE
Fixen ox TtHE Posrt.

the composition, cold water is applied to the tray by means of a syringe.
The post is first removed from the tray, and then the impression is
withdrawn from the mounth. The metal cap will be found in the
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impression, showing the exact shape and position of the face of the root.
The impression is now prepared for the plaster of Paris cast.

Before this is made the post is

Fia, 131. replaced in the metal cap in the

e impression tray, and secured to the

outside of the tray with a drop of

wax. A short piece of roughened

copper tube drawn to fit the post is

then pushed on it, as shown in the

above illustration (Fig. 130), till it

Moper with Correr TUBE IN g :
RooT-CANAL A. reaches the impression of the root

face., The model is now cast. When

the plaster has set, the post is withdrawn and leaves behind it in the
model the copper tube (A, Fig. 131), which forms a root-canal of an
enduring kind, altogether superior to a plaster of Paris root-canal, inas-
much as it cannot readily be damaged, however much fitting is done in it.

I have seen a model made in this way by Mr. Lennox, containing five
posts with their accompanying root surfaces, which, for accuracy and
completeness, is far in advance of any model of the kind which I have
ever seen. [ have used these metal caps myself for some time, and I have
“been able with their aid to take accurate impressions of roots on which I
have set crowns, made in Mr. Gartrell's Crown Furnace with his platinum
wedge-shaped pins and mineral body. Fig. 132 represents one such case,

Mr. Lennox has indeed solved a problem in such a simple way by means
of the plaster models which can be obtained in the manner described, that
accurate work will be found
as easy, fo those who care fo
do if, as the most simple
routineg known to the dental
mechanic.

In many cases it is a great
boon to patients if a tem-
porary crown be set on the
root ]Jl’li]]l.l'l’ed for a permanent
dowel-pin crown till the de-

tails of construction of the
Tiiter. oxe i:ulllpl il This BHows MoDEL WITH GARTRELL'S I'ORCELAIN

Crowxs ox Roors oF Rigur axn Lerr Ureenr
can mostly be effected by Caxixgs axp Riour Upper LATERAL.
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using a diatoric tooth, which matches the lost crown, provided with a suit-
able pin, made of hard-drawn German silver wire, vuleanized in it. Some
dentists are so considerate as to keep a supply of these teeth ready prepared
for such cases, and thus please their patients in a matter in which a little
kindness is warmly appreciated.

Mr. William Helyar, of Bristol, has most kindly placed at my service
an ingenious design for a gold and porezlain crown to be secured in a
canine root in the maxilla with a view of affording support to a denture.

The illustrations (Fig. 133) show very clearly the pin with an elliptical
collar on it, and also a screw nut made in the form of a cone. The pin is
pushed as far as it is intended to go into the root-canal, which has been
prepared for its reception and rotated, when the little plate on it will be
found to lock in the recess prepared for
it. The porcelain-faced crown is placed
on the hent part of the pin, and the nut is
screwed on the upper part with a turnscrew
made for the purpose, till the erown and
denture are thoroughly seeured in position
(Fig. 134).

As an example of dental engineering,

N Ll this novel crown possesses unusual interest
AND ANCHORAGE For CANINES, Amongst, crowns,

FOR BUFPORTING DENTURES. I am indebted to Mr. 8. G. Reeves,

of Dublin, for placing at my disposal the

new form of crowns shown in Figs. 136, 137, which he demonstrated

at the Annunal General Meeting of the British Dental Association, held
in Dublin, August, 1897.

Mr. Reeves’ method of treating the root which is to be crowned is
as follows :

The rubber-dam is applied, and after the removal of the pulp, which
has previously been destroyed, the chamber is thoroughly cleansed and
made perfectly square or oblong with suitable burs. FEasy access is thus
secured to the nerve-canals, which are cleansed and enlarged with a
Morey or other nerve-canal drill, sterilized with aromatic sulphuric acid
and hot air, and filled to the apex with fossiline and iodoform. The
enlarged pulp chamber is thengtemporarily filled with gutta-percha.

Nothing further is done for a few days, the patient being instructed
to return at once should any pain or tenderness arise during the interval.
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- Assuming that the treatment is successful and that the root and surround-
ing parts are found to be in a healthy condition at the next visit, the

Fia. 134.

——

Toek DESTURE, sUPPORTED BY Mp, HELvanr's CROWN AND ANCHORAGE.

external portion of the root above the gum is shaped to a suitable form,
the temporary gutta-percha filling is removed, and, if necessary, the square
or oblong-shaped opening in the pulp chamber is enlarged.

Mopgrn oF ForREgoixG Casg, WiITH DESTURE asD CROWN REMOVED,

The poreelain crown is prepared in the following manner :
A piece of soft platinum plate is accurately fitted into the square or
oblong opening in the pulp chamber and on the prepared surface of the
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root, a ferrule of platinum is made to encircle the neck, the ferrule and
soft platinum plate are attached to each other with hard wax, tried thus
united in position, removed, invested and soldered

Fre. 136. together with pare gold.

This metal portion of the erown is placed in
position and driven home with a mallet, after
which the bite is taken. It is then removed from
the mouth, and the articulation is registered by
means of a plaster bite.

The platinum cop (see Fig. 136), which fits
S PRt the squuri:‘ or ul.‘rlunf_;: opening mfldu J'u‘thu pulp

T T chamber, is filled with Ash's high-fusing body,

Me. 8. G. REEvEes. which is also built up inside the collar and fused

in Mr. Dall's crown furnace. To produce a

naturally shaped erown like Fig. 136, three lots of body and three firings
are usually necessary.

When the erown is completed, it is tried in the mouth. If it be found
too long for the articulation, the excess is ground away, and the crown
is again fired to restore the glazed surface of the mineral body. If it
be too short, more body is added and fosed in the furnace. To protect
the enlarged pulp chamber from moisture, the rubber-dam is applied before
the crown is fixed in position.

PrLaTisuM

Fig. 137 shows a combined platinum and porcelain crown designed
by Mr. Reeves for the roots of bicuspids. The porcelain part consists
entirely of Ash’s high-fusing body without the
use of a pin-tooth., Pin-teeth are easily broken Fia. 137.
in exposed positions, and should an accident
bappen to a pin-tooth crown, it is often diflicult
to replace it.

Mr. Reeves' method of making it is as follows :

A platinum collar crown is accurately fitted to
the rout and made to articulate with the opposing
teeth. This crown is then removed from the . I;:]::::;::'me
mouth, and two or three transverse cuts are made DESIGNED BY

across ils labial surface with a piercing saw in  Me. 8. G. Reeves,
such a way as to leave a proper collar to fit the

root. The lower sections of platinum are bent into the hollow of the
crown,—the metal portion of the cusp being preserved unchanged in
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shape,—and form a rcctangular chamber in which Ash’s high-fusing
body is placed and fused in Dall’s crown furnace, This body forms
a snitable base on which to model the porcelain face of the crown to
proper shape. Due allowance must, of course, be made for shrinkage
of the body in firing.

Such a erown faithfully made will resist a munch greater strain than
ordinary pin-teeth, such as are generally used for crowns; it can also be
made more arbistic in form by a dentist who can model well and has
a cultivated eye for form. If a post is likely to be of advantage in the
root to be crowned, it can be soldered in position before the body is
added and fused. Mr. Reeves finds this class of crown most admivable
for bicuspid roots.

Thanks to the experiments of Fletcher, Gartrell, Dall, Downie and
others, the making of porcelain crowns has become comparatively easy,
and the process certainly lends itself to artistie treatment in suitable cases.
The usual method of making a crown is to fit a platinum pin into the
root and to solder to it a thin dise of platinum, which can be made to
fit the surface of the root by the aid of a suitable mallet, or with some
impression material placed on the end of a handle and pressed on the
root, or with a piece of stiff india-rubber fixed on a handle like a pencil.
The rubber should have a hole in it long enough to receive the pin while
the rubber is pressed on the platinum dise on the face of the root. The
pin and cap having been made to fit the root, a suitable tooth is soldered to
the pin with pure gold. Mineral body is then built on and about the pin
to the desired contour, placed in a suitable furnace and fired. Sometimes
two applications of body may be necessary, but this is not much trouble, as
each application can be fired in a few minutes in the modern furnaces.
When completed, the erown is allowed to cool down very gradually, and,
assuming that all is right, it will be found to resemble a natural crown as
nearly as any dowel-pin crown which can be constructed by any other
mode. The crown can be set in the root fer which it is intended with
gutta-percha or any cement the dentist may think most snitable.

For making porcelain crowns and small bridges, several new forms of
furnaces are at present attracting attention, and they all have particular
merits of their own which appeal to the dentist, whether he is accomplished
in the making of crowns or not. Messrs, C. Ash & Sons have a powerful
furnace of this class which I have illustrated in the Appendix. Mr. Wm.
Dall, of Glasgow, has also designed a simple crown furnace, which, as
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shown at work by him, leaves nothing to be desired for ease of working
and certainty of results. He has lately introdnced a novel feature in the
form of a magnifying lens et in the door of the furnace, by means of
which the firing of the body or enamel can be watched with comfort and
safety. The details of construetion are shown in the illustrations given in
the Appendix. I wish we were all as skilful in working Mr. Dall’s furnace
as he is in demonstrating its capabilities.

2. Collar-crowns of all gold are seldom unsed in the front of the mouth
in British practice, They are conspicnously common in America, but in my
opinion do not by any means add beauty to the faces of those who wear
them. They are best used on bicuspid or molar roots in positions which
are incongpicnous. Collar-crowns of all gold, and of gold faced with
poreclain, are commonly made by construeting a band or collar to fit round
the root which is to be crowned. The band having been made of sunitable
depth, a gold cap is struck to resemble the cusps of the normal tooth.
This gold cap is filed and fitted to the collar and soldered to it so as to
form a hollow crown, which is filled with a suitable cement and pressed
firmly on the root, care having been taken all through the process of
making the crown to secure a good bite with the antagonizing teeth.

The bést and most accurate method that I am acquainted with of
making collar-crowns for bicuspids and molars is that invented by Mr. R.
P. Lennox, of Cambridge, in which a fusible metal *mandrel for shaping
the ferrule or collar ” is used on the plaster model. Mr. Lennox has so
fully and aceurately deseribed and illustrated the method in Chapter ITL.,
and also on pages 92 to 99, of his excellent little book on Some Methods
and Appliances in Operative and Mechanical Dentistry, that T must refer the
render to it for details. 1 have not only seen the work done, but I have
also heen able to carry it out myself without any trouble, heyond that
required in making any delicate object with skill. The subject of artificial
crowns is a large one, and I recommend those who are interested in it and
who desire further information to consult A Praclical Trealise on Ariificial
Crown and Bridge Work, by George Evans, and the numerous deseriptive
circulars issued by the dental depdts.



CHAPTER XXIIL
CONTINUOUS-GUM WORK.

BEFORE entering on a description of the latest improvements that have
been made in this beauntiful process, I must ask my readers to remember
how unezrtain and disappointing it was in results, until within the past few
years.

Mr. F. H. Balkwill, in his work on Mechanical Denfistry in Gold and
Vuleanife, devotes Chapter XI1II, to this subject, and I take the liberty of
including it in my book, beeanse it will serve to remind us how great the
difficulties were in the past, owing chiefly to the usz of fire-clay muffes.
Having experienced some of the mortifications so well deseribed by my
friend Mr. Balkwill, I cannot do better than place the lessons which he
learned in the hands of my readers. He says:

“The idea of being able to make continuous porezlain gum work has
always exercised a sort of fascination for me, and I think the feeling is
pretty general. When a pupil in the workroom, I remember that we had
an inclination in the same way, and some extraordinary blocks I helped to
make there. One which we considered a great success we showed with
pride to a medical friend who eame in, when he burst out langhing. This
g0 cooled our ardour that I think it was the last we tried.

“ Many dentists have had furnaces fitted up, but they have, I think,
with few excaptions, abandoned the work. This shows that it i an ideal,
and as a matter of fact no material has approached porezlain as a natural
imitation of the gum.

“The use of gum blocks is restricted and ineonvenient in some ways.
We require to be able to adapt the teeth to the bite, or appearance,
individually, and the fact of having to move them in blocks is a serious
disadvantage. What we want is to arrange the teeth and add the gum
afterwards. It is to this aim that my efforts have been directed. When
Mr. Fletcher bronght out a gas furnace for the purpose, my thoughts were
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directed to the subject, as I thought that the easy application of the means
of heat would make the process practicable.

“I therefore determined, about two years ago (1878), to make a few
experiments, and procured some of the materials as supplied by the
Americans for the purpose. Messrs. Lemale and Co. were also kind
enough to supply me with some of their own body and gum, and not
only so, but Mr. Fawsctt, of their firm, with a kindness it is a
pleasure to acknowledge, took much trouble in giving me information
when I met with any difficulty, and also sent me several different gums
to experiment with,

* The first experiment was in a furnace which we used to melt our gold
with, a blacksmith’s forge-bellows, and a eoke fire. Two blocks, one of
American gum, the other of Lemale’s, were placed in a mutle, which was
covered over with eoke, and a white heat kept up for half an hour.

“ Lemale’s gum had disappeared, the Ameriean was fairly fused.
Convinced by this experiment that heat would melt the gum, I procured
Fletcher’s furnace, and baving a set on hand which was very suitable for
it, arranged the teeth for the work.

“To try the gas furnace first, a small block was put in, but althongh
heat enough to fuse this was got, the colour was quite spoilt, and it was some
time before I found out that the cause of this was the construction of the
muffle, which allowed the entrance of burnt gas. The slightest entrance of
this I have since found always fatal.

“If a muffle cracks so as to admit the entrance of gas, the best way is
to fill up the crack with a little body., After this defect was remedied, the
pressure of the gas, or the direction of the wind, varied so, that I could not
get heat sufficient, and failure was the result. As the set could not wait, it
was sent out in the usual way.

“ After some further experience I had some suceess, sufficient to send
out a couple of suction vuleanite uppers with all the eight teeth in a
continuous block, but the process was very tedious. After the block was
set up, it had to be gradually put further and further into the furnace,
taking three or four hours to reach the hottest place, and then to be kept
there half an hour ; then as the material contracted in fusing, cracks took
place ; these had to be filled np after the picce was cooled down, and the
process repeated, so that it took at least two days to make a block.
One bleck, which was otherwise tolerably successful, was spoiled by using
water for the gum which had been exposed in the workroom all
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night, and had presumably absorbed gas products, as the fresh gum
was spoilt in colour,

“The slightest amount of over-heat I found spoilt English teeth, first
bleaching them, and then causing them to melt and lose shape. In this
respect I found Ash’s teeth stood better than Lemale’s, but neither of them
are to compare to American teeth in refractiveness,

“But the difficnlty which finally compelled me to abandon Fleteher’s
oas furnace was the impossibility of sufficiently annealing the picces. The
dranght of cold air, which took the place of the flame after the gas was
turned ont, made nearly all the pieces inclined to craze ; and, indeed, this
difficulty I have not quite got over yet, although I think the means of
doing so are sufficiently evident. One very curious cause of crazing
oceurred.  Having run short of the American body, I tried some American
gum over Lemale’s body, but Lemale’s body melts at a lower temperature
than the American gum, so that, remaining melted after the gum was
hardened, its contraction at a different time had cansed the American gum
to crack in all directions.

“A few months ago an article by Mr. Fletcher drew my attention to
the suhject again, and I determined to make a few experiments with his
injector furnace. The first experiment was made by placing a small muffle
upright in the furnace and making a lid or brim to it by surrounding it
with plaster and sand, so as to rest on the edge of the furnace, allowing
vents as rays all round.

“I found a great convenience in working this, that the state of the
work is easily seen, and the heat attained was quite sufficient, and I
suggested this form to Mr. Fleteher, who had a furnace made to meet the
snggestion. I found this furnace hardly give heat enough, the muffle
being too large and shallow for the power of the flame ; but the greatest
cause of diffienlty is, that the burnt gas naturally rises, surrounds the
mouth of the muffle, and so gasses the work.

“ My next trial was to enter a small muffle in the injector furnaes
oppogite the injector, bringing the muffle throngh the furnace so as to
touch the side next to the injector, but keeping it off the bottom so that
the flame can play all around the muffle. T find in this little furnaee that
all the heat required ean be obtained, about thirty-five minutes being all
that is required to do the American gum, or twenty-five Lemale's.

“ After many experiments, I have found it best not to dry and slowly
heat the blocks, but to place them at once, whilst wet, in the furnace and
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heat up quickly—i.e.,in ten minutes. The reason T cannot tell. T sugaest
that the steam going ont throngh the surface of the gum keeps this cool
the longest, so that the interior begins to contract first, but certainly T
have had much less trouble with the blocks when placed in wet and quickly
Leated up than when carefully dried and slowly heated up, the eracking
and curling up being in this case often very disappointing. This [ congider
one great step gained ; instead of taking nearly all day after the bleck is
made in slowly drying and Leating, it can be done at once in thirty-five
minutes.  When there are more than three or four teeth, I h:ws:‘ found no
certain cure for its cracking in contracting, and to ensure the cracks being
small, and coming in convenient places so that you may successfully fill them
up in the second treating, I think it expedient to divide the gum with a
knife whilst moist on each side of the laterals in an upper block of eight
teeth.  Even when a block of eight teeth is safely made and mounted in
vuleanite, the inherent weakness of its shape is such that the mere handling
in polishing is almost sure to cause flaws to appear.  These, however, do not
interfere with its strength, as from the number of pins in the teeth there is
a superabundance of retaining power, and for strength the piece depends
upon the vaoleanite ; nor will they be visible in wear, although they may
appear a8 blemishes to the work in hand. I do not, however, propose the
work generally for such large picces, but rather imagine it may prove
gerviceable for the four incisor teeth, above or below, when these have to
be replaced between natural canines where there is much recession of gum.
The want of power to do this adequately for a young patient has often
been felt by myself, and therefore, no doubt, by others,

“Two other precautions have to be noticed before describing how a
bleek is made.  In the first place, as the whole bleck will coutract in the
fire, the teeth must be set rather farther apart than they are wisked to be
in the finished picce ; and, secondly, the gum and bedy become viseid
whilst contracting, and draw the teeth out of their hold in the plaster. To
meet the latter difficulty, two methods may be adopted : either twist fine
platina wire loops around the pins of the teeth before investing them, so as
to give them a firmer hold in the investment, or allow a slight ledge of
plaster to come just over their edges in front., The first plan is rather
troublesome to do ; the latter has the disadvantage that the plaster sticks
to the tooth when hot, and rather spoils the polish. 1 will now deseribe
the method of making a bleck.,  First mount the teeth on a wax trial-plate,
gither to a correct bite or to the mouth, according to usnal practice, only
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do not allow the wax to come up about the pins behind the teeth. To fix
them to the trial plate, drop sufficient wax on them in front, but allow a
little wax to project through between the divisions between the teeth, so as
to strengthen the block, as the body is to take the place of the wax.
Having mounted the teeth in the wax to the positions it is desired they
shonld occupy, place the piece on the model and cut away all the wax
behind the teeth except just o much as holds the teeth together and what
covers the gum in front. The teeth and wax together now represent the
desired block. Make an investment of equal parts silver-sand and plaster,
and set it so that the front teeth shall be horizontal and uppermost, and
with a little plaster only continue the investment a little over the edges of
the teeth. When set, boil out the wax, and the teeth are retained ready for
the application of the body. The body is to be mixed with perfectly clean
water, and the whole mould filled and modelled up to the folness it is
wished the future gnm to be. A layer of gum is then to be added of
about the thickness of a fourpenny-bit over the body, divisions made on
each side of the lateral to control the cracking, and the piece placed at the
far end of the muffle with the gum farthest in. Heat up slowly for five
minutes, then put on full power so as to get to a white heat in ten minutes.
Ten to fiftezn minuntes of moderate white heat is sufficient for Lemale's
gum, and twenty to twenty-five minutes for the Ameriean. To gaunge
the heat is a nice point. No doubt eyves differ, but I find if T lose
the outline of the piece in the heat, there is danger of the gum running
away altogether, Stop up the injection hole of the furnacz with a
small erucible and the escapz by overturning the chimney, and give two
hours for esoling. Then fill up the cracks with fresh bhady and gutn and
repeat the proeess,”

Turning from the past to the present, it is pleasing to find that
continuous-gum work is being brought year by year more surely within
the range of every-day practice, owing to the improved methods of
construction which have been introducsd by men who have devoted their
time and attention to this ideal form of denture. Dr. L. P. Haskell, of
Chicago, contends that : * This work, after nearly fifty years’ use, has no
peer as a full denture, Nothing ever made approaches it as the strongest,
most desirable, most natural in appearancs, most huulth:f to the oral tissnes,
and most cleanly when properly made,™
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This utterance, by sueh an eminent authority, tells in brief the
advantages which this class of work places in the hands of the dentist
possessed of enthusiasm. Among British dentists, no one has done more
to make the details of construction of this beautiful work more practieal
and certain than Mr. J. H. Gartrell, of Penzance, in the Duchy of
Cornwall.

A native of a esunty whose song are to be found wherever mining or
metallurgy is profitably carried on, gifted with a power of designing and
inventing apparatus, endowed with inexhaustible patience in the construe-
tion of it, and animated by an enthunsiasm for experiment which no failure
can discourage, it is not to be wondered at that Mr. Gartrell has made the
manufacture of continnons-gum work a practical success in the hands of
the intelligent dentist. Mr. Gartrell learned this process in the workroom
of Dr. Allen, in New York, in 1863, as carried out by Dr. Allen’s
assistant, Dr. Close. The process, as described in the latest text-book, has
remained unchanged sinee 1863.  Mr. Gartrell has left this beaten track,
and has so completely changed the apparatus and process, as to bring
continnons-gum work within the powers of the ordinary dental workroom
mechanie. - So successful has his method become, that his pupils and
assistants, and many dentists in the United Kingdom, are working by it
without any difficulty. '

So far as my own experiments with Mr. Gartrell’s furnace, shown on
page 248, have informed me, there iz no serious rival to it as yet, not
even any of those now in the market which are heated by the electric
current.

In the autumn of 1895, I had the pleasure of seeing Dr. Custer, of
Ohio, demonstrate the fusing of continuous-gum with an electric furnace of
his own invention, at a meeting in Philadelphia. 8o far electricity has not
become a necessity of modern life with us in the British Isles, even in large
cities, and Mr. Gartrell’s furnace ean be used wherever petroleum ecan be
purchased, and a town water supply can be obtained, yielding a pressure of
forty pounds to the square inch.

Mr. Gartrell has introduced into his apparatus several valuable improve-
ments which I shall endeavour to placs before the reader. 1 eannot
speak too warmly of the generous way in which he has placed his long
experience in continuous-gum work at my service, for the benefit of the
profession. Even if I do not deseribe or advocate other methods, L feel
that I am giving my readers information which is not only new and
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original, but which I have obtained from Mr. Gartrell by corres-
pondence, and by a personal visit to Penzance to see his methods.

Mr. Gartrell uses plaster of Paris for

Fra. 188, taking the impression of the mouth, and is

of opinion that in suitable eases Crown Com-

position can also be used with advantage,—as,

for example, when it is desirable to make use

of a tougher material than plaster for the

purpose of compressing the gum and thus

securing a more equally fitting plate.  This,

Mg, GarTRELL'S DIE however, must be left to the jundgment of the
MeTaL. dentist. The mode of precedure is as fol-

| lows : The surfacz of the gum on the model
is studied, and the soft parts are seraped, while the hard parts are relieved
with a thin layer of wax, a8 in preparing a model for making a gold plate.
The dies to strike the plate are made of an alloy of tin, antimony, copper,
and zine, as Mr. Gartrell considers that it is harder and more easily
melted than zine, that it does not shrink more than plaster expands, and
that it does not deteriorate by repeated use like zine (Fig. 138).

All the American anthorities recommend soft platinnm for the plate in
continuous-gum work, but Mr, Gartrell recommends hard platinnm, which
is an alloy of platinum and copper.  This alloy is not only hard, but
tough, so that a thin plate can be used, which is as rigid and strong as a
thicker plate made from soft platinum, The hard platinum plate used by
Mr. Gartrell is perforated (Fig. 139). This not only lightens the weight
of the plate, but gives the lJulgr great support, and makes it as rigid as a
solid plate when the poreclain is fused upon it.  The labour of roughening
the golid plate is thus avoided, the hard platinum perforated plate is struck
up or swaged jnst as an ordinary sheet plate, care being
taken not to tear it as it iz stamped on the die; its
tonghness can be retained by frequent annealing.

As the perforated plate is struck up between the die
and counter-die, eare 18 taken to protect it from the

metals of which they are made, the pickle-pot containing P}:ﬁiﬁ:ﬂm
nitric acid being freely used to keep the plate “ clean.”  Pramisex
Mr. Gartrell recommends an alloy of four parts of lead to L
one of tin for the counter-die, as it is somewhat tougher than lead alone,
. and will not stick to the die metal mentioned in Chapter VII. and also

R
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above (Fig. 138). Should a warp or spring oceur in the plate
during the striking up, a counter-die impression of Stent’s or Crown
Composition made in a suitable iron ring will be found of great value.

In lower sets it is sometimes necessary to make the plate dounble as far
back as the bicuspids in order to render it sufficiently rigid. The added
piece of perforated hard platinnum is made and attached by solder to the
lower plate as in gold work, care being taken to heat the platinum
thoronghly after each stamping of the die. If it is necessary to pencil the
size of the metal when designing the area of a gold plate, it is still more
important in the case of a platinum plate used for continunous-gum work,
as the margin left for adjustment in this process is less than is the case in
gold work. The greatest care should therefore be taken to ascertain
heforehiand that the marging of the plate are not likely to cause discomfort
to the patient. The finishing die should in all cases be preserved till
the completion of the denture in order to try the plate on it whenever
NeCessary.

A wax bite and plaster articulator are made in the ordinary manner as
for a gold plate, and the teeth suitable for the case are selected. As the
heat nsed by Mr. Gartrell does not exceed the melting point of pure gold,
any style of English or American teeth can be used, as well as those
specially prepared for this work.

At the Annual General Meeting of the British Dental Association,
which was held at Exeter in Aungust, 1890, Dr. George Cunningham, of
Cambridge, read a paper and gave demonstrations on the use of tube-teeth
mounted in continnous-gum. In his paper he says :

“ For full, but especially for partial dentures, both upper and lower,
this new enamel seems to afford a great and important sphere of usefulness
for the excellent English tube work. One reason why this work is =o little
employed is no doubt due to the fact that too frequently the dental
mechanic of to-day is lacking either in the ability or in the patience
requisite in nicely and accurately adjusting the tube-teeth to the plate.
This fine-fitting of tube-teeth, which ocenpies, even in the hands of an
expert, the greater part of the time of manufacture, is entirely obviated by
the new method of working it. The plate is struck up in platinum, and,
instead of gold, platinum pins are mounted in the usual way, only soldered
with pure gold. No fine-fitting of the tecth to the plate is necessary, as
the body does that more effectually than the most expert manipulator of
the eorundum wheel. The use of sulphur cement and the working loose of
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the teeth is also obviated, since they are held firmly in position by the body
and the enamel. The general excellence of ordinary tube work is further
improved by the filling up of all spaces where food might lodge,—while,
without impairing in any way the utility and strength of the older method,
the artistic eolouring of the restored gum is, I think, a great advance on
the often unsightly long-rooted tube-teeth.

“T can confidently recommend, from an experience of quite a number
of practical cases in the mouth, this method as being peculiarly applicable
to tube-teeth mounted on a platinum base, and also feel very certain that
if the method were at all generally adopted, it wounld be followed by the
introduction of a new and improved form of tube-tecth, which practi-

Frz. 140,

Mn. Siumus’s CosTivvovs-God Case witH AspE'S Tuse-TEETH.

tioners in this country would at once recognise as being fitly described by
the term diatoric tube-teeth. These would have the improved form of
the American counter-sunk teeth and the solidity of the English tooth-
body without the nnnecessary platinum tube. For onr purpose such teeth
would be immensely superior to the flat ordinary teeth, if only from their
having that rotundity of ontline which is characteristic of the natural
teeth.”

Mr. Wm. Simms, of Manchester, has been using tube-teeth in
continnous-gum work for some time past with great advantage (Fig. 140).
I had the pleasure of examining some beauntiful work made in this novel
way by Mr. Simms at the annual meeting of the Midland Branch of the
British Dental Association lately held in Rochdale,

E 2
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To resume my description : The teeth selected are next mounted in wax
on the plate like a set on a gold plate with vuleanite attachments. The
adjustment of the teeth to the bite is then completed and tried in the
patient’s mouth, The model on which the denture is set has grooves or
pits prepared on the labial surface for the purpose of receiving the plate to
be cast on it and to hold the teeth in position while the attachments are
being prepared.  As shown in the illustrations (Fig. 141), the plaster
mvestment is commonly made in two pieces, with the line of junction

Fre. 141.

Wine AtracHMest, witH THE TEETH INVESTED 18 Praster or Panis,
Mr. Garteernn's MeTHOD,

between the central incisors. A hard platinum wire of No, 3, 4, or 5 Ash’s
gange is prepared and soldered to the plate at intervals along the ridge, the
loops heing made so that the pins of the teeth can touch them. The plate
is stiffened by wire soldered to it in serpentine curves inside the line of the
teeth.  The loops of wire are made to pass under the pins of the teeth, so
that when all the loops are soldered to the plate, the pins of the teeth will
rest on the wire in such a way that they can be united to it with solder.
When soldering hard platinum perforated plates, it is necessary to
smear the palatine surface with whiting and water in order to prevent the
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solder running over it through the perforations and so causing the fit to
prove imperfect. An alloy of eight and a half parts of pure gold to one
and a half parts of platinum is used for solder. With this solder the wire
attachment and tooth pins remain firmly united during the fusing together
of the body and enamel. If an American gnm body is used, solder with a
higher fusing paint is required, such as gold three parts, pure platinum
one part. The text-books recommend the use of pure gold as solder, and
a body and enamel that need a far higher heat than the melting point of
pure gold to fuse them. This invites disaster, as the teeth are apt to shift
during the firing of the body, which

does not unite with surfaces coated Fio. 142

with melted gold.

The above-mentioned alloy, which
has been severely tested in Mr.
Gartrell’s experiments, is not, when
melted, as thin and fluid as pure
wold, so that the surfaces to be united
need not always be in actnal contact,
as they mmst be when pure gold is
nsed. By the aid of the oxygen
blowpipe (Fig. 142) this platinum
solder is easily fused, and so intense
and local is the heat that the plate
may be held in the hand while the
soldering is done.

The wire attachments having heen
duly soldered, the plate is tried on Mp, GarTRELL'S OXVGEN BLOowrIPE.
the model to test the fit, which is
corrected if necessary. The teeth pins are next soldered to the wire
attachment. This is effected by again placing the tecth in the plaster
sections on the model, when the pins are bent to the wire loops. Wax
cement is melted round the ping so as to secure their free ends to the wire,
after which the plate and teeth are invested in sand and plaster.

The investment being set, the wax is scalded ouf, and a piece of the
platinum-gold solder is placed in position on each pin by means of borax.
The investment is first dried, and then gradually made red-hot by the
petroleum burner while it rests in the soldering furnace. The furnace is
carried by the handle to the work-bench, where the soldering is done by
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the oxygen blowpipe with oxygen and coal gas. A full ease can be

JARVNE KOF) ARY LT0g IVHIAKI SAL ONIATddY HOd YINIVIG

Fic 143,

goldered in a minuote, and if due care be used and the backs
of the teeth are coated with whiting beforehand, no acei-
dent will happen to the teeth. When the investment is
cooled it is removed from the plate, which with the teeth is
then placed in sulphuric acid in order to be cleaned. The
plate should again be tested on the die, which it should fit
as accurately as before soldering.

The plate and teeth are now ready for the application of
the mineral material commonly known as “ body.” During
this part of the work everything should be kept scrupulously
clean. Sufficient body to-cover the metal plate is mixed in a
porcelain dish with distilled water to the consistency of a
thick paste. This paste should be mixed sufficiently moist to
work easily and to slide away from the position in which it is
placad on the plate. A dish of distilled water is kept at hand
in which to dip the spatula (Fig. 143) with which the body is
applied, if it should be necessary to add more water to the
body. Should the body be mixed too wet, a clean pocket
handkerchief or piece of linen is the best material to use for
absorbing the water and for pressing the body into place.

The body is laid over the platinum plate sufficiently thick
to hide the plate when the case is fired. On the labial and
buceal surfaces a sufficient thickness shonld be used to model
the natural effect of the gums around the teeth, care being
taken, by jarring the plate on the bench from time to time,
to make the body as compact as possible, When the body
has been backed on a perforated plate, care must be taken to
remove any of it that may have passed through the perfora-
tions or any that may adhere to the enamel of the teeth.
A stiff camel-hair brush will remove this excess, if the case
is dried over a spirit lamp or gas burner.

The case iz next placed on the nickel slide (Fig. 144)
which is supplied with the fornace, and fits the mufile.
Should the body be built over the edges, it may be supported
on scraps of platioum wire or plate. The case having been
duly adjusted on the nickel slide, a gold cylinder A (Fig. 144)
is placed close to it to formn a “tell-tale™ in the firing. The
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melting of the cylinder indicates the fusing point of the body and gum
enamel.

When the nickel slide is first used, it is painted with a mixture of
ground flint and water. This coating on the slide prevents the gold
adhering to it when the cylinder melts. The gold cylinder can be
supported on a little wet body placed on the slide, and with such an
accurate “tell-tale,”” even a novice can fire a case successfully. The
little globules of melted gold can be collected after they have done their
work of showing the fusing point of the body and enamel, and used for
making solder,

The furnace is made of fire-clay bound with iron bands, and is
supported on a four-legged stand (Fig. 145). The nickel muffle, which is
its novel feature, is 5% inches long by 3 inches wide. Porcelain is very

Fie. 144.

NicKEL SLingE wite Cosxmisvovs-Gus SET AxD GonLp CYLINDER A,
Mg, GarTRELL'S METHOD,

sensitive to the action of various metals or gases when 1t is in a statz of
fusion ; e.g., minute particles of silver or copper in the solder will turn the
body and enamel yellow. Kvery precaution should therefore be taken in
the solder to keep it free from impurities. Again, fire-clay muffles crack
and admit volatilized particles of metal to the heated porcelain, which spoil
it. A muffle eapable of protecting the work under all cireumstances is
thus a necessify. A platinum muffle 1= too expensive if made of sufficient
thickness to stand hard wear, a #in platinum muffle permits the heat to
reach the teeth too quickly for safety, and does not last long, for, as is well
known, the cutting action of a coal-gas flame, due to the power of
combination between platinnm and carbon at high temperatnrves, is
destructive to platinum. Moreover, the accidental dropping of a hif of
gold on the heated platinum muffle at a temperature high enough to bake
poreelain canses the platinum to melt at the spot on which the gold falls,
and * gassing " takes place as with a eracked fire-clay muffle.
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Myr. Gartrell’s nickel muffle is free from these defects. 1 have recently
seen in his workroom a muffle which he has put to severe and constant use
for months withont any deterioration in its protective influence on the
porcelain nsed in making continnous-gum work. The fuel used in this
furnace is made from vaporized petrolenm, which is blown out of the
burner into the furnace by the foree of the town water pressure which
enters the oil tank. The petrolewn recommended is one with a high
flashing point,—the same, indeed, as that in all good household lamps.

Mg. GartReLL's Coxtinuvous-Gum FurNack, Evc., witH PETRoLEuM Brast,

The oil tank, which holds about a gallon, is connected with the petrolenm
hurner hy a small copper tube less than a quarter of an inch in diameter.
The tube may be of any length to suit the position of the apparatus in the
workroom ; it is nsually from two to four feet long.

The town water supply is connected to €' (Fig. 146), and is controlled
by the valve 7. The gauge O shows the pressure as the valve I is
adjusted. At the side of the tank there is a glass tube 7', which shows
the quantity of oil and water in store. At the bottom of the tank there is
a valve ./, which is used to let off the water when the oil is nearly
congumed. The plug E can then be unscrewed in order to refill the
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tank with oil. The water, being a heavier body than the oil, remains
at the bottom of the tank and presses the oil to the top, so as to make it
pass into the copper tube connecting the burner with the tank. When
starting the furnace for fusing a case, a Bunsen burner K, fixed below the
burner B, is lighted, and in a couple of minutes the burner is sufficiently
heated to work the blast. The valve [ is then opened to admit water into
the tank. The water forces the oil to the petrolewm burner and through
the heated passages connected with two small jets which have holes in them
small enough for a fine needle to pass into them., These jets are fixed to a

Mp. GanTrErr's PErnorEvs FURNACE AS ARRANGED IN THE AUTHOR'S
WoRrKROOM.
{The Soldering Furnace is seen on the left hand side.)

eross tube at the end nearest the tank. The oil is vaporised in passing
through the tubes of the burner, and iz blown throngh the adjustable
tubes sliding on the square tube. The vapour yields a blue flame, which
is thrown into the side opening in the furnace, where it surrounds the
muftle,

The continnous-gum case having been placed in the muffle on the slide,
a pressure of from two to five pounds, as shown by the gauge, for a few
moments, will be found sufficient to slowly heat the case. The power of
the burner is reduced or increased by the pressure of the water on the oil,
and is under the absolute eontrol of the valve /.
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As soon as the petrolenm flame will work, the Bunsen burner is turned
off, and the sliding tubes ave drawn close to the jets till the furnace is hot.
When the muffle becomes red-hot, the sliding tubes are pushed along the
square tube away from the jets ag far as they will go, so that the flame is
thrown into the furnace, and the mixing of the air with the vapour
produces a most powerful heat.

The valve I is then opened further to give greater pressure ; a pressure
of from 25 to 40 bz, will be found sufficient to fuse a continuous-gum case
in from fifteen to twenty minutes, from the time of lighting the burner.

Fra, 147.
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Hoop MADE 0OF SHEET-IRON, LIXED WITH ASBESTOS, FOR PLACING
OvVER THE Furxaick To MurrFLE THE NoIsSE,

The burner, when first lighted, is placed nearly touching the furnace, and
as the latter becomes red-hot it is drawn three-quarters of an inch away
from the burner. If the furnace is not drawn away, the burner becomes
red-hot, and a deposit of carbon is formed in the tubes, With good oil no
deposit is seen, but with badly refined oil a deposit is formed after some
use. This deposit blocks up the tubes and renders it necessary to unscrew
the plugs to clean out the passages. The position of the sliding tubes has
a great effect on the blast, and until their use is understood, close attention
should be given to their adjustment.

The closing of the valve [ puts out the flame, and the opening of the
valve J cuts off the water pressure, when the burner instantly ceases to
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work. If required, the burner can be immediately started again by closing
the valve J, provided the furnace is red-hot, or a light is applied to the
burner. Fig. 147 ghows a hood for placing over the furnace to reduce the
noise of the blast, should it be found objectionable.

The fire-clay plug is not useld till near the end of the firing, as Mr.
Gartrell considers that the muffle is better ventilated without the early use
of the stopper to close its mouth. When fusing the first coat of body, the
heat is maintained till the gold eylinder melts. The ecase is then left to
cool, and in about twenty minutes it can be taken out and plunged in
boiling water, to which colder water is slowly added till the case can be
handled.

Mr. Gartrell’s mineral body does not erack and shrink as much as the
American preparations, consequently a second coat is not always needed

SHows THE MISERAL BopY DIVIDED INTO IDEFINITE BLOCKS,
EACH coxTalNixGg Oxg Toorh,

before applying the gum enamel, but a more artistic result is gained hy
applying a second coat.  After firing, the case should be tried on the metal
die. If some pressure is required to bring the plate to its place, the
teeth should rest against the palm of the hand, the fingers should grasp the
die, and the latter should be struck upon the bench ; the jar thus given
will often cause the case to fit ; this failing, the shot swager mentioned on
page 263 should be employed.

A method of preventing the fit of the plate being disturbed by the
contraction of the body, described by the American authorities, consists of
dividing it completely into separate blocks, as illustrated in Fig. 148. The
divisions are made from both sides of the arch, with the packing spatula,
before the first firing of the body. The introduction of Mr. Gartrell’s
shot swager, I am pleased to state, has rendered this procedure quite
needless,
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It does not matter if the body eracks on the labial or bueeal surfaces
during the first firing, as the second coat will repair 1t. When hard
platinum perforated plate is used, the shrinkage of the body in the holes
will allow of a little more body being rubbed into them from the palatal
side, but the new body covering the platinnm between the holes should be
brushed off hefore the case is placed a second time in the muffle.  The
rugie can also be better modelled by a second coat.

The second firing is conducted in the same way as the first, by heating
the furnace as already described, but the action of the heat should be
stopped as soon as the gold cylinder is seen to melt. The case is then
allowed to cool.

The rims or marging of the case should be smoothed with a grinding

wheel in the dental engine, and the
Fra. 149, gum enamel should be applied with
the spatula, a little at a time, and
put where it is wanted. The case
is placed in the muffle on the slide
and fired as deseribed for baking
the body, the heat, as before, being
discomtinued at the melting of the
vold * tell-tale.” The case can be
left in the muffle to cool after the
firing is completed.
Mp., GARTRELL'S GILDING AFFARATUS. The platinum plate has to be

polished before it is placed in the

mouth ; many practitioners gild it, which certainly adds to its appearance.
A simple and efficient form of gilding apparatus is shown in Fig. 149,
Should the case be intended to be used with gold spiral springs, sunitable
platinum tubes, to hold the swivel bolts, can be soldered to the plate and
baked into the body when the denture is being constructed. In the
finished case, the bolts can be secured in the tubes with cement, or the
tubes ean be tapped and the bolts screwed into them. Air chambers are
not necessary if the plate is made on a good model and care is taken in the
design.

Patients should be told to clean continuous-gum work over a wooden
bowl, or in a bowl with a fold or two of towel or flannel placed in it
Accidents ave more frequent from dropping continuous-gum cases into the
ordinary earthenware hand-basin than from all other causes put together.
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Patients will not admit this, but invariably say it happened when eating
soft bread and butter, or from the vibration of the mandible when walking
down stairs.

Repairs can be made to continnons-gum sets which it is impossible to
detect, so beautifully does the new material join with the old. In making
a repair, more care has to be used than when the work was new. The
deposits left on the surface by the fluids of the mouth, and which, to some
extent, enter the pores of the teeth and body, have to be driven ont by
slow heating. If the work is Aasfily heated, the steam is formed faster
than it can escape, and blows off a piece of the gnm or of a tooth, or
causes a flaw in a tooth.

In repairing continuous-gum work, the secret of snceess is to heat it to
redness very, very glowly. Mr, Gartrell recommends investing the case in

Parrial CosTIvoUs-GuM SET,
with Vuleanite Attachments and Platinum-Tridium Clasps, made by Mr. Gartrell,
which has been in use in the mouth for years,

plaster and sand and heating it for two hours, glowly raising the tempera-
ture to redness in order to burn out the muens. The case is then allowed
to eool, the investment is removed, and it s well washed with soap and
pumice powder.

A small sharp chisel is the best tool to use for chipping away
a broken tooth or the old mineral body. The plate should be supported
on a plaster cast, and light taps given to the chisel with a hammer, It is
usnally practicable to add a new tooth without soldering the ping, as the
tecth at each side and the new body and gum enamel will hold it securely.
The wire attachments can be exposed by the aid of the chisel, and the pins
of the new tooth can then be bent to rest on the wire.

One baking will sometimes answer for both body and enamel by putting
the gum enamel on the unhaked body. In cases where much body has to
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be added to the plate, it is better to make two bakings. Partial cases are
not recommended by the writers on continuous-gum work, for the reason
that soft platinum has hitherto been used for both plates and elasps,
and the soft platinum is not suitable for clasps. Platinum alloyed with
15 to 20 per ecent. of iridinm, Mr. Gartrell informs me, is as elastic
and strong as the best spring band gold. Fig. 150 shows one of Mr.
Gartrell's cages with platinum iridinm clasps.  Fastenings made from
this alloy will retain their elasticity after three bakings of body and
gum enamel. As a rule, in partial cases, two bakings are sufficient,
one for the body and one for the gum enamel. Should it be necessary
to add more body after the first firing, it can be added, the gum
enamel ecan be put over it, and both fired together.

Continuous-gum blocks can be modelled
and baked by the dentist to suit certain
peculiarities of the patient and mounted
for wear in vuleanite.

Of continuons-gum blocks with wvul-
canite attachments Mr. Gartrell says :—

“A continnous-gum  block such as
the four front teeth shown [in Fig. 150]
may be set in vuoleanite. A perforated
piece of platinnm is swaged to fit the

Fra. 151.

Pantiat. Ser oF Contisvous-Gos

WoRK READY FOR R
THE ADDITION OF VULCAKITE model where it is to be covered by the

block, and extending over the ridge on to
the palate about a quarter of an inech or more; the teceth are then set
up and invested with plaster as illustrated [in Fig. 141, page 244]. The
wire attachment is then soldered to the plate, the case invested, and the
pins of the teeth soldered to the wire. It will sometimes be unnecessary
to fit the wire attachment, provided the pins are long enough when
bent to touch the plate. The ease is then invested in plaster and sand,
and the teeth soldered. The body is packed over the labial surface
and around the teeth, leaving the pins uncovered for attaching the
vuleanite,

“ Fig, [151] illustrates a modification of the method, in which the per-
forated plate is carried further over the palate and left uncovered by the
body about a guarter of an inch, in order to unite it to the yuleanite ; the
wire attachment also projects on each side so as to be imbedded in the
vuleanite plate. The block when finished is placed on the plaster model,
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the molar teeth mounted in wax, and the case treated in the usnal manner
for vuleanite work. Care shonld be taken to close the flask with as little
force as possible. A weak point in the usual methods of making con-
tinuous-gum facings is the risk of eracking the gunm enamel in vuleanising,
which may happen from undue pressure in packing the case, but chiefly
from the shrinkage of the wvuleanite in cooling. This risk is greatly
reduced by carrying the platinum over the palate, and making a border
of gum body and enamel inside the teeth, [as shown in Fig. 151] ; this
forms a girder which prevents the two ends of the block being pulled
towards each other by the contraction of the vuleanite.

“The great objection to these
combination pieces is the necessity
of destroying the vuleanite plate in
case of a repair to the block ; pink
rubber may be used, but the block
is then a piece of patchwork.

“The combination of vuleanitz
and continuous-gum is more satis-
factory in a case like [ Fig. 152] than
any other, as lower plates have more
frequently to be seraped or cut away
to relieve undue pressure, generally
eaused by absorption of the alveolar

CoxTisvovs-Gum ST oF TWELVE
ridge, on which, unlike the upper, the  pgpry witn Vorcaxire Artacuuest,
plate depends entirely for support ; A8 MADE BY Mp. GARTRELL.

for this reason continuous-gum work

is better adapted for upper cases as arule than lower. A set like [Fig. 152]
is made by moulding a plate of wax or gntta-percha over the plaster model.
Dies are made upon which a plate of perforated platinum is constructed ;
this is placed npon the gutta-percha and the teeth set up. A wire attach-
ment is made and soldered to the plate and ping of the teeth similar to the
illustration [on page 2447, the continuons-gnm is added, and a vuleanite
platz made to take the place of the gutta-percha.”

With Mr. Gartrell's furnace and a little practical experience, a dentist
with artistic ideas and some ingennity will find opportunities of doing work
such as has not yet been placed within the reach of those who want to hold
*the mirror up to nature.”

Objections are brought against continnous-gum work to the effeet that
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it cannot be easily repaired. Anyone who can make continuons-gum in
Mr. Gartrell’s furnaces can repair it so that the repair cannot be seen.
This ean hardly be claimed for any other kind of work.

The weight of a continnous-gum denture is so invariably urged as
an objection that this point seems to overpower what little judgment
the objectors have at their disposal. I have seen very heavy cases made
by the text-book methods which were worn with comfort for several
years. Mr. Gartrell's perforated hard platinum plate reduces the weight
to limits which we are accustomed to use in gold plate and tube work.
If a plate fits well, patients never complain of the weight; the greatest
objection to extra weight is the risk of breaking a tooth or the gum
enamel when cleaning the denture, should it slip out of the hand into
a basin.

It has been objected that continnous-gum work requires skill and
experience beyond that of every-day practice. By one who has become
familiar with Mr. Gartrell’s methods, the work ean be as readily con-
structed as good gold-plate work. The clattering noise made in eating is
the most valid objection that ean be made to continuons-gnm dentures, but
patients can learn to eat quietly. The following appear to be the reasons
why such dentures are not generally used :—

First.,—The use of soft platinum and its unsunitability for bands. To
nse pure gold, instead of 18-carat gold, for plates would be just as
reasonable as it is to use soft or pure platinum in continuons-gum work.

Second.—The complicated and difficult manner of fitting platinum
backings to the testh.

Third.—The use of pure gold as a solder. The fusing point of the
continuons-gcum body being higher than that of the joint made with pure
wold on platinum, the teeth and metal fastenings are liable to shift from
the places which they were intended to oceupy.

Fourth.—The unse of a body having great powers of contraction with
a higher fusing point than pure gold.

Fifth.—The risk of * gassing” the work in fire-clay muffles, and the
inconvenience of the coke and gas furnaces hitherto in use.

Sixth.—The want of a convenient * tell-tale,” such as a gold cylinder,
to serve as a guide in the baking.

Seventh.—The want of a good body with little shrinkage and a
natural-coloured gum enamel, both fusing at about the melting point of
pure gold.
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FUSING WITH MR. GARTRELL'S GAS FURNACE.

The furnace here shown (Fig. 153) will be found the best of any in
the market, not excepting the electrie.

Tt is made in two sizes— (1) for full dentures, and (2) for crowns and
bridges, the former of which is fitted with a nickel muffle three inches
wide inside measurement, by five and a half inches long, or laree enough

Fra. 153,

’ L
HGAS VALYE

Mn. GanTrELL's CoRTINUVOUS-GUM FURNACE FOR USE WITH COAL-GAS.

for any size of denture. Nickel is used for the mnffles, beeanse it stands
high temperatures as well ag platinum, and only costs about the twenticth
part of what platinum costs.

The nickel muffles can be made thicker in substance than platinum, at
a comparatively cheap rate, and are therefore better fitted to resist the
stress of heat than the thin and fragile platinum muffles which are used in
many of the small modern crown and bridge furnaces.

Wl



258 MECHANICAL PRACTICE IN DENTISTRY.

Air-gag made from benzoline is used ag a fuel in some of the modern
furnaces owing to its pure flame. Fig. 154 shows Mr. Gartrell’s crown and
bridge furnace arranged for use with benzoline. Where coal-gas is not to

Fra. 154,

M. GarTRELL'S Cnowy axp Bripee Fumrwack, witH FLETCHER'S
(GENERATOR AND BELLOWS,

be obtained, air-gas may be valuable, but benzoline is a dangerous fluid to
handle in the neighbourhood of a naked light, and further, under certain
conditions, the air-gas obtained from it has a highly disagreeable odour
which penetrates to a considerable distanee from the place where it is used.
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For my own part I prefer coal-gas to air-gas, on the ground that,
wherever coal-gas can be obtained, it is a more convenient and better fuel
than air-cas. Moreover, every dental mechanic is familiar with its use,
and there is no complicated apparatus conneeted with it to keep in order.

Mr. Gartrell’s furnace has a burner (Fig. 155) which is a modification
of a type of Bunsen and blast burner introduced many years ago hy
Mr. Fletcher, of Warrington.

Fic. 154.

BorxeEr oF Mpr. GAnTRELL'S (Gas FURNACE.

The object in using such a burner is, first, to dry slowly the work in
the muffle with a Bunsen flame, the heat thus obtained being more gentle
and equally distributed than with the aid of a bellows. The necessary heat
for fusing the continuous-gum body can then be readily developed with the
foot-blower, the hard work of blowing thus being reduced to about one-
half the time. It only takes some ten minutes altogether to heat with the
Bunsen, and then fuse the body with the blast. There is no need to wateh
the Bunsen, so that the process of drying the work can be lengthened if

desived, and no injury can befall the case.
5 2
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The furnaces (Figs. 153, 154) are shown partially open on a hinge at
the back, held so by a lever at the side, ready for using the Bunsen flame.
The nickel muffle is ventilated by a hole through the inner end, in order
that an oxydising heat may be produced, which is the most effective for
fusing porcelain.  With this model of furnace, the muffle can be removed
when it is red-hot and another substituted for it. At the bottom of the
burner and support to the furnace there iz a convertible gas tap. The gas
enters the inside tube and escapes through this tap. A turn of the
serew closes the valve, and the gas escapes through a slit or small hole in
the centre of the valve, and vields a Bunsen flame. By giving the milled
headed screw a turn to the left more gas is supplied, which becomes mixed
with a circular jet of air blown through the outer tube of the tap ; the air
of the bellows added to this produces a powerful broad flame, which will he

Fiz. 156.

SHows Mer, Garrrerl's MetHop oF ForMiseg a BORDER TO STIFFEN THE POSTERIOR
Marciy oF THE PLATE.

found suitable for heating muffles. The furnace does not make a loud
noise when it is worked.

The gold cylinder is used as a “ tell-tale ’
enamel in the same way as described on page 246, All the steps taken in
the construction of the hard platinum plate and the application of the
body and gum enamel are the same as already described in_the early part

' when fusing the body and

of this chapter.

The American continuous-gum workers have various ways of forming a
“rim"” round the margin of the platinum plate to support the porcelain
eum.  Althongh with perforated hard platinun there is not the same
necessity for a metal support for the edges of the porcelain as there is
when unperforated soft platinum is used, much strength is given to_the
plate if a small wire is soldered round its edges ; moreover, the wire also
offers resistance against warping. A metal border soldered across the plate
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(Fig. 156) is likewise useful when made by means of thin plate and wive
combined in one strip. This strip is soldered to the middle of the plate
with gold platinum solder, and carried to each side of the plate across the
palate and over and round the alveolar ridge on each side.

Diracrarx oF Me. GARTRELL'S SHOT SWaGgeR,—with Plate on
Medel ready to be Swaged.

A piece of thin sheet platinum, No. 2 gauge, wide enough to cover the
wire and the posterior edge of the plate, is cut to pattern, and fitted by
bending to the position which it is intended to oceupy. A counter-die is
made, and the thin strip of platinum is struek in it till it half covers the
wire and extends to the edge of the plate. This strip is soldered to the
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wire and the plate lengthwise. Great resistance to warping is offered by a
plate strengthened in this ingenious way, when solder is used of a higher
fusing point than the mineral body with the aid of the oxygen blow-pipe,
and when the mineral body is divided into sections.

Continuous-gum plates which have warped from unequal eontraction of
the body ean be swaged into accurate fit by screw pressure exerted on the
case if it be placed on a die covered with bird shot. The use of shot for
swaging gold erowns and completing the fit of metal plates by striking a
plunger with a hammer has been known for some time. The diagram

FiGg. 158,

Mp. GARTRELL's SHOT SWaGER,
with Fortion of Front cut away for the purpose of showing the Shot, Denture,
and Die in Position.

(Fig. 157) will explain clearly the construction of the apparatus nsed for
this purpose. I never was more surprised than when I saw, in Mr.
Gartrell’s workroom, a large case of continuous-gum pressed into place
on a die by the aid of the powerful screw. I expected to see the teeth
and gums come oub in fragments, if not in powder, but nothing was
damaged.

This nuse of shot for pressing a warped continuous-gum ense into exact
fit on a metal die has been introdneed by Mr. Gartrell, and the ghot press
or swager which he has designed (Figs. 158, 159) will be found a useful
addition to the workroom for many purposes. Vuleanite plates can be
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brought to a good fit with a little trouble by warming the press, even if
only a plaster model is used. When using this shot * adjuster,” it is well
to leave the pressure to bear for a few moments before slackening the
screw. No. 8 or 10 size shot can be used, or No. 1 or 2, according to the
nature of the warp in the plate, and small steel balls, such as are nsed in
the bearings of bicyeles, are also most useful in certain cases. The swager
has a rib on the bottom of the eylinder, by which it can be gripped in a
viee, and the screw pressure is applied by means of a two-handled lever.

Mr., GARTRELL'S SHOT SWAGER,
with Braszs Cup containing DInpression Tray and Impression.
(The recess on the front of the Swager is for receiving the Handle of the
Impression Tray.)

Full delails of this excellent shot swayer, and the wumerous wses fo which
it can be pul, will be found on puges 46 fo 54 of Mr. Garlrell's book on
Confinwous-Gum Work and Porcelain Crowns.

The electric furnace, when used for continuous-gum work, has not
proved as great a success as was anticipatzd, and so far as I ean learn, it is
far slower in action than either of Mr. Gartrell's furnaces. The time
taken to heat a full-size case before fusion can take place is forty-five
minutes. This slowness of action is due to the caution necessary in slowly
turning on the eurrent, else the wires embedded in the fire-clay will melt
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under the great strength of the electric current employed. There are
many models of the electric furnace in the market, British, American
and German; but by the mere cost in current this class of furnace is
placed at a great disadvantage, when compared with the trifling expen-
diture in petrolenm, gas, or benzoline, as used in Mr. Gartrell’s apparatus
which I have illustrated and described.

Those who use the electric furnace think that there is nothing to equal
it, while those who use the latest forms of Mr. Gartrell's furnaces, with
nickel muffles, are equally persuaded that work, in no way to be dis-
tinguished from that made in the electric furnace, is made in his
furnaces. I have not only seen these at work under his own hands, but
I am myself using them in my own workroom, and I find them superior
to other forms with which I have lately been experimenting, as well as
economical in cost of working.



CHAPTER XXIV.
CLEFT PALATE.

I HAvE not had the opportunity of seeing or treating many cases of con-
cenital cleft palate. Cases exhibiting this defect are comparatively rare
in Ireland, and are commonly operated on at an early age by surgeons.
I have, however, seen five cases in which the deformity was operated
on with approximately perfect results, so far as union of the hard and
soft palates are to be accepted as success. The defective articnlation in
speech was, however, left very much as it had been before the surgical
treatment.

I have read and studied, from time to time, the papers written by
those dentists who have endeavoured to encourage us to deal with this
terrible deformity by mechanical rather than by operative means. If
these anthors have not, perhaps, shown us an absolntely perfect or certain
way of improving the voeal articulation of their patients, they have shown
us conclusively that surgical methods do nothing for the patient beyond
uniting the parts. The indistinet and nasal voice-tone remains as it was
before operation, to the disappointment of the surgeon as well as of the
patient.

Many of these unfortunate patients are neglected in education and in
gocial life, by those more favoured in development. As a consequence,
they are not tanght how the voice sounds are produced,—and when they
apply to the dentist for mechanical aid, they come believing that the
construction of an obturator will give them a voice at once. Nothing
can be more misleading than the encouragement of such a belief, It
should be explained to them that it is only by their own efforts, with
the aid of a well-designed obturator, that snccess in distinet articulation
is possible,

I have seen three cases in which soft vuleanite vela were used by other
practitioners. This pliable material is supposed to offer many advantares
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in the treatment of cleft soft palate,—but I must confess to being dis-
appoinfted with the resunlts, judging from the speaking powers of these

CasT oF CLEFT PALATE.

paticnts. The cases which I have been asked to treat seemed to me to
offer better opportunities of success with Aard vuleanite, rather than with
soft, as the divided curtain of soft palate could be trained by the patient
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to close together, if a smooth support were given on which it could close.
Such an obturator can be designed without any movable or working
parts.

To design a simple apparatus is not an easy matter. Sinee the
development of elaborate obturators by Dr. Norman Kingsley and
others, it would seem as if a dentist were not doing his duty to his
patient if he fail to follow in their footsteps.

: ',"u“f' il
Ly
’.'_Hj'u
II|,J =

Lixguarn SvrracE oF (BTURATOR DESIGNED Fok Fic. 160.

I have endeavonred, however, to treat this deformity by simple me-
chanical means,—and, although I cannot offer a large number of cases,
the results have been gratifying to my patients. I give drawings of cascs
in which a simple form of plate has enabled two patients to communicate
with others, in business and in the sgocial cirele, without comment or
ridicule.

The first case which I illustrate (Fig. 160) is that of a male patient,
who has for some eight years been wearing the obturator fizured in the
illustrations (Figs. 161, 162). The mechanical treatment has been of
great assistance to him, and has enabled him to improve his position in
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the business honse in which he is employed. His is a congenital fissure,
throngh hard and soft palates of a wide type, TllnI;illg from the left side of
the maxilla into the soft palate. His hare lip was operated on and elosed
in infancy, but nothing was done for the closure of the hard or soft
palate till he had reached his twenty-thivd year. The wide cleft of the
hard palate was operated on by a skilful surgeon withont success, but
the soft palate was perfectly united.

The patient was deeply mortified at the failure of the operation on
the cleft in the hard palate, as he found his lack of power of articulate

Fic. 162.

PALATAL SURFACE OF OBTURATOR DESIGRED Fomr Fia. 160,

speech very much as it had always been. MHis opinion was that the
tense, druom-like velum was not a benefit to "him from any point of view.

He was afterwards sent to me by the surgeon to do what I could for
him. The nares and back of the pharynx were very irritable, and covered
with bright-coloured granulations. I noticed that he spoke with an in-
distinct, muffled tone, and that the left nostril closed like a valve and shut
off the escape of air through the nose. Speech was accompanied with
much facial grimace, and the intonation was more easily understood when
the nostrils were closed by the action of the thumb and forefinger. I
had to make a special tray to obtain an impression of the parts, which
was only secured after many failures, owing to the extreme irritability of
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the divided palate and the fances. It was not till T had got the patient
to train the parts, by touching them many times a day, that I eould obtain
a satisfactory impression. This was cast in plaster, and a bite was taken,
the teeth of the mandible being nearly perfect in number.

Fic. 163.

Secrion oF Fia. 161 prawy tAErovcH MipprE LiXe rroM Froxt to Back.

The cleft was filled with wax, making as good a restoration of the
contour of the palate as the case admitted. On this sarface was modelled
a plate, which was extended in a curved, beak-like way as far back as the
patient could swallow without diseomfort. The plate was artienlated with
the lower teeth, the patient biting on the vuleanite where it was thickened
for the purpose. This beak-like extension was curved somewhat like the
bowl of a spoon, and was bent and thickened at the edges till the patient
could swallow solids and fluids with ease. The beak-like surface was
altered a conple of times before it assumed the desired shape.

The patient began to teach himself pronumeiation with the aid of a
child’s primer, and followed on by practising syllables and words of in-
creasing diffienlty. He took lessons in eloention, and, at the end of zome
eighteen months of hard and persevering effort, mastered the art of
speaking articulately, with a good nasal resonance. He has educated the
tense, drum-like velum to grasp, as it were, the polished upper surface of
the obturator ; and the effort of speech has become so much casier, that
the nostril does not now close as it did, nor does the patient use the facial
erimaces which I noticed when he first came to me. He has lost the
tendency to cold in the head peculiar to such cases. I see him enjoying
the eompany of other young men, and able to hold his own in a war of
words.

I had to cut the channels or grooves seen on the upper surface, after
the case had been worn about a month, to gnide the discharge of muens
to the part of the obturator where it could be casily and automatically
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swallowed, drop by drop. Until these gutters were provided the mucus
used to collect above the obturator, and prove an inconvenience when he
spoke or coughed.

Fre. 164,

CAST OF EDEXTULOUS CLEFT PALATE.

During the past winter, I have treated a lady patient for a similar
congenital cleft in the hard and soft palates (Fig. 164). She was operated
on for hare lip in infancy, and was considered, at the time and for many
years after, as beyond the reach of surgical skill.

The case has one peculiarity which I had never before seen in the
various cleft palates which T have examined in life, in plaster casts, and
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in musenm preparations. The patient is edentulous, her jaws are of
moderate size, and she has a very small mouth. She had suffered
much at the hands of many dentists, and came to me much emaciated,
with the pained expression of face which we so commonly associate
with badly fitting work. A study of the mechanical appliances which
she had tried to wear was not encouraging from the patient’s point
of view, as they all showed a lack of understanding of the nature of
the case, particularly in the position of the springs.

Fra. 165.

LIRaUAL SURFACE OF OBTURATOR DESIGNED For Fre. 164.

This poor patient was so much discouraged with her experiences of
mechanical assistance, as supplied by several *eminent dentists,” that
she was far from willing to go again through the trying ordeal represented
by the various stages of construction and adjustment of an obturator and
a denture.

I examined the case with deep interest, for I had never before seen a
congenital edentulous cleft palate. Taking an impression with Crown
composition was not easy, owing to the smallness of the mouth and the
nervousness of the patient, who did not, happily for herself, suffer from
nausea, as did the other patient in the case which T have just deseribed.
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Having secured good impressions of the jaws, I had them cast in plaster,
and the bite was taken on a following day on fusible metal plates.

Having gathered all the useful data which I could, I undertook to
construet for the patient an experimental ease, to be worn for some weeks
or months, as circumstances might permit. A permanent case was then to
be designed with the riper experience gained, during the construction and
adjustment of the experimental case.

Fic. 166,

PALATAT SURFACE OF OBTURATOR DESIGNED For Fra, 164.

The denture with obturator (Fig. 165) had to be held in position hy
the aid of spiral springs, and, as the natural bite was * eccentrie,” great
care had to be taken in mounting the teeth as well as the swivels for the
springs.

The dentures were modelled in wax, built on the fosible metal plates,
and tried in with the springs and swivels in position. This was ananxious
time, as the risk of undermining the teeth set in the wax with the viseid
saliva was very great. The face had been very much disfigured with the
work previously worn, the hollow under the lower lip having been changed
into a swelling.

The articulation of the mounted teeth was found to be correct when a
swallowing action was repeated several times with the aid of cold water.
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The patient has the peculiarity of being able to sip only a teaspoonful
of fluid at a time, and this added to the difficulty of determining the
correctness of the bite, as did also the smallness of the orifice hetween
the lips. The only change that was necessary in the obturator was the

Fra. 167.

SEction oF Fic. 165 praws tHrRovGH MippLe Lisg Frosm Froxt 10 Back.

shortening of the curved beak-like ending, which covered the divided
curtain of the soft palate. The end touched the tongue, and the patient
complained of not being able to swallow. As it had been cast in fusible
metal, it was quickly shortened with a hot tcol.

The edzes were rounded and smoothed, and tried again. The case was
invested, packed, vulcanised, polished, and Iini#hed, with the gratifying
result that the patient could eat almost at once ; swallowing food
presented no difficulty. In the course of a couple of days the patient felt
the want of the curved beak as originally modelled ; this was then added.
The only defect was the bite, owing to the lower jaw having been
slightly protruded when I was clamping the wax bites together with the
wire staples. A little adjustment with the aid of the grinding lathe
corrected this and allowed the patient to use the denture in mastication
from the beginning.

The patient’s health had suffered so much from loss of masticating
power, that I encouraged her to give her whole attention to learning
how to eat, and not to be too anxious about learning to speak. The
adjustment of pressure spots on the lower denture cecupied three sit-
tings, with the result that she returned to her home, baving lost the
anxions and pained expression with which she had come to me.

The patient has now acquired a voice, her progress in nasal reconance
being very sati-factory. She has been able to pay some visits away
from her home without distress to herself or her hosts, and she appears

T
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bright and happy, with the clear healthy look of one whose food
nourishes her.

I have recently completed the permanent case, gnided by the informa-
tion which I gained from the experimental one, with the gratifying
result that the lady ig able to eat with comfort, and that her powers of
articnlate speech are becoming more confirmed every day. 1 hope to find
that, with due and sedulous practice in reading and pronunciation for a
few months, she will be able to converse with friends or visitors, without
exciting any notice or remarks as to her infirmity. The gquality of the
voice must, I fear, always remain nasal.

I have figured these two cases as likely to prove of interest to some of
my professional brethren. I have also drawn a scetion of each case as it
would show if cut throngh the middle line from before backwards. I
have not seen any obturators made in this simple form in the mouths of
patients, or figured in the books or papers which I have read on this
subject.

.~ The upper side of the spoon-like projection, and indeed the whole
palatal surface of the upper denture, should be well polished,—else thick
adhesive mucus will adhere to the plate, and cause the patient much
discomfort.

The shaping of this surface needs great care on the part of the dentist
to prepare it for the divided soft palate to act on. Delicate adjustment
and repolishing of the thick round edges are necessary at first, but a few
visits will suffice for all to be done that is needed. Once the patient has
learned to use the apparatus with tolerable comfort, he or she will be
found to have become very nice and discriminating as to the accuracy
of adjustnent, and where it should he effected on the well-rounded
edges.
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REPAIRS.

Tuk subject of repairing damaged artificial dentures is one upon which
very little stress has hitherto been laid, but it is, nevertheless, an ex-
ceedingly important one to the practitioner.

It will be obvious to sensible mechanical minds that it is well for
the dentist to confine himself, as far as possible, to one process, in the
construction c¢f a denture. In metal work, for instance, he should confine
the methods of consiruction to tube teeth, to plate teeth, to plate and
tube teeth combined, or to vuleanite attachments.

A combination of plate teeth, with vulcanite attachments for the
bicuspids and molars, involves a great deal of trouble and delay in
carrying out a repair, should a front tooth be broken off the plate. The
plate teeth have to be soldered to the plate by means of heat,—while the
vulcanite, of course, will not endure the high temperature necessary for
the soldering, and has to be destroyed.

Repairing a broken plate tooth by means of vulcanite is a clumsy and
ingecure way of treating such a breakdown when there is a close bite.
It takes time and skill to remodel teeth held to a plate by means of
vulcanite, should it be necessary to displace the latter ; and the practi-
tioner may be sure that, no matter what care is taken, he will have an
uncomfortable time with the patient in adjusting the bite.

In repairing metal work, in the ease of a broken pin carrying a tube
tooth, the following procedure will be found advantageous. First, the
teeth should all be carefully examined. Any tooth which is broken or
flawed should be pointed out to the patient before the work is taken in
hand for repair, so that the practitioner may escape unmerited blame for
breaking or damaging the tooth or work during the process of repair.
The examination concluded, the plate with the teeth should be held with
a pair of pointed-nosed pliers; and care should be taken that the plate

T 2
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i8 not broised or bent by too vigorons a grasp with the pliers, and that
it is gradually heated till the cement is melted.

The tooth or teeth should then be gently removed with the aid of
an old forceps, or with the fingers protected by a cloth. The teeth,
having been removed, are placed in a curved row on the bench in the
order in which they are taken off the plate. The plate is then annealed,
dipped in hot pickle, and rinsed in boiling water.

The broken pin can now be attended to. If it is broken close to
the plate, or torn out of the plate, it can sometimes be replaced and
soldered on; but in case this eannot be done, a picee of wire of suitable
length is measured in the tube of the tooth to rep'ace the damaged or
missing pin. The end of the broken pin should he filed almost level with
the plate, and the centre of the pin should be carefully marked, so as to
afford a starting point for the unse of the drill ; the plate is then drilled,
and the end of the pin is seraped, trimmed, and inserted, with the aid of
a little borax, into the position in which it is intended to be soldered.
Some use cramps to hold the new pin in position, others use sand and
plaster as an investment, and others again use binding wire. Two or
three small panels of solder are placed on the pin close to the plate—
touching it, in fact—and the process of soldering is gone through, care
being taken not to melt or sweat the neighbouring pins.

When the plate has cooled, after being soldered, it is carefully ex-
amined to sce that the solder has flowed to both sides of the metal. The
short part of the pin found projecting on the concave side of the plate is
carefully cut away with a sculptor,—or it may be dressed down level with
the surronnding gold with the aid of a grinding point in the dental
engine. The teeth that are taken from the plate are all carefully eleansed
from the diseolouration caused by the heat carbonizing the food, or
by secretions left on the surface, as well as by the sulphur cement.

A broken tube-tooth denture can be readily repaired by replacing the
broken tooth with one similar in eolour and size. The tooth is fitted on
the pin and the plate in the same way as described in mounting tube teeth,
hy the alternate painting of the surface, grinding at the lathe with car-
borundum or corundum wheels, and letting it down to the bite. It ean
then be cemented in position with sulphur, or with mastic and silk.
The teeth can now be re-sulphured in their proper positions on the pins,
and the work can be polished.

In repairing broken pin teeth, the damaged tooth with its back is
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removed from the plate, and a suitable tooth with a back is selected to
replace it. The tooth is ground to fit the month, and the denture, with
the new tooth, is carefully waxed to the plate, placed in the mouth, and
adjusted to snit the position which it is intended to occupy. If the
position is found to be satisfactory, the plate is then removed from the
mouth, slightly invested in plaster and sand, or plaster and pumice, and
the tooth is soldered to the plate in the way already described.

It takes more time to vuleanize attachments, if a metal plate, with
which they are used, is broken or damaged. Although broken teeth can
be as easily vuleanized to a plate as in the case of an ordinary vulcanite
denture, if any of the metal work is damaged, it is often necessary to
dismount the entire work, repair the damaged metal plate, and then renew
the vulcanite.

To undertake a repair of this kind needs the expenditure of from three
to five hours ; and it is not an uncommon thing to meet with patients who
want it done in twenty minutes. The point to be dwelt upon, therefore,
is that a dentist will be wise to construct his work always with a view
to its being repaired. If he will bear in mind Henry Maudsley’s ideas of
buailding a steamer, and regard * the come-at-ability of parts,” he will he
more esteemed by the patient than the man who constructs his denture
without any regard to the possibility of a disaster.

VULCANITE REPAIRS.

Vuleanite, like other dentures, is exceedingly subject to accidents, and
a fall or blow may in an instant break a case, which a patient has worn
for several years with comfort. Injured cases are not uncommonly sent
by post, accompanied by an urgent letter to the effect that the patient
cannot do withont them, and that they are to be repaired and returned
immediately, if not sooner.

In repairing vulcanite cases a distinction has to be drawn between the
injuries that happen {rom a fall, a sudden blow, or other casualty of this
kind, and the alterations that are rendered neecessary by a change in the
form of the jaw on which the work is worn.

It is not an uncommon thing to find in vulcanite nppers, which have
been worn for five or six years, particularly where two or three teeth
remain, and also in sime forms of edentulous maxille, that a fracture
extends from the centrals or laterals to the posterior margin of the
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palate.  Fractures of this kind are sometimes unsatisfactory to repair,
because, during the absence of the work from the mouth, the patient has
time to learn that a great change has taken place, and, no matter how
exactly and carefully the repair may be executed, patients will invariably
complain that the denture has been spoiled or altered, This canse of
fracture is a simple one, namely, the want of support on the alveolar
border on which the voleanite rests.  The pressure from the lower jaw
brings the pressure to bear on the centre of the palate, and a very slight
accession of pressure will first tear or erack the case between the central
or lateral teeth. This tear or crack, as the pressure is continued,
gradually extends across the plate until it is broken into two pieces.

The best method of repaiving an accident of this kind is first to
examine carefully the broken surfaces, and see that the edges have not
been broised in any way. The broken parts of the denture should be
held exactly in position close to the Bunsen burner, while a fellow-work-
man or assistant drops some sticking wax on the lingual surface of the
fracture. The denture is held until the wax toughens, when more wax
can be cantiously added to the surface. The wax is now carefully cooled,
so that, if it should contract, it does not open the other or gum side of the
fissure. The surface of the plate which covers the jaw is now filled with
some plaster of Paris, with a view to making a temporary model. When
the plaster is thoronghly set, the broken denture can be removed from the
model thus made. The dentare is now removed from the plaster model,
and the workman can either cut a series of dovetails or drill a number of
holes in it, as his experience may dictate, in order to make a fresh joint,
the great point to remember being that the surface of the vulcanite must
be cut away, for at least a quarter of an inch on each side of the fracture,
in order to ensure the adhesion of the new vulcanite to the old. If the
surfaces are not carefully prepared in this way, it is a certainty that
complete attachment will not take place, and that the new vulcanite can
be chipped or peeled off the denture.

Many dentists repair these fractures by means of a plate of gold and
some rivets, A light piece of gold or platinum is carefully fitted by hand
across or along the entire surface of the crack. Suitable holes are drilled
in the metal plate to take rivets of soft gold or platinum, which are
generally riveted in pairs so as not to disturb the fit of the plate.

Riveting work of this kind requires a great deal of skill, and in
repairing a case by this method, in a workmanlike and skilful manner,
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almost as much time is oceupied as if the case were being re-volcanized.
By the aid of fusible metal a die and counter can be quickly made with
which to stamp the gold plate to fit the vulcanite, as recommended by
Mr. R. P. Lennox in his practical book. It is better to vulcanize in all
cases, if time will permit, as with neatness and skilful treatment a repair
can be made quite presentable, as in some rubbers the change of colour
is not very marked.

Dovetails, holes, or underents, such as the workman may desire to
use as retaining points for the rubber, are carefully ent. The parts of
the broken denture are placed on a plaster model, and sticking wax or
any other adhesive material can then be dropped on the repaired smifaces
and neatly trimmed. When this is done, the broken denture can be
invested in a flask, as if the work were quite new, the wax scalded out,
replaced with warm and softened rubber, and the flask with its contents
placed in the steam chamber for vulcanization. The unsual routine is
then adopted of trimming and polishing the freshly vuleanized surfaces,

When the trimming and polishing are complete, care should be taken
to try whether the repaired denture will fit the model—as, if it should have
warped from careless handling or too rapid work, it is certain that the
patient will eomplain very loudly, and possibly the work cannot be retained
in place. If warping should take place from careless handling, the denture
should be boiled in either oil or water, and rapidly pressed on the plaster
model till it cools.

The shot swager, designed by Mr. J. H. Gartrell, will also bring a
warped denture into place on a plaster model.  Another method is to place
the repaired denture on the model and warm it over a spirit lamp while
it rests on the model ; then to press it carefully into position when the
vuleanite yields from heat. Once the parts are brought into their true
position, the denture, with the plaster model, should be put under a tap
of cold water, in order to chill it or shrink it into place.

Another way of repairing a broken vulcanite case is to cut away the
vuleanite in which the platinum pins of the tooth were embadded, and to
make a dovetail into which the new rubber is to be packed. Care ghould
first be taken to scrape the surface of the vuleanite around the margins
of the intended dovetail, so as to remove any greasy matter which would
prevent the adhesion of the new rubber to the old.

The new tooth having been selected, it may be fitted into the socket,
of the old one. If the new tooth should not be of the same pattern or
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mould as the one which it replaces, it may be recessary to eut away a
portion of the vulcanite on the labial aspect ; but, if it should fit with
tolerable accuracy into this cavity, it is not necessary to cut anything
away.

Having been ground down to the proper length, it may be held in
position in the cavity by means of modelling wax, which is trimmed to
the level of the surface of the vuleanite on the palatine aspect, while around
the cervical margin of the tooth a solution of pink rubber and chloroform
may be painted with a brush or spatula. The case may then be flasked, as
if a new case were being packed ; but it is not necessary to leave the entire
palatine surface of the plate exposed, only sufficient being exposed to
allow of the packing of the new rubber. By this plan it is considered that
the dentnre is less liable to warp during a second vuleanizing.

In order to do away with the necessity of waxing the teeth to the plate,
and scalding ont the wax again and packing fresh rubber in, some dentists
prefer the quicker method of packing before investing the plate in the
plaster. To do this, it is necessary, as in the preceding plan, to eut a
dovetail in order to fit the teeth to the socket,—and, having done so, to smear
the cavity and the edges of the dovetail with this solution of rubber and
chloroform. The tooth is now held in position by the fingers of the left
hand, while portions of freshly warmed rubber are packed into the cavity
around the necks of the teeth with a heated spatula or probe-pointed
packer.

When sufficient or a slight excess of rubber is packed into the cavity,
the surface may be smoothed with a flat spatula warmed in the Bunsen
flame, and more of the lignid rubber should then be painted over the
surface.

The ease may now be flasked, and will need only one mixing of plaster
of Paris for this purpose. The cup of the flask being filled with plaster,
the concave surface of the case is also very carefully filled with the same
material, as if a cast of an impression were being taken, and the entire
surface of the denture is then likewise carefully covered with the liquid
plaster. Then, when the plaster is setting, the denture is placed in the
cup in such a position that it will not touch the side of the flask, or else it
may become burned by resting against the metal.

The second portion of the flask being filled with the remainder of the
plaster of Paris, the two parts are closed together, and the excess of plaster
is squeezed out.  When the plaster of Paris is set, the flisk may be clamped
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and put into the vulcanizer. This method of repairing a broken tooth will
save, on an average, about half an hour’s time; but where repairs are
extensive, and several contiguous teeth have to be replaced, it is better to
wax them in position as in the first deseription.

When vuleanite is nsed on an upper denture in which the front teeth
are soldered, the following plan may be adopted in order to avoid the
necessity of stripping off the vunlcanite when one soldered tooth is broken.
The backing of the broken tooth is filed away with a square-edged file, and
the surface of the plate may be removed, leaving an elevated ridge on
gither side,—in other words, a shallow furrow may be cut in the surface of
the gold about half an inch long and the width of the missing tooth.

A piece of gold plate, of the same substance as that from which the
plate is made, should next be fitted into this furrow, and held in position
on the plate while the points where the rivets are to be placed are marked
on the superimposed piece of gold. Holes may be punched or drilled to fit
the soft gold wire. This piece of gold is again placed in position in the
furrow, and the places for the holes are marked to correspond on the plate
with a piece of wire or a pencil. These points are drilled through the
plate, gold wire iz now soldered into the pieces of gold, and passed again
through the holes in the plate, If care is taken in marking these points
for the rivets, the added piece of gold will fit aceurately into this farrow,
and the pins will protrude through the holes in the gold denture.

The selected tooth is backed and fitted to the plate, and is attached by
means of sticking wax or hard wax to the new piece of gold. When the
wax is chilled, the tooth and gold tongue may be removed by pressing the
free ends of the rivet out of the holes in which they lie in the denture.
The tooth, with gold tongue, is now invested in plaster of Paris and sand,—
and, the wax having been scalded out, the tooth is soldered to the metal
tongune. When the tooth attached to the small plate iz cold, the invest-
ment i8 broken away from it and placed in the hot pickle. The tongue of
gold with the tooth is now tried on the plate to see that it fits accurately,—
and the plate, having been placed on the model, may be riveted to the
tongue carrying the new tooth. All edges should be carefully rounded
off, so that the patient’s tongue may not be injured, and the case polished
and finished. If the pins are judiciously placed, this will form a strong
repair,—in fact, almost as strong as if the teeth were soldered to the plate
1tself.

Another, though not such an efficient, method of effecting these repairs
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is as follows :—The backing of the original tooth is left intact in cases
where it is not broken off with the tooth; a tooth of the same size and
pattern is obtained ; the exposed backing is then drilled through where
the pins of the new tooth will fit it, and they can then be riveted to the
lingual surface of the backing, and the surface burnished down with an
onyx burnisher.

Sometimes, in eages where vuleanite and gold are used in combination,
a tooth may be added to the denture, or a fractured tooth can be replaced
by the aid of vuleanite alone,—but this should not te attempted unless the
bite is open enough to allow of vuleanite being left of sufficient strength
to hold the tooth securely, or unless the added vulcanite can be brought
into contact with that already on the plate.

A broken spring is a mishap that patients expeet to have attended to
very promptly, and such a break-down is best relieved by placing a new
pair of springs upon the dentures. In the opinion of many dentists, this
is an extravagant way of meeting such a difficulty, but there are few patients
of intelligence who will not prefer a new pair of springs to having a new
spring set to work with a worn or distorted one. No matter how
cavefully the resilience of the new spring may be caleulated, there is a
very great difference in the elasticity of an old or worn spring and a
new one.

I have had many cases under my observation where the broken spring
was replaced, with the unpleasant result that the worn spring did not
sustain the dentures in their position with the same firm support given
by the new spring.

The dentnre on the mandible, particularly in cases of very great
abgorption, usually “slews round,” as a sailor would say—i.e., rotates to-
wards the side on which the weaker spring is to be found, and causes a
‘good deal of tenderness and irritation on the mucous membrane, This
tenderness disappears when springs of equal strength or resiliency are used
instead of springs of unequal power. The springs placed in the market
ary a good deal in quality, and gold springs should be used in preference
to any of the cheaper but less elastic kinds.

A broken swivel is a much more serious disaster than a broken spring,
‘and there are two ways of replacing the worn-out swivel,—one is by
bending the end of a piece of wire that will fit the calibre of the spring
into a loop, which is left open enough to pass a hook on to the bolt.
The loop of the new, or “ London ™ swivel, as it used to be called in my
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youth, was suitably flattened and bent with a hammer and punch, so that
when it was filed into ghape the workman had only to close the loop and
make it grasp the bolt inside the head. Care was taken that the unclosed
part of the loop was placed in the sitnation most removed from stress of
wear, so that in the lower denture the slit was below the bolt, and in the
upper denture above the bolt.

The depot swivel can be used for effecting a repair by cutting a slit
in the loop with a thin piercing saw, gently opening it till it will slip on
the bolt, and then closing it with the pliers. Care should be taken, as
recommended above, to place the slit upwards on the upper bolt and
downwards on the lower bolt.
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GoLD BENCH TooL RACKS, AND TOOLS.

TOOLS FOR HOLDING OR BENDING METAL.

Priens wITH JAWS SHAPED AS FOLLOWS: BoUARE, PoisTep, Harr-mousp,
Ovar axp Horrow CHoP;
Bripive Toxgs, Haxp Vice, Prv Vice, Twerzers or Corx Towas, Semivg I'LIERS,
SWIVEL PLIERS, A¥D ParaLLeEL VICE.

TOOLS FOR CUTTING METAL.

STRATGHT SHEARS, BEST SHEARS, CoTrisg Priers, PLaTe CUOTTERS (OFTEN
CALLED “*Nirpers "), Piercine Saw, Merarn Saw, Suarn Brass-pAcKED Saw, SCISSORS,
ExGRAVER'S BCRAPER, SCREW PLATE, axp Tars,

TOOLS FOR PERFORATING OR DRILLING METAL.

YoUrse's ApdusTaBLe PerroraToRs FOR PuscHING Two HoLes ar ONce
For Backixg IPIx TeethE, Pix Nirrers, Tuvee Piv Perroratons, Drinn Bow, DrinLs
BET IN DRILL STOUES AND SPINDLES, LooPr PUwcH, a¥D BROACHES.

TOOLS FOR SHAPING METAL.

STEEL PowcHes, Bossina Haumer, Riverise Hauwmers, CoPPER-HEADED HauMuMER,
Frar, Pioking, axp REepEDp “f Scorpens,”” Graver, GoLn Fices, DiviDisa
Fives, REamers op Covntersinks, Divipers, Scriger, Rovsp Poisr,

: BEak-Inox,

HETEADY " Brock oF LEaDp wiTH Wax SurraceE ForR Riverine or Firrise Dacks,
STEEL STEADY, BroacH HanpLEs wiTH ScREw THREE-JAWED CHUCKS,
CorrER PUXcHES,

WIRE BrusH ForR CLEANING FILES, DENTAL EXNGINE, AXD UsEnp Burs FROM SURGERY.

TOOLS FOR MEASURING METAL.

Gavees ror Prate, WIRE, ETC., ETC.—BoLEY's, AsH's, Ax¥D STUBs’

Fine Travs por CaToHise LEMEL orR FILiNgs oF PrEcIoUs METAL.

TOOLS FOR SMOOTHING OR POLISHING METAL.

STERL oR AGATE Buryisners, Haxp Porisnisa Burks, WATER-0F-ATR SToNE, HINDOSTAN
STONE, ARKANSAS BTONE, AND SLATE PExciL.

TOOLS FOR SHARPENING.

DL Stoxes, Qi CaN, AND GRINDSTONE AND TrOUGH.

ASH'S BET OF TWENTY-FIVE TEETH SHADES.

THE & 8 WHITE MANUFACTURING COMPANY'S TEETH SHADES,
THE DENTAL MANUFACTURING COMPANY'S SET OF SHADES.
WORKROOM SEAT, ADJUSTABLE AXND REVOLVING.
FORMULJE AND RECIPES.
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GOLD BENCH—corrvoen.

TOOL RACKS AND TOOLS.

Fra, 168,
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Fies. 168=170.—Toor. RACES DESIGNED AND USED BY THE AUTHOR
(see alzo pages 22, 3530 and 872).
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GOLD BENCH-coxrivven.

TOOLS FOR HOLDING AND BENDING METAL.

Fro. 171.—PLIERS, YARIOUS (STUBS'),

3 I

ks
x
o
L i}
&
I
o
4
]

Flat
and Half-Owal.

08

Pointed.

Flat and Round, Round.

Of these Pliers, the two sizes most generally used are the

41 and 5 inch lengths.
U 2
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GOLD BENCH-coxmyee.
TOOLS FOR HOLDING OR BENDING METAL, ETC.

2 Fie. 174.

@ Fra. 173.

CoasH L SO0NE . S —

Fig. 172.—I'uiers with oval awd hollow chops, 5 inches lomg.
w 173 —Puriess (Mr. Miles's) for reducing the tangs of swivels, 5 inches long.
174.—Groovep Priens for bending the pins on which fube teeth ave to be mounted
(see page 140), § inches lomg,
o 175.—Puriens for roughening the pins on which tonbe teeth are to be mounted,
& mches long.
» 176 —Srusc-Frrrixe Priers (Mr. Edwards™, 5 inches long,

A—DBlunt.-
g, 177,
TwEEZELS, S
s B—Pointed,
CcaLLED CoRx
Toxas,

(—RBlunt.
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SOLD BENCH-covmyeen.
GAUGES AND PLATE AND WIRE PATTERNS.

BoLey's MILLIMETRE (GAUGE—A MOST USEFUL TOOL FOR MAKING
ACCURATE MEASUREMENTE.

Length: 131 mm
measures up to 100 mm.

Fic. 178,

s L L e

Stres’ PLATE GAUGE.
SEmall Sizes: 1-20;
5} inches long.

A B i 2 3 4. 5
O o o a a o ) O c.asha soxs.
4 5 5] 7 =} 9
ey e T e
. H m M
Asn’s PLATE axp WiRE (GAUGE—FULL-SIZE,

A, B and Nos. 1, 2, 8, 4. 5 show round wire sizes; Nos. 66, 7. 8 half-round wire sizes;
and Nos, 4, 5, €, 7, 8, 9 on the lower part of the Gauge show plate sizes,

:I'.“"-—-

GHTGS4

Fig. 181.—Asn's Prate Parrerss.  Sizes 4, 5. 6, 7. 8, 9.
sy 1B2, = e “‘IRH o Soky. VR |_. 2,3, 4. 5. 0. T. B
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GOLD BENCH-coxmyven.
TOOLS FOR HOLDING OR BENDING METAL.

Fiz. 183. Fic. 184. Fia. 185.

Fiz, 188,

Fig. 183 —SLimxe Toxcs, 53 inches long.
Fig. 184.—Pix Vice, 4} inches long. Fig. 185.—Haxp Vice, 4} inches long.
Fig. 186.—ParaLLEL VIcE, weight about 4 1bs,

CUTTING TOOLS, ETC.

Fia. 189.

IR
i)

P
L] AR h.
TR rn

s

e

Side View of
Curved
Blades.

CoASH W :ﬂu:@ [

Side View of
Curvied
Blades.

Left Side. Right Side.

Fig. 187.—PLATE SHEaRs for general work, 7 inches and 8 inches long,
188.—Lacar Prate Swears for erown work, ete., 7 inches long.
180, —8r1ues’ ScREw PraTe, 6 inches long.
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GOLD BENCH-coxrvve.

CUTTING TOOLS.

Fiz, 190. Fic. 191.

Btraight, full-size, Curved, full-size,

PLATE SCISS0RS FOR CROWN WORK, mxtrovvcep sy Me. Gimbwoon,
oF EDIsBURGH.

The two forms here illustrated are strong enough for the purposes for
which they are intended.

The Engraver's Bayonet Scraper,

Fig. 352, shown on page 376, should also be included among the
cutting tools on the Gold Bench.
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GOLD BENCH-coxrvuen.
CUTTING TOOLS.

Fig, 192 —Cornise NiereErs (STUbss').

SOHS,

=
I
uh
F
1+

Bevelled, Vertical, Oblique. Horizontal,

Each form is made in two sizes—41 inches and 5 inches long.

Fic. 193. Fra. 195,

Fre. 194,

CorriNg NirPERs, Compivep Priegs PLIERS,
with removable jaws, AND CorTiNg NIPPERS, for cotting and bending

a nches long, 4} inches long. piano wire. 5 inches long,
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GOLD BENCH-coxmvuen.

CUTTING TOOLS.

Fra. 196,

\ [ @ @

Fra. 197,
T h

Fig. 196.— Prate CvrTERs,
also ealled Nippers, 6§
inches long, made in the
three widths shown above,

Fig. 197.—Rouxn Nose Nip-
reRs for cutting off the
ends of pins, ete., in con-
fined spaces, 51 inches long
(seec page 140).

CLASH K S0MS

Prercixe Saw Fraue,
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G U L I_} B E N C II—!?‘U.'i'Tf.‘I.’r.'}.'.H.

PERFORATING TOOLS.

Fia. 200.

ST

Y A meect Srm T, Mt . A
U

-l!,'!J-u

Mz. J. C. Youse's ApsusTaBLE PERFORATORS
for punching two holes at once in metal backings for flat teeth, 7 inches long.

Fia. 202,

Fia, 201.

[
F
(=]
4]
o
F
1
<
L1

PERFORATORS
for punching holes in metal
plates for the pins on which

tube teeth are mounted.

74 inches long,

Pimn NippErs
for punching holes in metal
backings for flat teeth
pins,

6% inches long.
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GULD BENCI{—CD.\'TI.\"UEH.
PERFORATING AND DRILLING TOOLS.

Fiz. 204.

|
Fre. 203.

DriLL-Bow AND SPINDLE.

DrILL Stook,
Fra. 206.

DRILL-Bow SPISDLE, SIMPLE FoRu, DriLL-Bow SPINDLE, WITH SCREW CHUCE,

Fra. 207. Fiz. 210.

Fig. 207.—Dg. Prcr’s Loop-Punen, See page 162 el seq.
s 208.—Broarn Horper with Ebony Handle,
209.— n all Steel.
210, —Four veerFuL S1zes oF Broscmes, with Stubs’ numbers underneath them.
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GOLD BENCH-—coxmwven.
SHAPING TOOLS.

Fra. 211. Fig. 212 Fra. 218.

2 ©

CoxTovriNG PLIERS ContovriNg PLIERS CoxTovriNe PLIERS
{Dr. J. J. K. Patrick’s), (Dr. J. J. I. Patrick’s), {Dr. W. Mitchell's},
5% inches long. 5% inches long. 53 inches long.

Fra. 214.

Fia, 215,

Specimens of Springs made
with the FPliers.

X b
CoxTouRiGe PLIERS SPRIEG-MARING l’I-!ERa

(Dr. W. Mitchell’s), {Introdueed by Mr. G. Northeroft),
5 inches long. 43 inches long.
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GOLD BENCH-—coxmyven.
SHAPING TOOLS.

Fio. 216.

CorrER-PLATE PUNCHES DESIGKED BY THE AUTHOR—FULL-SIZE.

Close adaptation of difficult plates to the surface of a die can often
be obtained L}f the use of the chasing punch among the rugme of the
palate while the plate lies in the counter-die.

Narrow punches should not be used, but such as are here illustrated
in Nos. 2 and 4, with rounded ends, which bear some resemblance to
the surface to be *bossed™ out. The end of each can readily be filed
to a suitable contour for use on a special plate.

Nos. 1 and 3 are very serviceable for adapting a plate fo the surface
of a zinc die or a die made of Gartrell's metal,

Of the two, No. 1 is especially useful for gently forcing a plate into
a deep palate, with licht taps from a hammer, while No. 3 is invaluable
for working it over the alveolar ridge, where it sometimes has a tendency
to buckle; it is also of great use on plates for V-shaped edentulons
cases, when it is intelligently employed.

A few experiments made with brass plates on zine dies, or dies made
of Gartrell’s metal, and in lead counter-dies, will demonstrate the
superiority of the copper punches over the existing forms of steel and
brass punches, and also over the pieces of bone, soft wood, and boxwood,
which are sometimes used.
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GOLD BENCH-coxryven. Fia. 219.
SHAPING TOOLS, ETC.

Fra. 217,

Frz. 218.

Bossiwg Hamuer—also called Chaser's
Hammer.

Fia. 220.

=
=) /
| B 3 :- ol

_,____\.

1. LS &,

No. 1.—FLAT ScULPTOR.

{o. 2. —GoveE ok REEDED SOULPTOR.
No. 3. —PIicEIRG SCULPTOR.

Na. 4.—GRAVER.

Nos. 1, 2, and 4 are made in broad,
medinm and narrow widths—the broad is
here shown—and No. 3 in one width as
illustrated,

Fic. 221.

PexroLD's

Wine Brusn ror CrEaxtss Fines. Graver Haxnre.
Full Size, Frez ror Gonp WoRrg.
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GOLD BEN CH-coxrvuven.

SHAPING TOOLS, ETC.

Fia. 222.

No. 1.

Hiverrsa Haumyers,

Fig. 223.
e

fo g B A

e

et
Divioivg Fives,
ALS0 CALLED SEPARATING FiLes. L a1

Made in two Kinds—Glass N a )
hard and Flexible, \i_r"
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G U L D B E N U I[—L’U_\'TI;\'L'EHL

SHAPING TOOLS, ETC.

Fra. 225.

Fio. 224.

LigaT AXVIL ON STAXD FOR
Crown WoRKE, ETC

R PR

LU TR
et 81| (]
SLLLILL

BeEax Iaox ON STAND.

Fiz. 227,

DivinERs,
43 inches lomg.

KaY FOR caTcHixg Finixas oF Preciovs Merats,
A
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GOLD BEN CH-covrvven.

Fig. 229.

SHAPING TOOLS, ETC.

Burs, — Used Burs from surgery are of
great value in the workroom.

Hammers.—Copper-headed Hammers of
varions sizes and shapes, as designed,
made and used by my friend Mr. James
Smith Turner, for malleting gold plates
on zine models, when folding or buck-
ling occurs, and for fitting pin teeth
with backs.

Lead Pencil for marking models, ete.

Scriber, — A broken octagon-handled ex-
cavator, ground to a suitable point,
makes a good scriber.

Round Point.—A small bradawl, ground
to a suitable taper, makes a good round
point for tube work—see page 139.

“Steady” Block of Lead with
wax surface for riveting and
'w fitting backs on.

0 % Steel Block or “Steady,” known

also by watchmakers as * Flat
Stakes.”

DexTan Excixe.

———— - — - - e — -

SMOOTHING, POLISHING AND SHARPENING TOOLS, ETC.

Buff Sticks for Polishing.
Burnishers—Steel or Agate. 0Oil Can. Oil Stones.

Water of Avr (Scotch) Stones.
X
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GOLD BEN CH-covmxeen.
ARTICLES, VARIOUS.

Fic. 230,

STRoNG AND
SERVICEABLE WonrK-rooM SToOL,
with Rising and Falling Seat.

Asa's Ser or Twesty-FIvE TEETR SHADES.

The Dental Manufactoring Company of London also supply a set of Shades of the
teeth of their manufacture,

For shades of American Teeth the reader is referred to the sets of Bhades of The
5. 8. White Dental Manufacturing Company of FPhiladelphia, and Messrs. Justi & Son

of the same eity,
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THE FOLLOWING FORMULE AND RECIPES ARE TAKEN
FROM THE SEVENTH EDITION OF RICHARDSON'S
MECHANICAL DENTISTRY :—

Pages 81, 82.—Formul= for Gold Plate used as a Base for
Artificial Dentures.—Any of the following formul®e may be employed
in the formation of gold plate to be used as a base or support for artificial
dentures, The relative proportions of the alloving components may be
varied to suit the peculiar views or necessities of the manipulator. The
estimated carat of the appended formulwe is based on the fineness of the
American gold pieces coined in 1837 and thereafier : —

GOLD PLATE.—EIGHTEEN CARATS FINE.

Foruvra Ko 1. Formvra No. 2,
18 dwts, pure gold. 4 dwts fine copper. 20 dwts. gold coin. 2 dwis. fine copper.
2 dwts. fine silver. 2 dwts. fine silver.

GOLD PLATE.—NINETEEN CARATS FINE.

Formura No. 3. Fonmvra No. 4.
19 dwts, pure gold. 3 dwtis. copper. 20 dwts. gold coin, 235 grs. copper.
2 dwts. silver. 40 grs. silver.

GOLD PLATE.—TWENTY CARATS FINE,

Foruvra No 5. Formvra No. G
20 dwts, pure gold. 2 dwts. copper. 20 dwts. gold coin, 18 grs. copper.
2 dwtis, silver. 20 grs. silver.

GOLD PLATE—-TWENRNTY-ONE CARATS FINE.
Forymura No. 7. Formura No. 8.
21 dwts. pure pold. 2 dwts. copper. 20 dwts. gold ecoin. 13 grs. silver.
1 dwt. silver.
Formvra No. 9.
20 dwts. gold coin. G grs. copper.
7% grs. platinum,

GOLD PLATE—TWENTY-TWDO CARATS FINE,
Formvra No. 10,

22 dwis. pure gold. 18 grs. silver,
1 dwt. fine copper. 6 grs. platinum,

Page 82.—Formula for Gold Plate used for Clasps, Wire
Stays or Backings, Dowels, etc.—(Gold used in the formation of
clasps, backings, ete., is improved for these purposes by the addition of
sufficient platinum to render it firmer and more elastic than the alloys

X 2
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ordinarily employed in the formation of plate as a base. The advantages
of thiz elastic property, in its application to the purposes under considera-
tion, are, that elasps formed from such alloys will adapt themselves more
accurately to the teeth, as, when partially spread apart on being forced over
the erowns, they will spring together again and accurately embrace the
more contracted portions, In the form of stays or backings, additional
strength being imparted, a less amount of substance will be required ; the
elasticity of these supports, also, will not only lessen the chances of
accident to the teeth themselves in mastication and otherwise, but
preserve their proper position when temporarily disturbed by any of the
forces applied to them, The same advantages last mentioned are obtained
from this property in the use of metallic pivots.

FormurLa No. 1. FormuLa No. 2.
20 dwis, pure gold. 1 dwt. fine silver, 20 dwts. coin gold, 10 grs. silver.
2 dwts, fine copper. 1 dwt, platinum. & grs. fine copper. 20 grs. platinum,

The alloy derived from either of these formulas will be twenty carats fine.

Page 83.—Gold Solders.—Solders are a class of alloys by means of
which the several pieces of the same or of different metals are united to
eich other, They should be more fusible than the metals to be united,
and should consist of such components as possess a strong affinity for the
substances to be joined. They should also be as fine as the metals to
which they are applied will admit of without endangering the latter.
Solders of different degrees of fineness, therefore, should always be
provided to make selections from.

The use of solders of doubtful or unknown composition should be
avoided, and hence they should be compounded either from pure gold or
gold coin.

The following formula taken from Prof. Harris's work on * Dental
Surgery,” page 666, vecipe No. 3, may be used in connection with
cighteen or twenty carat gold plate, and is sixteen carats fine :—

6 dwts. pure gold. 2 dwts. roset copper.
1 dwt. fine silver.,

Recipes Nos. 1 and 2, page 6G3 of same work, are too coarse to be
introduced into the mouth ; the former being a fraction below fourteen
carats, while the latter is still more objectionable, exceeding but little
twelve and a half carats. Formula No. 1 of the following recipes is a
fraction over fifteen carats fine; and No. 2 furnishes a solder eighteen
carats fine :

Foruura No. 1. Formura No. 2.
6 dwts. gold coin. 20 grs. copper. Gold coin, 30 parts. Copper, 1 part,
2 grs. silver. 10 grs. brass. Bilver, 4 parts, Brass, 1 part.
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In the reduction of gold for solders Dr. Dorrance recommends the use
of what he calls *solder alloy.” This is derived from the following

formula :—

1 part pure silver, 2 parts pure zine.
3 parts pure copper.

The copper and silver are melted withont flux, in a clean erucible
which is well lined with borax ; the zine is then added in small quantities
as rapidly as may be without chilling the molten mass so that it loses
its fluidity, meanwhile stirring it with a clay pipe-stem or rod, or a
white-wood stick, until the profuse fumes of the burning zinc just pass
off, when pour immediately into an ingot mould, or into clean water
in a clean wooden pail. The metals entering into the composition of
this solder alloy should be absolutely pure, especially should they be
free of arsenic, antimony, cadmium, ete., in which case not only the
alloy, but gold and silver solders made from it, will be touzh and
easy-flowing.

Inasmuch as the zine, in compounding the alloy, has not heen
protected from oxidation, if it has been cast at the proper moment, it will
be found present at about its combining weight. Both gold and silver
golders made with this alloy will, as has been stated, be found very tongh
and easy-flowing, the range of proportion most desirable being for gold
solder from twenty to twelve carats, or from 15 to 50 per cent. of
alloy.

Dr, Dorrance very properly says, however, that the twelve carat or 50
per cent. solder is too coarse for dental work. From 10 to 15 per cent.
of the alloy added to gold coin is recommended as a soitable solder in the
comstruction of coin-gold crowns. Zine, as a constituent of solders, is
nsed principally with a view of rendering them more fusible without
materially debasing them, if the proper propartion is observed. Its
employment under any circumstances has been objected to by some, on
the ground that the alloy is more readily tarnished in the mouth, is more
brittle, and that it furnishes more favourable conditions for galvanic
action. These objections only hold good when zine is used in excess.
When employed in quantities sufficient only to make the gold flow readily
and evenly at a diminished heat, it is claimed that the base metal used in
these alloys is chiefly consumed in the process of soldering, leaving a
residunm of gold alloy, equal, or nearly so, in purity to solder not so con-
taminated. If such is the case they are acceptable alloys for soldering
purposes, inasmuch as it is not only desirable to have an easy-flowing
solder, but one which shall have as little affinity as possible for acids often
found associated with the fluids of the mouth. Care shounld be taken to
add no more zinc than is necessary to make the solder flow freely under a
heat that may be safely applied withont danger of melting the pieces to
he united.
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Page 175.—Fusible Alloys.—The fullowing tabular view of the
more fusible alloys, the respective properties of which are deduced from
actual experiments, was given by Prof. Austen in a paper on “ Metallic
Dies.” *  Zinc is introduced into the table for the purpose of
comparison :—

| MELTING CON- 3 | BRITTLE-
| | FOINT. | TRACTILITY. | " APONESe: | pen
| ) (0 T e P SO B e 7707 F. SR 018 ]
2. Liead -2 Clinyde B < &R 4407 = 00633 =050 a
o 1 BF T bl Bt s S TR o= RG] 040 3
| 4. | Lead,2; Tin, 3; Antimony, 1 420° 00453 026 7
| 5. Lead, 5: Tin, 6; Antimony, 1 g20% | = (MG (K35 G
fi. Lead, 5; Tin, 6; Antimony,1; oy ey :
| Bismuthy8: 0 e } 2l 00266 ! 030 9
7. Lead, 1; Tin, 1 ; Bismuth, 1 . 250 (006G ‘42 T
| B | Lead, 5; Tin, 3; Bismuth, 8 . | 2007 (K20 (43 B
| 9 | Lead, 2; Tin, 1; Bismuth, 3 . | 200 | -00133 (48 T

In commenting on the preceding table, Professor Austen observes :
“The last eolumn containg an approximate estimate of the relative
brittleness of the samples given. As in the other columns, the low
numbers represent the metals, so far as this property is concerned,
most desirable. Those marked below five are malleable metals ; those
above five are brittle ; zine, marked five, separates these two classes,
and belongs to one or the other, according to the way in which it is
managed.”

Allusion iz here made to the process of annealing zine, which has
already been alluded to when considering the latter metal in the former
part of the work. The special method employed is thus described by the
author already quoted : * The simplest way to anneal a zinc die is to
place it in the melting ladle with abont a tablespoonful of water,
removing it in thirty seconds after the water has boiled away. If the
fire is a very hot one, remove it immediately on the disappearance of the
water. It will often happen that the die is annealed in the process of
taking the counter-die. This will more certainly oceur when Nos. 7, 8,
or 9 (see table) are used for the counter.  For example, take tin, using a
mass twice the size of the die; should it be heated to 540° (100% above
melting point), it would not, allowing for loss of heat by radiation and
contact with the cast-iron ring (if one be nsed), heat the zine beyond
330°%  Lead, cast as cool as it could possibly be poured, unless in a very
heavy ring (such as a cart-wheel box), or in quantity too small for a well-
shaped counter, would be apt to raise the zinc at least 400° and so impair
its malleability, whilst, if poured as hot as many are in the habit of doing,
the zinc will remain as brittle as when first cast.”

— - — —

* American Jownal of Dental Science, vol. Y1, page 367.
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Page 315.—The following table exhibits a range of pressure sufficient
for vuleanizing purposes, with the temperature necessary to produce the
same ;-—

PRESSURE TEMPERA- || PRESSURE | TEMPERA- || PRESSURE | TEMPERA-
IN LBS. TURE. IN LES. | TURE. || 1w pBs TURE.
HI 2952 F. | :J ‘!ﬂﬂ“ B | =1 319° F.
fil Lt | T3 HIL | B3 S0
(4 20E° Tt a10e | HII 3249
i3 209° 5 | a411° | HH] 328°
il a00° T a12° I 1041 gaze
i35 301° T 313° I 105 335°
(i Jo2e T8 a14° | 110 b 41
| LT} 3032 79 | g14° [ 115 | S42°
i3 Ao [ i ' 315 f 120 ' T
i+l 305 | bd | 3Ge Il 125 49°
[& 70 806° | BRI I s 1o S S ) 8520
| Tl 307 83 | a1s8° . o Rt
|

It will readily be seen by the above that a pressure of sixty pounds
requires a temperature of 205° by Fahrenheit’s scale to produce it, and
eighty-five pounds, 320° at which latter pressure I (Dr. Lawrence)
vulcinize, running one hour, and with the most satisfactory results.

FROM THE AMERICAN TEXT -BOOK OF PROSTHETIC
DERTISTRY IN CONTRIBUTIONS BY EMINENT
AUTHORITIES. Epirep sy CHARLES J. ESSIG.

Pages 103, 104, — Gold plate sunitable for dental purposes may be
prepared according to the

GOLD PLATE.—EIGHTEEN CARATS FINE.

No. 1. No. 2.
Pure Gold . . . . 18 dwis. Gold Goin .. . . . 20 dwis.
Pure Copper . . . . 4 dwis. Pure Copper . . . . 2 dwis
Pure Silver . . . . 2 dwts. Pure Silver . . . . 2 dwts.
GOLD PLATE.—NINETEEN CARATS FINE.
No. 3. Ko 4.
Pure Gald e [ B L B (Fold Cain e ow e w20 dwts,
Pure Copper . . . . 3 dwis. Fure Copper . . . . 25 gis
Puare Silver . . . . 2 dwis Puare Silver . . . . 40 g5
GOLD PLATE.—TWENTY CARATS FINE,
No. 5. No. 6.
Pure Gold . . . . 20 dwis Gold Coin. . . . . 20 dwis.
Pure Copper . . . . 2 dwis Pure Copper . . . . 18 grs.

Pure Silver . . . . 2idwis Pure: Bilver: . . . . 20 grs
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GOLD PLATE.—TWENTY-ONE CARATS FINE.

No. 7. No. 8.
Pure Gold . . . . 2l dwts. Gold Coin. . . 20 dwts,
Fare Copper . . . . 2 dwis Pare Silver . . . . 13 gm
Pore Silver . . . . 1 dwt
No. 9.
Gold Comm . . . . . 20 dwis. Pure Copper. . . . . & grs
Pore Plativum-. . . . . & o o . o & THogm

GOLD PLATE—TWENTY-TWO CARATS FINE.

No. 10
Pure Gold . . . . . 20 dwts FPuore Silver . . . . . 18 gm.

Fine Copper.. . . . . 1 dwt. Pure Platioum . . . . B g

GOLD PLATE.—EIGHTEEN CARATS FINE.

(0. 11.
United States Gold Coin ($60) . . . . . . 63l dwis,
Pare-Bilver: ©.) & 505 SN e B R EB dwts

On account of its greater strength and power of resisting the
chemical action of the fluids of the month, many dentists prefer to use
gold plate 20 or 21 carats fine, in which the reducing constituents are
copper and platinam, the following formula being an example :—

o e o 20 drris
EarasFlabioam . 0o L s T e

The union of platinum with gold yields an alloy possessing great
strength and considerable elasticity. Such an admixture, however, has
itz disadvantages. Owing to its increased strength and stiffness, a much
thinner and lighter plate may be employed without the additional
labour and cost of doubling the plate at what, in partial cases composed
of ordinary 18, 19, or 20-carat gold, would be weak points. It may also
be justly claimed for gold alloyed with platinum that it will perfectly
resist the action of the fluids of the mouth. On the other hand, the
richness of colour of the gold is always more or less impaired by the
admixture of platinum, But perhaps the greatest objection to be nrged
arainst the employment of platinous gold iz the increased difficulty of
swaging a plate composed of it so that it shall perfectly conform to
all the depressions and irrezularities of the model. Having invariably
found, when the alloy econtained any considerable percentage of platinum,
that the ordinary method of swaging between zine and lead was not
effective, the author has for more than twenty years employed zine for
counter-dies as well as for dies; this entirely overcomes any difficulty
in swaging.

L * ¥ #* * L
The following formule will afford alloys of 20-carat fineness snitable

for clasps, backings, hard wire for crown-posts, spring wire, and wher-
ever elasticity and additional strength are required :—



ForuvLa No. 1.
Pore Gold . . . . 20 dwis.
Pure Copper . . . . 2 dwts,
Fure Silver . . . . 1 dwt.
Pure Platioum . . . 1 dwt.
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Forsora No. 2.

Coin Gold 20 dwts.
Pure Copper . . . . 8B gm.
“Pure Silver . . . . 10 gmm.

Pure Platinmm . . . 20 pgrs.

Page 105.—Alloys of Gold employed in Dentistry as Solders.
—These are a class of alloys formed of the metal to be united, the
fusing-point of which is reduced by the addition of silver, copper and

brass :—
No. 1, 14 Carars FisEe.

Pure Silver . . . . . 21 dwis,

Pure Copper . . . . 20 gm.
Pure Zoc. . . . . B5pgs

18-Carat Gold Plate (Formula No. 11) 20 dwts.

Wo. 3, 16 Carats FixE.
Pure Gold . 11 dwts, 12 grs.
Pure Silver . . 3 dwis.
Pure Copper . 1 dwt. 12 grs.
Pore Zine. . . . . 12 grs

No. 2, 15 Carats FINE
Gold Coin . . . . G dwts
Fure Silver . . . . 30 grs
Pure Copper . . . . 20 prs.
Bragg - . = . . Lgn

No. 4, 18 Canars Fixe.
Gold Coin . . . . B0 paris,
Pure Silver . . . . 4 parts.
Pure Copper . . . . 1 part,
BrREg R S AT

No. 5, 20 Carats Fixe, ror Crows No. 68, 20 Carars FINE, SAME USE

AND BRIDGE-WORE. as No. B
American Gold Coin (216G Fure Gold . . . . & dwis.
carats fine), $10 piece. 238 grs. Pure Copper . . . . 6 gm.

Spelter Solder . 2064 grs. Fure Silyver . . . . 12 gm.

Spelter'Solder . . . 6 gm.
No. 7, 20 Canars Fixg, ror Crows axp Bripge-wong,
TR RS S e e e i R Pora Gold . . . . . 20grs
Silver Solder ; AT 3 grs.

No. 8, Dr. C. M. Ricusoxp’s SOLDER, FOR BRIDGE-WORK.
Gold ' Coin. .~ ' e i w w e BodwiE
Fine Brass Wire . . . . . 1 dwt.

Dg. Low’s ForMuLA FoR SoLDER I¥ Crowy AND Bripge-work, 19 Carats FINE
Coin Gold . . . 1 dwt Copper . . . . 2 gm.
Rilver o 5 n T Sh A 4o

Dr. W. H. 'OERRANCE FREFPARES AN ALLOY OF—
Pure Bilver. . . . . . 1 dwt. Pore Zine: . .0+ = ooa 2dwis
Brralifopperss=un i ST R T T R R dwits:

With this alloy he forms the different grades of gold solders. To
form a solder suitable for bridge-work, of 20 carats fine, he melts 4
grains of the alloy with 20 grains of pure gold.

Pages 120, 121.—Silver Solders.—When the plate to be united
consists of pure silver alloyed with platinum, the solder may be formed
of the standard metal (coin), with the addition of one-tenth to one-sixth
its weight of =zinc according to the proportion of platinum contained
in the alloy. Silver solders are, however, generally composed of silver,
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copper, and zine, or silver and brass, in variable proportions, of which
the following are examples :—

Mo. 1. No. 2.
Bilver - .- o= GliBATparde: Bilver . . . . v . Gdwis
Copper . . . . . 80 pars Copper. . . . . . 2 dwis
7] T S () 111y BIREE s e e L e
No. 8.
BALYOE oc i R e e et e b
Brase Wire .. ' ot nn S e e e A

In putting together the constitnents of silver solders, the affinity for
oxygen manifested by zine, brass, and copper when exposed to high
temperatures should be remembered, and in order to gnard against loss
the mode of procedure should be as follows: The silver, placed in a
clean crucible, with a sufficient quantity of borax to cover it, should
be thoroughly fused, and without permitting it to cool in the least, the
zing, brass, or copper, as the case may be, should be quickly added.
Before pouring, it shonld be shaken or agitated to ensure admixture.
When cool, it may be removed from the ingot-mould and rolled into
plate of, say, No. 27 of the standard gaunge.

The surface of standard silver may be whitened by being heated
and immersed in dilute sulphuric acid. It is in this way that frosted
gilver is produced. The acid, dissolving the oxide of silver from the
surface, leaves a quite pure superficial film.

FROM CHARLES HUNTER'S MECHANICAL DENTISTRY.,

FPage 210.—5S0LDER, SIXTEEY CARATS FISE. UseD WITH TWENTY-CARAT PLATE.
ozs. dwts, grs.
T B o e e [ e e Sttt | VAR L) S
ROZeh  COPDET (1t 1o (e et e cnd e e A e () 2 S
Fime Sgilver o ST e I T e B e s e AT S
a 5 0

Page 221.—TABLE SHOWING THE PROPORTION OF ALLOY TO BE ADDED
TO ONE OUNCE OF STANDARD GOLD IN MAKING
FOLLOWING QUALITIES.

i DUALITIES. STANDARD GOLD. ALLOY ADDED. TOTAL.

o Carais, B OE5, Tﬂwla. EFa. ors, dwis, gra. 025, dn';-a_. T,
21 1 0 0 0 0 23 1 0=

[ 20 1 0 0 | g B

| 19 1 0 ] 0 @ 4 1 3 4
gl 1 0 0 0 4 10 1 4o
17 | 1 0 0 a0 &5 21 1 a 21

| 16 1 O 0 IR S

| 15 1 0 0 0 9 B 1 BERRE: | R

e ——— e — =
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Page 222, —TABLE SHOWING THE PROPORTION OF ALLOY TO BE ADDED
TO ONE OUNCE OF FINE GOLD IN MAKING THE
FOLLOWING QUALITIES.

QUALITIES. FINE GOLD. | ALLOY ADDED. | TOTAL.

[ carals. o3, dwis. pra. ozd. dwis, pEra, o, dwiks, gra.

| 28 1 i 0 L] 0 20 1 0 20

[ Ly 1 0 0 0 1 18 1 1 18

: 21 i, 0 0 0 3 20 , 1 2 20 !

[ 20 1 ¢ 0 0 4 0 . 1 4 0 |

; 19 1 0 0 0 5 6 . P L '
18 1 o 0 L] 6 16 1 6 16 |

=" g 1 0 0 0 & 5 Toa i |

| 15 1 0o 0 0 10 0O 1 10 O |

[ 14 1 0 0 0L 12 0 . 7 ) B |

——

Page 222 —TABLE GIVING THE WEIGHTS OF PIECES OF GOLD OF
THE SAME DIMENSIONS, BUT OF DIFFERENT CARAT VALUE.

Crualities, oza, dwis. gra.
24 carat of given dimensions will weigh . . . . . Gt ) b |
2':¥ L& ” » LL " ' L] - . - - - P - - {. 15} 12
22 P " & Frtaimt 5 o e AR et SRR e ) e L R
Pl E W i i T s Al )RR 1 R
]3 " " (1] ELY 55 [] Ll * U 1? 12
Tas o o o S e R 016 0
13 . -+ T b A 0 15 0
12 " 1] L Lo i1 * ﬂ .1'1 ]2
10 1] us 15 e 11 B . ] ! 1+ ]
3 . 3 " 7 ST | et e o R 0 13 12
8 L] it - B 3 L] 0 13 0
T . - i ¢ 12 12

From the above table an approximate estimate, therefore; may be
made of the valuewof any pieces of gold.

Page 223 —TABLE OF VALUE.

Cualities. Bt Croalities. £ & d
24 carat gold costs . peroz. 4 6 0 15 carat gold costs . peroz. 2 14 6
?’3 ” " L L] 2t I:L " L " " 211 E!
22 " " 51 v 13 519 0 135 1] ¥ .. FL LE] 276
21 # L] a1 ¥ n 315 6 12 LE] Lh LE] 0 ] 2 40
20, Wk i » 12 0 s e e arhtn o 2 0 6
T e Ll fose AR R T T e S T
1§ " L] " " 1 85 5 0 u 1] ” ] ' 1 113 6
1 "T L] L] . [N 3 8 1 6 B 1] " 1] ' 1] 1 1{! ]
16 LE L 5 * 218 0 T » " ” = I 1 6 6

Page 232.—SILVER SOLDERS.

| DESCRIPTION. | FINE SILVER. | corper. | sPELTER.
Hard solder . . . - -.__.| 16 parts. | 4 }-mr‘r-s. 4 part.
Medium solder G A | 15 parts. | & - paris, 1 part.
Easy common solder . . . . . 14 parts. | 4} parts. 11 parts.
Common hard [ 124 parts. | & pards. | 1% paris

Commom:easy . & L . o o - 114 parts, 6% parts. | 2 parts



316 APPENDIX.

FUSING POINTS OF ABOVE.

Mo 1. Hard solder . . . . . . . . . . . 1,866 deg. Fabr.
No, 2. Medivm solder . . . . , ., . . . . 1,843 deg. Fahr
No. 3. Bagy solder .. o0 o e a s SRR RIS deg Fah
Ne. 4. Common solder . . . . . . . . . . 1,82 deg. Fahr
No. 5. Common easy solder . . . . . . . . 1,802 deg. Fabr.
SOFT SOLDER.
b prain s Hi S e A . R T T
Fore:lead © & 3 B0 SR S0 GRS e R I | ST

Melt in an iron ladle, lead first ; then after heating the tin over the
ladle, add it to the melted lead.

Pages 232, 233.—S0FT SOLDERING FLUID.
emntaol it o S o @ SRl e S i e R e
Metallieigines L0 Lo L e i part

Procore an earthen pipkin, and put into it two and a half ounces
of spirits of salts, and one ounce of metallic zinc in small pieces. When
the zine has dissolved, or the effervescence has partially ceased, the
temperature may conveniently be inereased by placing the pipkin with
its contents upon a sheet of iron over a gas-jet ; the exira half ounce
of spirits of salt will allow for loss by evaporation. Sometimes it will
be, found necessary, especially when the acid is not good, to increase its
temperature in order to effect its thorough saturation, for the more
neutral the mixture the better it actz. The solution may be allowed
to settle when sufficiently acted vpon, and the supernatant liquor poured
from the sediment into a bottle ready for use. This mixture will keep
any length of time in a corked bottle. When this is employed in soft-
soldering iron or steel, the addition to it of a small portion of powdered
sal-ammoniac is a great improvement; a quarter of an ounce to the
proportion of solution given above will form a very good mixture.

Pages 234, 235.—Properties of Metals.—7enacity. The tenacity
of the metals has been measured by fixing firmly in a vice one end of
a bar or wire of the metal, the strength of which is to be ascertained,
and attaching to the other end a convenient support for weights, which
are cautiously increased until the wire breaks. Taking the tenacity of
lead as one, that of the different metals after annealing is as follows * :—

Lead 1 Bilvar: oo . a, s g
Cadminm . e i 1-2 Platinami = = = s = a nd
TN e e et DT Sy 1-3 Palgdiomm . . . . . . 167
Gold a6 Gopper- . o . @ Al
Zine 8 LroX o s e

Copper, it will be observed, resists being torn asunder with three
times the power of gold.

* Miller’s Chemisiry,
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—_—

Malleability.—Gold is the most malleable of metals ; that is, it can
be hammered out into the thinnest leaves—it can be beaten out so thin
that one square foot weighs less than three grains.

The following gives the order of the malleability of the metals,
beginning with the most malleable :—

1. Gold, 5. Palladium. 10. Lead.
2. Silver. 6. Irom, 11. Cadminm.
3. Copper. 7. Alumininm, 12, Nickel,
4, Platinum. 8. Tin. 13. Cobalt.

9. finc.

Ductility.—This property of being drawn into wire is given in the
following order, beginning with the most duetile :—

1. Gold. 6. Palladium. 12. Tin.

2 Silver. 7. Cadmium. 13. Lead.

3. Platinum. 8. Cobalt, 14. Thallium.

4, Iron. 9. Nickel. 15. Magnesinm.

5. Copper. 10, Alumininm, 16. Lithinm,

11, Zine,
EXFANEION OF METALS.
Zme (cast) . . . « . 1in 3213, Copper . + .« . 1 in 581.
Zing (sheet) . . " . . 1 im B40. Brass . . 1 in 584
MEERA S el e e o e T Pure gold e b 0 LT
LT S i R e e E IR Iron wire - 1in 901,
Silver . . e men e SR Palladium « o« o« 1 in 1000,
Platioom . . . + . « & . « &« « . 1in 1167,

Page 252.—The following table represents the corresponding tem-
perature of Fahrenheit and Centigrade below boiling point :—

TABLE OF CORRESPFONDING TEMPERATURE ON THE SCALES OF
FAHRENHEIT AND CENTIGRADE THERMOMETERS.

| DEG. CENT. DEG. FAHR. | DEG. CENT. DEG., FAHR. DEG. CENT. | DEG. FAHH.
100 212 I 85 185 70 158
04 210-2 | 84 183-2 69 156-2
98 2084 83 1814 68 1544
97 206:6 | 82 1796 67 1526
a6 204-8 | 81 177-8 6 1508
05 203 | &0 176 ; G 149
94 201-2 | 79 174:2 | 4 147-2
93 1994 7 1724 63 1454
42 1976 |' i 170-6 62 1436
91 195:8 | 76 1688 61 141-8

, 90 194 75 167 G0 140
89 192-2 74 1652 59 1382
HE 190-4 T3 1634 P 156G-4
]7 188-6 | 72 1616 57 | 186
86 186-8 71 159-8 56 1328
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TABLE OF COBRRESPONDING TEMPERATURES, ETC.—conlinued.

| ]

DEG., CENT. [ DEG, FAHR. DEG. CENT. | DEG. FAHR. | DEG. CENT. | DEG. FAHE,
5 131 36 aG-8 | 17 620G
54 | 120-2 35 95 16 | 60-8
58 | 1274 34 | 03-2 15 59
52 | 1256 33 | 01-4 14 57-2

! 51 1238 32 89°6 13 554

| 50 123 81 HT-B 12 a6
49 120-2 || 30 B 11 | 518
48 1184 || 29 #4-2 | 10, ). 5
47 1166 28 | 824 | 9 | 482
46 1148 27 | 80°6 . R eV LT
43 113 26 | T8-8 T : 44-6
4 | 1112 ALEE 6 428

| 43 108 -4 24 | TH-2 5 [ 41

| 42 107 6 23 | Ta-4 1 | 39-2
a0 | 1058 g9 | 716 ' 3 37-4
40 104 21 | 698 ! 2 | 858
a9 102-2 20 68 1 33-8
a8 104 - 4 149 -2 | i 32
37 986 | 18 644 :

Pages 253, 254.—The Tempering of Instruments and Tools.
—As many are in the habit of re-shaping and tempering their own
excavators, &c., and all may occasionally find it necessary to adapt an
instrument for special circumstances, the following remarks upon
tempering may be of value. Before the instrnment can be filed or bent
into shape, its temper must be taken out ; this is done by heating it to a
red heat, But it must be remembered that “ over-heating™ destroys the
steel and permanently deprives it of its essential qualities. An instrument
‘heated to a white heat, for example, cannot subsequently be satisfactorily
tempered, and may indeed be considered altogether useless. Therefore it
is most important to remember that in heating to extract the *temper™
of the instrument or tool that is to be reshaped, only a dull red should
be given to the metal ; it is then allowed to cool in air, when it may
be worked upon. After being shaped, fine filed, and smoothed, the
instrument is next heated in the flame to a cherry red, and instantly
plunged into cold water. This operation leaves the steel too hard for
our purpose, so that it is necessary to “draw ™ the temper to the required
amonnt. This is done by very carefully heating the instrument more or
less according to the work it is designed for. The “point™ is first
brightened by rubbing it on sand paper, so that the colours which the
heat impartz to the steel may be clearly observed. A pale straw colour
is the one allowed for excavators; when that is reached, the instrument
is at once withdrawn from the flame. Or the following method may be
adopted : * For excavating instruments, cover with oil and hold over the
alcohol lamp, apply the heat to the instrument a little back from the
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point, and move it backwards and forwards in the flame so as to heat it
up slowly and uniformly, and at the instant the oil takes fire at the point
of the instrument it should be plunged into cold water.”

Tempering Liguid —2 quarts soft rain water, } oz. eorrosive sublimate,
1 ¢z. common salt.

Tempering Drills and Gravers.—When the graver or drill is too hard
—which may be known by the frequent breaking of the point—temper as
follows : heat a poker red-hot and hold the graver to it within an inch
of the point, waving it to and fro till the steel changes to a light straw
colour ; then put the point into oil to cool.

Steel alloyed with 1-500th part of platinum is rendered harder, more
malleable, and better adapted for eutting instruments.

Pouillet has employed an air thermometer provided with a bulb of
platinum to determine with preeision high degrees of temperature.®

RESULTS.
FiHR. CEG.  CERT. DEG.

Incipient red heat corresponds to . . . . . . . . . . 077 525
Dull red heat corresponds to -+ o S = i o e il [ 700
Incipient cherry red corresponds to. . . . . . . . . . 1472 800
Cherry red corresponds to¢ . . . . & « « « . . . . 1652 900
Clear cherry red comesponds to . . . . . . . . . . . 1882 100
Deep orange correspondz to . . . . . . . . . . . . 2012 1100
Clear orange corresponds to . . . . . . . . . . . . 2192 1200
Whits: correspomde ot . . 20 . a e s O e e e 2 2372 1300
Bright white comesponds 0 . . . . . . . . . . . . 2552 1400

27352 1500
Dagzling corresponda ta . . - .. 4 4 . oa e ow s i TO TO

2912 1600

TABLE FOR TEMPERING.
FANR. DEG.

1. Very pale straw wyellow . . . . . . . 430\ Tools for metal excavators,
2. Shade of darker yellow . . . . . . . 450 } T
3. Darker siraw . . +« + . . .+ . . . 470\ Tools for wood, screw tape.
4. Still darker straw . . . . . . . . . 490} &e.
5 Prown . . .« s s« 5 = & w = = = 500 Hatchets, chipping, and
6. Yellow, tinged slightly with purple . . . . 520-: other percussion tools,
e dingltkepurpler s SO RS L s e . O8] saws, &e.
d arkpurples. o - 0 s W e e & w s 00l
gibarebluaie s o sl DS Do T B0 Bprings.
Il T e e o DR 0
11 Btillpaler blue . . - . « &« « .« = . 610 T cavtos abaov :
12. Still paler blue tinge of green . . . . . 630 } B0igole 0L Al PUrposes:

e e e e —

* Percy's ©* Metallurgy.”
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Pages 255, 256 —TABLE OF USEFUL NUMERICAL DATA.*

centimetre

decimetre .

metre .

grﬂ.lli'[llﬁ

kilogramme
kilogramme .
kilogramme

ounee avoirdupois
pound avoirdupois
pennyweight troy
ounee troy

pound troy .

litre of water . .,
litre of water

litre of water

gallon of water .
gallon of water .
cubic inch of water .
DUNCE TEAsare

e i el e e e e e e e e e e e e e b e e e e

litre: St e

. Page 256.—At the ordinary temperature

pint {or 20 ounces) .
gallon (or 160 ounces) .

- . . s P 0 B

1S {1 A 1 Y | ([ A | O I {1 S O A

mosphere 100 cubie inches of : —

Hydrogen
Ammonia. . . .
Waponr: =

Nitrogen . .
Atmospheric air .
OxXFEen . . «

Carbonic anhydrid
Sulphurous anhydride
Chlorine . . :

Sulphuretted hydrogen .

*

3937 inches,
3937 inches,
39-37 inches.
15432 prains
15432 grains.

55-274 ounces avoirdupois,

2-2H6 pounds,
4375 grains. —
TO00 grains,
24 prains.
480 grains,
5760 grains,
15432 grains,
1) prammes.
33 ounces by measure.
4536 litres.
TO000 grains,
252°5  frrains.
1-733 cubic inches,
34-650 cubic inches,
277-276 cubic inches.
G1-024 cubic inches.

and pressure of the at-

weigh 2-11 grs.

o i w 18°00
w  28°57

. 20-70

w  S1-00

n o480

»  46-50

. o BTTE
5 g 10740
X o BO-50

L1

* i Electro-Metallurgy ™ (Gore).
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SO0LDERING BENCH.

SoLperiyg Lawe, Moot Broweiee, SovLperixg Lasme withn Foor BeLnows,
Isvestuest HeEaTER A¥D OXvaEN BLOWFIFE.

SOLDERING SUPPORTS.

Wine Bosses or Wias, Assestos I'Ent, Fieeg, or BLocks,
MrroTTe's SoLpErixg Oureit, Saxp Crock wiTH Dasme Saxp, SoFrT-Inow CraMps,
CHarcoaL Brocks,
Puvuice Brocks ST 1§ PLASTER, SoFT-Irox Bispisg WIRE, AXD SoLDERISG GRIP.

SOLDERING MATERIALS.

Capuivs GoLp SoLDER, (GOLD AND SILVER SOLDER, Borax, Bomrax Snam,
Dror BorTLeE conTainixg Sonvrion oF Bonax, Corw Toxas,
Water CROCK FOR QUENCHING HoT PLATE AFTER SOLDERING, METAL Bo¥ CONTAINING
CONMPARTMENTS T0 HOLD SOLDER,

PICKLE OR ACID FOR REMOVING FLUX.

Evaroramivg on Foume CHAMBER,
Frercuer's Saxp Barg awp Srow-Cosmpustion Heater, Prokee Disg oF Correr on
PorceLai¥, HYDROCHLORIC AND SULPHURIC AciD DILUTED, CLEaN WaTERr
1% CROCE FOR WASHING OFF PICKLE
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SOLDERING BEN CH-corrivven.

APPLIANCES FOR SOLDERING.

Fra. 233.

Movrn Browrire

with moisture chamber. (If preferred,
a simple mouth blowpipe with tinned
= ends can be used.)

BrimiT Lasre.

IFig. 234,

Larce Spirrr Lawe with ratchet wick-
. | = Y raiser, snitable for use with simple
gl " 1,1._1“1:5'“3 and foot blower; wvery

convenient for dentists who reside
in places where l:i:r.j.l-gas- s mot
obtainable,

Frercuer's 98 Foor BLOWER. Srawvpiwc’s Foor BLower
with reservoir.
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SOLDERING BEN CH-coxrryees.

APPLIANCES FOR SOLDERING.

Fic. 237.

Fia, 240,

Fig. 237 —FreTcHER'S MELTING ARBANGEMENT,. slightly under half-gsize. In this arrange-

2 ment the two parts of the ingot mould slide on each other to admit of ingots of
any width, within its range. being cast; thus both plate and wire ingots can
he cast,

238, —Frercuer's Usiversan BrowpipE—simple form.

239, —FrercueEr's Uxiversal BrowripE—on stand, with swivel joint.

240.—FrercHERS DoUBLE-10INTED HERAPATH BLOwPIrE.

Fia, 241,

Fra. 243.

Fig. 241.—Frercuer’s No. 1 DENTIST'S ADIUSTABLE BLOWPIPE.
w242 —Mr. GARTRELL'S OX¥GEN BLOWPIPE. i
243 Mg, GarTreLL's Frxe- Apsostaest Vawve, for Oxygen Cylinders.
r 2
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SOLDERING BEN CH covrivoes.
APPLIANCES FOR SOLDER]NG.

Fre. 244.

SR =

N1 SoLpeEriNG Bosses vsep

E éﬁ BY THE AUTHOR

== (see page 116).

FrercueEr axp Soxs' © RoTo” SoLDERING SPo0N.

1. Frame without the Tray. 2. Perforated Copper Investing Tray.
3. Case inserted in investing material ready for heating up over a Bunsen burner,
4. Case mounted upon the Spoon and heated up ready for soldering.
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SOLDERING BEN CH-coxrvern,

SOLDERING SUPPORTS.

Fic. 243.

Fra. 247.

Fig. 247.—SoLpeRiNG Grip for holding articles in any position. A small object can
be conveniently secured between the jaws 4 A4 when they are set near enough to each
other.

Fig. 248.—8hows the same pgrip holding a pair of spectacles, from which its value and
nsefulness, in making regulating appliances with gold or German silver wire, will be
clearly understood.

Frg, 249,

AspEsToE SoLDERING Brock. FrercHERE Movipen Caneox Brook.
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SOLDERING BEN CH-covrvves.
SOLDERING SUPPORTS.

Fiss. 251-255—Dr. MeLoTTes SoLperixe OuTFLT.

Fig. 251.

Blowpipe Pad, with Ingot Mould and
Blowpipe Pad, with Rim B in position. Crucible.

Handle for Lifting the Hlim'p]pﬂ
Pad. The points can be in- il
gerted in any two of the loops Blowpipe Pad, showing vertical and horizontal
on the metal band, which is wires which support the clamp that holds
fixed round the asbestos. a band while it i5 being soldered.
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SOLDERING BENCH-covryves,

SOLDERING SUPPORTS.

riG. 256, Fic. 259, Fra. 260,

Fra. 257.

Tweezers {Dr. MeLOTTE'S) BELr-cLosiNG TwEEZERS
for holding the collars and caps of gold crowns: also for holding the ecollars and
useful for many other purposes, caps of gu]-il crowns, ete,

ARTICLES, VARIOUS.

Asbestos Felt or Fibre.

Cramps and Charcoal Blocks.

Pumice Blocks set in Plaster of Paris.
Sand Crock with damp Sand.

Soft Iron Binding Wire.
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SOLDERING BEN CH-covrvesn.

SOLDERING MATERIALS, ETC.

Fia. 261.

T

e e e Fre. 262.

SuLver Tweezers.—Also called Corn Tongs. -
A Blunt. B Pointed. € Blunt. N R

Bora=:. Cadmium, Gold Solder—see page 112,
Crock containing water for cooling plates after soldering.

Drop Bottle holding solution of borax, with notch cut in the cork to admit of the
solution being quickly discharged on the borax slab.,

An old-fashioned ink bottle, or a jeweller’s acid bottle, with wide base, is the best kind
that can be used, as it is not readily upset or easily broken,

Gold Solder. Metal Box with compartments for holding Solders. Silver Solder.

— — = == e =

PICKLE OR ACID AND APPLIANCES.

Fie

Evaporating or Fume Chamber—

see Fig. 4, page 9,

Porceramy Prorre Paw.

(The depits also supply various sizes

of round and oval Copper Pickle

Pans.)

Frercuer's Saxn Batn
and Low ‘Temperature Burner,

Acid, Hydrochloric and Sulphuric, diluted. Crock of Clean Water for
Washing off Pickle.



WAX BENCH.

HEATING, CUTTING AND FASTENING TOOLS,
MODELLING MATERIALS.

Buyxsex BomrxeEr Gas SurrLy, Vasevuise Por, Coerer Tools FoR MoDELLING OR
Corrivg Wax, Poistep Nosg Priers on Piv BeExpens,

SreratcHr Fonrcers vor Lirtivg oFF Tune TEETH AFTER MELTING CEMENT FOR REPAIR,
SvLrHUR Box asp Larter, Carripers, Kirpy's CarvireEnrs, DIVIDERS,
Kirey's DENTIST'S BQUARE, WAX IN SHEET AND STICKS, AND SMaLL COPFER
Por ror MELTING Wax,

FUSIBLE METAL.

Lexxox's OurriT FoR CastTivg Fusisie MEeETAL
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WAX BEN C H-—corryven.

HEATING, CUTTING AND FASTENING TOOLS, AND
MODELLING MATERIALS.

Fic. 266.

Fig. 265.—Rack designed by the Author, showing Wax-Modelling Tools, ete. 4, B, O,
1), E represent a set of wax-modelling tools, with the metal parts made of copper,
which retains heat longer than steel—see pages 22, 200, 372.

Fig. 266, —FLETCHER'S AncaxD Bussey BURNER.

Fig. 267.—Priers for roughening, bending and cutting the pins of teeth—7 inches long,

Fig. 268.—Foncers with straight beaks for lifting off tube teeth in repairs, after the
Hulphur cement 15 melted —53 inches lmlg,

Fig. 269.—* STicRING-Wax ” in holder.

Modelling Wazx. Sulphur in box.
Small Copper Pan for melting wax in. Vaseline in pot.
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WAX BEN CH-covrven,
TOOLS, VARIOUS.

Fia. 27d.

o, £ : — =
. -‘/r Tl ||"!|'|":'-' it II'||'m_|:|| |..s|{:| |_|ﬁ_f il |1:.!5:,.: T (T

Fig. 270.—Borey's MitLimerre GaveE—a most useful tool for making accurate measure-
ments. 181 mm. long : measures up to 100 mm,
» 27L.—Mr. Avos Kigey's CaLvieers for setting swivels—one-third actual size.

» 272 —CaLrieess for general work—33 inches long,
w 273 —Carwiress with set screw—33% inches long,

274 —Mn. Awos Kimpy's Dextisr's Square, half-size,
275 —Divipers, 4% inches long.

i

31
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WAX BENCH- - coxmvuen.

VARIOUS ARTICLES.

Mr. B. P. Lexnox's Povrine Cur ror Fusipre Merap.—Full size.

FUSIBLE METAL.—This melts at a temperature rather
below the boiling point of water, and expands slightly in
cooling.

Gas Burner and Shallow Saucepan in which water is put,
for the Pouring Cup, holding the Fusible Metal, to stand
in, until the water is on the point of boiling.
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VULCANITE PACKING BENCH.

Water HeEaTER FoR VoLcawitk, Packi¥e CrLoTH FoR PARTING FLases,
Gas BorsER For WanMiNG FLasks, FLask ScrREw Press, Packers, TWEEZERS,
Ruoeer 1% Boxgs, anp Woop Crampe o Svurront ror Honpiva VULCARITE
FLasE 1IN ANt PosiTiow.

VULCANITE PACKING.

Hepcer's Grove ror Lerr Hawxp, or StEer's Capmax's Tas Drivide Groves,
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VULCANITE PACKING BENCH-covryven.

Hor-Warer PLATE For Sorresmie DENTAL RUBBER.

Fra. 278.

Mnr. Verxon KxowrLes's KerTie with PLATE FOR SorrENING DEXTAL RUBBER.

Fre. 279.

FLETCHER'S STANDARD Gas Brrver ror WarMING Frasgs.
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VULCANITE PACKING BENCH-coxrvvzs.

Fim. 280.

=l I

ScrEW PrEss vor CLosizc Frasks.

Other forms of Flask Presses are made, but in my opinion the one
chown is as useful as any.

APPLIANCES FOR DENTAL RUBBER.
Clean Slate or Tile for laying the small pieces of rubber on,
which are to be warmed.

Tweezers for lifting the Softened Rubber.
Packing Tools.

APPLIANCES FOR SUPPORTING AND HOLDING
FLASKS.

Wooden Clamp or Stand for supporting Flasks during
packing.

Packing Cloth for Parting Flasks. This is the cloth in
which the manufacturers pack the sheets of rubber,

Rubber or Cloth for holding Hot Flasks with.

A Thick Hedger's Left-Hand Glove for holding Hot Flasks
with.

Sleep’'s Cabman's Tan Driving Gloves for holding Hot
Flasks with.



e
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GRINDING OR FITTING LATHE BENCH.

Water Svrrry, Paist Por axp Brusa, Tvek Fines, Neepie Fines,
Brack Dramoxp rorR Triumine CorvspoMm WHEELs, STEEL WIRE (COUNTERSINKE,
Oin Caw, Corvspus asp Canporvspusm WHEELS, axD Toorn CHIPPER.
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GRINDING OR FITTING LATHE BENCH-coymyves

Fre. 231.

A smitable water supply
for the
Grinding Lathe
can readily be provided.
See Figs 6, 7,8, 10, 11 and

16, pages 11-1%,

Asn's No. 3 Latng Heap,
HALF SIZE,

A, Brush Chuck; B, Grinding
Chuck,

———— = — —
- e — e i
— e - - = -
i —

Steel Wire Counter-Sink for tube teeth work, for enlarging the opening of the
platinum tube when ground, and thus providing for the solder attaching the pin to the
plate on which the tube tooth is fitted. If the wire is more than three diameters of the
tube, there is a risk of splitting the tooth. The wire is ground true square, hardened
and used with vaseline. A globular handle should be used.

Fig. 282, Tiameter.
— .

o 5=

Canporvnpum Larne Woaeers (Sizes and Thicknesses.)

Made with square edges as shown above, and also with round edges, in the following prits
—for eutting or grinding : No, 120, coarse ; No, 150, medium ; No, 180, medium fine,
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GRINDING OR FITTING LATHE BENCH-covrvees.

Fie. 283.

o

Couces vor Larne Hesp, Fig, 281,

No. 1, shown full size, is for button wheels, | No. 8 iﬁ_ for l'].._:runﬂllm Countersinks  or
Nos. 2,3, 4 are for wheels of medium size of | " Nipples. Sk
various thicknesses No. 9 is for Steel Cutting Burs.
z No. 10 is for Steel Cuotting Wheels.
No, 11 will hold two Carborundum Wheels,
a medinm and a small.

A

Nos, 5, 6, 7 are for wheels of large size of
various thicknesses. '
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GRINDING OR FITTING LATHE BENCH-covrvues,
CORUNDUM WHEELS AND BLACK DIAMOND POINT.

IPra. 284,

\ o
L} b} .
R P
\ A B e . H““ﬂ-.___ =
\ " —
b1 ™, :
, x
N, S, e
Ty
.\\'\.. H\-'\-\.
\ . =
l\ \"'\-,‘ e —
3 <
- T e -
‘H""‘-.h_
s

Thick., Tax,

11.

Fig. 284,—Nos. 1-9 represent various sizes of Round-edge, and Nos, 10 and 11 two
sizes and thicknesses of Square-edge Corumdum Wheels.

285 —PBrack Inmamoxp Porwr, for truemg Cormndoum Wheels, mounted -in steel
shank with woodenn handle, a5 nsed h}‘ Mr. J. Charters Birch.
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GRINDING OR FITII\{: LATHE BENCH-coxmxven.

Fic. 286,

Asus No. 1 Larne Hean
with
Grinding Chuck & and
SpHnner.
About Half-size,

Asp’z No. 2 Lamae Heap
with
Brush Chuck A
ani
Grinding Chuck 3
Nearly Half-size.
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GRINDING OR FITTING LATHE BENCH-coxrivves.

Fia, 233,

Cuucks ror LaTne Heane Figs, 286, 287

No. 1 will carry two Carborundum Wheels, one medium and one large.
No. 2 is for polishing brushes. No. 3 is for small wheels and small brushes.
No. 4 is for Corundum Countersinks or * Nipples.”
No. 5, with serew elamp, iz for Engine Burs and Drills,

Fic. 284,

Senew CLadP ATTACHMENT, FULL siZE, ForR Latne Heans, Figs, 286, 257,

Adapted for holding the Chueks with plain stems shown in Fig, 202, page Sk When
used on the Lathe Heads referred to. it takes the place of Chuck IR
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GRINDING OR FITTING LATHE BENCH-coyrveen.

Fre. 290.

Asns Mo 7
LLarue HEADR
with
Serew Clamp
Attachment.
About Half-size.

Asu's No, 8
Latue Heap
with polishing
Chuck .1
and
Serew  Clanp
Attachment.
Nearly Half-size.
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GRINDING OR FITTING 1I.ATHE BENCH-covryuvzn.

Fre. 2952,

it

e 3. 4. 5.

Cuvcks ror Latne Heaps, Figs. 290, 291,

No. 1 will carry two Carborundum Wheels, one very

small and one mediom size.
. 2 is for the largest size Carborundum Wheels.
3 is for polishing Brushes and Felts.
o 4 is for Steel Wheels for eotting vuleanite.

5 shows a Steel Bur for cotting vulcanite.

These Chucks can be used on Lathe Heads, Figs. 286, 287,
when they are fitted with the Screw Clamp Attachment.

ARTICLES, VARIOUS.

Needle Files. Tube Files—see page 141.
Oil Can.
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GRINDING OR FITTING LATHE BENCH-covrvves.

Paixt Por wite Brrsa—See page 141.

Fiz, 294,

Asu’s Curmizg Toorn ror SmonreNiNe Tvee Teeroa—TFull size,
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PLASTER BENCH.

Rupper Bowrs, Crockery Bowrs, Vasernixe Por, Soar Sonvrion 1y DorrTie,
SPATULA, PrasTEr Kxmves, Screw Press vor Vorcamite Frasg, Currnize Boarp,
SconPER, PLASTER Baw, VULCANITE Frasgs axp Craups,

Parer rFom serrig InvestmesTs oN, Poumice 1w PowpEr FoR INVESTMENTS,
HypravLo STeas oR SHOT SwaGER, METER METAL FOR SWAGERS,
Garvanizep Bookers For DETRITUS, PrasTER Bivs ¥oR sTORING PLASTER,
STEARINE SaUceray, Wax Por, Srinir VarwisH, SHELLAC VARNISH, ARTICULATORS,
Tix Foln, SILICATE OF S0Da.



'Illf :

i
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PLASTER BENCH-—coxzyven. Fie., 297.

TOOLS AND SUNDRIES.

. >

Small.

Ixpmia-Ruesper Bowes vor Mixixc PLASTER 1N

Fia. 208,

THE D.M.C2 LS RENZISSS55F

Exire ror Trivmise Prasten Mopers—8E inches long.

ARTICLES, VARIOUS.

Board for cutting plaster models on, from four to
six inches square and one inch thick.

Crockery Bowls for mixing plaster in.
Paper in 2! inch squares, for setting investments on.
Pumice in Powder for investments.

Shellac Varnish or “Finish"” for varnishing wax
trial-plates before investment in vulcanite flasks.

Kxire
Soap solution in bottle. For_ Trinnsg
ILA:'l'Ht_t .
Spatula for mixing and modelling. 3lﬂﬂﬁlld—g-id in.
LLIULs

Vaseline in pot.
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PLASTER BENCH-covrvven.

TOOLS AND SUNDRIES.

Frg. 299,

S

E

Fic. 300, : |
b
!

1 T TR :- |

| bl 1 |

| % ! 3 i

| F !
3B

| % 254 ||
] v [ HIEN

Fig. 299.—Screw Press for closing Vuleanite Flasks.

300.—Govee or HEepeEp Scvreror for cutting Plaster of Paris away from a model
when making a Plaster Articulator.

1]

301, —0Orpixary Haxp Saw for cutting Plaster Models.

(Personally, I use a circular saw in a lathe for this purpose—
gep Fig, 323, page 356.)

ARTICLES, VARIOUS.

Bins for storing Plaster of Paris—sce Fig. 19, page 23
Galvanized Buckets for detritus—see *Fig. 19, page 23.
Flaster of Paris.

Silicate of Soda for coating models.

Spirit Varnish for coating models.

Stearine Saucepan. Stearine for coating models.
Tin Foil for swaging on the surfaces of models.

Wax Pot.
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PLASTER BENCH-corrivves.
SWAGERS.

Bwager Complete, Section of Swager.
Mg, GARTRELL'S SHOT BWAGER—See pages 261-263,

Full Details of this Apparatus, and the numerous Uses to which it can be put, are given
on pp. 46=54 of Mr. hartwll':; book on Continuous-Gum Work and Poreelain Crowns,

Fic. 303.

Fia, 304.

e Mr. W. R. Houny's STeam SWAGER—
Me. Greypy's HypravLic SwacEn—see pp. 167-1710. seoe . 1T
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—

PLASTER BENCH-—coyrivves.
ARTICULATORS.

Fia. EDE-./,,/“

T
il |1'll""I
i

g MR, Amos EKinBy's ARTICULATOR.
Fra. 306,
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PLASTER BENCH-covrvves.
ARTICULATORS.

Frc. 310.

G ASH 8 S0OMS

Mg. LEnxox's FusieLE METAL SLaB
ARTICULATOR.

Prat®-LIi%E ARTIOULATOR.

VULCANITE FLASK.

- Fia. 311.

Mu. Broxtox's Two-papT CoNtotn Frasg, monnted over Fletchers Standard Bunsen
Burner,

For M. A. J. WATTE'S TWo-PART Fﬂ_l.‘\'j'-,': A6 Jiises 157 and 158,
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VULCANITE FLASKS, ETC.

Fra, 313,
Fic. 312.

Fic. 218.

Fig. 312.—Asu's BerriN PArTeERN THREE-PART FLASK.
313.—WroveHr Irow Cramp, with Screw-bolt, Spanner and Iron Plate, for holding
one, two or three Ash's Barlin Pattern Flasks.

v 314 —Wurrxey's Turee-rarr Bort avp Nur Frask
s 315.—Haves'

oo Al —Lewis's
317.—BTAR : -
318 —Jorpaxs Tunee-ranr Py Frask.

a3 %

£ e

219 —Lapyore's THree-rArT Cravre Frases, large and small sizes, with lifter.

LA |
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PLASTER BEN CH-coxrveen.

VULCANITE FLASK, ETC.

Fro. 320.

Fia. 321.

C.ASH & SOME

Fig. 320.—Asu’s No. 90 THREE-FART Frasi.
93] —CLaMr aAxp Wepce for Ash’s No. 90 Flask.
309 WrovcHT-IRoN Rixg axp Tnume Sorew for ditto

4 ]

L ]



VULCANIZER BENCH.

Gas SUPPLY AND T'ars,
Comro PIPE LEADING TO EXTERNAL AIR CONNECTING WITH Brow-Orr 1§ BoiLenm,
Oxe or More VULCANIZERS,
VoLcanizer STAND SCcREWED To BeEwcH, Srannens, Gas Toxcs
(FARTRELL'E (FAUGE AND SyrHON FOR REGULATING STEAM AND (3A3 PRESSURE,
Crock-work Avtosmatic Cor-Orr, DENTAL RUBBERS.
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VULCANIZER BENCH-coxrrvves.

L= —

g— T2

il

ﬁﬁﬂ T T T e P T g e Bl

@R

FiE. 323 —Avrnor’s Vrncawizer BexcH, showing :—{a) Plaster Saw ; (0) Lockers: (&)

Sand Rings; (d) Moulding Plates ; (&) Sand Box; (f) Gas Supply and Taps; also
Vuleanizers, the Stands of which are serewed to Bench, and Compo Pipe leading to
external air, connected with Sevew Taps for blowing off steam from the Vuleamzer boilers.

Fig. #24.—Gas 'uiens, with wire cutter, compo pipe opener and turnserew combined.,

Fic. &2,

No. 1.
FrostT oF GAUGE,

No. 2.
Baick or GM:GE__

No. 2. Gas INLET.

Fig. 325, —Mp. GARTRELL'S STEAM-PRESSURE AND (GAS-REGULATING
Gavee—see pages 165-167. The Syphon which is supplied
with the Gauge 15 shown in the illustration of the Awthor’s
Vuleanizer Bench above, and also in Fig, 326, Copper Dise
Hafety Valve referred to on page 167,
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VULCANIZER BENCH-covrivees,

Fig. 328.

GAS BUPPILY.

Fia,

Fig. 327.

Toae DENTAL MANUFAC-
TURING CoMPANY's
TorEe-FLasg CENTRE-
cLosiNG VoLeasizer with
Gun-metal Boiler with
Safety Valve, Blow-off
Top and Gas Burner,
Fig. 328,
SeEcTion oF MR,
(GARTRELL'E VULCANIZER.
Bee also Fig, 84, page 150,
Fig. 329,

Asn's Turee-FrLask
VUuLCcANIZER
with Wrought-copper

o Chamber, Clock-work,
;-Lutunmtm Cut- nﬁ' Gartrell's Gauge and Gas Burner {"ﬁ]ummr Ilq,lt Jlluh!rutﬂd_]
Fig. 350.—CLocK-WoRE AvToMaTic CUT-OFF.
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VULCANIZER BENCH-coxzryves.

FROM OAKLEY COLES' DENTAL MECHANICS.

Page 274—Table showing the names, colours, degrees of heat or Ibs.
pressure required for vulcanizing the rubbers that are most used at the

present time.

C. ASH & SONS' RUBBERS. (RevisED To END OF 1897.)

FOR COATING.

KAMES.
Improved Pink, Shade No. 1
Lh} e L1 L1 2

N.V., without Vermilion
New Pink
No. 1x ,,

n 1 (£}

Gum Pink

No. 2x Pink

FOR BASE.

e Bt T
White, for Side Blocks, &e.
Child's G.
A, E. Elastic
W. Elastic . . .
Whalebone, No. 1.

L3 L5 2'
Solid Base .
Dark Red .
Flexible Base
Dark Elastic
Red
Orange
Blaclk .
Dark Brown
Brown . . .
Improved Black

CORLOTRES.
Medinm

Light .
Medium
Light .
Medium .
Light .
Medium

Deep Pink
Bome . .
Bright Red
Dark Brown

ny L]

Light ,,

Pinkish Brown

e ——

&

&

Light Brown .

»» Hom

Dark Horn

Jet Black |

)

In wvulcanizing these rubbers,
from 30 to 45 minutes should be
occupied in very gradually rais-
ing ‘the temperature to 315°
Fahrepoheit, when a Thermo-
meter is used, or 100 |bs, pressure,
when a Steam Gauge is used,
and this temperature or pressure
should be maintained for a
further period of ¥5 minutes to
complete the vulcanizing process.

315° Fahr. are equal to 157°
Centigrade and 126° Réaumur,

SPECIAL—-FOR TENDER GUMS, &c.

Soft Pink, for lining Palates
Soft Dark Red ,,

Vela, for making artificial Palates . . B

TIAE.

1

= e
=R

LECREES DEGREES  DEGRRES

FAUREXHEIT. CEXTIGRADE. REAUMOR.
310 154 124
a10 154 124
270 132 106
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SAND-MOULDING AND DIE-MAKING
APPLIANCES.

Saxp Box, MovLpisg Saxp, Movnpixa Hixaes, Movnping Frasks, HaAMMER,
Lirtise Prx, WIRE SIEVE, PIECE 0F WoOD FOR WORKING SAND,
BHELF IN Box FoR MOULDING ON, FRENCH CHALK IN DREDGER,
ForMuL® For MARING Dip-MEeTars,
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SAND-MOULDING AND DIE-MAKING APPLIANCES—

CONTINUED,

Fic. 331.

Avmnor’s Sawp-mornmNG Trovee, with shelf in it for moulding on.

A Moulding Ring is shown inside the Trough, and a Hammer iz hung in a convenient
position within reach on the outside of the right-hand end.

For deseription, see page 68 cf seq.

ARTICLES, VARIOUS.

Dredger holding French Chalk. Moulding Sand.
Piece of Wood for working Sand.  Spike or “Sand Point.”
Wire Sieve,
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SAND-MOULDING AND DIE-MAKING APPLIANCES—

CONTINUED,

Fie. 332.

Movrnoing Rixg wrtn Mp. Lesxox's LirTER ATTACHED To Prastern Mopgr.
; See page T2

Fro. 333, f:.'-“"""' ==

PEARSALL DUBLIN

Tae AvtHOR'S SAND-MOULDING Frasg. See page 76 ef seq.
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FORMULAZ FOR MAKING DIE-METALS.
FROM CHUPEIN’S DENTAL LABORATORY.

Page 63.—DBelow are given formule for making die-metals which
melt at different temperatures. They will be found serviceable for the
die and counter-die.

No. 1. MgLTs AT 212° F,

Bigmnth, S e S ananteL
Liead & sas s e i s DRSS o S At
L R T P i e s LT

No. 2. Merrs ar 176° F.

Bismueh' . ri ey e e e
Toemel: -2 o o Sl e T e
AN Rty e e U R e s e T
Mercory s =t Slaen e s

No. 8. Mgerts aT 151° F,

Bismuth

AT o et o B yi: 1
177 [ -l . At s e ey
N S e T e o L i
Cadminm . “w fap b e w0 wet SR

No. 1 may be used for the die, and either No. 2 or 3 for the
counter-die. It is well always in making a counter-die to take the
precaution of painting “the face of the die™ with thin whiting and
water, and of drying this before pouring the metal for the counter-die,
as also in pouring the counter metal, when this is nearly cold.
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STRIKING BLOCK, ANVIL AND TOOLS.

BTRIKING STAKE ot A SsmiTH'S Axvin, Dricnixg Macaise Vice,
BreikiNG Hammens, Hory Hamuens, Mr. J. CHAntERs Bincu's Dror HaMMER,
AN OLLIFER,

SWAGING PRESS.

Asp's Swaoixg Press witH DuonscHER's INFFERENTIAL LEVER AcTION,
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STRIKING TOOLS—covruveen,

Fra, 335.

Fig. 334.—Avrior's Strikine Brock, with Smith's Anvil, Striking Hammers, Horn
Mallets and Drilling Machine Vice—see also Fig, 54, page 91.
»  oon—STRIKING Hamuer, weight 3 lhs
o O30, —BrniEiNG Havuer, weight 4} 1bs,
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STRIKING TOOLS—

CONTINUED.

1||||

”h'\m

‘||'||L

-_-

Fig. 337.—Mg. CaartErs Bigca's Dror HaMMER (see page 96).

Fig. 338 —8rmixg ForGE HAMMER—COMMONLY ENOWM AS AN “ OLpiver”
OB “OLLIFER " (see page 97).
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SWAGING PRESS.

ASH'S SWAGING PRESS WITH DUCHSCHER’S
DIFFERENTIAL LEVER ACTION.*

Frc. 339,

DESCRIPTION ;

a. Stirrnp with female
BCTrew.

b, Drop-Bolt Collar.

Differential Lever.
d. Intermediate Lever,
e. Slide Bar.

f. Bolt.
¢.7. Drop-Bolts  (shown
also above in
section).
fi, Hand Lever.
1. Berew Piston-rod.
k. Pressure Plate.

Illustration Fig. 339 clearly
shows the positions of
these several parts.

The following details relating to this Press are taken from C. Ash and
Sons' Quarterly Circwlar for December, 1897 :—

Among modern mechanical Presses, Duchscher’s * Differential ™
undonbtedly takes the first place, and its prineiple iz applied in the
Swager here illustrated (Fig. 339) to meet an existing want in dental
mechanics, There are rectangular openings, placed at regular distances,
in the circnmference of the Differential Lever ¢, and in the Drop-Bolt
Collar b, into which the Drop-Bolts g ¢ grip. As will be seen from the
section X, these Drop-Bolts are bevelled at the bottom ; when, therefore,
the lever is pushed round, they slide on the rim of ¢, until one of them
slips into an opening and presses against the perpendicular face of same.
Connection is thus established with the Piston Rod ¢ which revolves
and * presses.”

* Differential here significs ““an arrangement by which a regular, powerful, and
slow movement iz obtained for carr}'itlg forward a tool from the motion-work where'l:ny
the teol iz rotated.”
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SWAGING PRESS_covmvezn,
ASH'S SWAGING PRESS WITH DUCHSCHER’S
DIFFERENTIAL LEVER ACTION—

CONTINUED,

After the lever has been pushed its full distance—about an arm’s
length—it is drawn back, and with this reversal of its direction the half
sunk or entirely sunk bolts, owing to their bevelled edges, slide out of
the openings, and the motion is repeated as often as may be necessary.

The number of openings in ¢ and of Drop-Bolts is one each less
than the number of openings in & ; this variation forms the key of the
Differential-Lever system. If for each opening in & there were a Drop-
Bolt and an opening in ¢, all the bolts would grip at the same time,
and would thus only produce the same effect as a single bolt. But by
having the number of openings in ¢ and the number of Drop-Bolts one
each less than the number of openings in b, bolt after bolt grips
successively when the lever is advanced.

Section X shows this difference in the number of openings in &
and in the Drop-Bolts—hence the name * Differential "—from which it
will be seen that it is only necessary to move the Lever & a distance
equal to one-seventh of the distance between two openings.

This need of so slight a movement renders it possible, without
increase of muscular effort, to obtain greater leverage with the “ Differ-
ential ™ than with any other form of Press. For instance, with the Press
represented in Fig. 339 the enormous pressure of over 14,000 Ibs. to the
square inch can be applied in a most gradual and satisfactory manner.

The Press is eminently adapted for swaging all kinds of metal plates,
crowns, &c., with zine or with other suitable die metals ; the pressure
exercised with it is regnlar and centinuous, not jerky, sudden, or
irregular, like that applied by hammering or with a centrifugal press.

DIRECTIONS FOR USE :

For the screwing-up motion of the Press, place the Drop-Bolts 7 g
in position with the grooved face z of each outwards. Turn the serew
Plunger ¢ richt home on to the dies with the hand before applying
pressure with the Lever Handle k. To release the pressure, reverse the
Drop-Bolts in the slots—i.e., place face @ of each outwards—and raise
the Plunger from the dies with the Lever Handle A.

Make both the die and the counter-die of zine where possible, or
the die of zine and the counter of tin. A zine counter can be poured
on a zine die, and will part from it if the face and sides of the die be
painted over with whiting or if they be thickly blackened over an
ordinary gas flame.

Anneal the plate three or four times during the process of swaging,
as is usually done when striking up with the hammer. '
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VICE BENCH AND TOOL RACKS.

Tain or LEe Vice, THE Avraor's Larce CorrEr Puscues, Fines, Rasrs, HamuERs,
Saws, Corp Cmisers, Tunry Borews, Draw Prares, Dnaw Toxos.
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VICE BENCH-covrvves.
TOOLS VARIOUS.

£
il

Tain ox Lec Vice.

L. 2. &, 4,
Coreer Prate Puscaes, designed by the Author—see description on page 301,
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VICE BENCH-covrvven,
DRAWPLATE AND BENCHES.

= [ ——

25: 2& }-_ _

DrawWPLATE, with 30 holes for round wire. (Drawplates with half-round and with square
holes are also very useful.)

Fig. 343.

Deawmig Toxas, 7 in, long.
(1 use amuch heavier pair than this.
See next page.)
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VICE BEN CH-coryrrvven.
TOOLS AND RACKS.

Fra. 546,

T - e— g

- =
Ll |
[

e ——

Fines, Rasrs, Screw-Drivers,
Daaw-PLATES,
and

Deawing Towas,
arranged in Racks designed by the
Author—see pages 22, 200, 330,

Hammers, METAL Saw,
TURNSCREW,
and
Coup CniseLs—see page 21
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VULCANITE TRIMMING AND FINISHING
BENCH.

Fiues, Sconrers, RirFLERS, REEDED SCULPTORS,
Grass Crote oF Yariovs RovcHNESSES,
0in Srowg, Corrive Bums anp WHEELS.
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VULCANITE TRIMMIMG AND FINISHING BENCH—

CONTINUED.

Fig., 348,

il

.._..._..._.__.—
r-l| T
bl ]

—

H_
m_
5]
[

E.

e

=
il

i, fi.

il Scvrrrons or * Sconrems,” ‘made
in broad, medium, and narrow, the
|r.-', broad being represented in the illus-
|
|

trations.

No. 1.—Flat.

w2 —Half-round,

v 2.—Reeded or Gouge.

5e S—0Oval.

» 4. —HRound.

o oh—Flat-edge.

v Bo—Round-edge.

v T.—Sharp-edge or Picking.
Brues’ FiLes ror Vovcaxire Worg. . B —Graver,

K‘tiﬂ AOHE
i

Extra Rough, Rough,
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VULCANITE TRIMMING AND FINISHING BENCH—

£ AEn & SOHS

KO,
2.
o

e

CONTINDUED,
Fig., 350,

QM k]
el TR

hLiki

I

S e,
" .
rd 8
aTves’ RipFLErs FoR VunoaxiTe Wokg.
ek,
5. Half-round, thick, curved, cut on one side.

(val, thin, eurved, cut all over.
Half-round, curved, cut on one side. () 2
thin, bent, eut on one side.

LR

5 59 vy

thin, - = s
7. Hound one end, flat the other, cut all over.
H, both ends and curved, =

¥
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VULCANITE TRIMMING AND FINISHING BENCH—

CONTINUELD.

Fia. 351.

Y.

\

R 3. 4, 5.
Dr Nonmaxw KiXcsLey's VULCARITE SCRATERS.

STEEL Buns axp WHEEL FOR TRIMMING DOWX YULCANITE,

GLASS CLOTH IN SHEETS.

No. o, Extra Superfine; No. 1, Superfine; No. 14, Fine,
F/z, Medium ; M/2, Coarse; 5/2, Extra Coarse.

Bavoxer
OIL STONES. —Turkey, Arkansas. SCRAPER.




FOEISHITNG BENCEH.

Porisamsag Latne, Ponsaiwe Brosaes, Hanp annp Sorr,
Ferr Borrs axp Cowxes, Poumice PowDiR,
WasHED LoxDox WHITING, PRECIPITATED CHALE AND RoUGE,
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POLISHING BENCH-coyrvves.

Fig. 354.

Fig. 354.—Asn's (No. 6) PoLismive Latne Heap.

32 335.—AsH's (No. 4) Porismiwe LaTue,

» S36.—Tue Dexrvar Masveacturing Compaxy'’s Lartme, with Rising Head,
Grinding and Polishing Chucks, and Water Apparatus.
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POLISHING BENCH-coyrvves.

Fic. 357.

Fiz. 358

{\- =4 e,

Fig. 357 —Heavy Drivive Wuees with iron base, 21 ins, high, 9 ins, wide, 22 ins, long.
w908 —Drrvive Wueer for screwing to floor, 19 ins. high, 11 ins, wide, 21 ins, long.

»  Sad.—Larne BeusE with converging bristles, hard or soft.

b B0 T o straight

I¥ ¥
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POLISHING BENCH—coxzvven.

Fiz. 361,

DM COoL® -3 = —
Cop-sHArE LATHE BRrusH. Hup-snare LaToE Brusw.
IFic, 863, Both forme are made with hard and soft bristles,

Fia. 364.

Fra. 365.

Poisren Fenr Coxe, :-
Rovspep Fevr Cose.

Fig. 366.
Fic. 367.

Porsten Fernr Coxe. Rovspen Feur Cose,
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POLISHING BENCH-coxmyven.

Fiz. 368,

Fia. 369

o™

CASH & SONS

gl
Ferr WaeEL, with wooden centre,

DIAMETERS OF GUT FOR LATHE BANDS.

Fia. 370.
® 0000000 .
& Fa A 9 Ia T 12 I3 14 5 16

This is usually supplied in hanks 203 ft. long—sufficient for two workroom lathe bands.

Hoeoks and Eyes for each of the sizes of gut here illustrated can be obtained
from the dental depits.

Leather Band, with suitable hooks for joining the ends, is used by many dentists in
preference to gut for workroom lathes.

ARTICLES, VARIOQUS.

Precipitated Chalk. Pumice Powder.  Rouge.
Scratch Brushes, brass wire, for lathe, fine and coarse.
Sratch Brushes, brass wire, for hand, fine and coarse.
Washed London Whiting.
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FORMULZ AND RECIPES.

FROM FLETCHER'S PRACTICAL DENTAL METALLURGY.

Page 13.—POWER OF CONDUCTING HEAT.

Eoldi, e e e e el e s el e el
Elatimum 5 &5 o it e e 8 el L1 G e e R e [
Bilver " Sean i o S E e 1 (M) Lead e S T )
lfn]rper, L el I T Brags= o 7 o omn i e R
1) e e M e e b e [ Bigmuth o o s A
Expansion between the
DILATION BY HEAT. freezing and bolling
pivint of waber.
Platinwm expands-1 o2 5 o w0 Wb o D L oE oH0AR
Palladium - = T e e et i e e e R T N
Antimony  , o i 0 e T e T el e e R T 025
Iron (cast) ., 1 S e et et R T ] 1
Gold o o i T R e R e e
Copper " 5 e G e e e e
Brass o i s et e o SR e e e o
=ilver = F TR R e e A T LA B T S 459
Tin T i R R e e o e e
Lead i v R o e R e o e At
Fine 1 93 i i S S S 1

The contraction in cooling from castings corresponds to the above;
the contraction of zinc being the greatest, nearly three times that of
cast iron.

Pages 26, 27, 28.—The English sovereign weighs 123} grains, and
contains 118 grains of pure gold.

To reduce sovereigns from 22 carats to lower standards, add for
each coin—
For 16 carat 4G grains alloy.
TR e
k] 2:’ 13 ]"‘E* LR LR

HARD SPREINGY GOLD SIXTEEN CARAT.

Gold—- o we er o 86 Bilvers o o s ST
CODPEEL Y G e et e i )

GOLD SOLDERS.

For 22 carat—take 22-carat gold 24 parts, silver 2, copper 1.
For 18 carat—take 18-carat gold 24 parts, silver 2, copper 1.
For 16 carat—take 1G-carat gold 24 parts, silver 8, copper 6.

Brass is generally used—i.e. the alloy of 7 copper, 3 zinc—in preference
to copper for all gold solders. The presence of a trace of zinc causes
the solder to flow much more freely. It may be taken as a general rule
that the use of zinc in a gold solder is not acknowledged, and yet, curiously




FORMULZE AND RECIPES. 383

enough, the zine is to be found in nearly if not all good solders. The
following three formulas are taken from Oakley Cole’s * Manual of Dental
Mechanics " :—

16-Carat Solder for 18 or 20 carat plate.—Fine gold 6,
copper 2, fine silver 1 (the previous remarks as to brass will also apply
to this).

15-Carat Solder.—Gold coin 144, silver 30, copper 20, brass 10.
(It is not stated if silver coin is to be used or fine silver.)

18-Carat Solder.—Gold coin 30, silver 4, copper 1, brass 1. Some
dentists who make their own solder simply add 1 part of zine to 12
parts of the gold for which the solder is required.

It may be taken as a runle that ordinary fine silver and fine gold
should never be used for alloying. They are frequently suofficiently
impure to be utterly unfit for any of the requirements of the dentist,
containing metals in small guantities (such as lead) which spoil the alloy
and make it brittle. It is much safer always to take coins, as the fact
that the coin has been rolled from the ingot and stood the blow of
the dies is always a proof that the metal can be trusted not to produce
a brittle ingot. Many samples of gold almost chemically pure are quite
onworkable. Before the process of refining by chlorine gas was discovered,
this fact cansed very serions difficulties and losses at the English Mint.

False Coinage.—In melting sovereigns care is requigite in examining
each coin. A very large number of splendid imitations are made of
platinum, heavily gilt. I have had large quantities of these, purchased
along with platinum scrap, and so long as the gilding is perfect, they can
only be detected with the greatest difficnlty.

An alloy of 16 platinum, 7 copper, 1 zinc also makes imitation of
gold coinage so perfect as to be beyond ordinary detection. The falsifi-
cabion of gold coinage is not confined to English coins, but is, if anything,
more frequent with French, Spanish, and American coinage.

A pasty alloy of gold and mercury is used for heavy gilding, the
mercury being driven off by heat.

Pages 6 and 7—A ROUGH METHOD OF ESTIMATING HIGH TEMPERATURES.

Degrees Degrees
Centigrade. Centiprade.
411 Zine melts, 1102 Fine gold melts (1250 Bayley).
525 Blight glow in the dark. 1173 Fine copper melts (1050 Bayley).
T00 Dark red. 1300 White.
500 Cherry red. 1850 Steel melts.
1000 Bright cherry red. 1500 Dazzling white.
1025 Fine silver melts, 1600 Wrought ivon melts,

1150 Orange. 2534 Platinum melts,
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BEHAVIOUR OF METALS WITH ACIDS.

Nor ATTACEED BY DILUTE SULPHURIC AcCID AT ORDINARY TEMPERATURES
Gold, Platinum, Antimony, Lead (Copper very slightly), Mereury, Silver, Bismuth,
Tin (Palladium slightly attacked).

SouvBLE 1% Dinure SvnPAURIc AcID. _
Iron, Zine, Cadmium, Aluminium, Nickel (Tin with the assistance of heat).

Nor Arrackep ey Dinvre Niteic Acip,
Gold, Platinum, Alumininm, Palladium.

SoLveLE 1§ Dinvre NrTrerio Acin.
Lead, Cadmium, Iron, Copper, Nickel, Mercury, Silver, Bismuth, Zinc, Antimony and
Tin are oxidized but not dissolved.

Nor Arrackep pY HYDROCELORIC ACID.
Antimony, Gold (Copper if air is exeluded), Mercury, Platinum.

SLIGHTLY ATTACEED.
Lead, Palladium, Silver, Bismuth.

SoLUBLE 1IN HYDROCHLORIC ACID.
Aluminium, Cadmium, Iron, Nickel, Zine, Tin,

SOLUBLE 1IN SOLUTIONS OF Sopa AND PorasH.
Aluminium, Zine (Tin when heated).

Arracren BY Frsep Avkavnis at Hice TeEMPERATURES.
Flatinum, Palladinm.

Page 12.—Contraction of Castings in Cooling—:.c., the amount
of difference between the size of the impression in sand and the casting

prodnced.
(DT S B 1 e S S R R N e e T el
Cupper ar o g e s ipdis s SRR S s L e T
Brass L - s L - S ML e R e SO L e R S R )
Tlaad e n A it g Sl Bt S e e R T S )
TN et o 4 e R e i e i

The superiority of iron castings for exact work in making dies is
clearly demonstrated by the above, irrespective of the fact that one die
will do all necessary in a far superior manner to a die made with any
other metal. Iron runs perfectly in open sand in the usual manner of
casting dentists’ dies. A little sawdust or charcoal powder should be
sprinkled over the surface of the metal in the crucible.
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e =

Tenacity of Metals.—A wire of the same diameter will support
the following comparative weights without hreaking .—

T e P e et St o R I e S L T T
i e e S R N e |
IR e e S e ety e O T
TR e R A R e e R e R ) [ o 1T
i [l S e e S T e | ] )1
VAT b e B e ST S AT (1131 11T
ST AT R et el M R e s W R 30 l1hs
T S ey oy o o e Py R MO R R L7 1 | .

PAGES 50, 51.—TEMPERING STEEL.
Fabrenheit, Centigrade,
Light straw eolomr . . . . . . . 430° 22]1°
DAric alrape il RS e e e e 243
The above for wood, ivory, and vulcanite tools.
Fabrenheit. Centigrade.
Brown yellow. . . . . . . . . 5007 2607
For gravers and tools for metal cuftil:g.

Fabrenheif. Centigrade
Brightibine T ietd e s L e s OO0F 2882

For springs and sawe.

Forging Fine Steel Instruments.—These must never be heated
in an ordinary blowpipe flame, as it ruins the quality of the eteel.
Direct the jet downwards on a block of charcoal, and heat the steel
with the rebound of the flame from the charcoal, which gives a
saturated bath of carbonic acid. In the abzence of charcoal, heat in
the white part of the flame of a common lighting burner ; do not heat
too quickly, and work at the lowest temperature possible, hammering
until nearly cold. Harden by sticking the point into a tallow candle,
A thin coating of soap prevents scaling in hardening to a great extent,
but not entirely. Polished insiruments may be hardened and tempered
without losing their polish by wrapping tightly with thin soft platinum
foil.  Chronometer springs are coiled on an iron or steel mandril,
covered with platinum foil and hardened in the same manner without
losing their polish.
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FURNACES.

Cokg, CrucisLE Toxes, Brower, CrucieLEs, Gas FUurRNace For Zixc a¥p LEAD,
Ixgor or SEWLET ¥or CAsTizg Goup, FrercHeER's IngecTOR,
Zixe a¥p Leap LapLes, Suarn Imaecron, DBrowerees, Zixe,
Tix, Bapprrr Merar, Gartrern's Die Meran, Lean,
Asu's Crowy Fumrsace, Asa's Bripce Fursack,

Asm's Bringe FURNACE ARRANGED FOR AIR-Gas, Darn's Crows FURNACE,
GarTRELL'S ConTINvoUs-Gua FURNACE, ETC., WITH PETROLEUM BLAST,
(FARTRELL'S CoxTInuous-Gusm FuR¥ace FoR CoAL-(FAS,
GARTRELL'S Crowy AND BRIDGE Frorwack ForR CoaL-(as,
GaRTRELL'S CRoOwN AXD BRIpgE FURNACE ARRANGED FOR AIR-(Gas,
Asn's MixeranL Bopigs axp Gux ExaMEers,

Crose's PorcErary Examers axp Bobpres,

GARTRELL'S PORCELAIN ENAMELS AND RoDlEs,

RosE's PORCELAIN EXAMELS AND BoDIES,

MircHELL'S ELEcTRIC CROWN FumRnacE,

Mircueir’s Erserrie Coxtisvovs-Gusm ForNack, ETc
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FURNACES, ETC., AND BLOWPIPES.

Fia. 871.

li)‘a-“:""“‘l».'l.l HEAzgcRUEBtES
BATTERsEA wonks LOKD?

Fig. 371.—Drarr Crucisie Furwace for melting gold, silver, ete., for use with Foundry
4 \ Coke and Chareoal, =
»w 2. —FLETCHER'S (Gas Funsace for melting lead, zinc, Babbitt metal Gartrell's
die metal and tin. %
- ?E?.mf:l.ETi'!!EH::s Lapre with malleable iron bowl for zine, ete.
» 313, —FLETCHER'S LADLE with cast-iron bowl for lead, ete.

BLOWPIPES. Fia. 877.

Fig. 874 —Frercuer's Usiversar Browpire—simple form.
» o —FLETCHER'S UNIVERSAL BLOWPIPE on Stand with swivel joint.
w  arf=—Freropnen's DovsLe-70i8TED Herarara Browrre.
w d17.—FrErcrers No. 1 DEsTisTs Aovsranne Browriree.
For Mr. GantreLl's OxyceN Broweire and FiNe ApivsTMENT VALVE—see page 323.
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]“LTI{N1{1IEH, ETC. —coxrivves.

Fic. 378. Fia. 379.

AlR CHECK

Fig. 350,

Fic. 351,

Brast Forwaces, Erc., vor MELTING GoLp AND SILVER.

Fig. 378.—FLETCHERS INJECTOR FURNACE.
370, —FreTcRER's CoNceNTRIC JET FURNACE.

350, — FLETCHER'S NEW MELTING ABRANGEMENT, J-ounce sige.  In this arrange-
ment the two parts of the ingot mould slide on each other, to admit of
ingots of any width within its range being cast. It thus serves for

both plate and wire.

Fig. 381 —FLETcHER'S BELLOWS.

Crucibles and Crucible Tongs for use with the above Furnaces, etc.
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FURNACES, ETC.-covmvven.

Frc, 382,

LC.ATH & FONS.

Asu’s Cnowx Furxace, with Crueible Attachment for melting
Gold and Silver.

Fra. 383.

Asn'e Buinage Forxace,
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FURNACES, ETC.—coxrvven

P, 384,

— —
ERRINCE AIR-GAS /

y _i:-'IF\ AIR-GAS

GENERATOR

Asu's Brivge Funxace with FLETCHERS Aln-Gas GESERATOR Axp Brrpows,
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FURNACES, ETC.—corrvven.

- £ Fia. 386.
Frg. &85,

Burner.

| DML
| LONDON.

Platinum Tray.

Flat

Me, TPart's Crowy Fursace, full-size, with Burner, Muflle and Tray.
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FURNACES, ETC.—covmyees,

Fra. 389,

Mg, GArTRELL'S CrOWN AND Bringe
Fussace for use with coal-pas,

ﬁ% w JGAS um.;?_

My, GarTRELLS Coxmsvovs-Goa Fuksace,
for use with coal-gas.
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FURNACES, ETC._covmvuen.

Fig. 352.

Mg, GarTReELLS Crowx axD Bringe Furwace, wite Freroner's
GENERATOR AND DELLOWS.

For description of Mr. Gartrell's Furnaces, see pages 248-258.

ASH'S HIGH-FUSING MINERAL BODIES AND GUM ENAMELS,
For INavs, Crowxs, Bripees, axp Foon Sers oF Cosxtixvous-Gom WoRk.
The manufacturers claim that these Bodies and Enamels are non-cracking and exceed-
ingly strong and dense; that they can be ground and polished like their mineral teeth ;
that they are adapted for use with English or American teeth ; and that they can be fired

without endangering the ealour of the tecth. T
The Enamels are prepared in two shades, light and dark, and the Bodies in the follow-

ing gix shades: the light part of the teeth, B/1, B/3, C/2, E/2, F/2, and the dark part

of B/4 on Ash's set of teeth shades. The two shades of Enamel and the six shades of

Body are usually supplied in quarter-ounce bottles put up in a cardboard box with a

nickel-plated Spatula and a camel-hair Pencil Brush.

Close's Porcelain Enamels and Bodies. Gartrell’s Porcelain Enamels and Bodies.
Rose’s Porcelain Enamels and Bodies.
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FURNACES, ETC.—coxrvves.

Fra. 393.

Mg 5. Mrrcuerr’s Evecrnie FurMAcE
for Inlays and Crowns, with Wires and
Wall Flug (neariy half-size).

Fic. 394.
Mg, 8, Mrreuewn's Evectric Furvace
for Full Sets and Bridges, with Rheostat
and Wires.

IR e e

famn e 'H".'.rm;m“"]lllllilﬁ
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MISCELLANEOUS.

IMPRESSION TRAY CaARINET, IMPRESSION TRaYS;

Ronrise Mriors, GrIzpsToNe, IxsTaNTankous WaTer HEATER,
FrercHER's Warer Motoms, RaMmsporroMm’s axD Batney's Evectric MoTog,
Corrriss’s Gas Excivg, Crossiey's Or1o Gas ERGINE,

GARDNER'S Gas ENcGINE aNp Dyxamo, Britasyria Company's Torxiye LATHES,
TanrLrs oF WEIGHTS AND MEASURES,
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IMPRESSION TRAYS.

Fiz. 895,

Avrnon’s Inrressioy Tray Capiner. See page 5.

Fia. 306,

Nixe Uservn Forms oF Tarmession TRAYS.
A Cabinet or Racks for Plaster Models should also be added
to the Work-room Egquipment.



MHL-‘? m}e RGILII:“ r:,m,n }, i 399

MILLS FOR ROLLING G-DLD ETL

Roptiwe Mnn with gearing
on  top 1o regulate pressure,
Height about 21 inches,

]'11_ S8,
Hmﬂhﬂ MiLL on STAND, with
multiplying wheels, extra gear-
ing and fly-wheel. Height 42
mches,

Fig. 399,
Rovrane Minn ox STAND, with
multiplying wheels,  Height
42 inches,

g, 399,
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ARTICLES, VARIOUS.

Fra. 400.

GrixpsToNE I8 TrRovcH.

@

Frerciaer's Insrastaseovs Waree HeaTer. ron SINE,
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MOTORS, VARIOUS.

Ramsporrom’s TRiPLE CyLinper HyDravLic
on WaTer Excixe.

(I am indebted to Mr. M. Evers. of

Saynor Road, Hunslet, Leeds—successor to

John Ramsbottom—~for the loan of this

Baiey's TummiMere Water Mook,
(Full particulars of this exeellent
Motor ean be obtained from Messrs,

illustration, from whom full particulars of W. H. Bailey & Co., Albion Works,
the Engine can be obtained.) Salford, Manchester.)

Frz, 404,

Currriss. WaLnis & Co.’s “ Rive " Motor (K/8). hali-horse power, suitable for
driving two or three workroom lathes,

2o
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GAS ENGINES, ETC.

Fre, 405,

CrossLey's % Orro ™
Gas Excixe.

Full particulars of
this famous Engine
can be obtained from
Messrs. Crossley
Brothers, Ltd., Open-
shaw, Manchester, to
whom I am indebted
for the loan of the
block for illustrating
the Engine,

Frez, 404,

Tur GFARDNER Imu Excise Axb Dysaso (see page 20).




TURNING LATHES. 4'3'3_

TURNING LATHES.

Fra. 407.

Frz. 407.

Tue Brrranxia Cov.'s
Latug, No. 2, with 24 inch
hed, 2% ineh centres, turn-
ing 14 inches long by 5
inches in diameter.

Toe BmiTaxwsia Cor.'s
Larae, No, &, with 30 inch
bed, 3 inch centres, turning
18 inches long by 6 inches
in diameter,

Fia. 408,

Tur Briranwia Cov.'s BAck-GEARED LATHE,
Mo, 3, with hed 30 ineches long, and 3 inch
centres, turning 18 inches by 6 inches,

Full particnlars of these Turning Lathes can be obtained of THE
Britaxyia Coumpaxy, Colchester, Essex, to whom I am indebted for

the loan of the blocks.
2D 2
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TABLEES

Which show equivalents between the old and new systems of Troy Weight,
in accordance with the * Weights and Measwures Aef,” 1878,

(This Act abolishes the use of Pennyweights and Grains,
and employs in their plac: a Decimal Sob-division of the Ounce, viz., Tenths,
Hundredths, and Thousandths.)

TABLE [ TABLE
T FIND OLD SYSTEM EQUIVALENT FOR | TO FIND DECIMAL EQUIVALENT FOR
DECIMAL WEIGHTS. | OLD SYSTEM WEIGHTS.
Oz. | Oz | Dwts. | Grains, || Dwts. | Oz, | Grains. | Oz,
1-000 | 1 = = 2() 10 24 0- 050
ST - 18 - 19 )] 23 (48
fi - 11: = 18 -5 22 046
- > . =
e : i 2 17 5o 21 “044
e G % = 16 "800 20 042
400 - 8 2 15 | -750 19 | 040
= 300 - fi - 14 =700 15 (38
f‘;l‘; = 4 = 13 Gl 17 035
: - 2 - e el
| e 3 : 1] 1 -E :: nl}z?
| 020 = 1 143 ;
070 3 I 9% 10 - 500 14 -029
. 060 e 1 43 9 -450 13 027
(50 - 1 - 8 400 12 025
<0 - - 193 7 =350 11 023
=050 - - 14} i -300 10 021
'gfg : 3 i’i 5 | -250 9 | -o19
e 3 ) 5 4 200 8 017
008 i 5 a3 3 =150 T 015
<007 - = 83 2 | -100 6 013
006 - = ] 1 (150 H 010
-005 = 23 1 -008
‘ﬂ'ﬂi 555 =2 2 3 006G
2:‘;3 i | 3 i& | I 2 | -oo4
001 Selith 3 i : 1 002
i I | | |




Showing Troy Weight, old style, and equivalents in Decimals

TABLE OF WEIGHTS.

e Bl E

G ranies.
Grains, TTE'L';,HJ“J Grammes. E,T;;'iﬂ;
1 - 002 065 . 1
2 -004 -150 | =2
3 - 006 193 | 3
4 008 -260 4
5 010 -325 I 5
6 013 -390 | 6
7 015 . - 450 7
8 (v 2 e g . 8
9 -019 <580 - 9
10 -021 ‘G5 10
11 023 710 11
12 . 025 775 12
13 027 . -840 13
14 029 . <905 14
15 -031 970 15
16 -033 1-035 16
17 -033 1-100 17
18 038 1:163 18
19 - 040 1-225 19
20 042 1-290 20
a1 044 1-355 '
22 046 1-420
23 -048 14490
24 - 050 1-555
1 ounece

1 gramme

1 carat (diamond) 3] grains .

1 ounce

311 grammes.

405

il
D"f'fslr';‘;l“‘ (Frammes,
=050 1-56G0
100 3-110
- 150 4-670
- 201} i - 220
250 7-7580
=300 9330
=350 10-89
* (M) 12-44
*45() 1400
- 500 1555
550 17-11
=G0 18-6G
= 50 20-22
700 2177
Ta0 23-33
- 800 24-8R
* 850 2644
= 5hi) 27-09
050 29-55
1 - 000 3110

154 grains.

0° 205 grammes.

151% diamond carats.
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TROY WEIGHT.

Kilogramme (1,000 Grammes)

(=

1 1b. 12 Ounces.

1 Ounce 20 Pennyweichts.

1 Pennyweight 24 Grains.

AVOIRDUPOIS WEIGHT.

1 Ton 20 Cwt.

1 Cwt. 4 (Quarters.
- 112 Pounds.

1 Quarter 28 Pounds.

1 Stone . 14 Ponnds.

1 Pound 16 Ounces.

1 Ounce 16 Drams.

1 1h. 4545 Grammes.

2 1b. 3 o0z. 4'38 Drams.
11 1b.
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TABL B

Showing English and French inches and their fractions with e
equivalents in millimetres and cenfimelres.

ENGLISH INCHES. | FRENCH INCHES,

o mm. | In ey c; : . lime. 0. l in. em.
o L S e ] s o s L R [ — 07
— 08 | 1} — 82 1 — 23| ¥ = 135
TR [ e T [ TR S B T
— 16 13 — 44 2 —_ 45 1 — 2-7
— 20| 2 = 51 5% — 56 | 13 = 34
— et R SR (R TR R ] 1 | R
~ 28 | 2 — 68 L e BT R e T
SRS paliMeni gl S g e T 5y
— 36 | 8 — 76 4 — 101 2y - 67
AR o ST Lo S Ll ST
— e e e el SR b S e R
S T e gt 6 . — 185 | ¢ = 10'8
— o2 4 — 102 6k — 146 11 — 12-2
— Rl 41 — 108 i — 158 b — 135
— B0 | 44 — 14 e TN R T
— 64 | 43 — 12-0 L — 18-0 G —_— 16-2
i (i) S . 8 — 191 i} —_ 17°6
— g0 i Rl | S T L A LR
= 88 | 54 — 139 9% — 214 | T¥¢ — 2038
-_— 95 | 58 — 145 10 — 225 | 8 —  21'6
— 13 | 8 — 152 104 — 237 | 8% — 22:0
— I11'1 | 6§ — 164 11 — 248 | 9 — 241
=SE RS T8 1} — 259 | % — /7
— - BT T = 18] 12— 270 100 — 270
— 148 | 8 - 2008 : 104 — 284
L= 159 g% — - B8 | 11 — A
— 175 | 9 — 229 : 113 . —  31°1
BT | T [P © =7 sgeed
— 207 | 10 — 254 .

— =2 | 10p — 267

— W8 |11 — 279

— T |
Pt = s
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TABLE

Showing sizes of Stubs’ Sleel and Pinion Wire Gawge and theiv
equivalents in MWillimelres,

N, Z ¥ X w v U T 5 R Q
My, 10-50 10-25 10-08 9H-80 960 0-35 900 BB+ 86l g2-43

N, P 0 N M L K J | H [

——

767 T'50 787 T15 704 691 676 663

wo, F E Iy C B A 1 2 8 1 ]
M. G653 6-35 G-23 6-1> 6-05 H-%4 595 555 5-28 5-18 5-13

N0, [ T -] b 10 11 12 13 14 15
uy., 508 5-03 4-98 490 4-85 475 405 4+ G0 4-52 447

N 16 17 18 19 20 21 22 23 24 25
mar. 445 4:35 4:32 417 407 e &-00 387 3-82 3-80
{18 26 27 28 29 S0 3l a2 33 34 35

—— e

M. 372 365 345 835 312 2-07 2-00 2-85 2= 80 2-72
0. 85 g7 88 39 40 41 42 43 4 45

— e —

My, 2537 2'54 2-52 2'40 246 2.3 226 2-16 2:10 2-08

o 46 47 48 40 50 il 52 53 54 55
MM, 2-— 1-90 185 1-77 1:63 160 1-55 1:45 1-27 1:22
won 1 a7 hi 50 (] il G2 63 (1 64

My, 100 1-07 1-0¢ 0:99 0-97 0-95 - 0-98 092 T0-90 087
¥0. W06 . 6T B8 . #3 TD 71 72 73 74 75

wy. 0-85 082 076 0-71 068 063 060 05 0

=
[+ ]
=
L]
=
=

TABLE
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