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INTRODUOUTION.

Or the origin of the art of dentistry no one can speak with cer-
tainty, as its early history is shrouded in the mists of antiquity;
but dental operations are recorded in very remote times,

References are made to the art in the writings of Hippocrates,
in the fifth century B.c. Martial, the Latin poet, in the first
century B.c., says that a Roman dentist ¢ Cascellius is in the
habit of fastening as well as extracting the teeth.” To Lelius
he says, “You are not ashamed to purchase teeth and hair;”
and adds that “ the toothless mouth of Egle was repaired with
bone and ivory;” also, that * Galla, more refined, removed her
artificial teeth during the night.”

Horace, in the same century, cites the case of the * sorceresses
(Canidia and Bagana running through the city and losing the one
her false hair, the other her false teeth.”

Galen, the celebrated physician, in the second century A.p.,
also speaks of the art of dentistry as being then practiced.

These early operations were limited to the extraction of
offending teeth and the replacement of those which had been
lost with substitutes which were retained in position by means
of narrow bands or ligatures attaching them to the adjoining
natural teeth, and without the use of plates. Crude as they
were, they formed the first expression of the art of dentistry, a
beneficent art from the beginning, in that it sought to restore
pathological or accidental defects. Confined to the simplest

operations, it existed for centuries, and then was apparently
13
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49 ARTIFICIAL CROWN- AND BRIDGE-WORK.

offers a form of attachment for the artificial crown which is
more secure and more convenient than is attained by any other
method (Figs. 23 and 24). @ ®
For the poreelain system, incisor, cuspid, and posterior roots
are usually ground level with the margin of the gunm. The palatal
portion is favored in some cases by leaving it a trifle above the
margin. The root-canal is shaped to the form of the post or pin
so that it shall fit it tightly. (For details see the articles on the
Bonwill and Logan crowns.) The occluding edges or surfaces of
antagonizing teeth should be removed sufficiently to allow ample
' space for the artificial crowns or to favor them in the act of oeclu-
3 ".mmundmn or composition wheels or points should be kept
wet and cool in these and other operations in the mouth.
SNpeeial Preparation of Badly Decayed Teeth or Roots.—The tem-
_L POrary exposure, of the end of a root or of the cervical pt)rﬁﬂn of
\ a trown for the purpose of facilitating or simplifving a nmwnmg
! ‘operation, especially in the adaptation of a collar or band, is
% leffected by inserting in the pulp-chamber or the root-canal a
« piece of gutta-percha large enough to admit of a portion being
- brought over against the investing membranes, to compress them
L fora an or more., Where a secure attachment for the gutta-
percha cannot be obtained, a plug of wood should be inserted
. temporarily in the root, and the gutta-percha held in position by
‘! ‘ | being packed around it. The root can thus be exposed to the
“border of the alveolar process if desired. In bicuspids and
mo'ars, when decay extends up on the cervix farther than will
the edge of the artificial erown or the collar, the
cums should be pressed up with gutta-percha, the
decay removed, retaining-pits for a filling made,
and the cavity filled with amalgam shaped to the
contour of the tooth (Fig. 25). In incisors and
cuspids, when extensive decay has destroyed a
portion of the side of the root, a tight-fitting tube
made of a metal to which amalgam will readily
adhere, and of such size as will admit the pin of the crown, can
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;“"_I be inserted up the root-canal and the upper end cemented in
i 1 with oxyphosphate and the lower with the amalgam forming
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THE PORCELAIN SYSTEM.

CHAPTER L

PORCELAIN CROWNS.

PorceLaix erown-work is practiced by many dentists almost
exclusively, excepting only the occasional insertion of a gold
cap-crown on a posterior tooth. The reasons for this are, the
intricate character of the construction of gold crowns, and the
objection to crowns with bands or collars.

The advocates of the all-porcelain system claim for it natural
appearance, restoration of contour, strength, and cleanliness,
together with simplicity of construction and easy adaptation and
attachment to the root, to which the erown is hermetically sealed.

Porcelain ¢rowns are made in two general styles. In one the
crown is attached to the root by a pivot, post, or serew, one end
of which is cemented in the root and the other in the crown.
Such are the Bonwill, Gates, Foster, How, and Howland crowns.
In the other style, one end of the pivot, or post, is baked in the
porcelain when the erown is made, and the other end cemented
into the root when the crown is adjusted. The Logan, Brown,
and new Richmond are of this class, .

Special advantages are claimed for each of these several forms
of erowns. A general knowledge of the different methods is
therefore essential to determine the adaptation of each to the
requirements of a case.

The preparatory treatment of the roots respecting the process
of grinding, trimming, and shaping is nearly the same for all
porcelain crowns. Exposing the end of the root, by pressing the

18









THE BONWILL CROWN. 51

the substitution of a new crown an easy operation. It enables
the operator to fit the crown in much less time: it allows a
proper position to be given to the pin, with less danger of frac-
ture therefrom ; it permits of a larger quantity of amalgam in
the erown, and is capable of bearing greater strain; it makes
the permanent success of the operation probable, from the fact
that it is absolutely jointless, and secures immediate solidity,
even while the amalgam iz semi-plastic. These crowns are
capable of resisting the force of biting or mastication, because
they are supported nearly to the cutting-edge or grinding-sur-
fuce, the triangular opening from the concave base nearly to the
cutting-edge allowing the pin to be imbedded in the labial face
of the crown where there is the greatest amount of poreelain.

“The amalgam to be used as the medium of union must set
uickly and be very hard. Thus far I have found nothing better
than the alloys I have specially prepared for this line of work,
and, though they are costly, the superior results obtained by
their use amply repay the cost. I use No. 1 generally. If mixed
thick, it will set so quickly that the operator must work rapidly
to prevent its being wasted. In incisor cases I use No. 3 at the
gum line and make a close joint.

“In preparing the canal, use first a small-sized, spear-shaped
drill, carefully following the natural channel. Then follow with
a larger one, taking care not to cut through the root near the
apex. On the mesial and distal sides cut away but little, as there
18 where fractures are most liable to oceur. The canal can be
very tapering and yet hold the pin. There need be but very
little space around the pin. DBy all means save all the walls of
the root possible. The smallest-sized wheel-bur may be used to
make an interrupted female thread at various points along the
canal to hold the amalgam,

It the patient exposes the gums much in speaking or smiling,
the root may be cut down with the bur or corundum-wheel be-
vond the free edge to conceal the joint. With bicuspids and
molars it is not necessary to go below the gum; a joint well
made will not be observed, and the strength of the root will be
preserved. If the root is decayed below the gum, after removing
the softened parts, fill it with alloy.









5 ARTIFICIAL CROWN- AND BRIDGE-WORK.

up simply the undercut cavity near the entting-edge if an incisor,
or the depressions in the crowns of bicuspids or molars, allowing
a very little to extend into the cervieal base. Now forceit home
with the adjuster. It requires considerable foree to set one of these
crowns according to directions,—a foree which cannot be applied
witha mallet withont danger of loosening or displacing the erown.
Steady pressure with slight rotation will carry the erown into
place, if the amalgam is not too hard or there is not too much of
it. I would advise you not to attempt to set a erown without an
adjuster orits equivalent. Free mercury will be squeezed out on
the palatal surface, which should be wiped off. Now hold the
erown in place with the fingers, with the bibulous paper under
the tamping-instrument, and consolidate the amalgam around the
point of the pin in the crown, absorbing any free mercury which
appears there. The excess of alloy at the joint must now be re-
moved, eare being taken to press the crown up while this is being
done. The amalgam packed around the pin in the erown on the
palatal side should be as stiff as may be to work readily. It is
well to leave over some of the first mixing for holding the pin,
and this will be about right for eonsolidating about this point.

“If in a bicuspid or molar erown the pin should come so far
through as to interfere with articulation, it may be ground off
with the corundum-wheel while the crown is firmly held.

“The case can now be dismissed, with directions for the patient
to return the next day, in order to make sure that the articula-
tion is correct and to dress oft the joint between the erown and
root, which may be done with a small round-headed bur,

“ There are some cages in which the root eannot be filled with
anything; if in a molar, the pulp-chamber can be relied upon to
hold a headed pin or pins.  When a tap-hole is required in the
root it can be made low down and at an acute angle, and the
amalzam packed around the root-canal above the tap.

¢ Should an artificial erown be broken, another can easily be
substituted, by burring off any excess of amalgam, and using
fresh amalgam, mixed thin, to allow of ready adjustment.

“Two crowns can be inserted on the root of one large molar
with the assistance of the decayed approximal surface of an
adjacent tooth (sec Fig. 40).”



THE HOW CROWNS AND METHODS. 55

2 THE HOW CROWNS AND METHODS.
Fia. 45. Fia. 48,

These erowns are the invention of Dr. W, Storer
How. There are two styles,—four-pin crowns for
ineisors, cuspids, and bicuspids, and porcelain
dovetail erowns for bicuspids and molars. Each
form embraces some novel features. Dr. How’s
methods, being general in application, are used in
inserting other forms of crowns.

The following are Dr. How’s deseriptions and
illustrations of his methods and crowns:
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“ The Four-Pinv Crown.—The difficulties and
uncertainties in mounting artificial tooth-crowns
on roots, by either old or new methods, led me to
a careful study of the problem, and resulted in a
nearly simultaneous devising of several new forms
of erowns and appliances for setting them, as well as
a perfected method of performing the operation of
fixing a peculiar serew-post (Fig. 43) in a root, and
also a novel process of attaching the erown to the
post. At present I will describe simply the four-
pin crown (Fig. 44) and the successive steps to be
taken in mounting it.

“1. When the root is in proper condition for mounting,
measure the depth of the canal by means of the canal plugger
and its flexible gauge (Fig. 45), and fill the canal at and a short
distance from the apex of the root, keeping the gauge at position
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60 ARTIFICIAL CROWN- AND BERIDGE-WORK.

fixed. The labio-cervical junection is made just under the gingi-
val margin, and I usually interpose a thin layer of cement, amal-
gam, or gutta-percha, or a narrow ribbon or several large blocks
of soft gold: the joint always to be made carefully smooth, and
hid from view under the free margins of the gums.”

The Poreelain Dovetail Tooth-Crown.—These crowns are de-
signed for the roots of bicuspids and molars only, and the process
of mounting them may be very briefly deseribed.

“ Fig. 67 shows the roots of an inferior molar after the apical
portions have been filled, the neck recessed, the canals drilled
and tapped, and two How screw-posts firmly fixed therein, the
ends of the posts having been pinched towards each other by
means of a pair of pliers, so that they will go through the cen-
tral opening in the crown (Fig. 68). This opening is of a dove-

Fia. B7. Fia. 68,

Fia. 69. Fia. 70. Fia. 71.

9 a

tail form, as shown 1 cross-section by Fig. 69, where the erown
is seen in place over the posts on the root. It is thus made
obvious that the erown may be easily put on and off’ the root in
the process of fitting the crown-neck to the root-neck, and also
that, for occlusion, the crown may be ground low on any or all
sides without destroying the dovetail function of the central
cavity., When the fitting is completed, and the erown cut =o
short as to be 45 of an inch distant from the oceluding tooth,
amalgam is packed into the neck recess, around the posts, and
thinly over the cervical margin of the root, the erown put in
* place, and, with thumb pressure, firmly seated. Then test the
occlusion, and complete the operation by packing amalgam into
the crown opening, which will permit the forcing of the amalgam
in all directions, to insure a firm base for the crown, and its
seeure dovetail attachment to the posts, as shown by Fig. 69.
“The bicuspid crown (Figs. 70 and 7T1) is similarly mounted,
as may be seen in Fig. 72, cross-section ; the same crown and
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62 ARTIFICIAL CROWN- AND BRIDGE-WORK,

“ Fig. 76 shows in contour a dovetailed erown mounted on a
superior molar root in the manner shown by Fig. 69. It is
obvious that the crown of Fig, 69 might be ground quite down
to the post-ends, and yet be firmly held by the dovetail sides of
the central cavity.”

THE GATES CROWN.

The Gates crown has become identified with the Bonwill,

owing to its similarity (Fig. 77). It 1s usually attached to the

root by a metallic serew manufactured for the purpose, such

Fro. -, a8 1s illustrated in Fig. 78, instead of the Bonwill
pin.!  The serew is first inserted in the root and the
amalgam packed around it. In nearly all roots, at a
reasonable distance up the canal, a suitable place for
fastening the end of the serew ean be found. Too
much force must not be applied in its insertion, as a
root is easily split.  In bicuspid and molar erowns nnts

are used on the serews, which fit slots in the grinding-surface of

the porcelain,  They are screwed into the amalgam or cement,
and covered with it in the process of cementation of the crown.

When it is desirable or necessary to construct a screw for a
special case, it should be made of iridio-platinum wire (as this
alloy, being hard, will well maintain the edge of the thread).

Grold is unsuitable, owing to the action upon it of the mercury

in the amalgam, even though the amalgam is used **dry.”

In forming a serew a coarse-thread serew-plate should be used.

The threads of most serews are cut too fine,

THE FOSTER CROWN.
The Foster crown (Fig. 79), which in general form is similar

Fra. 79. F1a. 80.

to a erown introduced by Dr. II. Lawrence, of Philadelphia, in
1849, also resembles.the Bonwill, but has less concavity at the

. i b 3
1 Dr. Gates originally used a double-ended oval-shuped screw. The How screws

(see page 55) manufactured by The 8. S. White Dental Manufacturing Company

are Em;]icnln]u to these crowns.

¥a



THE HOWLAND CROWX, 63

base. The erown is attached to the root by a headed screw (Fig.
80) or a screw with a nut, instead of the Bonwill pin.

The How screws and instruments (Fig, 81) are best adapted
for use with these crowns,

THE HOWLAND CROWN.

This crown, which iz similar in principle to one originally
introduced by Dr. C. H. Mack, was devised by Dr. 8. F. How-
Jand. It is attached like the How dovetall crown, with screws
that are first inserted in the root. It is used mostly on bicuspid
and molar roots, and consists of a hollow poreelain crown, with a
cavity in the crown sufficiently large to admit the serew or pins,
and, when necessary, a small portion of the root (Fig. 82).

The method of setting this crown, as described by Dr. How-
land, is to shorten the root even with the gum with a stump file;
fit the crown to the root; enlarge the root-canal so that
a threaded pin of proper size will pass in easily, par-
tially fill the canal with zinc¢ phosphate, and press the
pin toits place with pliers. The erown should then be
filled with zine phosphate and pressed to its place, care

E
being taken to hold it in position until the cement
! sets (Fig. 83). If any operator distrusts the ability of

Fia. 81.

zine phosphate to make a perfect joint, a small quan-
tity of silver amalgam or
gutta-percha can be used to
advantage,

This crown is strong, and
during its test of several
years none have broken so
far as known. The mode of
fastening is strong, and has
the advantage of two pins when set on a bicuspid having
two root-canals. It is simple, and when set—no metal being in
sight—it is a perfect imitation of the natural tooth (Fig. 84).

Fia. 82. Fia. 83. Fia. B4,

THE LOGAN, BROWN, AND NEW RICHMOND CROWRNS.

These erowns have their platinum posts or pins baked in the
body of the porcelain. In the Logan erown the base is made






THE LOGAN CROWN. 65

hibits, at a right angle to the plane of the first figure, the same
root, its end, and the Logan crown, side view. In both figures
the root-canal is supposed to have been first drilled to a gauged
depth with an engine twist-drill, No. 154, and then enlarged
by means of a fissure-bur, No. 70, to the tapering form shown ;

Fia. 93. Fig. 94, Fia. bb. Fia. 98.

the walls being subsequently grooved with an oval bur, No. 90.
The enlarged section, Fig. 87, shows the erown adjusted on the
root by means of cement or gutta-percha, which surrounds the
post and fills all the spaces in the root and crown. Fig. 88
shows the completed crown. Fig. 89 exhibits a bifurcated bicus-

Fic. 97. Fig. 98, Fig. 99, Fra. 100, Fia 101.

pid root, its end appearance, and a Logan crown adjusted
to the root. Fig. 90 illustrates the best manner of bend-
ing the post. Fig. 91 shows a split post, and its adapta-
tion to a bifurcated bicuspid root is seen in Fig. 92.
Figs. 93 and 94 exhibit the mode of mounting the Logan crown
on a superior molar root, and Figs. 95 and 96 the same crown
in its relations to an inferior molar root.

¢ The preceding figures clearly present to the mind’s eye of the
expert dentist the essential features of the Logan crown and the
method of mounting it.

i



66 ARTIFICIAL CROWN- AND BRIDGE-WORK.

“The details are as follows: In every instance where a root
is deemed ready to receive its filling, it should first be measured
through its canal from the cervical opening to the apical foramen,
and this may be accurately done with a gauge adjustable on a
delicate canal-explorer (Fw 97). The same device serves to
measure the distance from the apex to which the canal should
then be filled (Fig. 98). It also gauges the depth to which the
drill may be carried. The proper degree of enlargement from the
bottom of the drilled hole will, of course, depend on the observed
size and character of the root. Every dentist should familiarize
himself with generic teoth-forms, so that when the length of an
Fie. 102.  ineisor, cuspid, or other tooth-
+ « a pootisknown,he cansonearly e,

determine its hidden outlines % % 'ﬁ- % %

as to form with precision a

corresponding enlargement of

the root-canal, such as is

shown by the several cuts. 1

For preparing the roots, the

Ottolengui root-reamers (Fig.

102) and facers (Fig. 103) are
very desirable instruments. The ream-
ers are made in three sizes to correspond
with the Logan pins. With a root-
reamer of the appropriate size, the root-
canal is enlarged to fit the pin along its
whole length, and =0 hold the crown firmly independently of the
cement. With a root-facer a labial slope is given to the root-end,
o that the erown neck shall fit under the edge of the gum. Fig.
104 cshows the method and its result, and the cross-section shows
how the cement incases the pin. The suitable preparation of
the bifurcated roots of some bicuspids and of all the molars
is a matter involving difficulties of an unusual character and
requiring good judgment. The feasibility of splitting the post

of a Logan crown to adapt it to the bifurcated root of a bieuspid -

is shown by Figs. 91 and 92. This example direets attention to
the peculiar shape of the post, in which there is effected such
a distribution of the metal that its greatest strength is in the






08 ARTIFICIAL CROWN- AND BRIDGE-WORK.

the joint. This annular boss it formad of amalgam also adds
strength in some cases to the mount,

“When enough of the pnatural crown remains, it 18 well to
leave standing some of the palatal portion, and ecut the root
under the gum margin at only the labial part, as shown by
Fig. 89. The safe-side erown wheel is espeecially useful in such
ases (Fig. 106).  Thus the labial joining of the root and crown
will be conecealed, and the other parts of the joint will be acces-
sible for finishing and keeping clean (Fig. 100). The Logan
crown may be ground until a large part shall have been removed
for adaptation to the oecluding tooth or teeth without seriously
impairing its strength (Fig. 101). This erown also in such
cases maintains the translucency which is one of its peculiar ex-

Fic. 105. Fia. 108.

<ellences, owing to its solid porcelain body, and the absence of
a metallic backing or an interior largely filled with cement or
amalgam,

“ The distal buceal root of the natural superior molar is nearly
always too small to receive a post of any useful diameter, and
therefore the Logan superior molar erown has but two posts,
which like those of the inferior molar crown are square, and
thus may be easily barbed, as may also the ribbed posts of the
crowns for the anterior tooth-roots. These posts are large enough
in all the Logan crowns to answer in any given case, and can of
course be easily redueed to suit thin or short roots,

“ Any of the cements or amalgams may be used in fixing these
crowns, but good gutta-percha, softened at a low heat and guickly
wrapped around the heated erown-post, which is at once seated
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well under the gum, the pins being set with oxyphosphate
cement. The canal should be enlarged enough only to admit
the pin, which should fit snugly throughout its entire length, the
better to distribute the leverage exerted by the crown, and thus
direetly to increase the strength of the attachment. (For process
of cementation, sce article on * Insertion and Cementation,™)
The New Riclimond Crown.—To illustrate and deseribe the
method of mounting this crown, a superior left eentral ineisor
root will serve as a typical case, and its projecting end is to be
shaped as seen in Figs. 111 and 112.  This can be rapidly done
with a narrow safe-sided flat or square file, the angles of the
slopes being such that the gum on the labial and palatal aspects
will not interfere with nor be disturbed by this preliminary work,
as the root end is not, in this operation, to be eut quite down to

Fic. 111. Fia. 112, Fic. 113,

the gum.  An Ottolengui root-reamer No. 2 is then employed to
bore out the root to receive the erown-post, which is of the same
size and shape as the Logan erown-post for a central incisor.

The sectional view (Fig. 113) shows the relation of the reamer
to the root. The new Richmond crown (Fig. 114) is then tried
on the root (Fig. 115), and its position relative to the adjacent
and occluding teeth noted.  If the cutting-edge of the crown is
to be brought out for alignment with its neighbors, the root can
be drilled a little deeper, and the reamer pressed outward as it
revolves to eut the labial wall of the cavity. The palatal root-
slope must then be filed to make the V correspond to the changed
inclination of the crown. '

Thus, by alternate trial and reaming and filing, the crown
may be fitted to the root and adjusted in its relations until the
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incisive edge that a much firmer support is given to the crown
than if the resistance should be, as it usually is, on the line of
the gingival margin C.

For roots that have become wasted below the gum-surface it
is not suitable, except in such cases as are decayed under the
labial or palatal gum-margin only, but have yet projecting the
approximal portions of the crown (Fig. 118).

Fie. 118. Fig. 119, Fra. 120.

The sectional view (Fig. 119) and the perspective plan views
(Fig. 120) illustrate the manner of mounting these crowns on
this class of roots. The finished crown appears as in Fig. 120.

The cases for which this erown seems specially adapted are
such as have some considerable portion of the natural erown
remaining,

REMARKS ON THE USE OF PORCELAIN CROWNS.

Porcelain crowns have some decided advantages. They are
especially useful in many cases where an inexpensive or easily
adjusted crown is required; or where some pathological con-
dition limits the probable durability, or permanency, of any
operation. In the insertion of porcelain crowns, the removal of
the whole or a part of the natural crown, which could be uti-
lized to some extent as a foundation by other systems, has given
rise to various objections. If the natural crown is entirely cut
away, the pin, or post, upon which almost the entire support ot
the artificial crown is thrown, acts like a lever in the root-canal,
there being no band or brace to relieve the strain, With the
whole force of mastication bearing directly npon these pulpless
roots, whose disintegration is slowly but constantly progressing,
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PORCELAIN CROWN WITH GOLD COLLAR ATTACHMENT.

A GoLp collar, either seamless or soldered, can be used advan-
tageously in combination with many of the porcelain crowns.
The root having been properly prepared, a collar is adjusted
and adapted to it the same as for a gold collar crown (see page
84). The poreelain crown, the base of which should be fully
as large as the end of the root, is then ground even with the
cervical walls, and fitted into the collar, which shounld be trimmed
and burnished to the form of the ecrown. Dr. Townsend’s fusi-
ble metal die, used in the following manner, facilitates the appli-
cation of a collar to a Logan crown (Fig. 121). Enlarge the
Fis. 121.  root-canal to receive the Logan pin. Grind a
I, Logan crown to fit, and articulate it. Construet
i a band of No. 30 gold (or of No. 32 erown-metal,
/! »  which is better) wide enough to project beyond
i the end of the root say % of an inch. Cut a
wooden peg about an inch long
and taper one end of it to the
general size and shape of the
pin in the Logan erown. Place
the band on the root, insert the
I, Sucket. 2, Fusible Metat, P€Z 10 the canal, and fill up the
band with Melotte’s moldine or
with stift’ putty, pressing it closely about the peg.
Remove all together and, holding the die over the
flame of an alcohol lamp to melt the fusible metal,
place them—the band, peg, and moldine, in the
; same relative positions they occupied in the root
—on the die, with the pin in the socket, and press down until
the moldine rests on the surface of the molten fusible metal.
74







76 ARTIFICIAL CROWN- AND BRIDGE-WORK.

The crown selected should have a somewhat greater cireum-
ference at the base than the collar, so that when ground down
somewhat conically on its lingual and approximal surfaces, it
can be tightly adjusted to the collar. If a crown smaller than
the collar is used, a tight joint cannot be made. The screw is
fitted so that it shall hold the erown in proper relations with the
root. The serew and crown are then removed, the parts dried,
and the root-canal filled with a slow-setting oxyphosphate cement,
mixed thin. The erown is then pressed into its position, the
surplus cement flowing through the opening in the porcelain
and filling up any interstices around or between the band, the
root, and the erown. The serew is then driven into position,
and when the cement is set perfectly hard the head of the
serew or the nut on it is notched to form a retaining-pit, and
the countersink of the erown filled with gold.

Dr. C. 8. W. Baldwin, ct=iN@mweatesk, caps the root and
attaches a Logan crown in the following manner :

First, the root is shaped, the outer margin being beveled
about the thickness of the gold used, to afford regular sides for
close adaptation of the caps. Then an impression is taken and
a die made in the gold seamless cap method. To strike up the
cap, place No. 32 gauge gold plate on a cushion of lead, holding
the die firmly on the gold where you wish to produce the cap,
and strike until the required depth is secured before removing it.
This drives the gold and die into the lead, forming a female die
and a perfect-fitting cap at once, in less time than is oceupied in
dezeribing the process. Trim the edges to fit the festoon of
the gum, and drill a hole from the inner side for the pin, leav-
ing the ragegedness made by drilling to catch in the cement.
Place the cap on the root and fit the porcelain crown aceurately
to it in the desired occlusion and position. A Logan erown
can, with little grinding, be made to do good service (Fig. 128).
A crown having the H-shaped pin, but square on the edge, like
some of the early patterns of Logan or Bonwill crowns, would
reduce the time of setting and give best results. Having
polished the edges of the cap, the crown may be conveniently
adjusted as follows: Place oxyphosphate cement in the counter-
sunk portion of the porcelain, and in the canal only enough

- W
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always be done with the utmost neatness and precision. When
fitting, the erown can be held in position by a cone of wax in-
gerted in the root. Next comes the adjustment of the pin to the
root of the erown. After punching holes in the backing to
receive the pins of the porcelain erown, bend the pin with small
flat-nosed pliers, so that when in its proper position there shall
be a uniform space around its entire surface,

“ Secure the tooth and pin together with a cement of resin
and wax, invest in plaster and sand, and solder with fine gold
zolder.

“It has been my practice of late years when preparing the
root to leave just a line of enamel around its entire circumfer-
ence, thus securing a joint clear of the free edge of the gum,
especially when gold is used. If gold is to be used as the
attachment, the rubber-dam is indispensable. When amalgam
or cement is used, the rubber-dam may be dispensed with by
those who prefer other methods of keeping out moisture. When
gold is to be used, the root having been previously properly
treated, and everything in readiness and the rubber-dam in place,
put upon the point of the pin a pellet of phosphate or oxychlo-
ride of zine, the size of a No. T or No. 8 excavating bur: now
press the pin and erown carefully to their exaet position into
and upon the root, and with a delicate but blunt-pointed instru-
ment, thin enough to reach the end of the canal, pack the cement
firmly about the pin. The object in using the cement is to
secure the pin in its place during the first introduction of the
gold. By using the hot-air syringe, the cement will harden in
two minutes. Close the opening of the canal about the pin with
a rope of bibulous paper, and attach the crown to the root and
adjoining teeth on either side with soft wax; see that the joints
are exact in every particular, as after the next step mistakes are
not easily remedied.

“ Paint the joint from the labial side with cement mixed to
the consistence of cream. Cover the labial surfaces extending
over the cutting-edges of the porcelain crown and adjoining
teeth to the thickness of three-eighths of an inch with carefully
mixed impression plaster. When hardened, the plaster may be
cut from the cutting-edge of the ecrown, and the wax and the
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The eollar is preferably made of coin gold, or of 22 to 23-carat
gold plate. Pure gold plate lined with platinum is also used,
and iridio-platinum plate in special cases.

Gold plate of No. 3§ to No. 38

or gold and platinum or

iridio-platinam of No. 34 or No. 35, U. 8. standard gauge,
affords the requisite strength, together with easy adaptation to

the form of the erown or root.

The natural erown or root

having previously been properly prepared (see page 39), a strip
of the metal is cut of the length required, and generally from
one-fourth to one-half of an inch in width (Fig. 144). The end

to form the underlap is beveled with a file.

The strip iz then

. bent with suitable pliers (Fig. 145) to the average torm (Fig. 146,
any special deviation from such average
being noted (Fig. 147), and to the size of the

- cervical periphery of the root of the tooth

o
-

A

Y
\
3

\\

to be crowned,

[t is then placed on the

root and adapted as closely as possible to
its form, with the upper edge of the metal
pressing gently under the free edge of any

portion of the gnm it may meet.

It1s then

removed and cut so asz to allow the ends

to lap over slightly. The adaptation to
the root is then continued, during which
process the metal should be heated and
chilled in water after each trial, in order

to maintain the shape given to it. At the
last adjustment to the root, the lap-over is
marked on the metal with a sharp-pointed
instrument. The joint is made at this
mark by placing there the least possible
quantity of solderjand holding the collar in the flame of an alco-
The collar is then slipped on the
point of a small anvil, and the joint tapped down and trimmed

hol lamp or a blue gas flame.

Fia. 144.

Sik
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| hen a mandrel is used in forming a collar, the size or

shape is first taken by encircling the root with a piece of fine
iron or copper wire, about No. 28 U. 8. standard gauge, and

twisting the ends together on the labial side.

The wire is then
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pressed up on the root about as far as the upper edge of the
collar is to go, and burnished to the sides (Figs. 148 and 149).
The wire ring is then carefully removed, laid on a piece of air-

Fig. 146,
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The palatsl gide of the superior molars, in many cases,
18 of the large oval form indicated by the ouler lioe to the
form of the firet molar. The small spurs indicate the
polots generally found the most suitabile to make the joint.
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chamber tin, a piece of flat
iron put over it, and with
a blow from a hammer on
the iron the wire is driven
into the tin (Fig. 150). The
wire ring is removed from
the tin, slipped on a man-
drel! that represents the
form of the root to be
crowned and pressed down
gently as far as it will go
without stretching the wire
(A, Fig. 1561). The dis-
tance from the end of the
mandrel to the wire is then
measured and marked on

a strip of paper, and the
wire removed. The gold
to form the collar is then
bent and shaped on the
mandrel, with the edge
which 1z to form the cer-
vical portion (B) placed a
little below the line of the
wire (A), as shown by the
measurement  previously
taken. The ends of the
gold are beveled, slightly
lapped, and the edge of the
lap-over marked (C). The

collar is then removed from the mandrel and, the ends being
held together with common tweezers, which are grasped by
[*]IGIH or better ztill, by a small hand-vise flflu‘ 15 "), the extreme

F A description of mandrels w1ll ba fr.:-und in the ﬂhupl.er on the Mnndr-e]

System.”
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outer end of the joint is united by an atom nf"l@ld-g-r with a
blow-pipe. The points of the tweezers prevent the solder from
flowing along the joint, the cervical portion of which is left open

Fic. 147. Fia. 148. Fia. 149. Fia. 150.

for the present. The collar is then shaped to the form given by
the wire in the tin, after which it is ready for adjustment in the
mouth. “The unsoldered end of the joint permits the eollar to
be easily and accurately adapted to the root, after which the
solder can be flowed across the collar and the joint closed.
When the collar has been formed, it is adjusted on the root
and pressed or, by the aid of a piece of wood, one end of which

Fia. 151. Fra. 152,
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Fia. 153, Fig, 154,

is placed across the outer edges of the collar, tapped, up to the
margin of the gum. A line parallel with the margin is marked
with a sharp-pointed instrument on the collar (A, Figs. 153 and
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154), which is then removed, trimmed to this mark, readjusted,
and again marked (B), and the process continued until the col-
lar fits proportionately under the margin of the gum. If, on
adjusting, the collar is found a trifle too ~  Fie. 155.

small, it is easily enlarged by tapping the
gold with a riveting hammer on an anvil
as shown in Fig. 155. If, on the con-
trary, the collar should prove to be too
large in circumference, the difficulty can
be remedied by slitting the gold partly
across the side opposite the joint, lapping .
the edges slightly, and
soldering. The edge is
then burnished to the
periphery of the root.
For this purpose a set
of burnishers should be
nsed especially formed
to zuit the different posi-
tions and avoid irrita-
tion of the margin of the gum. Such a set is illustrated by
Fig. 156.

Fra. 154,

The application of local anesthetics such as cocaine, earbolic
acid, or a mixture of tineture of aconite-root and chloroform,
will lessen the pain attending the operation.



CHAPTER VII

v
K GOLD COLLAR CROWNS WITH PORCELAIN FRONTS,

\

INCISORS AND CUSPIDS.

Tai1s style of erown for incisors and cuspids, as originally made
by Dr. C. M. Richmond, and with which his name has become
associated, consisted of a cap for the root, formed of a band of
gold capped with platinum on which was soldered a tooth with
a slot in the center between the pins. Through this slot and the
center of the cap a screw passed which entered into a cylinder
previously secrewed and cemented into the root-canal.

The form of gold collar crown in general use at present is, in
principle, the same as what has been known in dentistry as a
gold pivot tooth, with the addition of a gold collar for the root,
and having the advantage of oxyphosphate for its cementation.
These improvements, however, enhance its value as a crown,
and materially change the process of its construction. -In
making an incisor or cuspid erown of this style, the collar,
having been formed, is trimmed even with the surface of the
end of the root. With the collar in position on the root, a

— corundum-wheel is passed gver the labial edge, along the margin
\ of the gum, to level the goldyvith the root and render it invisible
when the crown is finished.)W The work will then present the
appearance shown in Fig. 157.

The cap is made by adapting the surface of a very thin piece
f platinum plateYto the outer edge of the collar, and uniting
them with solder in the flame of a lamp (Fig. 158). The quan-
tity of solder used must be very small, and it should be placed
on the platinum outside of the collar, as otherwise it will flow
over the inside of the collar and interfere with the fit of the eap,
The process is facilitated by first merely attaching the platinum,
with the solder, to the edge of the eollar, then readapting, and

84




r .
L ; | : e ’ ;

R
W

w NI - i -. "'_-"
90 ARTIFICIAL m’% N- AND BRIDGE-WORK, %‘

(R

finishing the soldering. The platinum is then trimmed to the
collar, and the cap adjusted on the root. The labial section of
the surface of the cap is then burnished to the end of the root
(A, Fig. 157). The root-canal having been slightly enlarged, a
pin of round iridio-platinum wire, No. 16 or 17, U. 8. standard
gange,—filed a little smaller for laterals or other roots which
require it,—is slightly tapered at the point, fitted to an aperture
made in the cap, and to the canal (B). The pin is then cut oft
even with the cap, removed, and temporarily laid aside.

A hollow wire, the open space in the center of which is very
small, has lately been introduced for use in crown-work by
Dr.J. G. Morey. The advantage it confers is the comparatively
easy manner in which it ean be drilled out of the canal if for

Fia. 157. Fie. 159. Fia. 160.

any reason it becomes necessary to remove the erown, as the
drill will follow the fine opening in the center of the wire.

A plain-plate cross-pin tooth, suitable in form and color, is
ground and fitted in poesition on the eap. The labio-cervical
edge of the porcelain (A, Fig. 159) should be flush with the edge
of the collar, and meet the margin of the gum. It should be
cut out at the base (B) so as to form a slight space just over the
end of the pin. The tooth is then backed with yergthin pure
gold, gold lined with platinum, or pure phttim}lﬁal’]aﬁﬁum
gives a faint blue shade, and gold, or gold lined wit?f platinum,
if the gold side is toward the porcelain, a slight yellow shade.
The backing should extend as far as possible under and between
the tooth and the cap, as the solder will flow in and fill the space,
thus giving strength and continuity of structure. The backing,
if bent over the incisive edge (C) at a right angle, will protect

>
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the poreelain in ocelusion. A narrow strip of fine ‘zold placed
transversely across at that point previous to investing, and united
in the soldering of the backing, will answer the same purpose. >

The tooth, when backed, is secured in position on the ecap
with a compound of wax and resin, and the whole adjusted in
the mouth, then removed, and the pin, which has been laid
aside, warmed and placed in position by passing the end from
the inside of the cap through the hole into the wax attaching
the porcelain ecrown. Another adjustment in the mouth is then
made to determine the exact line for the pin, and the case is
ready for investment.

After the fitting of the pin to the root and root-canal, as has
been deseribed when the cap was formed, some prefer to solder
it to the cap. for which purpose it should be adjusted in position
and cemented with wax, then removed, invested, and soldered
(Fig. 160). At this stage of the work, if desired, an impression
can be taken in a small impression cup (Fig. 161) with either
plaster or modeling compound. The cap should be removed in

Fria. 161, Fia. 162, Fia. 163,

position in the impression. To aid this, a piece of gutta-percha
can be put on the end of the pin projecting from the cap. An
articulation of the lower teeth should also be obtained. When
the model is made, the pin is cut off even with the cap, and the
poreelain tooth ﬁtted as already described.

Caleined marble-dust and plaster, in the proportion of two
parts of marble-dust to one of plaster, to which is added a pinch
of sulphate of potassium to quicken the setting, makes what is
considered to be the most suitable investing material for crown-
work. The crown, when invested, should be left exposed at the

i. T,
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or an ordinary countersunk tooth, but in most cases the Logan
crown is preferable. The pin is first cut off, then the tooth is
ground to fit on the cap, porcelain and the stump of the pin
being reduced alike evenly and smoothly ; after which the stump
of the pin is ground with a small wheel below the surface of
the poreelain (Fig. 174). The tooth is then invested (Fig. 175)
and pure gold fused on to the platinum pin, and while in a floid
state it is with a wax spatula ‘spatted’ down flat (Fig. 176).
The gold is then filed or ground down even with the poreelain,

Fis. 174. Fie. 175. Fra. 178. Fia. 177. Fic. 178.

{,_ @ ’

and at the palatal border the tooth is ground to bevel back until
the gold is reached (Fig. 177). The tooth is then secured in
place on the cap with wax cement (Fig. 178), the case invested,
and heated until the wax has melted and burned out. A small
clipping of thin platinum plate is erowded into the opening (Fig.
179) caused by the grinding of the bevel on the erown. The
elipping of platinum serves as a lead for the solder, which tol-
lows it down into the countersunk cap, around the ends of the
dowels, and finally attaches itself to the pure gold already at-
tached to the stump of the platinum pin. Fig. 180 represents
the completed crown. A sectional view of a like erown (Fig.

Fie. 179. Fra. 189, Fra. 181, Fia. 182, Fie. 183.

181) also shows the organization in detail. A poreelain erown
can be used to represent any of the teeth in the same manner,
See Figs. 182 and 183.”
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An indentation is made with a punch in a block of lead, into
which the die, when cold, is hammered slightly beyond the
impression of the edge of the

Fia 185. Fia 186, collar. DBy this method a die

e and a counter-die (Fig. 186) can,

ioL i - =

ok o A th practice, be completed in

s g five minutes. With this die the
i

cap is then struck up on.the
lead from a flat piece of plate
and fitted to the collar. A

el
A
little of the surface of the
TR i plaster in the collar may have
E, Counter-die. to be removed, if, on trial in

C. Plate to form T
Lh“u‘;_ the mouth, the eap is found a

little flush. The erown, with
the plaster still inside the collar, is fixed in a soldering clamp
constructed in one of the forms shown in Figs. 187 and 188,
which holds the parts together and permits the flame to reach
all points. No more solder should be used than the contour
requires, ag an excess necessitates additional labor in finishing.
Another method, if the erown is not to be contoured with the
aid of the solder, is, when the cap is struck up, to melt solder
into the cusps, and then adjust the cap in position on the collar,
for which purpose some of the plaster underneath the cap must
be removed. A jet of flame from the blow-pipe is then thrown

Fig. 187. Fiag. 188.

The frame of thiz clamp i2 formed of 1ron wire, anid the
sapport for the erown of plaster, nsbostos, and marble-dust.

upon it in such a way as to cause the solder to flow down on the
edge of the collar and fill the seam from the inside. The objection
to this method is that, when a large portion of the natural crown
is inclosed by the gold, the solder will occasionally alter the
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ingide form of the fitted cap, thereby interfering with its adjust-
ment, which is a defeet troublesome to correet.

Still another method is to adjust the collar in the mouth, and,
with a small piece of wax or impression-compound pressed
upon it, to take an impression and * bite,” in which the collar
will be imbedded and removed. With this a model and articu-
lation are made and the form of the cap shaped in wax. An
impression of the cap is then made, either in moldine in a soft
state in a tube, or in plaster, and a die cast. The cap is stamped.
on this die, then adapted to the collar by the model, and the
crown finished. This method, which was first made known by
Dr. N. W. Kingsley, is adopted when it is preferable to construct
the crown between the visits of the patient.

In utilizing a tooth as an abutment in bridge-work when all
or nearly all of the occluding surface of the natural crown is
present, a practical method of construction is to mark the out-
line of the natural crown on the inner surface of the collar;
then remove the collar and trim so as to leave a border of about
one-sixteenth of an inch outside the mark. This border is then

F1a. 159. Fra. 190. Fie. 191.
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thinned with a eorundum-wheel, and slit as seen in Fig. 189,

The collar is next adjusted on the crown, and the slit border

bent over to the form of the occluding surface, to which it is

burnished. A piece of pure gold plate, about No. 34 gauge, is

then placed on the occluding surface of the tooth and adapted to
|
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it and to the collar. The gold may first be struck in the form
of a cap by laying it on a block of lead and hammering into it
a die corresponding to the surface of the tooth to be crowned

Fia. 192.

(Fig. 190). The antagonizing teeth are then occluded on the
gold, which is thereby pressed to form to articulate with the
occluding surfaces.  Enough of the occluding surface of the
tooth erowned should always be removed to aHow for-the thick-
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ness of the gold covering its surface. The ecollar and cap are
next removed and soldered. This is done by resting the collar
on the eap, which is held by a pair of tweezers, or by clamping
the cap and collar together and placing the solder in small pieces
around the collar outside the cap, at A, Fig. 191, and soldering
by holding in a blue gas flame. Only sufficient solder should
be used to join and fill the seams, so that it will not interfere
with adjustment on the natural erown.

The methods deseribed insure a perfect occlusion of the crown
with the antagonizing teeth. In the absence of antagonizing
teeth, or when the general form of the grinding-surface permits

Fia. 193.

B

it, the cap can be struck up with a die similar to the one shown
in Fig. 190. The cusps are then filled in, and the edges of the
inner surface of the cap ground level on the side of a corundum-
wheel. The entire circumference of the edge of the collar is
also leveled, and the cap adjusted, clamped, and soldered. It
the cusps of the cap are filled in with solder, it will flow down
and join the collar on the inside; if with gold plate, the cap and
collar must be joined with solder either on the inside or outside.

Metallie caps, or forms of the oceluding surfaces of teeth for
use in constructing crowns, are quickly made with the die-plate
shown in Fig. 192! “in which are four groups of intaglio dies
representing, with distinctive correctness, the peculiar cusps of

- ! Dental Cosmos, vol. xxix, page 482,
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the upper and lower right and left bicuspids and molars. These
are indicated by the Hillischer notation, so that each form may be
easily identified in practice. The hubs A, B (Fig. 193) are of the
gizes shown, and are made of an alloy composed of tin one part,

lead four parts, melted together. The mold C should be warmed,

the metal alloy poured in
every hole, and the overflow
wiped off just before the
metal stiffens: this will make
the butts of the hubs smooth
and flat. After a minute or
two the mold may be re-
versed, the hubs shaken out,
and the casting process con-
tinued until a considerable
number of hubs shall have
been made. In Fig. 194 a
molar hub is shown in place on a piece of No. 32 gold plate,
which lies over the 6- (upper right first molar) die. A succes-
sion of blows on the hub with a four-pound smooth-face ham-
mer will drive the plate into the die, and, at the same time,
spread the hub metal from the die center to its circumference, in

Fra. 195.

Fia. 194,

guch a manner that the plate will be perfectly struck up with
the least possible risk of being cracked. The flattened hub is
seen in Fig. 195, which also shows at D the obverae of the struck-
up hub, and at E the cameo of the struck-up plate, having every
cusp and depression of 6° sharply defined. The counter-die plate
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impressions on two strips of thin plate will therefore appear as
in Fig. 196, wherein their regunlar order is noticeable, as seen
from the cameo surface of the struck plates.

« The peculiar action of the hub in forming first the center of
the crown plate, and spreading from the center outwards, as the
hub is shortened under the hammer, until the die is overspread
by the plate and hub, with the result shown in Fig. 195, is an
essential feature of this process for obtaining easily and quickly
the superior styles of coronal cameos shown. If a cusp or
fissure should chance to crack in hubbing, a small piece of

Fig. 197.

plate may be struck up over the fissure, and then soldered to the

“;yl@'ginal cap.”

7 The methods which have been deseribed for the construction of

all-gold bicuspid and molar crowns are those generally adopted
in practice. Of others, Dr. J. J. R. Patrick’s method! consists
of first forming a very narrow collar and telescoping it with a
geamless cap of the form of the crown, and soldering along the
line of the cap to the collar.

Dr. E. P. Brown’s method is to make or select a metallic die
for the crown to be formed; then place a piece of pure gold
plate, about No. 81 gauge, on the flat surface of a block of lead,
and gradually stamp the die downward into the gold to about

! Dr. Patrick's crown-work methods and the principles upon which they are
based are set forth in a paper published in the Dental Cosmos for October, 1888,

page 706.
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half the depth of the intended crown. The gold is then re-
moved, and each side of the unswaged portion slit and adapted
to the form of the die, the full length of the erown, which is
then adjusted in the mouth, the edges of the gold trimmed to
the proper form, and the slits soldered.

Dr. M. Rynear’s crown is of the same general character and
i8 construected in the same manner as Dr. Brown’s, except that a
seamless cap is used to form the erown, instead of the fat pie *';,:(E{
of plate used by Dr. Brown. PR S Loy » f

— e

Fia. 198, N

A

Fig. 197 represents a case of abrasion of the lower teeth, to
which all-gold erowns have been applied, as shown in Fig. 198.
In such cases, owing to the aggression of the occluding teeth,
the cap forming the occluding surface should be constructed of
heavy gold and platinum plate. An artificial plate replaces the
upper teeth.

P



CHAPTER IX.

THE GOLD SEAMLESS CAP CROWN.

Tais method consists in the use of a gold seamless cap for the |
construction of the required root eap or crown.

|
INCISORS, CUSPIDS, AND BICUSPIDS, WITH PORCELAIN |
FRONTS.

Incisor, cuspid, and bicuspid ecrowns with porcelain fronts are
constructed by this method as follows: The natural erown is
ground down to within about one-eighth of an inch of the gum

at the palatal wall, or enough to clear the antagonizing teethl %
Y
I
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when occluded, and slanting from the posterior edge of the
pulp-chamber to the cervico-labial edge of the gum and slightly 1\*-
under its margin if it is desirable to conceal the joining of the
ecrown with the root. The sides are shaped the same as for a |
collar crown (Fig. 199). A die of the end of the root is then | g
made, For this purpose an impression of the part is taken with
gutta-percha on the end of a piece of wood : ;S %
trimmed to the proper size, or by placing
thewguttaspereha’in a tube formed of a strip
of copper about one and one-half' inches in
length and three-cighths of an inch in di-
ameter, cut out on the sides to the depth of
half an inch, with the flange for the palatal
side shortened (Fig. 200).* The impression
\/ thus taken will be confined almost entirely
" _—=—~_\ tothe end of the root to be capped. Whe
“the gutta-percha ~eotterd, kstrip of paper is tied around th
wood or tube and a die cast with the fusible metal. en cool,
the die is removed from the mold, and the metal is trimmed,
with file and chisel, a little deeper than the gnm has permitted
the impression of the root to be taken, and without altering the
104
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!
form of the end of the root (Fig. 201). A counter-die is then
made by punching a hole in the surface of a block of pure lead,
and with a few blows of a hammer driving the die into it.

A cap of gold can be formed by placing a piece of gold plate
(preferably pure, No. 32 U, 8. standard gauge) of suitable size
upon a block of lead, and with an oval-shaped punch one-fourth of
an inch in diameter gradually driving it into the lead until the gold
has assumed the shape of a ecap about a quarter-inch in depth (A,
Fig. 201). The gold should be withdrawn from under the punch
and annealed several times during the process, Caps can also be
made with a stamping-press such as was introduced by Dr. J. J.
R. Patrick, of Belleville, Ill. (See page 112.)

Fia. 201. Fra. 202, Fra. 204,

R //__‘,.

B

< it

@
@ Fia. 208,

The cap is then annealed and swaged on the die to the form
of the end of the root (B, Fig. 201). The palatal portion of the
cap should be allowed to go well up under the free edge of the
gum, and at the cervico-labial edge it can be, if preferred, cut out
to the edge of the root. In the process of adjustment, the edges
which fit under the gum should be marked and trimmed as
directed in describing the construction of a ecollar erown, and
then burnished close to the sides of the root and into the orifice
of the root-canal, forming a perfect-fitting seamless eap (Fig,
202). An iridio-platinum pin is then fitted in the root-canal and
soldered to the cap (Fig. 203), or afterward adjusted as in the

A

[

Wi

A
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construction of the gold collar crown with poreelain front (page
90), with which operation the remainder of the process of
construction is identical. Fig. 204 represents the completed
CrOow1.

The advantages of this style of erown are, simplicity, as the
formation of a collar is avoided, and strength, as a large portion
of the natural crown can be left at the palatal side. This affords
a stronger and more reliable foundation than can be obtained at
any other point, as the direction of the force in mastication is .
forward at an angle with the line of the root, and although the
gold of the eap, where it encircles the root at the cervico-labial
edge, is entirely removed, the erown is still held securely.

In a paper on the subject of preserving and utilizing this part
of the tooth, Dr. W. F. Litech, of Philadelphia, describes a
crowning operation.! He constructed the eap of platinum by
slitting a piece of the plate in a number of places, adapting it to
the form of the end of the root, and then soldering the whole
together.,

This operation is not, however, so easily or so satisfactorily
performed as the method above described, in which platinum, if
desired, ean be used instead of gold, and the soldering done with
22- or 24-carat gold. In some respects pure platinum is prefer-
able to gold in capping roots, as it is less likely to be affected by

the secretions of the mcmth
Lie

ALL- GDLD’BICUSP]DS AND MOLARS.

All-gold seamless crowns for bicuspids and molars that will
accurately fit the natural erown and root, and occlude properly
with the antagonizing teeth, are easily and quickly formed, if
sufficient of the natural erown remains to admit of temporary
restoration of its contour with gutta-percha or any other suit-
able plastic material, _.'?r’taleIILﬂ:WIﬂﬂ bheen done, an impression
of Tlhierestored tooth is taken in gutta-percha in a tube, as ex-
plained on page 104, and a die then formed of fusible alloy; or
a plaster model can be made from an impression of the tooth
taken in wax, and a mold obtained from the model.

The ]'IFL]IEI.'I"‘Itll’JIl and shaping of the natural cmvyZl to receive

—em SR =

1 Dental Cosmos, vol. xxv, No. 9, page 449.
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the artificial crown can then be proceeded with. Where the
natural crown is very badly decayed or broken down and the
method just deseribed is not practicable, the portion of the
natural crown or root remaining should be shaped and prepared
to receive an artificial crown. Then the form of the cervix is
ascertained with a wire as described on page 86, and an impres-
sion of the parts taken in wax, and the wire form, the twisted
ends having been shortened, is carefully adjusted on the wax at
the cervical line. The plaster model, when made, will show the
wire slightly imbedded in the plaster. The plaster should be
trimmed to the inner edge of the wire, as that represents the
exact form of the root (Fig. 205).

Another method is to encirele and adapt to the form of the
root a strip of annealed copper, No. 35 stameard gauge, about

Fra. 205. Fia. 206.

he. c0pper is then removed, th
wain 2, the copper adjusted

on the root,
An impression is next taken with plaster, in which the copper
band is removed in position. A model made from this impres-
sion, after the copper is removed, presents the exact form of the
root.

From a ¢ bite ” taken in wax a plaster articulation is then made
to the model. A hole is then drilled in the center of the form
of the root on the model to be erowned. In this hole, and over
the end of the root, a ball of soft plaster, slightly colored with
carmine, is placed, and the teeth of the articulation, covered
with tin foil, closed on it. This, on separation, gives the outline
of the form of the grinding-surface for the crown. The sides of
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the plaster are then trimmed to the form of the erown, and the
whole carved in detail (Fig. 206). As the crown will always
stamp larger in circumference than the die, in proportion to
the thickness of the gold used, an allowance must be made
by trimming off a proportionate amount of the surface of
the model; otherwise the outer surface of the crown will be
larger than is desired. When the plaster model for the erown
iz made, it 1s separated from the rest of the model at the dotted
line seen in Fig. 206 and trimmed in the form shown by the cast
A, Fig. 207. From this model the die is made in a tube with
moldine and fusible metal as described at page 104. The cast
should always be lengthened at the neck, so that the crown
when constructed shall have a surplus in depth of gold to allow
for any trimming or shaping of the collar that may be required.
The counter-die (B, Fig. 207) is made by punching a hole in

F1c. 207. F1a. 208. Fic. 209.

3 B0

a block of lead and hammering the die into it.
The crown, which is upually formed of pure gold,

_—————— or_gold slightly alloyéd, or gold lined with very
thin lllutiuumm to No. # TU. 8. standard gauge, is

then made by first stamping a piece of plate (see page 110) in
the form of a cap of gold (A, Fig. 208). This cap is then placed
on the east and with the aid of the counter-die (B, Fig. 207)
swaged to the form of the crown B, Fig. 208. A piece of kid
leather should be used to cover and protect the gold from the
lead, and facilitate its removal from the counter-die. An allow-
ance for the thickness of the leather must be first made, by
driving it, without the gold on the cast, into the counter-die to
enlarge it. If this iz not done, the gold is liable to be torn in
the swaging.

o
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Into the mold a cap of gold (Fig. 213) 23 to 24 carats fine, 30 to
82 gauge, is adjusted, fitting tightly the orifice of the closed
mold. The mold is placed in a vise, the cap expanded to the
general form of the mold by hammering into it a mass of
cotton, and then swaged more in detail to the form, and with
a wood point or a burnisher revolved by the dental engine
burnished into every part of the mold (Fig. 214). To facilitate
the process, the mold should be frequently opened, and the gold
annealed. Fig. 215 represents the completed crown. These
results can be secured by other styles of molds: Fig. 214 illus-
trates one, but the principle is the same.

Fia. 213. Fia. 214. Fia. 215.
: a
.f
AN

Another method is to form a fusible-metal die of the tooth to
be crowned, and, after having stamped the grinding-surface of
the crown, to reverse and swage the sides close to the die; the
crown is then relieved of the core (die) by heating to the melting
point of the fusible metal and pouring it out.

For practical use, a variety of molds sh&tﬁbh made from
natural teeth of different sizes and average fomg to serve in
corresponding cases. The crowns sheald be contracted at the
neck more than their size and contour call for, so that the gold
will act as a tight-fitting band which will expand to the form of
the root as the crown is pressed up in the process of adjustment.

Caps of metal can be made in different sizes and kept on hand
for use in this and other styles of crown-work by means of a
machine (Fig. 216), which in principle is such as is used by
jewelers for forming ecap-shaped pieces of gold, and in factories
for making copper cartridges. The gold plate, cut into circular
pieces, is pressed through a steel die-plate, with punches gauged
to the holes; at each punch a small portion of the gold is turned
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collar, the cap is adjusted and soldered on. With a metallic
stamping plate (see page 98) these caps are quickly made.
Process of Adjustment of Seamless Contour Crowns.—A superior
molar—one of the most difficult teeth to operate on—will serve
as a typical case to illustrate this process. The crown or root is
first shaped and if necessary built down with amalgam, straight,
or tapering slightly on its sides toward the occluding surface, as

deseribed at page 41. uided bw.mpe of the natura
Fra. 219 |

| > il

teeth and measur s by calipers,—a pair of tweezers with
a4 screw as wn in Fig 219 answers 'i;:'ru1r'p-ntzisna,,—{:nz;_i;-;y-‘ﬁ"'-_~
plaster model of the menth, a gold erown of suitable form and

size is selected. The crown is-then slipped over the end of the
prepared natural crown erroot, and g::gut]}' pressed and worked -
straight upward, the-gold at the neek of the erown expanding to

-pointed instrument, parallel to the margin of the gum.
The crown is then removed and the edge trimmed off to this mark

Fia. 220. : Fia. 221.
n ﬁ :

or even with it (A, Fig. 221), usiu_g small curved scissors. This
process should be repeated hg off a little at a time, untitthe
edge of the gold m 1e gum evenly at all_peits, under the

d burnished aceurately to the root.

Altheugh-a-erown—eannsually-be-expanded on-the root to its -
8
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form in the process of adjustment, the necks of natural teeth
vary so in proportion to the size of the ecrown that it often
becomes necessary to slightly expand the gold at the neck of a

contonr crown.

This is quickly and E"lsﬂy -:lﬂﬂe without alter-

ing or injuring the crown, as follows: Soften a mass of gutta-
percha, about the size of the erown, upon the closed ends of a

Fig. 222,

wofy

stage are readily corrected by proper manipulation. g{y desir-
a'l-le {hAnge ean usualh be made in the ﬁ}rm nf' the nce]ulimga

the tlmml:- zmr_l fnre-ﬁnger with the sﬂcﬂnd finger pressed

pair of clamp forceps, or an ap-
pliance of similar cn}inatruﬂtiun.
Introduce the gutta-percha inside
of the neck of the erown, which
should be mcmteuei to prevent
its adhesion. Then ‘iT]thdI"ﬂ.W the
gutta-percha, haldt‘—m it in cold
water, and eut throu h the center,
between the points ofr the foreeps.
The points of the idrc-eps armed
with the gutta-percha are in effect
an expanding sectional mandrel,
and by reinserting them the neck
of the crown may be expanded in
any direction according to the
manner in which the forceps and
gutta-percha have been inserted
(Fig. 222). A gold collar can be
expanded in a simil v manner.
Before the erown is pressed ap
to its apparently proper position,
the ocelusion malld be examine
and calenlations carﬂfull}r m,ﬂde
obviate mw'defecta? which at this

against the edge of the cervical portion, and tapping the gold with

a riveting hammer.

The position can be changed for altering

the sides, on which the flat face of the hammer should be used.

A
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Strengthening  Seambpss  Gold  Contour  Crowns.— Additional
strength and stiffness}can be given to seamless gold crowns
when desired, in sevéral ways. The liability of melting the
gold which forms the §ides of the erown in the operation has,
with some, been the pyincipal objection to their use. This e

wever, can € Cusps. r grinding-surfaces e
require fillir ' ' vhich is dofie ﬁmn:ile inside,
it is safi mplishe ¥ the pmper of pyef

7
gcﬂd -{)hlerji»']mfrs sce-Chgpter on a olders,

rt IV). Tl}_ﬂ"‘%‘oldu ip~this form, e dr}w(m];%rricd

with a spoon=ghaped excavator, and pagked in position in the
cusps, or placed on any desired gpot. / The cfown is then held
in the flame of & small aleohol lamp and heated sufliciently to
fuse the solder, which will melt/dgwn exactly'where it is put,
and not flow over the adjacent sprface. During the process the
ecrown should be held by grasping the edge oflone side of the
collar with the points af a paiffof tweezers, in guch a position
that a full view of the inside Syrface shall be pregented, and the
melting of the solder thus tefermined instantly. Should the
sides of the ecrown require strepgthening, a smalli portion of the
prepared solder filings can/be mbistened, and with § small camel’s-
hair artist’s brush pai ;‘1?'[1 ovef the inside éu\\rfae When suthi-
cient heat is applied, thé soldeyf will be fused evenly over the gold
without the BlightestKHsk of melting the sides or changing the
general form of the interior ofjthe ergwn. Wheniboth the cusps
and the sides of the trown are fo be stréngthened, gha sides should
be done first. other method is: Take a pellet of moldine,
moisten it wi ter, and wogk it until quitite softythen roll it out
lengthwise, andl envelop the ¢rown on its sides with a very thin
continuous pigce, leaving expgsed the parts ofithd occluding sur-
face that areto be filled in. [Pass around on thg outside of the
moldine, without tou iing the crown, a fine wirg, and twist the
ends together for a handle (Fig. 223). Grind somhe borax mixed
with water to a cream-like\cdnsistence, and with]a small pellet
of cotton twisted on an instrigment paint the inside of the erown
with the borax just where yow\wish the solder tp flow. Then
place inside the cusps an easy:flowing solder that| has been cut
very fine and immersed in the “porax. Hold the crown in
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the flame of an alcohol latap or in a blue gas flame, and heat

slow it \ : s changed by
e solder flows

over the surface the gu]rl wh'th it "does very /q;mz

the melting-point is reached. Then the erown r st be insta

removed and examined, i

should be p]aeed in the crown -
one hﬂﬂ—tmg, but in case of nlgbefs;it:,f more can be added and the
process cautiously repeated. The mioldine protects the sides,
which generally take up the ' '
Camless crowns can also be strengthened or filled with
solder or even 18- or 20-carat gold plate, by investing the outside

Fia. 223. Fie. 224, F1a. 225

surface of the crown in plaster and marble-dust (Fig. 224), and

then with a small flame of the carbo-oxyhydrogen blow-pipe,

not over one-half an inch in length, introduced inside of the

crown, melt and flow the solder or gold plate over any portion

or even all of the surface of the gold. The crown, if formed

of gold with a thin lining of platinum, can be soldered by either

mmethod with ]],tﬂe_dﬂ,ﬂgg,_r of be_.g melted. o —
If for some special purpose it is desirable to strengthen the

neck of a crown by increasingr the thickness of the gold op-the

filled_solid with
, _ararn]u,r.] nrnuu}lr‘t/“:.
(A, Fig. 225), only as low
this part borax is appli
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20-carat solder placed gnd melted in succession, the crowy being

turned dwsing the proeeisay tﬂthL nac‘lflagn.
very fine pla ' Omyire or a pal Etl"l slatinu

_Arg -qn'the outside or€le crowr B 010 8 ldemd

uantity of«stlder required-ax iani' ates the.

ﬂncuul A.

f I"H"-I.

-bttppm"fulg the Crown.—In crowning teeth with living pulps
there is sufficient of the natural erown present to afford a secure
foundation and attachment for the artificial crown, as is also the
case with many teeth that are pulpless; but in badly broken-
down crowns, or where only the root is present, a metallic pin

or post should be inserted in the root, and the part
built down with amalgam to a form which will afford
secure support and attachment to the artificial erown,
and facilitate its adjustment. (See ¢ Special Prepa-
ration of Badly-Decayed Teeth or Roots,” page 42.)

In many cases the required support for the erown

ccan be secured by means of a screw (Fig. 226).
TTM%E inserted in the root-canal A (see

page 55). Amalgam is then packed in the lower
section of the artificial crown, C, to the line B, and
into the amalgam the serew is pressed. Amalgam

Fia. 226.

which has

been put in a piece of chamois and the mercury pressed out
with a pair of pliers until it is in the condition termed * dry”
will adhere to the gold without affecting it. The amalgam is
first placed in the crown slightly in excess of the amount re-
quired, and the crown adjusted, removed, and the surplus
seraped ont. This process is continued mml the screw or the
crown section of the natural tooth forms an indentation in the
amalgam, which it will fit when the crown is cemented on. The
vent for the escape of air and surplus cement—which should
always be put in perfect-fitting erowns and afterwards filled with
gold or amalgaimn—should be in the line of the indentation in
the amalgam, with which it must connect (D). (For process of
cementation, see article on * Insertion and Cementation.”)
These erowns can be inserted in an easy and inexpensive man-
ner by filling in the lower section of the erown with amalgam
instead of gold, and allowing the head of the screw or the nat-
ural crown to indent the amalgam as above described, and then
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cementing on the crown with oxyphosphate in the usnal
manner.

In a case =o inserted, with no antagonizing teeth, the result is
the same as though the inside of the occluding surface of the
crown was filled with gold ; but if antagonizing teeth are present,
the gold of the crown is apt to wear through in places and expose
the amalgam.

H-atooth 1s short and the articulation such as™to Tequire the——-
reduction of the Ll]“dl" to a size which will suggest insecurity

ing the crown in the mouth, removing, vesting, and
Sn]dunnf-‘ the pin from the outside smf‘acc of the crown

———

. auTm'ufarres of seamless contour crowns are, that they
represent per fecﬂ y the tooth in its anatomical contour, present a
uniform surface of pure gold, which preserves its color without
tarnishing, and are quickly and easily adjusted. Their defects
are inability to meet the requirements of abnormally-shaped
roots and anomalous articulations,




CHAPTER XL

GOLD CROWNS WITH PORCELAIN FRONTS FOR TEETH WITH
LIVING PULPS—COLLAR CROWNS HYGIENICALLY CON-
SIDERED.

Ix the anterior teeth, in case of atrophy or erosion, or where
decay has destroyed the approximal sides of a tooth in such a
manner that crowning is considered the most desirable operation
to perform, the pulp is frequently found unexposed and in a
normal condition. The importance of its preservation in sucha
case is unquestionable,

The methods at present most commonly used to form a crown
under such conditions are in many respects defective and
objectionable, notwithstanding the advantages their indorsers
elaim for them.

In the first place, all erowns of platinum or iridio-platinum
with body baked on tessepeesent the labial aspect of the tao-t-hmu&—/(
have a dead and unnatural appearance, and faess those on which
films of porcelain representing teeth are baked the poreelain
frequently chips off, and both styles usually protrude beyond
the line of the adjoining teeth

The method$ here presented j3 intended to overcome these
objections and to produce a more satistactory result. The de-

_ eriptive details of the crowning of a central incisor will serve to

m A model is first made representing the tooth in a
perfect form. This can be done either by shaping the natural
tooth in the mouth with oxyphosphate or gutta-percha, taking
an impression of it in wax or moldine, and forming a model
in plaster or fusible alloy, or by taking a natural tooth and
shaping it to correspond, or, if the operator is an expert, carving
one from a piece of plaster.

119
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Two ecasts, one of the coronal form of the tooth (Fig. 228),
and the other of only the palatal and approximal portions (Fig.
229, are made, using the moldine in tubes with fusible metal.
This will consume only a few minutes. A piece of gold and
platinum crown plate, No. 3¢ U. 8. standard gauge, about the
length and circumference of the tooth, is then struck up on the
palato-approximal cast, from which it receives the palatal and
approximal aspects of the tooth (Fig. 280). It is then transferred
to the coronal cast, which is previously trimmed the thickness
of the gold plate upon the approximal surfaces, and worked
down to the exact form of the tooth on the anterior pertion.
The metal, which is then the exact form of the tooth on all
sides, is cut even at the incisive edge, the seam down the front

Fia. 228, Fra. 229, Fra. 230. Fia. 231. Fia. 282,

beveled, lapped, and marked, then slightly opened, and the gold
slipped off the die. Guided by the mark, the gold is then
pressed back to the form assumed on the die, and fitted to the
natural erown, which should have been previously trimmed and
shaped as deseribed on page 41 (Fig. 20), and the joint on the
labial side soldered (Fig. 231). Into the incisive edge, which is
open, a narrow strip of gold, about one-sixteenth of an inch in
width and thick enough to fill the space, is fitted and soldered.
This strengthens the whole crown, and forms a protecting edge
for the porcelain front. :

We have now a gold contour crown, an exact imitation of
~ the tooth under treatment. The crown is then filled with
plaster, and the labial portion ground and filed away, so as to
leave the npper part to form the band, and the lower the incisive
edge, as represented in Fig, 232.
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F A porcelain tooth which matches in shade and form is then
ground and thinned down—in which operation the pins are
removed—to the form of a thin porcelain front, thickest at the
| incisive edge. This front is fitted to replace and represent the
N | Jabial portion. The porcelain is then removed and a piece of
platinum foil adapted to its back, and turned just barely over
the edges, the upper and lower of which should be slightly
tapered off, as shown in Fig. 233.
The platinum can be made to fit closely to the porcelain by
- rubbing the edges on a piece of cloth or chamois, on a flat
surface. The porcelain front is then adjusted on the crown
and cemented on one side with wax, and the erown invested in
plaster and marble-dust, so that the seam along the edge of the
platinum and gold iz exposed on the cemented side and at one
' ig. 234. When the investment has set, the
1 gold solder filings, 20-earetdtine, are
packed in and over the seam, in quantity sufficient to make a

-

Fia. 235. Fia. 236. Fie. 237.

perfect joint when finished. The investment is then uniformly
heated and the seam soldered. Care must be taken not to flow
-the solder upon the porcelain, or to use more borax than is
absolutely necessary, as otherwise the porcelain will be fractured.

When the investment is cold, the crown is removed, again
invested, and the remainder of the seam soldered, or the invest-
ment can be immediately removed from the other side, and the
soldering completed; though this latter plan is attended with
some risk to the poreelain.

After the crown has gone through the finishing process, the
excess of porcelain on the inside of the crown is ground away
in a few minutes with a small piece of corundum melted on an
old oval-shaped bur. The cavity in the crown is, meanwhile,
kept filled with water (Fig..235).
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In adjusting ﬂf crown, the natural tooth ?n be smeared with
articulating paste which will easily indicatiéiny point obstructing
its perfect adaptation. When fitted, the erown is attached with
oxyphosphate cement. Fig. 236 shows the completed crown.

Bicuspids and molars can be made in the same manner by
using a contour erown of gold lined with platinum (see chapter
[ e om contoured crowns), and, after its adjustr[lent, fill-
==———____ing in the ecrown with plaster, and then cutting away

tm"hrbiu.]\w:m and replacing it with porcelain
(Fig. 237).

Crowning in Cases of Abrasion.—In a case of ex-
tensive abrasion of the incisive edges of the anterior
teeth, with pulp living though considerably calcified
in the coronal section, crown-work to restore the
length and form of the teeth is best performed by
removing a portion of the labial aspect of the natural
crown and then forming the artificial ecrown similar
to a gold collar erown without the pin. An accurately adapted
collar, cemented with oxyphosphate, will usually hold the erown
securely. Fig. 238 gives an outline of the construction of such
a erown. If a case should suggest the necessity of a pin, a short
one can be so inserted as not to endanger the pulp.

b1
f 1

"‘llq_h-“‘_-_

COLLAR CROWNS HYGIENICALLY CONSIDERED.

The principal argument against ferruled or collared crowns is
that they are productive of irritation to the peridental mem-
brane, ultimately causing its absorption and the exposure of the
collar. This would be theoretically and practically true of a
rough or porous substance encircling the root, or of an imper-

>’ fectly and unskillfully adjustedfferrule or collar:which would by
its presence hold a position analogous to a caleareous deposit, but
no such comparison can be fairly made with a perfectly fitted
collar, forming at its edge a smooth and impereeptible union
with the sides of the root, and presenting a uniform and benign
surface to the investing membrane. In case of perfectly adapted
collars, when any irritation of the membrane exists, it will be
found to result from such causes as usually produce it when the
natural crowns are present, namely, dental concretions. A
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Dr. Parr, in using this style of ecrown in bridge-work, constructs
the outer cap with a band which half encircles the inner cap,
and tapers oft from the palatal to the labial section, as illustrated
in Fig. 241. The cap on the root is cemented with oxyphos-
phate, and the post and outer cap with gutta-percha.

THE LEECH CROWN.

Dr. Leech’s erown is thus described by Dr. J. E. Dexter:*

“A method devised by Dr. H. K. Leech, of Philadelphia,
shown in Fig. 242, and described in the Dental Chsmos for April,
1879, is as follows: The root is drilled out to a depth of about
three-eighths of an inch to a diameter
of about No. 16, standard (American)
wire gauge, the bottom of the hole
being flared or enlarged, and the
canal above filled with gutta-percha.
A gold tube is made to fit the hole
accurately and project sufliciently for
convenience of handling, and is sol-
dered through a hole in a gold base
struck to the root, projecting through
the plate some distance. A plate
tooth is fitted to the root and plate and soldered to the latter,
gold being flowed onto the plate and backing and around the
projecting tube to form the palatal contour, and the tube cut off
flush with the latter. We now have a plate tooth, gold backed,
with a tube-pivot, the orifice of which opens on the palatal
aspect of our tooth. The root-end of the tube is now slit per-
pendicularly in three or four places, for about two-thirds of its
length, a thin sheet of warmed gutta-percha is placed on the
base of the crown around the tube, and the whole is pushed
securely to place. Now pack gold or tin into the tube, condensing
the bottom portions so that the slit end will spread and tightly fill the
Mared end of the hole in the root, and the operation is complete.”

A collar crown fastened with a tube-pivot as deseribed ean be
used to advantage in detachable bridge-work, as the tube if
filled with tin foil will admit of the crown being easily detached.

Fia. 242,

D E——

1 Dental Cosmos, May, 1883,
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THE LOW CROWN.

In the method for crowning pulpless roots of Dr. J. E. Low,
of Chieago, the root-canal 1s reamed out with an instrument
which at the same time shapes the end of the root, or a portion
of it, to receive a combined post and cap, which the inventor

Fi1a. 243,

calls a “step-plug,” from its peculiar form. There are seven
sizes of the cutting instruments (Fig. 243), and corresponding
exactly with them seven sizes of the step-plugs. These step-
plugs are not unlike a minute cone-pulley set in a saucer-shaped
cap upon the bottom of which is a stout boss. They are made
of platinum and nickel. As these last fit the prepared root
accurately, it is claimed that they
afford a secure foundation for the

artificial erown and also prevent
longitadinal fracture of the root.
“ To describe and illustrate the pro-
| cess, the root of a central incisor (Fig.

244) is selected. The end of the
root is first ground level with the palatal margin of the gum. A
cutting instrument of suitable size 1s then selected, with which
the root is shaped as shown in Fig. 245, The end of the root is
removed enough to permit the palatal edge of the cap of the step-
plug (Fig. 246), which is then adjusted, to pass just below the

Fia. 244. Froe. 245. Fic. 248.
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margin of the gum. Fig, 247 shows the step-plug injposition,
and ready for the adjustment of the poreelain front (Fig. 248) and
the eonstruction of the crown, which is ecompleted as in methods
previously described. The porcelain front when adapted should
meet the labial margin of the gum, the labial surface of the end
of the root being trimmed (with the cap in position) with a
corundum wheel when necessary to permit it. When the
porcela’n front is to be adjusted in the mouth, the backing
shounld be warmed, a small gquantity of resin and wax cemented
upon it, the tooth placed in position in the mouth, and the con-
vex surface of the step-plug cap carefully imbedded in the wax,
The wax and the porcelain front should next be ecarefully removed

Fia. 247, Fra. 249. Fia. 250, Fioc. 252, Fia. 254.
|E% - .-
Fic. 255,
F1a. 233. s
Fic. 248.
D

and then the step-plug, using pliers for the last. The step-plug
is then placed in the wax impression, to which it is fixed with a
heated spatula, and invested for soldering. Fig. 249 shows the
completed crown ready for final adjustment, and Fig. 250 gives
‘a sectional view of it in position.

In erowning bicuspid roots, one step-plug in the palatal side of
the root (Fig. 251) is usually sufficient, the remaining exposed
surface of the root-end being covered by adapting thin platinum
plate over it and onto the surface of the cap before adjusting
the poreelain front (Figs. 252 and 253). Figs. 254 and 255 show
the completed bicuspid erown before and after the final adjust-
ment. Molar roots are eapped similarly, using two step-plugs.

The plugs are useful in building up badly-decayed roots to
support and retain all-gold crowns.
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THE PERRY CROWN.

Dr. Safford G. Perry, of New York, employs a porcelain
crown in combination with a eapped root. A bicuspid will be
taken as a typical case to illustrate Dr. Perry’s method. The
end of the root, by trimming the edge, is given the tapering
form shown at A, Fig. 256. The collar (B)
is made very narrow. A cap is fitted on
the collar, and a post or posts fitted in the
roots and through the cap. The entire
cap 18 made of platinum soldered with
pure gold. Enough of the post is allowed
to extend beyond the cap to attach and
firmly retain the poreelain erown (C).
One or two holes to serve as vents are
drilled through the top of the cap, and it is set in place with
oxyphosphate, the excess escaping through the holes. The holes
are then reamed out and filled with gold, and the edge of the
collar, under the gum, is burnizhed to the root. The porcelain
crown used is similar in principle to the Howland erown, but
differs in the details of its formation. The base is given a curve
approximating that of the line of the margin of the gum, with
the palatal portion projecting slightly above it, to include a little
of the cervix. The cavity in the
poreelain is given a size, form, o
and position which will receive
the posts extending from the cap L
without impairing the strength
of the crown-walls. Thus they
are made round in the inecisors
and cuspids (A, Fig. 257), oval in
the bicuspids (A, Fig. 258), and following the curve of the line
of the posts in the molars.!

Fia. 256.

Fia. 257 Fig. 258,

capping the root, similarly to the Howland erown. In such cases he usually
protects the end of the root either with a surface of condensed gold foil anchored
in & reamed cavity formed around the post in the root-canal, or with a very thin
disk of gutta-percha. The disk with the aid of heat or chloroform is made to
form a line of union between the root and crown. In both methods oxyphos-
phate is used in the cavity which receives the post to attach the crown.
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CROWNING MOLAR ROOTS DECAYED APART AT THE
BIFURCATION.

The roots of a molar decayed apart
at the bifurcation can often be crowned
serviceably by making a cap for each
root separately, and then soldering the
sides of the cap together (Fig. 262).
Where one root is missing, the other
can be crowned singly.

DR. FARRAR'S CANTILEVER CROWN.

Figs. 263 and 264 represent Dr. J. N. Farrar’s cantilever
crowns. IHe describes them as follows: Fig. 263 illustrates a
sectional view of three teeth, and an amputated first bicuspid
root preserved by a serew, showing the application of the canti-
lever crown T P, set upon the decayed second bicuspid and

Fio. 263 Fia. 264

made to project over to bridge the space formed by the loss of
the first bicuspid, and resting in contact with the euspid so as to
connect the broken line of masticating surfaces and prevent
tilting forward of the second bicuspid. The abscessed root here
shown was extracted.! Fig. 264 illustrates the appearance of two
molars, the posterior half of one of which is destroyed, showing
also the application of two thimble-crowns, which are con-
structed =0 as to form a cantilever bridge over the chasm hy
locking midway in such a manner as to prevent tilting or sliding
of surfaces, and at the same time be easily cleansed by a quill
or thread.

! Dental Cosmos, vol. xxvi, No. 4.
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of a commendable character, The advantage they possess over
pieces of porcelain is found in the close joint that can be made
with the edge of the enamel by burnishing the gold against it.

Dr. H. A. Parr, in this style of work, adapts No. 60 platinum
foil to the form of the inner walls of the cavity and just over its
edges by the aid of burnishers and cotton twisted on the end of
an instrument, assisted by twl[ucnt annealing of the platinum.
The matrix thus formed is tHen filled TMth wax, chilled, and
removed from the cavity and inyested, after which fine gold or
22-carat solder is melted into it."{/ The plug of gold thus formed
is properly trimmed and polished, and cemented in the cavity of
the tooth. When completed, it has the appearance of a gold fill-
ing. If necessary, the cavity can be previously partly filled with
amalgam or shaped with it, to give a better form to permit the
removal of the shell of platinum foil. Plugs so made can occa-
gionally be utilized as an anchorage for bridge-worl.

Dr. W. B. Ames, of Chicago, makes solid
gold tips for abraded pulpless teeth in the fol-
lowing manner for cases in which he prefers not
to insert fillings: An opening is made throngh
the occluding surface of the erown into the root-
canal. A flat post, wide enough to fit closely
in the pulp-chamber across its greatest diameter,
Fig. 279, thus tending to prevent any rotary motion of
the gold tip, is then formed. A very thin
piece of pure gold plate, say No. 35 American
gauge, is adapted and burnished, with hand-
burnishers and Herbst’s revolving agate points,
into all the irregularities of the abraded sur-
face, and into the orifice of the pulp-chamber.
The gold is then trimmed flush and even to the
edges, and burnished just over them. An opening is next made
in the gold cap, and through it the post is inserted in position.
A strip of thin gold plate or platinum foil is next adapted around
the tooth, well over and above the edge of the gold eap, and
trimmed to the length desired for the tip. With the gold cap
and post placed accurately in position, the cavity formed by the
strip of plate or foil encireling the tooth is filled with wax cement,

Fia. 271
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a dovetail cavity in the central portion of the section to be
tipped or contoured, and then adapts, aided by frequent an-
nealing, a piece of platinum foil (No. 60 U. S. gauge) to
the cavity and surface of the part, by means of burnishers,
and a pellet of cotton twisted on the end of an instrument.
The platinum is then removed, and on its surface poreelain body
is placed, and baked in the muffle of a furnace. (Dr. Land’s

Fie. 285. Midget Furnace, Fig. 285, is the
most suitable for the purpose,
as each baking of the porcelain
can be performed in about ten
minutes.) After the first bak-
ing, the thin platinum, which is
nsually warped by the shrink-
age of the poreelain body in the
baking, is corrected by readjust-
ment to the tooth, in doing
which the porecelain is usually
fractured. The interstices and
fractures in the porcelain are
then filled, the part properly
shaped with body, and the por-
celain rebaked, and again ad-
justed and fitted in position.
The platinum is next trimmed
W free of the edge with a corun-

"¢ shaped accurately to the form
desired.  Any imperfections
existing are again filled with body, and the final baking given.
Dr. Land eclaims that in such cases porecelain, if fitted to the
irregularities of the cavity, will be securely retained when
cemented with oxyphosphate. An additional attachment is
obtained by placing a picce of iridio-platinum wire across the
retaining cavity of the tooth, with the ends caught or bent
against the sides, and then forming a dovetailed groove across
the base of the poreelain tip, which will receive the wire. When
a porcelain tip is desired without the platinum base, after the

dum-wheel, and the porcelain
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burnishing. Wet floss silk or dental fiber, charged with pumice,
should he passed between and around the teeth to remove every
particle of the superfluous cement, and finally the parts should
be syringed with tepid water.

The patient should be requested to call in a few days, so that
an examination may be made to see if any particles of the cement
were overlooked. Cleansing gently at this time facilitates the
healing of the gum around the collar or neck. Care in these
little details tends to prevent that inflamed appearance and reces-
sion /of the gum often seen around crowns, and also insures a
satisfactory result to the patient and commendation to the dentist.

Previous to insertion the posts of crowns should be slightly

barbed. In all-gold cap crowns a vent for the escape of air and
lus cement is ws@Edy made in the form of a small hole in
deepest fissure of the grindingﬁurface.ﬁ When the cement
is hard, the hole must in all cases be closed with a gold or amal-
m filling.
When gutta-percha iz used for cementing, the cavity in the
root and crown having been moistened with chloroform and then
dried and heated by a hot-air syringe, a portion of the gutta-
percha is inserted and caused to adhere to the sides. The post .
and the erown are then heated, the proper quantity of the gutta-
percha attached, and the crown inserted. When the gutta-percha
is cold, the surplus is removed with a sharp instrument, and the
edges smoothed by drawing back and forth against them some
twisted fibers of cotton saturated with chloroform. Sometimnes
the post can be fastened with oxyphosphate and the end of the
root and artificial erown joined with gutta-percha. In such a
case the crown should be heated and the gutta-percha, rolled
down very thin, placed on the edges to be united in the form of
a perforated disk. The erown is then pressed to position in the
oxyphosphate placed in the root. The order of the use of these
materials can be reversed where it may be desirable at some
future time to easily remove the crown. DBridge-work can be
conveniently attached temporarily with gutta-percha. 1In this
event a quantity barely sufficient to fasten the caps should be
nsed. Gutta-percha does not possess sufficient rigidity .for
general use in bridge-work.










BRIDGE-WORK.

Tug artificial replacement of the loss of a portion of the teeth
by bridging the vacant spaces with substitutes, supported in posi-
tion by means of their attachment to adjoining or intervening
natural teeth, is, as we have seen in the introduction, of antique
origin, having been practiced long before plates came into use.

Fia. 288. Fia. 289,

Originally, the application and mechanical construetion of
such dentures was of a most primitive character; and as the
attachments were simply ligatures or clasps of gold, the teeth
were more ornamental than
useful. Figs. 288, 289, and 290
illustrate the antique methods.!
Fig. 288 is an illustration of a
specimen of ancient Pheenician
dentistry. Fig. 289 is that of X
one in the Etruscan age, dating about five hundred years b.c.

Fig. 290 gives a view of the same denture inverted.
Dentures constructed on the bridging plan by various methods
have been occasionally employed from the earliest days of modern

18ee Independent Practitioner, vols. vi and vii, ** Evidences of Prehistoric Den-
tistry,” by J. G. Van Marter, D.D.S., Rome, Italy. Figs. 288, 280, 290 are copies
of the illustrations of the specimens, the first of which is represented as being
in the museunm of the Louvre, Paris, Frunce, and the second in the Corneto

Museum, Corneto, Italy.
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‘span or bridge the spaces between them. These bridges are so

s

‘devised, in the best methods, that while supplying the patient
J.i with the means of masticating his food the cleanliness of the
- denture is also provided for.

Ordinarily, bridge-work is immovably cemented in position.

[

|
{ The claims set up in its favor are as follows:
1

\ 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 inter-
\

| fere with the tongue in articulation.
Third. The natural teeth are not abraded by the presence of
clasps, the functions of the seunse of taste are more perfectly
performed, and a healthy condition of the tissues preserved,

N\
N

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 mastica-
tion
them than the contiguous alveolar surfaces.
Sixth. Its special adaptation to the replacement of single

on the natural teeth, which are better suited to sustain

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 regards per-
manency takes equal rank with any other operative procedure.

The following, on the other hand, are the objections raised
against bridge-work :

First. It fails to restore the contour of the soft tissues above
the bridge, as artificial gums cannot properly be used in this
style of work.

Second. The slots beveled under the artificial teeth, called
self-cleansing spaces, fill with particles of food.
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Third. The speech of the wearer is often affected by these
self-cleansing slots under the front teeth.

Fourth. The teeth employed as abutments are usually irre-
parably destroyved by the process of erowning,.

Fifth. If an extensive bridge is made of gold, being im-
movable, it is impossible to keep it perfectly clean, as the metal
will gradually tarnish in parts out of reach of the brush, and
will gather offensive matter on its surface and in its interstices.

Sixth. In cases where it becomes necessary to temporarily
remove the bridge for the purpose of repair, or because of dis-
ease in the teeth which support it, the operation is difficult and
the bridge is usunally injured so as to unfit it for reinsertion.

Seventh. The teeth which support the bridge are required to
bear more force and pressure than nature intended,—where' the
piece is large many times more,—and, the bridge being perma-
nently attached, at no time can any rest be given the abutments
or the contignous parts by its temporary removal. Thus in a
piece of bridge-work consisting of fourteen teeth supported by
four patural 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 conditions are
most favorable, the usefulness and durability of such work is
decidedly limited in character, considering the time, trouble,
and great expense attending it.

Such are the objections which have been put forth against
bridge-work; and yet, whatever may be urged against it, its
advantages have won from a majority of the profession, inelud-
ing many accepted authorities, an enthusiastie, almost a sen-
sational, indorsement; some practitioners even going so far as
to proclaim it the only true method for the insertion of artificial
tecth,






CHAPTER I
CONSTRUCTION OF BRIDGE-WORK,

To the skilled mechanical dentist, well versed in metal- and
crown-work, bridge-work does not present extreme difficulty.
The foundations or abutments—that is, the teeth or roots on
which the bridge will rest—are first to be considered, due respect
being paid to the mechanical principles controlling the leverage
and the force of ocelusion in mastication. The amount of strain
that can be borne by the different teeth, individually and colleet-
ively, according to their position and condition of health, should
be carefully caleulated. As a rule, the force exerted upon the
incizors in occlusion will be directed outward on the upper, and’
inward on the lower teeth, and its tendency when they support
a bridge will be to gradually push them out of line in each diree-
tion. When the incisors are replaced by a bridge, the tendency
of the force of occlusion is toward a similar result. On the
bicuspids and molars the force is direct. The rules which govern
the number and position of the teeth or roots that are required
as foundations for bridges in practice, are as follows:

One central root will support two centrals, and if spurs or
bars from the sides of the bridge rest upon or are anchored in
the adjoining teeth, a lateral in addition.

Two central roots will support the four incisors, spurs or bars
resting on or anchored in the cuspids to be used additionally, if
the case requires them.

The cuspid roots, alone or with the aid of a central root, will
support the six anterior teeth.

One molar or bicuspid on one side, and a bicuspid or molar
on the other, with one or two roots in an intermediate position,
will support a bridge between them.

One right and one left molar, with the assistance of the two
cuspids, will support a bridge comprising the entire arch,

A bridge on one side of the mouth can be supported by two

152
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or three teeth or roots on that side. The cuspids always afford
the most reliable support.

In general, the application of these principles will cover the
subject of foundations, the operator being governed by the exact
condition of individual cases. In a bridge of the six anterior,
teeth on the two cuspids, when the articulation of the antagon-
izing teeth is close and deep, the strain should be relieved by an
additional attachment of the bridge to the teeth posterior to the
cuspids.

Fia. 295.

The preparation of teeth or roots to support a bridge is the
same as for ordinary crowns, except that the trimming of the sides
and the drilling of the root-canals of the various anchorages
should be, as far as possible, in parallel lines, so that the collars
and posts of the erowns shall move readily to their places in the
adjustment of the finished bridge. Teeth or roots which are to
be erowned with all-gold cap crowns are crowned by some one
of the methods described. Those on which porcelain fronts are
to be used are merely capped, the posts being soldered and
allowed to project a short distance beyond the caps.

The case represented in Fig. 295 will be used to illustrate the
construction of a piece of bridge-work in all its details. The
abutments, or supports, consist of the right second molar capped
with an all-gold erown, constructed in sections by first forming
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the collar and then soldering on the cap (see page 95), the two
cuspid roots eapped for collar erowns with porcelain fronts (see
page 89), and the left first molar, which will afford anchorage
to a bar on that side of the bridge (Fig. 296). A slot, dovetail
in form, is usually cut well into the body, but not to an extent
that will endanger the pulp of the last-named crown (Fig. 297).
If the tooth is not decayed, it can be first opened up with a
rubber and corundum disk. The shaping of the slot is best
accomplished with fissure-burs. With the crowns and caps in
position, an impression and artiénlation of the case are then

Fic. 296. Fig. 297.

) - £, :
taken with plﬂst{-r’:slightly colored with carmine. The plaster
is mixed moderately thick and, with the aid of a spoon, placed
around in the mouth on the crowns, caps, and parts to be
included in the bridge, and the antagonizing teeth oceluded
tightly and so held until the plaster sets. The mouth is then
opened and the plaster carefully removed, the pieces being
adjusted togethgr should it break., The crowns and caps (the
latter held more firmly by the protruding ends of the pins) ave
removed in it. The plaster is then varnighed, and, on the si
containing the erowns, a model is run, composed of equal parts
of caleined marble-dust and plaster, to which is added a little
gulphate of potassinm,—less than the proportion of salt generally
used,—which causes ‘the mixture to set hard quickly. When the
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model has set, it is mounted with plaster on an articulator, and -
the other side of the colored plaster impression giving the
articulation is run with plaster and the opposite section of the
articulator adjusted, all at the same time. When the impres-

Fic 293

sion plaster is removed (an operation which is greatly. facilitated
by its having been colored with carmine), a correct model and
articulation of the case will be found, with the crowns and

Wa in exact pnmtmu as in the mouth (Fig. 298). &

Another method is to first take R,
the impression in an impression- e
trav, and then the articulation in F2) ) £ £
: 51 8
wax, and make a model and ar- - aF A
ticulation gum them in the usual ;

_manner. A
e pins protruding from the

cap= on the model are next cut off
short. Teeth are selected,—ordi-
¢, /na late teeth for the incizors and
cuspids, and partial teeth, repre-
senting the front section of the R NS L
tooth and styled porcelain facings,
which were specially designed for cmwn-.g,giblnge-ﬁork for /
the bicuspids and molars (Fig. 299). ~Cuspids are sometimes x/ /5
Y

v

%,
Y

used to form the fronts for bicuspids. The teeth are ground
_and fitted to the model and articulation, so that the ]al_]_l.lif
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upper edge of the teeth shall press lightly on the gum. Those
which are intended to form the fronts of the caps on the cuspid
roots should be adjusted in the ordinary manner for single
crowns. To determine the proper positions of the teeth for
producing the best appearance, they can be adjusted in the mouth

on wax, without the gold crowns or caps of the supports.
The correct position of the teeth on the model having been \E

.*:'.'Z;:;L.-ﬁ{..‘
A"Mfu_._

obtained, investing material, composed of one part plaster to
two of calcined marble-dust, {s placed on the outside of the
model on the labial aspect of] the teeth, merely sufficient in

f
L
A and B, central incisor and Weuspld ready for metallic backing. OC, is o contral h,ﬂ:d.
D, D, D, porcelain fronts as they appear on insertion after the process of backing, capping, and ™
soldering. é
quantity to hold them in position, thus forming a matrix.
The wax is then removed, exposing the palatal portion, and
permitting their form_and position to be studied (Fig. 300).
The porcelain teeth amd fronts, with the exception of fronts
for the roots capped, are then removed from their invest-
ment, and the base ground from a line on the palatal side
below the pins, straight to the labio-cervical edge (A and B, Fig.
300). This is to form the self-cleansing spaces, i < A
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the pockets formed by the cap and side pieces to fill out to the
line'at A, Fig. 305, and flowed over the backings of the
incisors and cuspid f%ts in sufficient quantity to shape them as
shown at B, Fig. 306.V The teeth forming the bridge between
the crowns are called *dummies.” After the soldering and §J

Fia. 304, Fia. 805.
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i removal of the borax with acid,}éach tooth is then, when it is rﬁ —':.
. easily done, very carefully trimmed and finished. ha ﬁ.u(_/ﬂr‘ |
k . "The teeth are next placed in their relative positions on the y |
' model as shown at D, D, D, Fig. 300, and attached with wax. .
_! The model is then déetached from the articulator, trimmed down
‘ Fic. 306.
|
Y
LT ol |"‘ 1
| (e M L
i -! s Urna 22
| Gody

| 74 a= much as possible in size, :md mlmmﬁal,
composed of two parts marble-dust and one of plasteryapplied
until all of the bridge is covered except.the space along the

backings and crowns where they are to be united in the solder-
ing. To prevent fracture during the process of soldering, which
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might readily occur from contraction in so large an investment,
an iron wire or a narrow horse-shoe shaped strip of sheet iron
should be placed in the investment so as to encircle the teeth
and erowns about one-fourth of an inch from their exteripr sur-

gold or platinum plate or wire, about one-eighth of ar inch
long, are placed lengthwise, and the joints well soldered

r. Thesoldering is best done with a gas bIm-.-
pipe on a piece of charcoal with a concave depression. When the
bridge is removed for finishing, the joints of the backings and
erowns are finished with corundum-wheels and points and moose-
hide points on the engine, and the entire bridge finely polished
with whiting carried by a brush-wheel on the lathe. Any little
pits that may exist can be filled in with gold foil. The bridge
is then ready for insertion (Fig.
308). If the constructive details R0
have been properly performed L
as described, a finished piece
of bridge-work is the result.

In constructing bridge-work
many prefer, after the porcelain
fronts are backed and the caps
forming the occluding surfaces
of the bicuspids and molars are
properly adjusted on the model,
to invest and do the entire sol-
dering atonce. When this plan
is followed, pieces of gold wire should be laid lengthwise in the
slots under the gold caps of the porcelain fronts, and the parts
filled in and all the sections®f the bridge joined together in
the soldering. By this method there is less liability of fracturing
the porcelain fronts, but\the finishing of the bridge is not so
easily or so perfectly done.

In large pieces of work thee.is.some liabilityto warping,
whiech may be avoided, whichever method of soldering is
adopted, by first removing, in proper position, the * dummies >’

- and Soldering those of each span together. The spans are then
replaced in the matrix and soldered to the abutments.

face (Fig. 307). In e spaces between the backings piﬁ%ces of

fT, ;-: 3!.
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(: Adjustment and Attachment.—The bridge when finished is ad-

\\31 justed in the mouth, every point carefully examined; and any
) alterations required are then made. Should the edges of the

’ :1.,. collars of any of the erowns catch, so as to prevent their being
J Fra. 309,

N placed in position, a small quantity of articulating paste should

Q be applied and the point found and trimmed off. If extensive
i warping has occurred in the soldering, the bridge must be sawed
apart in one or two places, adjusted in the mouth, and removed in

; ©  animpression-tray, using only sufficient investing material (equal
"o % parts of plaster and marble-dust with the usual quantity of sul-
_‘t; v phate of potassium) to cover the points of the teeth and crowns

Fia. 810, The bridge and the in-

“ .  (Fig. 809). The inner surface of the tray should be oiled,
N vesting material are then

b 3 removed together from the
R 2 impression-tray, and more
] ~investing material is added

tocomplete the investment,
The cut parts of the bridge
are then soldered together.

When the adjustment of
the bridge is accomplished,

L Y ¥

L L . ] - f
L :. Lo K AR t can at first be tempora-
{% 5 rilyfattached "wi W For its permanent
. / attachment the pins or posts of the crowns are barbed, and the
teeth and roots to which erowns have been fitted are tth treated
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the same as single crowns, and the bridge cemented on with &
rlomssetteny oxypliosphate cement (see page 141). The end of
the bar is anchored in the slot by either a gold or an amalgam
filling. Fig. 310 represents the bridge in position.

The Construction of Small Pieces of Bridge-work is much simplified
by the following method: Crowns are first made for the teeth or
roots that form the abutments and temporarily placed in position.

Fia. 311.

The teeth—* dummies "—which form the span having been
ground and backed, ake adjusted and cemented with resin and
wax in proper positiogh between the crowns. The crowns and
dummies are then removed together, in an impression-tray filled
with investing material. The inside of the tray should be previ-
ouslyfcoated with a film of wax with a serrated surface. The im-
pression-tray is then heated, and the investment with the crowns

11
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remained of the upper natural teeth. On the two central roots
were mounted collar crowns, and on the two molars all-gold

<cap crowns. These four erowns, acting as abutments for the
bridge denture, bore between them, proportionately on each
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side, the force and leverage of occlusion. The contour of the
arch in the region of the cuspids was restored by a skillful

Fia. 384,

and artistic placing of the artificial teeth, which are prominent
and long.
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F1a. 368,
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Figs. 363, 364, 365, and 366 represent a case in which two
large and firm superior cuspid roots, and a right pulpless molar,
with a saddle—an invention of Dr. Parr’s—on the left side sup-
port a large bridge.

Fr1a. 870.

In the bridge-work illustrated in Figs. 367, 368, and 369,
crowns on a second bicuspid, a pulpless molar, and the roots of a
cuspid and lateral constitute the abutments.

Fra. 871,

Figs. 370 and 371 illustrate an extensive case of artificial
replacement by crowning and bridging operations. Fig. 370
represents the case as presented for treatment. The few
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Fic. 372

Fia. 373,
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portion of the crown, when the hridge is adjusted in position,
being secured to it with a screw. The screw may be made to
enter the body of the crown as in Fig. 378, or it may be

Fia. 378.

soldered to the cap on the collar, passing through the occluding
section of the crown, and being secured

by nuts on the serews (Fig. 379).
When incisor or cuspid roots form the
abutments, Dr. Winder first forms a cap
for the end of the root, to which a tube

: is gttached extending up the root-canal as
‘@ J__,/ aek&i ig. 380. On this cap is
X mounted the crown (B), the post of which
\ fits the tube tightly. To the crown so

the crowns forming the abutments having

first been made, are removed from the

formed (Fig. 381) the bridge is joined in
mouth in a plaster impression and articulation, from which a

Fia. 380. F1c. 381.

the usnal manner.
In constructing a bridge of this style,
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model is made, showing the erowns in position. Each section
of the bridge between the crowns is then constructed, and the
erowns adjusted in the mouth. The bridges are next inserted in
position, and cemented with resin and wax to the detachable
sections of the ecrowns. The whole is then removed in investing
material,in an impression-cup, or by placing the investing material
in position on the bridge. After being removed from the mouth
more investing material is added and the bridge and crown
sections soldered together. Only the detachable seetions of the
crowns should be in the investment at the time of soldering.
The incisive edges can be protected and the oceluding surfaces
of the porcelain capped with gold as in permanently attached
bridge-work, or they ean be formed of the porcelain, which latter
lessens the labor of construction, as the bridge is easily detached
from the abutments for the purpose of repair. When the
oceluding surfaces of bicuspids or molars forming the bridge
are to be capped with gold, the collar sections alone are first
made and removed in the impression. The caps for the erowns
and the bridge teeth are then formed of one continuous piece
of gold plate. This is made by laying the strip of gold on a
piece of lead and stamping along its length with suitable dies
representing the occluding surfaces of the different teeth. The
gold is then properly fitted to the collar sections on the model,
conforming to the occlusion of the antagonizing teeth. The cusps
are filled with solder, and the porcelain fronts, backed with plat-
inum plate, leaving the pins straight, are fitted in position to the
gold forming the caps and the backings, and cemented with wax.
The porcelain fronts are next removed, without removing the
backings, which are invested and soldered Fic. 882,
to the caps. When this is completed, the
holes in the backings are deepened with a
drill, and the pins of the porecelain fronts, hav-
ing first been slightly serrated, are cemented
in position with oxyphosphate. This-method avoids all danger
of fracture of the poreclain in soldering. Fig 382 iHlustrates its
application to-a-single erown. When the bridge is finished the
root and collar section of each crown is first cemented on in
position in the mouth; the surface of the detachable section
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of the crown approximating the section fastened to the bridge
is then heated and its surface covered with a mere film of gutta-
percha. The bridge is then adjusted in position and secured by
the serews or nuts. The gutta-percha prevents the secretions
invading the interstices between the se tlonw of the crown.

Fig. 383 illustrates another method, - P
of constructing the sections of the erowns in this st:,]e t:nf' hndge-
work., The part A slides in the groove B. The dovetail flange
A is made of a thick piece of plate,
fitted to the groove B, and riveted to
a piece of platinum adapted trans-
versely across the cap and then sol-
dered to the removable section of the
crown. Fig. 384 shows the sections
of the erown in position.

A decided advantage possessed by
this method of bridge-work over others is the facility it affords
in practice for the ready utilization of irregular teeth as abut-
ments, no matter how much they converge or diverge, or lean
in or out of the line of the arch.

Fi1c. 383, Fia. 384.

DR. LITCH'S METHOD.

Dr. Litch’s method of constructing detachable bridge-work
consists in forming a shell anchorage over posts permanently
fixed on euspid roots, and anchoring the ends of the bridge with
bars in slots formed in natural or artificial crowns.

Fig=. 885, 386, and 387 illustrate a bridge similar to the one
illustrated in Fig. 308 with this style of attachment applied.
The anchorage for the cuspids is constructed as follows: The
root is first capped and pivoted as for a collar crown. On the
palatal portion of the collar is soldered a flange (A, Fig. 388)
made of eold, No. 16 U. 8. standard gauge, beveled off to the
upper edge of the collar under the free edge of the gum, the
object being to give a larger surface to the top of the cap. On
this cap, which covers the end of the root, the anchorage post B,
which is formed of iridio-platinum wire, No. 9 U. 8. standard
gauge, is soldered, over and back of the pin (C) which enters
the root-canal, o as to allow room for the porecelain front D.

/d‘:ffr .:',, T A r_.
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The poreelain front is ground in proper position on this cap,
backed, attached with resin and wax, and removed with the cap.
The cap is next invested in plaster to the edge of the.collar, and
a little plaster placed on the labial aspect of the poreelain front

Fia. 385, Fia. 386,

Fia. 387,

in the form of a matrix, so as to allow the poreclain to be

removed and replaced. A piece of heavy iridio-platinum plate

(E), No. 16 U, 8. standard gauge, is then shaped into the form

of a half-ring, with the ends of the plate against the backing of
13



194 ARTIFICIAL CROWN- AND BRIDGE-WORK.

the poreelain front, and of sufficient size to rest on the flanged
edge of the cap w hen completed. On the outside of this half-
ring is fitted and soldered a thin strip of gold, F, of No. 28
U. 8. standard gauge, which will cover the half-ring and extend
beyond its cervical margin, slightly overlapping the flange of the
collar (G). This forms a brace or edge on the anchorage cap as
it rests on the root-cap. The half-ring is then fitted to the tooth,
attached with wax, and removed with the tooth out of the plaster
matrix from the root-cap, invested, and securely soldered on the
inside to the backing of the tooth. The tooth and half-ring are
then adjusted to the root-cap, over the post of which the ring
must slide easily (Fig. 389). To this ring the bridge is soldered
the same as to a crown.

Fro age. W hen the bridge is inserted, the cap for the root, with
the post, is first cemented on with oxyphosphate. After
the cement has set, the anchorage ring is filled with more
cement and pressed into position upon the cap over the
anchorage post. The surface of the cement (H, Fig.
388) can be protected by a metallie filling.

This form of attachment permits the bridge to be
casily removed by affording access to the cement around
the pin. The bar ends of the bridge are anchored in
the crowns with gold or amalgam fillings, 'Ah'lﬂh like-
wise are not -:hﬁleult to remove.

The anchorage cavity for a bar in a gnl‘&“,ﬁlﬂ for
use over a tooth with a living pulp is best made by.
cutting out the gold to the form of the slot required, and insert-
ing in its place a piece of platinum of the shape of the walls of
the anchorage cavity. The crown is then filled with investing
material, and the metal forming the anchorage cavity soldered
to the crown at the edges of the cavity.

DR. R. W. STARR'S METHODS.
Dr. R. Walter Starr, of Philadelphia, gives the following
deseriptions of his ruwilmtis in detachable bridge-work :
“The case of Mr. W, presented difliculties of an unusual

character, as may be scen h‘} inspecting the illustration, Fig. 390,
which renders detailed deseription unnecessary.
La ~) L
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¢ It will be observed that the molars and the left second bicuspid
overhang to a degree that would make the taking of an accurate
impression by ordinary methods well-nigh impossible. After a
careful study of the case, it was decided that two separate pieces
of detachable bridge-work should be attempted, and, as an
essential preliminary step, the overhanging sides of the molars
and bicuspids were ground with engine corundum-wheels and
points until those sides were made much less inclined, when
plaster impressions were taken, first of one half, and then of

Fra. 390.

the other half, of the jaw. Gold cap crowns were closely fitted
over the molars, left second bicuspid, right first bicuspid, and
cuspid stump. Gold crowns were made to telescope over all the
caps, which were then, by means of oxyphosphate cement, fixed
firmly on the teeth. Suitable plate teeth were selected, fitted,
backed, and hard-waxed in place between the telescoping
crowns. After hardening the wax with cold water from a tooth-
gyringe, the pieces were carefully removed, invested, and sol-
dered. The two completed bridges were easily replaced on or
removed from the supporting capped teeth, and their appearance
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when detached is correctly shown by the illustration, Fig. 391,
which also shows the capped teeth and stumps. The figure like-
wise shows the results of the novel method employed in crown-
ing the incisors. Gold collars were fitted tight on the necks of
the incisor stumps, and the new-style porcelain caps adjusted in
the collars, and set in the oxyphosphate cement which had been
packed into the collars; thus at the same time fastening the
collars on the stumps and the caps in the collars, as shown
completed in Figs. 391 and 392.

Fic. 391.

“Fig. 392 illustrates the finished erowns and bridges, which
latter were secured in position by placing a small piece of gutta-
percha in each of the telescoping cap erowns, which were then
warmed and carefully pressed in place,—the gutta-percha filling
only the spaces between the flat tops of the caps of the natural
teeth and eusped caps of the bridges.

e L
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« Whenever, for repair or for any other purpose, it shall be-
come desirable to remove one of the bridges, that may readily
be done by applying a hot instrument or hot air to the caps to
soften the gutta-percha sufficiently to permit the telescoping
bridge to be taken off.

« A full upper vuleanite denture was made to replace the old
one, which, by improper occlusion, had thrown the full force of
mastication on the anterior teeth of the lower jaw, and produced

T\

|

the destructive action that resulted in the deplorable loss of
tooth-substance shown in Fig. 390.”!

The next case also presented unusual difficulties. “ The forward
overhang of the inferior right second molar was so excessive that
an impression could hardly be taken, until with corundum-wheels
and points the sides of the tooth had been made parallel, or
rather slightly tapering to form a truncated cone, with the neck
as a base. The molar was alive and sound, but the erown was
gone from the pulpless cuspid, which I suitably shaped by means
of my root-trimmers (Fig. 393).

1 Dental Cusmos, vol. xxviii, No. 1, page 17.
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“ An impression was then taken, the cast from which is illus-
trated by Fig. 394. A seamless gold collar was, by means of a
slightly tapering mandrel, made to exaetly fit the tapered natural
molar, the lower edge of the collar cut to conform to the gin-
gival margin; a cap piece of gold plate soldered to the top edge
of the collar, and a hole drilled through the center of the com-
pleted cap (A, Fig. 394). Care was taken to so fit and proportion
the cap that it would require finally pretty hard driving to send it
home on the tooth ; but first there was fitted to the cap a telescop-
ing seamless collar, on which was soldered a gold plate, with cusps,

to form a molar crown as shown in Fig. 394. The molar was
then thoroughly dried, slightly painted with Agate cement, and
the cap, A, driven hard down with a flat pine stick held upon it
and struck with a mallet; the hole in the eap enabling me to see
when the cap was quite down. The cuspid was then likewise
fitted with a seamless gold collar, the top edge of which was
given a roof-shape, as seen above the root in Fig. 394. A piece
of gold received a corresponding roof-shape, had a short section
of gold tubing soldered into it, and was trimmed to the outline
of the collar, beside which, B, Fig. 394, its form is seen, and to
which it was subsequently soldered, after suitable investment to
keep the parts in proper place. The root-canal had been pre-



DETACHABLE AND REMOVABLE BRIDGE-WORIK, 199

viously prepared to receive the tube, which, with its roofed cap,
was with stick and mallet driven hard down over the root. A
piece of gold wire exactly fitting the tube had a roof-shaped
piece of properly-perforated gold plate slipped over it into posi-
tion on the root; became fixed in such relation by a drop of
melted hard wax; was removed, invested, soldered, and finished
in such shape that, excepting the hollowness, it looked like the
tube and cap B.

“The relations of the oecluding teeth had, of course, been
determined by an articulating model, and by means of it a series
of seamless gold collars and eusp-crowns were adjusted on a thin
platinum plate fitted on the cast between the cuspid and second
molar, and the collars soldered to the plate after investment.

Fia. 396.

The truss thus formed received an appropriate finish by the
rounding and smoothing of its basal borders. A plain plate
cuspid was backed with gold plate and fitted on the roof-plate, to
which, after determining its proper occlusion, it was secured by
hard wax; removed, invested, and soldered. It was then put
into the tube on the root ; the telescoping cap put over the molar;
the truss put in position in the mouth, and the whole covered
with plaster and marble-dust, contained in a suitable sectional
impression-tray, which enabled me to hold the mass steadily in
place until the mixture was sufficiently hard to bring away cap
and truss and roof-plate all in proper position. A second mixture
of plaster and marble-dust, and a suitable trimming of the first
mixture after all was hard, sufficed for the soldering process that
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resulted in the denture which, when finished, appeared as shown
detached at C, Fig. 394, and mounted on the cast in Fig. 395, It
went firmly to place in the mouth, and yet was removable in the
possible event of accident to the denture, or for readjustment of
the cusp-crowns, which latter could easily be done by warming
the piece sufficiently to soften the gutta-percha, replacing the
denture on its anchorages, and directing the proper closure of
the occluding teeth.

DR. C. M. RICHMOND'S METHOD,

able dentures of the entirely soldered kind,
made from a east of the anchor toath w,
etal (platinum faced w
e tooth-cap, and dg

h of an inch
d burnished
form a
this, in

two together, thus obtaining a &8lose-
fitting, stiff collar, that will
streteh iw'being telescoped on and off thésanchorage, and is kep
by the'flange from being forced too far u}e{r the tooth-cap. A
denture of this kind is illustrated in Fig. 396, which also shows
his post and roof device in another form than that previously
described.” !

=

o

DR. PARR'S METHODS.

Detachable.—Fig. 397 illustrates a method of this style. The
teeth forming the abutments lean toward each other posteriorly
and anteriorly over the space to be bridged, as shown on the
original model, Fig. 398, The bridge is supported by two
shoulders on the abutment erowns, which slide into grooves
formed in the dummies (Fig. 399). These supporting shoulders

! Dental Cosmos, vol. xxviii, No. 8, puge 497. >
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and slots are made by shaping two pieces of plate to the form i
shown in Fig. 400, so that one shall telescope the other. The ‘
inner one is then invested on the outside surface and filled in with '

Fia. 397.

g 4

N

gold plate. The outer piece is then filled inside with investing
material, and gold plate is flowed over the outer surface. The
shoulders are first soldered to the crowns, and afterward the
__ slots are adjusted to them and soldered in pc-mtmn in the hl idge.

Fig. 398. 2 o Fia. 899.

— e

Removable Bridge.—In this style the crowns forming the abut-
ments are permanently cemented in position, each section of the
bridge between them being removable. The case illustrated in

Fia. 401.

Fig. 401 will serve as a type to give the constructive details.
‘The cuspid and molar erowns are first formed in the usual man-
ner. A model from an impression is then made on which the
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crowns will be in the same position as in the mouth. A gold
and platinum bar (A, Fig. 402) is then formed between the
cuspid and molar. The end for the cuspid is rounded, and that
for the molar flattened. This last may be done by hammering
the wire flat or by soldering a piece of clasp plate transversely
to it. The two ends of the bar are then fitted in sockets of
platinum (B, B). The ends of the bar should be bent and the
platinum sockets placed in such a position against the sides of
the crowns that the bar can be easily adjusted and removed.
The sockets are next soldered to the sides of the cuspid and
molar crowns (A, A, Fig. 401), for which purpose the sockets
and erowns should be removed and invested. The sockets are
held in position when the wax is melted out by pieces of iron
wire, one end of which covered with a portion of the investing
material is inserted in the socket, the other end being imbedded
in the investment, If preferred, the slot on the side of the
molar erown can be made with a piece of platinum adapted over
the flat piece of gold forming the end of the bar and then sol-
dering the platinum to the side of the crown, the platinum
being stiffened by flowing the solder over it. At this point the
crowns and bar may be adjusted in the
mouth, as well as on the model, to in-
8- % 8 sure accuracy. A piece of thin platinum
u ’ or gold is then perforated and slipped
: over the ends of the bar, which is placed
% in position on the crowns, and the
platinum or gold adapted to the form of the attachments, and to
the immediately adjacent surfaces of the crowns. These shell
forms are made to assure to the ends of the bridge a perfect fit by
giving them the shape of the erowns and the attachments on the
crowns. To this bar the teeth constituting the bridge are fitted
in their respective positions and soldered. Bending either end of
the bar slightly (B, B, Fig. 401) or sawing a slit in the cuspid end
of it (Fig. 410), afford the means of holding the bridge firmly in
position, although it may be removed and reinserted at the option
of its wearer.  Fig. 403 shows the inserted bridge.
Fig. 404 shows another method of forming a socket attach-
ment. In the figure, the socket section of the attachment is

Fig. 402.
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seen projecting from the side of the molar erown. The other
section consists of a cap having a spring flange. The flange
enters the socket, which the eap incloses on the top and sides.
The spring is made by bending open a little the part of the
flange marked A.

Fia. 404. Fra. 404,

This form of attachment is constructed as follows: To make
the spring flange, two pieces of clasp or spring gold plate about
No. 23 U. 8. standard gauge, one of them one-half and the other
one-fourth of an inch long and from one-eighth to one-quarter of
an inch wide, the exact dimensions being governed by the case in
hand, are laid together, so that one end of the short piece is nearer
one end of the larger piece than the other. The edge of the short
piece nearest the end of the longer one is then soldered to it with
a hard-flowing solder, the two being held during the operation in
a blue gas flame with tweezers, and Fro. 405
the end is trimmed square. A little -
whiting placed between them will pre-
vent the solder from flowing between |t
or joining them at the other edge.
The short piece of plate is to form S
the spring, and is left unconnected
at one end for that purpose (A, Fig.
405).

To Form the Socket.—The spring flange is first enveloped once
around with a thin piece of platinum, a little deeper than the
socket is required. The platinum is then enveloped with one
thickness of coin gold plate, No. 32 U. 8. standard gauge, about
the depth the socket is to be, leaving aledge of the platinnm pro-
Jeeting, The platinom and gold are next removed and soldered,
by holding them in a flame and using very little solder, of a hard-
flowing variety, which is placed upon the ledge. The sides and
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ends of the socket are then filed level and the socket given a
square form (B, Fig. 405).

To Form the Cap.—The spring flange having been inserted
in the socket, two pieces of the spring gold plate of the same
length as the socket are adjusted along its sides, the pieces being
cut a little wider than the depth of the socket, so that when
adjusted they shall project slightly above it. A piece of thin
platinum plate is then adapted to the end of the flange, to the’
socket, and to the pieces of spring plate, first being perforated .
to allow the projecting ends of the latter to pass through it. The
spring plates and the flange plate are then cemented to the
platinum plate with wax, removed from the socket, invested,
and soldered (C, Fig. 405).

The sockets must be so placed on the ecrowns that the springs
at the ends of the bridge shall enter them on parallel lines.
Their proper relative positions to secure this movement are
readily determined by attaching the tops of the spring flanges
(either temporarily or permanently) to the ends of a piece of
wire of the length of the space to be bridged, which will permit
the necessary adjustment. The sockets are then soldered onto
the crowns.

When the bridge teeth or dummies adjoining the sockets have
been fitted in position, they are withdrawn with the caps and
gpring flanges, and soldered to the bar, in the manner deseribed
at page 202. The gold eaps forming the oceluding surfaces of the
bridge tooth can usually be fitted over the cap. When the
socket is to be attached to the erowns lengthwise, as in Fig. 401,
the spring metal plate is placed only on the labial or buceal side
of the socket,

In a bridge of this style of the anterior teeth only,—where the
abutments form the extremities of the piece,—the ends should
be attached to the mesial sides of the erowns forming the sup-
ports; but when it also carries teeth posterior to the abutment,
and the sections of the bridge are united together, the attach-
ment should be made on the distal side, the bar supporting the
anterior teeth resting in a slot formed on the palatal side of the
abutment (Fig. 406). A shell erown on a cuspid can be utilized
as a support for thiz form of attachment.






CHAPTER IX,

REMOVABLE PLATE BRIDGES.

In this style of bridge a plate is used to span
and support the artificial teeth between the abutments
~ requisite of removable plate bridges is that the posts and collars
or-any form of attachments used shall move evenly on and off
the supporting roots or ecrowns in their adjustment and removal.
To secure this, the post-cavities and crowns should’ ormed

and the gold erowns shap

Fia. 408. that the lines of the center of

the cavities and of the sides of
~ the gold crowns shall be
1 nearly as possible pa'mlle]
facilitate the o
wood or meta

as in the mouth.
erowns are then trimmed to the required form. Gutta-percha or
impression compound, fitted to-the model and removed with the
posts in position in it, can then be used to guide the operator,
.uui gauge the Iutlmmtmn of teeth or roots in the mouth,

T]u case shown in Fig. 408 will be taken to describe the con-
structize. detaildyor this cl: - In the root of the
central a tube is juserted, attached 1o a cap on the end of the
root. Over this cap is placed an outer eap which has a split
gpring pivot or post fitting the tube. A narrow plate between
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trimmed (D) and gauged in a gauge-plate,  With a drill just
the size of the tube the root-canal is enlarged so that the tube
will fit in tightly. This plan prevents weakening of the root
by too great enlargement of the canal. A hole the size of the /
tube is made through the cap, and cap and tube are then ad- fI

justed (Fig. 411), and the pivot being withdrawn, they are re-
_—_moved, invested, and soldered (ﬂ‘ﬁﬁﬁ]‘jﬁihe CDEPI%, which
hecause of its conical formation is one otthe most difficult teeth

in the mouth to clasp, is trimmed sufliciently to partially square
its approximal sides, and the palatal portion is notched slightly

Fia. 411, Fro. 412 Fra 413.

/|

10 s'edhe TS, The POst-CAVITIEs

Fra. 408,

y nearly
facilitate
wood or

accurately
in the rooe clasp to rest upon.

(= flofeh can be sa i.:}-'"'ﬁmtle, as the enamel is very dense at
the point indicated.
A gold plate is swaged to fill the space between the central
root and the cuspid as shown in Fig. 412, The cap and pivot
are adjusted on the central root and the plate is then fitted in
the mouth, pressed tightly in position against the gum, and
retained there with a little wax, which is cemented to the plate
and pressed against the cuspid and side of the cap. An im-
pression of the parts and an articulation are then taken in
plaster. The cap, pivot, and plate being removed in the im-
pression, they will be presented on the model made from it in
exactly the same position as in the mouth. A second or outer
a2 cap is then e ted for the root-cap, the band being made
very narroW at the approximal and palatal sides, and open at
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zold in the ordinary manner, the Herbst method being useful in
condensing the foil. Such a filling inserted at any time will
prevent injury from a clasp. A denture of this style can be
made to pass intervening teeth.

In the artificial replacement of the lower teeth in a case such
as is illustrated in Fig. 415, a plate bridge possesses many advan-
tages. In the construction of such a denture, the teeth are first
properly shaped. Gold crowns (Fig. 416), with sides as nearly
as possible parallel the one with the other, are then made and
fitted to the bicnspid and molar. This operation is much facili-
tated by shaping the external surface of the crown with metal.
On the crowns, at the bucecal sides, a narrow shoulder (A) is con-
structed to sustain the collars and bridge in position. In some

F1a. 415.

cases this shoulder is placed on the approximal side to better
advantage. The crowns are then adjusted in the mouth, a small
quantity of wax being applied inside of the crowns when neces-
sary to retain them in correct position. A piece of plate is next
swaged and fitted between the crowns and attached with wax as
described in the previons case. An ir _ression and articulation
of that part of the mouth are then taken with plaster and the
crowns and plate removed in it,  On the model made from this
impression the ecrowns and plate will appear in position. Collars
reaching from the cervical to the occluding edge are fitted to
these crowns.” They are made by first forming a collar of ample
width of thin platinum, about No. 82 to No. 84 U. 8. stand

gauge, which ieeasily adapted to the form of the crowm;and on

the outside of this fitting a slightly narrower strip W
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| plate, about No. 30 U. 8. standard gauge. The gold and plati-
' num are then cemented with wax, removed,invested, and soldered
together with gold solder. A perfect-fitting and reliable collar
is thus formed (B, Fig. 416).

The collars, though fitting aceurately, should move easily over
the erowns, as they can be readily tightened when the case is
finished. If a collar is troublesome to adjust and remove, cut
the side opposite to the one attached to the plate, and spring it
open a little, After fitting the teeth it can be again united

——— when they are being soldered. This collar and shoulder form a

mmfemh]e to a partial or an entire double cap, being less
difficult to keep clean. A collar is more eagily constructed, and

Fia. 416.

also permits the position of the bridge to be altered by the removal
of a little of the shoulder or of the upper edge of the collar,
and is a secure but less rigid attachment than other methods.
The collars and plate are next cemented with wax, removed,
invested, and strongly soldered together (B, B, Fig. 416). The
artificial teeth are fitted in proper position on the plate by the
aid of a plaster articulption, attached with wax, and, if preferred,
__adjusted in the mouth without the erowns. The hrldge is then
lnvested nd ﬁmshed V'The attachment of the artificial teeth to
e of either gold or rubber. Whichever is adopted,
the ﬁrst bicuspid is best supported by being soldered to the collar.
If iridio-platinum is used in the construction instead of gold
plate, and the soldering done with pure gold, poreelain body
can be used. When ready to be inserted, the crowns are first
adjusted with cement, and then the bridge, which is left in posi-
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tion until the cement sets. By burnishing the collars they can
be made to elasp the crowns as firmly as desired. Fig. 417 shows

the denture in position.

Fra. 417.

Figs. 418 and 419 represent an upper removable plate bridge.
In its construction the cuspid roots were first eapped, tubed, and
pivoted, and the molars crowned with shoulders formed on the

Fra. 418.

buceal sides. The plate intended to eonnect the abutments was
then adjusted in position as has been deseribed. An impression
was next taken and a model and articulation made, The cuspids
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were then double-capped and collars formed on the molar erowns.
The double caps, pivots, collars, and plate were next soldered
together. The artificial teeth were attached with vuleanite, the
gum section being formed with pink. In order to avoid any
warping, which might readily occur in the construction of so
large a denture as this, the plate may at first be swaged up, as
in ordinary artificial dentures, to cover the whole of the hard
palate. A shallow groove can be made around the palatal sur-
faces of the teeth, and after the final soldering the plate can be
cut along the line of this groove, the portion covering the palate
being removed. The groove will insure a close fit for the palatal
edge of the plate.

Fia. 420,

In the case represented in Fig, 420 the natural teeth were
very short. The posterior approximal side of the molar was
decayed to such an extent that the pulp was nearly exposed, and
considerable irritation of the investing gum-tissue had been
caused by the clasp of a plate worn by the patient working
upward against it. The patient declined to have a plate made
which would extend across the palate. The lateral was hardly
strong enough to support a permanent bridge. The molar was
capped, and a removable appliance constructed with a band
which slipped over the cap and rested on a shoulder on the
mesial side to form the posterior abutment. The lateral was
notched and clasped for the anterior support. Figs. 421 and 422
are two views of the appliance in pozition.
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Fia. 422,
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Fig. 423 represents a case in which a central incisor jeTéplaced
on an extension of the plate, the cuspid being partly encircled
by a clasp with a shoulder resting on the palatal section of the
tooth. Fig. 424 shows the denture in position.

Fig. 425 represents a case in which a bridge-plate was inserted
without erowning either of the abutments. The clasp of a plate
which had been worn for some years had worked upward and
abraded the distal section of the cuspid to such an extent as
to expose a large portion of the root and superinduce decay.

Fro. 425.

Fia 428.

i —S =] =
BT e o ] e =L

The cavity was filled with gold, and the gingival border, by
treatment, brought nearly to its normal position on the tooth.
A plate bridge, such as is represented in Figs. 426 and 427, was
then constructed. Clasps, with flanges resting on little shoulders
formed at A, A, Fig. 425, support and retain it. A flange such
as was used in this case is best made subsequent to the con-
struction of the plate and clasps, by burnishing a piece of
platinum foil in the mouth to the form of the shoulder and the
side of the tooth upon which it is to rest, adjusting the clasp over
it, and cementing with "wax, then removing, investing, and
soldering. Wherever the platinum is placed the solder will flow
and fill all the space between it and the clasp. This gives the
clasp the exact form of the tooth,
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Fig. 428 shows the denture finished and in position. If the
teeth are dense in structure, an attachment of metal held in
proper position against the lower portion of a erown will be
worn a long while before it causes injury to the parts. Filling,
or crowning, if necessary, can subsequently be resorted to.

By a correct application of the methods just explained and
illustrated, a piece of removahle bridge-work of this tjle can

Ay W

1 for many

_ﬁm-&mf ltta,(.hment desu I!Jl_.f] W

g, can also be used

in mmbmatmn wrth,ﬂw errerymgfidt G
Fia. 429. /t&l’r”f -"-‘“'r’"f_.;;/
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Fira. 430,

Fig. 429 shows the cast of a lower jaw in which only the left
second molar, left cuspid, and right first bicuspid remained.
The molar and bicuspid were fitted with gold cap crowns, and

4
j
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spring socket attachments (Dr. Parr’s form) were soldered in
proper positions on the crowns, as illustrated. The completed
denture in position supported by the attachments is seen in Fig.
430. The under side is shown in Fig. 431.

Fia. 431.

Fig. 432 represents the articulated cast of a case in which a
similar form of attachment and a clasp were used. This is
illustrated in Fig. 433, which needs no description.

Fro. 432, : Fia. 433.

Fig. 434 shows the den-
turé in place. It was con-
structed of wvuleanite, and
made for and placed in the
mouth of a patient exhibited
at a clinic of the Odonto-
logical Society of Pennsyl-
vania, at Philadelphia, in Deecember, 1888.!

! Dental Cosmes, March, 1889, R
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DR. WATERS'S METHODS.!

Dr. T. 8. Waters, of Baltimore, explains the advantages of his
removable plate bridge-work as follows: “ In the system I pre-
sent the denture is retained securely and steadily in the mouth,
vet is readily removed and replaced at pleasure by the wearer.
The pressure and strain are distributed properly over all the
structures and tissues available for the purpose, and the roots
and crowns to which the denture is attached are so prepared
that there is no place for the lodgment and retention of food,
and when the denture is removed, both it and the mouth can be
thoroughly cleansed. Should the roots or other tissues be
attacked by disease, thus requiring treatment, or should repairs

Fra. 435,

to the mechanism become necessary, the removable bridge-work
offers facilities for those purposes not to be found in permanent
dentures.”

Dr. Waters thus deseribes the formation, combination, and
application of his devices to cases of removable plate bridge-
work :

** My devices are three in number, each of which may be used
alone, or two of them or all three may be combined and applied
in the same case, as the position, character, and relation of the
teeth and roots remaining in the mouth may seem to indicate.

“The first is a gold crown fitted to and sliding on a cap

! International Dental Journal, April, 1880, p. 197.
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attached permanently to the root or natural erown. This cap is
made high and has on one side a longitudinal groove. The gold
erown has soldered on the inside a spring eatch, which works in
the groove on the cap, and holds the crown firmly in its place.
The character of the device is seen in application to the case
represented in Fig. 435. Fig. 436 shows the denture in position.

Fra. 436.

Fig. 437 gives the lingual aspect. It will be readily seen that
under proper circumstances two or more roots or teeth may be
fitted with this device, the gold crowns being soldered to and
made a part of the denture, making the whole-a piece of bridge-
work capable of being removed, cleaned, and replaced at will.
The spring catch regunlates the firmness of retention.!

Fia. 437.

“ The next device iz the box cap and split post; the box cap
being fitted permanently to the root, and the split post being
soldered to the plate bearing the teeth. The box cap is the usual
cap, with a box or tube soldered to it and extending into the
root, the cap end of the tube being open. The split post is so
secured to the denture as to slide snugly into this tube, the firm-
ness of retention being regulated by pressing the split slightly
open when necessary. This device, like the first, may, under

! Dr. Waters has patented this invention and donated it to the profession.
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proper circumstances, be used by itself in any case, as shown in
application in Figs. 438, 439, and 440, in which the whole denture

is supported by box caps and split posts adjusted to the roots of
the six anterior teeth.

Fia. 430.

“The third device consists in soldering to the gide of the gold
crown covering the natural tooth a split pin or post, which is
inserted into the open tube attached to the denture,

¢ As before remarked, these devices may be used singly or in
combination in any one case. In one of the dentures illustrated
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the box eap and split post alone are used; in another, the cap,
gold erown, and spring catch are used ; in the case illustrated in
Figs. 441,442, and 443 the three are applied, in which the entire
denture is attached to and retained by two cuspids, a bicuspid,

and a molar. In all this, great care must of course be taken in
the preparation of the roots and natural erowns, to protect them
against the action of destructive agents.”

2 /& A/ A&-v‘*’fx"
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CHAPTER X

THE LOW BRIDGE.

Dr. J. E. Low, of Chicago, is the reputed inventor of bridge-
work formed with self-cleansing spaces and supported by means
of cemented collars or collar erowns.!

The following is Dr. Low’s method of using his step-plug
crown (see page 126) in conjunction with all-gold eap erowns in
bridge-work., Fig. 444 shows a case with the prepared molar
crowns and cuspid roots. The bridge constructed according to
this method is seen in Fig. 445, and adjusted in position in Fig,
446. Figs. 447, 448, and 449 illustrate a case of four incisors
supported by two step-plug crowns on the cuspids.

Dr. Low gives the following instructions relating to the con-
struction of shell erowns or anchorages on cuspids, to support a
bridge of the four incisors in a case such as is shown in Fig. 450:
T first measure the tooth with strips of tin, and make the gold

'The construction of bridge-work supporied by collars or any form of collar
erowns cemented on {eeth or roots, according to a recent judicial decision, is not
at present free to public use. The two claims which reserve the use of these
methods to the inventor as specified in the letters patent granted, are as follows:

“ What I now claim as new is: 1. The herein-described method of inserting
and supporting artificial teeth, which consicts in attaching said artificial teeth to
continuous bands fitted and cemented to the adjoining permanent teeth, whereby
said artificial teeth are supported by said permanent teeth without dependence
upon the gum beneath. '

“2, An artificial tooth cut away at the back, so as not to present any eontact
with the gum except along its front lower edge, and supported by rigid attach-
ment to one or more adjoining permanent teeth, substantially as and for the
purpose gt forth."

A denture between two or more teeth or roots, supported by such means s bars
extending from it anchored into teeth or eaps or crowns which do not encirele the
teeth or roots, with the srtificial teeth resting on or pressing into the gums and
not formed with what are termed and described as self-cleansing spaces, and
removable bridge-work, are not, in the opinion of experts, included in the mean-
ing or specifications of this patent.—G. E.
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bands and cut out the outside lower portion of the band before
beginning to fit. In fitting, as the band is being driven down, cut
away any of the band that touches the gum before all touches;
never drive the band under the gum, as inflammation will prob-

Fia. 444.

ably follow. I mention this, as I have seen many attempts to get
rid of the bands by driving up under the gums and cutting them
out on the front, until they are too narrow for strength. The
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bands should be heavy and strong, and the patient should under-
stand that if he expects to get rid of the annoyance of the plate
he must sacrifice his dislike to showing gold. After driving the
bands up eloze to the margin of the gums, as the cuspid teeth
are very tapering, the bands will have to be taken in at the

Fig. 447.

bottom. To do this I slit the band about a third of its length

up, then place it on the tooth again, lap it over to bring it to a

close fit, and then take it oft’ and solder. Continue taking it in

wherever it does not perfectly fit the tooth, and after a good fit
Fic. 448, Fia. 449.

is obtained proceed with the construction of the bridge by taking
an impression and articulation.

“In adjusting the bridge when finished, first try it on to see
that it fits and that the artienlation is all right. Fig. 451 shows
the case ready for adjustment. Next dry the teeth upon which the

e
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bands are going, and then mix your cement. This should be
mixed to about the consistence of thick cream. It must be
neither too thick nor too thin, or the adhesion will not be strong
enough to hold. Cover your teeth with cement, and then the

Fia. 450.

inside of the bands. Place these on the teeth and carefully
mallet up into position. For this purpose I use a steel instru-
ment with a crease or groove in the end. The teeth must be
kept dry after the case is in position until the cement is well set.

Fia. 451. Fia. 452.

After this is done bevel the edges of the bands and burnish close

to the teeth, and if properly done they will resemble gold fill-

ings. In Fig. 452 we have the case completed. I always

impress upon my patients the necessity of having the case reset
16






CHAPTER XI

DR. KENAPP'S METHODS.

Dx. J. Rorro Knarp, of New Orleans, has introduced some
novel methods in erown- and bridge-work, for effecting artistic
results and continuity of structure,

In erown-work, Dr. Knapp invests for soldering so that the
parts to be united and filled form a miniature mold. Into this
mold, at a high heat, with a pointed flame from his blow-pipe,
he flows solder, which fills the interstices, joins the parts, and
assumes the form of the mold. The following is a brief descrip-
tion of his methods:

Fia. 458. Fia. 459. Fia. 460.

In constructing a gold collar erown with porecelain front, for
an incisor or cuspid, 22-carat The S. S. White Mfg. Co.’s collar
gold, No. 28 standard gange, is used for the collar, which is formed
by adapting the gold to the root by the aid of pliers. The cap to
the band is then made of pure gold, No. 34 gauge,-and a gold
pin soldered in position for the root-canal. A plate tooth is then
ground in proper position, backed with pure gold, and fastened
to the cap with wax. On being removed from the mouth after
proper adjustment, the side and incisive portions of the wax,
including the edges of the backing and contiguous portions of
the cap, are completely enveloped with pieces of pure gold No.
34 gauge (Figs. 458 and 459). The crown is then invested so
that when the wax is removed the backing on the tooth with the

227
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zold on the sides shall form a small mold or pocket (Figs. 460
and 461). When the investment is heated, the flame of his
blow-pipe is played over its surface until the mass is aglow,
when the point of the flame is thrown into the mold by rapid
thrusts until the solder melts like wax and fills every part of the
mold with liquid gold. This gives an excess of gold which
affords ample facilities for contouring in the process of finishing
(Figs. 462 and 463).

Fia. 461. Fic. 482, Fig. 463.

In constructing a bicuspid crown with porcelain face, the
natural tooth is ground down to the gingival edge and capped
similar to a cuspid. A bicuspid porcelain front is then ground
and fitted in position (Fig. 464), and the remaining portion of
the crown is shaped in wax to the form required. A die of the
grinding-surface is then made in metal, a cap stamped in pure

Fi1g. 465. Fia. 466. Fia. 467. Fra. 468, Fic. 469.

gold, No. 34 U. 8. standard gauge (Fig. 465), and the cusps
filled with 20-carat gold solder. This cap is next trimmed (Fig.
466) so as to fit when placed in proper position against the end
of the porcelain cusp, for which purpose sufficient wax must be
removed. The approximal surfaces are enveloped and the

palatal portion of the collar protected with pieces of pure gold,
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a carbo-oxyhydrogen flame.! By means of a yoke and set-
serew, the valve of the cylinder is connected with the tubes and
valves of the blow-pipe, so that the proportions of the mixture

Fia. 472,
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! The ordinary compound oxyhydrogen blow-pipe flame is produced by
2 volumes of hydrogen ; | volume of oxygen.
Carburetted hydrogen consists of
2 volumes of hydrogen ; 1 volume of carbon.
And nitrous oxide of
2 volumes of hydrogen ; 1 volume of oxygen.
Consequently Knapp's blow-pipe flame is produced by a mechanical mixture of
2 volumes of hydrogen ; 1 volume of oxygen ; 1 volume of carbon.
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tenth of an inch in width, the collar is again driven on, and will
appear as seen in Fig, 473. A stump corundum-wheel is then
used to grind a shoulder on the lingual surface of the tooth,
grinding also the edges of the collar flush with the shoulder.
The collar is again removed, and a piece of thin platinum plate,
about Ne. 32, stfficient to cover the lingual surface of the tooth,
is caught on the lingual edge of the collar by the least bit of
solder, and all put in place on the cuspid (Fig. 475). The
platinum should now be burnished on to the shoulder, and over
the tooth and collar to the extent shown by the lines in Fig. 475,

Fig. 474,

After trimming to those lines, and careful replacement and
burnishing on the tooth, the collar and half-cap are removed,
filled with wet plaster and marble-dust, and the platinum soldered
to the gold. It is then placed on the tooth, burnished into all the
inequalities of the tooth, very carefully removed, invested, and
ﬁ]‘iﬂllgh golder flowed over the Fia. 475. Fio. 476. Fic. 477,
platinum to cover and give it
strength. Fig. 476 shows it
complete on the cuspid.

“I have feared that a detailed
staternent would imply a long
and tedious process, but I have
often made such collars in less than an hour, and in any case
time must be made subservient to exactness of fitand adaptation
to the end in view.

“In the preparation for fitting a collar on the first molar (Fig.
473), I should have wedged or otherwise separated it from the
gecond molar, so that a piece of sheet brass might be put in
place, as shown by Fig. 477, and an impression taken in plaster,
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which if allowed to get hard would bring away the metal. If
not, it could be replaced in the plaster. Melted fusible metal,
when near the cooling-point, is then poured into the impression,
and when cold will allow the safe removal of both the plaster
and the metal strip. On this metal model a collar can be formed
that will accurately fit the molar, as seen in Fig. 473. If the
molar has no antagonist, a cap may at once be struck up on the
model ; but if there be an antagonist the cusps of the natural
molar should be removed by grinding at points where the
occluding tooth will admit of sufficient thickness of the gold
cap. An exact copy of the ground cusps can then be made in
less than five minutes, by the use of moldine with its acces-
sories, and the process is as follows: Make the tooth perfectly
dry. Put the collar on it. Nearly fill the cup with moldine,
and coat it with soapstone powder. Press the compound on the
tooth and collar firmly to about one-fourth the depth of the
tooth. Carefully remove the cup; trim off any overhanging
material, and place the rubber ring over the cup to about one-
half the depth of the ring. Melt the fusible metal and pour it
as cool as it will run from the iron ladle. As soon as the metal
18 hard, remove it with the ring, taking care not to impair the
impression, which can be used again if the die is found imperfect
or gets injured in use. Place the die and ring in cold water, to
remain until quite cooled. While the die is wet and held over a
basin of water, pour into the ring fusible metal which has been
stirred until it begins to granulate, and quickly immerse all in
the water. The die and counter-die should separate readily by
tapping them with a hammer, but if they stick others can be
quickly made from the same impression by the same method,
using more care. With this die and its counter-die, a piece of
No. 29 or 30 gold plate is swaged to fit perfectly the cusps and
collar, which, when removed, can be held to its place on the cap
by the =oldering-clamp, using spring pressure enough merely to
hold them together for careful soldering with the pointed flame
s0 as not to unsolder the collar. The seamless collars are excel-
lent when care is used in selecting the proper size, as directed
on the diagram (sce page 246).

“ The caps being in place on the cuspid and molar, an impres-
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sion is taken with plaster; the caps accurately set in the impres-
sion, and hard wax melted with a hot spatula around the edges
of the caps. The impression is then thoroughly coated with
sandarac varnish, after which it is dipped for a moment in water,
and filled with a wet mixture of one part marble-dust with two
parts of plaster; using great care to perfectly fill the caps and
molds of the teeth. Wait until this mixture has become quite
hard ; remove the cup, and with a suitable knife chip off the
plaster without marring the cast; secure a good articulating

Fia. 478.

impression and transfer it to the cast to obtain an exact repro-
duction of the relative occlusions of all the teeth involved.
With such an articulation in hand, and with the means already
described for swaging gold or platinumn plate to fit the cusps and
articulating surfaces of either the natural or artificial teeth, it
should be within the capacity of any competent dentist to com-
plete a suitable bridge ; although there are practical points that
can only be imparted by clinical instruction and actual demon-
stration in the mouth. Such a bridge iz shown in position by
Fig. 478.”



CHAPTER XIIL
PARTIAL CAP AND PIN-BRIDGE METHODS.

Dr. W. F. Lrrce’s processes in this style of work have for
special cases many decided advantages, and are thus deseribed
by him:!

“ Fig. 479 represents a typical case, in which a lateral incisor
(erown and root) has been lost, the cuspid and front incisor, fully
vitalized, and without approximal carious ecavities, remaining in
position.

“To Malke a Pin and Plate Bridge—1. Take in plaster an
accurate impression of the cuspid and incisor and the interspace.
From this obtain a plaster model of the parts.

Fig. 479,

“ 2. Make from pure gold, rolled to the thinness of No. 26,
standard gauge, base-plates, to be carefully adjusted to the palato-
approximal surfaces of the cuspid and incisor. These can be
made by swaging on dies and counter-dies obtained from the
model, but more conveniently by bending the gold into shape
upon the plaster model and pressing and burnishing it into
perfect adaptation upon the natural teeth.

3. Belect a plain plate porcelain tooth of suitable length,
shape, and shade, and wide enough to fit easily into the inter-
gpace. Let the neck of the tooth rest lightly upon the gum.

! Dental Cosmos, vol. xxviii, No. 3.
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“4. With pure gold or platinum make a backing for the por-
eelain tooth.

“5. Place the tooth thus prepared and the base-plates already
made upon the cast and accurately adjust the approximal edges
of the base-plates to the backing of the porcelain tooth in sifu
upon the cast.

“ 6. When this adjustment is made, cement together the base-
plates and backing with a brittle, resinous cement (resin, two
parts; wax, one part; or sealing-wax will answer), and before
the cement has fully hardened remove from the cast to position
in the mouth, perfecting the final adjustment there. By this
method much greater accuracy of adaptation is obtained, as the
lines of length, width, and contour are too fine to be repro-
duced with absolute fidelity in a plaster model. In this part of
the process too much care cannot be taken to have each piece of
the appliance fitted with absolute accuracy to the surface for
which it is designed. When this has been accomplished, throw
upon the yet more or less plastic cement a stream of ice-cold
water from an office syringe; this renders the cement perfectly
brittle and incapable of bending. This done, immediately
remove from the mouth and invest in a mixture of equal parts
of marble-dust and plaster of Paris.

“7. After the investment has firmly set, solder the base-
plates to the backing, and the backing to the platinum pins of
the porcelain tooth, using as a solder 20-carat gold. Thus
Joined, the appliance will present the appearance shown in Fig.
483,—A representing the base-plate for the cuspid; B, the base-
plate for the incisor; C, the porcelain tooth with its platinum
backing ; D, the points of union between the base-plates and
backing. At these points the greatest strength is required, and
it is important that here a large amount of the solder should be
placed. The porcelain tooth being usually thinner than the
natural teeth, there is nearly always an angle or depression at
the points indicated, in which the thickness of the gold can be
considerably increased without interfering with occlusion.

“8. For the purpose of attaching the denture as thus far con-
structed, drill a small eylindrical opening through the palatal
surface of the enamel of the’ cuspid and incisor respectively.
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These openings should usually be placed about as indicated in
Fig. 482, at C, D./ Sometimes, owing to a close occlusion or to
the contour of the tooth, it is desirable that they should be located
a trifle nearer the neck of the tooth., Each opening should be
well undercut, but must not encroach upon the dentine far
enough to endanger the pulp. In size the openings need not
be larger than will admit a platinum pin-head, in diameter cor-
responding to No. 13, standard gauge, with a shank of No. 18,
standard gauge. Into each of these openings must be fitted a
platinum pin of the size indicated. The head of each pin must
be made thin and perfectly flat both upon its upper and under
surfaces.| 1.

9, In each of the base-plates make an opening corresponding
in position to those in the natural teeth. Pass through these
openings and cement in them the free ends of the platinum pins.

Fra. 480. Fig. 481.

While the cement is yet plastie, place the denture in position in
the month, carefully pressing the pin-heads into the openings
made for them, and burnishing the base-plates into perfect
contact with the palatal surfaces of the teeth; chill the cement,
remove and invest as before, and with 20-carat gold solder the
pins to the base-plates, flowing upon them and the backing as
much of the solder as may be necessary to give them the desired
thickness and rigidity ; the amount admissible largely depend-
ing upon the nature of the occlusion; a central thickness of
about No. 21, standard gauge, being all that is really requisite
for strength, while the edges can be made much thinner.

“ Fig. 480 represents the appliance without the pin. A is the
poreelain tooth and backing; E, the base-plates; C and F, the
openings for the pins,

“ Fig. 481 represents the appliance completed with the
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““ Fig. 482 represents the natural teeth and interspace B, with
openings for retaining-pins, C, D.

“ Fig. 483, already described, represents the appearance pre-
sented when the bridge is cemented in position.

“ To Attach the Bridge.—To attach the bridge the best attaina-
ble oxyphosphate cement should be used. It is desirable that it
should set slowly. Thoroughly dry the teeth and denture; mix

Fia. 482,

the cement to as thick a consistence as is compatible with per-
fect plasticity. A thick, viseid, semi-fluid mass is what is
required. With suitable instruments, swiftly but carefully place
the ecement around the head and shank of each platinum pin,
and also in the openings in the natural teeth., This care is
necessary in order to exclude all air-bubbles and thoroughly
engage the pin-heads in the cement. They furnish ample

retaining surface, but none to spare. In packing the cement
around the pins the under surface of the base-plates should at
the same time be covered.

“The above details being perfected, the denture is at once
carried to position, and with broad-pointed, serrated instruments
pressed firmly into place, the excess of cement, if of the proper
consistence, freely oozing at all margins.”
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“ Application to Pulpless Teeth.—In the above description the
vitality of the pulps of the cuspid and incisor has been assumed ;
but, as can readily be understood, the pin and plate bridge ecan
be even more easily and securely placed when one or both
pulps are devitalized, for the reason that, the pulp-chamber being
empty, the pin-holes in that tooth ean be made as much larger
and deeper as may be deemed desirable, the size of the pin being,
of course, correspondingly increased. In a devitalized tooth,
too, the base-plates can be sunk into the palatal surface when
they interfere with occlusions, as sometimes happens when the
antagonism of the lower teeth is very close and the overlap is
considerable,

¢ Ordinarily, however, such interference is inconsiderable, and
the difficulty can always be overcome either in devitalized teeth
by the expedient just suggested, or by carrying the base-plates
as far away from the cutting-edge as practicable, at the same
time making them at the point of contact as thin as is consistent
with strength; finally, if necessary, removing a slight portion
of the cutting-edge of the occluding lower tooth.

“ As a rule the writer has confined the use of this form of
bridge to cases in which only a single incisor is missing, but he
has successfully attached a front and lateral incisor to a cuspid
and the remaining front incisor. Where an unusual strain
is to be expected the retaining-pins and pin-holes should when
practicable be made correspondingly large, or two smaller pins
may be anchored in one tooth, which latter plan gives very great
resisting power.

“ Pin and Plate Attachments to Bicuspids.—Although chiefly
applicable to the incisors, the -pin and plate attachment may be
guccessfully combined .with crown or bar bridges for molars
and bicuspids.

“ Fig. 484 represents a practical case in which the upper third
molar and the first bicuspid (both without antagonizing teeth)
were utilized for the attachment of a bridge made of gold
crowns with poreelain facings, to supply the loss of the interven-
ing teeth.

“ Fig. 485 represents the case as prepared for the bridge. A,
the inner eusp of the bicuspid ent down to allow the placing of
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“In the above case it will be observed that there is a con-
siderable space between the bicuspid and cuspid. This made it
readily practicable to give so considerable a thickness to the
mesial wall of the partial cap as to hold it securely against the
side of the tooth. Had the space been less, contact with the
cuspid would have afforded the desired security.

Fia. 487.

“ Fig. 487 represents another case in which a bridge was at-
tached by a bar, partial cap, and retaining-pin. A is an upper
second bicuspid (without antagonist); B, its inner cusp, cut
down; C, opening for retaining-pin; D, second molar, with
slot for bar; I, cuspid; F represents the partial facing; G, the
retaining-pin ; 1I, a molar crown of gold, with poreelain front;
I, a platinum bar attached to the crown (H) and made to fit into

Fin. 488,

a slot (at D); J, a plain plate cuspid, heavily backed and strongly
soldered to the partial cap, but left without attachment to or
contact with the cuspid.

“ Fig. 488 shows the bridge anchored in position.

“This case, after two years of wear, is still in perfect condi-
tion and doing good service. As it was possible to keep the
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MANDRETLS

FOR SHAPING SEAMLESS TOOTH-ROOT COLLARS.
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CHAPTER XIYV.
THE MANDREL SYSTEM.

Ix all styles of collar crowns the shaping and adapting of the
eollar is usually found by many dentists to be the most difficult
part in their construction. To facilitate its performance the
“ Mandrel Systern ™ was introduced by The 8. 8. White Dental
Manufacturing Co. The following is a revised deseription taken
from an artiele on the subject:!

“ An examination of a large number of human teeth shows
that, no matter how great differences may exist in the apparent
shapes of the erowns of individual teeth of a given class, there
is a remarkable nuniformity in the configuration of their necks.
That is, the necks of upper cuspids, for instance, were found to
have a fixed type, from which the variations were very slight as
to shape, though there appeared to be no exact standard of size.
So of the other classes, with the single exeeption of the superior
molars, in which two distinet forms were found, the first being
those in which the bucecal roots were wider than the palatal;
the second, those in which the reverse condition was found, the
single palatal root being wider at its junction with the crown
than the two bueccal roots. The occurrence of roots of the
second class being rather exeeptional, the first class was accepted
as the type.

“The configuration of the necks of all the teeth having been
determined, a set of mandrels for shaping collars to fit them was
devised. The set (Fig. 489) consists of seven mandrels, six of
which are double end. Their shapes are modeled upon the
weneral typal forms of the neeks of the teeth which they repre-
sent, and they are made tapering to provide for all required
variations in size. The illustrations are about two-thirds actual

L Dental Cosmos, vol. xxviii, No. 8.
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size, the longest instruments being nine inches in length. The
cross-sections show the shapes and proportionate sizes at the
greatest and least diameters.  The long taper permits the most
minutely accurate adjustment of the eollars.

“ No. 1 is a double-end mandrel, for superior molars, right and
left; No. 2 is a single mandrel, for superior bicuspids, right and
left; No. 3 iz double-end, for superior cuspids, right and left;
No. 4, double-end, for superior centrals, right and left; No. 5,
double-end, for inferior molars, right and left; No. 6, double-end,
for the inferior centrals, laterals, cuspids, and first bicuspids,
right and left; No. 7, double end, one end for the superior
lateral incisors, the other for those bicuspids in which a bifur-
cation of the roots, or a tendency in that direction, extends
across the neck to the erown in the form of a depression on one
or both approximal surfaces. The foregoing scheme compre-
hends all the teeth of the permanent set except the second
inferior bicuspids. The necks of these approximate those of
the superior central incisors so closely in shape that it was deemed
inexpedient to make a separate mandrel, as the No. 4 mandrel
will serve for both. :

“The collars or bands are made seamless, of No. 30 (Ameri-
can gauge) gold plate, 22 carats fine. Fifteen sizes, each of
three widths ({5, %, and % inch) are made (Fig. 490), which it
12 believed will cover all requirements. These collars, although
devised as a part of the system, ean be used in all methods of
crown- and bridge-work which require bands, and possess many
advantages over any others, They are really labor-saving
devices, as their use saves the time and trouble of making, and
there 18 no danger of their coming unsoldered when the pins or
the backing of the erown are being soldered ; and there are no
hard spots to give trouble in burnishing, as, for instance, close to
the root, after the collar has been shaped and placed in position,
the whole surface being uniformly soft.

“The seamless collurs are also especially adapted to removable
or detachable bridge-work. They are so constructed that Nos,
1,16, and 31 exactly fit into or telescope with Nos. 2,17, and 32,
and so on through the entire set, cach collar fits into the series
next higher; so that a root may be banded with one size and
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918 ARTIFICIAL CROWN- AND BRIDGE-WORK.

the size next larger used to form the tube for the telescoping

crown. When desirable, the ¢ seamless’ collar can be strength-

ened, after it has been adapted to the conformation of the erown

g0 as to slide freely over it, by investing and flowing solder over

the outer surface; or, still better, by adapting the next larger

size of collar to exactly fit around the first, and then investing
Fic. 491,
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the two and soldering them together. The advantages of these
collars for this kind of work, and also for the construction of
cap erowns, are obvious.

“ The other appliances specially devised for this system are, a
reducing-plate or contractor, a pair of collar pliers, and a
hammer,

“The contractor (Fig. 491) contains holes which are comple-
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With this appliance the slightest changes required

in the contour of the collars are easily made. About a half<inch

Fia. 493,

from the extremity of the concave beak a small
bar of flat steel is attached to it by means of a
screw. The free end of the bar has a minute
projection upon one face, the other being rein-
forced to fit into the concavily of the beak. In
the center of the face of the convex beak is a
depression, into which the projection on the
stecl bar strikes, making a very eflicient punch
for forming guards or stops to prevent the col-
Jars from being forced too far under the gum.
The depression in the convex beak being
slightly larger than the projection or punch,
the metal is not cut through, but merely raised
on the side opposite to the punch. The punch
attachment being pivoted can be swung to one
side when not in use.

“Fig.4931sa mallet or hammer, with steel face
and horn peen. The handle is nine inches long.

“One of the appliances required lis a lead
anvil, which being only a piece of soft lead say
two by three inches and an inch thick is not
illustrated. The female die of an ordinary case
will answer very well.

“To illustrate the uses of these appliances,
take a case in which the two inferior bicuspids
of the left side are missing, and the erowns
of the cuspid and first molar so badly decayed
that the probabilities are that they will soon
fall vietims to the forceps. The old-time way
would have been to extract the molar and ens-
pid, and make a partial plate. Examination,
however, shows that the roots of these two teeth
are in good condition, affording an excellent
opportunity for the construction of a piece of
bridge-work.

“ With a corunndum-point or rotary file, cut oft' the remaining



THE MANDREL SYSTEM. 951

portions of the erowns level with the gum margins. Prepare
the roots in any-of the well-known ways, thoroughly cleansing
the apical portions and filling them with whatever material is
desired, being careful only that the work is well done. For the
better retention of the filling-material to be placed in the pulp-
chamber, retaining-grooves can be made or retaining-posts in-
serted. Take a piece of binding-wire (No. 26, American gange),
two and one-half inches long, pass it around the neck of the molar
stump, eross the free ends, and, holding the wire in place with one
finger, twist the ends with a pair of flat-nose pliers until the wire
clasps the neck closely at every point (Fig. 494). Where there
are any irregularities in the contour of the tooth, it is necessary
to press the wire into them with an approximal burnisher. It is
obvious that the ring thus formed will show the exact size and
shape of the neck of the tooth. Remove the ring carefully, lay

Fia. 491. Fia. 495,

it on the lead anvil, put over it a piece of flat metal, and with a
smart blow from a hammer drive the wire into the lead (Fig.
495). Upon removing the wire an exact impression of the ring
will be left in the lead anvil. (This part of the work, as indeed
all others, should be done carefully as described. The wire ring
may be driven into the lead by a direct blow of the hammer
face, but the blow might not strike equally, and the interposition
of the flat metal held level insures an even impression. A piece
of an old file is best, as the file-cuts keep the wire from slipping.)

¢ Next, cut the wire ring at the lap, straighten out the wire,
and select a suitable collar by comparing the length of the wire
with the straight lines in the diagram (Fig. 490) which show the
inside diameters of the various sizes. Should none of these
correspond exactly, take preferably the next size smaller. It will
be remembered that the collars are No. 30 in thickness, while
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the wire with which the conformation is secured is No, 26. This
difference permits the collar when contoured to shape to enter
the lead impression readily, a decided advantage in fitting.
Having selected the collar, fit it to mandrel No. 5, with the peen
of the hammer, holding it upon the lead anvil, and using a
slight pushing force to help in
stretching and forming it (Fig.
496). Having driven the collar to
form, remove it from the mandrel
and try in the lead impression.
If it does not fit exactly, return
it to the mandrel and streteh it a
little, when it will usually fit per-
feetly, as the mandrels have been
designed carefully to the average
shapes which obtain in the great
majority of tooth-necks. In the
exceptional cases where the collar
does not fit it can be readily con-
toured to the exaect shape with a
pair of flat-nose pliers. Of course, if it fits the impression in
the lead, it will fit the neck of the tooth, always provided the
measurement and the impression have been carefully made.
“If the collar or band has been accidentally stretched too
much, or if for any reason when brought to shape it is too
large, its root end can easily be reduced to the proper size by

Fic. 497. Fra. 49%
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the use of the contractor. Place the edge of the collar which
is to fit the root in the proper hole; hold it level with a piece of
file as in taking the lead impression of the ring, and tapping
lightly on the file drive the collar into the plate (Fig. 497) until
the proper reduction iz made. The collar is next ‘festooned’
to correspond to the shape of the maxillary ridge. Lay it, gum
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edge up, on the lead anvil, and with the piece of flat file and
the hammer drive it into the lead. A few cuts with a fine half
round file across the approximal diameter will conform the
edges to the surface of the ridge (Fig. 498). Then place the -
collar in position, and, having ascertained just how far it should
go down on the root, remove it, and with the small spring punch
in the collar pliers form projections on the inside of the band at
the proper points to serve as stops, which, resting on the top of
the root, will prevent the collar from being forced further down
upon it than is desirable (Fig. 499).

“A collar for the cuspid is then fitted in the same manner,
using mandrel No. 6 for shaping, after which the case is ready
for the building of the bridge.

Fra. 499. . Fia. 500.
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¢ Cement with oxyphosphate both collars in position. Then
take an impression of the parts, including the interiors of the
excavated pulp-chambers, from which make a cast in the usnal
way. Dend a short piece of half-round gold or platinum wire
into the form of a horse-shoe, the two extremities of which
shall fit iuto the roots of the molar. Then take a longer piece
of the same wire, somewhat more than enough to extend from
the toe of the horse-shoe when in position to the cuspid root;
bend one end of it at a right angle, or nearly so, to fit the root
of the cuspid, and (cutting off any excess of length) solder the
other end to the toe of the horse-shoe. The bar extending
between the two roots is the truss of the bridge. Next, place
the appliance on the ecast (Fig. 500), holding it in position with
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molar. The erown of the right cuspid is nearly gone, but the
root is sound and capable of supporting one end of the bridge.
The other end will be attached to the second molar, which is
a sound tooth. Prepare and band the cuspid root as before;
dress off’ the second molar erown until it is slightly smaller than
the neck, and shorter at the occluding surface, so as to permit
a cap to be telescoped over it, and take the measure of the
erown with the binding-wire. Select a suitable seamless collar
of sufficient width to extend from the neck to a little beyond the
grinding-surface, and drive it up on the proper mandrel to get
the general shape, but not the full size required to fit the tooth,
leaving it so that the edge having the larger cireumference will
just pass over the end of the crown; place the collar on the
tooth, and with a block of wood and the mallet tap it to place

Fra. 508,

just beyond the free margin of the gum. This method will
make a close fit, as the collar will readily stretch all that is
necessary. With a sharp-pointed instrument mark the length
of the crown and line of the gum margin, remove the collar,
and cut it to the proper form as indicated. Then in a piece of
wold plate of the thickness used for caps form four little depres-
siong of the general character of an impression of the molar
cusps.  An easy way to do this is to lay the plate on the lead
anvil; then with the ball on the end of an ordinary socket-
handle and the hammer the depressions are made in a moment,
Clamp the collar on the plate, borax it, charge with solder, and
heat till the solder flows, Cut oft the surplus plate, and a per-
feet cap for the molar is made.  Place it on the tooth and take
an impression, and thereafter procee 1 as before directed to make
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the truss of the bridge and mount the teeth, except that in this
case the posterior end of the truss is to be soldered to the molar
cap. For the final attachment place a little oxyphosphate in the
cap to secure it firmly (Fig. 503), first cutting a slot in the ecrown
end of the cap for the escape of the excess of material. Pressure
upon the filling-material hastens its hardening.”

DETACHAELE ERIDGE-WORK.

“ A method of constructing a detachable bridge applicable
to cases where one or both of the supports or piers are sound
teeth is as follows: In the case adduced for illustration the
right inferior cuspid crown was decayed, and both of the bicus-
pids and the first molar were absent. The supports for the
bridge were the sound second molar and the euspid root. After
the cuspid root was prepared and banded, the crown of the

Fia. o04.

molar was reduced very slightly,—not sufficient to destroy the
_enamel, but just enough to permit a collar properly fitted to pass
over it. A collar somewhat wider than the length of the erown
from grinding-surface to neck was fitted and cut to the proper
width. Two lugs were then soldered upon the anterior and
posterior sides and bent to fit into the approximal fissures, which
were slightly cut out to admit them.. An impression was taken,
the collar coming away in the plaster, and a cast was made with
the collar in position. A coned tube was then made for the
root of the cuspid and a coned pin fitted into it. A truss of
half-round wire was made, to which the coned pin and the molar
collar were soldered (Fig. 504). A half-clasp to grasp the lateral
was next soldered to the end of the truss to be supported by the
17
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cuspid. The object of this clasp was to guard against the teeth
being thrown out of proper alignment by the force of mastica-
tion. Bonwill erowns were then vuleanized to the truss, after
their supporting pins had been fitted and soldered toit. (Counter-
sunk crowns can be used as well in the same way. Plain plate
teeth may also be used in this style of work, in which event they
are to be soldered to the truss.) The bridge was then ready to
be set, which was accomplished in the following manner: The
euspid root was nearly filled with oxyphosphate, and the coned
tube was placed upon the pin. The band was put on the molar,
and the coned pin with the tube upon it was forced into the
plastic in the cuspid. As soon as this became set, the tube was
held permanently, while the bridge itself could be removed
whenever desired (Fig. 505).

¢« This method of fixing the tube allows considerable range in
its adjustment. In soldering the coned pin to the truss, care
should be taken to set it at an angle exactly parallel to the axis
of the molar; otherwise there will be difficulty in removing the
bridee. ' ;

“ A second style of detachable bridge-work to be deseribed
involves the use of cusp crowns (Fig. 506) for supporting posts
or piers. Suppose a case where a bridge is required to extend
from the right inferior cuspid to the right inferior second molar,
with only the roots of the two teeth named as supports. Prepare
the roots and pulp-chambers. Set serew-posts into the dentine
for anchorage or as retaining-pins, and fit the collars, using sizes
wide enough to form the walls of the crowns. Fill the pulp-
chamber and cement on the collars, filling about two-thirds of the
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depth of the collars with a plastic filling-material, packing it well
around the retaining-posts. Select suitable cusp crowns for the
molar and cuspid, and place them in the ends of the bands to
ascertain the occlusion. If too long, shorten the cusps or reduce
the bands with engine corundums or rotary files, and when the
correct articulation is found form a small square shoulder in the
lingual edge of the cuspid and in the posterior grinding-surface
of the molar. Fill the remaining portion of the collars with
plastic mixed somewhat thinner than the first lot, and set the
cusp crowns in position. If there are antagonizing teeth the
mere closing of the patient’s jaws will force the crowns to place.
If there are no antagonizing teeth the crowns can be readily
tapped to place with the mallet, using a piece of wood as a
driver. Allow the filling-material to set firmly, trimming off
any excess which may exude around the collars,

Fia. 506,
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“ Bridge supports or piers constructed on this plan are strong
and durable, and likely to withstand any strain. Take an
impression, and proceed to fit seamless collars to telescope over
those already set upon the cuspid and second molar roots. It
will be remembered that these collars are so made that each size
telescopes into the next higher series. If the proper sizes are
selected for the outside or female bands, the work of fitting is
readily and quickly accomplished, forming tubes which slide
easily over the supporting piers,and at the same time fit closely.
It is only necessary to take care in shaping the tubes not to drive
them too far up on the mandrels and thus stretch them so as to
destroy the fit. To the outer end of each of the tubes solder a
small piece of gold plate, forming partial eaps so placed as to
rest when in position upon the shoulders previously cut in the
cusp crowns. Adjust a truss bar of half-round gold wire, to the
ends of which solder the tubes. The truss is now ready for the
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teeth, which may be of any of the forms used for this purpose,
and they may be attached to the bar in any way desired. One
of the strongest attachments is vuleanite. Fig. 507 shows the
construction and the finished case. .

" F1a. 507.

“ An easy modification of the plan just described is readily
adapted to cases where only a small space is to be filled and one
end of the bridge is to be supported by a sound tooth. Thus,
suppose it is desired to bridge a space formerly occupied by the
two inferior left bicuspids, the erown of the first molar being a
mere shell. The operation would be essentially the same as in

the previous case, except that the sound cuspid would be utilized
for one of the piers as follows: Fit a seamless collar, ent out a
portion of it so that it will embrace only about two-thirds of the
euspid erown, and solder a partial cap or cover to it, as illustrated
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as the case may be. The bar can be anchored in a filling in the
natural crown or attached to the artificial one. Nos. 1 and 3
are teeth on a porcelain bridge; No. 2 the natural tooth or arti-
ficial erown on which the bridge is saddled.

Fia. 519,

Figs. 518, 519, and 520 represent a bridge of eleven teeth
recently inserted by Dr. Brown on two cuspid roots, a pulpless
molar on the left side which was capped with a gold erown,

through the side of whizh the bar was passed and anchored in
the root, and a molar on the right side into which the other end
of the bar was anchored in a gold filling.
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Fig. 521 represents a bicuspid bar-bridge anchored in the molar
and first bicuspid. The side cut shows the construction, This
operation was performed by Dr. Brown for Dr. Wm. Crenshaw, of
Atlanta, Georgia, at the anniversary clinic of the First District
Dental Society of the State of New York, in January, 1887,

Fig. 522 represents an extension bridge in which the abut-
ment consists of a ecrown and bar combined.

Fra. 522. Fie. 523,

Fig. 528 repre-ents an extension bar-bridge. The filling in
the second bicuspid, which extended from the mesial to the
distal side, had been inserted some time previously. Enough of
the gold was removed from the mesial section of the filling to

Fia. 524.

admit the bar, which was then securely anchored and the filling
restored to its original form. The operation was performed by
Dr. Brown for Dr. F. P. Hamlet, and to present date has been
worn years, The antagonizing teeth in the act of ocelusion
favor the artificial tooth forming the bridge.
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PORCELAIN BRIDGE-WORK.
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~~—Fig, 528 tepresents a case reeently restored by Dr. Brown’s
method by Dr. M. L. Rhein, of New York. To remedy the
abnormal character of the occlusion, the lower anterior teeth
and the right upper cuspid were trimmed to the dotted line seen

Fia. 528,

in the figure. To replace the missing teeth porcelain bridge-
work was then constructed. The lateral and central roots, and
the right cuspid and the molar, constituted the abutments. On the
central and lateral roots were mounted caps with collars. A
platinum erown was then made for the cuspid (Fig. 529), and to
this erown was attached the bar, which was extended to its
anchorages in the molar crown and the lateral and central roots,

Fic. 529. F1a. 530.

the caps on the ends of which the posts pierced. Uwing to the
large quantity of porcelain body to be used in forming the artificial
gum, a strip of platinum plate was extended above the bar to
stiffen its projecting ends and prevent warpage in baking. The
artificial teeth were then articulated to meet the incisive edges of
the inferior natural teeth, and thus in a measure overcome the
deformity caused by the abnormal occlusion. In doing this the
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labial aspect of the cuspid was covered by the artificial teeth. Por-

celain gum was then formed above the teeth in sufficient quantity

to restore the eontour of the parts. It was brought to a feather
Fia. 531.

edge and pressed hard against all the tissues to insure a hygienic

condition. Fig. 530 shows the finished bridge. In Fig. 531

the bridge is seen in position. The artistic result and improved
Fia. 532,

appearance effected are at once apparent. The mechanical con-
struction of the piece was intrusted to Dr. C. L. Andrews.
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The patient, a gentleman, had had a plate inserted, to the pres-
ence of which he had vainly endeavored to accustom his mouth.
The abrasion of the incisors and cuspids was of the rapidly pro-
gressive character. These teeth were contoured with gold foil to

the form shown in Fig. 535, and a wire post was inserted in the
right lateral, which was pulpless. At the occludingsection of each
filling, the layer of gold, after being packed with the plugger,
was additionally condensed and hardened with a Herbst agate-

Fia. 636,

point burnisher to enable it to better resist the aggressive force

of the lower teeth. The third molars were capped and length-

ened with gold crowns, the lines of their sides being made

parallel, to admit of a proper adjustment of the supporting collars
18
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for a removable plate bridge, by adding gold on their external
surfaces, The plate bridge was employed because of the space
between the abutments, which suggested the idea of utilizing
the alveolus to assist in supporting it. A narrow shoulder was
formed on each crown to support the collars. The attachments
to the cuspids rested by means of a little shoulder on the occlud-
ing portions of the fillings inserted. Fig. 535 shows the com-
pleted denture, and Fig. 536 an anterior view of the same. G)

Fia. ba7.

In the case illustrated in Fig. 537, the patient, a lady, had
previously worn a plate, the clasp of which had entirely abraded
the sides and cervix of the right cuspid of enamel, and caused
recession of the margin of the investing gum. The decay which
followed the abrasion extended in a circle around the tooth., As
the patient objected to crowns of any kind being applied to
either of the cuspids, the decay was removed and the edges of
the cavity given a retaining form. A gold filling was then intro-
duced in three sections, two of which embraced the approximal
and palatal sides, while the third surrounded the labial wall,
joining the other two sections at that point, the three thus com-
pletely encircling the tooth with gold, A portion of the filling

. was brought over the edges of the cavity to better shape the
tooth for the attachment to be applied and also to protect the
gides from future injury. When this operation was completed,
the tooth presented very much the appearance of having had a

]
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teeth were lengthened with gold contour fillings. Gold collar
crowns, with poreelain fronts were placed on the upper anterior
teeth, to lengthen them sufliciently to restore the occlusion. The
upper molars, which were all more or less decayed and broken
down, were restored in form with gold crowns. The space

Fia. 540.

representing the loss of the left bicuspid was filled with a bridge
tooth having a porcelain front, attached to the approximal gold
crown. In the lower jaw a partial set was inserted on each side

Fig. 541.

to substitute the lost posterior teeth. Fig. 541 shows the appear-
ance of the case when completed.

The following ease is a marked illustration of extensive con-
tour filling combined with gold and porcelain erown-work. The
operations were performed by Dr. E. P. Brown, with the excep-
tion of the porcelain inlays, which were inserted by Dr. C. H.
Land. Fig. 542 represents the case before treatment. The teeth
show the effects of erosion, abrasion, and decay. The upper
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-

teeth at the incisive and palatal portion were contoured with
rolled gold, No. 60, condensed with the Bonwill electric mallet.

F1a. 542,

A poreelain erown was placed on the root of the left cuspid, and
a gold crown on the first left bicuspid. The eroded, decayed,












CHAPTER I

PLATE AND SOLDERS.

Plate.—In the construction of erown- and bridge-work, gold,
platinum, or iridio-platinum is used in the following forms and
grades in carat, as suits the requirement of the case and the
preference of the dentist:

Gold plate, 24 carats, from No. 3Qto No. 34 U. S. standard
gange,! for constructing the collars and caps to collars of erowns
and seamless crowns, and for backing porcelain fronts,

Gold plate, slightly alloyed,—about 23 carats fine,—in erown-
work, if less flexibility of the metal is required.

Gold plate, 22 carats, No. 3} to No. 33 standard gauge, in
constructing collars for crowns with porcelain fronts and all-gold
crowns made in sections.

Gold plate, 20 carats, in construetion of bridge-work.

Gold for econstructing collars should be of as high a carat as
possible, to better resist the action of acids, A large proportion
of copper as an alloy is objectionable, owing to its tendeney to

cause tarnishing of the collar where an acid ition_of the -

saliva exists. For this reason, U. 8. gold coin¥Yso much used for
collars, is not quite suitable. It is also too stiff, and collars made
of it are not readily burnished to fit at the edges.. Dr. J. J. R.
Patrick’s formula, which is equal parts of coin and pure gold,
affords a plate which is decidedly preferable, inasmuch as the
proportion of copper is grestly reduced. tvo & ,L,r eteat- _
Gold plate, 24 carats, with a very thin lining of platinum or
iridio-platinum plate, can be used in any of the processes con-
nected with crown- and bridge-work, and is especially recom-
mended to the inexperienced, for the reason that the melting ot a
part of a crown in the solderitig process is prevented by its use.

! The United States standard is the only gauge referred to in the original
descriptive matter of this treatise. _
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/ ' MOLDS AND DIES.

/
/ MEerarnie models of fusible metal can be easily and quickly

/ formed for use in crown- and bridge-work. The melted alloy
/ can be poured into a plaster, moldine, or gutta-percha impression
taken in a tube or impression-tray. , ‘Whe 1 s a strip

of paper should be wound armmc(l(?'fu iengt en the die.
The following fusible alloys of fin are suitable for the purpose: |

PROPORTIONS OF METALS. MELTING POINT OF
THE ALLOY.

Tin. Lead. Bismuth. Fahr.
o 2345
8 202e
B 1972

e S

&n
L= -

Dr. G. W. Melotte, of Ithaca, N. Y., to whom is accorded the
credit of introducing the use of fusible metal and the compound
called * moldine " into erown- and bridge-work, gives the propor-
tions of his alloy in parts as—

e ——— i

! Tin, b; Lead, 3; Bismuth, 8.

\ Dr. Melotte’s moldine, a preparation compounded of potter’s
clay and glyeerin (to which, when needed to soften it, more

. Eh:t'{:erin can be added), is very useful in molding,.
counter-die to a small cast or die of fusible metal is made
Iry indenting a block of lead with a punch, and then driving the
cast or die into it.  Its use in erown-work is described on pages

96, 104, and 108, and by Dr. Melotte on page 233,

The following method of forming a metallic model of a pre-
pared root or crown is given by Dr. W. C. Barrett, of Buffalo,
N. Y., who accords Dr. H. A. Baker, of Boston, the eredit of
being the originator of it:

“ Copper is rolled down quite thin, and a band three-fourths
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Tivestments for soldering, and models
on which the soldering is to be done for
bridge-work, are made in calcined mar-
ble-dust and plaster, in the proportion
of equal parts for models, and one part
of plaster to two 6f marble-dust for
investing. ( Sulphatelof potassium, nsed
in plan‘:e of common salt, but in smaller
quantity, will cause the mixture to set
quickly and hard.
Noldering.—In soldering crown- and
bridge-work or sections of it containing
poreelain fronts, the investment should
be first uniformly and thoroughly
heated, and the heat maintained during
the process of soldering. This is espe- ~
cially necessary in the final soldering of _*
gold crowns with porcelain fronts, as
the solder is thereby flowed into the
interstices between the porcelain and
the caps and gives continuity of strue-
ture to the erown. A large piece of
charcoal, concave on the side to be used, by
furnishes a good soldering support,
it retains the heat. A hand gas blow-
plpe;ﬁﬁﬁmmd “by a foot bellows, and
so constructed that the flame is under
perfect control, is the most suitable (Fig.
545). o
The use of Borax.—In soldering in-
vested sections of a crown or bridge

evtle. wwki%ﬂ”¢
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