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THE MECHANICAL SIDE OF
ANATOMICAL ARTICULATION

CHAPTER 1
FUNDAMENTAL CONSIDERATIONS

Whex artificial dentures ave anatomically articulated® neither den-
ture will be dislodged during the act of crushing food. This is prob-
ably true in the fullest sense only when full upper and lower plates are
made together. DBut if is true in a larger sense than is usually taken
advantage of when partial plates are made, or either plate is made to
articulate with opposing natural teeth. The principles of anatomieal
articulation may be applied to bridgework, and the stress to which an
extensive bridge is subjected may be so distributed and equalized as
to greatly lessen the strain on the abutments,

These desirable ends may be attained by following certain me-
chanical steps. The worker need not he a theorist to attain them.f
[t 1s the purpose to here make the prineiples of anatomical articulation
and their mechanieal application so plain that any ambitious dentist
can apply them, The illustrations are from practical cases.

® The distinetion between oecclusion, or the simple meeting of the morsal surfaces
of the teeth of the upper and lower sets (something which may be secured with almost
any arrangement of the teeth of one set, those of the other being fitted to them),
and articulation, in which eontact of the teeth of the two sets will oceur at a number
of widely distributed points when the mandible is moved laterally, as in mastication,
has not received the attention that it should have done.—Sxow.

T No one should minimize the necessity of theoretical investigations, or the
eredit due the investigators. Only the labors of a long line of workers, among
whom Bonwill was a leader, and of whom Drs. Prothero, Snow, Turner, Cross, Grit-
man and others, yet remain among us, have made this work possible. And the writer
gladly acknowledges that these papers are built almost wholly on the foundation
these men have laid. Originality is here claimed only as to the method of presenta-
tion and a few mechanical methods. TIn this conneetion many valuable suggestions
have been received from Dr, E, 3. Ulsaver.



No other phase of dental practice is so greatly misjudged and under-
gstimated as plate work., It is looked upon as a labor which does not
require either great skill or close attention. Only too often it is com-
mitted to unskilled hands or discharged with a minimum of attention
by men who willingly bestow any amount of toil in other departments
of practice.

This underestimation results wholly from the lack of proper knowl-
edge concerning the requirements for and possibilities of plate work.
No other phase of practice, save orthodontia and oral surgery, requires
such extended knowledge as snecessful denture making. Save possibly
in these two branches, no other form of dentistry brings to the worker

Itn, Mo, 1.—Diagrammatic illustration of the relations of the jows in ocelusion. By
noting the oeatlon of the wertieal black line, ihe movements of the mandible from
thiz position may be better onderstodd.*

more numerous, more complex or more difficult problems. More than
cavity preparation, more than inlay making, the making of dentures
demands knowledge and skill, and offers opportunities for visible sue-
cess or glaring failure.

The dentist who has mastered plate work never underestimates it.
And when dentists as a whole understand that the present low estimate

* This illustration and Nos. 7 and 9 are published by eourtesy of W. I. Brady,
D.D.S.
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obtaing only because we, as a profession, have neither solved the prob-
lems involved in anatomiecal articnlation nor grasped the possibilities
it offers, attention will be given to this branch of dentistry which will
bring plate work to its own.

Three considerations commend the making of anatomically articu-
lated dentures.

The first is professional. People who have lost the natural teeth
are wholly dependent on the dentist for satisfactory substitutes. These
are necessary to proper grinding and insalivation of food, to natural,

ILL. XNo. 2.—Fuall front view of two complete natoral dentures with good articnlation save
in third molars.

easy digestion, to proper assimilation and energy produetion. Thus
the questions of health and longevity for many of eur patients come di-
rectly to our doors.

Only when edentulons patients are provided with properly articu-
lated plates ean they properly masticate food. Tmproperly articulated
plates mastieate very poorly, and digestive troubles nsually result.

It is our professional duty to serve these patients well. Tt is pos-
sible to serve them quite asz efficiently as those who come for restora-
tion of decayed teeth. Amnatomically articulated dentures will enable
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such patients to masticate thoroughly all suitable articles of food and
to secure nutriment without undue strain on the digestive system. We
have no professional right to neglect such patients or to serve them
poorly, when further knowledge on our part would enable us to serve
them well.

The second consideration is physical. It is closely related to our
own health and the prolongation of our working lives. It may be
summed up by saying that the dentist who alternates well-done plate
work with operative work will retain his physical vigor longer than
he whose work is wholly operative. Plate work, by the methods to be

Int. No. 3.—3ide view of same dentures az in I11. No. 2. Note how the buceal cusp of
each upper bicuspld and molar rests above an interdental space or o buccal groove of
the lowers., In the mesio-bueeal cusp of the upper first molar this relation is nol per-
fect in this skull.

deseribed, provides mental relaxation from the high nervous tension
of operative work. And when anatomieally articulated dentures serve
edentulous patients satisfactorily, the hours spent at the bench will
provide rest, satisfaction and mental rejuvenation.

The third eonsideration is finaneial. Plate work ecan be made as
profitable as operating. The fees for plate work are generally low, but



5

they seem to be as high as the quality of work warrants. Those den-
tists who make properly articulated dentures, and add to their pro-
fessional skill reasonable skill in selling their services, have little diffi-
culty in getting remunerative fees.

For the dentist who is now making dentures in the ordinary man-
ner and is receiving unsatisfactory fees, an attractive future is open.
If he will anatomically articulate dentures for appreciative patients,

Irt. No. 4.—Buceal view of natural dentures exhibiting practically perfect articulation,
Note how perfectly  the upper buceal cuspz elose aver the interdental spaces or buceal
grooves of the lowers ®

he will find his hours at the bench as remunerative as those spent at
the chair.

A DEFINITION OF ANATOMICAL ARTICULATION

Before we can enter upon the detailed study necessary to anatomi-
cally articulate dentures, we must have a definition of what anatomjeal
articulation is. While many definitions are possible, the following is
free from technical difficulties, and seems to meet all requirements,

* This photo and Nos. 5 and 6 are from Turner’s Prosthetic Dentistry, and are
reproduced by the courtesy of Messrs. Lea & Febiger, Philadelphia, Publishers.



“ Artificial dentures are anatomically articulated when they ex-
hibit the characteristics of artieulation common to the hest natural
dentures.”

It is evident, then, that we should get our detailed information as
to what amnatomical articulation is by studying the best obtainable
specimens of natural dentures. Good natural dentures are rare. A
noted plate worker, who has made a study of artieulation, says that
in forty vears of practice he has seen only three dentures which he

Irn. Mo. G.—Lingual view of two perfect human deninpes.  Note how the upper linguoal
cusps fit intoe the fossee amd interdentnl spaces of the lower teeth. 16 is thiz elose mdapta-
tion which is desired as the ezt requizite in artificlal tecth,

regarded as practieally perfect.  An examination of over 1,500 skulls
in the Musenm of Natural History, City of New York, revealed only
three dentures likely to be of value as subjects of study.

Three great facts characterize perfect natural dentures, They may
be stated in advance, to be studied in detail later. They are:

1. When the mandible is thrown to one side and brought into con-
tact with the upper teeth, the lower teeth are in contact with the uppers
at three widely separated points. On the side engaged in crushing
the food, the lower teeth from central to third molar are in contaet with
the opposing uppers. The lower third molar on the opposite side is
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in contact with the upper second molar. In artificial dentnres this
form of contact prevents dislodgment of either plate and permits the
exertion of an amount of force otherwise impossible. It has been erro-
neously styled © three point contact,” but there is eontact at more than
three points.

2. When the teeth are in lateral ocelusion, the buceal ensps of the
lowers are laterally in line with the bueeal ensps of the uppers. The
lingual cusps of the lowers are in line with the lingual cusps of the

. Mo, G.—0n the left, half of a lower nmatural dentore. On the right, half of the
upper dentnre oppesed o this lower.  Arrows lemid from the cusps of ope set fo
the fossn or interdental space into which that ensp cleses in o position of central
oeclnsion,

uppers. The sulei and fossaee of the opposed occlusal surfaces form a
space known as the rectangular groove. In this groove the food is
compressed. :

3. The food in the rectangular groove is finally crushed by the
mandible sliding toward the median line. The bueeal ensps of either
set, on the side engaged in erushing. slide throngh the spaces between
the teeth of the other set, or through bueeal grooves. This relation of
cusps to grooves, with the aid of the articulating molars on the oppo-
site side of the mouth, prevents the dislodgment of dentures made on
this prineiple.

The lingual cusps move throngh interdental spaces or lingual
grooves in a similar manner.



THE RELATIONS OF THE TEETH 1N OCCLUSION

MMustrations 1, 2, 3 and 4 illustrate two well-articulated natural
dentures in pesition of occlusion. This is the position from which the
mandible starts on its lateral excursion,* and the position in which it

L. Mo, T.—Diagrammatic illustration showing the lateral movement of the mandible. The man-
dible has moved downwand, sideways znd upward, and is pow ready to begin the final crushing
moviement. The buceal ecusps of the bicuzpids and molars on the right =ide are in the =qme
vertienl plane and interdigltated. The final crughing movement will be accomplished by the
aliding of the mandible back to a positlon of occlosion. ‘This distance is shown hy the offset in
the vertical line.

rests at the end of the triturating movement. We ean arrive at some
valuable data by a study of the oeclusion as here exhibited.

It will be seen that the upper teeth bite outside of the lowers. This
overbite serves to keep the tizsues of the cheeks from between the teeth,
and is part of the mechanism by which Nature seeures proper ernsh-
ing of the food. Beginning with the first bicuspid and extending back
to the third melar, the ocelusal surfaces of the upper teeth show a eon-

* It is quite possible that the normal position of the jaws in life during periods
of rest is with the teeth slightly separated. They are probably brought together only
ag the result of nervous impulses.

1 Shown by the eourtesy of W. J. Brady, D.D.S.
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tinuous groove, narrow in some places and wide in others. Tnto this
groove the buccal cusps of the lower bieuspids and molars fit. When
the teeth have been slightly worn by the processes of mastication, the
fit of the cusps into the sulei and fosse of the opposing teeth is nearly
perfect. :
The occlusal surfaces of the lower bicuspids and molars beginning

ILL. No. 8.—Natural dentures in position illustrated disgrammatically in Ilustration No. T. Becn
somewhat from below. From the right Interal baekward, both denfures are in elose contact, the
buceal cusps of the posteriors being Interdigitated. The lower left thirl malar is In eontuct
with the upper left second mlar, estublishing balance, The teeth are considerably worn by s,

with the second bicuspid, show a similar groove, and into this groove
the lingnal cusps of the upper bicuspids and molars fit,

POSITIONS OF THE TEETH IN THE LATERAL EXCURSION OF THE
MANDIBELE

When the jaw starts on that movement which is to end in the trit-
urating of food, it moves downward and to the right (or perhaps to
the left). Tt thus separates the occlusal surfaces of the teeth and into
the space thus provided the cheek and tongue thrust the food to be
triturated. The mandible, still held to the side, moves upward and
comes in contact with the upper jaw in such position that the buceal
cusps of the lower bicuspids and molars, on the side engaged in crush-
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ing food, are in nearly the same vertical plane with the corresponding
cusps of the upper teeth, and interdigitated with them. This contaet
is often continuous from the lower left and upper right eentrals to
the third molars of both sets.®  So elose is the adaptation of the upper
and lower bueeal marginal ridges that the escape of any large particles
of food from between the oeclusal surfaces of the teeth 1s prevented.
Similar adaptation of the lingual cusps of the upper and lower teeth
largely prevents escape of food in that direction. The food thus locked
in position is ready for the final triturating.

This is aceomplished by the sliding of the mandible toward the me-
dian line of the head until it comes to rest with the buceal cusps of the
lower bicuspids and molars in the fosse of the uppers.t In sliding
thus back to place, each ensp of each posterior tooth passes through its
appropriate groove or interdental space in the opposing set.

By this motion of the teeth the food is finely erushed.}

Meantime, on the other side of the jaw an important adaptation has
oceurred.  The downward and sideways swing of the mandible brought
the lower left third molar forward and inward. When the upward
move of the mandible brought the teeth on the ernshing side into eon-
tact, the buceal cusps of the lower third molar eame into contact with
the lingual cusp of the upper left second molar. This, like the con-
tact on the erushing side, 1s a sliding contact. It is made at the same
time as the contact on the erushing side, and is maintained in the same
manner thronghout the crushing movement. It has great value. The
foree often required to erush food§ is so distributed by this * balancing
contact 7 that all tendeney to tilt or twist the mandible iz obviated.
The mandible is in sliding contact with the upper jaw at the three most
widely separated points, at the lower left third molar and continuously
from the lower centrals to the right third molar,

As the mandible is thus relieved of all tendency to tilt, the power
ful temporal and masseter museles of both sides are free to asist in

* It is not the intention to here enter into a consideration of the Curve of Spee
and the lateral enrve which make these relations possible, but merely to outline what
the relations are.

i This final triturating movement is very short, probably not greater than half
the width of the oecluzal surface of the upper first bieuspid at the position of that
tooth. Tir. J. Leon Williams helieves it to be very mueh less than that, perhaps not
more than one one-hundredth of an ineh.

i The writer suggests that the upward movement of the mandible, which erushes
the food, be known as ‘‘the crushing movement,’’ and the final movement as “*the
triturating movement.’” Of eourse these terms are for deseriptive use, since the

movement is really all one.

E For some common articles of food a crushing force of 200 pounds is required,
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the erushing of food on either side. The crushing power is thereby
oreatly inereased.

A realization of the importanee of this balaneing contact will be of
ereat value to the plate worker.

Having sketched in outline the positions of the teeth in ocelusion
and in the erushing and triturating movements, let us examine their
relations in the aet of biting.

POSITIONS OF THE TEETH IN BITING

Food is bitten with the ineisors. It should be triturated with the
b{['llﬁliiltﬁ :“.Hl ]”UI,':II'H,
To bite off food the mandible moves downward and forward from

ILe. Moo 9.—Diagram ilustrating the forwand movement of the mandible to prodoce the end to end
bite.  When ihe mamdible is in eentral occlusion, the vertieal Black line Is continuons,®

its position of rest, and then upward, the lower incisors coming into
contact with the uppers in a protruded position. This protrusion
varies in different cases.  Its possible range varies considerably in any
normal mounth.

Probably the most common form of ineisive bite is for the eutting

* Shown by the courtesy of W. J. Brady, D.D.S.
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edges of the upper and lower incisors to come into end-to-end contact.
To complete the biting movement the lower incisors slide backwarid
and npward against the lingual surfaces of the nppers, shearing off the
food.

When the upper and lower incisors are widely separated, there is
no contact between the posterior teeth, *

When the cutting edges of the incisors come into contact, the pos-

Irn, No. 10.—Same natural dentures as in Nos, 2, 3, and 5. Here shown o extreme pro-
trusiom bite, Lower ineisors well in front of uppers. Boceeal cusps of both dentures
in contact. The mandible iz protrwded farther than costomary in Incising. The
“* ghearing off ' movement can be accomplished only by the mandible sliding backward
till the lower inclsors are slightly behind the wppers, and then upward. At the same
time all other teeth slide to oceclusion.

terior teeth are in contact throughout the range of both dentures, though
the form of contact is quite different from that maintained during the
erushing movement. In many ecases, at least, the mandible moves for-
ward about half the mesio-distal width of a bieuspid to establish the end-
to-end bite of the incisors. The buecal eusp of the upper first bieuspid

* The patient wearing artificial dentures must prevent dislodgment during their
eomplete separation by not taking too large bites, and by pushing inward on the food
while the teeth bite it off.
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will then be found directly above the buccal cusp of the lower second
bicuspid, as shown in the illustrations herewith,
This contact throughout both sets is attained by the peculiar antero-

T e T R | B
TpLy -

riL. No. 11.—Two exeellent natural dentures in oceluslon. The separation between the npper con-
trals Is congenital and Iz equalled by the spaces between the lower centrals and laterals. The

dentures are complete, are practically unworn, and exhibit no decay. The occlusion s ex-
cellent.

posterior curve of the oeclusal surfaces, known as the Compensating
Curve or the Curve of Spee,

The sliding backward and upward of the lower incisors. to com-
plete the ineisive or shearing movement, is made possible by the simul-
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taneous sliding of all other cusps on the inclined planes of the oppos-
ing teeth to again oceupy the position of rest.

What does this advance reading show us?

It gives us our first glimpse of the mechanieal plans underlying the

The cosp of the upper cnspid iz

Tne, Nao. 12.—The mandible thrown forwarnd in end-to-eml bite.
Practically similar opposition of

above and in contact with the cusp of the lower first bicospid.
upper and lower boecal cosps obtains throughout the range of both dentuores,

articulation of good natural dentures in such wav that we may apply
|.|ll_' = e [I]'illf‘i!l]('."'- LD E}IL' :||'li1'11].;|rin]| HJ. 'rll'TEﬁ'l"i':l] 1|l']|=|.||'["?"'.
We see, first, that in the position of direct ocelusion and that of
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lateral occlusion the teeth interdigitate with almost the aceuracy of
wear teeth. We see also that in all pesitions where great foree is to
be exerted, the mandible lies in contact with the upper denture at three
or more widely separated points, By thus supporting the mandible
against tipping, it is possible for the temporal and masseter musecles
of both sides to exert their power in the final biting or shearing move-
ment, and in the final erushing movement. The power of the jaw is
thus greatly inereased over that which would result from the pull of
only one set of these muscles,

Great as are the advantages of these mechanical arrangements to the
natural denture, those resulting from similar articulation of artificial
dentures are greater. The teeth of the natural denture canmot be easily
dislodged, but if the artificial dentures are poorly articulated, they may
be so easily dislodged as to make mastication impracticable,

When, however, artificial dentures are made on the prineiples of
which we have here caught the first glimpse, they are very stable as to
position, and they make possible the exercise, in biting and grinding,
of forces wholly impossible otherwise,



CHAPTER II

THE TRIAL PLATES

We have now learned what are the characteristics of articulation as
exhibited by the best nmatural dentures, and may proceed with those
gteps which will reproduce such articulation in the artificial dentures.

Good dentures presuppose good impressions and good models of
both jaws.®

Over each model a base plate of base-plate composition should be
shaped and trimmed to approximately the area the plate is to occupy.
These base plates might be made of wax or of modeling composition,
but the manipulation to which they are to be subjected makes it advis-
able that base-plate composition be used. This ean be obtained at any
dental depot. It 1s easily shaped when warm and very stable when
cold. It may be aceurately adapted to the model, permits getting sue-
tion under the upper trial plate and assists in making a thin and even
denture over the vault.

When this base plate has been adapted to the upper model and
trimmed to approximate shape, it is transferred to the mouth and fitted
just as a gold hase would be. Tt should be as high all round as may
be without being displaced by the downward pull of the museles.t The
retention may sometimes be greatly increased by making the rim high
from the second bicuspids to the heels.

The upper base plate is left in this condition while a step slightly
in anticipation of our immediate requirements is taken. That step is
to draw on the patient’s face, hy the aid of a ruler, a line from the

* Tt is assumed that full upper and lower dentures for one mouth are being
made together,

+ The height may be determined by trying the base plate in the mouth and then
pulling the cheeks and lips downward. The sides should be trimmed until the base
cannot be dislodged in this manner. There should be good elearance at the frenum
and at the buceal strings.
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lowest point of the external auditory meatus® to the lowest point of the
ala of the nose. This line may be seen in Illustration No. 13. Its
use will be shown presently.

L. Mo. 13.—Making pressure on the knife blade to bring it parallel with the line on the face.
This determines the occlusal plane of the bhites.

Any moisture present on the upper base plate is now dried. A
sheet of base plate wax is cut to about two-thirds its usual length and

* The external opening of the canal to the middle ear.
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heated on one side till the wax begins to run, when the softened side is
doubled on itself. One side of the folded sheet 1s now heated in like
manner and again folded on itself, forming a roll.  The roll, still soft,

E

s
[ 3 e -y -

Itr. Mo, 14.—Oeclusal planes of bites established parallel with line from lower margin
of nmilitory meatus to lower margin of ala of nose. Blade of koife held between bites;
handle projecting.

is aligned alomg the upper ridge and quickly and firmly attached with
the aid of a hot spatula. The base plate, with the wax rim attached,
will be referred to hereafter as the trial plate.



19

A silver table knife is now laid within reach of the right hand.
While the wax ridge is yet soft, the trial plate is placed in the mouih
and supported by the pressure of the fourth finger of the left hand in
the vault. The blade of the table knife 1s laid along the ridge on the
right side, from heel to median line, and supported firmly in position
by the middle and forefingers of the left hand. With the right hand,

[
Pl £

fie., Moo 16.—Upper trial plate dinverted) with the proper occlusal plane established on one side.

elevate or depress the projecting portion of the knife until it is seen to
be parallel with the line drawn on the face. Tt is not expected that
the knife will continue this line, since it is naturally below it, but that
it will be parallel with it.

The pressure of the knife on the still soft wax of the ridee will
flatten the ocelusal surface, as in Illustration No. 15, and align it par-
allel with the line drawn on the face. To get this surface parallel with
this line was the object songht when using the knife. This surface of
this ridge will later be carved so that it will no longer be flat, but the
acenracy of the future work will be greatly aided by getting this oc-
clusal surface into the proper plane at this time. The trial plate shonld
now be removed from the mouth and the ocelusal surface of the
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ridge on the left side trimmed to correspond with that on the right.

The upper trial plate, thus trimmed, is put back into the mouth, and
the lips are brought together lightly in repose. This position ot the
lips is shown in Illustration No. 20. An instrument is now placed be-
tween the lips and a horizontal line is marked on the labial surface of
the upper trial plate. This mark is-known as the “ rest line” from
the resting position of the lips.* See Illustration No. 17. The trial

Iur. No. 16.—Section of an upper trial plate at the median line, trimmed labially
and occlusally as reqoired for the case in which it was usml, Shows form
of ridge.

plate is now removed from the mounth and a parallel horizontal line is
made about 114 millimeters (approximately one-sixteenth inch) below
the rest line, and the wax is trimmed vertically to this mark. Care
must be exercised te maintain the occlusal plane already established.
Should the upper trial plate be shorter than would be indicated by the
above measurements, it must be built down, maintaining the occlusal
plane while so doing,

When experience makes it possible, it will be found practicable to
press the knife-blade upward till the ridge is but little deeper than the
upper lip is long. Very little vertical trimming will then be neeessary.

The npper trial plate, trimmed to correct length, is left in the mouth,

* The lips are said to touch lightly in repose when it does not require effort to

get them together, and when they do not touch so heavily as to be unduly turned out
at the margins.
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while a roll of wax is shaped and attached to the lower base in the same
manner as was done to the upper. This is shaped to be deeper verti-

ILL. Mo, 17.—Marking the **cest line.**

cally than the finished ridge will be. While the ridge is still soft, this
lower trial plate is put into the mouth and the jaws closed together
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until the lips lightly touch in repose. By a little practice, this may be
suceesstully done, espeeially if the patient 1s not allowed o approximate

L. No. 18.—FEdentulons patient seen from ihe siile. The sinking of the lips a2 well a= the ver-
tieal deoop 0= here clearly seen, especially at the corner of the oriflce of the mouth. (This
pleture and Mo, 20 were taken in the same light and at nearly the same time. They illustrate
the pecessity for amd possibility of restoratioon. )

the jaws too rapidly. When the lips are in correet position the lower
ridge will be of the right height and will have its occlusal surface in
the proper plane.
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The combined height of the trial plates will be found unevenly di-
vided, the upper bite being much higher than the lower. This 1s be-

Tra, Xo. 19.—Edentulons patient showing drooping of =oft tissues following extraction of teeth,
The labial ends of the alm and septum droop and the tissoes in the labial triangle sink inward.
{Thiz picture and No, 21 were taken in the same light at the same time, and illpstrate wery
clearly the possibilities in restoration.)

cause these plates are designed to fix the positions of the upper teeth
rather than of the lowers. When the upper teeth are sef, the lowers
may be set to them, underbiting them in the anteriors, and interdigitat-
ing with them in the postériors. In most natural dentures, nature ex-
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tends the upper ecentrals below the rest line. By doing so she enhances
the beauty of the expression when the lips are slightly separated, as is
common in periods of relaxation; and she maintains for the edge of

Tnn. Mo, 20.—Patient with bites in position, The labial ends of the alme and septum are pushed
up to place, vivifying the expression. The lips are built out in harmeny with the general facial
contour. Note how much more animated and vigorous the expression is tham in Neo 17.

the lower lip, when the lips are closed, that outward turn which con-
tributes so materially to facial expression and often to beauty. The
fact that the lower trial plates are shorter than the lower teeth are to be,
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need canse us no uneasiness, since it will be remedied when the lower
teeth are set to underbite the uppers.

Now that the ridges are of correct heights, the trimming or build-
ing of the labial and buecal surfaces to give the desired facial expres-

¥/
1A 8

L., Mo, 21.—Patient with trial plates propecly boilt up and oat as o 1. ¥o, 22, The tizsues in the
lablal triangle, the ale and septum, and ihe eorners of the orifee of the mouth have been 1EFbed
by making the plate high over the cuspld eminence. Contrast the appearance bere and in No, 17

g
[|
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sion may be done. While doing this trimming the dentist will have
|:]h|||::|'111n[r_~.' to exercize his artistic ability in restoring the expression
of the face. Following the extraction of the upper cuspids, the outer
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plate of the alveolus sinks and the soft tissnes fall not only inward but
downward. See Illustrations Nos, 18 and 19.

Much of the loss of habitual expression may be restored by lifting
the tissues vertically.® The effect of such lifting on the expression of

PR ..-'|
; s S ]
.._"K!...i-.‘.ar- o, h’i
§e e |
02 —Upper and lower trial plates with ceclusal plane properly established apd Dailt out

labinlly amd buecally to glve proper expression. The upper is as high over the euspid eminence
as can be worn and lifts the tizsues, as in Illastrations Noz, 15 and 19,

ILL. No.

any patient may be seen by placing a duoll bladed instrument under the
lip of an edentulons person and pressing upward. The facial ends of
the septum and of the ala, together with the tissues which form what
might be called * the labial triangle,”§ may be lifted toward the eye.
3y this lifting, the * drooping ¥ expression so common to edentulous
faces may be largely done away, to the great advantage of the patient.}
See Illustrations Nos. 20 and 21.  If the upper base be trimmed high

over the cuspid eminences and as high from these to the frenum as may

* Thizs means vertieally when the head is upright.

% That triangle formed by the ala of the nose and the line from the ala to the
corner of the orifiee of the mouth, and spreading into the lip below.

¥ The writer is glad to acknowledge his indebtedness to Dr. A. O. Hunt for in-
struction on this point.
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be without dislodgment of the trial plate by the muscles, this lifting
may be, at least in part, accomplished.

The distinetion must be kept in mind between a high trial plate
in this seetion and a thick one, A trial plate is high vertically; in this
section it would be thin from jaw-bone to lip. It will be frequently
necessary to carve the trial plate as thin in this section as the plate can
safelv be. The trial plates for the case here illustrated are shown in I1-
lustration No. 22,

When making plates without anterior gums it will often be found
advisable to have a horn of rubber reach forward from where the gums
begin and lift the soft tissues over the euspid eminence.

The guide as to the fullness of the lips and cheeks is found in the
expression, and the trial plates should be built or earved as may be
shown, by trial in the mouth, to most favorably affect that expression.



CHAPTER III

THE TRIAL PLATES AS GUIDES IN TOOTH SELECTION

WaiLe the most important function of the trial plates is, of course,
to determine the relation of the jaws, their aid in the correct selection
of the teeth is scarcely less important.  This funetion of the trial plates
seems to have been but little appreciated in the past and, so far as the
writer knows, has never been properly developed.

A little consideration shows that both the mechanieal and the ar-
tistie success of the plates are largely dependent on teeth of proper size
and form being selected. There is no other guide to the selection of
the proper teeth save correctly made and properly articulated trial
plates. By means of them, the dimensions of the required teeth may
be obtained with surprising ease, accuracy and rapidity, once the very
simple technie is mastered.

Do not think such selection is opposed to the exercise of taste and
art in the choice of teeth. Most assuredly it is not. Such selection
assists art in a most valuable manner. Art in tooth selection deals first
with the form and color of the teeth and later with their arrangement.
[t iz practically impossible to determine by the precepts of art alone
the exact dimensions of the teeth required for a denture. But me-
chanies will give the exact dimensions very quickly and very acenrately ;
and art, using these dimensions as the beginning of its work, determines
the outline of the teeth and their shade.

Art need have no hesitation in availing herself of the services of her
humble and necessary handmaid—Mechanies, for if Mechanies build
the foundation, Art rears the superstructure and beauntifies it. As if
avails little to beautify a superstructure which stands awry, so art in
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plate work, without a foundation of sound mechanies, avails little.  Of
what use are artistie plates that will not masticate ?

Upon the trial plates thus properly carved for height and fullness,
we have now to record the dimensions of the teeth indicated for the
case in hand. This may be easily done by observing the rather eon-
stant relations between the positions of the lips and the sizes of the

Inn. No. 23.—The inci=al slges of the upper centrels pormally pooject abont 18 mm. below
the mest line of lips. Carndboard placed between lips at rest. Lips opesed.  Location
of rest line on notursl etntrals shown by end of cardboard.

natural teeth in the majority of normal mouths. Even were no such
relations observable, the following method would still greatly aid in ob-
taining artistically pleasing results with a minimum expenditure of
time and labor.

[t has been noted that about three persons out of four, when smil-
ing unobserved, raise the upper lip until its edge is on a level with the
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necks of the natural eentrals. The effect thus produced is very pleas-
ing, much more so than in those cases where the lip is not raised to
the necks of the teeth or is raised much above them. Profiting by this-
observation, we may have the patient raise the lip by the use of the
elevator muscles about as we think it wonld be raised in smiling, and

ILL Mo, 24.—Three people in four. when smiling nnobserved, raise lips to level of necks
of natural centrals. A bearty lauzh uswelly elevites the Tig atill further.

make on the labial surface of the upper trial plate a horizontal mark
at the edge of the lip, as in Illustration No. 25. The lip should not
be raised to the degree of a hearty laugh.

The line thus obtained is known as the * high line,” and may sug-
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gest to us the proper loeation for the necks of the artificial centrals,
The distance between this line-and the labio-incisal angle of the wax
ridge is the length of the artificial centrals, save for the collars which
are embedded in the vuleanite.

Should the length thus indicated be obviously too great or too short
for esthetic results, it can be modified at will; but experience suggests

ILEL. No. 25.—Marking the ‘* high line.*

that in the average case it should be modified only after careful eon-
sideration. If artificial eentrals of this length be selected, the den-
ture, when exposed in smiling, will exhibit a maximum of porcelain
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and a minimum of vuleanite. So desirable an end is this that better
results are obtained by selecting upper anteriors as nearly of this length
as possible, even thongh they be slightly longer than the contour of the
face might indicate. The exercise of a little art in their arrangement
will partly conceal their length; and the exhibition of vuleanite should
be avoided when possible.

o, Moo 26.—Marking the ** low lipe.'"

To prevent the exhibition of the valeanite of the lower denture when
smiling or talking, the patient should depress the lower lip by the use
of the depressor muscles, and a * low line ™ is marked on the lower
bite, as in Illustration No. 26. The lower lip is frequently depressed
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in laughing, or by movements peenliar to the person, TIf the necks of
the lower eentrals be located at the low line, little vuleanite will be ex-
hibited. This line is subject to change at will, but the considerations

Int. Moo 27.—Marking the location of the sorners of the arifice on the apper bite.

which govern the location of the high line apply here with equal force.
Having determined the length of the anteriors, let us deecide on the
width of the six anteriors taken as a whole. In cases where the orifice

of the mouth is neither noticeably large nor small as proportioned to
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the size of the face, pleasing esthetic resnlts may be realized by select-
ing upper anteriors of such combined width as will bring the distal
angles of the cuspids at the corners of the orifice of the mouth when
at rest.

To register on the bite the width of the orifice, place an instrument
between the lips at the median line, move it gently to ome corner of
the orifice and make a vertical mark on the upper bite, and then, with-

L. Mo, 28 —Wax hites showing marks which determine the szizes of teeth required.

out disturbing the lips, slide it between them to the other corner and
make a similar mark. See Tllustration No. 27. This method gives
better results than inserting the instrument near the corners of the ori-
fice, which tends to cause the patient to pull the corner back to avoid
the instrument, and thus enlarge the orifice.

This dimension is subject to the same modification at the dentist’s
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diseretion as the length of the anteriors. In some cases the orifice is
large in proportion to the face. In such ecases the anteriors should not
be as wide as the orifice.  In some cases the orifice is small; the ante-
riors may then be somewhat wider.  In eases where the ridge is pointed
at the median line,  squirrel monthed,” as it is sometimes ealled, the
anteriors will be so prominent that they must be considerably narrower
than the distance around the ridge from one corner of the orifice to the
other.™

After the trial plates have been removed from the mouth, they
should be examined and the approximation of the ridges in the molar
region noted. A point should be selected where the distal surface of
the npper second molar is to eome, and a vertical mark made opposite
that point on the buceal surface of the wax as shown in Illnstration No.
28, A similar mark is then made on the bueeal surface of the opposite
ﬁi[](‘..

When these marks have been made, the trial plates may be removed
from the mouth, the marks deepened, and a little black wax, such as
teeth come on, may be run into each mark., This will locate them defi-
nitely and will preserve them during subsequent handling.

The trial plates may now be returned to the mouth and a final de-
cision reached as to the correctness of location of the blackened marks,
especially as regards the width of the six anteriors. If anteriors as
wide as between the marks would be noticeably wide for that face, the
marks may be bronght together until the width wounld appear about
normal. A second guide as to the location of the marks will be found
in their relations to the euspid eminence. If the marks arve far distal
to these eminences their position will doubtless require modification.

In eases where no other guide serves to indieate the proper loca-
tion of these marks, they may well be ]:lil:'l':l jtl:-:i' a little distally of a
perpendicular line passing beside the wing of the nose.  Observation
of the relations between the wings of the nose and the natural euspids
will quickly inform a dentist as to this relation,

These modifications should not lead anyone to underestimate the
value of these marks. Hight]::.' El:-'uljl,]} I_h[-_‘l,' will be found of the ;I_',:l'!'ﬂ’[i’:-:.l'-
ralue and help.

* A ecase of this kind was recently submitted in which it was necessary to place
the distal angles of the first bicuspids at the corners of the orifice.



CHAPTER IV

AN IMPORTANT DIMENSION IN ARTIFICIAL TEETH

How shall we select teeth that will sit in right relations to the ridge
without the need of grinding? This is one of the most difficult ques-
tions the plate worker has to settle. The necessity for accurate selee-
tion explains why, in almost every dental depdt, one sees dentists try-
ing teeth on models. This is the slowest, most inacenrate and most ex-
pensive form of tooth selection, but is made necessary by the fact that
most dentists do not know how to seleet a mould of teeth that will sit
in right relations to the ridge, and bring the eutting edee and neck in
the right locations. Sinee it is with artificial teeth we arve to work, let
us study them for a little and learn their possibilities that we may se-
leet them intelligently.

An artificial upper eentral presents two surfaces which are im-
portant for widely different reasons. Note first the labial surface. Tt
is the art surface of the tooth, “ the patient’s surface,” we might eall
it. Its length from neck to entting edee, its width from side to side,
its outline and the bulge of the labial surface are important as to
whether or not they harmonize with the patient’s face. This is the
surface of the tooth which the patient sees; it largely determines the
appearance of the finished plate. Tt has very little to do with the me-
chanieal side of plate making or with the patient’s snecess in masticat-
ing with the plate.

sut the other surface of the tooth. the overlooked, neglected, little-
nnderstood lingual surface, is especially and wholly the dentist’s sur-
face. It is the surface whose divisions determine the mechanieal fit-
ness of any tooth for the ease. Tt is with this surface that dentists have
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uneonsciously wrestled in the past. This surface, properly understood
and utilized, will do muech to make the mechanical side of plate work
easy. It is this surface, also, which largely affects the patient’s sue-
cess in mastication and clearness of enuneciation.

‘T'he lingual surface of an anterior tooth shows three divisions. The
first begins at the eutting edge and extends cervieally to a pronounced
ledge ; this portion of the tooth is known as “ the bite,” because it is
engaged in biting food by contact with the opposing teeth. The next
division presents a flat surface from which the pins project. Tt is
known as ““ the shut.” The third portion extends from “ the shut * to
the cervical end of the toath; it is known as * the ridgelap,” because it
is the only part of the tooth which should lap the ridge.

r R .

Itn. No. 20 —Dingrammatic fllustration of the Jdivisions of liogual
surface of an uppce central.  An understanding of ihe uzes of (hege
divisions greatly simplities artificinl toosth seleetion.

Dentists have been acenstomed to eonsider these divisions of the
lingual surface separately. They have attached much importance to
the bite, have practically ignored the shut, and have selected the ridge-
lap because it was thick or thin linguo-labially, This is not the form
of consideration which brings best results.

The divisions of the lingual surface of an artificial tooth fall natur-
ally into two groups, according to their functions. The bite and shut
together form one group becanse their combined length should carry
the inecisal edge of the tooth from the surface of the gum to the labio-
ineisal angle of the wax ridge of the trial plate. Note that it is not the
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bite of the artificial tooth alone which carries the tooth down; it is the
combined bite and shut. Learning first to group these two divisions
to meet this requirement will greatly aid any plate worker in tooth se-
lection. The remaining division of the lingunal surface, the ridgelap,
stands alone as to funetion, It is intended to lap the gnm, and to carry
the neck of the tooth up to the high line.  If the tooth has a collar, it is
supposed to be covered with vuleanite, as a lock to aid in supporting
the tooth against stress.

The manufacturer supposes that the dentist will select a mould of
teeth in which only the ridgelap will rest against the alveolar ridee, and
the bite and shut will eome below it in an upper, or above it in a lower.
To facilitate such selection he offers teeth of the same length and width,
with the divisions of the lingunal surface in different proportions. For
instance, Illustration No. 30 shows four upper centrals which are of pre-
cisely the same length,® but in which the divisions of the lingnal sur-

Mould 4. aonhl 11, Mould 13 Mould 14.
Length 10 mm. Length 10 mn. Length 100 mm. Lengih 10 mnm
Combinsl bite and Cornbined bite and Combinel bite and Combined bite and

et 43 mm: =hut & mm, shat T mem, =hut ¥4 mimn.
Blte 2 mm. Rite 24 mm. Bite 3 mm. Blte 34 mm.
Irrn, No. 30,

face differ greatly. Not only are these centrals of the same length and
width, but the six anterior teeth in each of these moulds are of the same
combined width, so that, but for differences in the outlines of the teeth,
plates made from these four moulds appear much alike when seen from
the labial surface.  But when the teeth are examined from the lingual
surfaces, it 1s seen that hardly any two of them are mechanieally suited
for the same case.

This ean be best seen by studying Illustration No. 31, in which,
by a diagram, each mould is shown in section on a case for which it is
mechanieally adapted.

IMustration No. 31 supposes that each of these moulds has been
properly selected for the case. By properly selected is meant that the
cutting edges of the eentrals come to the labio-ineisal angle of the trial

* Twentieth Century Moulds 4, 11, 13, 14,
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plate, the necks come to the high line, and the bite and shut sit properly
below the ridge.

In Illustration No. 314, the distance between the ridge and the
labio-incizal angle of the bite is short. A tooth having a short combined

LABRIO-MCISAL

."AINQLE
OF BITE
14, 1B,
Little absorption. Distanee  from Great abzorpiion. Chanee (0 gse  {ooth
surtace of rilge (o labio-ineizal with longer bite and shat than in 314,

angle of bite fs short. Requires
tooth with short combined Hite
and shut.

210,

(!nrnplﬂe :Lhr—urpth‘m. Di=tanee from sarfaes of rldge to lablo-ineisal angle of hite
pirmits use of tooth with long combined bite nmd shat.

L. Mo, 31,

bite and shut must be selected if it is to set properly against the ridge.
Many dentists have given much attention to the length of the bite, en-
tirely overlooking the shut. Here is where they fail. It is not the
length of bite alone that determines the mechanical fitness of a mould ;
1t 18 the length of the combined bite and shuf. Tf these, taken together,
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are not too great, the length of bite may be nearly as desired. Note
that the mould chosen for this ease has a short combined bite and shut,
415 millimeters, but the total length of the tooth 1s such as to meet
the artistic requirements of the case, A properly divided lingual sur-
face takes care at once of the mechanical fitness of the mould.

[n Illnstration No. 318, the distanee from the surface of the alveolar
ridge to the labio-incisal angle of the trial plate is greater, permitting
the use of a tooth with a longer combined bite and shut.

In Tlustration No. 31€', absorption of the alveolar process is prac-
tically complete. The distance from the surface of the alveolar ridge
to the labio-incisal angle of the trial plate 1s great; and a tooth having
a long combined bite and shut should be nsed. The tooth here illus-
trated has a moderately long bite, but the bite might have been either
shorter or longer, so long as the combined bite and shul were of the
proper length.

T, No. 32 —Vertienl sectlon of Moubl No. 14, In solid
lime, eontrasted with cutline of Mould Xo. 4. in dotted oe,
Shows the dizadvantages of osing mouolds with short com-
bined bite and shut when a long combined bite amd shut is
indicated.

It is evident that Mould 4, shown in Tllustration No. 314, wounld go
below the ridge in Illustration No. 31¢" without grinding, but the fol-
lowing reasons will eonvince the careful plate worker that it should
not.

Firsf, If the mould in Illustration No. 314 be set below the ridee
in Illustration No. 31, it will come where the dotted line in Tllustration
No. 32 eomes. This necessitates mnch thicker rubber over the alveolar
ridge and makes the plate more heating to the tissues, and more likely
to vuleanize poronsly.

Seeond. Mould 14 in Tllustration No, 31¢' has a long bite. Tt simu-
lates closely the natural teeth as to thinness in the middle and ineisal
thirds, Tt makes an agrecable place for the tongue in articulafion.
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If Mould 4 be used, it extends lingnally as does the dotted outline in
[Mustration No. 32, and makes an awkward place for the patient’s
tongne in speech and mastication.

Third. The bite of Mould 14 has mueh greater entting power than
that in Mould 4. It cuts throngh food where Mould 4 erushes through.
Plates made with anteriors having at least medium long bites (a me-
dinm bite i1s 3 millimeters long) are much less likely to be thrown
down behind in the aet of biting. It is therefore advisable to use tecth
with medium long bites whenever the required length of combined bite
and shut makes it possible, save, of course, in end-to-end-bite cases.

Selecting teeth with proper bites is very easily done, onee the proper
length of the combined bite and shut has been determined. 1t 1s neces-

TLL., Mo, 33, —Sectlon of trial plate in modian line showing
pin as throst throuzgh wax ridge in proper location amnd

ilireet fon.

SAry {:|]|I1.-' to decide how mueh of that distanee shall be in the bite. ﬁll]!-
pose that the distance from the surface of the alveolar ridge to the labio-
incisal angle of the trial plate is 714 millimeters, the combined bite
and shut of the required artificial eentral should not be greater than that
distance. We may now deecide that our bite shall be short (2 to 3
millimeters) or medinm (3 to 314 millimeters) or long (over 314 mil-
limeters). We may thus decide, before we look at a tooth, what gen-
eral form 1t shall have. The method of applyving this information,
which we shall soon study, is very simple.

Having learned that the bite and shut of an artificial central should
sit between the surface of the ridge and the labio-incisal angle of the
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bite, it remains only for us to learn how great that distance is in the
case for which we are selecting teeth, and then choose a mounld of tooth
having a combined bite and shut equal to the distance.

The distance between the surface of the ridge and the labio-ineisal
angle of the bite is easily learned. Iold the trial plate so that the

IL. No. 34.—Model showing thin ridge. In suell 2 case
a combinel bite anmd =hut pot gremter than feom prin-
Lole down is indicated.

Ter. No. 35.—Hectlon of model showing ridge thick linguo-labially. In
such a ecase, a bite amd shot =lzhtly longer than from pin-hole down
may be naed.

palatal surface can be seen where it presses against the alveolar ridge
in the median line.  Thrust a pin horizontally backward from the labial
surface of the trial plate, in the median line, at such level that it pierces
the wax just level with the surface of the alveolar ridge. See Illustra-
tion No. 33.

The pin-hole locates the level of the surface of the alveolar ridge on
the labial surface of the wax. The distance from the pin-hole to the
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labio-incisal angle of the wax is the space available for the bite and shut
of the central.

1f a central of proper length and having a combined bite and shut
nearly equal fo the distance from the pin-hole to the labio-ineisal angle
of the trial plate, be properly set against the alveolar ridge, the neck
will come at the high line on the wax, and the eutting edge at the labio-
incisal angle.

There is one exception to be noted in obtaining this dimension, and,
|!i'L!1ll‘l'I}' obszerved, 1t will gl‘:*m]y aid us in ;-1{']{'c_‘lillg teeth for close-hite
eases, beeanse it affords a wider range of mounlds to seleet from. This
exception obtains only in eases where the ridge is thick linguo-labially.
It can be best understood by repeating an illustration and studying ii
from a new viewpoint.

In Illustration No. 34 the ridge is thin linguo-labially, The pins
of the artificial tooth will extend across it; they will come on the lowest
part of its surface. Therefore, in this ease, all that has been said above
about the combined bite and shut not being greater than from the lowest
point of the ridge to the labio-ineisal angle of the trial plate applies ex-
actly, Dut in Illustration No. 35 is shown a seetion of a very different
tvpe of alveolar ridge. This ridge is thick lingno-labially. When the
teeth are set as they wounld be in most cases (the labial surface of the
built-up wax ridge will show how they are to set for any given case), the
teeth cannot reach far enough under the ridge to bring the bite and shut
below the lowest point, but they will come anterior to and a little above
that point. Therefore, when the ridge is thick linguo-labially and the
teeth are to set slightly forward of the ridge instead of against it, the
combined bite and shut may be at least a millimeter greater than the
distance between the pin-hole and the labio-ineisal angle.  And the teeth
will still go to place without grinding,



CHAPTER V
GETTING THE EXACT DIMENSIONS OF THE REQUIRED ARTIFICIAL TEETH

The only appliance needed for getting the dimensions of the re-
quired teeth is a flexible millimeter measure. On a foot-rule there is
usually no division less than 1-16 of an inch, and this is too large a
dimension for measuring teeth. After long study the writer adopted a
millimeter as the most convenient unit of measurement. The milli-
meter measure should be flexible, so that it may be bent about the bite.
There is outside evidence that the use of the millimeter was wise, be-
eause, soon after the writer bronght out the method here outlined, he
received a letter from a Southern dentist saying that he had devised a
similar method of measuring teeth several years before. He had no
doubt this method was based on his; in this he was in error, since the
writer knew of no similar method.

With the millimeter measure, get the distances in millimeters be-
tween the marks on the trial plate; turn to tables where artificial teeth
are deseribed in millimeters, and seleet the mould of teeth most nearly
conforming to the requirements. Note the number of the mould and
order by that number. That is all there is to this method. It saves
time and errors every time it is intelligently used.

The first step is to get the length of upper centrals. To do this,
measure between the high line and the labio-incizal angle of the upper
trial plate. This does not give the full length of central; it gives the
length of the labial surface, the part that is to show; above this part of
the tooth must be a eollar that extends into the vuleanite, when there
are to be rubber gums in front. Some moulds of artificial teeth do not
have collars, but the neck of the tooth itself then extends into the rubber.
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The artificial central should be at least a millimeter longer than the
distance from the high line to the labio-incisal angle. On the trial plate
here measured, the distance from the high line to the labio-ineisal angle
is 914 millimeters; adding 1 millimeter for the part of the tooth to
enter the rubber, indicates a length of 1014 millimeters for the required
central.
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A millimeter iz equal, for all practical purposes, to 1-25 of an inch.
It is evident, therefore, that a variation of 14 a millimeter either way in
the length of the central will make no serious difference. It may, there-
fare, be decided that the eentral should be from 1014 to 11 millimeters
long. This gives a wider range of moulds from which to select to meet
the other requirements. This dimension, “ Length of central, 1014
mm.,” should be noted.

The distance between the pin-hole and the labio-ineisal angle of the
upper trial plate indicates the proper length of the combined bite and
shut of the artificial central. If the ridge is thin linguo-labially and the
teeth are to set close to it, this dimension shounld not be inereased. But
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if the feeth are to set well away from the ridge, or the ridge is thick
linguo-labially, this dimension may be increased a millimeter, as has
been explained. The distance from the pin-hole to the labio-ineisal angle
of this trial plate is 714 millimeters. The combined bite and shut of
the central then should not be greater than 715 millimeters. If the bite
and shut are correct in the central, they will probably be so in the other
teeth of the set,

Get next the width of the six anteriors taken together. This is more
important, for the present, than the width of the central alone, since the
anteriors as a whole strike the eve first when the plate is seen.  Measure

ILL. No. 37.—23leasuring bite horizontally to et combined widih of six anteriors
and full set of 14.

between the vertical marks made at the corners of the mouth. This is
the distance from the distal angle of one upper euspid to the distal angle
of the other when the teeth are set up. This is quite different from the
distance between these angles as these teeth lie flat on the wax on which
they are sold. This point should be borne in mind. The third require-
ment then is * Combined width six anteriors, 43 millimeters,”

To get the width of the full set of 14 teeth when set up, measure
between the marks made to locate the distal side of the npper molars,
Do this by bending the rule close about the outside of the upper trial
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plate at the ineisal angle. Suppose this distance to be 101 millimeters.
As in the ease of the anteriors, this dimension is quite different from the
width of the teeth as they lie flat on the wax on which they come from
the dealer.

When this dimension has been noted the requirements are as follows:

Length upper central, 1014 mm.
Combined bite and shut, not over 714 mm.
Combined width 6 anteriors, 43 mm.
Combined width full 14, 101 mm.

These dimensions are much more valuable for selection than mere
sight of the teeth could be. It is well known that the sight of many
teeth confuses the one who is seleeting. The eve does not perceive
actual dimensions—it sees only proportions, A ecertain mould may
“Jaok about right,” when really not a single dimension fits the require-
ments. Having in hand the actual dimensions of the required teeth
will help us wonderfully.

The dimensions of the lower teeth may be easily gotten if desired.
But the anatomical moulds are furnished in sets of 28, that is, full
uppers and lowers. The lower anteriors have been carefully selected to
harmonize in character with the uppers and to be of proper widths for
articulation. It will generally be found satisfactory to seleet the uppers
to meet the requirements and to use the lowers earded with them. Tt
however, it is desired to get the dimensions of the lowers, proceed as
follows. To get the length of central, measure from the low line to the
rest line. The lower anteriors underbite the upper anteriors and should
extend as high as the rest line. Add 1 millimeter for collar, making the
length of the desired central 11 millimeters. A pin is thrust through
the lower trial plate to locate the surface of the alveolar ridge in the
same way that the surface of the upper alveolar ridge was located.
Measure for the combined bite and shut as on the uppers. The distance
in this case is 8 millimeters. The requirements for the lower centra
are as follows:

Length, 11 mm.
(fombined bite and shut, not over 8 mm. :

If lowers other than those earded with the uppers are desired to
articulate with uppers, being made at the same time, or if the lowers are
selected for a lower plate which is being made alone, the width of the 6
anteriors and the full 14 must be gotten also.

Having the dimensions of the required teeth, either of three methods
of seleetion may be followed. The first is to measure artificial teeth a
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they lic on the wax. The only dimensions which come right by this
method are the length of the centrals and the combined bite and shnt.
The widths of the anteriors and of the full set will not be right. The
sceond course is to measure pictures of artifieial teeth as they appear
in catalogues. This is subjeet to the same errors as the first course,
with a few additional errors due to engravings not always being exact.
The only other course is to have access to tables where the dimensions
of arfificial teeth in millimeters are given to meet such requirements,
Only one tooth manufacturer has so far published such tables of moulds,
and from those tables selection will be made.® The dimensions here
given are not exact, beeanse teeth vary a trifle in shrinkage during hak-
ing, but they are very elose. Thus, the combined width of six anteriors
may vary a millimeter or so either way from the dimensions given here,
but even with this variation the accuracy is greater than is obtainable
by any other method.

Great care was taken to get these dimensions corrveet. After re-
peated measurings of the teeth, a Bonwill eirele was ent in eardhboard
for each mould and the teeth set to it on wax. They were then measured,
and the dimensions here given were verified. There may still be slight
errors in the dimensions, but almost endless pains were taken to have
them correet.

The requirements for upper tecth are as follows:

Length, 1014 to 11 mm.

/

Combined bite and shut, not ever 714 mm., but as near it as

4,
possible.
Combined width 6 anteriors, 43 mm.
Width full set of 14, 101 mm.

Page No. 49 of this book shows a portion of the table giving the
dimensions of the plain vulcanite teeth, uppers arranged in order by
size. The first column gives the mould numbers; each mould is de-
seribed by the figures in the remainder of its line. This eolumm is n-
portant, because when teeth of proper size are found they should be
ordered by the monld number.

The next column gives the length of the central in the mould. This
is the ecolumn used first, since the length of central is the most con-
venient dimension with which to begin.

The third column gives the eombined width of the six anteriors
when set up.  This dimension corresponds to the distance between the

* The Dentists’ Supply Company in the Twentieth Century Mould Book. The
writer spent nearly a year working out the methods here deseribed and their appli-
eation in the forms of tables. The publishers of this book spent $15,000.00 in pre-
senting this information, as applied to their products, to the profession.
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marks at the ecorners of the month. The use of this eolumn next, per-
mits much more rapid seleetion than any eonsideration of the width of

MEDIUM LONG MOULDS,
(ALL DIMENSIONS ARE IN MILLIMETERS)
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Partion of table showing measurements of plain vuleanite testh.

the central at this time. There are usunally several moulds having an-

teriors of approximately the desired width.
The fourth column gives the width of the full set of 14 teeth, set up.
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This dimension eorresponds to the distance between the marks for the
distal sides of the secomd molars.

The next columm gives the combined bite and shut of the central in-
cisor. This measurement corresponds to the distance between the pin-
hole and the labio-incisal angle of the upper trial plate. Taken with the
three columns just preceding, it completes the most important dimen-
sions of the teeth,

When the combined bite and shut have been found, the length of
bite and the width of the central will help in making the seleetion more
exact. These dimensions are given in the next two columns.

T, No. 38.—Patient for whom uppers and lewers were selected in

5 minutez after bites were marked. The upper anteriors just

cover the area of plate exposed in s=miling. The lowers for the
spme case are shown in the next illustratlon.

As evidences of the results easily attainable by this method of selee-
tion, a few photographs of patients are here exhibited, with the teeth
in positiomn,
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The nsefulness of the wide eolumn headed “Articulates with Lower
Moulds ™ has been greatly lessened by improvements in the moulds and
earding of artificial teeth since this book was published. It will gen-
erally be found most advisable to use the teeth as they now come carded
and the figures in this eolumn may be disregarded.

The last column gives the page of the book on which each mould in
the table is illustrated and described.

ILL. No, 39 —Lowers in the ease 2hown on the preceding pame.
When the lower lip i2 depressed, the festoons about the anteriors
are barely exposed,. The only rabber shown is that in the inter-
proximal  spoees,

All the moulds in the table are divided into three groups: * Nar-
row,” “ Medium Wide” and “ Wide.” This is to further facilitate
selection.  Only two divisions of the table of “ Medium Long Moulds
are reproduced heve hecanse of lack of space.

Now that we understand the table, let ns seleet a mould to meet the
requirements. A eentral 1014 to 11 millimeters long is required. In
the “ Medium Long and Narrow ” seetion of the table seven moulds of
the desired length are listed. Mould 37, the first of these, 1s of the cor-
rect width in the anteriors, but too wide in the full 14. Monld 19 is
too wide in the anteriors. Mould 30 is of the desired dimensions
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throughont; the same is true of Mould 90. Mould 27 has the proper
length of central, but is narrow in the anteriors and too long in the bite
and shut. If the central from Mould 51 is properly set against the
ridge, the entting edge will come at the labio-incisal angle of the trial
plate, the neck at the high line, the distal angles of the euspids at the
corners of the mouth and the distal sides of the second molars at the
marks made for them.

Mould 51 is correct in all its dimensions. This gives three moulds
to choose from, 30, 90 and 51. The choiee among these moulds must
be decided by their artistic suitability for the ease. By turning to pages
32 and 33 of the book here in use,* the illustrations show the outlines
of the anteriors to be as reproduced here.

Int. No. 40.—The character of theze moulds may be determined from this [llustration.

By referring to Illustration No. 21, page 25 of this book, the ontline
of the patient’s face may be seen in part. But it is there shown at a
little more than full face and seems rounder than it really is.

While the outline of Mould 30 would be fairly satisfactory for this
face, the writer thinks it not equal to one of the others, partly on account
of the long narrow lateral.

The outline of Mould 90 is not suitable. The central of this mould

*The Twentieth Century Mould Book.
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shows much flatter enrves in the middle and eervieal thirds than are
manifested in the lower part of this patient’s face.

Mould 51 is more pleasing than either of the other two, partly be-
eause the outline harmonizes with the outline of the patient’s face, and
partly because it is a lap-lateral mould. By “ lap-lateral ” is meant that
the laterals are so made that they may be set to lap the centrals if nee-
essary.

Inr. Moo 41.—The anterfora, both uppers and lowers, are of corfect
lengths to prevent pink rubber gums showing in #miling. It Is
Believed that the tecth harmonize with the face In length,
wildth and owiline.,  Time reqoired to select uppers and lowers
after bites were marked, 5 minotes,

The irregularities which may thus be produced very greatly inerease
the artistic value of the denture.
Having determined what mould is desirable for the case, it should be
ordered by mould number. The order for this ease reads:
Send me 1 x 28 teeth,
Upper Mould 51, with appropriate lower, shade 10.
The selection of artificial teeth should not be left to the tooth clerks.




o4

That is a manifest absurdity. The tooth elerk never sees the patient.
He 1s usnally turnished such meagre information as would preclude
satisfactory sclection by any one; and he is not expeected to be a prac-
tical plate worker. Tooth selection has been left to him because den-
tists in general have not been sufficiently well informed to make their
own selections. The dentist who knows every detail of the case is evi-

Itt. Noo 42.—Artificial uppers selected to artienlate with mnatural
lowwers. Tt @2 believed these feeth are harmonionz in every
particular with the face. The wvery lght eolor which they
exhibit s merely a printing effect.

dently the one who should master tooth selection and should order by
mould number, leaving to the tooth elerk merely the duty of properly
filling the order.

Some dentists have adopted this method in part, and in ordering
teeth specify the length and width in millimeters. Tt is believed that a
little more study and eourage would enable them to carry their work
one step farther and select the mould themselves. This would be much
more satisfactory in the end.
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Tt may be well to ask what has been learned which shall justify the
use of this method of zelection. It seems to the writer that these results
can be summed up as follows:

First. Our own knowledge of artificial teeth has been greatly in-
creased. Sinee the writer began the studies which led to these articles,
he has learned things about artificial teeth which nobody ever took the
pains to teach him, and which are of great practical value. DBy means
of these studies we have learned to know what we want in artificial
teeth ; this has not always been the case in the past.

Second. We are now able to speeify to the tooth clerk just what
moulds we want—a thing impossible before. We may send or phone
or write with a eertainty of getting what we require.

Third—We need not send models to the dealers. Sending the mould
number answers every purpose. It also greatly facilitates orders being
filled with rapidity and accuracy at the depot.

Fourth. We economize time. It takes a little time to learn to order
moulds by this method, just as it takes a little time to learn to do any-
thing else; but the writer has met many dentists who are pleased with
thizs method, and their reportz ave that after the first two or three cases
they were enabled to choose moulds to their complete satisfaction in a
very few moments.

Fifth. There is no necessity to grind the teeth, provided we have
used eare in =electing.

Sixth. We get better artistiec and mechanical results with very much
less labor.

Seventh. Anatomical articulation of artificial teeth will soon be the
standard method. Tt 1s now required in the colleges, and by law in
some states. We older dentists must learn it or we shall soon be out-
classed. This form of artienlation will be greatly facilitated if we know
first how to properly seleet the teeth for any given case.



CHAPTER VI

MOUNTING THE TRIAL PLATES AND MODEL3 ON THE ARTICULATOR—
THE USE OF THE FACE BOW

As one progresses in the praetice of anatomieal artieulation he re-
alizes more and more the necessity of aceuracy at each step. For one
step falsely made may defeat the greatest care at all other points.

T1l. No. 43 shows by means of a eardboard model the result that fol-
lows when the models are not attached at their proper distance from the
condyles and the height of the bite must be changed. The models in A,
in I1l. No. 43 have been attached too far forward, and the teeth have been
articnlated aceordingly. When these are tried in the mouth, only the
molars will eome into eontaet, the incisors failing to meet, while on the
contrary, when the models have been attached too far back, only the
ineisors will eome into contact, and the molars will fail to meet.

Models ean be aceurately mounted en the articulator by only one
means; that iz the use of the face bow. When these articles were
written, there was but one face bow generally known in this country,
that made by Dr. George B. Snow. Since that time the exeellent artieu-
lator of Dr. Gysi has been introduced to American dentists, It carries
the face bow idea perhaps even farther than Dr. Snow applied it in
ordinary work. The Gysi articluator requires more time and atten-
tion in the early stages of denture making than the one deseribed in
the following pages. The writer’s opinion is, after very limited ex-
perience with it, that during the latter stages it saves as much time as
it required extra in the earlier stages, and that it will make possible
results never before within our reach. The writer understands that one
of Ameriea’s leading plate workers is about to produnee a new artienlator,
and this feature will doubtless be embodied therein. While the distance
from the condyle to the incisal edges of the lower eentrals at the median
line may average four inches, it varies in practice from 35§ to 474
inches.  Without entering into the mathematies of the effeets of such
varving distanees, 1t may be said that it is well worth the necessary
trouble to mount the models on the articulator in such a way as to re-
produce the incisor-to-condyle distance peculiar to the case in hand.
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Probably more dentures exhibit faulty articulation in the mouth be-
canse of the models having been incorrectly set on the articulator than
from any other cause; for dentures set fo articulate at one distance
from the joint will not articulate at a greater or lesser distance when
the height of the bite* is changed.

There is scarcely a probability of the models being placed on the
articulator by chanece so as to reproduce the condyle-to-incisor distance
peculiar to that patient. Unless that distance is correetly reproduced,
the dentures articulated on the models thus placed are less likely to ar-
ticulate well in the mouth.

ILL. No. 43.—Upper half models attached to artleolator with too great ineigor-to-condyle distanee
and teeth articolated.

Lower half. The dentures, artienlated as above, are put inte the mouth. Only the molars strike,
Such *f guesswork ' attachment of models to artlculaters accounts for many articulation
fallures.

Many articulation failures can be avoided by accuraey at this point.
This applies as strongly to dentures articulated in the common way as
to those articulated anatomically.

With both trial plates in the mouth, the elosure of the jaws in proper
relations is secured by any method satisfactory to the operator.

While the jaws ave held in these relations, continnons vertieal marks
should be made across the bueecal surfaces of both trial plates so that
they may be replaced in proper relations to each other after removing

# By bite is here meant the separation between the upper and lower alveolar
ridges in position of normal closure.

T Published by the eourtesy of Dr, George B. Snow and reproduced from The
Deptal Cosmos for Febroary, 1910,
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from the mouth. They are then removed, placed in proper relations to
each other and sealed together with a hot spatula.

Ihstortion of the trial plates will be much less likely to oceur in
handling, if they are placed on their respective models immediately
after removing from the mouth and handled thus.

One portion of the Snow Face Dow consists of a straight eylindrieal
rod with a flat eurved piece across the end ;¥ this entire piece is known

In. o, 44, —Moidelz of two natural dentures showing wide variation
in the ineisor-te-comiyle distanee.  In the apper model this distanes
iz 3f inchez. In the lower, It is 4§ inches.  For the significaoee
of this wvariation, see Illustration Noo 435,

as “ the mouth piece.” The flat eurved eross part 1= now heated to a
temperature which really softens wax, and is ingerted deeply into the
labial surface of the upper trial plate as nearly like Tllustration No. 45
as possible.

* When this article was written, the form of the mouth piece in common use

for this work was as deseribed here, Sinee then another form has been introduced;
Iterature making plain its use accompanies each face bow,
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It will be noticed that the stemn of the mouth piece™ is parallel with
the ocelusal plane of the trial plates. It also projects forward as a con-
tinuation of the median line of the body. Care must be exercised to see
that this month piece is firmly seated, =o that the trial plates may be
handled by it without loosening. In cases where it is diffieult to seat
it firmly in the manner shown here, it should be seated as well as may
be and additional wax flowed about it.

e, No. 45 —Trimmed bites bheld on models aml month plece of face bow frmly seated parallel with
occlisal lll:lhl' Ol b=,

The trial plates, still fastened together and with the mouth piece
attached, are laid aside while preparations are made for using the rest
of the face bow. Place the finger on the side of the face and locate the
head of each condyle. Perhaps this can be best done by having the
patient depress the mandible so that the finger sinks into the depression

* Held in the right hand,
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left behind the condyle as it moves forward. By having the jaw slowly
closed, the return of the mandible to the position of rest can be followed
and the head of the mandible located. It will usually be found about
10 mm. in front of the tragus of the ear and on a line toward the ounter
corner of the eye. When located, mark the skin over cach eondyle with
a lead-peneil or chalk, so that the marks are plainly visible.

Put the trial plates, still fastened together, into the mouth and have
the jaws closed into them. The stem of the mouth piece should then
project forward in the median line.

The face bow presents, on either end, a sliding pointer with a clamp-
ing nut which locks it. From the central portion of the bow swings a

ILL. Moo 46.—Location of head of condsle om Bone from tragus of {he ear to corner of eye.*

swivel elamp pierced by a hole for the stem of the mouth piece. This
swivel elamp swings freely when the set serew is loosened.

Loosen the clamping nuts which fasten the pointers, and slide the
pointers ontward. With one end of the face bow in either hand and the
bow projecting forward, pass the hole in the swivel elamp over the pro-
jeeting stem of the mouth piece and place one pointer over each mark
locating the head of the condyle. Press the pointers in firmly against
the face, and move the bow to either side until the same number of
marks on the pointers show between the frame of the bow and the face
on both sides. This done, lock the clamping nut about each pointer.
Support the hack end of the face bow with one hand in such a way that

* Gysi, Cosmosz, January, 1910,
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neither pointer can move from its proper loeation over the head of the
eondyle. Then lock most firmly the swivel elamp about the stem of
the mouth piece. This renders into one, for all practieal purposes, the
face bow, the month piece and the attached trial plates.

Or the clamping serew may be given in charge of the patient, with

[, No. 47.—Face bow in position on patient’s face. Prothera attachment on face bow to assist in
proper adjustment. Bites in month with T pieee projecting through swivel clamp on face Bow.

directions to tighten it at the proper time. Then both hands of the
operator will be free to adjust the pointers over the condyles. (After
the patient has tightened the clamping serew, it 1s well for the operator
to assure himself that it is tight enough. )
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To overcome the difficulties which some meet in properly placing the
face bow, Dr. J. H. Prothero devised an attachment for each of its ex-
tremities which facilitates proper placing. The attachment has a slid-
ing rod to enter the external opening of each ear, and serews by which
the pointérs of the face bow may be raised and lowered, and moved for-
ward and back.

The face bow, with the Prothero attachment, properly adjusted to
the patient’s face, may be seen in Illustration No. 47,

When the swivel elamp has been locked in place, fastening the trial
plates immovably to the face bow, the elamping nut about each pointer

Prothere Attachment
to Snow Face Bow

ALk
i

Ttn. Mo 48%.—Face bow and properly artieolated bites mounted on articulator ready for attaching
mlels to articulator bows.

should be loosened, the pointer moved outward, and face bow and bites
removed as one.

The articulator may be quite simply prepared for mounting the
models. If, at some eonvenient place in a bench, a nail be driven part
way in and then bent over in such a way that the lower bow of the artic-
ulator slides under it and is thereby held close to the bench, the hand-
ling of the articulator will be made easier. By means of the set serew,
adjust the model bows of the articulator so that they are parallel. Shide
the lower bow under the nail referred to and throw the upper model
bow back. The pointers of the face bow should be pushed in as far as
possible and firmly locked. In the inner end of each pointer is a recess
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which fits over a pin projecting from the outer framework of the articu-
lator joint. The face bow should be spread a little and the recesses
placed over the pins just mentioned. The face bow will then be held in
the proper lateral position,

The trial plates should now be placed so that the ocelusal surface is
parallel with the lower model bow. If the steps so far deseribed have
been properly taken, it is necessary only to move the face bow up or
down until the stem of the mouth piece is parallel with the surface of
the table. This brings the ocelusal plane of the bite parallel to the lower
model bow. By means of a prop, the face bow iz held in this position.

To mount the upper maodel, place it in its proper trial plate, bring
the upper model bow forward above it, and push the movable sleeve on
the model bow back against the framework of the artieulator. Attach
with plaster in the usual way, enclosing the forward end of the sleeve
in the plaster.

To mount the lower model after the plaster attaching the upper
model is set, invert the articulator, face bow and trial plates. Place
the lower model in its trial plate, bring the model bow to position above
1t and attach with plaster in the usual way. Carry the plaster up at the
heel 1n such a way as to include the framework of the articulator. It
will then be a gnide in replacing the bow should it be removed. Carve
out the plaster which forms the center of the lower model, leaving the
ridge supported by the plaster above the bow. This permits much better
access to the lingnal surfaces of the trial plates and teeth.

The face bow and mouth piece may be removed, leaving the models
attached to the artienlator in positions which reproduee any peenliari-
ties of the case. The importance of such model mounting has been men-
tioned, but it is worthy of mention again. Whether or not the dentures
are to be anatomically articulated, the models should be mounted in this
manner. And it is probably true that unless they are mounted thus
accurately, articulation of the teeth to give satisfactory results in the
mouth will be more difficult or wholly impossible.



CHAPTER VII
DETERMINING THE CONDYLE PATHS

Whex the models have been properly mounted on the articulator by
means of the trial plates and face bow, the inelination of the condyle
paths of that partieular patient should be determined. There is some-
thing of a formidable sound about that term ** determining the condyle
paths.” It savors of something that we know but little about. And
many dentists have doubtless heen deterred from mastering this part of
the work by the name given to if.

But the step itself is really very simple, thanks to the mechanical
appliances now available. It is not more complicated or difficult than
the use of the face bow. A few words of explanation as to why it is
necessary may not be amiss,

o

Inn. No. 49.—Bite gauges as furnishel with articulator.

A1l persons do not chew alike, at least so far as the movement of
the condyle is concerned. In a few people the condyle moves almost
horizontally forward and back. Tn others. it moves nearly straight up
and down. Between those horizontal and vertieal extremes there may
be found in different people, almost every degree of variation. The
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average condyle path probably shows an inclination of 33 degrees™ from
a horizontal line, running from the ear to the nose, as in Illustra-

tion No. 14.

Fowd

ILn. No. 50.—Lower trial plate with *° bite plates ' In proper pasition. Upper trinl plate showing
holes made by comes of °° Blie gauges '™ when protruded bite is taken,

* Gysi, Cosmos, January, 1910.
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Many dentists nse articulators having fixed condyle paths. Some
have horizontal condyle paths and others have an inclination approxi-
mating 33 degrees. Articulators with horizontal condyle slots are, in
the writer’s opinion, but little better than plain line articulators.
Those articulators having condyle slots of approximately average in-
clination are much superior to those having no such slots, or only hori-
zontal omes. For many cases, articulators with fixed condyle slots of
medium inelination will prove quite satisfactory. They offer a possi-
ble short cut to the desired end of good artienlation. But for many
cases they must be insufficient, and one could never know whether or
not this was the case, save as dentures articulated on them, fell short
of full service in the month.

The practice of determining the condyle path for each side of the
patient’s face is so simple, onee the procedure is understood, and re-
quires so little labor that it must appeal to every ambitions prosthetie
worker as the more desirable course.® Furthermore, one need know
little of the theories involved, to bring suceess. It is necessary only to
follow certain easy mechanieal steps and abide by the results. While
the determination of the condyle path is here deseribed only in connee-
tion with the denture making, it is quite as valuable to the erown and
bridge worker. By making full models of both jaws, mounting them by
means of the face bow, and determining the condyle paths of the
patient, the stress to which the erown or bridge will be subjected 1n
service will be at once apparent. And crowns or bridges may be so
prepaved as to avoid or successfully withstand strains which, but for
these precautions, would have been unrecognized and perhaps fatal to
the piece.

THE FROTRUDED EITE

With at least one of the articulators adapted for this work, there
are furnished two little objeets known as “ bite ganges.” See Illustra-
tion No., 40. These are useful in maintaining the trial plates in proper
relations, as will be shown. The bite gauges are set into the ocelusal
surface of the lower trial plate, as in Illustration No. 50. When the
upper trial plate is closed down onto them, the conical portions pierce
it, as shown in the same illustration.

* The method of determining the condyle path here deseribed is that used in
connection with The Snow Articulator and Face Bow., The somewhat different
method employed in connection with the Gysi articulator ean be learned upon apply-
ing to the importers, The Dentists’ Supply Company of New York.
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Both trial plates are now placed in the patient’s mouth. DBefore
c¢losing the jaws together, the patient is instrueted to thrust the lower

jaw forward about 145 of an ineh. In this position the lower jaw is

moved upward until the trial plates are in contact anteriorly. In the

Inr, Mo, GBl.—Getting the protroded bite. The sepnrator between trlal plates at heels, as recorded

and malntained by the “hite gauges.'" is cleatly shown.

majority of cases there will be a greater or less separation of the trial

plates in the posterior section, as may be seen by careful inspection of
[llustration No. 51.
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Here the advantages of the conical upward projections of the bite
gauges are manifest. They preserve the separation between the trial
plates posteriorly and help retain them in the proper forward and back
relations.

As soon as the trial plates come together anteriorly, staples like the
one visible in Illustration No. 52 are inserted as there shown. A better
form of staple can be made by twisting two pieces of wire tightly to-
gether and then turning all four points over, forming a pointed staple.
It is sometimes advantageous to melt a little of the wax of the ridges
about the staples, making their retention more secure and preventing
any changes in the relative positions of the trial plates. The trial plates,
thus fastened together, are taken from the mouth. By the aid of a hot
spatula they should be sealed firmly together on the lingnal surfaces
of the ridge at the median line and also at the loeation of the bhite ganges.
This prevents any motion between them at the next stage of the work,
and iz most important,

A SHORT CUT

When it is desired to dismiss the patient as soon as possible, and
to have ‘only one appointment previous to trying the dentures in, a
shorter method may be used, producing the same results. It is, how-
ever, slightly more eonfusing until one is acenstomed to the work.

To nse the shorter method, establish the “ oeclusal plane ™ as usual,
and trim the trial plates vertically to proper heights. Remove the lower
from the mouth and put the bite ganges in place. Place the lower trial
plate, carrying the bite gaunges, in the mouth and have the patient pro-
trude the lower jaw and bite as deseribed above. With the trial plates
in this position, any desired marks may be made to register their rela-
tions ; but they should not be fastened together.

The lower trial plate may be now taken from the mouth and the
bite gauges removed. The lower trial plate is then replaced in the
month, the jaws are closed together with the lower properly retruded,
and marks are made across both to show their relations. These.marks
should not interfere with those made in the position of the protruded
bite.

Both trial plates are removed from the mouth and fastened together ;
the mouth pieee of the face bow is inserted as before deseribed, and the
maodels are mounted on the artienlator by means of the face bow and
trial plates.

When mounting on the articulator is complete, the trial plates are
carefully separated, the bite gauges are replaced in the spots from which
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they were taken, the spring of the articulator is detached from the lower
portion, and the lower trial plate and model are protruded until the bite

Iin. Mo, 52.—Skde view of trinl plates following toking of protruded bite.

oanges fit into the depressions which they made in the upper trial plate
when both were in the mouth. The trial plates are then sealed im-
movably together. This brings the work up to its present stage, but
shortens somewhat the length of time the patient must remain in the
office.

ADJUSTING THE CONDYLE SLOTS

An important part of the joint of the articulator here used is a slot
on each side which may be adjusted to any desived position within a
considerable range of movement. The adjustable feature 1s controlled
hy a set serew, somewhat above and behind each slot, which locks it in
the selected position or allows further adjustment. A pin fastened to
the lower jaw, or mandible of the articulator fits loosely in each slot, and
may be moved forward or backward the length of the slot. This pin is
usnally held in the most retruded position by the spring on the back of
the articulator. In practical work, the condyle slot represents the emi-
nentia articularis of the sknll, and the pin in the condyle slot represents
the eondyle which slides on the eminenee.
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When the bite was first taken in the patient’s mouth, it was with
the lower jaw in a retruded position. With the upper and lower jaws
in this relation the models were mounted upon the articulator. The
protruded bite brought the condyles into the forward position. In
order to give this bite, the condyles were compelled to move forward
and downward along the paths peculiar to that patient. In the pro-

Int. No. S3 —Adjnating the Inclinations of the comdyle slots by
placing the lower model in the lowsr bite.

truded position of the mandible, the flat trial plates showed a certain
amonnt of separation in the molar region, and this separation was care-
fully preserved by the bite gauges used for that purpose.

The upper trial plate, with the lower fastened to it as deseribed
above, is now placed on the upper model, and by means of melted wax
applied at the edge of the trial plate, is fastened there.

The spring which holds the two parts of the artieulator in action
is released from the lower part; and the set serews which lock the con-
dyle slots in position are loosened so that the slots move easily.

The artienlator with models and trial plates attached, is now in-
verted as in Illustration No. 53. The lower model is ecarefully placed
in the lower trial plate and brought down to proper position all around.

The bringing of the lower model into its proper position will re-
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quire that the condyle slots of the articulator take on a certain slant.
This slant will depend largely on the amount of separation hetween
the trial plates in the posterior section. Adjustment of the slots by
hand often facilitates their taking the proper slant.

When the lower model rests in its proper place in the lower trial
plate the correctness of the slope of the slots may be easily determined.
Move first one slot and then the other gently from the present position,
and note whether the relations between the lower trial plate and the
lower model are disturbed. When each step has been carefully taken,
any movement of the condyle slots will be reflected in a movement of the
lower model.

At that adjustment of the condyle slots which permits the lower
model to rest evenly in the lower trial plate, the set serews should be
turned until the slots are immovable.

There will often be a difference between the slopes of the slots on
the two sides, one sloping more than the other. If the preceding steps
have all been taken with care, this difference need canse no uneasiness,
The same difference doubtless exists between the eondyle paths of the
patient. It is said to be due to extraction of teeth on one side of the
mouth before the similar teeth on the other side were lost. Gysi re-
ports having found as much as 50 degrees of variation between the
condyle paths on opposite sides of the same face,

Should the articulator show a difference of more than 10 or 15
degrees (the space between each two marks on the quadrants over which
the condyle slots slide is equal to 10 geographical degrees), care should
be exercised to see that the adjustments are correet.

Dentists nusing articulators with fixed eondyle slots will be unable
to make this slot adjustment. Such instruments are very satisfactory
for cases showing approximately average condyle paths. DBut one ecan
never know just how great the condyle slope should be, or whether a case
is an “ average case ”’ until this adjustment is made. Articulators hav-
ing condyle slots fixed in a horizontal plane, or nearly so, will be found
quite unsuited for accurate work, and dentists nsing them will neces-
sarily confine themselves to setting up teeth for occlusion, or mere open
and shut, rather than for articulation.

Having adjusted the condyle slots and locked the set serews, the
staples and bite ganges may be removed from the trial plates, the spring
may be engaged with the lower part of the articulator, and the lower
trial plate pulled back to its retruded position.

The next step will be to carve, by the guidance of the eondyle paths
as we have adjusted them, the compensating and lateral curves,



CHAPTER VIII
WORKING OUT THE TOOTIH CURVES

Tur inelined condyle slots are to be the guides in working ont two
curves in the oecclusal surfaces of the wax trial plates. These are the
curves which maintain the balaneing relations between the dentures
when the jaw is moved forward or laterally. They are known as the
(Compensating Curve, or eurve of Spee, and the Lateral Curve. In
cases where the condyle slots are inclined but little from horizontal,
these eurves will be comparatively flat. When the condyle slots are
inelined 33 degrees or more, the curves will be found quite marked.

The compensating eurve runs from front to back., Tt is formed by
the arrangement of the teeth and elevates the npper second molar above
the plane of the anterior teeth. See Illustration No. 54. These eurves
are usnally rather flat in their beginnings, but if worked out to an ex-
aggerated degree, often become very marked. It is believed, however,
that nothing is gained by working them out to an exaggerated degree.

The lateral eurve runs aeross the trial plates at right angles to the
compensating eurve, that is from buecal side to buccal side. Like the
compensating eurve, it is convex on the upper jaw. This convexity is
greatest in the molar region.

The following methods make the earving of these eurves much
more easy and rapid than formerly.

Upon the ocelusal surface of the lower trial plate, which was made
flat and has not been changed, is dusted a white powder, such as soap-
stone or taleum, with sufficient evenness so that any seratches upon that
surface will show. The trial plates are then closed together and gentle
pressure is made from the most anterior portion of the upper model to
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the most anterior portion of the lower model by means of the thumb and
finger. By pressure on the anterior end of either condyle slot the upper
maodel is moved laterally back and forth several times. When the trial
plates are separated it will be seen that the ocelusal margin of the upper
trial plate, on one side, has rubbed the powder noticeably in several
spots.  If both ocelnsal surfaces are smooth and level, this rubbing will
probably oceur first in the bieuspid region. This is shown by the dark
spot on the ocelusal surface of the lower trial Ih]_ﬂtl," at the loeation of
the right bicuspids in Illustration No. 55.

ILn, No. 564.—The compensating curve and its relatlon to the teeth.*

The wax of the lower trial plate is now seraped where the powder
was rubbed. For this some workers prefer an old blade from a safety
razor, and some prefer a wooden handled ink eraser, such as is common
in business offices.  When the wax in the rubbed arvea has been hollowed
somewhat, fresh powder should be dusted on and the rubbing and serap-
ing process repeated.  When the necessary technic has heen acquired,
the seraping or carving can be done rapidly, sinee the indications of
the first rubbing will prove a reasonably aceurate guide for extensive
carving, But it cannot be urged too strongly upon dentists who care
to anatomically articulate dentures, that in the first two or three sets of
trial plates there should be given to this carving enongh time and atten-
tion to demonstrate the principles and methods mmvolved. The time
spent in doing this will bring ample rewards in the future. Trial plate
making will never again offer difficulties.

This form of carving should be continued on one side only until the
apper frial plate rubs the powdered surface of the lower to the outer

¥ Courtesy of Lea and Febiger.
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margin on that side. The other side may then be carved in like manner.
This is as far as this form of carving should be carried, since it is not
desired to lower the labial margin of the lower trial plate. If the trial
plates be now closed together and examined from the lingual, it will be

T, Mo, ShH.—Moving the upper model laterally rubs the powdersd sorface of the lower trlal plate.

seen that while the onter margin of the lower trial plate remains nn-
disturbed, the ocelusal surface has been considerably inelined toward
the lingual. This inelination will be least in the molar region and great-
est at the median line.

If the upper model be moved to the right the trial plates will now
remain in contact on the left side, but separate noticeably in the molar
region on the right. The amount of separation will depend almost
wholly on the inelination of the condyle slots. If this ineclination be
very slight, say only 10 degrees, separation between the heels will be
slight. Tf, however, the inelination of the condyle slots be 33 degrees,
which Gysi thinks is the average, the separation will be noticeable. If
the inelination of the condyle slots should be 60 or 70 degrees, as is
found in some eases, the separation will be very marked.

The next task is to so continue the curves in the occlusal surfaces of
both trial plates that this separation in the lateral movement may be
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overcome. This may be done by building up the heel of the lower trial
plate into the compensating curve and then carving the heel of the
upper trial plate to fit the lower as thus built.*

The heel of the lower trial plate is built up as follows :—Cut aeross
one end of a sheet of base-plate wax as it comes in the box, making a
strip about three-fourths of an inch wide. Soften this on one side and
fold, and repeat the softening and folding until a roll has been made
which is soft all the way through. With gentle heat, soften one heel of

Irz. No, S6.—Upper models moved laterally and pressed down on rell on bheel of lower bite.

the lower trial plate, place the little roll thus made on the heel, and
attach it firmly by means of a hot spatula thrust through the roll and
into the wax. When the union is sufficiently firm for working purposes,
moisten with water the ocelnsal surface of the upper trial plate direetly
over the roll. Before bringing the trial plate together, move the npper
model about one-eighth of an inch toward the side on which the roll is
attached. With the upper thus moved laterally, press the models to-
gether until the trial plates come in contact on the side opposite to the
roll. (See [llustration No. 56.) Separate the trial plates and trim away
the excess of wax to the lingnal and buecal. Tt will be observed that the

* Credit for the following method should be given to Dr. E. 8. Ulsaver. It is
ong of the best mechanical steps in this method,
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upper ridge did not flatten the roll horizontally, but that this surface
shows an imelination upward and backward from the oecclusal surface
of the lower trial plate. This is the beginning of the compensating
curve, This surface also slopes lingually ; that 1s, the elevation is less
at the lingual margin than at the buccal margin, This is the beginning
of the lateral curve in this section,

It has been suggested that the npper model be moved laterally only
about one-eighth of an inch, because it is found that if the model be

ILL, Moo 7. —RBites, in central occluslon, kKept apart by bullt-up heel of lower,

pulled farther, the compensating and lateral curves are exaggerated.
So far as we are able to determine at present, practically all the benefits
that would be possible from even the most exaggerated eurve are secured
by the eurve that results from moving the upper model one-eighth of an
inch. Dentists who wish to earry their education out in this matter
will find it profitable to make a set of trial plates and in carving to
move the npper model as far laterally as the articulator permits. This
will give an understanding of the compensating and lateral curves which
will be impossible of attainment by any other means.

When the upper model is allowed to return to a position of central
occlusion, the trial plates will be kept apart by the built-up heel of the
lower. (See Illustration No. 57.) At the point of contaet with the
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lower, the upper must be carved to permit the trial plates to come to-
gether all around.  Begin seraping at the buecal-occlusal margin in the
cuspid region, seraping harder as the heel is approached. The scraped
surface of the upper should have just the same upward and backward
inclination as the built-up heel of the lower. It should have just the
same lateral enrve, so that in the position of central occlusion the built-
up surface of the lower and the seraped surface of the upper, show
nearly exaect contact.

The heel of the upper should be seraped in a enrve somewhat longer
than that shown by the built-up wax on the lower trial plate. That
probably extended forward only to the bienspids. It terminated

1

abruptly, leaving a sort of “ jumping-off place.” The curve of the

ILL, No. 58.—The compensating and lateral curves =0 worked out that the trial plates do not
separate.

upper necessary to fit the built-up lower may be carried forward to the
location of the euspid. When the trial plates are in contact all around,
this will leave a 1t'iillig1ﬂ:it' Open space anterior to the flattened roll.
This should be built in with soft wax and the npper trial plate moist-
ened and closed down on it.  This will shape it to conform to the enrve
in the upper.

[f, by pressure on the same condyle slot as hefore, the upper model
be'now moved laterally, a slight separation will probably ocenr between
the heels of the upper and lower trial plates. This is due to the fact
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that the upward curve of the lower trial plate was shaped by the occlusal
surface of the untrimmed upper. The upper now having been trimmed,
its occlusal surface oceupies a somewhat different position, hence the
separation. Another roll of wax is attached to the ocelusal surface of
the lower trial plate in the same place and in the same way as the first.
The ocelusal surface of the upper is moistened and the upper model is
again moved slightly toward that side and pressed down until the trial
plates come in contact, on the opposite side. This will be found to again
inerease the height of the heel of the lower on that side and to increase
also the compensating and lateral curves. The upper trial plate is again
carved on that side until proper relations are established. 1t may now
be found that when the upper -model is moved laterally through the one-
eighth inch of distance, the heels of the two trial plates will not sep-
arate. Should a separation of any size ocenr, it may be remedied by a
third building in like fashion. By this means, the compensating and
lateral eurves may be so acenrately worked ont that no separation is
perceptible between the trial plates through the range of movement men-
tioned. The trimming of the wax may usually be accomplished in much
less time than is here required to deseribe it, and with a little practice
the whole operation becomes very rapid.

Meantime, the opposite sides of the trial plates have remained un-
touched. Both sides should not be put in work at the same time. That
is, if the left side 1s begun, it should be finished before the right side 1s
touched. If this is not done, but both sides are put in work at the same
time, the accuracy seeured by the several mechanical steps here out-
lined will be lost. The earving will beecome merely time-comsuming and
vexations guesswork. DBefore the method mentioned above for working
ont the enrves was devised, the writer has several times spent an entire
working day carving one et of upper and lower trial plates to proper
articulation. At least equal artieulation between the trial plates may
be now accomplished in from 45 to 60 minutes.



< . CHAPTER IX
ARTICULATING THE TEETH

Wiex the compensating and lateral curves have been worked out
in the trial plates, the matter of eorrectly articulating the teeth becomes
very simple, provided proper moulds of teeth are used. The ridge on
one-half of the upper trial plate is eut away, beginning at the median
line. The upper eentral on that side is set first, bringing its ineisal
edge in contaet with the ineisal margin of the lower wax. If the teeth
have been seleeted by the method outlined in an earlier paper, it will
doubtless be found that this tooth will go to place without grinding
The rest of the half set are then placed in position, in orderly sequence,

In the =etting of the bicuspids and molars, it will make a great dif-
ference to the worker what moulds of teeth are used. The hicuspids
and molars to the nse of which dentists have, until lately, been confined,
are not adapted for anatomieal articulation, or indeed to sueeessful ar-
ticulation in any form. The writer does not know how lifelike were
the originals from which these have descended, but certainly these now
bear no noticeable resemblance to natural teeth. The relative heights
of the bueeal and lingual eusps are far from correet, and the eusp forma:
tion in general is not such as to elicit the praise of elose observers.

Nor is it practicable for the dentist to so grind these teeth that
proper artieulation shall result. The proper artieulation of 28 teeth
requires an aceuracy in proportion and in ensp and sulei formation!



80

which can hardly be accomplished by grinding. And even though it
could, few dentists have the training, the patience or the time for it.
Dentists who desire to undertake this labor of grinding are referred to
the writings of [}, George II. Wilson of Cleveland, O., who is very
expert in this line.  As, however, Dr. Wilson spends several hours per
denture in securing these results, and as all of these results with others,
can be obtained by the use of anatomical moulds in bicuspids and
molars, it is assumed that the dentist prefers to use these.

Sinee the introduetion of the anatomieal bicuspids and molars, prac-
tically all of this grinding has become unnecessary. And results which
no grinding is likely to parallel are attained almost without labor,

L. No. 59.—0n the left: wax trial plates, cueees worked ount, ready for setting teeth. On the
right: half of upper ridge cut away aml teeth set.

The anatomical bicuspids and molars are reproductions of the best
forms of natural teeth at the period of middle life. The mesio-distal
and bucco-lingual proportions of the natural teeth remain unchanged.
The bueccal surfaces are as in the natural teeth, save that the bueecal
markings in the molars are accentnated.

The oeclusal surfaces are changed from the natural forms only so
far as it is required by the use of two molars on artificial dentures, m
place of three in the natural denture. The cusps show the wear com-
mon to natural teeth in middle life and are lowered thereby from their
greater height in youth, This shortening of the ensps by wear is a very
common oceurrence in the natural teeth. The shortened ensps materi-
ally assist the dentist in seenring articulation and reduee the danger
of the dentures being dislodged. Deep cusps on artificial bicuspids and
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molars add nothing to the effectiveness of the teeth and prove sources
of annovance to the patient.

The upper and lower teeth in the anatomical moulds are carved to
articulation, one with the other. When opposed, they take their places
with a definiteness that cannot fail to please one acenstomed to the
nneertain articulation of the forms in common use.

These anatomical moulds may now be had in four sizes, a small,
a small medinum with rather small upper molars, a medium, and a large.
Other moulds are in preparation,

While the artistic suitability of given moulds is an important con-
sideration in the seleetion of anterior tecth for any case, the bicuspids
and molars may be selected with less reference to art. In these teeth,
the questions of size, proportions and articulation are most important.
The bicuspids and molars must not be too large to go well to place.
They must be properly proportioned in all their dimensions; and they
cshould artienlate with the opposing teeth as perfectly as may be,

Practically all the requirements of actual plate work may be met
by the use of a few properly graded sizes of bienspids and molars.  And
the anatomieal moulds as thus offered, carded with anteriors of suitable
sizes, meet very well indeed the practical demands of denture making.

Moreover, these bicuspids and molars are shaped, on the ridgelap,
like half saddle back moulds. This makes them relatively shallow. For
very close bite cases, where little vertical space ean be had between the
ridges, the pins may be bent npward against the poreelain, yielding a
very shallow form of tooth.

When the upper teeth on the one side now “ in work ” have been
set so that the occlusal surfaces vest against the ocelusal surface of the
lower trial plate, they should be waxed firmly in position in order that
they may serve as gnides for the movements of the models in setting
the teeth on the other side.

During the setting of the upper teeth, the articulator should be used
as a plain hinge articulator and the teeth should be set so that all Cusps
lie in contact with the wax of the lower trial plate.

The other half of the ridge of the upper trial plate is now removed
and the balance of the upper set, beginning with the centrals, is set in
like manner as the first half.

Having now set the upper teeth so that they occlude properly with
the lower wax their positions with reference to articulation may be
tested. Move the upper model laterally about one-cighth ineh from the
position of central oeclusion, and observe the relations of the buceal and
lingnal cusps to the ocelusal surface of the lower trial plate. On the
side toward which the upper model is moved, the lingnal cusps should
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be evenly in contact with the lower wax. The bueeal cusps on the op-
posing side should be in contact with the lower wax, as should the
lingual cusps if the movement has not earried them lingually off that
trial plate. When the relations of the teeth are satisfactory in this
position, the upper model should be moved to the other side and eorreet
relations between teeth and trial plate established. When the proper
relations are assured and the teeth are waxed firmly in position, half of
the ridge of the lower trial plate is et away, preparatory to the setting
of the lower teeth.

As the first molar is the most anterior lower tooth which has two

ILL. Mo, 60,—0m the right : opper set all in place; half of lower rlilge cot away amd lower
tecth partly set, On the left: both sets =et; both plates voleanized and remounted on
articulator for grinding.

lingual cusps, it is suggested that this tooth be set first. With the anat-
omical moulds used in these illustrations, the artienlation between up-
pers and lowers is so exact that the lower first molar goes to a definite
place and lodges there. Tt should be waxed in position. The lower sec-
ond molar should then be placed in position on the wax and the lower
second bicuspid and first bicuspid set. These having been firmly waxed
in their proper positions, the other half of the lower ridge is cut out
and the same teeth on the opposite side set in the same order and waxed
in position. It now remains only for the dentist to set the lower an-
teriors in position and in such artistic arrangement as he prefers.

The articulation between uppers and lowers should be made as exact
as possible without grinding the teeth. Because of the correctness of
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shape of the occlusal surfaces and the time-saving method of grinding
to be outlined later, it will be found unwise to spend time in grinding
the ocelusal surfaces of the teeth in the ordinary manner.

It will doubtless be well to try the teeth in the mouth and have the
patient make the nsual masticatory movements. Lf the foregoing steps
have been rightly carried out, few changes will be found necessary.

PERFECTING THE ARTICULATION

It will be noticed that no grinding has o far been done to adapt the
teeth to position and the time and labor saved by this omission will be
very noticeable. The following method for perfecting the articulation
is suggested :

When the dentures are seen to be satisfactory, the upper, together

Tir, Mo, Gl.—Anatomical articnlation in lateral excursion of the mandihile.
Mote form of contact on both sides.

with its model, is removed from the articulator and vuleanized in the
usual way. This leaves the lower model, with the teeth in position, on
the articulator. When the upper plate has been vuleanized, it is very
carefully articulated with the lower, and while o articulated is filled
with plaster and again attached to the upper model bow. The lower
model and plate are removed and the plate vuleanized in the usual
manner. It then is earefully articulated with the upper which is now
in its former position on the articulator, and attached to the lower
model bow in the same way. A thick paste made of carborundum pow-
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der and oil is smeared over the oeclusal and ineisal surfaces of the teeth
and both sets are firmly rubbed together through every biting and grind-
ing motion permitted by the slant of the condyle slots, which remains
unchanged. With the moulds of tecth here suggested the only points
which will need grinding are those which may have received undue
elevation by the manner of setting or by slight variations in the flow of
the poreelain during baking.

The following advantages are gained by this method of grinding:—

The articulation is made much more perfeet than by the usunal
method.  This form of grinding takes down the little contact points

ILL. No. 62.—0On the rlght: dentures made on n plain line artieolator.  They were et with flat
oocluzal planes for a patlent having a condyle path inelined 50°,  Om ithe lefi: dentores
anatomleally articolate] with the compensating corve regoired for the case.

which present very close adaptation. Many of these little points would
he diffienlt of loeation for reduetion with a stone.

The grinding is done more rapidly than in the usual way. From
fifteen to thirty minutes completes the grinding,

The surfaces of the teeth are altered to only the necessary extent.
These mouids require no general alterations to permit elose artienlation.

The glaze is removed from the occlusal surfaces of the bieuspids
and molars, thereby facilitating the retention and erushing of food.

The anterior teeth are automatically © aged 7 in just the manner
suitable to the case.

The adaptation of the npper and lower dentures, when this grinding
is complete, will naturally be affected by the amount of experience and
care of the worker, but after a few dentures have been made by these
methods, the following adaptations should be present:

When the upper jaw is moved laterally so as to bring the buceal
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surfaces of the upper and lower teeth on one side into the same verti-
cal plane, there should be contaet of all the npper and lower teeth on
that side from the centrals or laterals backward. The interdigitation
of the buecal ensps should be nearly exaet and that of the lingunal [QIENIE
should be sufficiently elose for all practical purposes. At the same time
the teeth on the opposite side of the upper denture, that is on the side
not engaged in rushing, should be in contact with the lower teeth on
that side, from the upper first bienspid back. In other words, it is
possible to so set the dentures that only three teeth in the npper denture

. : : - Ii
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ILL. Mo, G6i.—Zame dentures as shown in previons illustration, Here thrown inte lateral oeelo-
sion.  The one on the left is thlted to show balapcing contact of right molars. Xotice sep-
aration beiween left molars io dentures on rlght band.

will be out of contact while the dentures are in this relation. These
teeth are the central, lateral and enspid of the side not engaged in
ernshing.

The adaptation in the ineising bite is as follows. If by even pressure
on both condyle slots, the upper model be carried backward until the
upper incisors are in the end-to-end bite with the lower inecisors, there
should be a contact between each upper tooth and its opposing lower.

The upper enspids will be in contact with the lower first hicuspid;
the upper first bieuspid with the lower second bieuspid ; the upper see-
ond bicuspid with the mesial cusp of the lower first molar; the upper
first molar in eontact with the lower first and second molars and the
upper second molar in contact with the lower second molar. The result
will be that during the inecising bite, when the incisors come together
in the end-to-end contact, the npper denture will be supported through-
out its entire length on both sides by lower teeth. In the final incising
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bhite, when the lower meisors pass upward and inward along the upper
incisors, the buecal ensps of each bicuspid and molar will slide down
the appropriate inelined plane of the lower tooth.

Ien., No.o G4.—Artificial dentures in place, The mandible iz here thrown to the right,

bringing the bucesl cusps of both sets into the same vertical plane and Interdigitating
them.  This relation Is pecessary for mastleation and the proper sappori of the
dentures.

WHAT ARE THE RESULTS OF THESE STEPS, AND ARE THEY WORTH THE
TROUBLE INVOLVED 4

[t is diffienlt to compare these results with those from plate work
done in a haphazard manner, because there is no comparison in the
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value of the service rendered to the patient. Tn the ordinary form of
plate work, any real erushing or chewing ability which the patient
may have is largely a matter of aceident. With the method here out-
lined, certainty replaces guesswork at nearly every step, and in at least
a very large proportion of cases, satisfactory results are assured.

Patients for whom dentures articulated in the ordinary manner
have been removed and anatomically articulated dentures furnished,
have been given much greater grinding power and such greatly in-
ereased satisfaction that one can say only that the average results from
this form of work are such as conld not be attained in the ordinary way.
What is quite as much to the point is that patients for whom dentures
of this sort have been made, willingly pay the inereased fee,

The additional time consumed is not as great as would at first ap-
pear. It is probable that for the average dentist the time required for
making an upper and lower denture will not be inereased more than
3 or 4 hours, when enongh have heen made by this method to familiar-
ize him with the technic. Rapid workmen will greatly reduce this
estimate,

THE MAKING OF PARTIAL DENTURES

It is quite a common experience for dentists to be confronted with
the problem of making partial dentures, involving the bicuspid and
molar teeth. In such cases, as indeed in all other partial dentures, the
service which the dentist renders to his patient can he materially in-
creased by making models of both jaws, mounting them on the articu-
lator precisely as for full plates, working out the condyle paths as sug-
gested in the making of bridges and the building of a partial bite which
will show the compensating and lateral curves. Of eourse in such
cases the dentist will use the natural teeth opposing the trial plate as
the other denture, and he will be somewhat limited by any unusnal posi-
tions which these teeth may have taken. But allowing for such limi-
tations, the stability and usefulness of the partial denture may be
greatly increased by this method and by so artienlating the artificial
teeth with the natural teeth that the ordinary masticatory movements
art provided for.

Dentists are often confronted with the request to make one denture
to articulate with another already in place. Tt is unlikely that the den-
ture in place is constructed for anatomieal articulation, and it will
usually be found impossible to anatomically articulate another denture
with it.

Under such conditions the dentist is fully justified in persnading
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the patient to permit him to make a new denture to replace the one in
nse. By use of the new moulds of teeth and the method here outlined
he can then anatomiecally articulate both.

r

I, No. GS.—Artifieianl dentures in place.  Teeth selected by the methols sogoesied in

the fext,

The greatly improved service which he can render with the corre-
spondingly improved benefits to the patient are ample warrant for such
persuasion.



CHAPTER X
SUMMARY OF STEPS IN ANATOMICALLY ARTICULATING FULL DENTURES

Magixe tnk Trian PraTes.

Secure a good plaster model of each jaw.

Shape a base plate of base-plate gutta percha over each and trim
as for a gold base.

With a ruler and a soft pencil, mark on the side of the patient’s
face, a line from the lowest point of the external anditory meatus to the
lowest point of the wing of the nose. This is the ** occlusal plane ™ and
the ocelusal surface of the upper trial plate must be made parallel
with it.

Lay within reach, near the patient, a silver case knife.

Adapt a voll of soft wax to the ridge of the upper base plate. The
base plate with the wax ridge attached will be hereafter spoken of as
the  trial plate.”” Support in the mouth with the third finger of the
left hand ; lay the blade of the case knife from the heel forward on the
ocelusal surface of the right-hand side of the trial plate, supporting it by
pressure of the first and second fingers of the left hand. With the right
hand, move the handle of the knife until it is parallel with the line
on the side of the face. This will shape the surface of the wax ridge
on the right side, parallel with that line. By the eye, trim the other
half of the ridge of the upper trial plate to the same occlusal plane,

Trim the ridge of the upper trial plate until it is about a millimeter
and a half, 1/16 in., longer vertically in the median line, than the up-
per lip at vest. Replace the trial plate in the month.

Attach a roll of soft wax to the ridge of the lower base plate in a
similar manner, making a lower trial plate. Place it in the mouth.
Have the patient close the jaws together, until the lips touch lightly in
repose. This will give the proper combined height for the trial plates,
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and correct the proportionate height for each. The cold and hard upper
trial plate will shape the occlusal surface of the lower trial plate to
its proper plane.

Mark the labial surfaces of the wax ridges for the sizes of the teeth.
Select the mould number by the Twentieth Century Method and lay
the teeth aside until ready for use.

Have the patient bite both jaws together in proper relations and
make continuous scores across the bueeal sides of both trial plates in at
least two places.

Remove the trial plates from the mouth; put on the models; place
together in right relations. Seal together with a hot spatula.

Gerrineg THE CoxpyLe Parus.

Locate on the side of the patient’s face, the head of each condyle
and make a plainly visible mark over it.

Heat the mouth piece of the face bow and insert into the npper trial
plate in proper position. Put trial plates, fastened together with mounth
piece attached, into the mouth. Adapt the face bow. Lock the bow
and mouth pieee together, and remove all from the face and mouth.

Set the model bows of the articulator parallel by means of the set
serew. With the articulator sitting upright, slip recesses in heads of
the sliding pointers of the face how over pins on the joints of the articu-
lafor. Move the face bow up and down until the mouth piece and the
lower model bow are parallel.

Prop in that position and put upper model in upper trial plate,
Push the sleeve on the upper model bow back against the artienlator
frame and attach the model to the bow in the nsual way, enclosing the
forward end of the sleeve in the plaster. Tuvert the artieulator, face
bow and trial plates; attach the lower model in the nsual way, earrying
plaster up about the base of the articulator frame. Before the plaster
is too hard, eut ont the center of the lower model.

Mount the bite gauges in the ocelusal surface of the lower trial
plate. Put both trial plates into the month, Have the patient protrude
lower jaw and bite until trial plates come in contact in front. Fasten
together with staples at region of cuspids, and seal together on the lin-
oual sides. Loosen the set serews governing the movements of the eon-
dvle slots. Mount upper trial plate, with lower trial plate attached,
on the upper model, and seal fast. Adapt lower madel to rest quietly
in lower trial plate and lock the set serews and condyle paths in the
slant which permits this position of the model. Remove staples and
bite ganges. Engage the spring on the back of the articnlator.
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Cagvize THE ComrexsaTing Curves.

Dust white powder on the oeclusal surface of the lower trial plate.
Move the upper trial plate laterally on lower, and carve. Attach a
conical roll of wax to heel of lower trial plate. Pull the upper model
to that =ide 1/8 in. and close till trial plates are in contact on the oppe-
site side. Trim away the execess bucecally and lingually. Carry the
slope of the flattened roll into the occlusal surface of the lower trial
plate at cuspid. Trim upper trial plate to fit lower all around when in
central ocelusion. Repeat onee or twice, until the heels remain in eon-
tact during lateral motion toward that side. Build the other side in
the same manner.

ArricvraTig THE TEETH.

Cut away half of the ridge of the upper trial plate. Set half of
upper set of teeth, beginning with the central. Set occlusal surface of
bicuspids and molars against ocelusal surface of lower frial plate, as
carved. Either purchase the anatomical moulds which permit this or
grind the teeth until it is possible. Wax the teeth firmly in position.
Set the other half of the upper set beginning with the central. By
lateral movements of the upper model, make sure that the buceal and
lingual eusps follow the ocelusal surface of the lower trial plate prop-
erly in lateral and biting movements.

(‘ut away half of the ridge on the lower trial plate. Set lower first
molar, seeond molar, second bieuspid and first bicuspid on one side in
the order here named. 1o the same on the other side. Fill in the
anteriors to articulate properly and give natural effect. Perfect articu-
lation as far as possible without grinding.

Try the artienlated teeth in the mouth. Replace the lower plate
on the articulator. Detach the upper model and vuleanize the upper
plate in the nsnal way. After vuleanizing, articulate the upper plate
with the lower which is still on the articulator and again attach the
upper to the model bow in that position. Vuleanize the lower plate;
artieulate it with the upper plate and attach to the lower model bow.
Place a paste of carborundum powder and oil on the occlusal surfaces
of the teeth, press the plates together and move them through all the
movements possible to masticating and biting.

For partial dentures, work out the trial plates to the best possible
articulation with the opposing teeth and set the artificial teeth accord-
ingly. For bridges, work ont models exactly as for partial dentures.
Shape acclusal snrfaces of dummies so as to avoid destructive or undue
lateral strains,
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