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PREFACE.

This book is intended to make plain the principles of impression
taking and prosthetic articulation, but not to cover all applications of
those principles or to explain every minute detail of technic.

What is here presented has been learned from many sources. [
wish to disclaim originality in connection with anything appearing in
the book, and to express my thanks to all who have aided in any way.
Especial thanks are due to three helpers, as follows:

My, 8. G. Supplee tanght me the method of taking impressions
and helped in preparing this presentation. He follows Dr. Greene's
method, but has effected important improvements in finishing the 1m-
pressions with the mouth closed and under normal biting stress.  For
this reason I have called the method herein described the Greene-Supplee
method. Impressions finished in this way form excellent bases for re-

cording mandibular movements by Professor Gysi's methods.

Dr. J. Leon Williams has permitted the use of his methods of se-
lecting porcelain tooth forms. 1 believe these to be the first really scien-
tific methods of selecting tooth forms ever offered. By means of them
a person nntrained in dentistry can select tooth forms better than has
heretofore been possible to even skilled dentists.

Professor Gysi's methods of articulation seem to me far superior
to any others. Thev demand more of the dentist in the early stages of
the work than other methods. But they vield results not otherwise ob-
tainable. And, once mastered, they reallv save time.

Gysi articulators and Trubyte teeth are described and illustrated
here becanse I believe them to be unapproached by any other products
in their respective lines,

The Author.
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THE OBJECT IN IMPRESSION TAKING

is to secure models over which to make dentures that exhibat
Relative s[;lhi“l}' in all plhﬁi[iml:& of the mouth,
Efficiency in speech and mastication, and
(C'omfort to the llzlfit‘llh

Impressions finished with the mouth closed facilitate the making of
such dentures for the following reasons:

When the mouth is opened, the soft tissues on the buccal sides of
the upper ridge, and overlying the hard palate are distended. Im-
pressions taken with the mouth open yield models of the tissues in
distended positions. Dentures made over such models are often not
stable in all positions of the lips and cheeks.

When the mouth is open, the two prominent bands of soft tissue
on the buccal side of each upper ridge are distended backward from
their attachment to the ridge. IFor want of a better term I have called
this the “posterior position.” When the mouth is closed and at rest, the
anterior band occupies what I have called the “middle position,” while
the posterior band seems to lose its individuality.

When the mouth is closed and the lips are thrust forward as in
whistling or seizing food, the anterior band occupies what I have called
the “anterior pesition.” The posterior band is rarely prominent in this
position.

The positions of these bands are shown in Figures 2-3-4.

If the buccal margins of the impression are trimmed to fit these
bands in the posterior position, the act of thrusting the lips out in biting
food is very likely to dislodge the upper denture. But if the margins of
the impression be trimmed to fit the attachments in the anterior position,
it will be impossible to dislodge the denture by any movements of the
lipa.

[mmpressions with properly trimmed margins can be taken omly
while the mouth is closed and the upper and lower impressions support
each other under normal biting strain. The effects of such trimming
are shown in the illustrations on page 15.

NAUSEA FROM DENTURES.

Nausea is not caused by a properly fitting upper denture extending
too far backward, but by an imperfect fit of the posterior margin of
the denture, so that the soft tissues in moving up and down just touch
the denture, and a tickling sensation is caused, which results in nausea.

If an effort is made to secure a fit by carving the model so that the
posterior margin of the denture presses up into the soft tissues, nausea
may result.

If the impression be finished with the mouth closed and the im-
pressions under normal biting strain, the upper denture may be carried
as far back as is required, without causing nausea.
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IMPRESSION MATERIAL.

Modeling compound is preferred for impression taking because:

It permits taking the impression in “‘stages.”

Impressions may be finished with the mouth closed and under nor-
mal biting stress. This permits such adaptation of the dentures to the
soft tissues as is not otherwise possible, and seems to the writer the most
important advance in impression {aking methods of recent vears.

The dentist may know from the impressions whether or not the
dentures will fit the mouth.

Minor imperfections in the impressions can be easily corrected.

The impressions are built into trial plates. This expedites den-
ture completion.

None of these procedures is practicable with plaster of paris.

ESSENTTAL STEPS 1IN IMPRESSION TAKING.
Examining the month.

Trimming the upper and lower trays.

Shaping the compound in the travs.

Taking the working impressions.

Making upper and lower trial plates.

Finishing the impressions, :

EXAMINING THE MOUTH.
Figure No. 1.

Every mouth should be examined as to:

The character and extent of soft tissues overlying the hard palate.

Where the movable portion of the soft palate begins.

The character and extent of soft tissues in the ridges.

The location and strength of the muscular attachments on the
buccal sides of the upper ridge and both sides of the lower ridee.

The space between the tuberosities of the upper ridee and the rami
of the mandible when the mouth is closed.

Examinations should be made with the finger, with the mouth open
and closed.

All nnusual conditions should be recorded on a chart. They may
aid in making the dentures or in satisfving the patient.

The chart used at the Gvsi School of Articulation is reproduced
on page 17. It follows very closely Dr. McLeran's desion.

12
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Examining the mouth by the aid of the finger,
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POSITIONS OF THE UPPER BUCCAL ATTACHMENTS.

Figures Nos. 2, 3, 4.

The darkened areas in Figure 2A show the two prominent bands
of tissue attached to the buccal side of the upper ridge, in the position
they occupy when the mouth is wide open. [T call this “the posterior
position.” Both bands are prominent.

The blackened area in Figure 2B shows the position occupied by
the anterior band when the mouth is clogsed and the tissunes are relaxed.
I call this “the middle position.” Under this condition the posterior
band seems to lose its definition and merge into the other tissnes.

When the lips are projected, as in whistling or taking food, the
anterior band moves forward with its attachment to the ridge as a
center, to what [ call “the anterior position.” This position cannot
be easily shown in a model but its influence on the margin of an impres-
sion can be seen in Figure 31C. The posterior band does not seem to
be prominent in this position.

The Greene-Supplee method of impression taking albows both bands
to “trim” the buccal margin of the upper impression to all of their
positions, and then condenses the margin against the buccal tissnes with
the mouth closed, the muscles relaxed, and the anterior band in middle
position. Dentures thus “muscle trimmed” are generally stable in all
positions of the mouth.

Figure 3A shows a model of a mouth with the tissunes in the pos-
terior position and a metal plate adapted to it. Figure 31 shows a
model of a mouth made with the buccal tissues relaxed in middle posi-
tions, and the same metal plate on it. The space between the model
and the margin of the plate is noticeable.

Figure 4A shows a plaster impression of a lower jaw, as usunally
taken. There is a great excess of material, which has distended the
tissues on both sides of the ridge. This distension prevents the adapta-
tion of the margins of the denture to the tissues at the base of the lower
ridge. Such adaptation is essential to comfort and efficiency in a lower
denture.

Figure 4B shows a lower impression taken after the Greene-Sup-
plee method and properly adapted to the tissues at the side of the ridge.
This impression is comfortable and relatively stable in all positions of
the mouth.

14
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GUIDANCE BY FACITS LEARNED DURING EXAMINATION
OF THE MOUTH.

The upper denture should extend far enough back of the hard
palate so that its margin will make a valve with the soft tissues. In
cases of firm ridees i the front of the mouth, the denture need not
extend back onto the movable soft tissues. When the ridge in front is
very soft, the denture must extend farther backward to prevent being

thrown down in biting.

(Care must be taken not to displace the tissues in soft ridges. In
cases with very flabby ridges, special steps to prevent displacement
must be taken. Care must be taken also not to stretch the tissues on
the upper surface of the lower ridge, and cause pain.

The muscular attachments on the buccal side of the upper ridge
may be extensive or small, and strong or weak. The firmer the muscles,
the greater care must be taken to provide for their accommodation by
the margins of the denture.

The muscles on both sides of the lower ridge must be accommo-
dated. They arve weak but effective in dislodging a denture. Perhaps
even more care is necessary here than in the upper denture. In cases
with narrow lower ridees, the lower denture may need to ride partly
on the muscles. Dut it must be evenly raised and lowered by the
muscles during movements with the mouth open, and not thrown ont
of position.

Care must be taken that the upper tray and impression are so
trimmed between the tuberosity of the upper ridge and the ramms of
the lower jaw, that the denture shall not cause congestion of the tissues.

Spots of very hard tissue overlying the hard palate must be re-
lieved by laying tin of proper thickness over the model just before
vulcanizing. This applies especially to the tissues of the median line.

16



CHART FOR ARTIFICIAL DENTURES

(AFTER THAT COMPILED BY J. W. McLERAN, OMAHA, NEB. |
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IMPRESSION TRAYS.

The trays here illustrated are those designed by Dr. Greene. Those
designed by Mr. Supplee are more convenient in some respects. Other
trays can be used by proper trimming, and are used by some followers
of this method.

Trim the upper tray for antero-posterior length first. If the alveolar
ridge in the anterior portion of the upper jaw was found to be hard,
trim the center of the posterior margin to rest on the soft tissues imme-
diately posterior to the margin of the hard palate. If the ridge was
soft, trim the tray to extend back a little way onto the tissues which can
be seen to vibrate when the patient opens the mouth and says “Ah.”

Bend the posterior margin of the tray to lie in easy contact with the
tissues from the ridge on one side to the ridge on the other.

Trim the buccal margins of the tray until they “clear™ all muscular
attachments, so that the patient cannot bring any pressure on the tray
by lip or cheek movements. Bend these margins so that they follow
the outer sides of the ridge, about }5 inch away.

The upper tray, as thus trimmed, will be “shorter” in all direc-
tions, than the impression is to be. This permits manipulation of the
margins of impression material, where they extend bevond the margins
of the tray.

Trim the height of the “heels” of the buccal margins according to
the amount of free space hetween the tuberosity of the npper jaw and
the ramus of the lower.

Trim the labial and buccal margins of the lower tray until it can-
not be dislodged by lifting the cheeks and lips.

Trim the inner margin until lifting the tongue does not dislodee it.

The tray as thus trimmed may be extremely narrow. This need
not cause apprehension. The only function of a lower tray is to carry
the compound fo place.

Bend the handles of both trays out of the way of the lips.

Dry both trays to receive compound.
18



Fig. 6

A, A Greene tray, untrimmed for height or length and not fitted to the curvature of
the wault or ridge. This tray is likely to distend the tizssue=. It locatez the posterior
margin of the denture without reference to the conditions in the mounth. [t prevents
adaptation of the impression margins at all the borders,

B. An excesz of compound arrapged with more eare than is costomary, in the tray
ghown in “A.” Note the thickness of compound at the posterior margin of the (ray.

C. The impression taken with the tray and compound shown in “A” and “B." This
compound was evenly hot throunghout the mass. The posterior margin of the tray has
come into contact with the tissues at two spots, while the center of this margin was too
far from the tissues, Thiz impression was taken with the mouth open and without
“muscle trimming."

-
b

Fig.

A, The same tray as is shown in 6A, but trimmed for length, and bent to ensy
contact with the tissues of the vault at the posterior margin, The buecal and Jabial
marging trimmed to “clear” all muscles and to follow the eurvature of the ridge. This
tray permits manipulation of all Impression margins,

B. About the right amount of compound, properly areanged in troy. Note that
the compound does not extend quite to the rear margin of the tray in the median line,

. A baseplate Impression from the same mouth o= the impression in 60, The
massage Nustrated in Fig, 17 bas been applied, This incomplete impression s betler
than the supposedly complete one in Fig, GO,

19



WARMING THE COMPOUND.

IFigure No. 8.

Less than half a sheet of compound is usually sufficient for an
upper impression of ordinary size. The more skillful the operator the
less compound he requires.

The compound is to be iimmersed in hot but not boiling water, and
heated until the sharp marging begin to round down. It should then
be kneaded until the mass is of equal softness thronghout.

If the fingers are kept wet, the hot compound will not stick to them.

If the vessel containing the water is heaied from helow, a piece of
blotter may be laid in the bottom fo prevent the compound sticking to
the dish. 1f the blotter extends above the water on two sides, 1t will
be nseful in lifting the compounnd.

Electric heaters which heat the upper surface of the water more
than that in the bottom of the dish may be had, and are advantageous.

Form the soft compound into a smooth ball.

ATTACHING THE COMPOUND TO THE TRAY.

Figure No. 9.

Heat one side of the compound above a tiny gas flame or an alcohol
flame until it sizzles.

Attach the sizzling side to the center of the dry upper tray.

20



Flz. 8

Less than half a sheet of compound is reguired for an apper impression of medinm
gize. It is heated in water of a temperature of about 1607 until the sharp margins begin
to roind. It should be Eneaded until it i2 an even softness throoghout the mas=s and
ghaped into a ball,

|

IFig. B

The npper Impression tray is dried, One side of the ball of compound 18 heated over the
Hame untll It =izzles and & at onee attaehed to the center of the vault of the dried tray,

21



SHAFPING THE COMPOUND FOR THE ITMPRESSION.
[Figure Nos. 10 and 11.

With wet fingers quickly shape the soft compound into a mound in
the center of the tray, a depression all along where the alveolar ridge
will come, and a relatively high ridge to go up under the lip and cheeks.

Do not allow the compound to extend quite to the posterior horder
of the tray.

The compound is shaped as described above to cause it to come first
into contact with the tissues as shown in Figure 11. It should strike
first the centre of the vault of the palate, and the labial and buccal sides
of the ridge, and flow from both directions to the alveolar border. In
this way, distortion or displacement of soft ridges is avoided and perfect
impressions obtained,

When the ridge is extremely soft, that portion of the working im-
pression which came into contact with the soft ridge tissues may be
cut away, very soft plaster flowed into that portion of the tray, and the
nmpression replaced in the mouth. In this way, impressions of very
soft ridges may be obtained.

Care must be taken not to push forward the ridee in the anterior
part of the mouth, or pain may result from pressure on the blood ves-
sels and nerves passing through the anterior palatine canal in the
median line, just back of the incisors.

When taking the lower impression, the tissues on top of the ridge
must not be stretched or pain will be caused.

22



Fig. 10

With wet fingers shape the ball of compound to present o trough where the alveolar
ridge will come, a high ridge to go up under the lip and cheeks and a mound in the

center of the vaunlt. Do not allow the compound to extend quite to the posterior margin
of the tray.

Flg. 11

The compound is Intended to strike first the center of the vault and on the bueeal
and labial eides of the rldge and to fow to the crest of the ridge by pressure from both
slides, This prevents condensation or displacement of even soft ridges. Note that the
buceal margins of the tray are lower than the marging of the impression will be.

23






Fig. 12
Shape the compound into the form of a hill in the center of the tray. Keep it warm over
the flame and pinch off any excess at the top of the hill

Fig. 13
When the compound has been propercly shaped and the excess pinched off, warm the
top of the hill over the flame so that it can be shaped down to a smooth surface. Then

paEE the entire impression =arface of the compound above a small fame, so that Che
gurface may be rendered softer than the anderlying portions, Dip the teay and componnd
It hiot whiter to 4'r!I|;|!j:.';r|' RITC T
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SHAPING THE COMPOUND FOR AN UPPER IMPRESSION.

Figures Nos. 14 and 15.

When the top of the *hill” of compound has been properly warmed
over the flame, dip the entire tray into hot, but not boiling water, to
equalize the heat and avoid burning the patient.

When the heat has been equalized in this manmer, it is desirable
to heat the surface of the compound more than that which lies deeper in
the tray, so that the surface shall be in condition fo “flow” easily and
shall be supported by the slightly cooler compound between what may
be spoken of as “the surface layer” and the fray.

This additional heating of the surface compound may be effected
by turning the tray so that the palatal surface is downward and in this
position immersing the margins of compound and the “hill” in water,
of a temperature about 160 degrees, but not immersing the tray.

The tray should then be quickly inserted into the mouth, since the
surface will be in the finest possible condition for impression taking,

26



Fig. 14

It is a prineiple of this method of impression taking that the surface of the compound

shall be as soft a8 may be without changing form, while the underlying portions of the
compound shall be slightly cooler apd firmer,

When the surface has been heated as described and the heat has been eqgualized,
the tray may be held with the Impression side down and the hill and margins of the
impre=sion Immersed for a little in hot water. The tray should not be immersed.
When it is removed, the sorface should be just ready to flow, while the underlying

portions of compound will not be guite so soft. The tray is then quickly inserted in
the mouth.

27




THE UPPER BASEPLATE IMPRESSION,

Figure No. 15.

The tray is passed into the mouth and pressed about half way
“home” with a slight wave-like, side to side motion. The compound
on the buccal and labial surfaces of the ridege is pressed upward and
against the ridge by putting the finger into the mouth as here shown.

This carries the compound against the ridge and higher than the
margins of the impression will finally be. It makes possible the proper
trimming of the margins by the muscles.

I'f the compound is not carried up by the finger, the mareins of

the impression may be deficient, and much of the value of this method
may be lost.

28
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Carrving the compound op under the Hp and cheeks to insore sufliciently high rims,
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THE UPPER BASEPLATE IMPRESSION—Continued.
Figure No. 16.

While the cup is being pressed “home,” have the patient draw back
the lips as in hearty laughing and then push them well out, as in the
position for whistling. These motions of the cheeks and lips call into
action the muscles which extend over the margins of the impression,
and enable them to shape the compound to forms which will accom-
modate their movements without dislodging the denture. That is,
the muscles “trim’ the margins of the impression. The importance of
this will be more apparent, later.

The necessities of illustrating the action of the upper lip, required
the dentist to stand well back for this picture. In practice, it is im-
possible to stand back in this way and hold the hand so far back with-
out rocking the impression, which will cause the denture to rock also.

‘The dentist must stand in front of the patient, must see that his
finger extends well back under the tray, must press the tray up at the
back first, and when it is in position, must hold it firmly against the
palate, with just the slightest forward pressure to carry it toward the
highest part of the vault.

The patient will probably make the lip motions more intelligently
if the dentist instructs the patient how to make them before commencing
impression taking, and if he makes them when he directs the patient fo.
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Fig. 16

Patlent “muscle-trimming” upper impression by lip movements.
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THE UPPER BASEPLATE ITMPRESSION—Continued.

Figure No. 17,

When the compound was pressed up nuder the lip and cheeks as
shown in Figure 13, it was carried higher than the margin of the im-
pression will be, in order that it might be trimmed by the action of the

muscles.

The motions of the cheeks and lip shown in Figure 17 trimmed
the margins of the compound, by turning it outward and downward
where it interfered with their movements. In doing this, they fre-
quently turn it too far downward, and it is necessary to press it inward
against the tissunes and carry it again a little upward.

These ends can be achieved by applving the thumb and forefinger
of the left hand to the cheeks and lip, below the upper margin of the
tray, and giving them a slight rotary motion, with gentle inward pres-
sure. Care must be taken not to pull downward. The fray i1s mean-
time held firmly in pesition by the finger of the right hand in the vanlt.

This massage will also continue the downward movement of the
excess compound and turn it beneath the tray.

When this massage has been completed, an impression should be
sufficiently well adapted to the vault of the month and the surface of
the ridges so that it will not rock. If it rocks, it must be corrected or
remade, since the rocking will invariably lead to trouble.

As a general thing, an impression which has been carefully taken,
this far, will have also enough of what Dr. Greene calls “sticktion™ to
permit its use in the later stages of impression taking.
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Flrst massage, below upper margin of tray.
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TRIMMING THE UPPER BASEPLATE IMPRESSION.

Figures Nos, 18 and 19.

The margins of the impression, as it first comes from the mouth,
are generally thick enough to distend the tissues of the cheeks and lips,
a condition which must be avoided.

Trim the buccal and labial margins after the manner shown in
Figure No. 18, until they are of the thickness desired in the finished
denture, and give the patient’s face the desired expression. Care should
be taken not to alter the form of the margins or to break the compound.
If the compound is broken in trimming, no effort should be made to
repair it until after the bite is taken. Efforts to repair it before that
stage is reached, usually result in spoiling the impression. If the
posterior margin of the impression cup was exposed in taking the im-
pression, it should be bent backward out of contact with the tissues.
The exposed area will later on be covered with componnd.

In trimming the labial and buccal margins, much care should
be taken to restore the expression, especially in the region of the canine
eminences. Figure 19 shows a patient without frial plates and again
with properly built trial plates.

The posterior margin of the impression should be trimmed to the
exact length desired in the finished denture. When the alveolar ridge
in front is hard, the denture will extend on to the relatively immovable
soft tissues immediately posterior to the hard palate. When the an-
terior alveolar ridge is soft, the denture will extend back onto the mov-
able soft tissues.

The “heels” of the buccal margins should be trimmed thin, so that
they will not distend the cheeks, and so that they can be warmed and
massaged into the desired contact with the tissues.

The possibility of softening the margins and adapting them by
pressure with the mouth closed and the impressions supported in place
under normal biting strain, constitutes the great advantage of the
Greene-Supplee method of impression taking. The impression is now
laid aside until the lower impression has been taken.
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Fig. 18
Trimming impression to proper buecal and labial thickness,

Fig. 19

By properly filling out and “lifting" the tissues, great changes in the expression
can be effected,
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TAKING THE LOWER BASEPLATE IMPRESSION.

Fioures Nos. 20 and 21.

Soften the compound in hot but net boiling water, in the same
manner as for the upper impression.  Form it info a roll about half as
thick again as a lead pencil. Lay it aside to cool slightly while drying
the tray. Heat one side of the roll over a small ame until it sizzles.
Attach this side to the dry tray. Pinch off the excess of compound at
the ends of the tray. Ilold the tray with the compound side up, and
immerse the tray but not the compound, for an instant in cold water.
This will ceol the tray and the compound next to it and canse the cooler
porticns of the compound fo act as a tray to keep the softer portions

from getting tco far out of place.

Soften the surface of the compound over the flame and then dip
the compound but net the tray, into hot water to equalize the heat.
It is then ready for prompt insertion into the mouth.

For lower impressions, the compound shounld have begun to cool
a little on the side next to the tray as mentioned above but should be
ready to “flow™ on the surface. If the compound be too soft all the way
through, the tray is likely to come into contact with the tissunes and
cause muscle strain and an imperfect impression.

If the tray comes into contact with the tissues, it must be cut away
at the exposed points until it is lower than the adjoining compound,
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Fig. 20

Shape o roll of compound abont as thick again as an ordinary lead pencil and as long
g2 the arch of the lower tray. Lay it azide to eool a little while drying the tray.

Fig. 21

Warim one slde of the rall till it sizzles and attach it Lo 1l I|I"'I.' Lray. Fimeh off
excess compound at the ends,  Soften the impression surface of the compound over the
flgme until it is pearly ready to flow, Dip the Impression surface bt not the tray or the
compound next to it, Into hot water to equalize the heat. It is then ready to prlaee fn
the maouth.



TAKING THE LOWER BASEPLATE IMPRESSION.

5 .

Figure No. 22,

Place the tray and compound in the mouth and locate them di-
rectly over the ridge, or a little to the lingual of the anterior part of the
ridge. When they are properly in place, have the patient open the
mouth as wide as possible. Stand in front of the patient, place a fore-
finger on the bicuspid region of each side, and make very light pres-
sure on the tray. If the tray was placed a little to lingual of the ridge,
this pressure can be slightly forward as well as downward, which is
an advantage, because it forces the excess compound to flow to the
lingual side of the ridge, where it can be easily controlled.

Change the position of the hands so as to bring the first and middle
fingers of the left hand on the two sides of the tray in the bicuspid
region, and hold the tray steadily in place with very light pressure.
Ask the patient to close slightly, so as to relax the muscles. Reach
under the left wrist, and with a thumb and finger of the right hand
make a quick, light massage on the outside of the cheeks in the region
of the bicuspids and molars.

Place the index finger of one hand on each side of the tray in the
bicuspid region, and, if the patient is sufficiently intelligent to co-
operate with your efforts, ask her to make one effort to swallow. If the
patient is not intelligent and might bite the fingers, ask her to raise
the tongune a little. The contraction of the muscles in swallowing will
begin the “trimming”
1mpression.

of the compound on the lingnal margin of the

Remove the impression from the mouth and trim away all surplus
compound until the impression is smaller than the lower denture is to
be. This impression is intended only to lie on top of the ridge and
serve as the base for a trial plate. No corrections should be attempted
at this time unless the impression rocks. If the impression rocks, it
should be corrected by warming the entire ridge surface evenly, re-
placing in the mounth and holding down with light but firm pressure.
If this does not correct it, a new impression should be taken.
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Fig, 22

Locate the lower tray and compound Jdirectly over or a little to the lingual of the ridge.
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MAKING THE BASEPLATE IMPRESSIONS INTO TRIAL
PLATES.

Fieures Nos. 23 and 24,

The working hapressions are made into trial plates by adding a
roll of compound to each and trimming it to indicate the positions to

which the teeth arve to bhe set.

Shape a roll of compound a hittle larger than was used for the
lower impression, and as long as the lower ridee, from heel around to
heel. IMeat the middle portion of one side until it sizzles and attach it
to the anterior portion of the ridge of the lower tray, leaving the ends
free. Direct the heat of a tiny flame between the tray and the unat-
tached portion of the roll, and when each end is hot enoueh, attach if to
the tray, taking care to keep the hands moist during the work.

Shape the ocelusal edge of the roll to the form of a wedge. Soften
the wedge deeply, so that it can be moulded, and quickly place the trial
plate in the mouth. Either of two metheds can now be followed.

If a Gysi Adaptable Articulator is to be used, press the Horseshoe-
plate which comes with the articulator, into the lower trial plate nntil
its labio-incisal margin is about 1/16 inch helow the level of the edge
of the lip, when at rest, and the occlusal surface of the heel is on a level
with the npper surface of the tuberosity at each posterior termination
of the lower ridge, or

Press the compound of one side to the same level with a short,
straight knife blade, like that of some plaster spatulas. Then invert
the trial plate on a wet piece of glass and by pressure shape the other
side to the same level as the pressed side. Trim away excess compound.

Trim the arch of the lower trial plate to make plenty of room for
the tongue, so that the denture will not be lifted by the tongue being
crowded. '

Trim the buecal margins to make the ridge abount as thick, from
tongne to lip and check, as the teeth will be.

40



Fig, 23.

Attaching the roll firmly to the baseplate lmpression to form the trial plate,

Fig. 4.

A. Lower trial plate with horseshioe plate pressed into it. B, Lower trial plate with
ridge properly formed without use of horseshoe plate,  Note the wide spoaee for tongise,
the shortened “heels’, and the form of ridge.
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MAKING THE BASEPLATE IMPRESSIONS INTO TRIAL
PLATES—Continued. |

Attach a roll of compound to the ridge of the upper impression
in like manner, shape it to the form of a wedge, place it in the mouth
with the lower trial plate in position, and have the patient close the
Jaws until the lips nearly touch in repose.

Most patients, when instructed to bring the jaws together till
the lips touch, stretch the lips but do not bring the jaws close enough
together. When they do this, the lower jaw is nearly always in the
retruded position. When a patient does this, remove the upper trial
plate from the mouth and trim it to the impression made in its occlusal
surface by the cold lower trial plate. Cut away the “heels” of the
ridges of both trial plates as far forward as to where the middle of the
second molars will come. Warm the occlusal surface of the upper over
the flame, dip into hot water to equalize the heat, replace in the mouth,
and have the patient relax all muscles and then close the jaws until the
lips touch lightly in repose.

This determines the correct heights of the trial plates, equalizes
the pressure on both sides, which is most important, and practically
insures a correct bite.

For some years, 1 have advocated the method of shaping the occlu-
sal surface of the upper trial plate to be parallel to a line drawn on
the face, from the ear to the nose. Two or three years ago Dr. Ulsaver
and I conducted some experiments which satisfied us that the location
of the heels of the ccclusal plane could be moved upward or downward
somewhat without affecting the articulation or efficiency of the teeth,
and sometimes with mechanical advantage. We learned later that Pro-
fessor Gysi had conducted similar experiments and arrived at similar
conclusions. We have lately followed Mr. Supplee’s modification of
the method, as described above, and find it easier and quicker.
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RECORDING THE BITE,

Figures Nos. 25, 26, 27, and 28.

When correct biting relations have been established by the methods
Just suggested or any others the dentist may prefer, it is important to
register them in such way that the patient will be compelled to bite cor-
rectly during the finishing of the impressions, since a wrong bite at that
time may destroy all accuracy in the fit of the impressions and subse-
quently of the dentures.

Dr. Greene's method of doing this is probably one of the best. It
is to cut a notch in the occlusal surface of a separate trial plate at the
median line, and one at each side, in the bicuspid region. The occlusal
surface of the lower trial plate is then dried and a little soft compound
added to it, opposite the notches. While this added compound is still
soft, the patient is cansed to bite in right position. This forms three
eminences on the lower trial plate, corresponding to the depressions in
the upper, and compels the patient to bite in right relations during sub-
sequent proceedings. Mr. Supplee has shortened the work and facilitated
accurate bite taking by making the impressions into trial plates and
using the notches in the same way.

This method demands that the bite be accurate when the notches
are filled with compound, or it will continually thereafter be wrong.

The dentist who uses the Gysi Adaptable Articulator has the most
nearly positive method of determining the correct closure that I know
of. If the Incisor Path Register is used in connection with the Horse-
shoe plate, blackened in front, the point of the Register will trace, in
nine cases out of ten, a round pointed pattern as long as the jaw is
protruded, and a sharp pointed pattern when the jaw is in its resting
position. This record alone is so important as to justify the use of this
articulator, for dentures and extensive bridges.
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Cutting notches in the lower trinl plate to record corvect bitinge relationsz.

Fig. 26.
On the left, the trial plates as bitten together in the month. The other two illustrations
show the elevations on the npper trial plate and the notehes in the lower.

Flg. 27,
The festoons in the upper trial plate, shown on the right, help in correctly replacing
the trial plates.
The vertical m:

irks on the left are good, while the sloping marks are fal=e and
graph by IProf. Iir, Gysid
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IFig. 28,

LRecording the hite by means of §he I:‘."""‘I Incisor Path Heglster and Horseshoe Flate,
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BUILDING UP THE MARGINS OF THE GPPER
IMPRESSIONS.

Figures Nos. 29 and 30,

When the trial plates have been shaped to satisfactorily support
each other with the mouth closed, and the bite has been taken and regis-
tered, the npper impression may be finished under normal biting strain.
This finishing is accomplished by modifying the margins of the impres-
siom to cenform to certain positions of the tissues.

The first step 1 fini:;hing the imln'l".:-;s-_aiuu 15 to make sure that the
margins are high enongh. The experienced operator will be able to
detect low places in the margins of the impression at a glance, but the
inexperienced operator cannot do this. For his first cases, he will do
well to add compound all along the margins by heating a stick of com-
pound and building onto the impression as shown in Fignre No. 29.
He should quickly insert the impression in the mouth, the lower being
always in position, have the patient close in correct bite and perform
the langhing and whistling motions, and immediately afterward apply
gentle massage as illustrated in Figure 31.

As soon as the margin is high enough all around and has been
“muscle trimmed” and massaged, the entire buccal and labial margin
should be warmed beside a small flame, until the compound is soft
enoungh to permit adaptation by massage, but not soft enough to change
its form. The impression should be quickly inserfed in the mouth, the
patient caused to again make langhing and whistling movements, and
the compound massaged into better adaptation to the buccal and labial
tissues in the manner shown in Figure 31.
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Fig. 29.
Tracing on compound from a stick softened over the flame to repalr broken margin.
Compound for building up margins is traced on the side of the impression

in contact with the tissues. ;

Fig. 30.
Softening the marging without changing thelr form.
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MASSAGING THE MARGINS OF THE UPPER IMPRESSION.

Fieure No. 30,

When the upper trial plate, with the buccal and labial margins
softened as described, has been put into the month, and the lip and
cheek movements have heen made with the mouth closed and ihe trial
plates supporting each other, and the patient has relaxed all muscle
tension, the softened margins are adapted to the buccal tissues by mas-
sage. To effect this massage, the finger and thumb are applied first to
the cheeks and then to the lip, on the level of the softened margins. A
wentle inward pressure is exerted against the tissnes, and the thumb
and finger are given a slight rotary motion.

This massage is not intended to carry the compound of the softened
margins either up or down, or to change its form, but merely to press
the already formed margins inward against the buccal and labial
tissues. while the attachments to the buccal side of the ridge are in
what I have called **the middle position.” During the laughing and
whistling movements of the cheeks and lip, these attachments have
travelled back and forth under the margin of the compound and have
made a space for themselves. When the patient has relaxed all mus-
cular tension, the massage will adapt the margins of the impression to
these attachments in “the middle position.” Following such adapta-
tion, the denture will be stable in all positions of the lips and cheeks.
Similar light massage will be applied to the margins of the lower trial
plate.

Some ideas of the possibilities of conformation by massage may
be gained from Ifigures 31 and 32.
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Fig. 40.

Final massage of marging of upper impression, above the tray.
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CONDENSING THE UPPER BUCCAL AND LABIAL
ATTACHMENTS.

Figures Nos. 31 and 32.

It is difficult to overstate the advantages which result from proper
adaptation of the margins of the impressions to the buccal and labial

' The several

soft tissues, in what may be called “the middle position.’
impressions from one mouth shown in Figures Nos. 31 and 32 may help

to make the possibilities of such adaptation clear.

Figure 31\ is an impression taken with a poorlv adapted tray,
with an excess of compound, and with the mouth wide open. The
formation of the marein shows the buccal attachments to be in the
posterior position.

Figure 318 shows an impression of the same month, taken with a
properly adapted tray, a correct amount of compound, and *“‘muscle
trimmed” with the mouth open. The effect of the muscle trimming on
the form of the buccal margins is very marked.

Figure 31C shows an impression of the same mouth which has
been “muscle trimmed” with the mouth closed under normal biting
strain, by carrying the buccal attachments into the “anterior position”
in the whistling movement, but without adaptation of the margins by
massage. 1he movement of the buccal attachments into the “anterior
position” has moticeably altered the form of the margin from the
median line to the bicuspids.

Figure 31D shows an impression like that in 33C except that
after carrying the buccal attachments into the “anterior position” the
patient relaxed all muscle tension. The buccal attachments then took
the “middle position” and the compound was adapted to them in this
position. Such adaptation seems to condense the buccal attachments
and in part to destroy their definition, since they do not cut the im-
pression margin to anything like the depth shown in Figure 31A, B or
Y. This impression is practically perfect and cannot be dislodeed by
any movements of the patient’s lips and cheeks. After failures to obtain
satisfactory dentures at the hands of several dentists, the patient is
wearing, with great satisfaction, an upper denture made from a dupli-

cate of this impression.
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Fig. 3l.

Four impressions of the same mouth. A and B, The direction of the pull of the
buceal attachments is strongly backward, in these two impressions taken with the
monuth open.

. The anterior attachment has musgcle-trimmed the impression nearer the median
line and much less deeply.

I The margin seems much less deeply  trimmed, yet the impression is better
adapted. See opposite page.

F IRy p— Y

A B [ I
Fig. 32.
The same |mpressions as in Flg. 31 with a plaster impression of the same mouth on
the left.
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THE ANTERO-FOSTERIOR LENGTH OF THE UPPER
IMPRESSION,

The upper impression should he of the length desired in the
finished denture.  This length will be determined by the condition
of the tissues. If the alveolar ridge in the front of the mouth is hard,
the denture should extend on to the soft tissues immediately posterior
to the hard palate. If the alveclar ridge in front is soft, the denture
will need to extend farther backward, on to the movable soft tissues,
i order that it may be stable in biting.

The nausea which frequently results from dentures has heen gen-
erally thought to be caused by the upper denture extending too far
backward, and efforts are made to relieve the condition by shortening
the denture.

Nausea is cansed by imperfect adaptation of the posterior margin
of the denture. It the margin be adapted to lie in close contact with
the tissues when relaxed, the denture may be carried back as far as the
dentist desires, withont causing nausea. DBut if the denture is made
over a moedel of the soft tissnes in a distended position, the posterior
margin will not lie in close contact with those tissues when thev are
relaxed. The soft tissues will then susiain an intermittent, vibrating
contact, which will tickle the nerve endings and cause nausea.

If the tray be trimmed as suggested on page 18, and the posterior
margin adapted as suggested on page 54, nausea will not result, however
long may be the denture. 1 have seen many patients who had previously
been unable to wear dentures because of nausea, and for whom dentures
had repeatedly been shertened, who are wearing with complete satis-
faction very leng dentures with the margins adapted to close contact
with the tissues when relaxed.
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Fig. 33,
Whistling movements to carry the bueeal attachments into the anterior position.
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ADAPTING THE UPPER IMPRESSION TO THE PALATAL
SOFT TISSUES.

,]"i:_;sa. Nos. 34 and 35.

It is important that the upper impression should be adapted to the
soft tissues which overlie the posterior part of the hard palate on either
side of the median line as shown in Fig. No. 35A when these tissues are
relaxed.

[mpressions taken with the mouth open, yield models of these
tissues in distended positions. When the mouth is closed, these tissues
occupy very different positions, and a denture made over a model
of their distended positions may fit them so poorly as to canse the
nausea described on page 52. If the denture fits these tissues in the
relaxed position, it will be stable at all times and will not cause nausea,
no matter how long it may be.

The impression is adapted to the relaxed position of these tissnes
by adding compound from a stick over the entire area occupied by
these tissues, and while it is very soft, inserting the impression into the
mouth, the lower trial plate being in place, and having the patient close
the mouth and swallow two or three times. The tongue is automatically
carried to the roof of the mouth during swallowing, and this action
drives the softened compound into firm contact with these tissues and
holds it there until it cools. It may be necessary to add compound in
this way two or three times before the added compound blends smoothly
with the rest of the palatal surface. Trim the impression to the exact
length desired in the finished plate. Then warm the posterior horder
of the impression again and have the patient swallow a few times.

T

While the jaws are still closed together, the patient’s lips are
parted, the upper trial plate is seized with the left thumb and forefinger
in the bicuspid regions, and held firmly against the vault, the patient is
caused to open the mouth and the right forefinger is passed across the
heel of the plate with gentle bhut firm pressure and the compound is
more firmly adapted against the vault and posterior to the tuberosities.

The finger pressure may carry the compound to a point which will
canse muscle strain. Have the patient immediately close the mouth
and swallow. If the compound be not too hard, this will equalize the
strain. If the compound hardens before these steps are completed, it
should be warmed and the process repeated.

The trial plate is now removed from the mouth and the buccal
margin of each side over the tuberosities should be warmed deeply, by
the aid of a small flame, without changing its form. The trial plate is
now quickly replaced in the mouth. The patient is caused to close the
jaws lightly in correct bite, and then to exert strong force in bifing.
This pressure properly “muscle trims” the posterior parts of the buccal
margins to the movements of the muscles in this region. This trimming
is very important and often prevents mutilation of the tissues due to
congestion, or a tendency to force the plate forward in biting.
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Fig. 34,

A stick of compound is softened over the flames and compound from it is added to
the palatal surface of the impression over the area occupied by soft tissues in the mouth

being fitted,

Fig. 3.

The areas within the white lines in “A" are the theoretical locations of the muscular

the white line in “B" Is that over

tissues overlying the hard palate. The aren within
which compound was added in adaptation of this denture to the relaxed position of these

muscles,
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THE EFFECT OF ADAPTATION TO THE PALATE.

[Figs. Nos. 26, 37 and 38.

This Adaptation of the impression to the soft tissnes mentioned
often effects an almost unbelievable change in form in this part of the
denture. An impression taken with the mouth open rounds downward
in this area, while one which has been adapted to the relaxed tissnes
either runs out nearly horizontal or actually turns npward.

Fig. No. 37 shows on the left an impression taken with the mouth
open and the tissnes rounding downward in this region.

Fig. No. 37 shows on the right an impression of the same month
with the soft tissnes compressed in their relaxed position. Note that
the impression runs ont horizontally. The difference in thickness of
buccal margins and amount of componnd may be disregarded.

[ig. No. 38 shows on the right a cross section of the impression on
the left in Figure No. 37. Note the very decided rounding down of the
soft tissnes in the posterior portion of the impression.

A denture made over a model from this impression will fit the
relaxed soft tissues so poorly as to probably cause nausea by vibrating
contact between denture and tissues.

Figure No. 38 shows on the left a cross section of the impression
shown on the right in Figure No. 37. Note the horizontal formation in
the posterior portion. This impression is much more stable in all posi-
tions of the mouth. A denture having this form could be extended as
far backward as the condition of the ridge in the anterior section re-
quired, without cansing nausea.

Similar differences of form in other impressions can be seen by
referring to Figure No. 36.

This completes the work on the upper impression. Tt should now
be stable in all positions of the lips and cheeks, and should fit snugly
but not be uncomfortably tight. That impression is best which while
in positicon in the mouth, can be rotated slightly from side to side
without breaking suction.
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Flg. 36.

A. ]]Il|-['|--:-1"i||[j of O[T mmonth, ihuu]'!b- :|.];|_|.1|-1|_ tray. Exooss ol rlp|1||]“p||_“1|__ ]
muscle-trimming.

B. Imprezsion of same mounth, open. Margins built up but not trimmed thin.
AMn=ele-trimme:d.

. Imprescion of same mouth, muscle-trimmed and massazed with month elosed,
Adapted to palatal soft tissues., White line outlines area over which compound was
added.

Fig. #7.
On the left, an impression of a mouth, open, with palatal soft tissnes distended and
rounding down., On the right an impression of the same moeuth which has been adapted
to the palatal soft tissues in relaxed poszitions,

Fig. 38,
(in the right, o erozs g2ection of an impression taken with the mouth open, Note
haow It rounds down in the posterior part. On the left, an impression of the same
month properly adapted to the soft tissues overlying the hard palate,
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ESSENTIALS OF COMFORT IN A LOWER DENTURE.

The acme of comfort in the average lower denture is secured only
when the denture is supported by pressure of its buccal and lingual
margins on the soft tissues at the base or sides of the ridge, rather than
on the top of the ridge. The margins of the denture must be adapted to
accommodate these tissnes in their positions of extreme distention, and
sufficiently short so that the tissues will either not raise the denture or
if they raise it, will automatically re-seat it when the mouth closes.

An impression which will yvield such a denture requires adaptation
by three distinct steps:

1. The outer rim must be “muscle trimmed” to the buccal and
labial tissues in positions of maximum distention. This can be done
only with the mouth open and conformed to the ridge with the mouth
closed.

2. The lingual rim, in the region of the bicuspids and molars, is
trimmed to the distended position of the sublingual tissues with the
mouth closed and the patient swallowing. The anterior portion of the
lingnal rim is to be trimmed by the patient sticking out the tongue or
licking the upper lip.

3. After the margins have been trimmed as described under
Nos. 1 and 2, the ridge surface in contact with extremely hard or very
soft tissue must be cnt out considerably and then the entire ridge
portion of the impression is softened and the pressure at all points is
equalized under biting stress. This point is most important.

The experienced operator will be able to secure these adaptations
in not more than three operations, but whether three or ten are required,
they must be effected if the lower denture is to be comfortable and
efficient.
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FINISHING THE LOWER IMPRESSION.

[f the outer margin of the lower baseplate impression was cut
short, as directed on page 38, trace on additional compound from median
line to heel on one side, making it higher than the finished rim will be,
but not thick from ridee to cheek. Put the trial plate into the mouth,
have the patient open wide, and by pressure on the bicuspid region of
each side, force it down to place. Then have the patient close the mouth
and perform the whistling and laughing movements. While the mouth
is closed and the checks are relaxed, make a quick, light massage over
the warm margin.

The movements of the cheeks will doubtless turn npward any excess
of compound that was built on. This should be trimmed away, and
the procedure repeated until no more compound is turned upward.

When the margin is high enough on one side and is properly
trimmed, repeat the process on the other side of the outer margin.

If the lingual margin of the impression was cut short, trace on
compound in like manner, and at the same time warm the entire
balance of the lingual margin evenly and deeply, because the sublingual
are verv weak but effective. Insert the trial plate into the mouth, the
upper being always in place, and have the patient close the mouth and
swallow. This will muscle trim the margins in the bicuspid and molar
region. Trim away excess and repeat till no more excess is turned up.

Warm the lingual margin of the anterior region, hold the trial
plate down on the ridge by pressure in the bicuspid regions, and have
the patient project the tongue or lick the upper lip. When the tongue
is withdrawn, pass the finger over the warmed margin and gently press
the compound against the ridge, without changing its form.

With a spoon instrument, deepen the impression of any prominent
hard spots or very soft or flabby places on the ridge.

The final step is perhaps most important of all. If the ridge sur-
face of the impression is flat, immerse it in hot water to soften it without
changing its form and replace in the mouth and have the patient bite
very lightly in right relations, and whistle, langh and swallow.

If the ridge is high, warm the impression surface in contact with
top of ridge with hot water from a syringe. This final softening and
biting permits all muscle strain to be equalized and canses excess com-
pound to flow toward top of ridge.
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TAKING PARTIAL IMPRESSIONS

( For the benefit of dentists who desire to take partial impressions
the following skeleton of Mr, Hul}l:lmw method is appended. Such
I Pressions ul]l be found valuable in making models for partial den-
tnres and for extensive bridgework.

Lack of space forbids preoper treatment of this subject. Those
desiring detailed information are respectfully referred to Mr. Supplee’s
writings. )

The buccal flange is trimmed away from the tray. The impression
material is prepared as described for full impressions and is shaped
to cover the surface of the hard palate, the lingnal surfaces of the
remaining teeth and all surfaces of the ridge where teeth are missing.

Press the cup “home” and hold it until the compound has partly
set. Ilemove the tray and compound from the mouth in the dirvection
in which the finished denture is to be removed. Dip the surface
of the compound into celd water to slightly chill it; then quickly insert
the tray again in the mouth and drive it “home” with pressure.

Cut the margins of compound about adjeoining teeth to square
edges. Shape a roll of compound as for a lower impression and lay it
over the labial and buccal surfaces of the teeth. Pull the lip over it,
press the compound in place, allow it to cool.

The above steps, if properly followed, obviate the taking of an
impression of the bell-shaped necks of teeth, which cannot be used in
the finished denture. They make it possible to produce a partial plate
which can be inserted into the mouth without trimming.
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Fig. 3.

i the left, a Suuplec apper teay for partial impressions,
i the right. the Impression of the vault and the linguoal surfaces of the teeth, with

e oiit=ide pieces laid back to show impressions of outer sarfaces of teeth.

IFlgr. b

i the left, a Bupplee teay for partlal lower limpressions,
i the right, o lower partinl impression with the anterior piece lald back to show
Impression of lakbinl surfaces of anteriors.
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POINTS TO BE REMEMBERED IN REFITTING UPPER
PLATES OR IN TAKING NEW IMPRESSIONS.

1. Always examine the mouth, first by feeling the tension of the
muscles with the mouth as nearly closed as possible, using the index
finger, and you will get an entirvely different idea of the existing con-
ditions and the possible height of rim than by looking it over.

Put the finger in the mouth over the tuberosities and let the
patient close to find out the relation of the lower jaw to the upper.
Many plates are thrown by the passing of the two in mastication. Cut
off points of cusps which interfere with trituration,

2. Don’t push plate all the way home. Let patient do that.

3. When patient can tip plate with tongue, it is too short in
the back,—or not imbedded deep enongh into the soft tissues.

E

4. When plate drops in talking, the edge is not imbedded into
the soft tissues in the roof of the mouth and back of tuberosities.

5. When the plate drops from mastication, it either rocks on
the hard palate or is too low on the sides. Incidentally, see that there
are no prominent cusps catching on the opposite side from which it
drops first.

6.  When the plate drops only when the mouth is opened wide, it
is generally too high in front. Shorten it or add material on the inner
edge; it may also extend back too far on the dilating soft palate.

7. TIf the patient gags, the plate is probably not long enough or
is not compressing the soft tissues, so as to eliminate the tickling
caused by the vibration of the soft tissues over the edge of the plate.

8. DBuild out plumpers, if required, in compound, when impres-
sion is being taken.

9. After plate has been worn, always cut out some of the old
material where you expect to add.

10.  Don’t build only on the edge of the rim, otherwise vou will
get suction only by contact with the cheek, and the plate will soon get
loose or cut the cheek. Add the compound half between the rim and
the bottom of the ridge so as to compress the muscles at their base.
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Flg. 41,
Very firm closure of the jaws to trim the Impression marging to forward position of
the masseter muscles,
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FOREWORD.

It gives me great pleasure to be able to introduce here the meth-
ods of tooth selection made possible by the researches of Dr. J. Leon
Williams, and by the production of Trubyte Teeth in harmony with
his findings. These methods are so much more scientific and certain
than those in former use, and vield such superior results, that T am
sure thev will replace all other methods as soon as perception of their
scientific worth and utility becomes common.

The dentist who must select teeth for a full upper denture, or
for an upper partial denture extending across the front of the mouth,
or for a bridge replacing the upper anterior teeth, must solve three
problems, which are:

To Select a Mould Harmonions with the Face.
To Select Teeth of the Proper Size.

To Select a Shade.

When only a portion of the anterior teeth are to be selected, as in
the case of some partial dentures, short bridges, and porcelain crowns,
the dentist must select a mould of like character with the remaining
natural teeth, and of the sizes determined by the mechanical require-
ments,

I have briefly set forth Dr. Williams’ findings regarding the selec-
tion of moulds in my own words in the following pages.

67



THE ORIGIN OF FACE FORMS AND TOOTH FORMS.

[n the days when the human face first assumed ifs present pro-
portions, nature shaped three tyvpes of face, the square, the tapering,
and the ovoid (with the big end down) and made all other forms
by blending these. They were rough days and it took rongh men to
survive, even to maturity. It is natural, thervefore, that the types
should have heen severe and strong, rather than what we should call
pleasing.

From those days to these, nature has formed all human faces in
these tvpal forms or by blending these forms, usually with one form
sufficiently prominent to give its character to the face as a whole.
Consequently, though we rarvely have the severe tvpes of faces now,
faces may be classified as modifications of the square, the tapering
or the ovoid.

In those early davs when nature was forming tvpes, she formed
also three types of teeth, and as she seeks always beauty and harmony,
the types of teeth were harmonious with the types of face, square,
tapering and ovoid. Since that time she has modelled all human teeth
upon these three forms.

The circumstances which have modified the forms of faces, seem
to have modified the forms of teeth in like manner, so that all teeth
which are not of the severe typal forms may be classified as modifica-
tions of the square, the tapering or the ovoid.

Dr Williams has conducted extensive studies of face-forms and
tooth-forms, in those museums which contain the finest collections of
hwman skulls. He has demonstrated that in every race from which we
have any considerable collection of skulls, nature has produced the
same typal forms of teeth and made all other forms by blending these.
These races are ancient and modern, savage and civilized, and from
every quarter of the earth.
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HARMONY BETWEEN FACIAL FORMS AND TOOTH
FORMS.

In the days before modifications of facial forms and tooth forms
became the rule, it is possible that nature always placed square teeth
in square faces, tapering teeth in tapering faces and ovoid teeth in ovoid
faces. If so, she secured harmony, even if the forms were too severe
for our notions of beanty,

As modifications of typal forms in faces and teeth multiplied,
nature seems to have lost control of the sitnation, and to have fre-
quently allowed like modifications’ to become separated, so that there
is no longer any necessary relation between the type of the face and
the form of the teeth. While there are many examples of harmony,
there seem to be even more examples of disharmony. Square teeth are
now often found in ovoid faces and ovoid teeth in square faces. The
extent of the disharmony and of its effect is determined by the character
of the modifications in face and teeth. If both modifications tend toward
a common type, the eifect may not be unpleasant. DBut if they tend
toward ditferent types, the resnlt may not be pleasing.

This knowledge of tvpal forms in faces and teeth, of their modi-
fications, and of the laws of harmony between them, liberates the den-
tist who is to select all the anterior teeth, from any servitude to the
form of teeth which the patient may have exhibited. His guidance is
to be found in the type of face, and his task is to select teeth to har-
monize with the face rvather than with any teeth which have gone
before. '

When some natural anterior teeth remain, as in many crown and
bridge cases, the dentist will disvegard the tyvpe of face and select a
monld to harmenize with the natural teeth.

Dr. Williams’ methods make such selection very easy and rapid,
but before taking them up it may be well to devote a few words to a
description of the methods of selection which have been in force np to
this time, but which I believe will speedily become obsolete.
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Figr. 44. Sandwich Islanders, showing Classes [, 11 and 111, in natural teeth.

Fig. 45. Chinese Skullg, showing Classes [, Il and I1I, in teeth.

Flg. 46. Tasmanlans, showing Classes I, Il and 1[I, In teeth.
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THE TEMPERAMENTAL THEORY OF TOOTH FORMS.

The theorv which has most commonly served as a basis for the
selection of teeth assumes that people can be divided into four groups,
according to the color of the hair, skin, and eves, and the physical char-
acteristics of size and form. It assumes also that the people of each
group exhibit a characteristic form of tooth, so that we have a bilious
form, a sanguine form, a nervous form, and a lvmphatic form. The
temperaments were supposed to be blended together in different propor-
fions and the tooth forms to be similarly blended.

I have sindied this theory of temperaments, but the more I studied
the less I knew. 1 believe this to be the nsual experience, and T doubt
if it is taken serionsly by many dentists. It has long since been aban-
doned in all the other great departments of medicine.

The temperamental theory assumes also that there is in each
human body a governing principle which imsures harmony of form and
size among its several parts, so that all teeth are harmonions in size
and form with the contour of the skull and face. If this part of the
theory were true, we should all be examples of symmetry if not of
beauty, instead of exhibiting the rather heterogeneous collection of eyes,
ears, noses, mouths and teeth which are so common to-day.

Dr. Williams’ studies have clearly established that there are no
temperamental forms of teeth by showing:

1st. That people of every variation of stature and color had iden-
tical tooth forms.

2nd.  That people of like stature, contour and color had very un-
like forms of teeth.

The following illustrations so establish these points that we may
dismiss forever from our minds the notion of temperamental or racial
forms of teeth.

Certain leading manufacturers claim to have produced porcelain
teeth in moulds characteristic of the four great temperaments. Un-
fortunately theyv have differed so radically among themselves as to have
produced entirely unlike moulds for the same temperaments.

It is very doubtful whether the manufacturers ever took the temper-
amental theory any more seriously than as a means of satisfying certain
dentists, obtaining nnpaid-for advertising, and secnring additional tooth
orders. Certain it is that most of the moulds of porcelain teeth have
been carved by copying natural teeth, and that lareely without relation
to the dentist’s needs. There has been no svstem of oraded sizes, so
that a mould could be had a little larger or a little smaller than a given
size. And many of our finest efforts have been thwarted because suit-
able teeth conld not be had. T believe Dy, Williams is right when he
says that prosthetic dentistry has sunk to its present neglected condi-
tion because we have not had proper teeth to work with.
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Fiz, 47 Ancient Ezyvptian Skulls, illustrating the three typal forms of teeth.

Filr, 4K, Skulls of modern Hindoos——exeellont t[ll'l'.ﬂlll'l‘lh of Ulas=es [, II and $II.

| 17 ] Three Patagoinian =kEuall=s, exhibiting Chde §lpoe |_'.|-:|| Forms,
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THE APPLICATION OF THESE DISCOVERIES TO
PORCELAIN TEETH.

The discovery of the tvpal forms of natural teeth and their modi-
fications, wonld be of little valne to us or our patients if no porcelain
teeth like them could be had. Dre. Williams knew this. He had labored
for this discovery with the intention of producing porcelain teeth,
which should be harmonious with all forms of faces and natnral teeth.
Porcelain anterior teeth shaped in accordance with his discoveries and
bicuspids and molars shaped in accordance with Prof. Dr. Gysi's dis-
coveries, have been produced under the distinctive name TrUBYTE
TEETII.

Dr. Williams calls the Square Type “Class 17, the Tapering Type
“Class 117, and the Ovoid Type *“Class 1117

Dr. Williams has isolated five modifications of tooth forms in
Class 1; four in Class I1, and four in Class I11.

These modifications have not been made by copying natural teeth.
That method has proven a failure in the hands of every one who has
given it serious trial. They have been made by studying nature’s work,
until her object and her methods were known. The defects which ap-
pear in nearly all sets of natural teeth were eliminated, and the funda-
mental principles of beanty in tooth form were discovered and utilized.
The laws of harmony, as exhibited in nature’s finest achievements, were
applied to the accomplishment of nature’s object, this time in porcelain.

A number of practical advantages to us as prosthetic workers re-
sult from this method. They may be briefly summarized as follows:

We are tanght how to classify faces for selection of teeth for full
dentures, and hnw to classify natural teeth so that we mav know what
type of artificial teeth we should select in partial cases.

We may use the drawings of facial outlines in this book and quickly
determine the type and modification of face, or the drawings of teeth
and determine the type and modification of natural teeth.

The endless and seemingly planless collection of artificial teeth
from which we have selected in the past gives way to a comparatively
few moulds, so arranged as to have greater matching power than all the
moulds of the pmar

The availability of the ¢ mnptlld’rlveh few moulds is much greater
than their number would indicate. A eiven tace may lie on the “border
line between types, that is, be a blending modification of, say (lass I and
Class I1. It may be that two moulds in either class would be suitable.
We are thus furnished four moulds in, sav four sizes each, suitable for
that face, a thing unknown before.

Each mould is produced in several sizes. These sizes vary about
one millimeter in the length of the labial surface of the upper central,
exclusive of collar.

The illustration of each mould and the dimensions of its several
sizes are tabulated to make them immediately available.

Identical moulds will be available in vulcanite teeth, in porcelain
crowns, and in facings for bridge work.

4



Hig, o,
Nine skullg of diferent races and unlike size and contour, all with teeth of Class I.
The form and size of the teeth bear no relatlon to the form or size of the skull.

tionalities from left to richt are:
= CH RN B _'-:_‘-||||.'|ir': ]-!:|.'|:I|-|. S =T |!|'|||'i|||r'_'|||l‘:1'r|r|:|]|_.I:I'..'.llll'ﬂ-l'_ Hinalo, ||J| ]H]:l”lli':'.
Itallan, Ancient Egyptian,
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DETERMINING THE TYPE OF FACE AND OF TEETH.

It one has illustrations of the chief modifications of the three
typal forms of faces, it is easy to determine the dominant type in the
face, and the character of the modification. One has ouly to compare
tlustrations with the face, till the illustration most like the face is found.
Such illustrations will be found on pages 79, 81 and 33.

Below the illustration of each facial modification will be found a
notation as to which Trubyte mould is suitable for faces of that particu-
lar form. The size of the teeth will be determined by mechanical con-
ditions which will he described later.

Becanse this method of selection is so easy and rapid, it must nof
be thought that it is unscientific. It is in the highest deoree scientific
and artistic, and is only made easy becanse the preliminary work has
been completed by Dr. Williams.

When remaining natural teeth are to be matched, the outline illus-
trations of tooth forms on pages 85, 87 and 89 should be used to select
the most smitable mould of porcelain teeth. The size will be determined
bv the mechanical conditions.

An illustration exactly like every face is not necessary to success-
fully determine the type and modification. There are nearly as many
minute modifications as there are faces, since a feature or a line here
and there will differ from that found in anv other face. DBut the pro-
portions of length and width are relativelv constant in the several chief
modifications. And the lines which bound the ountline of the face,
when seen full front, will have one of three general directions, parallel,
converging downward or diverging downward. They are of three gen-
eral characters, straight lines, flat curves, full curves. It is really sur-
prising how rapidly and how accurately the faces which present may
be classified, and how close many of them are to the standard modifica-
tions.
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Fieht skulls of unllke size and form. All exhibit teeth of Class IIL. The form and

size of the teeth bear no relation to the form or size of the s kull
Natlonalities from left to right An Australian, Sandwich Islander, Ancient Egyptian,
IS s i ' hilinieses Alrlean Savamre, sew Hebiridenmn, Flinnadonar
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MODIFICATIONS OF THE SQUARE TYPE OF FACE.

Faces exhibiting modifications of the square type are more numer-
ons than any others—perhaps as many in number as all the other types
combined.

Most faces of this type exhibit nearly parvallel sides, bounded by
straight lines or flat curves, with short curves at the angles of the
jaw, and rather wide chins.

Five modifications of this type are worthy of careful attention.
Teeth harmonious with these five will be found harmonious with prac-
tically all faces of the square type.

The first modification is one in which the length of the face is
much greater than its width.

The second modification is one in which the length of the face is
but little greater than its width.

The third modification is one in which the length and width of the
face are about equal.

The fourth modification is one in which the outline has been a trifle
softened by slightly lengthening the curves at the neck. It is usunally
found only in female faces, and may be called a feminine modification.

The fifth modification is one in which the curves at the angles of the
face have been noticeably lengthened, and the approximal curves some-
what rounded. This constitutes the oval face.

Outlines illustrating these facial modifications are shown on the
opposite page. DBelow each has been placed a notation as to the mould
of Trubyte teeth harmonious with that particular form of face.
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Square face—long.

Clazs I, Mould 1.

Square fare=—long.
Clazz 1. Mould 1.

square face—medinm.

Square face —medinm.
Class I, Mould 2.

Class I, Mould 2.
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MODIFICATIONS OF THE TAPERING TYPE OF FACE.

Faces of this type are wider above the eves than below, and taper to
the chin by straight lines or flat curves. The chins are wider in some
faces than in others, but they are not the wide, square chins of the
square type of tace.

The severe typal form of this face expresses great force and en-
durance. It is most likely to be found among people who have lived
physically strenuous lives, generally ontside the softening influence of
luxury. It is not pleasing in modern eyes.

The crossing of races and the influences of civilization have pro-
duced modifications of this type by blending with the square or ovoid
tvpes, and many of these faces are pleasing in appearance. Such faces
are perhaps most often found before the period of life when the body
fakes on excess tissue and its outlines change.

IFaces of the tapering type do not exhibit the same character of vari-
ation between length and width that square faces do. There are, of
course, all proportions of lengths and widths, but when faces of differ-
ent proportions are compared, thev are generally seen to be different
modifications of the typal form, rather than similar modifications with
different proportions,

It is believed that the illustrations on the opposite page are suffi-
cient to enable the dentist to classify practically all the facial modifica-
tions of this tvpe which appear.
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Tapering face—long. Tapering face—Ilong,

Class I1, Moulds, Class 11, Moulds.

Tapering face, Tapering face.
Clags 11, Moulds, Class II, Moulds.
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MODIFICATIONS OF THE OVOID TYPE OF FACE.

The ovoid type of face is distingnished by being wider below the
eves than above them. Faces of this tvpe are nearly always bounded
by lines exhibiting compound curves. They frequently exhibit wide
chins, but the differences in the contour of the sides of the face save
faces of this type from confusion with faces of the square type.

Ovoid faces do not exhibit the same kind of variation between
length and width that is found in the square type. They are, of course,
of all sizes and of many proportions, but it will usually be found that
faces of this type which differ markedly in proportion of length to
width are different modifications of the typal form, rather than the same
modifications with different proportions.

Faces of this type are more common among people of mature age
than among young people. Very often people take on flesh with the
passing of the years, and the whole body changes in outline. The face
fills out in the lower part and adipose tissue may make this part wider
than the face above the eyes. TPeople who live in luxury and without
much bodily exercise, are more apt to exhibit this type of face than
those of abstemious lives and active physical habits.

The bhorder line of demarcation between some faces of this type
and some of the square type is often very delicate and there are
faces for which a modification of either tvpe mav be suitable.

The illustration of the faces on the opposite page will assist in
classifying faces of this type.
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Ohvoid face

ol 0]
Class [1I, Forms viorid ]'ii[{.

Class 111, Forms

Owvaid face
Class 111, Farms

Ovaid face
Clazz 111, Forms
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MODIFICATIONS OF THE SQUARE TYPE IN TEETH—
CLASS I.

Natural teeth of this type are more common than any others. The
upper centrals exhibit parallel or nearly parallel approximal sides for
1/3 or 1/2 of the length of the crown upward from the incisal edee.
The upper laterals and cuspids exhibit similar formation, thongh not
always to the same deeree.

The necks of the teeth are wider than in either of the other types
and join the approximal surfaces by rather short curves. All the an-
teriors have the appearance described by the word “square.”

The teeth of this class exhibit three relations of length to width. In
one, the length is much goreater than the width. In another the length
is but little greater than the width. In the third, the length and width
are about equal. No other type of teeth exhibits this peculiar variation
of length to width. These modifications are exhibited in Forms 1, 2
and 3, Class I.

A very pleasing modification of this type is found almost exclus-
ively in female faces. It is usually small in size, and the square appear-
ance has been somewhat softened by lengthening the curves a little.
This modification is exhibited in Form 4, Class I.

The oval tooth is a modification of the square type and is made by
lengthening the curves of the neck and approximal sides. This modi-
fication 13 exhibifed in Form 5, Class 1.

Square faces and square teeth are more common than anv others

| u '
and the five modifications here shown will meet the requirements of a
ereat number of cases.

A detailed description of each of these forms appears in connec-
tion with the illustrations and table of sizes in the back of the book.
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CLASS T MOULDS

5

U0

Form 1. The long square form.
The zizes are marked as Moulds 1C, 1D, 1E, 17, 1.

Form 2. The medinum long square form.
The sizes are marked as Monlds 20, 2D, 2E, 2F, 211,

Form 3. The short square form,
The sizes are marked as Moulds 3C, 3D, IE, 23F, 3H.

Form 4. A delicaie feminine modification of Mould 1.
The sizes are marked as Moulds 4D, 4E,

Form 5. The oval form.
The sizes are marked as Moulds 5C, 51, GE, 5F,
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MODIFICATIONS OF THE TAPERING TYPE OF TEETH—
CLASS I1I.

Teeth of the severe typal form are distinguished by nearly
straight approximal surfaces which converge so rapidly in some cases
that they would meet at the middle of the root, and in other cases at
the end of the root. These severe forms are rarely pleasing and there is
no necessity for their reproduction in porcelain, since the modifications
exhibit all the typal characteristics in more pleasing form.

Teeth of this tvpe do not exhibit the same kind of variations of
length to width that are seen in Class I. Teeth of this type exhibiting
widely varying relations between length and width will usually be
found to be different modifications.

Form 1 in this class is the severe typal form modified just enough
to rob it of the severity and exhibit the beauty of the type. It is a very
striking mould and has commended itself to the artistic sense of dis-
criminating workers,

Form 2 differs from Form 1 in that the severity of the typal
form is slightly more softened. This is suitable for faces in which the
cheek lines are a little fuller and not quite so straight.

Form 3 exhibits fuller curves on the distal surfaces of the upper
anteriors and is suitable for faces in which the cheek lines are filled out
enough to present slightly convex curves.

Form 4 is probably the softest modification of this type which will
be required. It will be found useful for faces and teeth which are just
this side the border line between this type and the oveid.

Each of these moulds is offered in a series of convenient sizes.

When Dr. Williams first brought this type of tooth to my atten-
tion, it appeared to me as the least beantiful of the typal forms, and 1
thought it would find less use in prosthesis than either of the others.
I know now that I felt that way because I had never properly observed
it in natural teeth. Since I have learned to look for it in natural
teeth, I find it common in what I might perhaps call the typical Ameri-
can face, that is, the clean cut face with straight cheeks and no superflu-
ous tissue. I find also that in such faces this form of tooth is very
pleasing and it now seems to me quite as fine as either of the other two.

I' have seen these teeth in prosthetic cases, and the effects are very
pleasing. There is an appearance of clean cut vigor about them which
neither of the other types exhibits, and dentists who wish to break
away from the unsnal forms of teeth will find the modifications of this
type very useful.

A detailed description of each of these forms appears in connec-
tion with the illustrations and table of sizes in the back of the book.
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CLASS II MOULDS
W 8 39

Form 1.
A severe, nearly typal form.
The sizes are marked as Moulds 1L, 1M, 1N, 1P, 1R.

1
Form 2. b U

The severity of Mould 1 is here noticeably softened.
The sizes form Moulds 2L, 2M, 2N, 2P, 2R.

A%

Form 3.
A atill softer modification,
The =izes form Moulds 3L, 3M, 3N, 3P, 3R.

Y
JIJ

The softest moditication.
The sizes form Mounlds 4L, 4M, 4N, 41, 4R.
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MODIFICATIONS IN THE OVOID TYPE OF TEETH—
CLASS IIL.

The severe typal form of these teeth is, as the word ovoid shows,
distinctly egg-shaped, the big end of the egg being downward. It is
distingnished by a strong convex curve on the mesial approximal sur-
face and a well marked double curve high on the distal surface. The
severe typal form would be harmonions only with faces of very strongly
marked character and would not be beautiful then.

The modifications of this type are, however, by far the most
graceful, and in some ways the most beautitul of natural teeth. They
exhibit a delicacy and beauty of contour which neither of the other
types can show, and in faces for which they are suitable cannot but
achieve the finest of results.

The modifications of this type do not show the same form of vari-
ation in length and width as did the square type. Different modifica-
tions may be of different length for a given width, but in any given
modification the proportions of length and width are relatively con-
stant.

Form 1 is the nearest to the typal form that a modification can
be and exhibits the beautiful curves which are characteristic of this
tvpe.

Form 2 is a slightly softer modification and is suitable for faces
not quite as strong in type as those requiring Mould 1.

Forms 3 and 4 of this type are still softer modifications.
Each of these forms 1s offered in a series of convenient sizes.

A detailed description of each of these forms appears in connection
with the illustrations and the table of sizes, in the back of the book.
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CLASS III MOULDS

Form 1. A nearly typal form of much strength, sultable for masculine faces,
The sizes are marked as Moulds 1077, 1W, 1X, 1Y, 1¥,

Form 2. The typal form is here modified and softened. This form is suitable for
feminine faces,
The sizes are marked as Moulds 217, 2W, 92X 92Y, 9%,

Form 3. The typal form is here more modified than in forms 1 and 2.
The sizes are marked as Moulds 30U, 3W, 3X, 3Y, 3Z.

eiafs

i b

Form 4. The typal form is here extensgively moodified,
The sizes are marked as Moulds 417, 4W, 4X, 4Y, 47,
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SELECTING ANTERIOR TEETH OF PROPER SIZES.

Two methods of selecting artificial teeth were in vogue in my
early days in practice. One was for the dentist to go to the depot and
there select from among the hundreds of moulds the one he thought
most suitable. The other was for the dentist to send a model and let
a clerk who had never seen the patient, make the selection. Both were
wasteful of time and often unsatisfactory in result.

It seemed to me that if [ could learn in advance just what mould
of teeth was required by a case, selection could be greatly facilitated.
Bv measuring with a millimeter gauge the distance between the marks
which I had been tanght to make on the trial plates for the high lip
line and the low lip line, and adding one or two other marks, it became
very easy to tell just how long a central was needed, how wide a set
of anteriors, and how wide a full set of fourteen.

When this method was published under the title of The Twentieth
Century Method of Selecting teeth, accompanied by tables of tooth di-
mensions in millimeters, it was necessarv only to scan the tables until
the mould most nearly like the requirements was found. The order
could then be sent by mould number. Tt was quicker, easier, and more
satisfactory than the old method.

Fxpe:wm,e has shown no reason for changing this method for se-
lecting sizes. It has found its way into all corners of the world, has
become standard practice in many offices and is taught in several col-
leges. It has placed selection in the hands of the dentist, who is most
competent to select well ; has made it evident that teeth for full dentures
must be selected from the trial plates and not from the model; has
shortened the time required for selecting moulds, has insured the re-
ceipt by the dentist of just the teeth he had in mind for the case; and
has resulted in the selection of more satisfactory teeth in most cases.

The length of upper central should be marked first, then the length
of the lower central, then the width of the six upper anteriors. The
width of the upper central is determined by the form which was se-
lected by means of Dr, Williams’ drawines.

The patient is asked to raise the upper lip in smiling, and the lo-
cation of its edge is marked on the trial plate. If the necks of the upper
centrals are iﬂcated on this line, the gums will not be exposed in smiling.

The chances are better than 3 in 5 that this is the right location for
the necks of the upper centrals, becaunse out of some thousands of people
whom T counted smiling, 3 in every 5 raised the lip to the level of
the necks of the upper central. Even if this would make the teeth
a little long, it is more artistic fo have them so than to expose pink
rubber in smiling and a greater expanse of it in langhing.

If the lower lip is (lepl_ -essed by the action of the depressm‘ muscles
and the location of its edge is marked in the same way, it will indicate
the point to which the lowcr centrals must extend to prevent exposure
of the lower gum in smiling.

If the orifice of the month is well proportioned to the face, the
distal angles of the upper cuspids may with advantage come close to
the angles of the orifice. To locate these angles, an instrument is in-
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Flg. 52.

The ppper lip was ralsed by the elevator muscles and §s held by the finger merely for
purposes of illustration.
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SELECTING ANTERIOR TEETH OF PROPER SIZES—

Clontinued.

troduced between the lips, in the median line, and moved to one angle
and then the other and a mark on the trial plate at the location of each,
after the manner shown in Figure No. 53. If the orifice is unduly
large or small for the other features, the distance between the marks
may be shortened or lengthened. DBut it should be remembered that the
teeth are closer to the orifice than to the other features, and that it is
hetter, on the whole, for them to be a little large or small for the other
features than noticeably large or small for the orifice.

One other dimension in anterior teeth is important at least in cases
where the absorption of gum tissue is so slight as to leave little room
between the upper and lnwm ridges. It 1s the dimension of that part
of the teeth intended to sit below the level of the upper ridge, or above
the level of the lower ridge. It is the dimension of the greatest com-
bined bite and shut available in the case. A short study of an artificial
anterior tooth will make plain the meaning and importance of this
dimension.

Figure No. 54 represents a vertical section through an upper an-
terior tooth. It will be seen that the lingual surface has three divisions,
the bite, the shuf, and the ridge-lap. Of these, the shut and ridge-lap
are intended to sit below the level of the ridge in those cases where the
denture must be so thin in front that the teeth be close to the ridee. In
cases where the absorption of the anterior plate of the upper alveolus
is complete, the teeth will usnally be placed a little way in advance of
the ridge, and the length of the combined bite and shut is therefore
not so important. Bm in those close bite cases, where little room is
available at best, attention to this detail will enable the dentist to select
teeth of a size which will not need to be ground.

sefore 1 adopted Mr. Supplee’s method of making the impression
into a trial plate, it was easy to thrust a pin ﬂll‘(]ll“’ll the wax of the
trial plate on a level with the surface of the ridge. But the presence
of the impression tray in the trial plate renders this method imprac-
ticable. It is, hmvm'm, easy to measure, on the palatal side of the 1m-
pression, the distance from the top of the rim to the deepest part of
the impression, and transfer this measurement to the labial surface of
the trial plate, where it answers every purpose accomplished by the
pin hole.

The area to be filled with anterior teeth is now well defined on
the trial plates, and it is necessary only to determine the distances in
millimeters, and to have at hand the dimensions of the required teeth.
The distance from the high line to the incisal edge of the trial plate is
the length of the labial surface of the upper (‘f-ntral incisor. The dis-
tance from the low line to a point a millimeter above the incisal edge
of the lower trial plate is the length of the labial surface of the lower
central incisor. The distance from the mark at one corner ot the ori-
fice around the trial plate to the other similar mark, is the width of
the upper anteriors, when set up. If the bite is close, the distance from
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SELECTING ANTERIOR TEETH OF PROPER SIZES
—Continued.

the surface of the upper ridge to the incisal edge of the trial plate is
the required combined bite and shut of the npper central.

If now, reference is had to table in which the dimensions of the
several sizes of the required type of tooth are listed in millimeters, the
size most suitable can readily be selected. It can then be ordered by
monld number.

Millimeter measurements of Dentsply, Solila, Twentieth Cen-
tury and Trubyte teeth are given as tables in the back of this beok.
With all the variations possible to the human mouth, one must not

expect to always find a mould exactly ri:rh'r in every particular. But
with surprising frequency a mould will be found which will closely
approximate the required dimensions. And selection by this method is
likely to be more satisfactory than by the haphazard methods of the
past.

Dr. Williams™ classification of faces and teeth and standardization
of sizes greatly facilitate satisfactory selection. Many faces exhibit
modifications which lie between two types of teeth, as between the
square and ovoid types. For such faces a mmthf:.utu_m of the square
type and a modification of the ovoid type may be equally suitable. If,
in such a case, the required dimensions cannot be found in the mould
of the square class, it is possible that they may be obtained in an
equally suitable mould in the ovoid class.

DETERMINING THE WIDTH OF THE FULL SET.

When the trial plates have been taken from the mouth, it can be
determined how far back on each side the teeth should extend. A mark
can then be made to locate the distal side of each second molar. This
location cannot be made in the mouth, or from any measurements taken
in the mouth, but is determined w]mllv by the dentist’s judgment.

By measuring around the trial p].:ite from one of the marks to the
other, the width of the full fourteen, in millimeters, 1s determined.
This measurement affords an e*{amp]c of the importance of selecting
teeth from the trial plate rather than from the model. The width of
the full set, when in place on the model, is from 2 to 4 or 5 millimeters
greater than the width of the set when flat on the wax. If is important
therefore that sizes should be selected from tables having the dimensions
of the anteriors and full sets when set up.

It is not uncommon for a mouth to be so ill-proportioned as to
require wide anteriors and narrow posteriors. If full sets do not come
carded to meet such requirements, the dentist may make up his own
sets ordering anteriors and posteriors separately.

Trubyte posteriors are made in four mesio-distal widths, 28 m.m.,
30 m.m., 32 m.m., and 34 m.m. The dentist may order any of these
for use with any anteriors, but if disproportionate sizes arve ordered, it
will be necessarv to grind o adjustment where the posteriors and an-
teriors join.
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Trial plate:s marked for measuring.
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MEASURING BITE VERTICALLY

Fig. 56,

Fig. 7.

Measuring bite horizontally to get combined width of =ix anteriors and full set of 14,
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SELECTING TEETH FOR PARTIAL CASES, BRIDGES AND
CROWNS.

The most satistactory and economical method of selecting any form
of teeth for cases where less than the full denture is to be restored is
to have at hand a Mould Guide of the make of the teeth to be used, and
to fit sample teeth from that guide onto the case. By this means, both
dentist and patient can see just what the effect is to be. The order
for the teeth can be made out by mould and shade number, and the
results will be as desired. Or regular stock teeth can be kept on hand
and tried in this way.

This method is far more available with Trubyte teeth than with
any others, because identical moulds of wvulcanite teeth, platinum pin
facings and porcelain crowns will be produced. It therefore requires
the dentist to keep fewer teeth on hand. For the selection of a porcelain
crown, the vulcanite teeth may be tried in place. The labial surface of
the porcelain crown will be like that of the wvulcanite tooth, and the
mould will have the same number in crowns.

Dentists who do not wish to purchase a Mould Guide or stock teeth
to use as such, may apply the Twentieth Centurv Method of Selecting
Teeth, and procure the dimensions of the required teeth in millimeters,
by using calipers to measure the space for a single tooth, or by making
a partial trial plate and measuring around the curves, ‘Selections can
be made from the tables in the back of this book.

SELECTING LOWER TEETH.

When full upper and lower sets are selected at one time, no meas-
urements for the lowers need be taken. If upper teeth are not being
gelected, the sizes of the required lowers should be marked on the lower
trial plate, the dimensions obtained in millimeters, and selections made
from the tables in this book.

For full dentures, the bicuspids and molars should be of the com-
bined mesio-distal width necessarv to extend the full set back to the
locations marked for the distal sides of the second molars.

For full cases Trubyvte Molar Blocks will be found superior to
plain teeth. They are made in the same moulds and shades as the plain
vulcanite teeth. Thev are described in connection with Trubyte bicus-
pids and molars,

For partial cases, the plain teeth or Molar Blocks should be selected
from a Trubyte Mould Guide. Much better selection results from try-
ing in the sample tooth than is possible by any system of measurement.
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FOREWORD.

Color plays as important a part in determining the beauty of arti-
ficial teeth and their sunitability for any given case as does form or size.
If the color and shade selected are harmonious with that of the general
complexion in edentulous cases, or the other teeth in partial cases,
minor discrepancies in form or size are seen only on close examina-
tion. DBut if the color or shade is noticeably wrong, the falseness of
the restoration is at once detected. And no perfection of form or size
can make up for the visible defect in color.

When Dr. Williams entered upon the work of incorporating into
porcelain teeth all the perfections of natural teeth, it quickly became
evident that the number of subjects concerning which knowledge must
be crystallized and systematized was too great for one man to cover
the whole field. The subject of color was assigned to me for investiga-
tion. I have given the subject extensive study and have at least some
of the results in concrete form. They have been applied to Trubyte
teeth, and I shall try to make plain in what ways they enable the
prosthetist to improve the appearance of his work.
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THE COLOR SCHEME IN NATURAL TEETH.

Until one has studied the colors in natural teeth, he cannot realize
how complicated, how delicate and how beautiful is the color scheme
by which nature adorns a really fine set of teeth.

When the lips are parted in smiling, so that parts of both sets are
seen, the teeth form a band of color which shades away in all directions
from the point of highest light in the incisal halves of the npper cen-
trals, to softer colors and shadows in the upper cuspids, bicuspids and
molars, and darker shades and softer shadows in the lower anteriors.
Nature thus introduces into the face a spot of very high light and
blends it away so softly that no sense of disharmony is created.

Only when the eye has time to penetrate the shadows between the
teeth, do the forms or sizes of individual teeth become visible. If the
color of the teeth is harmonious with that of the patient’s complexion,
the general appearance will be pleasing, even if the teeth are not exactly
harmonious in form and size with the face. Dentists who are con-
fronted with the necessity of selecting teeth too large for the features,
other than the orifice, mayv do much to conceal the size, by selecting a
suitable color and shade.

Natural teeth exhibit every color of the rainbow. The primary
colors, red, blue and vellow are found in every human tooth. At least
one of the secondary colors, orange, green or violet is found in every
tooth, generally with an excess of some primary color which gives to the
tooth its recognized color as a blue, a yellow or a pink. Gray teeth oc-
cur when there is no excess of primary color.

The coloring in natural teeth is ingeniously designed to enhance
the value of the 11mc111111|::¢11 effects. The anteriors round outward and
backward from the median line. This is in harmonv with the round-
ing away of the features, but it is rendered much more pleasing to the
eye by the subtle change in the colors of the laterals and cuspids. The
light rounds away with the form

Nature's skill as a craftsman is exhibited in the eflects which she
achieves by changing the depth and distribution of color in the lower
anteriors, as LDl]lpdlEd with the uppers. This effect greatly enhances
the overhanging effect of the upper anteriors, softens the contrast be-
tween the lower lip and the teeth, and when aided by the red reflection
from the lip, seems to merge the necks of the lower anteriors into a band
of soft color which serves as a base for the whole color scheme of the
anteriors. Omne can hardly appreciate the delicacy and beauty of this
effect until he studies a set in which the shading is strong enough to
be noticeable, and sees how nature has nsed the deep, soft colors of the
lower incisors and the soft shadows that fall between them, as a founda-
tion for the lighter colors in the upper anteriors. The most beautiful
sets are those in which the color scheme is so delicately worked out that
its elements can be recognized only by careful study.
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HOW COLOR IN NATURAL TEETH WAS STUDIED.

While much has been written and more has been said about the
colors and shadings in natural teeth, as compared with those in porce-
lain teeth, nothing written could be found which was of value in ar-
riving at the definite, workable conclusions that are necessarv when the
fruits of an investigation are to be incorporated into articles of manu-
facture. It therefore became necessary to undertake this study from
the beginning.

The services of experts in colors were obtained, and a number of
persons with beautifully colored and shaded natural teeth were selected.
Laboratory conditions in cleanliness of teeth, purity of light, ahsence of
shadows and reflections, and other such conditions as fine color work
requires, were established.

The method of measuring color values now al]lpl'm'ﬂd bv the finest
color analysts was adopted. This system accepts as a unit of color, the
smallest amount of red, vellow or blue that can be perceived by the eye
of an intelligent person not specially tmmed in color work. This depth
of color is marked with the fioure *1” and is multiplied to measure
stronger colors and divided to measure fainter colors, The experts
who assisted in this work, or more accurately whom I assisted, could
perceive and place 1/100 of a unit in any color.

By means of special appliances devised for the work, the cervical
half of cach tooth was isolated for color measurement, and the incisal
half was later isolated in like manner. The anteriors, the bicuspids and
the first molars were measured in this way. The work is very difficult;
in fact, it is by far the most difficult ever attempted by these experts,
on account of the character of the tooth substance, and the delicacy,
complexity and soft blending of the shades. The difficulties may be
p’u-tlv 1pp1'ec11ted when it is stated that after a steady look of 5 seconds
the vision is no longer true for color and that two hours of continnous
work exhansts a strong person for a day.

The amount of color seen in the tooth as a whole was first de-
termined. This color was then broken up into its component parts and
the proportions of the several parts determined. The work was checked
by making a sample color like the portion of the tooth which it repre-
sented.

I spent a great deal of time and about two thousand dollars of
The Dentists’ %upph Company’s money in studyving and reproducing
tooth colors, and am able to offer what is, I believe, the first exact
knowledge concerning the colors of natural teeth and certainly the first
application of that knowledge to the manufacture of porcelain teeth.
No claim is made for originality and the work is far from being as com-
plete as I should like to see it. DBut until some one has not less than
two vears to study the subject, and a large sum of money for the em-
plovment of experts, little more can be iLC‘-‘HII[‘-‘]l‘-IIL‘(]
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COLOR ANALYSIS
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{For convenience of those not accustomed to studying such charts, [ have put the
colors in the right hand teeth on the reader’s right hand, and not in the reverse form
common to dental charts.)
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DIAGRAMMATIC REPRESENTATION OF THE DEPTHS OF COLOR
TABULATED ON PAGE 104.

The different depths of color in different parts of a tooth and in different
teeth can be diagrammatically shown in charts like those here reproduced.

The horizontal base line of the charts represents 0 in color. Each of the
parallel horizontal chart lines represents a depth of 1/10 of a unit, upward
from 0. The line locating the gray in the teeth is drawn solid. That represent-
ing the orange is drawn in dashes and that representing the yvellow, in dots.
This set of teeth showed no other colors.

This person’s hair is dead black, the eyes are brown, and the skin showed
a good deal of red.

The charts show that the necks of the upper centrals and laterals in this
set exhibit less gray than the cutting edges, but more orange and yellow. The
cuspids exhibit practically the same amount of gray and orange throughout
the teeth, but the necks show more yellow than the cutting edges. This free
vellow gives these cuspids their character.

The necks of one lower central and both lower laterals in this set, exhibit
less gray than the cutting edges, but the necks of the lower laterals exhibit
more orange and yellow. The lower cuspids exhibit practically an even depth
of gray throughout, but much more orange and vellow in the necks. There is
a good deal more orange in the lower cuspids than in the upper cuspids.

A study of these charts shows how the color deepens and softens in all
directions from the incisal halves of the upper centrals, and how utterly
impossible it is for artificial teeth all of a shade to meet the artistic require-
ments of prosthesis.
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({For convenience of those not acenstomed to studying such charts, [ have put the
colors in the right hand teeth on the reader's right hand, and not in the reverse form
common to dental charts.)
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DIAGRAMMATIC REPRESENTATION OF THE DEPTHS OF COLOR
TABULATED ON FAGE 106,

The patient’s hair and eyes are of very nearly the same depth of brown,
except that the eyes have more of a yvellow tinge. The excess of red in the
skin renders 1t very light.

The teeth differ from those charted on the foregoing page in that the pro-
portion of red is greater, sometimes enough so that it remains as a free color
and gives the teeth a pink shade.

The upper right central is of even depth of gray throughout. The color in
the neck is much softened by the presence of violet and red, while the incisal
half exhibits free yellow. The upper left central exhibits much deeper gray
in the neck than in the tip. It shows violet and red in the neck but only gray
in the cutting edge.

The upper right lateral exhibits deeper gray in the tip than in the neck,
but the neck exhibits orange which is lacking in the tip, and the yellow is much
deeper in the neck than in the tip. The upper leit lateral is of even gray
throughout, and shows orange and vellow in the neck. The tip is of pure gray.

The upper right cuspid is of deeper gray in the tip than in the neck, but
the neck exhibits orange which is lacking in the tip, and the yellow is much
deeper in the neck than in the tip. The upper left cuspid shows slightly more
gray in the tip than in the neck, but the neck shows deep orange and con-
siderable yellow.

The necks of the lower anteriors show much more gray than do the tips,
and this depth of color is increased by the presence of considerable orange.
The color in the incisal halves of the lower centrals and laterals is deeper than
in the incisal halves of the upper centrals and laterals.
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Depthe of colors in the necks of the lower Depths of colors in the incisal halves of
anteriors, the lower anteriors.
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{F'{!.r c'ul:l'l.'sl-:!tiirm*s': of those not accustomed to studying such charts, I have put the
colors in the right hand teeth on the reader's right hand, and not in the reverse form
common to dental charis,)
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Depths of colors in the necks of the upper

anteriors. the upper anteriors.

DIAGRAMMATIC REPRESENTATION OF THE DEPTHS OF COLOR
IN A SET OF TEETH NOT TABULATED.

The anteriors of this set of teeth exhibit only gray, orange and vellow.
The depth of gray is so nearly uniform in the necks of the upper anteriors,
that it varies only 1/10 of a unit from central to cuspid. The orange is un-
usually deep in the necks of the centrals and still deeper in the laterals and
cuspids. The yellow is much deeper in the neck of one lateral than in the
other, and is strong in the cuspids.

The gray and yellow are practically as deep in the incisal halves of the
upper incisors as in the necks, but the orange is only half as deep. There is
only half as much yellow in the incisal halves of the upper cuspids as in the
necks, and about 2/3 as much orange.

The lower incisors exhibit practically a uniform depth of gray in necks
and incisal halves, but there is less orange and a good deal less yellow in the
incisal halves. The lower cuspids are of nearly uniform color throughout,
and exhibit deeper color than any of the other anterior teeth.

- The above colors combine to produce a set of natural anteriors of a grayish
yvellow cast, with enough red in the color to give brilliance. The lower an-
teriors are darker than the uppers and serve as a base for the color scheme.
The incisal halves of the upper centrals form the spot of high light, and the
color deepens beautifully into the necks of the upper centrals. The color
deepens gradually and effectively through the upper laterals and cuspids.

Depths of ecolors in the incisal halves of

] =TT
] ||
2 2
t imm i
] A L1 A
o 9 o il B b b o o
IRANGE = — ORAMNGE-
oW v LﬁR‘E‘.‘.’ i o
T T L AR e
T Y — i 2
E;:I GRE “Ea.w o | YELLOW R REEAER
04 ' 1 o | !
3 1 E.
| | |
i ] ol
= i
Dpptlm of colorz in the necksz of the lower Diepths of colors in the incisal halves of
anteriors. the lower anteriors.

108



HOW THE COLORS ARE PLACED IN NATURAL TEETH.

Nature exhibits in the coloring of the teeth the infinite variety of
her other works. No two sets exhibit exactly the same depth or location
of color, and no two teeth in any of the sets studied are exactly alike.
Indeed, the depth of color in the teeth on one side of the mouth is often
different from that on the other.

Those sets of natural teeth in which the colors blend so softly that
the separate parts of the color schemes are seen only when studied, are
most beautiful. Others are more striking, but after a time they seem
less pleasing, because of the strong contrasts.

In order that Trubyte teeth might exhibit the colorings of the
finest sets of natural teeth, an average of the colorings in several beauti-
ful sets has been made and incorporated into the porcelain.

In finely colored sets of natural teeth, the incisal halves of the up-
per centrals, taken together, form the spot of highest light in the face,
except the white of the eyes, which is so sheltered as not to form a
striking point. The shade usually deepens as one goes toward the
necks of the teeth, though this is not always the case. Centrals which
are lighter in the incisal halves carry out better the color scheme of the
teeth as a whole, than those with darker cutting edges. The two centrals
exhibit minute differences of color, but the color effect as a whole is
very much alike in the two teeth.

The color in the upper laterals is usnally deeper than that in the
centrals and it is more evenly distributed thrc-urrhl:-ut the area of the
tooth. The incisal half of the lateral is therefore of deeper shade than
the incisal half of the central. The two upper laterals are rarely ex-
actly alike.

The color in the upper cuspids is nearly always deeper in shade
than in either the centrals or the laterals. The neck is sometimes much
deeper than the incisal half, sometimes but little deeper, and sometimes
the tooth is nearly of uniform color throughout. The finest cuspids
are undoubtedly those in which the color is deeper in the cervical half.

The color deepens through the bicuspids and molars, in some cases
more rapidly than in others. Those sets are most beantiful in which
it deepens softly. The sets in which it deepens very rapidly appear too
deeply colored at the cervical margins.

The color in the incisal halves of the lower incisors is deeper than
in the incisal halves of the upper anteriors. The color in the necks is
deeper than in the incisal edges. The lower cuspids usnally present
deeper colors than the incisors in both the cervical and incisal halves.

Nature seems to appreciate that the color scheme of the teeth does
not usually contemplate the exhibition of the lower bicuspids and
molars and they present no noticeable differences from similar upper
teeth.
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THE VAGARTES OF COLOR IN NATURAL TEETH.

These illustrations show, in pictorial form, the colors present in
one set of natural anterior teeth ; their locations in the several teeth and
their relative densities. The color was measured for each half of each
tooth.

This is not one of the sets previously illusirated.

VIOLET
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THE VAGARIES OF COLOR IN NATURAL TEETH—Cont,

The secondary colors, shown on the opposite page, arve nearly always
accompanied by an excess of one or more primary colors and this excess
of color gives the teeth their character. The three primary colors
were in evidence in this set as follows:
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COLORS AND SHADES IN ORDINARY ARTIFICIAL TEETH.

Artificial teeth, as vegularly furnished, have heretofore been of
one shade thronghount the full upper and lower sets. This has made it
impossible for dentists to select a shade which was satisfactory for the
high lights in the upper centrals and the deeper colors in the other teeth.

Individual dentists have made efforts to change this condition by
orinding or staining teeth, or by selecting teeth from different shades
and assembling them into one set. In the hands of a few dentists the
staining method has yielded beauntiful results, but the time and skill re-
quired for each case were such as rendered a high fee necessary. The
method of selecting teeth of different shades 1s rarely satisfactory
because the different shades in any shade guide were not intended for
such selection, and teeth assembled from such shades show variations
unlike those in fine natural teeth. Moreover, the method requires the ex-
penditure of much time and access to a large stock of teeth.

Naturally shaded artificial teeth have never been available before
for three reasons, which come directly home to us as dentists. The first
is that we have never offered any intelligent plan for the coloring of
teeth. We have left it to manufacturers who are not dentists, and who
cannot see our work as we see it, to solve the diflicult problems as to
what true tooth colors are and how they are placed.

The second reason is that we have not known when teeth were
properly shaded. I persuaded cerfain manufacturers to shade very
beautifully 100 sets of vulcanite teeth and send them out in the regular
course of business, without any comment. Some of them were accepted
without remark. Others were returned with the comment that if the
manufacturer could not match teeth better than that, the dentists would
trade elsewhere. Not a single favorable comment was received. Our
attitude as a profession has been that we were entitled to ask for a thing
and then to leave the manufacturer to find out what we need, how to
make it and to educate us to an appreciation of it when made. Such
an attitude is not worthy of us, and we are entitled to make little com-
plaint if the solutions of the past have not been to our liking.

The third reason is hardly less strong than the other two. Most
of us have been unwilling to pay for the production of superior products.
We know so little of our own costs of production, that we do not under-
stand why fine articles cannot be produced for the same price as ordi-
nary articles. It is economically impossible. The superior quality
results from the application of a greater amount of intelligence and
skill. That demands more time, and more wages and slower produc-
tiom.
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COLORS AND SHADES IN TRUBYTE TEETH.

Trubyte teeth are “shaded™ in the sets, on the basis of extensive
data similar to that described in the foregoing pages. They are made
in all of the 25 shades on the Twentieth Century Shade Guide.

The upper central is always of the shade on the Guide. The shad-
ing of the set is accomplished by varying the depth of this color. No
other colors are added to get the effects.

The color in the upper laterals is more evenly distributed through-
out the tooth, as was described in connection with natural laterals
The upper cuspids are more deeply shaded in both cervical and incisal
halves than either the centrals or laterals. The color in the bicuspids
and molars deepens softly.

The shade in the incisal halves of the lower anteriors is deeper
than that in the incisal halves of the upper anteriors, while the color in
the necks is deeper still. This permits the artistic effect of the over-
hanging upper teeth to be achieved, and builds up the color scheme as
has been described. I believe this to be the first time that this beauti-
ful color scheme has ever been applied to porcelain teeth produced in
commercial quantities and available to all dentists.

All teeth may be ordered from the number on the Shade Guide.
The only difference from the teeth heretofore furnished will be that
teeth, crowns and facings for laterals, cuspids, bicuspids and molars, will
be properly shaded.

Great artistic and economic advantages result from this shading:

Tt is unnecessary to stain teeth, save in rare cases. The colors in
the tooth are finer than can be gotten by staining. The teeth are avail-
able without any loss of time and at surprisingly low cost considering
the additional cost of production.

It is unnecessary to select teeth of different shades and assemble
them into a set. Teeth thus assembled cannot exhibit the beaunty of
coloring found in these teeth. No time need now be lost in such selec-
tion.

Dentures made with properly shaded teeth are artistically so su-
perior to those made with teeth all of one shade, that no comparison
can well be made,

The beauty of a fine arrangement is greatly increased.

We are enabled to offer to appreciative patients, the finest produnct
of our time for all prosthetic work requiring porcelain. Such work
demands a fee commensurate with the results. And many of us who
have hesitated to ask remunerative fees for prosthetic work becanse we
were not satisfied with the appearance of our own work, may now have
the confidence to undertake such work with pleasure and with the cour-
age to demand adequate reward.
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SUGGESTIONS FOR SELECTING COLORS AND SHADES.

While the teeth exhibit much less color than the skin, the iris of
the eves, and the hair in most cases, they exhibit much deeper colors
than appear when contrasted with the skin. And few dentists have the
courage to select artificial teeth with sufficient depth of color.

Useful information about the colors in teeth may he gained by
forming dark paper into a roll about an inch in diameter and ten inches
long, shaping one end to fit about the eyve to exclude the side lights,
and covering the other end of the tube with dark paper in the center
ot which 1s a hole about 8 inch in diameter.

Seat the patient in good but not brilliant light and in such man-
ner that neither the natural teeth nor the shade teeth exhibit shadows
or reflections. Reflections from brightly colored walls sometimes
change the color scen.  Apply the paper tube to the eye and isolate the
tooth to be matched from all others and from the ]1]1. This permits one
to perceive the color more trulyv. When the color is determined, select
the sample tooth of the proper color by trving in the usnal manner,
beginning with the darkest. Beware of light colors and shades. [se
them only when certain that nothing else will appear so well in the
mouth. The basic color in all teeth is gray. It is most commonly
affected by vellow, so that the color is really a vellow built on a gray
base. It is sometimes affected toward the blue., and in rare instances
toward red or green.

Dentists who distrust their own skill in selecting shades will be
greatly aided by the natural shading in Trubyte teeth. This helps to
hide any slight error in shade and makes the laterals and cuspids
appear more natural than is possible with teeth all of one shade. This
will be found especially helpful in the selection of facings and porcelain
CTowns.

When teeth for full dentures are to be selected, the dentist should
select a color and shade that harmonize with the skin of the lip. All
reference to the hair and eyes can be omitted, for they show such ex-
treme variations of color, that no rules can be laid down for establish-
ing harmony with all three.

If the skin is examined through the paper tube, it will often be
found to exhibit a surprising amount of red. In such cases, teeth with a
good deal of life in the color, as in Twentieth f‘entury Shades 7 and 9,
will often be found suitable. When the color in the skin is deeper, the
color in the teeth should be deeper.

A shade guide of the same make as the teeth to be used should al-
wayvs be emploved in selecting shades. Shade Guides may now be had
on such liberal terms that a dentist should always have on hand at least
two of his favorite make, in order that in very particular cases the
sample tooth may be sent with the order for more exact matching.
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A TABLE OF THE COLORS IN THE TWENTIETH CENTURY
SHADE GUIDE.

Shade No. 1. Lightest shade in nse. No coloring.

Shade No. 2. Trace of purple.

Shade No. 3. Trace of blue. Trace of vellow. Lightest blue.

Shade No. 4. Trace of vellow. Lightest vellow.

Shade No. 5. Trifle of gray and trace of vellow. Point same
as No. 4. Neck darker.

Shade No. 6. Same as No. 4, with a little gray in the tip. Neck
not so bright a vellow as No. 5. Lightest gray.

Shade No. 7. Light vellow. Darker than No. 5, with color
decidedly stronger in neck.

Shade No. 8. Light vellow. Tip darker than No. 5 or No. T.
Neck lighter than No. 7, and makes tooth look a straw color. More
uniform than No. 7. Yellow is the only color present,

Shade No. 9. A little vellow, a little gray, a little pink. Light
brown vellow neck. Tip pink gray, follows No. 11.

Shade No. 10. Grav. Lighter than No. 9. Darker than No. 6.

Shade No. 11. Uniform gray throughout. Neck gravish vel-
low slightly darker than 10, which it follows.

Shade No. 12. Grayish blue. Follows No. 3 in the blues.

Shade No. 13. Grayish blue. Follows No. 9,

Shade No. 14. Yellowish grav. Gray vellow neck. Follows
No. 13.

Shade No. 15. Pinkish grav. Decidedly darker and shows more
pink than No. 9. The other gravs are bluish gravs. This follows
No. 14.

Shade No. 16. Yellow. Follows No. 8.

Shade No. 17. Greenish vellow. Green tip and yellow neck.

Shade No. 18, Dark yellowish gray. Follows No. 14,

Shade No. 19. Dark greenish _x'(:ll!m'. Follows No. 17.

Shade No. 20. Brownish vellow. Follows No. 16.

Shade No. 21, Dark brown vellow. Follows No. 20, which it

i8 like, only darker.

Shade No. 22, Dark gray. Follows No. 18,

Shade No. 23.  Darkest hrown vellow. Follows No. 21.

Shade No. 24. Dark grayvish brown. Follows No. 22,

Shade No. 25. Dark vellowish brown. Follows No. 23.
Light shades, 1-2,

Shades in order of depth ) Yellows, 4-5-7-8-16-17-19-20-21-23-25.

from light to dark. Gravs, 6-10-11-9-13-14-15-18-2-24.

Blues, 3-12.
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ENAMEL MARKINGS IN NATURAL AND PORCELAIN
TEETH.

The labial surfaces of the finest specimens of natural teeth are not
smooth, but are marked by a series of fine, horizontal striations, which
vary in character in different parts of each tooth.

These markings break up and diffuse the light, so that portions of
it from all surfaces ave directed aw ay from the eve, while portions of
it from all surfaces reach the eye. The effect is to soften both the bril-
liant lights and the shadows. In matural teeth in which the labial
surfaces have been worn smooth, the light is not so diffused. The teeth
have a hard look, and it is concerning such teeth that criticism is some-
times passed that they must be false.

Artificial teeth in the past have exhibited smooth labial surfaces,
sometimes broken by strong developmental grooves, or horizontal
grooves, probably intended to represent defective calcification. Such
grooves, however, were not of the character required to diffuse the light
and give to the teeth a natural appearance.

Artificial teeth have looked false partly because the surfaces have
been too glassy and because they have reflected strong high lights sur-
rounded by deep shadows. Such teeth cannot be made natural in ap-
pearance.

In connection with the studies in color, T took up the study of
the markings in anterior teeth. With the co-operation of Dr. Williams
and Prof. {_‘1 si, the most satisfactory forms of markings for reproduc-
tion in pmceldm teeth were determined. The methods in use for the
production of the ordinary porcelain teeth could not produce teeth with
the desired markings. The manufacturer undertook the invention of
methods which should produce the required results. After two years
of experimentation, the methods were perfected and teeth with proper
markings produced. Teeth with these markings are superior to teeth
without them for the following reasons:

The markings are anatomically correct and produce the proper dif-
fusion of light.

The diffusion of light greatly softens the appearance of the teeth,
so that teeth with the markings appear more like fine natural teeth than
teeth of identical size, color and porcelain without the markings.

The high lights on each tooth are greatly softened and the glassy
reflection is taken away.

The shadows are softened so that the teeth do not present such
strong contrasts of light and shade.

The shading in the teeth is greatly enhanced in naturalness and
value.

The color scheme in each set of anterior teeth and in the two sets
can be very much better reproduced by the dentist in crowns, facings
and vulcanite teeth.
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FOREWORD.

With the exception of the anatomical forms offered by The Den-
tists’ Supply Company, the porcelain bicuspid and molar teeth of the
past seem to have been designed to afford the smallest possible amount
of efficiency in mastication.

The best of them have been copies of well worn natural teeth which
are efficient only when firmly supported by healthy tissnes and under
a pressure of from 150 to 300 pounds. The others have been conven-
tional forms which could be articulated only by such grinding as de-
stroyed any possibility of masticating efficiency.

Professor Gysi believes that well made full dentures are incapable
of exerting more than 18 or 20 pounds of pressure. It is evident that
teeth which function only at a pressure of, say 150 pounds, cannot be
efficient at a pressure of 18 pounds.

Professor Gysi has demonstrated that efficient forms of porcelain
bicuspids and molars can be shaped only by applying nature’s engineer-
ing principles to the formations of the occlusal surfaces, with such
modifications as the movable bases and slighter pressure require. He
has applied these principles to the production of Trubyte bicuspids and
molars, which are joined with Trubyte anteriors to make full sets.
Such teeth cannot be produced by copying natural teeth becanse while
natural teeth present all the necessary factors at different times in their
history, they never present all those factors at any one time.

With Professor Gysi's permission, and by the aid of his illnstra-
tions, I have here set forth in my own words the principles which un-
derlie the formation of correctly formed porcelain bicuspids and molars.
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THE FUNCTIONS OF THE NATURAL BICUSPIDS AND
MOLARS.

Before we can determine the requirements for efficiency in arti-
ficial teeth, we must understand the plan by which nature causes the
natural teeth to discharge the several functions of mastication, and the
tasks of the four groups of teeth in each half of one jaw.

For the natural teeth are divided into groups by difference of
function quite as effectually as they arve by formation. Indeed the two
zo together,

The incisors are intended to bite the food from the mass.

The cuspids arve the guides of the motion of the anterior part of
the jaw in lateral movements, and the shock absorbers in mastication.

The bicuspids are the crackers of all hard and brittle foods and the
tearers and separators of fibres,

The molars are designed to cut up the separated fibres, to isolate
the individual cells and crush the cell walls to permit insalivation of
the contents.

All teeth take part in crushing out the fluid portion of foods.

The buccal and lingnal cusps of well articulated natural molars
interdigitate so perfectly, on the “working side” during lateral occlu-
sion, as to prevent the escape of solid portions of food. On the opposite
side, the proper cusps articulate to maintain balance. The cusps of both
sides articulate to maintain balance in the incising bite.

The occlusal surfaces permit the escape of semi-fluid portions of
food from between grinding cusps, and ready escape of fluid portions of
food.

Artificial teeth which are to be efficient in mastication must dis-
charge these functions.
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I"ig. 5%,

Cracking action of bicunspids,

Fig. 54,

Dotted line shows position of sectlon of molars.

Fig. 0.

Diagram of the ridges of the molars at dotted line in Fig. 5 which cut food.
Blightly exagrerated,

Mea Y

Flg. 6l.

The ridges as they appear in poreelain before the facets are sharpened by grinding
with carborundum and glyeerine,
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MODIFICATIONS OF NATURAL FORMS NECESSARY IN
PORCELAIN TEETH.

The fact that teeth for dentures and bridges will be mounted on
bases which are either movable or less in number and strength than the
full number of roots in healthy tissunes, makes it impossible for them to
transmit the heavy pressures possible to natural teeth. Probably dent-
ures cannot exert more than 1/10 of the average power of healthy nat-
ural teeth, and bridges from 4 to possibly ¥2. This great difference in
transmitted power requires certain changes in form to make the porce-
lain teeth efficient at small pressures.

The relatively broad opposing planes of well worn natural teeth
cannot be made eflicient at the pressure possible to dentures and bridges,
because not enough power can be exercised to force such large areas to
tear, cut and grind the food. A larger number of small, relatively sharp
areas must be substituted for the few large ones, and these must inter-
act, as between uppers and lowers, in such way as to discharge the
proper cutting and grinding functions.

The cusps must be high, as they are in newly erupted teeth, but
with the important difference that the depth of bite must be less than
in any sharp natural teeth, in order that dentures and bridges may not
be dislodeed by lateral stress.

The three molars in the perfect natural denture must be replaced
by two in the artificial denture, requiring some modification in form.

The fossae must be deep to permit escape of partly ground food
from between the cusps but not from between the teeth. The sulei must
be deep to permit the rapid escape of fluids and a shallow bite.

The teeth must be so carved as to be easy to arrange on any articu-
lator or for any case and to render the best service possible under the
conditions, when the dentist desires to merely occlude them and not to
articulate them.

WHAT CONSTITUTES DEPTH OF BITE.

The depth of bite is the distance the teeth move vertically in articu-
lation.

There are three depths of bite to each tooth, the “working” bite,
the “incising™ bite and the “balancing™ bite.

The working bite is the shallowest and the balancing bite the deep-
est. The incising bite is between the two.

The working and balancing bites are described on the following
pages. The incising bite needs no description.
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FIVE STAGES OF WEAR OF NATURAL TEETH.

A. Uxsworx Stace. Newly erupted natural teeth exhibiting high cusps and
deep fossae and sulei with deep bite. These teeth are efficient with the relatively
small muscular power of the child, but have not been worn to perfect articula-
tion. The bite is far deeper than is practicable in artifieial teeth.

B. GreaTteEsT EFFIcIExcY Stace. Natural teeth worn to the stage of greatest
efficiency. Wear has shaped sharp edged facets on the cusps, which are very
efficient in cutting up fibres and in providing rolling surfaces for grinding cells.
This is the stage of wear reproduced in Trubyte teeth. The bite in the natural
teeth at this stage is deeper than can be advantageously employved in artificial
teeth.

C. Repvcep ErfrFiciexey Stace. Wear has formulated such broad opposing
planes on the molars that they can be forced through the food only by the
exercise of great power. The cutting action of the molars is now limited to
the action of the edges of the few sulei. In persons of great muscular power,
these teeth will be efficient in grinding.

The bite has been worn shallow but the opposing areas are much too broad
to be forced through food by the exercise of the relatively slight power possible
to dentures.

This is about the degree of wear which has been advocated for the forms of
artificial teeth. Such formations for porcelain bicuspids and molars is now
known to make efficiency impossible to the dentures.

D. Mven Worx Stace, The bite is shallow but the opposing areas are
broad and require the exertion of great force to make them efficient.

E. Srace or ExtrEME Wear. The cutting power is possible only by the
making of extreme movements and the exercise of great force.

Trubyte teeth exhibit the stage of wear shown in Figure K'Ba;nd the depth of
bite shown in Figure §.2D
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THE WORKING BITE.

The depth of this bite is the distance the lower teeth on the work-
ing side move vertically in passing from the position of central occlu-
sion to that of lateral occlusion, or vice versa.

The distance the teeth move vertically is determined by the degree
of vertical inclination of the occlusal grooves of either set as they pass
from the main longitudinal groove, npward over the buccal or lingnal
margin of the tooth.

Figure 65 on the opposite page represents cross sections of Trubyte
upper and lower molars in central occlusion. Note that the upper
lingual cusp does not reach the bottom of the fossa in the lower tooth,
and the lower buccal cusp does not reach the deepest part of the fossa
in the upper tooth. When these teeth move into a position of lateral
occlusion, as shown in Figure 68, the slightly inclined buccal groove on
the lower tooth articulates with the relatively flat lingual incline of the
buccal cusp of the npper tooth, and causes the lower teeth to move verti-
cally downward, through the distance from Point 1 to Point 2. The
slightly inclined lingual groove on the lower tooth articulates with the
upper lingual cusp. This does not increase the vertical movement of
the lower teeth.

The movement of the whole jaw is illustrated in Figure 67. The
lower central incisor has moved downward from the position occupied
by the dotted outline of that tooth. The depth of the bite in the first
molars 1s here less than in the incisors, and is equal to the vertical dis-
tance from the Point 1 to Point 2.

The relative vertical distances moved by the cenfral incisor and
the left condyle are shown in Figure 69. It will be seen that the condyle
has moved downward very little. This movement, combined with the
movement of the molars through the opposing grooves, as shown in
Figure 68, results in the working bite being very shallow, provided the
teeth are carved to articulate properly.

Fignre 70 illustrates the movements of the several parts of the
condyles and teeth in extreme lateral position as seen from the side and
from above. The left condvle has moved strongly out of the fossa,
while the right condyle has moved forward and inward. This lateral
movement has an important influence on the depth of bite. When it
is present in considerable degree the bite is shallow. When it is absent,
the bite is required to be deeper to maintain the necessary relations
between the dentures.

The depth of the working bite in Trubyte teeth has been deter-
mined on an engineering basis. It is much shallower than in any good
specimens of natural teeth, or any other artificial teeth which even ap-
proach the principles of efficiency as here laid down. If is adapted to
the average inclination of the downward path of the condyle (33 de-
orees) the average inclination of the inward lateral path (16 degrees)
and the inclination of the incisor incline most advantageous in artificial
teeth (40 degrees).

(Continued on Page 126)
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Fig. G5, - Fig. 6.
The depth of the working Relations of the first molars in working bite.
bite is from 1 to 3.

Fig. G5, Fig !
Note articulation of cusps Incisor and condyle movements in working bite.
and grooves,

o,

F -
I—Vertical movement of advancing eﬂigdr[e.
L—Vertieal movement of statlonary band_ip;l:,
In the center a diagram of molar and Incisor movements in extreme lateral ocelusion,
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Properly articulated Trubyte teeth will be found to move vertically
a shorter distance than anyv other teeth in the working bite, and to prac-
tically preclude the occurrence of undue lateral strains on dentures or
abutments.

[t is not necessary to provide bicuspids and molars with different
depths of bite for different inclinations of the condyle paths. When the
teeth have heen articulated, the necessary changes in the occlusal sur-
faces can be easily and quickly made by grinding the sets together with
carborundum powder and glycerine. This process, which should be
followed in all cases, will make adaptations which could not be made in
carving or by other forms of grinding.

THE BALANCING BITE.

The depth of this bite is the distance the lower teeth on the balanc-
ing side move vertically to maintain balancing relations between the
dentures during articulation. It is much greater than the depth of the
working bite, because the steep lingual inclines of the lower buccal cusps
articulate with the steep inclines of the lingual cusps of the upper teeth,
and because the lower cusps often travel directly across the steepest
parts of the upper cusps instead of following the sulci.

Figure No. 71 on the opposite page shows upper and lower Trubyte
molars in central occlugion. “I)” equals the depth of bite.

In Figure No. 72 the left lower molars have moved into the posi-
tion of the extreme balancing bite, through the vertical distance 1-3
in Figure No. T1.

Figure No. 73 shows the relations of all the teeth on the balancing
side. The lower jaw has moved downward to the right. away from the
observer. The buccal cusps of the lower bicuspids have climbed the
lingual cusps of the upper bicuspids. The middle buccal cusp of the
lower first molar has climbed the mesio-lingual cusp of the npper first
molar. The mésio-buccal cusp of the lower second molar has climbed
the disto-lingual cusp of the upper first molar. The distal buccal groove
of the lower second molar has climbed the long lingual cusp of the up-
per second molar.

Figure No. 74 shows the vertical distance which the condyle on the
balancing side has traveled downward from its position of rest in cen-
tral occlusion.

Figure No. 75 shows the movements of the two condyles as seen
from the side and the movements of the condyles and teeth as seen trom
above. The lateral movements of both condyles are here plainly shown.

Different inclinations of the condyle and incisor paths require only
minute adaptations of the teeth to the balancing bite. Such adapta-
tions cannot be well made by carving or grinding with a stone, but they
can be quickly made by rubbing the articulated sets together in carbor-
undum powder and glycerine.
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Fig. Tl. Fig. T2.

Depth of balancing bite iz from 1 to 5. Eelationz of first maolars in balancing bite.

Fig. T3.

_____ _,j
Fig. T4.
Vertical depth of condyle and incisor movements in the balancing bite.

- i i - — - —

Fig. 75.
R—Vertical movement of statlonary condyle,
L—Vertleal movement of advancinpg econdyle.  In the center a dingram of molar and
incisor movements in extreme lateral ocelusion,
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PROPER FORMATION OF CUSPID EDGES.

[t may seem a little late to refer here to the formation of the edges
of the umpula, since from some points of view they should have becu
discussed in Part II. But they are the most anterior teeth in which the
application of engineering principles effects important changes of form.

The upper and lower cuspids are probably the most difficult teeth
in either dentures or bridges to place in right relativns. They are
wrongly placed in 99 cases out of 100 and neither dentist nor patient
is the wiser. But when they are rightly shaped and placed, the stabil-
ity and efficiency of the dentures are so increased as to yield gratifying
results.

Properly formed artificial upper cuspids exhibit relatively long
mesial cutting facets and a shorter distal facet. Properly formed
artificial lower cuspids exhibit a short mesial cutting facet and a rela-
tively long distal facet.

The short facet on the mesial surface of the lower cuspid should
both occlude and articulate with a short distal facet on the cutting edge
of the upper lateral. A long facet on the mesial side of the upper cuspid
should both occlude and articulate with a long facet on the distal surface
of the lower cuspid. And the short facet on the distal surface of the
upper cuspid should articulate with the mesial facet on the buccal
cusp of the lower first bicuspid. In other words, the upper lateral and
cuspid should occlude with the lower cuspid when the jaw is in central
position, and during articulation these relations should continune un-
disturbed. Figure T6.

The purpose of these relations is to guide the anterior part of the
lower jaw during lateral movements, and to take up the shock when
the upper and lower jaws come into contact. For when the lower jaw is
moved downward, sideways and upward against the upper jaw in the
position of lateral occlusion, the jaws come into contact first and with
greatest force at the cuspids. And only as the jaw starts back to the
position of central occlusion do the bicnuspids and molars come into pow-
erful contact. Hence the importance of correctly placed cuspids, to
either dentures or bridges.

This articulation of the cuspids serves another important purpose.
When food has been bitten from the mass by the incisors, it is started
toward the back of the mouth by the action of the tongue and cheeks.
When the jaws are separated, the action of the tongue and cheeks is to
place morsels lengthwise of the teeth. The cuspids coming into contact
before the other teeth, seize and hold the anterior ends of such morsels.
The molars, as they come into contact, hold the posterior ends, and thus
the fibres are held stretched while the bicuspids with their peculiar
open and shut articulation, come down upon them, to stretch and tear
them apart, and pierce between them.

The articulation of the cuspids will be more fully considered under
the subject of articulation. DBut it should be remembered that unless
the cutting edges have been properly formed, they cannot be properly
occluded or articulated and the dlscharﬂ‘e of their important functions
18 rendered impossible,
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Fig. 7.
Proper relations of upper and lower cus-
pids in articulation,

Fig. 7.

; Facetz on upper centrals, laterals and
Fig. 7. enEpis, ;

Fig. T8.

How the facets on artificinl upper cus-
plads must =lope,
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CRACKING AND TEARING POWER IN THE BICUSPIDS.

The human bicuspids are the lineal descendants of the hone crack-
ing teeth in meat eating animals like the dog, Figure 80, and are
given their special location in the denture that they may crack all hard
and brittle foods and tear, stretch and separate all fibres.

In order that these teeth may crack all hard and brittle foods, it
is essential that the occlusal surface of each bicuspid shall be formed
into a grain trap for holding small seeds and grains, and that the two
adjoining hicuspids shall form traps for holding similar articles of food
too large for one tooth, as is shown in Figure 81. The occlusal sur-
face of a properly formed bicuspid will therefore present two small
traps like that diagrammatically illustrated in Figure 82 on the oppo-
site page. Only such a form as this will prevent the escape of small
grains as the upper and lower teeth come together. Such a formation is
shown in Figure 84,

The tearing action of the bicuspids on fibres is made possible by
the formation of the occlusal surfaces and the peculiar open and shut
form of articulation, which will be more fully considered later. The cns-
pids come into contact first during articulation, and the molars come into
contact before the lingual cusps of the bicuspids do, and hold fibres
firmly at both ends, while the bicuspids, with their open and shut ar-
ticulation, stretch the fibres, tear one from another, and pierce hetween
and separate them. This tearing action is diagrammatically illustrated
in Figure 85.

Trubyte bicuspids have been designed with a knowledge of these
functions and so shaped as to discharge them with the exercise of slight
force. So far as I know, they are the first bicuspids which have ever
been designed with any intelligent understanding of the functions they
must perform.
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Fig. 81.
Fig. 80 Similar cracking action by huonan  bi-
The bone cracking teeth of the dog, cuspids,

Fig. 83,
Lingual cusps open to receive seeds
and grains.

Fig. 82, '
Diagrammatic representation of a grain Fig. 84.
trap. ®ame trap En Trubyte bicusplils. Buecal ecusps interdigitate in artienlation.

Flg. 85,
Dingram of tearing action.
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CUTTING AND GRINDING POWER IN THE MOLARS.

The functions of the molars are to hold the posterior ends of
fibers which are being torn by the bicuspids, to cut the torn fibers info
short pieces, and to roll fibers in such way as to isolate individual cells
and smash the cell walls to permit insalivation. The importance of
this smashing power is seen when it is understood that starches which
have not been insalivated are not digested.

Artificial molars are enabled to discharge these functions hy a
smooth sliding articulation, which, in its form of greatest efliciency,
opposes a number of small, relatively sharp facets in such way that
they interact to produce the required effect.

The efficiency of the molars in cutting will be determined in no
small degree by the manner in which these facets interact. If thev
merely press lltlE*LTh against each other, their efficiency will be small.
[f they can be made to draw across each other, as one draws a knife in
cutting a substance, the efficiency will be greatly increased. The ideal
of cutting efficiency is diagrammatically shown in Figure 56 on the
opposite page.

The grinding power of the molars is dependent on the continued
opposition or contact of the facets during the time that the molars are
returning from lateral occlusion to central occlusion. Such opposition
or contact is made possible only by the application of engineering prin-
ciples to the formation of occlusal surfaces which will interact with
the necessary accuracy and efficiency.

The occlusal surfaces should exhibit deep fossie to permit the
escape of partly ground food from between the facets but not from
between the teeth. This leaves only fibers and nnground cells between
the facets.

The sulci should be deep to permit easy escape of such portion of
the food as has been rendered fluid.

The dentist should not expect that the manufacturer can furnish
him porcelain teeth which are exactly designed for the conditions
peculiar to any given case or to his own methods of arrangement. Dif-
ferences in the kind of articulator used, in the manner of setting up,
in the lateral path, in the location of the rotation points and other
factors, will render slight modifications of the form of the teeth neces-
sary. The highest degree of efliciency in the dentures requires that
the dentist make: these minute lldulbtmt‘m‘s himself.

But the manufacturer can furnish teeth which are correct in
proportions, in shallowness of bite, in height of cusps and depth of fossa
and sulci.  Most important of all, he can furnish teeth with properly
interacting ridees and facets, so tlmt the grinding of what may be called
the individual facets on the teeth shall be only their modification to the

peculiarities of the case in hand.
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Fig. 86

Diggrammatic illustration of the cutiing
action exhibited by opposed ridges and
facets in Trubyie molars. If the point A
of the up?er hlock be carried to the point
' of the lower bhlock, and then the upper
block be s0 moved as to bring the point
B directly over the point I} of the lower
block, each of the uPpusud ridges will eut
throughout its length with a drawing mo-
tion. This is the longe=t and most eiffieient
“eut” possible to theze ridges,

Flg, &8,
Diagrammatie representation of the plan

om which artificial molars have generally
been shaped in the past.  The broad suar-
faces can pot cut op foods to l=olate the
cells, They can be approximated only by
the exercise of great foree,
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Fig. &7
Food cellz are izolated and the cell walls

bhroken by the rubbing together of the
facet=, The rubbing action is diagram-

matically shown by the mortar and pestle
in which substances are pulverized.

Fig., 89,
A, A cross section of Trubyte lower first

aid second molars showing five ridges in
each tooth, Kilges anid facets in Tro-
byte upper and lower molars opposed, O,

e cross sections shown ahove were maide
at the dotted line in this flzure.



THE IMPOSSIBILITY OF GRINDING IMPROPERLY
FORMED TEETH TO PROPER BITES OR TO
EFFICIENT FORMS.

If teeth are not given the correct depth of bite by the manutacturer
and carved to efficient forms, it is practically impossible for the dentist
to grind them to advantageous bites, or to efficient forms of masticating
surface, as is made plain by Figure 90 on the opposite page.

Figure A shows the occlusal surfaces of upper and lower molars
eround to articulating form after the method formulated by Dr.
Bonwill. It will be noted that this method erinds a broadly con-
cave occlusal surface on each of the molars. Figure B shows
the same molars occlunded. It will be noted that very broad opposing
planes are brought into contact, such as could be made efficient only
bv the exercise of a force which neither bridges nor dentures can trans-
mit. The cracking and cutting formations which have been described
are entirely lacking, and no escapeways are provided for semi-fluid
food.

It is impracticable for the dentist to grind buccal cusps and grooves
which shall interact properly, and articulation is attained only by cusp
climbing cusp. The buccal cusp of the lower molar must climb the
long overhanging buccal cusp of the upper molar. This necessitates a
marked vertical movement even in the working bite. The hite of the
teeth is therefore deep, and dentures articulated after this manner are
easily displaced.

Figure C shows a longitudinal section of the same teeth. The
hroad occlusal surfaces and the absence of cracking, tearing and cutting
formations are plainly seen. This is the only form to which improperly
formed teeth can be ground with a stone. Unfortunately there are still
dentists who use teeth thus ground.

Figure D shows the occlusal surfaces of the anatomical
moulds of The Dentists’ Supply Company. These are carved to much
more nearly correct anatomical form than were the teeth of Dr. Bon-
will’s time. The elevations of the cusps are more nearly correct,
and sulci and fosse are provided for the escape of food and for the
articulation of the cusps of one set with the grooves of the opposing set.

Figure E shows the molars occluded. The longitudinal groove
18 Pntlrelv different in character than that shown in Figure B. The
upper lin "’lld]. cusp and the lower buccal cusp no longer reach the bottom
of the fosste. Escapeways are provided for partly ground food and
buccal and lingual grooves, through which the opposing teeth move.
The npper buceal cusp does not overhang the lower molar as in Figure
B. The depth of bite in these teeth is only half as great as in those
shown in Figure B.
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Fig. 90.

Figure F shows a longitudinal section of the same teeth,
with the smaller opposed surfaces, the proper relations of cusps and
grooves, and the escapeways for food. These teeth were a great improve-
ment over the forms in Figure C.

Figure G shows the occlusal surfaces of Trubyte teeth, with
the formations for cracking, tearing and cutting which have been
described.

Figure H shows Trubyte first molars occluded. The character of
the longitudinal main groove and of the cusps, has been entirely changed
by making the cuspal inclines which form that groove, convex, in both
the upper and lower teeth. The convex surfaces of the several cusps
prevent the opposing cusps reaching the deepest parts of the fosswe, and
provide large escapeways for partly crushed food. The upper buccal
cugp overhangs to only half the vertical depth of the buccal cusp in the
anatomical moulds and one-quarter the depth of the same cusp ground
after Dr. Bonwill's plan. The bite is proportionately less deep and
dentures made with these teeth are less easily dislodged.

Figure I shows a longitudinal section of these teeth. Instead of
presenting the flat opposed surfaces, shown in Figure C, or the single
convex surfaces shown in Figure F, these teeth exhibit from two to five
grooves, and from three to six cusps each. The cusps and cuspal ridges
are accurately opposed to grooves in the other set.

~ The grooves present escapeways for fluids or semi-fluid food, and
when the articulated teeth have been rubbed together with glycerine and
carborundum to form tiny, sharp edged facets on each of these cuspal
ridges, the tearing, cutting and grinding powers are the greatest possible
to porcelain teeth.
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FOREWORD.

The articulation of the adult natural teeth probably determines
the formation of the articulating surfaces in the condyvles and fossw,
the muscular actions, and the habitual masticating movements of the
jaw. The arrangement of the artificial teeth will determine whether
the patient shall be enabled to continue those movements, which are the
most efficient he will ever have, or whether these movements shall be
destroved, with a strong probability that other eflicient movements
cannot be substituted.

Teeth are articulated when they are arranged to maintain grinding
and balancing relations with the masticating movements peculiar to
the patient for whom they are intended. If the work is intelligently
done, the patient is enabled to continue the habitual masticating move-
ments. The use of the dentures or bridges is learned with comparative
ease. The patient is given the greatest pnhmhl{: masticating power, and
food may be properly prepared for digestion.

Teeth are occluded when they are arranged merely for the opening
and closing movement. Occluded dentures senerally destroy the efh-
cient masticating movements habitnal to the patient, and finally destroy
the formation of the articulating surfaces which were essential to the
continuance of those movements. They rarely, if ever, substitute efficient
masticating movements, And if is common h1stnr} for patients with
occluded dentures to lose all definite control of the jaw movements.
It is difficult for patients to learn to use such dentures, and the fact
that some do finally learn is rather a tribute to the marvellous adaptive
power of the human frame than to the dentist’s skill. The average
masticating power of occluded dentures is slight.

The dentist practically determines what qlmlltv of service he will
render his patients when he selects an articulator, because the limita-
tions of the appliance become his limitations. The selection of the
articulator is therefore very important.

My own belief is that in every case where the patient can be brought
to see the benefits of superior service and to pay a fee which permits
such service, the dentist should determine and reproduce the movements
of the patient’s jaw and arrange the teeth to harmonize with those
movements.

I believe also that it costs the dentist little, if any more, to articulate
the teeth so that they will be satistactory from the beginning, than to
grind and fit and remake occluded dentures in the effort “to make
them do.”

In cases where such service is mot possible, the dentist should
arrange the teeth in harmony with average masticating movements,
especially since this takes but little more time than to merely occlude
them.

I have endeavored to set forth in this section the reasons why
articnlators which meet certain requirements (do not confuse that with
certain articulators) should be used.
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SELECTING AN ARTICULATOR.

[t seems to me that an articulator cannot be intelligently selected
without at least an elementary knowledge of the normal jaw movements
in biting and mastication, a knowledge of some of the changes effected
in those movements by the irregular loss of the natural teeth, and a
knowledge ot the limitations of the articulator itself.

An articulator is a mechanical device in which artificial teeth
mayv be arranged to articulate in the mouth. In order that teeth may
be dlnmidmd it must reproduce the masticating movements of the jaw
with at least reasonable accuracy. If it 1s L:l[!:lhl(‘ of only the opening
and closing movements, it cannot reproduce the movements of articula-
tion, and is therefore merelv an occlnding frame.

[t is not necessary that an articulator should resemble in form the
human jaw, as some have thought, or that it be mounted with the upper
artificial jaw fixed and-the lower movable, as others have held. If it
reproduces with reasonable accuracy the more important jaw move-
ments, it makes little difference how unlike the jaw in appearance i
may be.

The first important step for him who would select an articulator
intelligently, is to know what are the more important jaw movements
to which the teeth will be subjected when they are placed in the mouth.
The jaw movements in order of importance from least to greatest are the
straight opening and closing, the incising and the lateral movements of
mastication.

I believe that the character of these movements has been exhaust-
ivelv known for less than 10 vears. At least the facts which have been
learned within that period have greatly extended our knowledge and
have permitted the construction of articulators which mpmduc‘e the
movements with greater accuracy than those of earlier days.

The present knowledge of these movements is the result of the
labors of many workers. Without disparaging the labors of any others,
I wish to call especial attention to the labors of two men, Mr. Norman
(. Bennett and Prof, Dr. Gysi, since they establish two points of the
utmost importance, as follows::

1.  An articulator in which the upper jaw hinges or rotates on
the condyles cannot properly reproduce the average opening or lateral
maovements,

2. An articulator which is to accurately reproduce the movements
peculiar to any given patient, must have rotation points which are
movable at least in certain directions.

Such conclusions conld be reached only after accurately recording
the movements of many jaws. It will be worth while, 1hcr{-fure, to
gee how such movements were accurately recorded.
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HOW THE JAW MOVEMENTS WERE RECORDED.

Mr. Bennett recorded the movements of the several parts of the
jaw by pm.]m.i.mg_r the illnmination of lights fixed over those points on
the walls and ceiling. By an elaborate mathematical demonstration, he
showed that the recorded movements could not be reproduced with the
condyvles as centers, but that the different movements had many centers
in different locations. So wide apart were some of the locations that he
doubted whether a practicable articulator could take cognizance of
them.

Prof. Gysi and his assistants gave almost two weeks of continuous
labor to confirming the discoveries by Mr. Bennett, and to devising
methods whereby jaw movements could be more easily recorded. Prof.
Gysi has lost some of the posterior teeth on either side of his lower jaw.
He made a partial plate which fitted the spaces, and which could be
clamped firmly in place by means of bands around teeth adjoining the
spaces. Stiff wires from both sides of this plate were brought to the
median line of the month where they passed ont between the lips.
These wires were continued in to three ends, one of which was opposite
the head of each condyle and one opposite the symphysis of the chin.
Each of the three ends was fitted to receive a tiny lead pencil. A hori-
zontal plane representing the occlusal plane was affixed to the wires
to facilitate more accurate record taking. The whole appliance was
stable in position and made all the movements the jaw made. The
locations of the pencils and occlusal plane are shown in Figure No. 91.

RECORDING OPENING AND CLOSING MOVEMENTS

To record the movements of the condyles and chin in straight open-
1n£ and closing, a frame like that shown in Fig. No. 92 was held
immovably against the head, and the pencils recorded upon it as the
jaw moved. The pencil and arm on the right side have been removed,
to permit a better view of the path, but their location 1s shown by dotted
lines. The chin pencil and its path are shown. The points in both
paths numbered from 1 to 5 inclusive are known as “stations” and
indicate that when the pencil recording the condyle path was arrested at
any given point, the pencil TECDleng‘ the chin I]"Lf]‘l was located at the
point of like number, as at station 3 in both paths.

It will be noticed that the chin path describes a loop. This is
because this pencil regularly took one path in the opening movement
and another in the closing movement.

The importance of these records and their meaning will he de-
scribed after the method of recording the movements in the horizontal
plane has been described.
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THE IMPORTANCE OF THE RECORDS OF THE OPENING
AND CLOSING MOVEMENTS

They establish the fact that these movements cannot be reproduced
with the condyles as the centers of movement.

Only the portion of the condyle path numbered 1-2 is employed
while the teeth are in articulation, and the teeth pass out of contact
when the condyle reaches station 2.

Records of condyle and chin movements made in the manner
described on page 142 were transferred to flat sheets, and a common
center for portions 1-2 of the condyle path and portions 1-2 ot the chin
path was located by erecting right angles from each path and prolonging
them until they met, as in Figure No. 93,

This center is located vertically about half way between the level
of the occlusal plane and the heads of the condyles, and a little back
of the condyle. Patients occasionally present with the rotation points
on the level of the condyles or the occlusal plane, but thev arve greatly
in the minority.

The mechanical accuracy of such a location can be easily seen by
tracing on paper the outlines of IFigs. Nos. 94 and 95 and |:-1:|hn'm—
ing a Hltll]llb experiment,

Fig. No. 94 shows the outline of a mandible with the correet
average paths of the condyles and incisors. Fig. 95 shows an out-
line of a similar mandible, with the points A- B-C as possible rotation
points. A is the rotation point common to all articulators where the
condyles arve the centers of motion. C is located on the level of the
occlusal plane. B is the point dEtLI*IHIIlf.,d upon by erecting perpendicu-
lars on the portions 1-2 of the condyle and chin paths in Fig. 93.

If Fig. No. 93 be superimposed on Fig. No. 94 and if a pin
be thrust successively through the points A-B-C and the mandible be
moved vertically across the outline from Fig. 94, it can be seen that
when the pin is at the point A there are no correct opening and closing
movements of the condyles. The lower incisors move throngh the path
A-2, which is inclined too far forward as it goes npward and too far
backward as it goes downward. The molars move very much too far
forward and backward in like manner.

When the pin is at C, the condyle describes the movement indicated
by the dotted line in Fig. 95. This is unlike the movement of the
condyle in opening and closing. The incisors move through the line
C-c, which inclines too far for ward as it descends and too far backward
as it goes upward. The molars move in like manner and on a shorter
curve.

With the pin at B, the condyle follows very closely along the con-
dyle path in Fig. 94, while the incisors move through the path B-b.
which reproduces portion 1-2 of the incisor path. The molars move in
like manner. It is evident, therefore, that if an articulator is to cor-
rectly reproduce opening and closing movements, the rotation points
must be in the vicinity of the point B.
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THE PRACTICAL IMPORTANCE OF CORRECT OPENING
AND CLOSING MOVEMENTS.

When the rotation points of the articulator ave in correct vertical
locations, it is not quite so essential that the models be mounted on the
articulator with the distance from condyles to incisors exactly like the
corresponding distance in the mouth. The bite may be raised or
lowered at will, either by design or accident, without deranging the
articulation of the teeth.

Joth of these points are of great importance. If it be noted how
much too far forward and back the molar path “A” passes, in Fig.
No. 95, page 145, it can be seen that if the models be mounted too
near the condyles and the rotation point of the articulator be in the
location of “A” or *C”, in the same figure, the teeth will rapidly pass
into wrong relations if the bite be raised or lowered.

The effect of raising the bite when the rotation point of the
articulator is in the condyles, is diagrammatically illustrated in Fig.
No. 96. When the teeth are ]II:IL[’E] in the mouth where, in all proba-
bility the rotation points are not in the condyles, the molars come into
contact before the anterior teeth. Such contact either thrusts the lower
denture forward or displaces the upper.

Exactly the opposite result occurs if the rotation point of the
articulator is on the level of the occlusal plane and the bite is raised.
The front teeth then come into contact before the posteriors.

Such forms of wrong contact have been very common in the past
because dentists could not determine the source of the trouble. They
are very difficult to correct by grinding the teeth, and teeth so ground
lose all their power of efficient mastication. 1[(::1{%:’11 er, such dentmes
require repeated grindings to keep them even comfor table.

When the rotation points of the articulator are located at about
the point “B,” the bite may be raised or lowered as desired without
deranging the articulation when the teeth are put into the mouth. In
one test case, the bite was closed the full length of the upper centrals
without any bad effects.

It is often advantageous to be able to arrange the teeth for a
slightly higher bite than the patient recorded, either that the cheek
tissues may be stretched and wrinkles taken out, or for esthetic purposes.
It is sometimes desirable to set the teeth a little high and close them
down to just the desired position when they are tried in the mouth.

The height of the bite is often changed without intention.

Fig. No. 97 shows that if the rotation point of the articulator
is at the location “B,” the lower teeth move through such lines that
the cusps of one set will articulate with the grooves of the other set, no
matter how far the movement may be carried.
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Fig. 96.

Schematic illustration of the effect of raising the hite in an articulator having the

rotation points in the condyles A"
Un close examination it is =een that the distal =lopes of the lower cusps come in

contact with the mesial slopes of the upper cusps long before the other slopes antagonize.
The molars strike before the bicuspids do. This is not articnlation, and these teeth
cannot he ground to anything more than the erudest form of articulation.

' /‘/_—

Fig. 27,

Schematic illustration of the opposition of teeth with “B" as rotation point, The
condyle moves through its mormal path, The cusps of the lower teeth move through
lines which bring them into® proper relations, when the bite is raised or lowered.
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RECORDING LATERAL MOVEMENTS OF CONDYLES AND
CHIN.

For the purpose of recording the movements ot the condyles during
lateral movements ot the jaw, the points of the pencils opposite the
condyle heads were turned upward, and caused to register on a frame
supporting pieces of ground glass, as shown in Fig. No. 98. The
pencil at the symphysis was turned with the Sagittal plane, and recorded
on a card held at right angles with that plane.

The records of the pencils opposite the condyles showed that the
condyles have movements which were practically unknown and which
had not been incorporated into articulators. The condyle on the “work-
ing side’” moved out of the fossa, away from the median line, while the
advancing condyle moved strongly inward. Measurements of the move-
ments of other jaws showed that these records differed in degree but
not in character.

It is not unnatural that these movements should be present, as is
seen when the bony formation of the glenoid fossae and condyles is
examined. The articulating surfaces of the fossae face inward, some-
times very strongly, as is shown in Fig. No. 99. The portions of the
condyles engaged in articulation during the lateral movements of the
jaw, faces inward in the same degree. 1t is natural that condyles which
face inward and which articulate with surfaces that face inward, should
move inward as they move forward. The records of a large number
of cases show that the advancing condyle moves inward at an average
inclination of 16 degrees with the Sagittal plane. This is a much
stronger inward movement than would be exhibited by an arc of a circle
with the other condyle as a center.

The records of the pencil at the symphysis were portions of curves.
They revealed one very important point which will be more fully con-
sidered later, namely, that they were not arcs of circles of which the
condyles were the centers.
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THE IMPORTANCE OF THE RECORDS OF THE LATERAL
MOVEMENTS.

The records of the lateral movements seem to me more important
than the records of the opening and closing movements, because the
lateral movements are more numerous than the incising movements, and
hecause these are the movements which usually dislodge dentures which
have been merely occluded.

The records show that the condyles are rarely if ever the centers
from which the movements have been produced, and that they cannot be
reproduced by articulators having the rotation points in the condyles.

These records show also that the location of the rotation points, as
to distance outward from the median line, differs greatly in different
months, and sometimes on different sides of the same mouth. It appears
that when the teeth are lost irregularly, the horizontal location of the
rotation point changes to accommodate changed movements in masti-
cation. Sometimes the rotation points are between the condyles and
the median line, in which case they are said to be “inside the condyles.”
Sometimes they are farther from the median line than the condyles, in
which case they are said to be “outside the condyles.”

These records help us to understand why we have failed in articu-
lating many dentures to which we have given our best efforts. If we had
been able to record the jaw movements in such cases, we should doubt-
less have found the rotation point on one side of the head *inside the
condyle,” and the rotation point on the other side “outside the condyle,”
and that the articulator on which we arranged the teeth could not be
adjusted to such locations, and could not correctly reproduce the jaw
moverents.

Figs. Nos. 100 and 101 illustrate the movements of two extreme
cases. The horizontal location of the rotation points is determined by
the same method employed to determine the vertical location, that 1s
by erecting perpendiculars on the recorded lateral paths of the condyles
and incisor point. The locations are marked Ro. R. and Ro. L.

Fig. 102 illustrates the movements in a case where the position of
the right condyle is identical with that in Fig. 101 and the position
of the left condyle is identical with that in Fig. 100. The great
difference in the movements on the opposite sides of this mouth shows
very clearly the importance of locating with at least approximate
accuracy the positions of the condyles.
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THE PRACTICAL VALUE OF THE LATERAL MOYEMENTS.

They reduce the steepness of the downward path of the condyle as
we have been accustomed to record it on articulators, so that the com-
pensating and lateral curves of the dentures need not be so steep as
when no lateral movements are present.

They permit articulation with much shallower bites in the molars
than would be necessary were no lateral movements present.

They change the articulation ot the posteriors.

They often permit the lower anteriors to be set to deeper under-
bite without being set back too far.

In most cases they greatly increase the cutting power of the incisors.

It is not uncommon for condvles to register a downward move-
ment of 60 degrees or 90 degrees to the occlusal plane, when the lower
jaw is thrust forward in the incising bite. When the combined down-
ward and lateral movements are recorded, the downward inclina-
tion is rarely more than 50 degrees, and two-thirds of all movements
seem to fall between 30 degrees and 40 degrees in inclination.

The more slightly inclined paths make it possible to set the den-
tures with flatter compensating and lateral curves. Dentures with flat
curves are easier for the dentist to articulate and are less likely to be
dislodged during jaw movements than those with steep curves.

In Fig. 103, Prof. Gysi has charted the required depth of bite
in first molars with different degrees of inclination of the lateral path.
The articulator was set with the condyles 12.5 centimeters apart, the
rotation point 10 centimeters apart, and the incisor guide incline at
40 degrees. The inclination of the downward path of the condyle was
at first fixed at 20 degrees, then at 30 degrees and lastly at 40 de-
ogrees. The lateral path was at first given mo inclination and the
advancing condyle described merely the arc of a circle about the rota-
tion point of the opposite side. Later, it was given inclinations of
10 degrees, 20 degrees and 30 degrees.

By reading directly down the column of illustrations under the
lleadln;_r “Con. 20 degrees,” it will be seen that the depth of bite in the
molars, which is 0‘1'3]]111Cd11\' represented by the figures 40 degrees, 125
degrﬂeq 15 degrees when there is no definite lateral condyvle movement,
erows less steep as the lateral inclination of the condyle path increases,
so that when the lateral path inclines inward 30 degrees, as it does in
some cases, the depth of bite is represented by the figures 18 degrees,
157 degrees, 5 degrees. The vertical lift of these latter teeth in articu-
lation would be very much less than that of the former.

If the columns under the headings “Con. 30 degrees” and “Con.
40 degrees” be studied in the same way, it will be seen that a similar
ﬂattemnsc of the bite occurs as the inward inclination of the condyle

path becomes more pronounced.
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If the depth of bite required by articulators in which the advancing
condyle moves only through the arc of a circle about the other condyle
is represented by the npper figures in the three rows here shown, and
the depth of bite required by an articulator with properly located rota-
tion points and properly inclined lateral paths is represented by the
depth shown in the three figures in which the lateral path is inclined
at 20 degrees, it appears evident that properly formed teeth can be
much better articulated in an articulator with properly inclined lateral
paths. It is evident also that dentures with such teeth, thus arranged
will be more stable in the mouth during mastication than teeth shaped
without reference to the lateral paths or arranged in articulators which
make no provision for lateral movements.

[f, now, the diagrams in Fig. No. 103 be read across from lett
to right, the relatively slight influence of the downward path on the
:hlnlh of bite in bicuspids and molars will be made plain.

When there is no definite lateral movement, the change of the
inclination of the downward path from 20 degrees to 40 degrees,
changes the depth of the working bite only 1 degree, from 15 degrees
when the downward path is at 20 degrees, to 14 degrees when the
downward path is at 40 degrees. When the lateral parh is at 10 de-
grees, the change of the flnwnwwr] path from 20 degrees to 40 degrees,
effects no -:lmnwe whatever in the depth of bite. When the lateral
movement is at 20 degrees, the change of the downward path from 20
degrees to 40 degrees changes the depth of working bite only 1 degree.
When the lateral path is at 30 degrees, the Cllﬂll{.’:ﬁ of the downward
path from 20 degrees to 40 {]PgrﬁEw. eﬁects no change whatever in the
depth of working bite.

These figures seem to me to indicate that the lateral path of the
condyles exerts more effect on the articnlation of the bicuspids and
molars than does the downward path. It is parth for this reason that
I regard the lateral path as more important in an articulator than the
downward path.

Fig. 104 shows the depth of bite required when the advancing
cnndﬂe of an articulator moves Stralght forward withount dvacrlhmg
even an arc of a circle. The rotation points were fixed 10 centimeters
apart, and the incisor guide incline at 40 degrees. In the columns of
diagrams on the left, the condyles were ﬁxed 15.5 centimeters apart,
In the column on the right, the condyles were fixed 12.5 centimeters
apart.

The diagrams show that when the downward condyle path is in-
clined 20 degrees, the depth of the working bite is 18 degrees, as
against 8 degrees when the path of the combined downward and in-
ward condyle movements register 20 degrees. When the advancing
condvle moves straight forward at a downward inclination of 40 de-
erees, the depth of the working bite is 20 degrees, as compared with
1) l’]E'—’“l‘EE‘E. T degrees, or 10 degrees, when the combined downward
and mwwd movement registers 40 degrees. This is another evidence
of the influence of the lateral path of the condyle on the depth of bite.
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Fig. 105

The dentures here shown are illustrations of the difficulties often
enconntered in articulating teeth without adequate records.

A dentist of no mean skill made for the patient full upper and
lower dentures using the articulator which had been most highly re-
garded up to the time of the discovery of the rotation points and lateral
paths. By painstaking care he had secured excellent articulation of the
dentures on the left side of the mouth, but had been unable to articulate
the teeth on the right side to be efficient in mastication, though they
balanced the dentures pretty well. Efforts to arrange the teeth in the
mouth had been unsuccessful.

When the condyle paths were recorded by Prof. Gysi's methods, it
was found that the downward path differed as follows: on the two sides,
that the lateral paths of the condyle differed also, and that the lateral
path of the incisor point was so different on the two sides of the mouth
as to require that one rotation point be located as far outward horizon-
tally, as the condyle, while the other was less than half as far outward
from the median line.

Here, then, was a mouth in which the movements of the two sides
differed in every important particular. It is not wonderful that teeth
could not be arranged for such conditions in an articulator which em-
ployed the condyles as fixed rotation points and in which the lateral
paths of the condyles and incisors could not be correctly reproduced.

When the movements peculiar to this mouth had been reproduced
in an articulator, the teeth were arranged, and when tried.in for the
first time, articulated perfectly on both sides of the mouth.
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THE PRACTICAL VALUE OF THE LATERAL MOYEMENTS,
(Continued. )

These figures show that the downward path of the condyle has
relatively slight influence on the formation of the teeth and depth of
bite, for a difference of 20 {]_ﬁ_‘:f_‘;l‘{':{!‘ﬁ in the inclination of the straight
forward and downward movement changes the depth of the bite only
2 degrees.

Fig. 104 should be interesting to those dentists who have desired
articulators with the condvles adjustable for different distances from
the median line. The vertical column on the left shows records from
an articulator with the condyles set at a width of 15.5 centimeters,
while the column on the right shows similar records with the condyles
set 12.5 centimeters apart. It will be noticed that the difference in
the distance of separation has made no change in the working bite,
and has only rendered the working bite slightly steeper for the more
widely separated condyles. It is quite possible that dentists who have
expressed wishes for articulators with adjustable condyles have in
reality desired articulators with adjustable rotation points.

Fig. 105 shows that considerable changes in depth of working
bite result from wide differences in the horizontal positions of the
condyles. If the rotation points be close to the median line, only 5 centi-
meters apart, the working bite will have an inclination of only 3 de-
grees, when the downward path is inclined 30 degrees, the lateral
path 10 degrees, and the incisor path 40 degrees. If, however, the
rotation points be moved until they are 14 centimeters apart in the
same horizontal plane, the working bite will have a depth of 14 de-
erees, while the lingunal cusps of the molars will have quite a ditferent
buccal slope. The average distance between the rotation points 1s 10
centimeters. It is evident, therefore, that the horizontal distance be-
tween the rotation points is much more important than the horizontal
distance between the condyles.

The wvertical inclination of the incisor path has more influence
on the forms of the teeth and the ease of articulation, than has the
downward movement of the condyle path. Fig. 106 shows the
forms of first molars necessary with different vertical inclinations of
the incisor path. The condvles were fixed at 12.5 centimeters apart,
the rotation points at 10 centimeters, the downward path of the con-
dyle at 30 degrees, and the lateral inclination of the advancing condyle
path at 15 degrees. In the upper diagram the incisor path inclines
vertically at 20 degrees. The depth of the working bite is 10 degrees
and the buccal incline of the upper lingnal cusp is fixed at 20 degrees.
The inclination of the incisor path was then changed to 60 degrees,
which is approximately what it is in the natural teeth at the period
of greatest efficiency. The dépth of the working bite is increased to
18 degrees and the inclination of the buccal incline of the upper
lingual cusp becomes much steeper. Prof. Gysi believes that an inclina-
tion of 40 degrees for the incisor incline is better in prosthetic work
than the steep inclination of that incline in the natural teeth. :
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Fig. 100,

These diagrams seem to show that the steepness of the vertical in-
clination of the incisor path has more influence on the depth of bite
in the incisors, bicuspids and first molars, than has the vertical inclina-
tion of the condyle path, but that the influence of the condyle path
governs the positions of the second molars.

Fig. No. 109A shows at the bottom an incisor guide incline,
“with a vertical inclination of 20 degrees to the occlusal plane. At the
top is a diagram of a downward condyle path inclined 45 degrees. Just
above the incisor guide is shown the position of the first molars res
quired by these inclinations of incisor and condyle paths. The position
of the second molars is shown above that of the first molar.

Fig. No. 109B shows at the bottom an incisor guide incline with a
vertical inclination of 40 degrees, and at top a diagram of a downward
condyle path inclined 20 degrees. The position of the first molars re-
quired by these inclinations is shown just ahove the incisor incline, and
the position of the second molars just above the first.

It will be noted that the incisor path which is vertically inclined
40 degrees has deepened the working and balancing bites in the first
molar, as compared with those in Fig. A where the incisor path inclines
vertically only half as much. It will be seen that in the second molars
the balancing bite is deeper in Fig. A, where the condyle path is more
steeply inclined. :

These facts seem to be evidence that the very steep inclinations of
the condyle path frequently obtained by means of the incising bite,
merely result in arranging dentures to very steep lateral and compen-
sating curves in the second molars, whereas the less steeply inclined
paths recorded by Dr. Gysi's methods, especially when aided by correct
incisor supports, resnlt in the arrangement of dentures to flatter curves,
with increased stability.
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THE INFLUENCE OF THESE ADJUSTMENTS ON THE
MOVEMENTS OF THE BICUSPIDS AND MOLARS.

The adjustments of the downward condyle path, the inward
lateral path, the vertical incisor path and the distance between the
rotation points affect the movements of the teeth, 107 A B C D.

In Fig. 107A, the effect on molar movements in balancing bite
of three locations of the rotation 1][151115 in [l]{_. same horizontal plane are
shown in the three lines marked “I1.5 cm.,” which indicates a avlmmtmn
of 5 centimeters between the rotation pmnt-,_. the lines marked 10 cm.,”
which indicates a separation of 10 centimeters, and the lines marked
“14 em.” which indicate a separation of 14 centimeters.

The influence of the several inclinations of the downward path
of the condyle is confined to the balancing bite, as is shown in Fig.
107B. The line marked “C20 degrees,” indicates the movement of
the teeth when all the other adjustments are average and the advanc-
ing condyle path inclines downward 20 degrees. The line marked
“C 30 degrees” indicates the movements of the teeth when the other
adjustments are unchanged but the advancing condyle path inclines
downward 30 degrees. The inclination of the line marked “C 40
degrees” indicates the movements of the teeth when the adjustments
are as above except that the advancing condyle path inclines downward
40 degrees. It will be moticed that in the working bite the move-
ments of the teeth are identical in all three of these inclinations.

In Fig. 107C the influence of the lateral inclination of Ilm
advancing condyle movement is shown. The line marked “L 0 degrees”
is the path taken by the teeth when the downward path of the condyle
is inclined 33 dwrmes, the vertical incisor path 40 degrees, and the
advancing cnudﬂe moves forward only through the arc of a circle with
the ther cc}ndxle as the center. The lines marked “L 30 degrees,”
indicate the movements of the teeth when the other adfmlmentﬂs of the
articulator are as mentioned, but the rotation points are so adjusted that
the advancing condyle path inclines inward 30 degrees.

Fig. 107D shows two lower molar teeth with three lines drawn
to lingnal and three to buccal. The anterior and posterior lines in each
aroup of three, indicate the extreme difference in direction and extent

of tooth movement as affected by the adjustments in Figs. 107
A-B-C.

The middle line in each group of three represents the medium
course hetween these extremes of movement. It is secured by a medium
adjustment of an articulator, so that the rotation points are 10 centi-
meters apart, the advancing condyle path inclines downward at about
33 degrees and inward at about 16 degrees, and the incisor path
inclines vertically at 40 degrees.

Prof. Gvsi believes that such adjustments will meet the require-
ments of about two-thirds of all cases.
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PERMIT DEEPER UNDERBITE OF LOWER INCISORS.

The lower incisors should generally be set far enoungh back of
the upper incisors so that they are just out of contact with the uppers
when the jaw is at rest in central occlusion. The depth of underbite
to which tlw. may be set, when in this position, is determined by the
degree in which they move forward across the upper incisors, as the
jaw moves laterally, The more strongly forward they move, the less
may be the depth of underbite. The more -.1Ll{-1,l..u-, thev move, the
deeper may be the underbite,

The degree of forward movement of the incisors, in lateral move-
ments of the jaw, is determined by the horizontal location of the rota-
tion points. It the votation points are located well inside the con-
dyles, the incisors will pass strongly sideways, and may be set to a
relatively deep underbite. If the rotation points are located at the
cmuirlen‘ the movement will be rather strongly forward, and the lower
incisors can usually be set to only a very shallow underbite. If the
rotation points are outside the L‘nmh les, the underbite will be extremely
shallow. If one rotation point is inside the condyvle and one uulbldu,
the depth of underbite will vary on ditferent sides of the median line.

The movements of the incisors which determine the depth of
underbite possible in these three conditions can be better understood
by a study of the incisor movements in Figs, 100, 101, 102,

The average locations of the rotation points are one centimeter
inside each condyle. That is, if the condyles are four inches apart, on
the average, the rotation points would be a little over three inches apari.
This position permits the articulator to reproduce the average lateral
inclination of the condyle paths and of the incisor path. With the
rotation points in this location, the lower incisors pass sideways and
forward in a path which permits setting them to a deeper underbite
than when the rotation points are as far from the median line as the
condyles. The artistic effect of the deeper underbite is plcasin , and
the more strongly inclined sideways path of the lower incisors seems
less likely to rl:elndgu the dentures.

INCREASE THE CUTTING POWER OF THE INCISORS.

The cutting power of the incisor teeth is determined not alone
by the forms of the teeth and the power of the jaw, but in no small
degree by the direction of the movement by which the lower incisors
cross the uppers, The more directly the lower incisors move across
the uppers, the less the cutting power. The more the lower incisors
move sideways in moving across the uppers, the greater the cutting
power. This is often important in artificial dentures, where patients
frequently require the maximum cutting power possible.

The relative cutting powers of the straight forward movement
and the strong lateral movement are diagrammatically shown in Figs.
Nos. 110-11-12-13.
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Fig. 110,
Upper and lower teeth 2ot to only straight up and down movement may he diagram-
matically illnstrated hy the two wedges here shown, It
them through the food, shown az 19,

requires much foree to push
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Fig. 111,
The sideways movement of the teeth may
b

here diagrammatically represented by
two wedgzes and the food by the round body
between them.

if the wedges are forced
vertically through, gréat pressure will be
required.

If the wedzes be moved in the direction
shown by the arrows, very much less force
will be regnired. The reason is that the
eutting form of the wedzes is

l
Wig. 112.
The dotted
chansed.
With this motion the form of the wedge

outlines reprodnce the tri-
angles A—D-—T apd B—D—FE,

vhile the
solid outlines a—a—a® and bh—b!—b? repro-
duce the triangles A—A—A? and B—B1—B2
is not the triangle formed by the lines which were produced by the lateral move-
A D E, but the much sharper triangle
which iz drawn inside each triangle and
lettered

ment of the trinngles in Figure No. 111,

The sharper triangles have abhout three

A Al A2 in the upper, and B— times the catting power of the triangles
Bl—E? in the lower, A—_D—E and B—D—LE,
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Fig. 113.
The left lower incisor at “a’
central,

is in the position of articulation with the upper right
In cases with strong lateral inclination of the incizor path, it will return to
occlusion, at b by following the direction of the arrow, This path of return permits
a relatively deep underbite and great cutting power.
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THE GYSI ADAPTABLE ARTICULATOR.
Figs. Nos. 114 and 115.

There may be several articulators which enable the dentist to
record and reproduce the movements of the human mandible, but I
am familiar with only one—the Gysi Adaptable Articulator.

The recording instruments which accompany this articulator per-
mit the dentist to record the downward and lateral paths of the condyles
and the horizontal path of the incisor point. The glenoid fosse of the
articulator are so arranged that the inward inclination of the lateral
path of the advancing condyle, and the downward path can both
be reproduced. Dy means of the pattern which is traced on the Horse-
shoe Plate, the horizontal location of the rotation points is easily deter-
mined.

This articulator offers a very important improvement over others
in an Incisor Guide Incline on the lower model how and a pin attached
to the upper model bow which travels ou the incline. This pin supports
the anterior part of the upper model bow during lateral movements of
the mandible. This support is important to correct movements of the
incisor point and, as shown on page 157, the vertical inclination of the
horizontal path of the incisors exercises a good deal of influence on the
positions of the teeth as far back as the EII'HT molar,

The vertical inclination of this path on the articulator is much
less than in the natural teeth, because, as Prof. Gysi has repeatedly
pointed out, the construction of artificial dentures is an engineering
problem, and should be executed in that manner which seems to promise
the greatest degree of success under the working conditions. The In-
cisor Guide Incline slopes vertically at an angle of 40 degrees to the
occlusal plane. But the Incisor Guide Pin moves diagonally across it,
and the actual vertical inclination of its path is only 23 degrees.

When the movements peculiar to the patient have been reproduced,
the teeth may be as easily arranged as on any other articulator.

The technic of using this articulator is not diflicult after one under-
stands the succession of steps and how to perform them. I believe it a
conservative statement that this articulator demands not more than one
hour additional time in the beginning of a case and less time in the final
adaptation of a case than any other articulator with which T am familiar.

If one were to take 50 full denture cases and agree to make them
comfortable and efficient for the patients, I believe it could be done in
less time with this articulator than with even a plain line, because
teeth arranged on this articulator rarely require any changes when
tried in the mouth.

The service which this articulator makes possible to patients en-
titles the dentist to a higher fee than dentures made on other articulators
becanse they cost more in time and money and are of greater value. The
service is really cheaper to the patient at the advanced fee, hecause the
improved comfort and efficiency of the dentures are of greater worth
to the patient’s health,
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I LATERAL PATH
| ROTATION POIMT SET SCREWS—_
| scrEws — ——F+ :

Fig. 114,
The articulating frame without measuring instriments.

Fig. 113.

The parts of the Gysi Adaptable Articulator are as follows:

Nos. 1-2, upper and lower parts of articulator frame which carry the upper and lower
model bows,

MNos. 1A and 2A, upper and lower model bows, :

Nos, 3-2 Straight Inclsor Guide Pin and Curved Incisor Guide Pin. The curved pim
iz uzed only when mounting models or setting anteriors,

No. 3A Small pin for all set =screws.

Moz, 4-4 Frame work of Condyle Path Register. :

Nos., 4A-4A Peneil holders and pencils of Condyle Path Register.

Nos, 5-0 Lateral Path Register. "

Nos. 6-6A Stand and gooseneck for holding Condyle Path Register and models.

No. T Horseshoe plate.

Mo, 8 Degree plate for measuring inclinations of paths.
No. 0 Incisor Path Register.
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THE GYSI SIMPLEX ARTICULATOIR.
Fig. No. 116.

Soon after Prof. Gysi had perfected the Gysi Adaptable Articula-
tor and 1ts advaniages became apparent, he was earnestly besought by
many members of the dental I}Ilrt[hmlllt! to devise an articulator which
should embody the principles of the Adaptable, but which did not re-
quire measurements on the patient and adjustments according to those
measurements.

Prot. Gysi therefore perfected the Gysi Simplex, tixing the rela-
tions by the average inclinations of several hundred condyle and incisor
paths which he had recorded by means of the Adaptable Articulator,

He emploved the same form of condyle and fossa, but fixed the in-
clination of the downward path at 33 degrees and the lateral inclination
of the advancing condyle path at 16 degrees. The rotation points were
fixed half way between the heads of the condyles and the occlusal plane,
and ten centimeters apart.  The same form of Incisor Guide Incline and
Incisor Guide Pin was employed.  An Incisor Guide was placed on the
Incisor Guide Pin so that if the dentist did not wish to employ a face
bow for determining the relations of the models to the condyvles, he conld
fix them upon the basis of the four inch triangle sugoested by D,
Bonwill.

I have now been familiar with this articulator for about two vears
and 1 have no hestitation in saying that in my opinion no other simple
articnlator approaches it in facilitating arrangement of the teeth in
harmony with correct mandibular movements.  If the inclination of the
condyle paths and incisor paths and the horizontal location of the rota-
tion points are not to be determined for each patient by accurate methods,
it is better to employ the average of a large nmunber of locations and in-
clinations determined by correct methods, than to [*mpluv methods which
are inadequate or incorrect for determining them in the individual case.

Prof. Gysi is of the opinion that this articulator meets the n-pur&
ments of about two-thirds of the cases as they present, though of course
it does not indicate which are the unusual cases.

A clever American dentist has devised a method which I believe
largely increases the nsefulness of this articulator. He sets the upper
teeth first and waxes them firmly in position. When he sets the lower
teeth on the ridge, he places the pins of each lower tooth on a cone of
hard wax and then surrounds the tooth with a softer wax. After articu-
lating the teeth out of the mouth, he puts the upper and lower trial den-
tures, in wax, into the mouth and canses the patient to make gentle
lateral movements of the mandible with the upper and lower teeth in con-
tact. If this is carefully done, the lower teeth are rotated upon the
cones of hard wax by the action of the uppers until they assume those
positions which are most harmonious with the patient’s jaw movements.
He reports very satisfactory results,
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i, 114,
The Gysi S|implex Articulator Open,

The Gysi Simplex Articulator open showing some of the improvementz which are
important to all plate workers, The condyles are formed by upright steel ping working
in properly formed glenoid fosse which direct them downward at an inclination of 33
degrees and inward at an inclination of 16 degrees. The weight of the upper model bow
iz ecarried on the Rotation Poeints, shown in Fig, Xo. 117, The Incisor Guide Incline
and Incisor Guide Pin =ecure for the anterior part of the upper model bow a more
accurate movement than can be had when this form of support is lacking.
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Fig. 117,
Rear View Gryvsi Simplex Artieunlator.

The wertical location of the rotation pointz halfl way between the heads of the
condyles aud the level of the occlusal plane iz here clearly shown. This location permits
the artificial mandible to perform correct opening amd closing movements, so that the
height of the hite may be altersd withont deranging the articulation.

The horizontal location of the rotation points, each one centimeter inside the condyle,
is shown. This location is impertant beeanse It permits the sdvancing condgle to
describe an inward lateral movement of 16 degrees, and the other condyle to move out of
the fossa in the way the natural condyle does, In other words, it permits the entire
mandible to shift to the side in elose imitation of the shifting of the natural mandible.

This borizontal location of the rotation points also imparts to the incisor point
A more strongly lateral movement than ocenrs when the rotation points are at the
condyles,  This loeation permits a deeper underbite of the lower anteriors and increases
the hiting power of the teeth,

The Incisor Guide is not shown in this illustration but is shown in Fig. 116.
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MEASURING THE PATIENT'S MANDIBULAR MOVEMENTS.

Figs, Nos. 118-119-120-121-122-123-124,

If the Horseshoe Plate was applied to the lower trial plate and
the Incisor Path Register was mounted on the upper trial plate in the
process of taking the bite, and the horizontal path of the incisor point of
the upper jaw was registered as described on page 43, the taking of the
other records of the patient’s mandibular movements is very simple.

If the Horseshoe P’late was not attached to the lower trial plate at
that time, it should be now. Before putting it into position, the portion
of its occlusal surface anterior to the first indentation on each side is
blackened by smoke from burning oil of cloves or vaseline on cotton, and
a thin film of wax is spread over the blackened area with a hot spatula
to make a place for a permanent record, or the plate may be coated with
wax mixed with lampblack., The lower surface of the Horseshoe I’late
is then pressed upon the occlusal surface of the lower trial plate so that
the blackened area projects forward of the anterior margin of the lower
trial plate, and that the whole Horseshoe Plate is evenly placed on the
two sides of the median line of the trial plate, with the two bars project-
ing forward in that line, as shown in Fig. No. 118.  Any elevations in
the npper trial plate cansed by pressure of the IHorseshoe Plate should
be trimmed away and a little vaseline rubbed on the Horseshoe Plate
to facilitate movements,

The Incisor Path Register is mounted on the labial surface of the
upper trial plate in such manner that the recording pin is over the
median line, and that when the pin is all the way down it will press on
the blackened area of the Horseshoe Plate. The position of this pin is
controlled by a spring and a handle, and when not in nse it should be
lifted and turned so that the point does not rest on the Horseshoe Plate.

The heads of the condyles ave located, either by feeling, or by
measuring one-halt inch forward from the tragus of the ear, on a line
toward the outer corner of the eve. The location of the head of each
condyle is plainly marked on the face.

Place both trial plates in the mouth,

The Condyle Path Register is placed in position by mounting it on
the two bars projecting forward from the Horseshoe Plate as shown in
Fig. 119.

The pencil holders at the rear terminations of the Condyle Path
Register are turned so that the ends of the pencils which point vertically
are about one-half inch from the sides of the face and opposite the marks
locating the heads of the condyles. They are locked in those positions.
See Fig. 119,

The patient is requested to move the mandible from side to side,
keeping it in contact with the upper jaw. Some patients find it difficult
to do this, and it is often necessary to instruct patients by standing in
front of them and performing similar movements until they learn how.
Patients who have worn occluded or poorly articulated dentures for long
periods often lose all control of the jaw movements, and in some cases
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is is quite i]llln,nssihlﬂ to make records of definite movements. In such
cases the articulator should be set at average adjustments.

The frame supporting the glass or celluloid tabs and called the
Lateral Path Register, iz held about the head in the manner shown in
Figs. No. 119 and 120, and so that the tabs are in contact with the ends
of the vertical pencils. The frame is held at an inclination of about
40 degrees to the occlusal plane, and firmly supported in position by
pressing the fingers on the sides of the head. It need not necessarily be
held exactly straight front and back. As the pencils move, it can be
noted whether Tllc Register 1s so inclined thut the pencils continue con-
tact with it, and it should be inclined until the pencils maintain contact
with 1t throughout the movement.

One lateral path may be recorded at a time, but it is then necessary
to hold the Register so that when the pencil records the second lateral
path, the pennl which recorded the first one is at the rear termination
of the path. The Register must be held in the same front and back axis
during the making of both records.

The dentist should not be discouraged if his first or second efforts
do not atford the character of records he desires. Some patients are in-
capable of making themn for reasons explained above or because of defects
in the articulating mechanism. One patient who gave trouble in this
respect was found to have sustained an injury to the joint thirty years
hefore, which greatly limited its movement. There is also a slight
technic, as there is to every operation in dentistry, and the dentist will be
a um:.,h better master of it after one or two attempts.

When the records of the lateral paths of the condyles are sufficiently
clear, the Lateral Path Register is laid aside, and the points of the hori-
.mntal pencils are placed opposite the heads of the condyles as in Figure
No. 121. They should be firmly locked in this position since they are to
serve as- guides for mounting the models in correct positions on the
articulator.

When the pencils are in proper positions, a visiting card is placed
hetween one pencil and the side of the face so that its lower edge is
parallel with the broad plate supporting the pencil holder. This makes
the lower edge of the card parallel with the occlusal plané of the trial
plates. With the card in this position, the thumb screw controlling the
horizontal position of the broad plate is turned until the spring behind
the pencil is about half compressed by pressure of the pencil against the
card. The patient is then asked to make lateral movements of the man-
dible with the jaws in contact, or if this is not possible to make vertical
opening and closing movements. The card is held steady until three or
four movements have been made. Some patients record very uncertainly
at first, but after a few moments, settle into the record of a definite path
In a few cases, the records are so indefinite as to have no value. In such
cases it is necessary to employ average adjustments. See Fig. No. 122.

(Continued on Page 178.)
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Fig. 118,

The Incisor PPath Register and Horseshoe Plate in Pogition.
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Fig. 119.

Vertical pencilz adjusted in position. Lateral IPath Register approaching position.
One method of holding steady.
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Fig, 120,
Lateral Path Hegister in contact with pencils, Another position for holding resister
Bteady.
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Fig, 121,
Horizontal pencils in position and firmly locked.
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Flg. 122,

Recording the Forward Path of the Comid y eS8

LS



Fig. 123.

Incisor Path Register recording horizontal path of incisor point. When the operator
is sufficiently skillful, this path may be recorded at the same time a= the lateral path.
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Fig. 124.

An Inclsor path ldeallzed for purposes of llustration,
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MEASURING THE PATIENT'S MANDIBULAR MOVEMENTS

(Continned from Page 170.)

When the record of one condyle path has been obtained in this man-
ner, the other end of the card is emploved to register the other condyle
path in like manner. The card is laid aside with the Lateral Path Regis-
ter, for future use. It is important to mark the paths “right™ and “left”
to avoid contusion later.

The Condvle Path Register is now removed from the Horseshoe
Plate and the pin of the Incisor Path Register is released =so that it can
record upon the blackened area of the Horseshoe Plate. The patient 1s
caused to make lateral movements of the mandible, with the trial plates
in contact, and the pin will trace a record in the black wax. Sometimes
this record will be very indefinite; at others its margins will be sharply
defined. Only a few intelligent movements are necessarv.

[f the Incisor Path Register was mounted high enongh above the
Horseshoe Plate so that the pattern traced by the pin can be watched, the
dentist mav eain useful information. In ninetyv-nine cases out of a
hundred the pattern traced in the wax will have a round point as long as
the lower jaw is projected forward from its natural position of rest, and
a sharp point when the jaw is in a position of rest. This is very impor-
tant.

When the pattern is satisfactory, or is as good as can be gotten,
the patient is allowed to rest a moment so that the point of the pin is
in the point of the pattern it has traced. Marks are made vertically
across both trial plates indicating their relative positions, or better
still, staples are inserted into the buccal surfaces of bhoth plates fasten-
ing them in correct positions.

The trial plates, with the Horseshoe Plate and Incisor Path Regis-
ter in place are then removed from the mouth.

178



Op the Jeft, the lower trial plate with the Horseshoe Plate properly mounted.
On the right, the upper trial plate which has been pressed down upon the Horseshoe
Plate and built up in places and pressed down again until the pressure is even all around.
It is important to have this pressure even. Before recording the conilyle paths the festoons
made by the Horseshoe Plate must be trimmed away, leaving a plane surface. A little
va=eline is applied over the surface of the Horseshoe Plate,

Fig. 1206

Upper and lower trial plates positioned by Incisor Guide Pin in pattern on

Horseshoe Plate and marks on buceeal surfaces, Correct vertical marks and incorrect
sloplng marks shown.
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DETERMINING THE [INCLINATIONS OF THE LATERAL
FATH OF 1"HE CONIDY L.

Fios. Nos. 127-1285,

[f the lateral paths of the condyles were properly recorded, there
may be visible a spot, near the heginning of each path, where the line
seems to have started and from which 1t has gone a little backward and
then a much longer distance forward. This spot is visible only when
the rotation centers of the human jaw are “inside the condyles,” a fact
which cannot be determined at this time.

[f such a point is present on each lateral path, a straight line is
drawn from the point in one path to the similar point in the other path,
by aid of a ruler. This line serves as a base line for the calculations
that are to be made.

[f no such point is present in either path, a ruler is laid touching
the beginnines of hoth lines, and a line drawn across each path like
the line A-D in IFie. No. 127, This is the base line.

The fact that the base line is drawn in this manner from the begin-
ning of one path to the Iw:;iunilu-" of the other, makes it nnnecessary to
hold the Lateral IPath Register in any }IIIHIi.leIl front and back line
about the head when recording these ]LIEEJ:—-.

By means of any object presenting a right angle, such as a visiting
card, a perpendicular line is erected on the base line at the point where
it crosses each lateral path. The tracing of the lateral path is now pro-
longed by laying a ruler along its central part and carrving the line
out to the end of the tab. The Degree Plate which accompanies the
Gysi Adaptable Avticnlator, is now laid with its 0 decree side along the
FLII}UII{IHHLH‘ erected on the base line, and i]w line of the lateral path is
prolonged with any convenient object until it crosses the edge of the
Degree Plate.  The inclination of the lateral |u1h in degrees may then
be read off and recorded for future use. Such records should be made
in a permanent form as they are often found nseful at future dates.

The inward inclination of the advancing condyle path may vary
from 2 degrees or 5 decrees 1in a few cases, (o 50 degrees or more 1 a
few cases at the other extreme. The average inclination of a large
number of records 1s 16 degrees,

The stationary condyle often records a short but well defined path
which generally leads ontward from the median line, and may be in-
clined either forward or backward. This path is of no known signifi-
cance except as a testimony that the centers of movement of the human
mandible are not in the condyles, but that lateral movements of the chin
are often or always accompanied by a shifting of both condyles, the
chin and all intervening points, to the same side as the chin. It is an
evidence of Prof. Gvsi’s wonderful power of analysis that in both the
Adaptable and Simplex Articulators, the artificial mandible can make
this form of lateral motion.
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Fig. 127.

Lateral condyle paths recorded and strengthened. A-B line drawn from “resting
point” in one path to “resting point” in the other, and perpendiculars erected at
these points. Angles may be measured with the Degree Plate used for measuring
forward paths,

130 101
3% 15

J\%
42° 157]
18° 16\ \(,
‘\\%‘-

159 124
/ 20° 20
3° 104
| 10° 17|
16° 40
129 ge

Flg, 128,

Hlx palrs of condyles have their inward lateral movements recorded in the tracings,
Ten other pairs have their degrees of inward  lateral movement recorded in the
central columns, but the tracings are not given, The average inward movement of these
1% pairs of condyles is 17 degrees Tor the left condyle and 16 degrees for the right,
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MEASURING THE INCLINATION OF THE DOWNWARD
CONDYLE PATHS

Figs. Nos. 120-130-131.

The downward paths of hoth condyles are recorded on the visiting
card and each i1s marked with an initial showing its proper side of the
Lead.

A line is drawn along the center of each path, ignoring hoth ends
if they are much curved, and prolonged to the base line of the card.
The Degree Plate is laid with its 0 degree side along the base line of the
card and its sharp angle at the point where the line through the condyle
path joins the edge of the card. The point where the line crosses the
degree measurements on the Degree Plate will indicate the nmmber of
degrees that the path is inclined to the occlusal plane.

Both paths are measured in this way and the degrees of inclination
are noted by the initial indicating the side. As mentioned in Part 1,
all these factors should form part of a permanent record of each case.

ADJUSTING THE ARTICULATOR TO THE CONDYLE PATH
INCLINATIONS.

At the points marked “Lateral Path Set Screws” in Fig. No. 114
will be found set screws which govern the lateral inclination of the arti-
ficial glenoid fossee. [If these screws arve loosened, the pfatm forming
the roofs of the fosse and marked “Adaptable Lateral Path” may be
turned until the inward wall of the fossa has been inclined to the median
line the number of degrees indicated in the lateral paths, by means of
the figures on the upper surfaces of the plates. IFor lack of space for
numbers, the Fig. 1 on this plate stands for 10 degrees, Fig. 2 for 20
degrees, etc. ]||L;-.u adjustments should be made for both HldES and the
screws tightened. Care should be taken not to confuse the sides, since it
is very easy to mistake the left for the right unless the articulator is held
before one, with the incisor point forward.

At the points marked “Forward Path Set Screws,” in Fig. No. 114
will be found set screws which control the downward nmlnmtmn of the
glenoid fossae. If the little pin which projects from the base of the
Incisor Guide Pin marked “Removable Pin For All Set Screws” be
taken from its sheath, it will be found to fit the hole pierced through
each of these screws, and by it the screws may be loosened. The plates
mayv be turned downward until the pointer is at the inclination indi-
cated by the records of the downward paths of the condyles on the plate
marked “Adaptable Downward Path.” Care must be taken not to
confuse the sides, in cases where they are different.

The record of the horizontal path of the Incisor Point cannot be
nsed until the models are mounted on the artienlator. It will then be
used to determine the horizontal positions of the Rotation Points.
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{From The Dental Cosimoz. b

Analysis of rizht and left condyle paths a=g secured by the method shown in Fig. 122,
C, Condyle path. L. Left: K, Right., U, Plane of occlusion., 359, Angle of middles part

of path to prlane of orclusion. F Resting [lll-'ili'll"ll of condyle. iR, Path of condyle in a
rieht lateral movement., L1, The same in a left lateral movement. o, Forward bite or

wide opening and clozing movenent.
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Fig. 130.

Lines drawn throuzh the central portions of forward paths of condyles.

Fig. 131.

Mensuring two paths slmilar to those shown In Figure No. 130
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(From The Dental Coszmos.)
Fig. No. 132 Typieal Forward Condyle Paths,
The paths “a” to i’ incluzive show differences in form and =lant of the right and

left paths in the same patient,
1" show that other diferences in form or 2lant may occur between

The paths “m" to “q”
the path of the opening movement and the path of the lateral movement of the mandible,

The path of the lateral movement alone has valne in the articulation of artificial teeth.
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POURING THE MODELS.

The material of which the models are made and the manner of
pouring may have a great deal to do with the fit of the dentures.

It 1s my custom to cause the rugae ol the }r:t|:11:l| surface of the
impression to be deepened by carving and to have the models poured
with Spence’s plaster. 1 am indebted to Dr. Tench for the following
technic which we regularly employ and which vields as tine models as 1
have ever seen.

The componnd impression is given a thin coat of either sandarach
or shellac varnish. This is allowed to dry and is followed by a coating
of a water solution of silex (water glass). This also is allowed to dry.

Put from one to one and one-half ounces of water into a clean
plaster howl and slowly add the plaster by sifting it from the blade
of a spatula, at the same time lightly jarring the bowl on the bench
to hasten saturation. Continne adding plaster until no free water
can be seen. Then spatulate the mass against the side of the bowl,
occasionally adding dry plaster till the mass becomes too stiff to work
easilv. As it sets very slowly, no special haste is necessary.

Turn the contents of the plaster bowl out on a glass slab and spread
it into the form of a laver about 3-16 inches thick, by a quick tapping
motion of the spatula. This helps to eliminate air bubbles and im-
proves the mix.

Test the consistency of the mix by shaping some of it into a cone
and standing it on the slab. If it is as resistant as fairly thick putty
and retains its shape, it is ready for use. If it is too thin to retain its
form, sprinkle dry plaster over the mass and incorporate it by the same
tapping motion used for forming it into a slal.

If a smooth model is desired, this plaster should never be mixed
o dry that the surface will not glaze when it is spread out and patted as
described.

‘arry a strip of the material about ¥2 inch wide to the depression
formed by the alveolar ridge, and pack it, glazed side down, by a quick
tapping motion with the ball of the index finger, working from the
center of the strip toward the heel of the impression. When the material
is in place, jar the impression on the bench until the surface of the
plaster glazes.  Add another portion of plaster to that already in position
Ly building it on, and patting and tapping in the same way. In this
way the palatine surface of the impression may be covered, working
from ridge to center.

The model should be built up until it is about ¥4 of an inch thick
at its thinnest place. The margins of the model should be shaped to be
vertical while the material is soft, since it can be trimmed only with
difficulty after it has set. These margins should be flush with the
labial and buccal surfaces of the impression.

The lower model is packed in the same manner except that a
bridgze of base plate wax is formed to cover the opening in the center
of the mouth occupied by the tongue. Plaster is built over this, in the
game manner as in the upper impression. The resulting model is
much stronger than it wonld be if the center were left open.
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THE RELATIONS OF THE INCISOR FPOINT TO THE
CONDYLES.

[ believe it to be important to mount the trial plates so that the
incisor point is at the same distance from the artificial condyvles that it is
from the natural t.‘:_uu]}']t*:i in the lmtii-ut tor whom the dentures are in-
tended. 1 believe it to be well also that the occlusal plane shall be at the
same distance below the level of the condyles as in that particular
patient. Both of these ends may be easily achieved.

It was shown on page 153 that the horizontal distance between the
condyles had little effect on the forms of the teeth or the depth of the
bite. It has less influence on the movements of the teeth, because the
condyles are not the centers of movement. Dut 1if the trial plates are
monnted at the right distance from the condyles, they must be at right
distances forward from the rotation points also. And that comes much
nearer the re-establishment of the mandibular triangle for that patient,
than the mounting of the trial plates by chance. The more nearly the
mandibular triangle is reproduced, the more nearly correct will be the
incisor movements of the trial plates, and the more comfortable and
eflicient the dentures will be. The movements of the incisor points are,
as has been explained, the most important of the denture movements,
because 1t they are correct, the movements of the other parts are nearly
sure to be right.

There is another important reason why the trial plates should be
mounted on the articulator in right relations to the condyles. 1t is that
the triangle formed by the two condyles and the incisor point, commonly
referred to as “Bonwill's triangle,” is rarely svmmetrical; that is, it
is rarelv four inches on a side. The incisor point is often so far to one
side of where Bonwill's measurements would bring it, that it may make
considerable difference as to whether or not it is LU!I[‘LT"-. located.

The illustrations on the opposite page, from Dr. Frahm’s article
in The Dental Cosmos of May 1914, illustrate not only the difference
in size of different hhmman mandibles, but the fact that the triangles
erected on the bases of different human skulls are often not equilateral,
as Bonwill thought, and that the incisor point is often considerably at
one side of the point where Bonwill located it.

The trial plates may be mounted on the articulator so that the
incisor point is at the right distance forward of the condyles and the
occlusal plane is at the right distance below the condyles, and the in-
cisor point is in the horizontal position peculiar to that patient, by the
use of the Condyle Path Register accompanying the Guysi \daptable
Articulator, or the Snow Face Bow which may be used with the Gysi
Simplex Articulator.
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Fig. B.
Not four inchezs on a side and nod

eqpinilateral.

Fig, A,
Thesretical equilateral triangle.
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Incisor point at right of middle of base. Incisor point at left of middle of base.

ﬂh 5; ,:r'
"s., T ‘Jgé F"‘h‘f
- e R e e i — = = — ——— {3 AR — — — ———
Fig. E. Fig. F.
Inelsor poiot at left of middle of base. Far from equilateral.

Fig. 135

e, Frahm's drawings showing that the mandibular triangle is not equal sided and
that the incisor point §8 often not in the median line of the base, (From the Dental
oS, )
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MOUNTING THE MODELS ON THE ADAPTABLE ARTICU-
LATOR.
Fig. No. 134.

When the models arve ready for mounting, the Condyle Path Regis-
ter 1s mounted on the Gooseneck and its holder, see IFigs. Nos. 115 and
134, by fitting the hole in the front ot the block on the Iu"'ihll‘.'r over the
end of the Gooseneck.

The models are put into the trial plates and |HE'|{"H11 v fastened
there by the application of wax along the margins of the trial plates.
The tops of the models are soaked in water to facilitate ,Hl.u.]mwu! to
the model bows. If the trial plates were not fastened together in correct
relations, as described on page 178, they are now placed in right rela-
tions by locating the pin of the Incisor Path Register in the apex of
the pattern traced on the Horseshoe Plate, and bringing the marks
across the buccal surfaces of both trial plates into right relations. These
relations will be much more easily established if the marks have been
made vertically after the manner marked “good™” in Fig. No. 126. When
the trial plates are in right relations, they are fastened so by warming
the wax at their occlusal edges, or bv putting staples into the buccal
surfaces or by passing a cord around hoth.

The Horseshoe Plate, with the trial plates and models attached. 1s
now mounted on the inside of the Condyle Path Register, by thrusting
the two projecting arms of the plate into the two holes in the block of
the Register.

The curved Incisor Guide Pin, (part 3, Fig. 115) is now placed in
the opening in the upper model bow, with the top of the pin flush with
the top of the opening. The Gooseneck, with its attachments is moved
until the ends of the horizontal pencils are opposite and equally distant
from the ends of the condvles. These vertical relations can be attained
by raising or depressing the Gooseneck in its holder. The plates sup-
porting the pencil holders must not be moved.

Plaster may be poured onto the upper model attaching it to the
upper bow in these relations, or the Gooseneck and attachments may be
moved away and plaster poured over the lower model bow and the Goose-
neck replaced so that the pencils are in right relations. If the
plaster is poured over the upper model first, it will be necessary to
imvert the articulator and models when the plaster is hard and attach
the lower model to its bow. If the lower model is moved into the
plaster on the lower bow, it is necessary only to pour plaster on the upper
model and let all harden.

DETERMINING THE HORIZONTAL LOCATIONS OF THE
ROTATION POINTS.
Fig. No. 135.
When the models are firmly attached to the model bows, remove the
Gooseneck and Condyle Path Register. ILoosen the trial plates so that

(Continued on Page 190.)
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BENT PIN TO FACILITATE 1
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Fig. 144

Moupting the trial plates amd models by means of The Condyle I'anth Kegister, and
the bent ITnci=or (Gibde 1°in,

Fig. 135,

Locating the Horizental Position of the Rotation Points,
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(Continned from Page 188.)

one can move on the other. Lift the Incisor Path Register Pin from the
Horseshoe Plate. Push both Rotation Points as near the median line
as possible,  Move the upper model laterally and see if the center of
the Incisor Path Register follows the outline of the pattern on the
Horseshoe Plate.  Move the Rotation Point in action for that movement
outward until it does follow, and lock it in that position. Adjust the
other Rotation Point so that the Incisor Path Register follows the
other side of the pattern on the Horseshoe Plate. Then lower the pin
of the Incisor Path Register and make sure that it follows the margins
of the pattern as closely as possible in both lateral movements,

If the pattern on the Horseshoe Plate was unlike on the two sides
of the median line, the Rotation Points will be unequally distant from
the median line.

The articulator and trial plates are now ready for the teeth.

ATTACHING THE MODELS TO THE GYSI SIMPLEX ARTIC-
ULATOR.
Figs. Nos. 136, 137, 138, 139.

The models may be attached to this articulator by the use of the
Snow Face Bow or by establishing on the articulator the equilateral
triangle commonly referred to as “Bonwill’s triangle.”

It the Snow Face Bow is to be used, the semicircular end of the
Mouth Piece accompanying the Bow must be warmed and thrust into
the labial surface of a trial plate, preferably the upper, a short distance
above the occlusal plane, and as nearly parallel with the occlusal plane
as is convenient, and with the stem of the Mouth Piece projecting
forward in the median line of the plate. It must be firmly seated.

The location of the head of each condyle is marked on the face.
The trial ll].ltes fastened together in proper hltmu; relations, and with
the mounth piece attached as desulbed, are placed in the month and the
patient is asked to close the jaws into them.

When the trial plates and mouth piece are in position, the Face
Bow is passed ahout the face, the stem of the Mouth Piece goes through
the swivel nut, and the ends of the pointers are placed over the marks
locating the heads of the condyles. The swivel pointers are pressed firmly
in against the face, and the bow is moved from side to side until an equal
number of marks on each pointer is between the lock nut and the face.
The lock nuts about the swivel pointers are then tightened.

The lock nut of the swivel block is then tightened very firmly. This
locks the mouth piece in proper relations to the arch of the Face Bow.
It establishes the distance of the incisor point from the condyles as it
is in that patient, and the correct relation of the incisor point to the
median line.

The lock nuts about the pointers are now loosened, the pointers
moved outward, the patient is asked to open the mouth, ‘and the arch,
mouth piece and trial plates are removed as one piece. The models may
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ATTACHING THE MODELS TO THE GYSI SIMPLEX ARTIC-
ULATOR. ( Continued ).

now be poured into the trial plates and trimmmed for mounting on the
articulator,

On the condyles of the Gysi Simplex Articulator, will be found
two FFace Bow Adapters for receiving the depressions in the imner ends
of the sliding pointers of the Face Bow of the articulator. 'ush the
sliding pointers as far in as they will go and lock them there.  Lift
the upper model bow. Spring the ends of the sliding pointers over the
knobs on the Face Bow Adapters.

Wet the models. Pour plaster over the lower model bow and move
the models down into it until the occlusal plane of the trial plates is level
with the table on which the articulator sits. When the attachment to
the lower bow is hard, remove the face bow and month piece by heating
the stem, wet the npper model and pour plaster on it, and bring the
upper model bow down until the pin is touching the Incisor Guide
Incline. The top of the pin should be level with the top of the opening
which holds it.

[f it is not desired to attach the models to the articulator by means
of the Face Bow, they may easily be attached so that distance from the
condyles to the incisor point shall be equal to the distance between the
condvles. This forms Bonwill’s Triangle.

On the Incisor Guide Pin will be found a pointed metal block called
The Incisor Guide, becanse it locates the incisor point in this method
of monnting. Plaster should be poured over the lower model bow and
the upper model how closed so that the Incisor Guide Pin rests on the
Incisor Guide Incline, the top of the pin being flush with the top of the
opening in which it is held. The models having been previously wet, the
models and trial plates are passed between the model bows and so l¢ ated
that the incisor point of the trial plates touches the Incisor Guide, while
the occlusal plane is on the level from the Incisor Guide to the projec-
tions on the inner sides of the npright part of the articulator frame.
Care should be taken that the models are located evenly on hoth sides
of the upper model bow. Plaster may now be ponred on the upper model
and model how, X

When the plaster has hardened, the attachment of the models to
the articulator is complete.

This method is open to the objection that it is purely arbitrary and
is not suited to the requirements of the individnal patient. It is, how-
ever, more satisfactory in this articulator than in other simple articula-
tors hecanse the Rotation Points are here in the proper vertical position,
and, as explained in connection with Figs. Nos. 94 and 95, this fact
has great influence on the articulation of the dentures,
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Fig, 138,
PPatient with Snow Fare Bow in position,

Fig. 137,
Trial platez mounted on Simplex articulator with Face Bow.
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Fig. 128,

If the models be so mounted that the distance to the median line of the trial plates,
at the scelusal plane, equals the distance between the depressions on the horizontal plates
over the fossme, they will conform to Dr. Bonwill’'s measurements,

The line (-0 from the
center of the depression in The Incizor Guide Pio to the projection X! on the inner side

of the frame represents the proper level of the occlusal plane,

Fig. 150,

Models mounted by means of the Inel=or Guide,
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MARING WAX TRIAL PLATES.
|*‘i;_t'. No. 140,

[f the impression taking and trial plate making methods outlined in
Part 1 have been followed, the trial plates now on the models are made
of modelling compound and are not suitable for the arrangement of
the teeth. These trial plates must be replaced with others,

Before removing either of the trial plates, continue the median
line marked on the plates across both plaster models. Mark on the upper
plaster model a line parallel to the occlusal plane, as in Fig. No. 140,
line A-A. Mark off on this line a distance from the median line equal
to the distance from the line A-A to the high lip line and a distance equal
to the distance from this line to the occlusal plane, so that if by any acci-
dent the height of the bite is lost, it may be re-established. It is well
also to make a similar horizontal line on the lower trial plate and mark
the distance from the low lip line, and the occlusal plane.

Take the upper trial plate from the model, marring it as little as
mayv be. It may usually be removed by warming or carving the edges
of the impression part. Shape over the upper model a base and adapt
it carefully, especially between the rugae which have been made a little
higher I]ldll normal 11!. carving the 1III]_JIL-'-1-I{]II Such adaptation may
prevent the trial plate taking a false position when tried into the mouth.

For such bases 1 prefer Dentsply DBaseplate Composition because
it is stiffer than wax, does not need to be wired to prevent warping, as
wax does, and because in especial cases it may be strengthened by build-
ing additional composition about the rim in the same way that the mar-
oins of the impression were built up. 1t should be warmed over a small
flame, ronghly adapted and trimmed and then further adapted until it
is of the form of the finished denture. -

The ridge of the trial plate is to be made of baseplate wax, and
should be shaped like the ridge of the upper trial plate which has been
removed. This can usuallv be well done by building it out to the
margin of the lower trial plate, and then building the labial fullness up
as desired.

The kind of wax used for these ridges makes a good deal of dif-
ference in the future works Some baseplate waxes hold the teeth well
in position, while others make it impossible to keep the teeth in position.
I believe the final work is often unsatisfactorv because a wax was used
which allowed the teeth to easily change position during the final steps
of articulation.

In order that Prof. Gyvsi’s method of automatic articulation may
be put into operation, the wax must hold the teeth well in position. | I
prefer Dentsply Tn—lb{'p]::l?ﬁ Wax for this purpose.

The lower trial plate of modelling compound is now removed from
the model, a base of baseplate composition is carvefully adapted to the
ridge, and a wax ridge is built upon it after the manner employed in
maLm;r the npper trial plate. This plate should be given any peculiari-
ties of form which suit it to the case in hand.
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Fig. 140,

Horizontal limes on upper and lower modelg, with distances to high and low lines

and occlusal planes marked on them.

Fig. 141.

Setting upper anteriors, beginning at medion  line,

Fig. 142.

Setting lower cuspids in right relations to upper cusplds and laterals.
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SETTING THE ANTERIOR TEETH.
Figs. Nos. 141, 142, 143, 144 145, 146.

Recesses may now be cut in the wax of the upper trial plate on one
side of the median line, and the upper central, lateral and cuspid for
that side put in position, making sure that their labial surfaces restore
the contour of the wax.

Set the upper central lateral and cuspid of the other side in like
TIANIer.

The position given the upper and lower cuspids will have a great
effect on the appearance of the denture. If the cuspids be rotated as
in Fig. No. 000, the result will be pleasing, but if the distal portion
of the labial surface of the upper cuspid be inclined too much forward,
the appearance will be displeasing. This position will be governed
slightly by the width of the arch, but an effort should be made to turn
e fine & shiiwes in lie llngicalion

When the upper anteriors are set, recesses are cut in the wax of the
lower trial plate and the lower cuspids are set. These are the most diffi-
cult teeth in both dentures to arrange, and a little care spent at this
time will be repaid in better results.

The distal angle of each lower cuspid should come just below the
tip of the upper cuspid. The distal facet on the cutting edge of the
lower cuspid should occlude with the mesial facet on the upper cuspid,
while the mesial facet on the cutting edge of the lower cuspid should
occlude with the short facet on the distal portion of the cutting edge
of the upper lateral. On all teeth except Trubyte teeth, it will be neces-
sary to grind these facets with care. When the jaw moves laterally these
teeth must articulate without leaving contact. A careful study of the
relations shown in Figures 143 and 144 will be helpful in lcﬂnmw to
establish these relations.

When both lower cuspids are in correct positions, the lower incisors
may be set between them. Some little grinding may be necessary
on the distal surfaces of the lower laterals to establish right relatmna
and it may be thought that this is an evidence that the teeth have not
been carefully manufactured. If much grinding is necessary, such a
conclusion is 31151‘ but when only a little grinding is required, the con-
clusion is not just.

The ideal arrangement of the lower anteriors is for them fo under-
bite the npper anteriors, just enough so that the lower incisors are out of
contact with the uppers when the jaw is in central occlusion, and so that
the edges of the uppers and lowers articulate during lateral movements.
Very deep underbites should not be sought, since they tend to dislodge
the dentures, and since theyv are hardly possible with correct relations of
the upper and lower cuspids. Fig. 145 illustrates correct and incorrect
incisor relations.
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Flz. 143.
Above, correct vertieal relations of upper
md lower anteriors. Below, correctly
‘'ormed facets on lower cuspid. Lower
meEpld properly rotated and  bicospids
partly hidden behind it.

Fig. 144,

Fig. 145.
The efect on the stability of the dentures
and on the expression of correct and incor-
rect relations of upper and lower inelzors,

Fig. 146,

A atraight edge laid on the mesial facet
of the upper cuspid, ag here ghown, will
touch the gum at the mesio-lingual root of
the first molar of the opposite shde.
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SETTING THE ANTERIOR TEETH—Continued.
Figs. Nos. 147 and 148.

The beauty of the dentures will be largely influenced by the posi-
tions of the anterior teeth.

The first of these relations to attract the dentist’s attention is that
determined by the distal divergence of the roots. In the typical case,
the roots of the upper Cﬁl"l‘ﬂlh are |ml'¢11|v£: the roots of the upper
laterals diverge distally from those of the centrals; the roots of the
upper cuspids diverge distally less than do the laterals; the roots of
the two upper bicuspids are parallel with those of the upper centrals,
and the root axis of the upper first molar actually slopes forward
toward the centrals. These relations are shown in Fig. No. 147.

The roots of the four lower incisors do not diverge distally from
the median line, but the roots of the lower cuspids diverge distally in
a marked degree. The root positions of the lower bicuspids and molars
will be determined by articulation with the upper teeth.

The labial inclination of the anteriors is egually important, be-
cause more dentures are made to look unnatural from errors in this
inclination than in any other. The tendency is always to place the
necks of the incisors too far forward in relation to the positions of the
cutting edges. As can be seen by reference to Fig. No. 145, this gives
the lips an unnatural fullness.

The correct inclination for the upper centrals is shown in “c” of
Fig. No. 148. This inclination brings the facets on the cutting Ldgﬁﬂ.s
into the most effective articulation with the edges of the lower incisors.
The neck of each upper lateral is set a little farther back than the necks
of the upper centrals, as shown in “I” of Fig. No. 148,

The upper cuspids stand more nearly upright than either the
centrals or laterals. This helps to build up the cuspid eminences as
shown in “C” of Fig. No. 148, The articulating facets on the cuspids
are but little inclined npward from horizontal.

The labial positions of the lower centrals, laterals and cuspids,
are shown in “¢,” “1” and “C” of Fig. No. 148. The edges of the lower
centrals incline strongly forward. Dentures are very common in which
these teeth are either set vertically or inclined inward. The effect on
the expression of the lip is shown in Fig. No. 145,

The lower cuspid necks are prominent and help build out the cus-
pid eminences. The articulating facets on the lowm cuspids are parallel
to those on the upper cuspids.
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Mesio-IMstal inelination of the teeth.

The roots of the upper centrals are parallel. The roots of the upper laterals and
cuspids diverge from the median lioe, the laterals diverging slizhtly more than the
eusplds. The roots of the upper bicuspids are parallel with those of the upper centrals,
while the roots of the first molars incline slightly toward the mesial. This position of
the upper first artificial molar iz probably a compromise between the pozitions of the
first and second natural molars.

The roots of the lower centrals and laterals are parallel, but those of the lower
cuspids diverge strongly.

=

C. {;

Fig. 1458,
Forward inclinationz of the anterior teeth.

The best effects are obtained by inelining the npper centrals as shown at “¢.” This
not only gives the most pleasing esthetic effect, but brings the facets on the cutting
edges into the inclination which articulates most efficiently with the lower incisors.

The necks of the upper laterals should sit back more than those of the upper centrals,
though the cutting edges are nearly as far forward. It will be noted that the articulating
facet on the cutting edge is less steeply inclined than that on the central. This is the
inclination of the mesial facet on the lateral.

The cuspids stand more nearly vertical than either the centrals or laterals, and the
facets on the edges are nearly bhorizontal,

The lower centrals slope strongly outward from neck to incisal edge. This pre-
vents the over fullness of the gums so common to lower dentures, and illustrated in
Fig. No. 145

The lower laterals slope outward very mueh less than do the centrals,

The necks of the lower eunspids are very prominent while the cutting edges are
pretty well back, ‘This cnuses the necks to be prominent and fll out the cuspld eminence,
and causes the teeth to slope Inward from the gum g,
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RELATIVE WIDTHS OF L'I’I‘EH AND LOWER ANTERIOR -
TEETH.

Fig. No. 149.

It is rare that the upper and lower anterior teeth go exactly to
place without some grinding of one set or the other to establish correct
relative widths. The amount of grinding depends on the care with
which the manufacturer has complied with the requirements of articu-
lation, on the particular arrangement of anterior teeth favored by the
dentist, and on the :thlLlliH’[lIl‘T movements in the case in hand. The
best results will be obtained if the dentist and manufacturer both under-
stand what part of the work each should perform.

It is the manufacturer’s duty to supply upper and lower anteriors
of such relative widths that the dentist can easilv adapt them to the
requirements of any ordinary case. They should not be much too wide
for the dentist who wishes to set the lower incisors pretty well back ot
the upper incisors, or much too narrow for the dentist who wishes to set
them irregularly.

On the other hand, the dentist must not expect that the manu-
facturer can supply upper and lower anteriors which are of exactly
the correct relative widths to permit different forms of arrangement.
This would require hundreds of moulds of anteriors, nor could the
dentist know which of the hundreds of moulds was needed until he set
the teeth on the case. He, the dentist, should recognize it as his task
to adapt a correctly formed product to his own special requirements.

The widths of the upper and lower anteriors are affected by the
horizontal location of the rotation points, as is made clear by a study
of Fig. No. 149. The large diagram shows the path of the buccal
cusp of the upper first bicuspid in three different horizontal locations
of the mtatmn points. When the rotation points are in the pusﬂ:mn
marked “R 1,” the upper bicuspids move through the path marked “R i.’
When the rotation point is opposite the condyles, the upper bicuspids
move through the path marked “Rm.” W hen it is outside of the
condyles, the upper bicuspids move through the path marked “R a.”
The practical application of these movements to the width of the upper
and lower anteriors is seen in Figs. D-E-F.

In Fig. 149D the relative widths of upper and lower anteriors
necessary for the path “R 1" is shown. The upper anteriors are here
quite a little wider than the lower anteriors so that the tip of the
upper cuspid may pass through the interdental space distal to the lower
cuspid during lateral movements. In Fig. 149E the tip of the upper
cuspid is just above the distal angle of the lower cuspid. In Fig. 149F
the tip of the upper cuspid is just anterior to the distal angle of the
lower cuspid, in order that it may pass through the interdental space
posterior to the lower cuspid when the rotation point is located at “R.a.”

Trubyte teeth are designed to produce the cuspid relations shown
in Fig. 149E, with a minimum of grinding.
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Fig. 149.

Diagram showing three paths of the upper left first bicugpid with three different '
horizontal locations of the rotation peints. “R " indieates a loeation of the rotation
points between the condyles and the median line. *“Rm"” indicates a location at the
condyles, and I a™ a location ontside the condyles.

The movements of the upper first bienspid are indieated by the paths numbered
like the rotation point from which each movement is inscribed.

The movements of the incisor point are shown by three paths drawn from the incisor
polut and numbered like the centers from which they are taken,

The figures “D-E-F" show the relative widths of the upper and lower anteriors
necessary to make possible the correct movement of the points of the upper cuspids
through these three paths.

It will be noted that in Fig. D the points of the upper anteriors are quite a little
wider than the lower anteriors and the points of the vpper cuspids oeed to come a little
to the distal of the distal angles of the lower cuspid, to make it possible for the point
of the upper cuspid to follow the path “R 1.7

In Figure F the points of the upper cuspids need to come a little anterior to the
distal angle of the lower cusplds, to make it possible to follow the path “R a.”

This diagram helps make it plain why a given width of upper and lower anteriors
i not exactly sultable for all cases,
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GRINDING ANTERIOR TEETH TO FORM.
Figs. Nos. 143, 144, 146, 148, 149,

Dentists who prefer not to use Trubyvte teeth may grind any other
anterior teeth to such articulating forms as the teeth permit and their
own skill makes possible. A few simple directions for such grinding
may be helpful.

The cntting edges of the upper incisors shonld present facets for
articulation with the lower anteriors. If the teeth are to be set in the
tvpical positions shown in Figs. Nos. 143 and 144, the facets should
be of the forms shown in Fig. No. 146 and have the inclinations shown
in Figs. Nos. 144 and 148,

[t will be noted that the cutting edge of each upper lateral pre-
sents two facets, of which the mesial is the longer. This mesial facet
articulates with the cutting edge of the lower lateral, and should have
the inclination of the facet shown in the upper lateral in Fig. No. 148,
The distal facet articulates with the mesial facet on the lower cuspid
and should be of a length to correspond to the tacet which is to be
ground on that cuspid. As this cannot always be known in advance,
it will doubtless be necessary to try the teeth in position and adjust the
lengths of the facets.

Care should be taken not to grind this distal facet on the upper
lateral at the same inclination as the mesial facet, since its inclination
should correspond in all directions to the inclination of the mesial facet
on the lower cuspid. It must be borne in mind that this distal facet
on the lateral is to both articulate and occlude with the lower cuspid.

The mesial facet on each upper cuspid will be of the general form
shown in Fig. No. 144, but 1t will be governed somewhat by the relative
widths of the upper and lower six anteriors, as received from the manu-
facturer and the positions in which the teeth are set. The important
point is that the tip of the upper cuspid must pass through the inter-
dental space between the lower cuspid and first bicuspid during lateral
movements, and that the upper and lower cuspids on the working side
should both ecclude and articulate as long as the dentures are in contact.

In order to bring about these relations, it will probably be best
to grind the upper incisors and cuspids to place, and then the lower
cuspids, governing the grinding by the necessity of establishing right
relations during occlusion and articulation. The inclination of the
facets on the upper cuspids will be as shown in the drawings of the
cuspids in Fig. No. 148, and the relations which are to be established
are shown in Fig. No. 149. If the teeth are all in position before the
grinding is begun, the inclination of the facets on the upper cuspids
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GRINDING ANTERIOR TEETH TO FORM.—Continued

may be determined by shaping the facets so that a match laid on them,
as in Fig. No. 1446, will come at the mesial root of the upper first molar,
as there shown.

The difticulty which I have experienced in grinding these facets
and which has been experienced by practically all whom I know, is an
unwillingness to grind the mesial facets long enongh on the npper
cuspids.  There seems to be a strange unwillingness to do this, and
even after carveful demonstration [ have found men leaving these
facets so short that the point of the upper cuspid passes over the
lower cuspid in articulation, a serious fault.

One is somewhat deterred also by the fact that grinding those
cuspids which have not been shaped correctly, often spoils the appear-
ance of the tooth, and sometimes shortens it so that it is no longer
suitable for the case.

It 1s not usually necessary or desivable to grind facets on the
cutting edges of the lower incisors, the edges theyv present heing suffi-
cient for all practical purposes.

It is however essential to grind facets on the lower cuspids, a
short facet on the mesial of each, and a long facet on the distal, as shown
in Fig. No. 143,

The short mesial facet must be of the same length as the distal
facet on the opposing upper lateral, so that when the teeth are occluded
the tip of the lower cuspid shall be opposite the interdental space be-
tween the upper lateral and cuspid.  These facets must be of such in-
clination that the lateral will not be forced out of place by articnla-
tion with the enspids. I find this a most dangerous point for a contact
which dislodges dentures during articulation.

The distal facets on the lower cuspids are of the same length as
the mesial facets on the nupper cuspids, so that the distal angle of each
lower cuspid is divectly below or slightly mesial to the tip of the upper
cuspid.  This relation will be shightly atfected by the location of the
rotation points if The Gysi Adaptable Articulator is used, but the
distal angle of the lower cuspid does not often come distal to the tip
of the upper. The inclination of this facet must be complementary to
that on the opposing facet of the upper cuspid, as shown in the draw-
ings of these teeth in Fig. No. 148. The best method of getting the
inclination of this facet is to place the upper and lower cuspids in
position and grind the distal facet on the lower so that it is parallel
to the mesial facet of the upper with which it articnlates,
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SETTING UP THE BICUSPIDS AND MOLARS.
Figs. Nos. 150 to 159 Inclusive.

Prof. Gysi’s methods of articulating bicuspids and molars are so
much shorter and better than those I advocated in the book entitled
“The Mechanical Side of Anatomical Articulation™ that I have given
up the working out of the articulating curves and now follow his meth-
ods, which I am glad to present here. The technic is rather long to
describe because so many specifications are required, but is l‘mih
shorter than most other methods, once it has been mastered. These
methods are, in brief, to set the upper bicuspids and molars in certain
positions against the flat occlusal surface of the lower trial plate,
Eirdblhlnnw the curves by tilting the teeth laterally: to set the lower
teeth to occlusion with the uppers and then make them perfect their
own articulation by a method which he calls “antomatic articulation.”
To employ this method, he sets both the upper and lower bicuspids and
molars higher than they are to be in the finished denture and makes
them :-Id_]fllh'l‘ each other by pressure as they are closed together.

When the upper and lower anteriors are set and waxed firmly to
position, open the bite about 1.5 m.m. (1/16 inch) by moving the
Incisor Guide Pin downward and locking there. Set the upper bicus-
pids and molars of both sides in contact with the lower trial plate, as in
Fig. No. 150. Then raise the bite another 1.5 m.m, and set the lower
bicuspids and melars to occlusion with the uppers. This leaves the
upper and lower anteriors separated 3 m.m. and the upper and lower
bicuspids and molars in occlusion.

The arrangement of the teeth will be determined in large part by
the tvpe of arch. All arches may be described under three headings,
as narrow, medinum wide, or broad. As Dr. Willlams showed long
ago, the form of the arch is closely parallel to that of the face just
below the level of the eves, and it is neither good mechanics nor good
esthetics to trv to make all arches conform to one type.

Illustrations of the three types of arches are shown in Figs. Nos.
152, 153, and 154. Fig. 152 represents the medium arch. The
lines touching the mesio-buccal ridges of the first molars, the buccal
ridges of both bicuspids and the labial ridges of the Lll.:-pldﬁ meet at the
pt}mt “( which is nearly as far in silemee of e point “B™ as the point
“B” is in front of the point “A.” The triangle B-B-B is equilateral, and
so is the small triangle in dotted lines, with its apex at the point “A”
and its other termini at the distal anﬂ'lﬂs of the cuspids. It will be noted
also that the straight lines which touch the distal portions of the buccal
surface of the first molar and the buccal surfaces of the second molars
are nearly parallel.

In arches of the narrow type, Fig. No. 153, the arch between the
cuspids is not as narrow as might be expected. It is, if anything,
flatter than in the medium arch. The bicuspids and molars are ar-
ranged in straighter lines and more directly back of the cuspids. The
lines touching the cuspids, bicuspids and molars do not converge at
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Fig. 150,

When the upper and lower anteriors have been arranged at the desired height of hite,
the articulator should be opened about 1.5 m.m. (1-16 inch) and the apper bicuspids and
molars on both sides set into place.

The artirulator should then be opened another 1.5 m.m. and the lower bienspids and
molars of both sides =et in pozition to occlude with the uppers,

The difference of 3 m.m, in height permits the nse of Prof. Grsi's method of antomatic
articulation, by which the teeth may be adjusted to articulating positions.

Fig. 151

If a plece of cigar box be squared to a size of about three inches, it will be found
very useful In determining the positions of the teeth,
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SETTING UP THE BICUSPIDS

=

the point “C"" but farther forward. The lines touching the first and
second molars converge slightly more than the similar lines in the
medium arch. The base of the lH|I1ILIH‘ ral triangle B-B-B does not
terminate in the buccal grooves, as in the medium arch, but extends to
the buccal surfaces of the second molars.

In arches of the wide type, Fig. No. 154, the arrangement of
the upper anteriors is very similar to that in the medium arches s, and
the positions of the sec ond molars are almost identical. The first
molars are rotated so that the mesio-buccal cusps arve farther from the
median line and the longitudinal groove is more nearly straight for-
ward and back. The bicuspids are not so directly behind the cuspids,
and the lines touching the cuspids, bicuspids and first molars converge
before they reach the point “C.”

If the trial plates have been carved to restore the fullness desired
in the patient’s face, the curves of the bicuspid and molar region will
probably indicate which type of arch the case presents.

[f a small piece of wood, preferably cigar box wood, be cut to
the form of a square, three inches on a side as in Fig. No, 151 will
prove very useful in establishing the relations indicated by the several
lines in Figs. Nos. 152, 153, 154.

Baving determined the type of arch, the upper bicuspids and*

molars are set with their vertical axes in the lines shown in Fig. No.
155. The buccal cusp of the upper first bicuspid touches the occlusal
surtace of the lower trial plate, but the lingual cusp does not quite
touch. DBoth cusps of the upper second hltlhpld touch the wax. DBoth
lingnal cusps of the upper first molar touch the wax, but the buceal
cusps are elevated about a millimeter above the wax and begin the
compensating curve formed by the buccal cusps of both upper molars.

The lingnal cusps of the upper second molars arve in contact with
the opposing trial plate, but the buccal cusps are elevated about 2 m.m,
above the wax. Thev continue the compensating curve which the buccal
cusps of the first molars hegan,

It is necessary, while establishing these relations, to secure such
positions ot the teeth over the ridges as will give the dentures maximum
stability and efficiency. This can be done best by keeping the teeth
below the upper alveolar ridge, after the manner shown in the upper
illustration of Fig. No. 156. Properly articulated dentures are not
easily dislodged during articulation, even it the teeth are outside the
ridge. DBut during the time when the mouth is open and the dentures
do not support each other, dentures are more easily dislodged if the
upper teeth are set outside the ridge. In all cases, the molars and
bicuspids should be keptsas nearly in line with the ridges, as the other
conditions of the case permit. If the trial plates were formed after the
manner shown in Fig. No. 156, the teeth should come in these positions
merely by setting them in proper relations to the opposing wax.
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Fig. 152 Fig. 155 Flg. 154,

Fig. Xo. 132 represent= an ocelosal view of the medinm areh on the basis of Dr.
Bonwill’s theory. The trizngle B— 15— B2 iz equal =ided. It will be noted that one point
restz between the pointz of the upper incisors amd the other points at the diztal ends
of the longitndinal groove on the occlngal surfaces of the npper second molars,

The outzide converging lines which meet gt the point “C" touch the buceal ridges of
the cuspids, the biruspids and the mesio-huecal rldges of the first molars. The distance
from the point “C to the point “BY is nearly equal to the distance ferom A7 to “B*

Fig. No. 153 reprezents the narrow arch in the same way. The equilateral triangle
no longer ends in the longitundinal groove of the second molars, but extends out=ide of the
dizto-buecal angles.  The linez which touch the molars, the bicuspids and the cuspids,
o not meet at the point “C” but considerably in advance of it.

Fig. Xo. 154 reprezents a similar view of the broad arch., This arch is distinguizhed
by itz width in the bicuspid =ection rather than in the region of the second molars, The
posterior ends of the equilateral triangle end about where they did in the medium.areh,
but the bicuspids set =o mneh farther out that the loez which touch the molars, bienspids
amil cusplds converge long before they reach the point ©C"

Fig. 155,

“Pt indieates the proper vertioal position of the opper st bieospld against the
oeclusal surface of the lower treial plate. I indieates the position of the second upper
bieuspid. “MY™ indicates the position of the upper first molar and “M*" the position of
the upper second maolar,

209



SETTING UP THE BICUSPIDS AXND MOLARS—Continued.

Fig. 157.

Diagrammatie illustration of good and false relations of the upper posteriors to the
ridge. If the upper molars are Kept in the line from the crest of the upper ridege to the
erest of the lower ridge, the dentures will be more stable in position,

When the teeth have been placed in these positions, the relations
may be tested by means of the little piece of squared wood. With a
pair of dividers, the terminations of the triangle here marked B-B-B
may be located as guides in establishing right proportions in noral
Cases.

When the upper bicuspids and molars have been set in the eleva-
tion of 1.5 m.m. above the upper anteriors, the articulator is opened
1.5 m.m. additional, and the lower bicuspids and molars are set to
occlusion with the nuppers, and hoth sets are waxed firmly in position.
The relations of the teeth are established as accurately as possible with-
out making lateral movements of the articulator and without grinding
the teeth. They will be very much easier to establish if correctly
formed teeth are used. Indeed, unless such teeth are used, the steps
which are to follow cannot well be performed.

The teeth are now more accurately adapted by a process which
Prof. Gysi calls “automatic articulation.”
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Fig. 158

Ey means of the piece of cigar box, the degree of ontward inclination given to any
of the teeth can be easily seen, and both sides can be kept alike. This is especially useful
when, for any reascn, the trial plate hag been taken from the model,

NOLIMATION OF COMPENSATING 7 &

CURYE FOR ] JanweC %
MWERBITE OF :
ENTERIORS.

COMPENSATIR
FOR GEEP OV

OF AnTERIOR
BUCCAL AMD LIMGH
CUSPS (NCLUDEDR

Fig. 150,

In cases where the anteriors exhibit shallow overbite, the compensating curve of the
upper teeth does not include the disto-lingual cusps of the upper first molars or the
mesio-lingual cugps of the upper second molars. But in eases where the upper anteriors
exhibit deep overbite, the compensating curve of the upper teeth lifts the disto-lingual
cnsps of the upper first molars and the mesio-lingual cusps of the second molars above

the occlusal plane,
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AUTTOMATIC ARTICULATION.
]*ﬂif_r_ N 0. IHH__

This is a process of making the teeth adapt themselves to exact
positions by throwing the dentures into lateral occlusion and pressing
them together first on one side and then on the other. [t can be put
imto advantageous execution only after the bicuspids and molars have
been set at higher than ordinary levels, as described on page 206 to 210
inclusive.

The Incisor Guide Pin is raised about 1 m.mn. out of contact with
the Inclined Plane and the set screw tightened. The wax about the
necks of the teeth is slightly warmed so that the teeth can be moved
by pressure. The articulator is opened and moved into lateral occlu-
sion on one side and closed with the upper and lower buccal cusps of
that side interdigitated. Slight pressure is exerted.

The denture is then opened and returned to a position of central
occlusion and pressure is exerted in that relation of the dentures. The
wax about the teeth is kept in such a state of softness by occasional
warming, as permits the adaptations of one set of teeth In the other.
The wax can be warmed for this process hest by tapphnw the heat of
a small flame to the occlusal surfaces of the bicuspids and molars, and
letting it reach the wax through the porcelain.

The dentures are now carried into a position of lateral occlusion
on the side opposite that first occluded, and pressure is made with the
buccal cusps interdigitated. They are then returned to the position
of central occlusion and pressed together.

Bv this time it will be necessary to lift the Incisor Guide Pin an-
other millimeter out of contact with the Inclined Plane and tighten
the set screw. The former steps are then repeated until the pin comes
into contact with the Incisor Guide Incline. A third lifting of the pin
will bring the npper and lower anteriors into articulating relations.

A few points require especial attention during this process. First
of all, the teeth must be mounted in a wax which holds them against
sliding. Some waxes defeat the efforts to automatically articulate den-
tures because the teeth slide so that it is impossible to keep them in
position while exerting pressure in lateral occlusion. T have failed
with several waxes but have had good results with Dentsply Baseplate
WAax,

The teeth must be held on the buccal surface against the tendency
to slide which results from pressure in lateral occlusion. If the thumbs
are placed against the buceal surfaces of the bicuspids and molars dur-
ing the time of pressure, slipping can be prevented. Fig. No. 161
shows how Prof. Gvsi holds dentures for antomatic articulation.

No sliding movements should be made during this operation. The
teeth are probably not accurately adapted, and such movements will
merely dislodge them.

[Ea]
—
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Fig. 160,

In the left column =ide views of the several positions in automatic artieolation. In
the right column, rear views of the same positions,

213



AUTOMATIC ARTICULATION—Continued.

Fig. 161,

Prof. Gyzl bolding the teeth from =liding during the movements of automatic
articulation.

[f automatic articulation is properly carried out it establishes
in a few moments relations which most of us have spent hours seeking
to establish by other methods. It adjusts the inclinations of the
several teeth to the movements of the mandible of the articulator. In
cases where the Gysi Adaptable Articulator is used, that means to the
movements peculiar to the patient.

[t determines the steepness of the compensating and lateral curves
better than it can be done by any other method. In cases where the
overbite of the incisors is shallow, this curve will include only the
buccal cusps of the first and second molars and the disto-lingual cusps
of the upper second molars. In cases where the overbite of the incisors
is deep, this curve will affect the lingual cusps of both molars as can
be seen from a study of Fig. No. 159.

Auntomatic articulation also rotates the teeth on their vertical axes
to afford the most satistfactory relations with the opposing teeth.

The intelligent dentist who masters the slight technic of this oper-
ation, will appreciate more than ever before the skill with which Prof.
Gvsi has formed Trubyte bicuspids and molars, becanse with them re-
lations may be very gquickly and satisfactorily established. With some
forms of teeth this method i1s ineffectual becaunse the teeth are not
shaped to make it effective.
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GRINDING THE TEETH TO FINISHED ARTICULATION.

When the process of antomatic articulation has been completed,
the teeth should be in the most advantageous positions which can be
secured by moving each tooth as a whole. The articulation must be
completed by grinding.

There seems to be a general impression among dentists that the
need for grinding is evidence that the teeth are not correctly formed,
and that if they were rightly formed no grinding would be needed.
Such an idea is a mistake,

If teeth require to be extensively ground to permit articulation,
it is evidence that they were not rightly formed or not rightlv selected
or placed. But grinding has its proper and important place in the
scheme of articulation, and dentures which have been properly ground
are better than those which have not.

But little if any grinding should be necessary with a stone.  Occa-
sionally a little porcelain will flow out of its appointed place and will
need taking down with a stone. Occasionally the conditions of the
case will require minor adjustments of widths with a stone. But no
reshaping of the teeth or other extensive changes should be necessary.

The articulation of the dentures is finished by grinding the sets
together with a paste of carborundum powder and glycerine between
the cutting edges and occlusal surfaces. The dentures should be held
in contact with light but firm pressure and made to perform the lateral
movements of mastication. This may be continued until the right
relations are established to the dentist’s satisfaction, and the proper
facets have been perfected on the anteriors and formed on the bicuspids
and molars. This should not require more than 20 minutes.

The formation of these facets on the bicuspids and molars is very
important to the efficiency of the dentures, and they cannot be formed
in any other manner than by grinding the sets together in this manner,

It may be helpful to some to understand just why these facets
annot be formed by the manufacturer and why they must be formed
by the dentist. They cannot be formed by the mannfacturer, becanse
they canmot be formed at all until the teeth are articulated. The utmost
that the manufacturer can do is to furnish teeth properfy formed to
receive the facets. That requires the most extensive knowledge of
articulation and the most advanced methods of tooth formation.

The facets cannot be formed until the teeth are articulated becanse
their location and extent are determined by the positions of the teeth
and 1o one can foresee those positions. The facets have little value if
the facets of one set are not complementary to those of the other set,
g0 that the edges, when passing, cut up fibres and the surfaces roll the
cells and smash the cell walls.

The grinding removes the glaze from the facets and leaves it on
the other portions of the occlusal surfaces so that food shall not lodge
there.
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Fig. 162,

Photograph showing upper and lower Jdentures in a practical case after they had
been ground by automatic artienlation and the facets had been perfected on the cutting
edges of the anterior teeth and formed on the ocelusal surfaces of the bicuspids and
molars, by rubbing the zets together in lateral movements with a paste of earborondam
and glyecerine between them.

The facets indicate clearly what portionsz of each tooth are in articulation with the
opposing tooth during movements to both sides. By far the larger portion of each
surface never enters into articulation when the teeth are properly formed. The portions
which articulate in a single lateral movement are relatively =mall, since it proved impossi-
ble to here separate the facets engaged in one movement only, and more than one facet is
here shown in nearly every rround section.

While the margins of the facets are not sharp in the way a knife is, they are
clearly differentiated from the rest of the tooth surface and are sharp enough to cut
food when drawn across opposing facets.

Enough power can hbe transmitted through dentures to make teeth formed and
articulated in this way effective in mastication, when the ordinary forms of teeth
would be wholly ineffective. =



How properly formed teeth masticate food. This is from a
photograph of a sheet of modelling compound into which properly
articulated sets of Trubvte teeth were closed. The rather wide and
éh'd{]uw.'-.' outline shows where the crowns of the teeth hit into the COIn-
|Ju1|||:l_ The smaller, ]i;_-]m-r- areas show where the teeth bt ]l]':1t‘|5{‘:l”_1-'

through the compound.

[t will be noted that the teeth nowhere bit r|11'|||1,'_'|1 1 ];||‘;;r- area,
but at all the ]JIIE]I|.‘~ of closest H[r]:le'-iIiHn of the teeth are small. 1
will be noted also that each spaol of close ;||i11|'nl?{]|11;|ri--l| resembles
somewhat a short knife blade, blunt when compared to a real knife, but

-“:']IHI']!I- when i‘lll]lir.‘it‘t'li to the H]IEHHE'I] areas of artificial teeth in the past.

No lateral movements were made in this case, but it is easv to see
1]1:;1 '..i.'il|| B0 many :-Illill[, {'|1-~=E'|_\' H§J|Hr.-l'1i ATens, the !;11{*]';|| oy eeid

of the teeth would be very effective in masticating the food.

The relatively small power which can be transmitted through
artificial dentures can make these small areas effective, 1n |;‘!|I1Ii||;_1 np
the fibres and in smashing the cell walls so that the contents of the

cells may be insalivated.
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TRUBYTE MOLAR BLOCKS.
Fig. No. 164,

Prof. Gysi has perfected an improvement in bicuspids and molars
which goes farther toward simplifying articulation in full dentures
than any other one thing of which T know. He has combined the four
bicuspids and molars of one side of one jaw into a solid block the
occlusal surtace of which presents the curves essential to articulation.
There are two of these blocks for the upper denture and two for the
lower.

The curves of the occlusal surfaces are designed for the average
adaptations, as exhibited in The Simplex Articulator. They may be
arranged for any required depth of curve by merely elevating the upper
second molars to the desired extent.

The upper block is properly placed by setting the buccal cusp of
the upper first bicuspid and both cusps of the second bicuspid in con-
tact with the tlat occlusal surface of the lower trial plate.

The advantages attending the use of these blocks are as follows:

The teeth can be set in about one-fourth of the time required to
set the single teeth.

No curves need be worked out even by the eve. When the bicus-
pid cusps touch, as described above, the upper block is in correct posi-
tion for automatic articulation.

The position of each of the teeth in the block is fixed as regards
the other posteriors on the same side.

The lower blocks go to defimte places, and require only grinding
against the uppers to perfect the articulation.

The teeth do not change positions during vuleanization.
The hold of each block on the plate is very strong.

The interdental spaces on the lingual are filled with porcelain
and make a fine finish for the tongue. The buccal sides appear as
plain teeth, that is, there is no pink porcelain gum.

The moulds are the same as in the plain teeth. They present
the same deep fossee and sulei, the same high cusps and the same shal-
low bite,

I believe these blocks will become very popular.
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WAXING PLATES TO FACILITATE PRONUNCIATION.
Fig. No. 165.

Try the waxed up dentures in the patient’s mouth. Have the
patient read aloud and watch the mouth for length of teeth, fulness of
lips, etc.

It the upper plate is hollowed behind the npper incisors as shown
on the left in Figure 165, the patient will have difliculty in pronouncing
words confaining s, st, th, ch, j, x, etc., such as *Peace satisties the sonl.”

Fig. 105,

The anterior portion of the natural vault iz convex behind the upper
imcisors and facilitates clear pronunciation. This form can be repro-
duced by waxing the upper denture to the form shown at the right in
Figure 165.

INVESTING THE BICUSPIDS AND MOLATRS.

A fine articulation is sometimes destroved by a tooth changing
place during vulcanizing, The simplest way to prevent this is to use
the Molar Blocks, which arve not likely to change.

It single teeth are used, the danger of change in position can be
reduced to a minimmm by keeping on hand a supply of sheet copper
such as tinners use for water conductors. When the teeth arve readwy
to flask, make a trongh of this copper, the bottom of which will lie along
the occlusal surfaces of the bicuspids and molars, and a wall of which
will extend up along the buccal surfaces. IFill this with Spence's
PPlaster, mixed thin enongh to permit tapping it down to place when
inverted on the teeth. Invert on the teeth and tap down to touch all
the occlusal surfaces. DBe careful not fo leave any Spence’s plaster on
the wax.

Invest as nsnal.  The teeth should not change positions.

ARTICULATING THE VULCANIZED DENTURES.

The vulcanized dentures should be articulated i the mouth by
means of articulation paper, or double faced carbon paper, or ordinary
carbon paper doubled.

The patient should be instructed to close the mouth in the position
of central occlusion and make slight rubbing movements. Points of
undue prominence will be marked on both upper and lower teeth.

To remove such spots, grind only the one that is out of confact
durtng central occlusion. 1f the other is ground, it destrovs the
occlusion.
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GENERAL INFORMATION CONCERNING FORMS AND
MARKINGS.

The forms in Trubyte teeth are comprised in three classes, each
class comprising the modifications of one typal form.

Class 1 comprises all modifications of the square type.
(lass 11 comprises all modifications of the tapering type.

Class 111 comprises all modifications of the ovoid type.

Each modification is represented by a form, and each form 1s
produced in a series of graded sizes suited to the leldumhllu of that
form. KEach size of vu.‘h form constitutes a separate mould. Each
mould is marked with the number of the form and with a letter indi-
cating the size.

Different letters are used to indicate sizes in the different classes.
In Class I the letters are C-D-E-IF-H. In Class Il the letters are
L-M-N-P-R. 1In Class 111 they are T-U-W-X-Y.

The number and letter should alwavs be given. 1t is then not
necessary to name the Class, since the same letters do not appear in two
classes.

There are five forms in Class 1, representing five modifications of
the long square form. They are numbered 1-2-3-4-5, and the sizes are
1C-1D, etc,, and 20-2D), etc. Ontlines of the forms in this class are
shown on page 85.

There are four forms in Class L1, representing four modifications
of the mpurinp; form. They are numbered 1-2-3-4, and the sizes are
11-1M, etc.. 21-2M. ete. Outlines of the forms in this class are shown
on page S7.

There are four forms in Class 111, representing four modifications
of the ovoid form. They are numbered 1-2-3-4, and the sizes are
1T-1U, etc., 2T-2U, etc.  Outlines of this form are shown on page 89,
but the letters indicating sizes should be T-U-W-X-Y.

At the time of the publication of this book, Class I11 forms are
not far enough completed to permit offering them to the profession, but
spaces are provided for filling in their dimensions when they appear.
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FORM I—Class 1.

This is the long modification of the Square Type, in which the
length of the labial surface of the upper central, exclusive of collar,
markedly exceeds the width.

The upper centrals and laterals are distinguished by nearly paral-
lel sides for a considerable distance npward from the incisal edges, and
by rather flat approximal curves and wide necks. These curves combine
to give the teeth a generally square appearance, though the severe
typal form has been =o far modified that the angularity and rudeness
are lost.

The upper cuspids present flat curves on the mesial surfaces, but
pronounced curvatures of the distal surface. The shoulders of these
cuspids are set well forward, enabling the dentist to hide the hicnspids,
and secure pleasing effects. The points of the cuspids are cut well back
to facilitate articulation with the lower cuspids with a minimum of
erinding.

The collars of the upper and lower anteriors ave fairlv deep, per-
mitting the dentist to imitate recession of the gnms.

The lower incisors are distingnishable from the lower incisors of
the past, by retaining the character of the uppers. The approximal
surfaces are nearly parallel for a short distance downward from the
incisal edge, then curve inward to medium wide necks. The mesial sur-
taces present convex curves, while the distal surfaces exhibit distinct
compound curves which greatly increase the heanty of the teeth.

The lower cuspids carry ont the character seen in the npper cuspids
and have their shoulders well to the mesial. This will greatly assist
in building up the lower cuspid eminences.

The upper and lower anterior teeth are shaded as described on page
113. Doth sets present natural enamel markings,

The upper central in each shade is shaded like the sample tooth
on the Twentieth Century shade ring, and no other colors appear in
the teeth.

Inprcarioxs.  Teeth of this form are indicated in faces which
are much longer than they arve wide, and which exhibit nearly parallel
sides and chins of full medinm width or more. Such faces arve com-
11011, :“H.llr'g: faces lie on the border line between this form and Form
IT in Class I, and also between this form and Form I in Class I1.
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DIMENSIONS OF TRUBYTE TEETH

CLASS |
MODIFICATIONS OF THE 5QUARE TYPE
FIVE FORMS IN GRADED SIZES

N DIMEXNSIONS ARE NOT GIVEN THE SIAES ARE IXN PEEPARKATION

ALL DIMENSIONS ARE IXN MILLIMETERS.

S1TM1iAr .::Z!IH.‘.Z-!IH:‘\ m |"|i|:|| '.'.I:I.I'II!'.I' i teeth; COmDINAtIon sets W th individual diatonc

|":"'|"'|-."r'~ _,:',|| COIMDhination sets 1'.:[]! ‘||-'-|Z1" |'||..-:'3._-_

FORM 1. THE LonG MODIFICATION OF THE SQUARE 1YPE.

TRUBYTE FORM I CLASS I
SIZES AS MOULDS IC-ID-IE-IF-I1H

UPPERS

Mould length Wiilth | Width Commbaned Width of
Mo Central i anteriors IFull 14 Hite and Shut Central
j Withont Collar =el up Sel g of Central

1 D.75 1243 103 . 8. T

1E 10, 25 45 1ik . 9. PR

1F 10.76 46 47 109-110 9.5 B.
1H 11.50 bl. 123 124 0.5 g5
LOWERS
o Jenigth wiilth Width Combined Wwidth
,'-.[_-- Tiel Central i amleriors Full 14 Rite and =t Bt
Withouat Collar Sl 1 =t of Central Ineisors
1C
113 ] 22.b 102, 1 21
1B g, 36 104 3. 22.b
1F 9.5 a6 106, . 2.
1H L0 25 Al 115 9.5 2h.



FORM 2—CLASS 1.

This is the medium long modification of the Square Form, in
which the length of the labial surface of the upper centrals, exclusive
of collar, considerably exceeds the width of that surface, but not to
such a degree as in Form L.

The approximal surfaces of the upper centrals and laterals ave not
parallel quite so far upward from the incisal edge, as in Form I, and
because of the shortness of the teeth, the approximal curves seem more
rounding, especially in the small sizes. The necks are medium wide.

The upper cuspids carry out very well indeed, the character of the
centrals and laterals. The shoulders are thrown well to the mesial,
and the cutting edges are cut back to facilitate articnlation with the
lower teeth.

The lower incisors have the character first seen 1n the lower in-
cisors of Form I, the convex mesial surfaces and the compound curves
on the distal surfaces. The labial surfaces of these teeth stand well
forward from the collars. enabling the dentist to finish the vuleanite for
fine effects.

Both the npper and lower sets are shaded as described in the fore-
coing pages. DBoth sets present natural enamel markings on the labial
surfaces.

Ixprcarions. The teeth of this form are indicated in faces
shightly longer than they are wide, with fairiy straight sides and medium
wide chins. Such faces arve very common and the varions sizes of this
form will find extensive use.

Many faces lie in the border land between this form and Form I
in this class, and also between this form and Form 11 in Class 11, In
many cases a mould from either form may be suitable.  This increases
the availability of the mounlds by affording suitable teeth of other di-
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CLASS 1.

FORM 2—MepivM LonG, SOUARE.

TRUBYTE FORM 2 CLASS 1
SIZES AS MOULDS 2C-2D-2E-2F-2H

UPPERS

Mould Length Width I Width Combined Width of
Wao Central & anteriors [ IFull 14 Bite and Shut Cenlral
g Without Collar Sel up il T of Central

2 e | - =

2 C 5.50 42-43 102-103 5. i
2D 9.Z3 44 103 8.5 75

s E 101, 46-47 108-1049 9,25 3

2 F 10,73 45449 110-111 9.5 8.25
2 H

LOWERS
Mould Length Width Width Combined Width
0 Central 4 anteriors Full 14 Bite and Shut FFour
: Withont Collar Sel up Set up of Central Incisors
|

ol 5.5 leh 1IN} .9 20.

2 1D o, 34, 1011 o 21.6
& K Y. A6 5 106 g, 23

z ¥ 10 Al 106 .5 23.5
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FORM 3—CLASS 1.

This is the short modification of the Square, Tvpe, in which the
length of the labial surfaces of the npper centrals, exclusive ot collar,

slightly exceeds the width,

The approximal surfaces of the upper centrals ave, in general,
nearly parallel thronghout a considerable portion of the length of the
tooth, but the sides are so delicately curved as to take away any appear-
ance of blockiness which might otherwise result. The necks are wide
and the interdental spaces small. The sides of the upper laterals are
not quite so nearly parallel as those in the centrals but the generally
square character 1s well carried out.  The cuspids arve excellently sunited
to the centrals and laterals, the mesial approximal surfaces being
strongly convex, the shoulders prominent and well to the mesial, and the

distal angles prominent.

The lower incisors appear more nearly square than in Forms [
and LI but they present the same convex curves on the mesial approximal
surtfaces and somewhat of the same double curve on the distal ap-
proximal surfaces. They are admirably suited in character to the npper
anteriors. The lower cuspids are very much like the uppers in char-
acter, except that the distal angles are not so prominent,

Both the upper and lower sets are shaded as described in the fore-
going pages. They present the enamel markings on the labial surfaces.

Ixvicarioxs. The teeth of this form are smited for faces which
are nearly as wide as they are long, and which present nearly parallel
sides with flat curves and wide chins. Such faces sometimes present
in rather large sizes but it is not believed that teeth of a size larger than
3D will be required for any ordinary case.
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CLASS 1.

FORM 3—5SHORT SOUARE.

TRUBYTE FORM 3 CLASS I
SIZES AS MOULDS 3C-3D-3E-3F-3H

UPPERS
o Length Width Width Combined :
-"r'_"'!':' Centiral G anteriors Full 14 Rite and Shut “‘.’:lthl”l
Ko Without Collar Set up Set up of Central Central
3 g 14-45 105-106 5. 7.75
3 D .75 15-46 108-109 5, 8.
< i
LOWERS
1d length Width I Width Comhbined Width
M A Central 6 anteriors Full 14 Bite and Shut Four
NO Without Collar Set up | Set up of Central Incisors
I
3. R 35, | 103, 4 23.
i D .75 3h. | 106, 8. 50 23
E

I
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FORM 4—CLASS 1.

While the majority of faces of the square type present one of the
modifications exhibited in Forms 1, 2, 3 or 5, a feminine face some-
times presents which differs from these in presenting a square form
which is somewhat softened by greater delicacy of outline and vet does
not present the type of chin seen in oval faces.

To permit artistic restorations in faces of this modification,
Form 4 has been provided. It is distinguished from Forms 1, 2, 3 by
greater convexity of the approximal surfaces, especially on the distal, in-
cluding a greater ronnding away of the distal incisal angles. The upper
Jaterals arve delicate and beautiful in form, and the upper cuspids are
rather small as compared with the centrals, being intended to produce
the impression of softness and beauty rather than of the rugged strength
which characterizes most of the square forms.

The collars of both upper and lower anteriors are fairly deep and
permit the dentist to establish imitations of slightly receding gums.

The lower 1ncisors arve small and dainty but are full of character.
The mesial approximal surfaces are gently rounding, and the distal
approximal surfaces present the compound curves seen in this type
of tooth. The lower cuspids are small and carry out the impression
of daintiness given hy the upper cuspids.

[xpicarrons.  For feminine faces in which the cheek curves are
more rounding than in the stronger forms illustrated on page 79, and
where the face has a rather dainty appearance, but the chin is fairly
wide. Such faces are often small, and the sizes 4" and 41) will be
found very useful in this mould.
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FORM 4—THE FEMININE MobpIfFicaTioN oF THE SoUuARE TyrEe

TRUBYTE FORM 4 - CLASS I
SIZES AS MOULDS 4C-4D-4E-4F

UPPERS

Mauld Length Width wWidth Comhbined Width of
No Central & anteriors Full 14 Bite and Shut Central
Without Collar Set up Set up of Central
[
4 |
} 1D 9 1) I b 7.
4 E
1 F 100,103 45 107 9 5.
|
LOWERS
: ILength Widih Widih Combined Width
: [":‘_’”I'j _Central i anteriors Full 14 Bite and Shut Four
ot Withoul Collar Set up Set up of Central lucizors
L
i I ] 29, 95 b 15
4 |
] & 13, 102-103 5. 21,

Il
wrd
Fod



FORM 5—CLASS L

This is the oval modification of the square type, formed by a
shight modification of the curves of the mesial and distal approximal
sides. Where the sides were relatively straight in Forms 1, 2, 3, and
rounded into the necks and incisal edges by short curves, the approximal
curves in the oval form couverge more gradually, forming narrower
necks and leaving larger interdental spaces. The widest part of the
upper centrals is a little above the incisal edge, and the mesial and
distal incisal angles arve more rounded than in the first three forms in
this class.

The upper laterals present quite different characteristics, showing
much more ot a compound curve on the mesial, and a marked rounding
away of the distal incisal angle. Indeed, in this form, the upper
laterals contribute a great deal to the appearance which separates the

oval form from the more severely square forms.

The upper cuspids are very much of the same character as the
laterals and help to differentiate these anteriors from any other square
form. The mesial approximal surfaces show pronounced convex curves
with a typical rounding away at the neck. The distal surfaces present

very noticeable compound curves.

The mesial approximal surfaces of the lower incisors present the
convex curves of the same character as those seen in the upper E“”UI‘i{."'H,
and strong compound curves on the distal sides. The necks are wide
and the interdental spaces small. The lower cuspids present only a
trace of the rounding away of the mesial surface seen in the upper
cuspids, but this, taken with the compound curve on the distal surfaces,
reproduces in a pleasing way the character seen in the upper cuspids.

Ixpicarions. For faces in which the square character has heen
changed to the oval form by the lengthening of the curves of the cheeks,
but in which the chin is medium wide, enough so that the tapering
form is not quite suitable.

A good many faces lie on the border land between this form and the
form illustrated on pages 239 and 241, and in some cases monlds from
any of these forms may be suitable,
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FORM 5—THE OvaL MoDIFicaTION oF THE SGUARE TyrE.

TRUBYTE SOLILA FORM S CLASS I
SIZES AS MOULDS 5C-5D-35E-5F-5H

0eEEL(

T De

UPPERS
fould Length Width Widtih Combined width of
Moulc _ Central 6 atteriors Full 14 Hite and Shut Central
No. Withount Collar Set up set up of Central
= |\_
S ]_I
3K
3 F
3 H
LOWERS
Modild length | width Wwidth Combined Width
53 Central & anleriors Full 14 Hite and Shut Four
NO Without Collar Set up Set up of Central Incisors
o i_' |
3 D
5 E
s ¥ |
5 H

I
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FORM 1 CLASS 11,

The severe tovin of the Tapering Type presents, in the upper cen-
Liils, [l u“",' slraighit :||J|u'r::{jlnuf giddes which converge go !'H[;ri-!ﬂ}'
Pt they would sometimes meet at the middle of the root, and at other
e al the apex of the voot,  This severe form is not pleasing, but
when woditied by combination with the square or ovoid types, presents

soninies ol Lhiee pnost ||ir*:1:-.ill;_-f and effective forms known to jml'i._‘i.*l‘clill teeth.

Form 1 s the fivst and most severe modification of the tapering
types, Do i veroved as Little from the primitive form as may be and lose
the rudeness which that form presents, but it preserves to a remarkahle

doegree the strength and character of the original,

The approximal surfaces of the upper centrals are nearly straight,
bt the slight convexity of the mesial surfaces and the just noticeable
double curves in the distal surfaces, save the teeth from blockiness.

The upper lnterals and cuspids are strongly convex on the mesial
sirefuces and both present on the distal surfaces the same compound
cirves seen in the centrals,  These enrves are quite different in

charncter from those seen in the forms in Class T,

The lower incisors are of like character with the uppers., The
mesianl approximal surefaces arve slightly convex and taper to necks har-
monious in width with the nppers.  The distal approximal surfaces are
shightly concave and save the teeth from an appearance of straightness.
The lower cuspids arve of like forms with the incisors,

Ixpicarvions,  These teeth are indicated for faces which taper by
stegight, fivm lines to chins sometimes of less than medivum width, In
many cases the difference in width of the chin will determine whether
a forme from this class or one from the square class is indicated, the
wide chins calling for the square teeth.

This is one of the forms in teeth which is much more pleasing in
the mouth than ont of it The medium sizes will be found havinonious
with the type of face often spoken of as *The American Business Man's
Face,” with its appearance of clean cut strength.

Teeth of this form ave likely to grow into great favor. They should
be set without overlapping of the laterals,




TRUBYTE FORM | CLASS 11

SIZES AS MOULDS IL-IM=IN-IP-IR

UPPERS
LOWERS



FORM 2 — CLASS 11.

This 15 the second modification of the Tapering Type and is a
little further removed from the severity of the typal form ihan Form 1.
The approximal surfaces of the upper centrals are more convex and
turn apart more at the necks. The distal approximal snrfaces show
more of a compound curve and altogether the teeth arve less straight,

The laterals and cuspids carry out the character of the centrals
so that the appearance of the npper anteriors is even better expressed
by all of the teeth than in some of the other forms.

The lower incisors do not show guite as much departure trom the
straight form as do the uppers, but they serve as beautitul and charac-
teristic bases for the uppers. The mesial approximal surfaces are con-
vex, bt do not turn quite so much apart as in the upper teeth. The
distal surfaces exhibit the same compound curve as in the uppers.  The
necks are fairly wide.

The character of the lower cuspids is identical with that of the
incisors except that the distal angle is more pronounced.

[xprearions.  This form 1s particularly suited for mascnline faces
of less strength than those requiring Form 1 and for some feminine
faces of the tapering type.

The beauty of these teeth is increased by setting the upper laterals
to overlap the centrals when conditions warrant it,



CILLASS5 I1I.

FORM 2—5gcoxD MobpIFICATION OF TAPERIRG Tyvre.

TRUBYTE FORM 2 CLASS II
SIZES AS MOULDS 2L-2M-2N-2P-2R

UPPERS

i Iengzth Width rs : Combined ;
Ao ld . [ 1 : v i
’ r-\-': Central Hanteriors “--.:_-!'LR]- Prite and Shd Width ol

= Without Collar sel up =iy of Centrl Central
L
2 M 5.75 , 4l. 103, g, i
2N Q.75 4. 106 8. i
2 p 10,50 17-48 111. 9, .
R
LOWERS
; Length Widdth Width 14 Combined Width
Mol Central | 6 anteriors Set up dite and shut IFour
Na Without Collar | =l g . of Central Incisors
L |
2 M 5. 3, 99. 100 8. [ 20.
Z N 9, 3t 102, 9. 21-232
A 10, S 1008, 9.5 | 23.24
R [
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FORM 3—CLASS II,

This form is the third moditication of the severe typal form, and
is somewhat softer in outline than Form 2. The mesial approximal
surfaces of the upper centrals and laterals show convex curves, but
these surfaces are not so straight up and down in the incisal thirds and
furn more widely apart at the necks, leaving wider interdental spaces.

The distal surfaces do not show the compound curves of Form 2 but
are gentlv convex from cutting edges to necks.

The curves in the mesial surfaces of the cuspids are quite different
from those in Form 2, being more nearly straight but with a slhight
tendency toward a double curve.

The lower anteriors are much hike those in Form 2. with the dif-
ference that the necks are narrower and the interdental spaces are wider.
The cuspids are straighter in character than in Form 2.

[xproarions,  This form and Form 4 arve particularly suited to
feminine faces of the tapering type. These faces are often very beauti-
ful. They have been selected by many great masters as the subjects of
their paintings, and they have alwayvs commanded admiration,

This form will be found smitable for many such faces, as well as
some male faces.

The npper laterals may well be set to lap the centrals.
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CLASS II.

FORM 3—Tur THIrRD MobpirFicaTioNn ofF Tarering TypE.

TRUBYTE FORM 3 CLASSII
SIZES AS MOULDS 3L-3M-3N-3P-3R

1T ©
‘ Wil

LA S

UPPERS
. Letieth Width - Combamed L -
Mould Central & Anteriors Width 14 Bite and Shut Width of
Mo Without Collar Set up St up of Central Central
L
M
3N 9.75 45, 105. 3. 8.
w i g 10. 50 50. 124. B.5 8.5
14
LOWERS
ol Lengeth With o Combined Width
l'-1‘\:|:1 | Central r.;|:'|1_§-1'il:-1'- W 1:11'“; 14 Hite anmd Shut Four
: Without Collar Sel up set Up of Central Incisors
L
M
a N 9z 36, 103, il 22,
3P S 35, 114. . 25,
R
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FORM 4 — CLLASS TI.

The softest modification of the tapering type and exhibiting the
greatest modification of the original form by combinations with Types
1 and 3.

The mesial approximal surfaces of the upper centrals arve decidedly
convex and begin to separate at the incisal edges. They turn apart
quite a distance and leave a rather wide interdental space. The distal
approximal surfaces exhibit marked compound curves.

The laterals show much more strongly than the centrals the modi-
fying influences of the other types of teeth. Both approximal surfaces
are convex, and the compound curve seen on the distal of the centrals is
not in evidence. The cuspids are more like the centrals in character.

The lower incisors express strongly the character seen in the upper
centrals, the compound curve on the distal approximal surfaces giving

them much character. The lower cuspids are rather straight but have
well defined distal angles.

Ixprearroxs.  This form is well suited for feminine faces which
taper from eves to chin by soft curves, often quite rounding. It is par-
ticularly suited to the character of faces seen in illustrations and in
great paintings and typical for beauty. The laterals may be set to lap
the upper centrals slightly which increases the beauty.
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cL.ASS5 II.

Forym 4.—THE FOURTH AND SOFTEST MODIFICATION OF THE

TAPERING TYPE.

TRUBYTE FORM 4 CLASS II
SIZES AS MOULDS 4L-4M-4N-4P-4R

UPPERS

. Iength Width ; - Combined 4 y
i Central I LETIOrS Width 14 Bite and Shuat 1"'_‘ "!” -
=4 Without Collay =et up aEL Uy of Central Ceniral

o e =TS - N O

s o

T

i 1. 95-9%9 9. o
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LOWERS

* Length Widih 5 Combined Widdth
! Central fx amberiors "'I'_"hl' 14 Bite amd shot Four
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