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UNITED STATEs PATENT OFFICE. 
RoBERT H.w. sTRANG, OF BRIDGEPORT, CONNECTICUT, 

NSTRUMENT FOR RECORONG CHANGES IN TOOTE-REGULATING APFL ANCS. 

1,082,052. Specification of Letters Patent. Patented Dec. 23, 1913. 
Application filed May 9, 1913. Serial No. 768,578. 

To all whom it may concer . . 
Be it known that I, Robert H. W. 

STRANG, a citizen of the United States, re siding at Bridgeport, county of Fairfield, 
State of Connecticut, have invented an Im provement in Instruments, for Recording 
Changes in Tooth-Regulating Appliances, 
of which the following is a specification. 
This invention relates to the treatment of 

malocclusion by appliances of the arch bar type, and has for its object to provide an 
instrument which I call an “archograph,” 
that will determine and enable the user to 
record accurately changes in the shape of 
the arch in the vertical and horizontal 
planes, wili indicate the direction of force that may be produced by changing the 
of the arch or by bending the pins of the 
arch and will enable the operator to esti 
mate the amount of force applied to indi: 
vidual teeth by the changes in the shape of 
the arch, as shown by the record sheet. 
With these and other objects in view I 

have devised the novel recording instru 
ment which I will now describe, referring 
to the accompanying drawings Eig 
part of this specification, and using refer 
ence characters to indicate the several parts. 

Figure 1 is a plan view of the instrument 
complete as in use; Fig.2 a front elevation, 
the gages being removed; Fig. 3 a section 
on the line 3-3 in Fig. 1, looking in the 
direction of the arrows, the table being re 
moved; Fig. 4 a section on the line 4-4 in 
Fig. 3, looking in the direction of the ar 
rows; Fig. 5 a detail sectional view on an 
enlarged scale of the chuck holding and 
locking mechanism detached, the section 
being on the line 5-5 in Fig. 7, looking in 
the direction of the arrows; Fig. 6 a detail 
view party in section illustrating the oper 
ation of a chuck; Fig. 7 a section on the 
line 7-7 in Fig. 5, looking in the direction 
of the arrows; Fig. 8 a section indicated by 
the line 8 in Fig. 7, looking in the direction 
of the arrow; Fig. 9 a cross section of the 
table on an enlarged scale showing one of 
the gages in elevation: Fig. 10 a section on 
the line 10-10, in Fig. 9, looking in the 
direction of the arrows; Fig.11 an eleyation 
on the same scale of a special form of trac 
ing pencil adapted for use with my novel 
instrument; Fig. 12 a plan view of the bed 
with a record sheet and an arch in place; 
Fig. 13 a plan view illustrating the oper 
ative portion of a sectional arch, so called; 

Fig. 14 an elevation corres onding there 
with; Fig. 15 an inverted plan view show 
ing an irregular set of upper teeth with 
bands attached and showing the attaching 
members of a sectional arch attached to 
anchor teeth; Fig. 16 a greatly enlarged 
view illustrating an attachment for indi 
cating the position of the pins in the hori 
zontal plane; Fig.17 an inverted plan view 
corresponding with Fig. 16; Fig.18 an en 
larged yiew partly in section illustrating 
(one of the attaching members of a sectional 
arch, and Fig. 19 (Sheet 1) is a plan view 
of a portion of a record sheet showing trac 
ings thereon indicating changes in the shape 
of the arch. 
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20 denotes the bed of the instrument shown as supported by legs 2i, and 22 
a longitudinal groove in the bed in which 
are slides 23 which carry the chucks 24 
by which the arch is held when making a 
record. The slides are locked in position 
after adjustment by means of screws 84 
which pass through the slides and bear upon 
Springs 85 (see Fig. 3) which are secured to 
the slides and the ends of which bear upon the bottoms of the grooves to lock the slides in position. 
25 denotes the operative portion and 26 

75 

the attaching members of a sectional arch, 
so called. It should be understood, however, that my novel instrument is equally opera 
tive in connection with an ordinary one 
piece arch. It is sufficient for the purposes 
of this specification to state that the ends 
of the operative portion of a sectional arch 
are made angular as at 27 and detachably 
engage adjustable sockets 28 forming part 
of the attaching members. The operative 
portion of the arch has rigidly secured there 
to pins 60 corresponding with the teeth to 
be moved. Each tooth to be moved has a 
band 61 placed about it and each band is 
provided with a socket 62 which is adapted 
to receive one of the pins on the arch (see 
Figs. 13, 14 and 15). Other means of con 
necting the teeth with the arch may be used 
if preferred; for example, the bands and 
pins may be dispensed with and the teeth 
connected to the arch by means of wires or 
ligatures encircling the teeth and twisted 
about the arch. 
In use, two attaching members are secured 

to bands 29 themselves secured to anchor 
teeth indicated by 30, see Fig. 15. The op 
erative portion of the arch is readily attach 
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upon the lead. It will be noted that the 
point is at the front edge of the lead and 
that it is sharpened by beveling it backward 
This is in order to insure that the lead will 
always bear upon the arch at the same angle 
of inclination and thus produce perfectly 
accurate tracing after all of the adjustments. 

In practice after making tracings with the 
pencil, I trace them over indifferent colored 
inks so that each record of the adjustment 
of the arch may be distinguished from pre 
vious records made u the same sheet. 
After tracing an arch on the record sheet 
after an adjustment I also indicate on the 
sheet by a mark 83 (see Fig. 19) the posi 
tion of each pin relatively to the arch. 
These indications of the positions of the 
pins require to be made with the greatest 
possible accuracy. In order to insure this 
accuracy, in indicating the positions of pins, 
in portions of the arch that are sprung up 
ward from the normal horizontal plane of the arch, E provide special indicating pins 
81 (see rig 16). Each indicating pin is 
provided with a sleeve 82 which is adapted 
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to slip over a pin 60 on the arch, as clearly 
shown, permitting the point of the indicat 
ing pin to rest upon the record sheet prac 
tically in alinement with the pin 60. As the 

ints of the indicating pins are at their 
orward edges and they are beveled back 
ward from the points, this construction en 
ables me to secure the desired result. In 
ractice, the indicating pins are made of 

ig. 17) the flat side 
of the indicating pin engaging the arch and 
preventing lateral movement of the pin. It 
will be understood that in Figs. 16 and 17 
the parts are all greatly exaggerated in size. 
The operation is as follows: The arch is 

first adjusted to the mouth of the patient 
and allowed to remain in position passively 
for the usual period to allow the patient to 
become accustomed to the appliance. The 
table is removed from the bed and a record 
sheet secured in place thereon, after which 
the record is made as follows: Duplicate 
end sections are placed in the chucks as de 
scribed, and then the operative portion of 
the arch is removed from the end sections 
in the anchor teeth and engaged with the 
end sections in the chucks, the correct lat 
eral separation being of course given to 
slides 23 which carry the chucks to corre 
spond with the width of the arch, after 
which the slides are locked in position by 
screws, 84. The chuck carriers are now 
raised or lowered as may be required by 
turning pinions 45 on shafts 47 until they 
are in a position to permit the arch to lie 
in its normal horizontal plane; that is, a 
position in which so much of the arch as 
possible will lie in contact with the record. 
sheet. Having determined the properheight 

alinement. 
arch is then again placed in the attaching 

the arch and all 

b 

of the chucks in this manner they are locked 
in position by means of screws 50 and lock 
ing blocks 48 and 49. The chucks them 
selves are then securely locked in place by 
means of screws 59 and rods 58 which cause 
blocks 42 to clamp the balls on the chuck 
stems in their sockets. The attaching mem 
bers in the chucks of the instrument are now 
in the same position relatively to each other 
as are the other set of attaching members 
upon the anchor teeth. The adjustment may 
now be tested by removing first one end of 
the operative portion of the arch and then 
the other, allowing each in turn to rest upon 
the corresponding attaching member in the 
chuck, over which it should lie in perfect 

The operative portion of the 

members in the chucks and a tracing is made 
on the record sheet by means of the pencil. 
After tracing the shape of the arch the po 
sition of each pin is indicated on the record 
sheet by marks, as 83. For accurately indi 
cating the position of the pins upon por 
tions of the arch sprung above the plane of 
the record sheet, I use indicating pins, 81 
as already described. The table is then 
placed upon the bed and a gage 63 secured 
thereon corresponding with each pin. The 
markers on the gages are now adjusted to 
accurately indicate the height of the pins 
and also the position of the pins independ 
ently of the record sheet. We now have 
fixed indices of the essential points of the 
arch, i. e., the anchor ends and the points of 
attachment for each tooth to be moved, while 
the arch as a whole is accurately outlined 
on the record sheet. The markers are now 
turned backward, the table removed and 
then the arch is removed from the attachin 
members and bends are made therein at the 
points necessary to accomplish the desired 
tooth movement. These bends or changes 
in the shape of the arch are preferably made 
one at a time. After making a bend the 
end of the arch farthest away from the point 
of bending is replaced in the corresponding 
attaching member. This end of the arch is 
the one selected to place in position in order 
that as many unchanged points as possible 
may be placed in contact with the previously 
adjusted markers. The table is now placed 
in position again and the markers turned to 
operative position. The markers will then 
indicate the character and amount of vari 
ation in the shape of the arch at the point 
of bending together with its effect upon the 
anchorage point of the unattached side of 

ortions of the arch between 
the point of bending and the unattached end 
of the arch. If the change in the arch is 
too great, or is in the wrong direction, or 
has produced a faulty inclination of the pin 
it is now detected and the arch is readjusted 
to proper form to correct the disturbed re 
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lationship. If the position of more than 
one tooth is to be changed, the arch is then 
adjusted in the same manner for each tooth 
that is to be moved. IIaving completed the 
adjustment of the arch, the markers are 
turned back out of the way, the table removed 
and a tracing of the adjusted arch is made 
upon the record sheet, the new positions of the 
pins being also indicated in the record sheet. 
These records made by the pencil can be re 
traced to advantage in different colored inks 
and the dates recorded on the sheets in the 
corresponding color. In this manner four 
or more changes in the shape of the arch 
may be recorded on One record sheet. Be 
fore the sheet is removed from the instru 
ment, indicating points are marked upon it 
as at 86 to correspond with croSS line 74 
on the bed and marks 87 on slides 23. This 
enables the operator to replace the record 
sheet in the exact position at which former 
records were made and to place the arch in 
the exact position at which the last tracing 
was made. The table is then placed in po 
sition and the markers turned into engage 
ment with the pins, after which a new ad 
justment of the arch may be made as before. 
The use of this instrument in the manner 

described enables the operator to avoid dis 
placement of the anchor teeth and to plan 
with absolute accuracy for such operations 
as lingual and labial movements of teeth, 
rotation, elongation and the tipping of the 
roots of teeth in any direction. Where a 
one-piece arch is used, records of the changes 
may be made upon the instrument in the 
same manner as when a sectional arch is 
used. 

Having thus described my invention I 
claim: 

1. An instrument of the character de 
scribed, comprising arch holding chucks 
and means for adjusting said chucks inde 
pendently in the vertical plane. 

2. An instrument of the character de 
scribed, comprising arch holding chucks 
and means for imparting universal adjust 
ment to each chuck independently. 

3. An instrument of the character de 
scribed, comprising arch holding chucks 
each having a stem and ball, carriers having 
sockets to receive the balls and means for 
locking the balls in the sockets. 

4. An instrument of the character de 
scribed, comprising arch holding chucks 
each having a stem and ball, carriers having 
sockets to receive the balls, means for lock 
ing the balls in the sockets and means for 
imparting vertical movement to the carriers. 

5. An instrument of the character de 
scribed, comprising arch holding chucks 
each having a stem and ball, carriers having 
sockets to receive the balls, means for in 
parting vertical movement to the carriers, 
means for holding the carriers against 
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movement without locking, means for lock 
ing the carrie's and means for locking the 
balls in the sockets. 

(5. An instrument of the character de 
scribed, comprising arch holding chucks 
each having a stem and ball, carriers having 
sockets to receive the balls, slides to which 
the carriel's are secured, means for impart 
ing vertical movement to the carriers, means 
for locking the slides and for locking the 
balls in the Sockets. 

7. An instrument of the character de 
scribed, comprising arch holding chucks 
each having a stem and ball, carrie's having 
sockets to receive the balls, and external 
rack teeth, pinions engaging the rack teeth 
to raise and lower the carriers, means for 
locking the carriers after adjustment and 
means for locking the balls in the Sockets. 

8. An instrument of the character de 
scribed comprising arch holding chucks 
each having a stem and ball, carriers having 
sockets to receive the balls, means for rais 
ing and lowering the carriers, locking blocks 
adapted to engage the carriers, a Screw for 
operating the locking blocks and means for 
locking the balls in the sockets. 

9. An instrument of the character de 
scribed, comprising arch holding chucks 
each having a stem and ball, carriers each 
having a longitudinal recess, a block therein, 
an outwardly flaring hole leading into the 
recess and a socket for the ball formed 
partly in the carrier and partly in the block, 
and means for causing the block to clamp 
the ball, whereby the chuck is locked at any 
adjustment. 

10. An instrument of the character de 
scribed, comprising arch holding chucks 
each having a stem and ball, carriers each 
having a longitudinal recess, a block there 
in, a stop piece for loosely retaining the 
block in place, an outwardly flaring hole 
leading into the recess, a socket for the balls 
formed partly in the carrier and partly in 
the block, and a screw carrying a rod pass 
ing through the stop piece and engaging 
the block, whereby the chuck is locked at 
any adjustment. 

11. An instrument of the character de 
scribed, comprising arch holding chucks, 
each consisting of a base having a fixed jaw, 
a pivoted jaw, a screw for operating the 
pivoted jaw and a stem seculed to the jaw 
and carrying a ball, and vertically movable 
carriers having sockets in which the balls 
are universally adjustable. 

12. An instrainent of the character de 
scribed, comprising arch holding chucks, 
arriers therefor in which the chucks are 

universally adjustable, and holders in which 
the carriers are vertically adjustable. 

13. An instrument of the character de 
scribed, comprising arch holding chucks, 
carriers therefor in which the chucks are 
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universally adjustable, holders for the 
chucks, means for raising and lowering the 
carriers in the holders, and slides to which 
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scribed, comprising arch holding chucks 
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adjustable arch holding chucks, of a table, 
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ating, means for the pivoted jaw and stems 
carrying balls, carriers having sockets in 

are secured. 

chucks, means for raising and lowering the 
carriers in the holders, slides to which the 

the slides after adjustment. 

marker to the height of an arch pin. 

the holders are secured. 
14. An instrument of the character de scribed, comprising arch holding chucks 

consisting of fixed and pivoted jaws and 
stems carrying balls, carriers having sockets 
in which the balls are universally adjust 
able, and holders in which the carriers are vertically adjustable. 

15. An instrument of the character de 

consisting of fixed and pivoted jaws, oper 

which the balls are universally adjustable, 
holders in which the carriers are vertically 
adjustable, and means for locking the parts 
in place after adjustment. 

16. An instrument of the character de 
scribed, comprising arch holding chucks 
consisting of fixed and pivoted jaws and 
stems carrying balls, carriers having sockets 
in which the balls are universally adjustable, 
holders in which the carriers are verticall 
adjustable and slides to which the holders 

17. An instrument of the character de 
scribed, comprising arch holding chucks, 
carriers therefor in which the chucks are 
universally adjustable, holders for the 

holders are secured and means for independ 
ently locking the chucks, the carriers and 

18. In an instrument of the character de 
scribed the combination with universally 
adjustable arch holding chucks, of a table 
and a gage secured to the table and compris 
ing a slide and a marker hinged thereto 
and provided with a screw for adjusting the 

19. In an instrument of the character de 
scribed the combination with universally 
a gage secured to the table and comprising 
a slide, means for imparting longitudinal 
movement to the slide, a marker hinged to 
the slide and adapted to swing in the ver 
tical plane and means for adjusting the 
height of the marker. 

20. In an instrument of the character de 
scribed the combination with universally 
adjustable arch holding chucks, of a marker 
hinged to swing in the vertical plane and means for adjusting the height of the 
marker. 

s 

21. In an instrument of the character de 
scribed, the combination with universally 
adjustable arch holding chucks, of a re 
movable table having a plurality of holes, 
a gage having a slot, a pin passing through 
the slot and engaging a hole in the table 
to secure the gage in position, an adjust 
able slide carried by the gage, a marker 
hinged to the slide to swing in the vertical 
plane and means for adjusting the height of 
the marker, for the purpose set forth. 

22. In an instrument of the character de 
scribed, the combination with universally 
adjustable arch holding chucks, of a table, 
a gage adjustably secured thereto, an ad 
justable slide in the gage, a marker hinged 
to the slide and means for adjusting the 
height of the marker. . 

23. In an instrument of the character de 
scribed, the combination with universally 
adjustable arch holding chucks, of a table, 
a gage adjustably secured thereto, a slide in 
the gage, a screw for adjusting the slide, 
for adjusting the height of the marker. 
24. In an instrument of the character de 

scribed, the combination with universall 
adjustable arch holding chucks, of a bed, 
and means for attaching a record sheet 
chucks and at the side thereof, so that trac 
ings may be made upon the record sheet of 
changes in the shape of an arch held by the 
chucks. 

25. In an instrument of the character de 
scribed, the combination with a bed, uni 
versally adjustable arch holding chucks, 
and slides by which the chucks are carried, 
of clamps upon the bed for holding a rec 
ord sheet in a fixed position relative to the 
slides and at the side thereof, for the pur 
ose set forth. 
26. In an instrument of the character de 

scribed, the combination with a bed, arch 
holding chucks, carriers on which the chucks 
are universally adjustable in the horizontal 
plane, slides on which the carriers are ver 
tically adjustable and means for locking the 
chucks, the carriers and the slides, of means 
upon the bed for holding a record sheet in 
a fixed position relative to the slides and at 
the side thereof, substantially as described, 
for the purpose specified. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
ROBERT H. W. STRANG. Witnesses: 

Edward B. GRIFFITH, 
WELLFORD W. LYoN. 

thereto in a fixed position relative to the 

60 

65 

70 

75 

80 

a marker hinged to the slide and a screw . 
85 

90 

95 

00 

105 

0 

T 


