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To all avhom it may concer, 
Beitknown that I, ERNESTF. CHASE, a citi 

zen of the United States, residing at Bridge 
port, county of Fairfield, State of Connecti 
cut, have invented a new and useful Tracing 
Instrument, of which the followingis a speci 
fication. 
My invention has for its object to provide 

a tracing instrument or pantograph which 
shall be adapted for use by draftsmen for 
enlarging and reducing drawings and which 
shall be so simple and inexpensive to pro 
duce as to place it within the reach of either 
adults or children who may wish to repro 
duce drawings fora musement upon anyscale 
within the compassof the instrument. With 
these ends in view I have devised the novel 
tracing instrument of whichthe followingde 
scription, in connection with the accompany 
ing drawings, is a specification, reference 
characters being used to designate the sev 
eral parts. 

Figure 1is a plan view of the instrument 
complete; Eig. 2, a section on the line 2 2 in 
Fig. I; Fig. 3, a section on the line 33 in 
Fig. 1; Fig. 4, a detail sectional view illus 
trating the construction of the adjustable 
stylus. E'ig. 5 is a detail view showing the 
spring-armbywhich the marker is held, and 
Fig. 6 is a section on the line 6 6 in Fig. 1. 
A denotes a base, which may be of any 

suitable shape or size, of any preferred ma 
terial-as Wood, cardboard, or metal-and of 
any desired configuration or ornamentation. 
B denotes a Smooth upper plate o table 

for example, a plate of glass, although Wood, 
cardboard, or metal may be used, if pre 
ferred-which is detachablysecuredata suit 
able distance above the base and parallel 
therewith. In the present instance I have 
shown the upper plate as carried by side 
pieces 10, which extend upward from the 
base. The special means by which the up 
per plate is held in place may be varied to 
suit the special requirements of use or the 
taste of the manufacturer. In the present 
instance I have shown one of the side pieces 
as provided with a groove 27 (see Fig. 6 and 
dotted lines, Fig. 1) and the other side piece 
asprovided with a shoulder or ledge 28. In 
use one edge of the upper plateis passedinto 
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the groove and the other then allowed to rest 
upon the shoulder orledge. The upperplate 
is held against endwise movement by stop 
plates 29, secured at the ends of the groove. 

30 denotes a spring, which is secured to the 
base and is curved over the top of the base, 
thefree end extending downward toward the 
ledge. The action of this spring is to press 
the opposite edge of the upper plate into the 
groove and to hold said plate firmly in place 
under ordinary circumstances, but permitting 
it to be conveniently removed. 
C denotes an arm consisting of upper and 

lower branches, whichare designated, respec 
tively, by 11 and 12. This arm I preferably 
make of a single strip of metal bent at its 
center into the shape of an elongated U, 
therebygiving a slight resiliencyto thearms. 
The upper branch of arm C carries at its in 
ner end an adjustable stylus or pointer 13, 
and the lower branch carries at its inner end 
a marker 14–for example, a pencil ora piece 
of lead or crayon. I have shown the marker 
as carried by spring-arms 31, forming part of 
a plate 32, which is rigidlysecured to thein 
ner end of the lower branch. The shank of 
the stylus is threaded, as clearly shown in 
Fig. 4, and is vertically adjustable in a thread 
ed openingina head 33 atthe end of a curved 
arm 16, itself formed integral with a plate 17. 
This plate is provided with a slot 18 and is 
adapted to slide upon the inner end of the 
upper branch, as will be more fully cxplained. 

15 denotes a handpiece having a threaded 
opening through itand adapted to engage the 
threaded shank of the stylus. In use the hand 
piece is turned backward and the stylus ad 
justed in head 33 so as to leave the point 
slightly above-that is, out of contact with-- 
the upper plate. The stylus is then locked 
in position by turning the handpiece down 
upon the head. The head 33 is preferably 
turned in a plane oblique to the plane of the 
arm, soasto place the stylusina plane oblique 
to a verticalline intersecting the upperplate. 
This oblique position of the stylus, in connec 
tion with the curvature of arm 16, enables the 
user to get a clear view of the point of the 
stylus and the lines of a drawing that is being 
reproduced. 

19 denotes an angularboss upon the upper 
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in plate 17, so as to hold said plate against 
lateral movement. This boss is provided with 
a threaded opening 20, which is adapted to re 
ceive a thumb-screw 21. In practice the boss 
is of slightly lessheight than the plate, sothat 
the head of the thumb-screw will bear upon 
opposite sides of the slot, but not upon the 
boss. It will readillybe seen that by loosen 
ing the thumb-screw the curved arm, and with 
it the stylus, may be moved in or out rela 
tively to the marker, it being apparent that 
if the point of the stylus be placed directly 
above the point of the marker-that is, on a 
vertical line therewith-any drawing repro 
duced will be on the same scale as the origi 
nal drawing. If the stylus is moved inward 
from a vertical line intersecting the marker, 
the drawing will be enlarged, and if the stylus 
is moved outward from said vertical line the 
drawing reproduced by the marker will be re 
duced in scale. 
D denotes a carrier for the arm, which pref 

erably consists of a frame 22, having jour 
naled at its mid-height a roller 23, whichis 
adapted to be engaged by the upperbranch of 
the arm, as is clearly shown in Figs. 2 and 3. 

24 denotes a housing rigidlysecured to the 
base, in which frame 22 is journaled so as to 
oscillate freely in the horizontal plane. I 
have shown the frame as journaled upon 
points 25, the upper point being made ad 
justable in the housing, so as to take up lost 
motion and insure that the frame will at all 
times work smoothly. It will be seen that 
the motion of arm C is thus made universal 
and in a very simple and inexpensive man 
ner. The manner in which the upper branch 
of the arm is supported by roller 23 permits 
the inward and outward and also the vertical 
movement of said arm with the least possible 
friction, and the movement of the frame on 
the points permits the frame, and with it the 
arm, to oscillate freelyin the horizontal plane. 

26 denotes clips the arms of which engage 
the upper and lower sides of the upperplate, 
the upper armacting to hold the drawing that 
is to be reproduced firmlyin place upon said 
upper plate. The piece of paper upon which 
the new drawing is to be made is secured in 
place upon the base by means of springs 34, 
the ends of which are upwardly turned, as 
clearly shown in Fig. 2, in order to permit the 
edge of the paper to be slipped under them. 
The operation will be readily understood 

from the drawings. In startingto reproduce 
a drawing the operator turns the arm out of 
the Way, removes the upper plate, and then 
secures the piece of paper upon which the 
new drawing is to be made by passing the 
edges thereof under springs 34, which clamp 
itto the base. The upperplate is then placed 
in position, Where it is retained by spring 30, 
and the drawing which is to be reproduced is 
secured thereon by clips 26. If the drawing 
is to be reproduced on the original scale, the 
stylus is adjusted sothat the point thereofis 

branch, which is adapted to engage the slot on a vertical line with the marker. if the 
drawing is to be enlarged, the point of the 
stylus is moved invvard from the marker, and 
ifto be reduced in scale the stylus is movedi 
outward from the marker. When the repro 
duction is either an enlargement or a reduc 
tion of the original drawing, the proportions 
are slightly changed. Reproductions made 
on the same scale as the original have the ex 
act proportions of the original. The pressure 
of the marker upon the paper in making the 
new drawing is determined by the height at 
which the stylus is adjusted above the upper 
plate. Should it be required at anytime to 
change the pressure of the marker, the hand 
piece is turned backward and the stylus 
raised orlowered, asmaybe, it being obvious 
that the higher the stylus is raised above the 
upper plate the greater will be the pressure 
transmitted to the marker through the resil 
ient upper and lower branches of the arm 
when the stylus is pressed down into contact 
with the drawing upon the upper plate. 
Having thus described my invention, I 

claim 
1. Atracinginstrument comprisinga base, 

an upper plate, an arm having two resilient 
branches one branch carrying a stylus adapt 
ed to engage the upper plate the other a 
marker adapted to engage the base andahori 
zontally-oscillatingcarrier which supports the 
arm and in which the latter moves freely. 

2. Atracing instrument comprisingabase, 
an upper plate, an arm having two resilient 
branchesone branch carrying a stylus adapt 
ed to engage the upper plate the other a 
marker adapted to engage the base, a hori 
zontally - oscillating carrier comprising a 
frame with a rollerjournaledatits mid-height 
upon which the upper branch of the arm 
rests, and a housing in which the frame is 
mounted. 

3. A tracing instrument comprising a base, 
an upper plate, an arm having two resilient 
branches, and a horizontally-oscillating car 
rier in which the arm moves freely said arm 
comprising an upper branch having at its 
inner end an adjustable stylus adapted to en 
gage the upper plate and a lowerbranch haV 
ing at its inner end spring-arms which carry 
a marker adapted to engage the base. 

4. In an instrument of the character de 
scribed the combination with a base, an up 
per plate, a carrier and an arm comprising 
upper and lower resilient branches which 
moves freely in the carrier, of a marker car 
ried by the lower branch and adapted to en 
gage the base, a stylus adapted to engage the 
upper plate 17 and a sliding plate on the up 
per branch by which the stylus is carried. 

5. In an instrument of the character de 
scribed, the combination with a base, an up 
per plate, a carrier and an arm comprising 
upper and lower resilient branches which 
moves freelyin the carrier, ofa marker adapt 
ed to engage the base, a plate carried by the 
lower branch having spring-arms 31 which 
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retain the marker, a stylus adapted to en 
gage the upper plate and having a threaded 
shank, an arm which is adjustably secured to 
the upper branch and carries a head having 
a threaded opening to receive the stylus, and 
a threaded handpiece by which the stylus 
may be locked in position after vertical ad 
justment in the head. 

6. The combination with a base, an upper 
plate, a carrier and an arm comprising upper 
and lower resilienti branches which moves 
freely in the carrier, of a marker carried by 
the lower arm and adapted to engage the 
base; a stylus adapted to engage the upper 

plate and havinga threaded shank, a curved I5 
arm on the upperbranch which carries a head 
having a threaded opening to receive the 
stylus and turned in a plane oblique to the 
plane of the arm, and means for adjustably 
securing thearn to the upper branch, sub- 2o 
stantially as shown for the purpose specified: 
In testimonywhereof I affix my signature 

in presence of two witnesses. 
ERNEST F. CHIASE. 

Witnesses: 
A. M. WooSTER, 
S, V. HELEY. 


