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This invention relates to pantographic repr0 
ducing machines and is designed primarily for uSe 
in reproducing a line of letters from a template 
or pattern disk, although other characters may, 
of course, be reproduced. One object of the in 
vention is to provide a Simple and efficient device 
which will permit the employment of different 
Sized pens in order to mark a fine Or a heavy line, 
as may be preferred, and another object of the 
invention is to provide means whereby the pattern 
character which is to be reproduced may be very 
easily and accurately engaged by the tracing 
point, while the marking point will be held off 
the paper until the pattern character has been 
properly engaged. Other and incidental objects 
of the invention Will appear in the course of the 
following description and the invention resides 
in certain novel features which will be particularly 
defined in the claims. 

In the annexed drawings, 
Figure 1 is a plan view of a pantographic re 

producing machine embodying our invention. 
Figure 2 is a longitudinal section on the line 

2-2 of Figure 1. 
Figure 3 is a transverse Section on the line 

3-3 of Figure 2. 
Figure 4 is a view, partly in elevation and 

partly in vertical Section, of the pens. 
Figure 5 is a top plan view of the pen assembly. 
Figure 6 is an enlarged detail section on the 

line 6-6 of Figure 1. 
Figure 7 is an enlarged section on the line T-7 

of Figure 1. 
Figure 8 is an enlarged detail section ShoWing 

the mounting of the rollers which Support the pat 
tern disk on the template. 

Figure 9 is an enlarged detail Section. 
In carrying out our invention, there is provided 

a base f which should be of substantial construc 
tion so that when placed on a table or other 
support it will not tend to move about over the 
same. The base is provided with a plurality of 
feet 2 so that the area of contact between the 
base and the support will be minimized and mar 
riling of the Supporting SUrface will be avoided. In 
the top of the base are parallel grooves 3 extend 
ing from end to end thereof and spaced equi-dis 
tantly from the medial longitudinal line of the 
base, aS will be UnderStood Upon reference to 
Figure 1, the purpose of these grooves being 
presently made known. Along its sides, the base 
is provided With flanges 4 which are of re-entrant 
construction, as shown most clearly in Figure 3. 
A carriage 5 is mounted upon the base to travel 
over the same and this carriage is a flat plate 

(Cl. 33-25) 
provided at its side edges with depending filangeS 
6 having out-turned lips or ledges T at their lower 
ends. In assembling the parts, the carriage is 
engaged endwise with an end of the base so that 
the lips 7 will fit within the recesses or grooves 
defined by the re-entrant flanges 4 of the base 
and will Slidably engage the Same, the carriage 
being then slid along the base until it is resting 
over the same. The engagement of the flanges 4 
and lips 7 will effectually prevent detachment 
of the carriage from the base while at the same 
time guiding the carriage in its movements and 
permitting free travel over the base. Near one 
end of the carriage, a shaft 8 is journaled therein 
and extends across the same, said shaft having 
one erad projecting beyond the side of the carriage 
and equipped with a knob 9 whereby it may be 
manually rotated. Intermediate its ends the 
shaft has fixed thereto rollers f 0 which are so 
spaced as to rest in the grooves 3 of the base and 
consequently travel along the grooves when the 
Shaft is rotated and effect movement Of the 
carriage over the base. To prevent the carriage 
being moved off the base, stops i f are provided 
at or near the ends of the several grooves so that 
the travel of the carriage will be obviously ar 
rested by engagement of the carriage with the 
Stops. If, for any reason, it becomes necessary 
to remove the carriage from the base, the stops 
may be withdrawn, as will be understood, the stops 
being normally secured against movement by any 
convenient or preferred means. As shown in 
Fig. 9, the shaft 8 is fitted through a passage in 
the carriage of Such form and cross-sectional 
area as to permit a slight vertical bodily move 
ment of the shaft so that the rollers 0 may be 
lifted Out of contact With the bottoms of the 
grooves i ? when a quick return of the carriage is 
desired. A Sleeve || 0 0 is fitted about the Shaft 
and a recess or opening Of is formed in the 
carriage to accommodate the Sleeve, a stem i 02 
being fixed to andrising from the Sleeve. A brack 
et f 03 is Secured upon the carriage to guide the 
stem, which has a head or handle 04 above the 
bracket and a Spring 05, between the collar and 
the bracket, yieldably holds the rollers to the bot 
toms of the grooves. To effect a quick return of 
the carriage to the starting point, an upward pull 
UpOn the Stem is exerted to slightly lift the rollerS 
f 0 and the carriage is then drawn back without 
releasing the hold upon the stem. 
The carrier is formed on One Side near One 

corner with an extension 2 which projects be 
yond the side of the base, as clearly shown in 
Figur?s 1, and 3, and the purpose of which will 
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presently appear, and at a proper point a re 
cess f3 is formed in the underside of the car 
riage to receive a nut i 4 which is fitted on the 
lower end of a Screw or bolt i 5 which f?ts ro 
tatably in and projects upwardly from the car 
riage and is adapted to serve as a pivotal cen 
ter for the template or character disk f6. The 
screw shaft í 5 is held in the carriage by a lock 
nut 7 engaged upon the Shaft and turned home 
against the upper side of the carriage so that 
it cooperates With the nut 4 to hold the shaft 
in the carriage, and bearing rings or Wa:SherS 
may be interposed between the nuts and the ad 
jacent surfaces of the carriage, as indicated in 
Fig. 2. The template or character disk 6 is 
fitted at its center upon the shaft and is held 
to the shaft by a milled collar or knob f 8 which 
is mounted upon the upper threaded i end of the 
shaft and secured by a set screw, as shown in 
Fig. 2. The intermediate portion of the shaft is 
smooth and the disk fits upon the Smooth por 
tion with a tight frictional engagement so that 
rotation of the shaft will turn the disk, Between 
the knob 8 and the disk 6, a collar 06 is fitted 
upon the shaft and this collar should be equal 
in thickness to supplemental disks which - may 
be supplied with the machine or on order. It 
frequently happens that there is need for charac 
ters of a size or design different from those On 
the one master disk, but in order to maintain 
alinement it is advisable to have the master disk 
permanently in place. When a second disk is to 
be used, the knob and the collar are - removed, 
the supplemental disk is placed on the master 
disk about the shaft, and the knob is then re 
stored, turned home and - secured. - The supple 
mental disk will then furnish the patterm to be 
traced, and it will be understood that as many 

2. supplemental disks may be furnished as may be 
40 • 

45 

50 

commercially desirable. The disk rests upon 
roller balls 9 and is provided at intervals in its 
under side with recesses or seats, indicated at 
20, into- which the rollers or balls - will i engage 
and thereby i arrest the rotation of the - disk, it 
being understood that the reçesses or seats 20 
are provided in numbers corresponding to the 
number of - characters-upoNQ , the face of the disk 
and also spaced according to the Spacing of said 
characters so that the movement of the disk will 
be arrested whenever a character is brought to 
the tracing point and will be held in such ad 
justment until a moving force is again applied. 
The several balls or rollers i 9 rest upon Springs 
2 seated in recesses 22 - provided therefor in the 
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upper side of the carriage and tending constant 
ly to press the balls against the disk. When the : 
rotation of the disk presents a seat to a ball, the 
ball will be lifted into engagement with the seat 
by the action of the supporting Spring and the 
spring will yield to the pressure on the ball when 
the plane face of the disk is bearing upon the 
ball. 
Upon the upper face of the disk, at intervals 

around the margin of the same, i characters 23 
are formed therein, letters being indicated in 
Figure 1. These characters are arranged in one 
Or more circles Or annular Series concertric With 
the disk and at the left end of each character 
an extension of the groove which produces the 
character is formed, as shown at 24. As shown 
most clearly in Figure 6, the extension groove 24 
is tapered in depth and at its extremity is en 
larged laterally to define a circular entrance 25. 
In engaging the character, the tracing point of 
the pantograph is brought into position over the 

2,032,350 
circular entrance 25 and is then lowered into the 
groove so that it will gradually descend to the 
extreme depth of the groove and thus effect 
lowering of the pen or. marking element so that, 
by the time the tracing point reaches the end 
of the letter or other character, the marking 
point will have made contact with the paper 
upon which the reproduction is to appear, but 
until the tracing point does reach the full depth 
of the groove the marking point will be out of 
contact with the surface upon which it is to 
work. Smearing of the receiving surface is thus 
avoided and sharpness in the definition of the 
reproduced character is obtained. M 
The pantograph consists of side bars 26 and 

end bars 27 which are pivoted together at their 
points of interSection So that a parallelogram 
is formed and the side bars will remain paral 
lel and the end bars Will also remain parallel in 
all adjustments of the pantograph. The panto 
graph is mounted upon the i extension 2 of the 
carriage by a universal joint which comprises 
a stud 28 depending from the pivot of the panto 
graph and having a ball 29 - formed on - its lower 
end, said ball resting in a cup or socket 30 on 
the upper end of a pedestal 3 which is secured 
in the base in any approved manner, as : will be 
understood upon reference º to Figure 3. The 
tracing point 32 is - carried by the pantograph 
at the corner thereof diagonally, opposite the Sup 
porting corner and this tracer is extended 
through the meeting ends of the side and end bars 
of the pantograph so º that its - shank forms the 

- pivotal connection of the pantograph and, above 
the said side and end bars, the tracer is equipped 
with a handle or knob 33 whereby it may be con 
veniently moved over the outline: which is to be 
traced and may be rotated if desired. 
Mounted upon the side bars: 26 of the panto 

graph are sleeves 34 which may be secured in ' a 
set position by set screws 35 mounted in the re 
spective sleeves and bearing against the respec 
tive side bars, and on the upper sides of said 
sleeves 34 are pins or studs over which are piv 
otally fitted the ends of a cross - bar 36. having 
collars or bearings 37 on its upper side º at its 
ends. A threaded rod - or shaft 38 is rotatably 
mounted in the bearings 37 and adjacent one 
of said bearings is provided with studs or pins 
39 which bear against the opposite sides of the 
bearing and thereby prevent endwise movement 
of the shaft or rod, as clearly shown in Figure 7. 
At one end, the shaft 38 is provided with a knob 
40 whereby it may be manually rotated and be 
tween its ends the shaft passes through and is 
engaged in a nut 4, as shown clearly in Figure 7. 
The nut 4 is - formed integral with and connects 
a pair of pen-carrying arms 42 which are dis 
posed at opposite sides of the shaft and the bar 
36 and are constructed with forks at their ends, 
as indicated at 43. The pens, by the use of which 
marks are to be made upon a sheet of paper or 
other Surface reproducing the traced characters 
on the template, are carried by the arms 42 and 
are disposed in the arm nearer the pivotal sup 
port of the pantograph or nearer the tracing 
point, accordingly as the reproductions are to 
be Smaller Or larger. 
As shown most clearly in Figures 4 and 5, the 

pen assembly includes a spindle 44 which is 
formed at its upper end with a ball 45 engage 
able in a yoke 46 from which extends a perforat 
ed lug 47 adapted to fit within the fork 43 of 
either pen-carrying arm 42, said lug being piv 
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cated at 48. A set screw 49 is mounted in the 
upper side of the yoke 46 and bears at its lower 
end upon a resilient wear plate 50 which rests 
upon the ball 45, the ball and spindle being there 
by held in a set relation to the yoke. A turret 
5 is rotatably fitted upon the lower end of the 
spindle 44 and is held thereon by a nut 52 mount 
ed On the lower end of the spindle and turned 
home against the turret, as clearly shown in Fig 
ure 4. The turret is provided with a series of 
openings therethrough arranged in a series con 
centric with the spindle and having enlarged 
circular recesses 53 in their upper ends, and in 
each of said openings is mounted an inkwell 54 
carrying a marking point or tip 55 at its lower 
end, said tip having an opening therethrough 
Which Will permit the ink to flow from the well 
and produce a line of the desired width upon the 
paper or other Surface. It will be understood 
that the openings in the several tips are of dif 
ferent sizes so that by rotating the turret upon 
the Spindle to bring the proper inkwell or pen to 
the working position, a line of any desired thick 
ness may be produced. Each inkwell or pen is 
provided with an annular flange 56 at its upper 
end and the well is normally held in a raised po 
sition by an expansion spring 5T coiled around 
its upper portion between said flange and the 
base of the corresponding recess 53, as will be 
understood upon reference to Figure 4. An an 
ular groove 58 is formed in each well or pen be 
low the upper end thereof and this groove is en 
gaged by a detent when the well has been low 
ered to the working position so that it will be 
held against the lifting action of the spring. 
Fixed to or formed integral with the spindle 44 
between the turret 5 and the ball 45 is a bracket 
consisting of a body portion 59 carried directly 
by the spindle and having one corner cut away 
or grooved, as shown at 60. Normally, the up 
ward movement of the several pens or inkwells 
will be arrested by engagement of the upper end 
of the inkwell with the bottom of this body por 
tion 59, but if an inkwell is allined with the grooved 

- or cut away portion 60 said inkwell may be lifted 
from the chamber Or Opening in which it is Seat 
ed so that it may be removed for cleaning or 
other attention. The body 59 of the bracket car 
ries an UpWardly eXtending arm 6 l at one Side 
of the Spindle and this arm 6 has a pair of open 
ingS eXtending from top to bottom thereof. One 
of the openings receives the stem of a filler 62 
having a bulb 63 at its upper end and having its 
lower end tapered, as shown at 64. This filler 

5 is intended to contain a supply of ink, and its tip 
64 Will be arranged directly over the inkwell or 
pen which is in use so that by compressing the 
bulb 63, ink will be fed into the pen and the 
Supply therein maintained. The outer passage 
65, in the arm 6, receives a cleaner which con 
sists of a small rod or wire 66 which is reduced 
in diameter toward its lower end and terminates 
in a very fine point 67, as shown. The upper 
end of the Wire 66 is bent laterally, as shown at 
68, so that it may rest Upon a shoulder or upon 
the base of a notch 69 at the upper end of the 
arm 6 l and at the side of the passage 65 so that 
the cleaner will be normally supported in a raised 
position. When its use is desired, the terminal 
68 is Shifted from the Shoulder or notch 69 to 
aine with a Slot 70 formed in the Side of the arm 
6 whereupon the cleaner may be forced down 
Wardly so that its point will enter the well or pen 
and remove therefrom any accumulation of dried 
ink which may have clogged the action. It is 

3 
to be underStood that the end of the cleaner is 
very fine and flexible so that when the cleaner 
is pushed downwardly the point of the Same will 
impinge against the inner wall of the inkwell Or 
point and will be deflected downwardly, so that 
as the lowering movement progresses, the point 
will effectually pass through the tip of the pen. 
At its upper end, the cleaner is provided with a 
knob. T i which constitutes a Weight to aUto 
matically swing the cleaner into position tO en 
gage the end 68 thereof over the shoulder or base 
of the notch 69. The bracket is also provided 
with a depending arm 72 which extends close to 
but clears the edge of the turret disk 5 and in 
this arm, adjacent the lower end of the same, 
is a recess í 3 housing an expansion spring 74. 
A pin or detent 75 is slidably mounted through 
the arm 72 and equipped at its outer end with 
a knob 76 and between its ends with an abutment 
TT against which the spring 74 bears. The knob 
76, by bearing against the outer side of the arm, 
limits the movement of the detent under the in 
fluence of the spring. The detent 75 is alined 
with a radial opening 78 in the edge of the tur 
ret disk and is normally held in engagement with 
said opening by the action of the spring T4, as 
will be readily understood. If the disk be in such 
position that an opening 78 is presented to the 
detent, the detent may engage said opening and 
if the corresponding inkwell be then depressed, 
the detent will engage the annular groove 58 
therein and thereby hold the inkwell or pen in 
its lowered working postion, as will be under 
stood upon reference to Figure 4. The turret 
disk will be held against rotation by the detent 
when the parts are thus engaged and consequent 
ly the inkwell will be maintained in the work 
ing adjustment. When the inwell is to be shifted, 
the detent is withdrawn from its engagement with 
the turret disk and the disk may then be rotated 
as desired. 
Upon reference to Figure 7, it will be noted 

that a scale is provided upon the side of the CroSS 
bar 37 to facilitate the proper adjustment of the 
nut 4 and the pen-carrying arms, and it will be 
understood that similar scales may be provided 
on the sides of the side bars 26 to insure accuracy 
of adjustment. 

It is thought the operation of the device will 
be readily understood from the foregoing de 
scription taken in connection with the accom 
panying drawings. The disk i 6 of the template 
may have any desired characters upon its upper 
face and it will be understood that a plurality 
of these disks may be provided, each carrying a 
different set of characters so that any desired 
type of letter may be readily traced in a line 
upon a sheet of drawing paper or other draw 
ing surface and the disks will be used inter 
changeably so that the desired type of character 
may be readily Selected. The base Will be SULf 
ficiently heavy to be not easily Shifted out Of 
position and the edge of the base Will form a guide 
to insure the proper allinement of the letters or 
characters which are reproduced. The parts 
having been properly adjusted, the tracing point 
is brought into engagement with the first char 
acter which is to be reproduced and is then 
moved over the outline of Said character, the 
selected pen describing a similar outline on the 
paper upon which it rests. The first character 
having been reproduced, the tracing point is lift 
ed therefrom and the template or pattern disk is 
rotated to bring the next desired character into 
position to be engaged by the tracer Whereupon 
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the operation is repeated until the entire line of 
letters has been reproduced. After each letter : 
is marked upon the drawing surface, the car 
riage is shifted so that the pantograph and the 
disk will be moved into proper position to have 
the second reproduction properly Spaced from the - 
first reproduction, this action being repeated 
after each character has been reproduced. When 
the entire line has been finished, the carriage 
may be quickly brought back to the starting point 
by exerting a Slight upWard preSSUure upOn the 
Shaft 8 so that the rollers i 0 Will be raised Out 
of contact with the base and the carriage with all 
the parts mounted thereon then quickly shifted 
to the left. The template or pattern disk may 
have two rows of characters thereon, as indicated 
in Figure 1, so that capitals and small letters of 
any One alphabet may be found upon any one 
disk and it is to be understood that, while the 
device is intended primarily for use in lettering, 
other characters may be formed upon the tem 
plate. The device is very compact and provides 
for a Very appreciable range in the size of the 
reproduced characters. The ball and socket 
mounting of the pantograph upon the carriage 
permits the pantograph to be very easily adjust 
ed to bring the tracing point into engagement 
with the pattern and facilitates the movement of 
the pantograph in all directions. The entire pen 
aSSembly may be adjusted vertically by shifting 
the lug 47 pivotally about the bolt 48 and then 
tightening said bolt while the perpendicularity 
of the pen may be maintained by properly ad 
justing the ball 45 and securing it in the set 
position by the set screw 49. The reproduction 
is always through reduction and, consequently, 
there is obtained a greater apparent accuracy in 
the reproduction than seems to appar in the 
impression on the pattern disk and the operation 
is facilitated because the impressions on the pat 
tern disk are relatively very large and consequent 
ly may be very easily engaged by the tracer so 
that extreme care in tracing is unnecessary. The 
filler may be of such size as to contain a supply of 
ink which will last over a reasonable period and 
may be adjusted to feed ink in a continuous flow 
to the pen in use so that there will be no need 
for frequent refilling, cleaning and adjusting. 
The arrangement of parts is such that the work 
may be Seen clearly at all times and there will 
be, no necessity for a T-square or other long 
guiding edge inaSmuch as the base serves as a 
gulide for a line of letters. 
Having thus described the invention, we claim: 

i 1. A pantographic reproducing machine com 
prising a base having parallel longitudinal 
gr??VeS in its upper side, a carriage mounted 
upon the base and having interlocking sliding 
engagement with the sides thereof, a template 
mounted upon the carriage, a pantograph secured 
upon the carriage at one side of the template 
and adapted to extend over the margin of the 
template, a shaft journaled in the carriage, rollers 
Secured upon Said shaft and engaging in the 
grooves in the base, and means at one end of 
the Shaft for rotating the same to effect travel 
Of the carriage over the base. 

2. A pantographic reproducing machine com 
prising. a carriage provided in its upper side with 
Spaced recesses, a rotary template mounted upon 
the carriage and having recesses in its underside, 
balls Seated in the recesses in the carriage and 
adapted to engage the recesses in the template 
to hold the template in a set position, springs in 
the Seats in the carriage supporting the balls and 
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holding them constantly to the template, and a 
pantograph, secured upon the carriage at one side 
of the template and arranged to extend over the 
margin of the template. 

3. A pantographic reproducing machine com 
prising a carriage, a template mounted upon the 
carriage and having in its upper surface a Series 
of characters for reproduction, and a pantograph 
secured upon the carriage at one side of the 
template and including a tracer adapted to be 
moved over a selected character upon the tem 
plate, the several characters on the template be 
ing formed by grooves in the surface of the tem 
plate and each having an extension of the groove 
a? one end which is graduated in depth whereby 
the tracer may be guided into the groove forming 
the character. 

4. A pantographic reproducing machine com 
prising a carriage, a template mounted upon the 
carriage, a pedestal secured upon the carriage 
at one side of the template and having a socket 
in its upper end, a pantograph having a depend 
ing stud at one corner terminating in a ball seat 
ing in said socket, a tracer carried by the panto 
graph at a diagonally opposite point from the 
stud, and a marker adjustably mounted upon the 
pantograph between the sides of the same. 

5. A pantographic reproducing machine com 
prising a carriage, a template mounted thereon, 
a pantograph secured upon the carriage at one 
side of the template, sleeves slidably engaged 
upon the side bars of the pantograph, a cross bar 
having its ends pivotally mounted upon said 
sleeves, a threaded rod rotatably mounted upon 
said cross bar, a pen-carrying bracket having 
threaded engagement with said rod whereby º it 
may be shifted transversely of the pantograph, 
and a pen carried by said bracket. 

6. A pantographic reproducing machine com 
prising a carriage, a template mounted upon the 
carriage, a pantograph secured upon the carriage 
at one side of the template, a threaded rod rotat 
ably mounted upon the pantograph transversely 
of the same and adjustable longitudinally there 
of, a bracket engaged with the threaded rod and 
extending to the opposite sides of the same, and 
a marker adapted to be mounted upon either end 
of Said bracket and carried thereby. 

7. A pantographic reproducing machine com 
prising a carriage, a template mounted upon the 
carriage, a pantograph secured upon the carriage 
at one Side of the template, a pen-carrier mount 
ed upon the pantograph, a rotatable pen-holder 
suspended on the pen carrier, and a plurality of 
pens mounted upon the pen holder. 

8. A pantographic reproducing machine , com 
prising a carriage, a template mounted upOn the 
carriage, a pantograph secured upon the carriage 

º at one side of the template, a pen-carrying brack 
et mounted on the pantograph, a pen holder at 
tached to the pen-carrying bracket, a plurality of 
pens mounted upon the pen holder and selectively 
movable to the Working position, and means for 
holding a Selected pen against movement at the 
working position. - - 

9. A pantographic reproducing machine com 
prising a carriage, a template mounted upon the 
carriage, a pantograph secured upon the carriage 
at One Side of the template, a pen-carrier mount 
ed upon the pantograph, a pen holder suspended 
on the pen-carrier, a plurality of pens mounted 
Upon the pen holder and selectively movable to 
the working position, means for maintaining the 

Selected pen against movement at the working 
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position, and means mounted on the pen holder 
to fill and clean the pen. 

10. In a pantographic reproducing machine, 
the combination of a pen-carrier, a yoke pivot 
ally attached to the pen-carrier, a Spindle SUS 
pended in said yoke for universal movement, a 
turret rotatably mounted On the lower end of the 
spindle, a plurality of hollow pens removably 
mOUnted in Said turret, yieldable means on the 
turret for holding the pens relatively raisedi, 
means On the Spindle to normally prevent detach 
ment of the pens, and means at one Side of the 
turret to engage the Same and a selected pen to 
hold the pen in its lowered working position and 
prevent rotation of the turret. 

11. In a pantographic reproducing machine, a 
pen-carrier, a spindle Suspended on the pen-car 
rier, a tUrret disk rotatably mounted On the low 
er end of the Spindle and having a plurality of 
vertical openings therethrough, hollow pens fitted 
in Said openings and each provided with an an 
nullar groove in its outer surface, the turret be 
ing provided With radial Openings leading into 
the vertical pen-receiving openings, yieldable 
means for holding the pens normally raised, a, 
bracket On the Spindle normally preventing re 
moval of the pens and having a cut away portion 
arranged to permit removal of a single pen, an 
arm depending from Said bracket, and a detent, 
mounted in the lower end of said arm and ar 
ranged to engage a radial opening in the turret 
and an annular groove in a lowered pen where 
by to prevent movement of the turret and to 
hold the pen in lowered Working position. 

12. A pantographic reproducing machine com 
prising a base having parallel longitudinal 
grooves in its upper Side, a carriage mounted upon 
the base, a template mounted upon the carriage, 
a pantograph, Secured upon the carriage at is one 

5 
side of the template and adapted to extend over 
the margin of the template, a shaft journaled 
in the carriage and having limited vertical move 
ment, rollers secured Upon the Shaft and engag 
ing in the grooves in the base, means for ro 
tating the shaft to effect travel of the carriage, 
and means for lifting the shaft and yieldably 
holding it lowered. 

13. A pantographic reproducing machine com 
prising a . carriage, a template mounted on the 
carriage, a pedestal Secured upOn the carriage at 
one Side of the template, a pantograph having a 
depending Studi at One Corner, a universal joint 
connecting the stud of the pantograph with the 
upper end of the pedestal, a tracer on the panto 
graph at a diagonally Opposite point from the 
stud, and a marker carried by the pantograph 
between the Studi and tracer. 

14. In a pantographic reproducing machine, 
the combination of a pen-carrier, a yoke pivoted 
to the pen-carrier, a Spindle Suspended in the 
yoke, means in the yoke to hold the spindle in a 
Set position, a pen-holder rotatably mounted on 
the spindle, a plurality of pens in the pen-holder, 
and means to hold a selected pen in working po- £ 
Sition. 

15. In a pantographic reproducing machine, 
the combination of a pen-carrier, a spindle Sus 
pended on the pen-carrier, a pen-holder rotat 
ably mounted upon the spindle, a plurality of ver 
tically removable pens mounted in the pen-hold 
er, means for locking a Selected pen in Working 
position, and a bracket Secured on the spindle 
above the pen-holder and overhanging the same 
and having a cut-away portion permitting re 
mOWall Of One pen. 
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