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which is rotatably mounted in antifriction 
bearings on a plate 11 bolted to the carriage 
2. Rotated by the motor 8 is a Worm 12 
meshing with gear 13 which is secured by 
screws to the casing 14. Within the casing 
14 is a differential comprising bevel pinions 
15 and 16 carried by the casing meshing with 
opposed bevelgears 17 and 18which are fast 
to shaft 17° and 18’ respectively carrying 
bevel pinions 17’ and 18”. Shafts 17 and 
18’are journaled in brackets 19 andarms 20. 
secured to the bracket 9 which bracket sup 
port the outer ends of the shafts. Meshing 
with the pinions 17’ and 18’are pinions 21 
and 22 respectively fast to vertical shafts 
21 and 227, the upper ends of which are 
journaled in the bracket arms 20 and the 
lower ends are journaled in the platform 

Fast to the Shafts 21 and 22' are 
gears 23 and 24 respectively meshung 
with gears 25 and 26 respectively Secured to 
the template follower shafts 25° and 26’. 
Supporting the shafts 25° and 26’is a slide 
27which is axially movable in an extension 
28 integral with the platform 10, the lower 
ends of the shafts being mounted in anti 
friction bearings in a head 29 fitting 
within the slide 27. 
movement between the slide 27 and ex 
tension 28 is prevented by a screw 28º in 
the extension 28 which extends into an elon 
gate slot 27º in the slides 27. 
Fast to the ends of the template follower 

shaft 25° and 26’are template follower mem 
bers 30 and 31 respectively, frusto-conical 
informand having axial ridges or otherwise 
provided with frictional surfaces for en 
gagement with vertical edges of the strip 
32 constituting the template or pattern. 
The template 32 of relatively soft metal, 
cardboard, fiber, wood or other easily 
worked material rests upon the table 33, or 
if desired may be clamped in position al 
though this is not required owing to the 
smoothness of operation of the mechanism. 
The template follower members 30 and 31 
are held in contact with the template by a 
weight 34 bearing against the head 29 and 
adapted to slide on the extension 28 to per 
mit the members to be moved axially away 
from the template. 
In operating the machine, the template 

follower members 30 and 31 are moved into 
engagement with the opposite edges of the 
template strip 32, the weight 34 holding the 

» 0 Motor 8, acting 
through the series of gears described causes 
rotation of the follower members 30 and 31 
in the same direction. The template fol 
lowers are thus automatically moved by roll 
ing along the edges of the template, thereby 
propelling the carriage 2 and torch 1 syn 
chronously in accordance with the contour of 
the template, the followers being adapted to 
turn together owing to the rotatable con 

: or diminish with respect to the other. 

Relative , rotative 
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nection between the platform 10 and plate 
11. 
curves in the template, such as indicated in 
Fig. 3 the gears comprising the differential 
function to maintain the average speed of 
the followers substantially contstant, be 
cause the average speed of the two follower 
members is kept constant although the speed 
of one or the other is permitted to :re: 

Il 

this manner the torch is moved continuous 
ly at th2 same speed irrespective of the num 
ber and magnitude of the irregularities on 
the surface of the template. The material 
35 being worked upon is accordingly cut 
along the path 36 indicated by the full line, 
the dotted line in continuation of line 36 
representing the path to be cut by the torch 
upon further movement of the followers 
along the template. Thus the block of 
metal or other material 35 is cut accurately 
to conform to the pattern of the template 17 
without adjustment or manipulation by the 
operator other than positioning the follower 
members and energizing the motor. 
In order to stop the propulsion of the 

template followers 30 and 31 and the torch 
1, it is only necessary to displace the shafts 
25° and 26/slightly from the edge of the tem 
plate by raising the slide 27 thus instantly 
stopping further travel of carriage 2 and 
the torch by directly applied manual con 
trol. To start again it is merely necessary 
to reestablish contact between the follower 
members and template. 
In the embodiment of the invention illus 

trated in Figs. 5 and 6, motor 8ºis supported 
directly on the platform 10° and is provided 
with the rotor worm 12º meshing with the 
gear 13° carried by a shaft 37 rotatable in a 

In moving in and out of angles and 
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bearing 38. Extending into and rotatable : 
with the shaft 37is a shaft 39 which is splined 
thereto for longitudinal adjustment. The ; 
end of the shaft 39 extends into a housing 41 
and has a annular groove 42 receiving the 
end of a screw 43 to permit relative rotative 
movement between the shaft and housing. 
Fixed to the end of the shaft 39 is a pinion 
44 meshing with gear 45 fast to shaft 46 
which is provided with a worm 47. The 
worm 47 meshes with a gear 48 fixed to the 
differential housing 49 constructed to drive 
wheels, 50 and 51 having rubber tires jour 
naled in the housing 41. 
also universally mounted after the manner 
aboye described for synchronously moving 
the blow-torch. . . 

In operation of this machine, a blue print 
or working drawing is placed On a support 
and a pointer 52 fast to the housing 41, is 
guided manually over the lines on the print, 
the blow-torch being accordingly movedas 
above described. It is merely necessary for 
the operator to grasp the casing 41 or other 
suitable part to guide the pointer, the wheels 

This machine is 
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50 and 51 being driven through the connec 
tions described. As in the above described 
form, the differential in the housing 49 
serves to insure an even and uninterrupted 
movement of the blow-torch regardless of 

- the turns or angles described by the pointer. 
Under some conditions it is desirable to 

support the template directly on the mate 
rialto be worked upon, thus to eliminate the 
tracks for the carriage, and, as in the first 
form described the driventemplatefollowers 
propel the carriage allong, the carriage func 
tioning to maintain the followers in planes 
at substantially right angles to the horizon 
tal plane of the template. For this purpose, 
the driving mechanismis similarly mounted 
on a platform 10"having an integral tubu 
lar extension 28’ within which fits sleeve 27 
supporting the driven follower shafts 25° 
and 26º to which are fixed template follow 
ers 31’and 32’ arranged for rolling contact 
with the opposite edges of the template 32", 
the above mechanism being substantially the 
same as above described. Also mounted on 
the platform 10" is a bracket 53 supporting 
a horizontal rod 54 to which is attached a 
vertical rod 55 for supporting in a vertical 
position the blow-torch 1* clamped thereto. 
Formed in the extension 28’are annular 

grooves 56 around which fit brackets 57 
forming an integral part of the section A of 
the machine carriage, the brackets being 
held in place by semi-cylindrical straps 58 
bolted thereto. Extending rearwardly of the 
carriage section A. and pivoted thereto to 
swing in substantially a horizontal plane 
is the carriage section B to which are jour 
naled a pair of wheels 59, which may be pro 
vided with rubber tires to prevent slipping. 
It will be observed that the motoris mounted 
rearwardly on the platform 10" so that the 
center of gravity is in rear of the vertical 
axis of the machine. In this manner the 
machine tends to tilt to the rear in order 
that the wheels 57 may aid in supporting 
the weight and liability of the machine tilt 
ing forwardly is prevented. 

It will be apparent that in this form the 
template 32’is placed directly upon the ma 
terial 35° being worked upon and the fol 
lovers 31° and 32 propel the carriage in 
accordance with the contour of the template, 
the blow-torch being synchronously moved 
along the material. This machine other 
wise operates in the same manner as that 
shown in Figs. 1 to 4. * , , 

It will be evident that an outstanding 
characteristic of the invention consists in the 
provision of a differential for insuring the 
even and regular movement of the drivers so 

... that at altimes the average speed of the 
drivers is constant. This is advantageous 
because there is no liability of the blow 

65 
torch stopping at intervals which would tend 
seriously to impair efficient results. Another 

8 

particularly advantageous feature of the in 
vention consists in mounting both the motor 
and transmission in such a manner that the 
template followers can move freely, and 
readily follow any change of direction with 
out side thrust which would be the case if 
the mechanism was mounted on an immov 
able base or rigidlymounted with respect to, 
the carriage. If, for instance, the motor 
was not mounted on a plate movable with 
respect to the carriage the thrust or turning 
movement of the motor would be directly 
transmitted to the carriage itself with the 
result that the template followers and there 
fore the cutter or torch would have a tend 
ency to turn about a vertical axis instead 
offollowing the template without such skew 
ing tendency. 
From the above it will be observed tnat in 

each of the forms described there is a fol 
lower which is supported in substantially a 
vertial position and guided along a prede 
termined path, viz the slide 27 in the first 
form, the pointer 52 in the second form, and 
the sleeve 27’in the third form. Further 
more the follower in each formis propelled 
along a predetermined path by a pair of 
drivers differentially connected together and 
which are located upon opposte sides of 
the vertical axis of the follower, viz in the 
first and third forms the template follower 
30 and 31, and 31’ and 32’ respectively, and 
in the second form the drive wheels 50 and 
51. 
We claim : M • W 

1. In a machine of the class described, a 
cutting tool, means for supporting said tool 
for universal movement in a plane, follower 
members supported from said means, means 
for positively rotating said follower mem 
bers thereby to propel said support, and 
means formaintaining the average speed of 
said members constant. 

2. In a machine of the class described, a 
cutting tool, means for supporting said tool 
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for universal movement in a plane, follower : 
members supported from said means, means 
for rotating said follower members thereby 
to propel said support, and a differential as 
sociated with said last means for maintain 
ing the speed of said tool uniform. 

3. In a machine of the class described, a 
thermal cutting tool, means for supporting 
said tool for universal movement in a plane, 
a pair of follower members supported from 
said means, means for rotating said follower 
members thereby to propel said support, and 
a differential associated with said last means 
for maintaining the average speed of said 
members substantially constant. 

4. In a machine of the class described, a 
thermalcutting tool, means for supporting 
said tool for universal movement in a plane, 
template follower elements supported from 
said means, means for positively rotating 
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said elements on an axis normal to Said 
plane, and means for maintaining the aver 
age speed of said elements constant. 

5. Im a machine of the class described, 
template follower elements, means for Sup 
porting said elements for rotation on a ver 
tical axis, means for holding the ends Of Said 
elements in engagement with a template, and 
means for positively rotating said elements 
at a substantially constant average speed, 
thereby to propel said elements and support 
in accordance with the contour of the tem 
plate. 

6. In a machine of the class described, 
template follower elements, means for sup 
porting said elements for rotation on a ver 
tical axis, said elements being arranged to 
engage opposite edges of a template, and 
means forpositively rotating Said elements 
at substantially a constant average speed, 
thereby to propel said elements and support 
in accordance with the contour of the tem 
plate at a uniform rate of speed. 

7. In a machine of the class described, a 
template in the form of a continuous strip, 
template followers engaging opposite sides 
of said strip, means for supporting Said elle 
ments for rotation on a vertical axis, and 
means for positively rotating said elements 
at a substantially constant average speed 
thereby to propel said elements in accordance 
with the contour of the template. 

8. In a machine of the class described, a 
template having an upstanding edge, tem 
plate followersin rolling contact with the 
opposite sides of said edge, means for sup 
porting said followers for universal move 
ment in a plane, and meansfor positively ro 
tating said followers. 

9. In a machine of the class described, a 
template having an upstanding edge, tem 
plate followers in rolling contact with the 
opposite sides of said edge, means for Sup 

, porting said followers for universal move 
45 
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ment in a plane, and means for positively 
rotating said followers, including mecha 
nism for maintaining the average speed 
thereof substantially constant. 

10. In a machine of the class described, a 
thermal cutting tool, means for Supporting 
said tool for universal movement in a plane, 
a template having an edge to be followed, 
template followers in rolling contact with 
the opposite sides of said edge respectively, 
and means for conjointly rotating said fol 
lowers thereby to propel the support and 
elements in accordance with the contour of 
the template. l. 

11. In a machine of the class described, 
, a thermal cutting tool, means for supporting 
said tool for universal movement in a plane, 
a template having an edge to be followed, 
template followers in rolling contact with 
the opposite sides of said edge respectively, 
and means for conjointly rotating said fol 
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lowers thereby to propel the support and 
elements in accordance with the contour of 
the template, said means including mecha 
nism for maintaining the average speed of 
said elements substantially constant. 

12. In a machine of the class described, a 
thermal cutting tool, means for supporting 
said tool for universal movement in a plane, 
a template having an edge to be followed, 
template followers in rolling contact with 
opposite Sides of said edge, means for 
mounting said followers on said supporting 
means for rotation as a unit relative to 
said supporting means, and means for con 
jointly rotating Said followers, said means 
including a differential associated with said 
last means. 

13. In a machine of the class described, a 
template having an edge to be followed, 
template followers in rolling contact with 
opposite sides of said edge, a support for 
said followers, a carriage, means for rotat 
ably mounting Said support on the carriage, 
means for rotating said followers, and a 
differential associated with said last means 
for maintaining the average speed of Said 
followers substantially constant. 

14. A metal cutting machine comprising 
a carriage, an instrument mounted on the : 
carriage, a motor associated with the car 
riage, two drive rollers connected with the 
motor for propelling the carriage, and a 
differential interposed between the drive 
rollers and the motor. 

15. A metal cutting machine comprising a 
carriage, an instrument mounted on the car 
riage for universal movement in a plane, a 
motor associated with the carriage, two 
drive rollers connected with the motor for 
propëlling the carriage, and a differential 
interposed between the drive rollers and the 
motor. 

16. A metal cutting machine comprising 
a carriage, an instrument mounted on the 
carriage for universal movement in a plane, 
a motor associated with the carriage, two 
drive l'ollers supported for rotation on a 
vertical axis and connected with the motor 
for propelling the carriage, and a differen 
tial interposed between the drive rollers and 
the motor. » » 

17. A metal cutting machine comprising a 
carriage, an instrument mounted on the car 
riage for universal movement in a plane, a 
motor associated with the carriage, two 
drive rollers supported for rotation on a 
vertical axis and connected with the motor 
for propelling the carriage, the rollers being 
arranged for rolling contact with opposite 
edges of a template, and a differential inter 
posed between the drive rollers and the 
motor. » 

18. A metal cutting machine comprising a 
follower to be propelled along a predeter 
mined path, a support for Said follower, a 
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pair of drivers to propel said follower, a 
motor for rotating said drivers, and a 
differential interposed between said drivers 
and motor. X 

19. A metal cutting machine comprising 
a vertically disposed follower to be propelled 
along a predetermined path, a support for 
said follower, a pair of drivers to propel. 
said follower, a motor for rotating Said 
drivers, and a differential interposed be 
tween said drivers and motor. X 

20. A metal cutting machine : 8, vertically disposed follower to be propelled 
along a predetermined path, a support for 
said follower, a pair of drivers on opposite 
sides of the vertical axis of the follower to 
propel said follower, a motor for rotating 
said drivers, and a differential interposed 
between said drivers and motor. 

21. A metal cutting machine comprising 
a follower supported for universal move 
ment in a plane, a pair of drivers on opposite 
sides of the follower to propel said fol 
lower along a predetermined path, amotor 
for rotating said drivers, and a differen 
tial interposed between said drivers and 
motor. W 

22. In a machine of the class described 
a cutting tool, means for supporting Said 
tool for universal movement in a plane, fol 
lower membens supported from said means, 
means for positively rotating said follower 
members to propel. Said support evenly, 
and means formaintaining the average 
speed of said members constant, said rotat 
ing means being arranged to propel said 
support without tendency to deflect said fol 
lower members from their course. R 

23. A. metal cutting machine comprising 
a carriage, an instrument mounted on the 
carriage for universal movement in a plane, 
a support rotatably mounted with respect 
to said carriage, a motor carried by said sup 
port, two drive rollers supported for rota 
tion on vertical axes and connected with 
the motor for propelling the carriage, and 
a differential interposed between the drive 
rollers and the motor. 

24. A metal cutting machine comprising 
a carriage, an instrument mounted on the 

carriage for universal movement in a plane, 
a support rotatably mounted with respect 
to said carriage, a motor carried by Said 

: support, twodrive rollers supported for 
rotation on vertical axes and connected with 
the motor for propelling the carriage, Said 
motor being mounted on said carriage for 
rotation about a vurtical axis between said 
axes whereby to avoid tendency for the motor 
to deflect the rollers from their course, and a 
differential interposed between the drive 
rollers and the motor. . 

25. In a machine of the class described, 
a carriage mounted for universal movement 
in a plane, a cutting tool mounted on said 
carriage and movable therewith, follower 
elements mounted on said carriage, means 
for positively rotating said follower elle 
ments, said means being mounted on a sup 
port rotatable with respect to said carriage 
whereby the turning moment of said rotat 
ing means causes no relative movement be 
tween the follower elements and the support. 

26. In a machine of the class described, 
a carriage mounted for universal movement 
in a plane, a cutting tool mounted on said 

, carriage and movable therewith, template 
follower elements mounted on said carriage, 
driving means for positively rotating said 
follower elements mounted on said carriage, 
anti-frictional bearings between said driv 
ing means and carriage whereby the thrust 
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from the driving means will not tend to 
prevent the carriage and cutting tool from 
accurately following the course prescribed 
by the follower elements. X 

27. A metal cutting machine comprising 
la carriage, an instrument mounted on the 
carriage for universal movement in a plane, 
8 : mounted on said carriage and ro 
tatable in anti-frictional bearings with re 
spect thereto, a motor, carried by said sup 
port, and template followers driven by said 
motor to propel the carriage and impart a 
corresponding movement to the instrument 
mounted thereon. 

Signed by us at Boston Mass. this fourth 
day of September 1924. 

> ADOLE" KREBS. • 

REXFORD B. GUIPTILL. 
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