
No. 679,569. Patented July 30, 190l. 
W. M. McCARTNEY. 

WARIABLE FRCON GEARNG. 
(Application filed Nov. 10. 1900.) 

(No Mode.) 2. Sheets-Sheet , 

Z0/£42 esses. 
(440/6r-es-, 4%r 

The Norris PETIrs co, Proto-uTHo, was INOTON. p. c. 

  

  

  



No. 679,569. Patented July 30, 1901. 
W. M. McCARTNEY. 

WARABLE FRCTION GEARNG. 
(Application filed Nov. 10, 1900.) 

777G-3 
ITTTTTTTTTTTTTI www. 

(No Model. 2. Sheets-Sheet 2. 
E62. 

ce, ... A 

Al 

o ITITILITILT 1 TTTTTTTH 
of digs I 

Z/ZG 4. Sati S. Se’ Hge 

4. 
this worris PETERs co, Photo-citrio, washington. D. C. 

  

  

  



O 

UNITED STATES PATENT OFFICE. 
WILLIAM M. MCCARTNEY, OF CHICAGO, ILLINOIS. 

VARIABLE FRCT ON - GEARNG. 

SPECIFICATION forming part of Letters Paterit No. 679,569, dated July 30, 1901. 
Application filed November 10, 1900, Serial No. 36,061 (No model.) 

To all, whon, it naily concern: 
Be it known that I, WILLIAMM. MCCART 

NEY, a citizen of the United States of America, 
residing at Chicago, in the county of Cook 
and State of Illinois, have invented certain 
new and useful Improvements in Variable 
Friction-Gearing, of which the following is a 
specification. 
My invention relates to certain improve 

ments in variable friction-gearing, the pur 
pose of which is to provide a gear which by a 
proper change in the axis of oscillation of one 
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of the parts may be made to produce a varia 
tion in the speed of the driven portion pro 
portional either to the sine or cosine of the 
angle through which the said axis is moved. 
Primarily the gear has been designed for use 
in a certain profile-machine which I have in 
vented and which is made the subject of a 
separate application of even date here with; 
but the gear is capable of use in any other 
apparatus in which a variation of the charac 
ter above set forth is desirable. For the pur 
pose of clearly setting forth the invention in 
connection with a useful application thereof 
it will be illustrated and described in its appro 
priate arrangement with said profile-machine. 
The machine, however, outside of the variable 
gearing herein claimed is not claimed in this 
application, having been, as before stated, 
made the Subject of a separate application. 

In the drawings, Figure 1 is a longitudinal 
vertical section of a complete machine inline 1 
1 of Fig. 3. Fig. 2 is a rear elevation of said 
machine; Fig. 3, a plan of the same, and Fig. 
4 an enlarged longitudinal vertical section in 
the same plane as Fig. 1 and broken away at 
certain points. 

Referring to the drawings, A is a frame 
work, preferably of open construction and 
providing journals a, a for axles act, pref 
erably in the same line and bearing opposite 
supporting-wheels at a. In the end of the 
frame is pivoted a fork a, in which is jour 
naled a wheel Cl", completing the supporting 
wheels of the frame. In the frame is jour 
naled a horizontal shaft B, Fig. 3, by means 
of the bearings Cla', said shaft bearing a bevel 
gear b in mesh with a bevel-pinion c, fast to a 
spur-gear c', suitably journaled in the frame 
and in mesh with a spur-gear c on the axle 
a. On the end of the shaft B beyond the 

bevel-gear is a sphere B", upon the surface 
of which run two friction-rollers DE, Fig. 4. 
The friction-roller D is fast on a shaft d, jour 
naled in bearings ff' on a swinging frame F, 
pivoted upon the axle a. (See also Fig. 2.) 
Said swinging frame also supports journals 
f'f, in which is a shaft e, carrying the fric 
tion-wheel E. A weight G, adjustable longi 
tudinally of the apparatus by means of a 
screw g and hand-wheel g', furnishes means 
for balancing the swinging frame upon the 
axle and maintaining it in a vertical position. 
The shafts B d e are in the same plane, and 
the shafts de are at right angles to each other. 
The friction-wheels DE are arranged just a 
quarter of the circumference of the sphere 
apart. When the supporting - wheels rest 
upon a horizontal surface, at which time the 
rests upon the pole of the sphere and the 
wheel E upon the equator. On the shaft e 
is a worm e', Fig. 4, in mesh with a gear H, 
on a shaft h, journaled in the frame F and 
carrying a drum h", upon which paper may be 
stretched or other suitable surface provided 
to receive the automatic record of the device. 
Upon the upper end of the shaft dis a pinion 
d', in mesh with a rack K, guided longitudi 
nally in a sleeve k, supported by the SWing 
ing frame, said rack extending alongside of 
the surface of the cylinder and bearing a re 
cording-pencil k' in contact with said sur 
face. By means of this gearing the friction 
wheel E rotates the drum, and the friction 
wheel D moves the pencil longitudinally 
thereof. 

If the axis of rotation of the sphere be so 
adjusted as to bring one of the friction-wheels 
upon the equator of the same, the maximum 
speed will be imparted to said friction-wheel, 
and if the axis of rotation be swung from this 
position in either direction in the plane of 
the axis of the friction-wheel the speed of 
the friction-wheel will decrease until it be 
comes nothing at the pole, and the variation 
will be in proportion to the cosine of the 
angle which the axis of the sphere makes 
with that of its original position. Starting 
with the friction-wheel on the pole a similar 
change in the axis of rotation of the sphere 
will cause a variation in the speed propor 
tional to the sine of the angle of change. The 

shaft B is horizontal, the friction-wheel D. 
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rotating sphere can be used with either one 
or both of the friction - wheels shown, and 
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other variation is also possible in the particu 
lar form of the invention. For that reason 
I do not limit myself to the specific details. 
I claim as new and desire to secure by Let 

ters Patent 

of two rotatable friction-wheels having their 
aXes in the plane of the axis of rotation of 
the sphere, and their surfaces in contact with 
Said sphere at points separated one-quarter 
of the circumference thereof, and means of 
Support for said sphere permitting angular 
movement of the axis of rotation of the sphere 
about the center of the sphere, and in the 
plane of the axes of the wheels; substantially 
as described. 

2. The combination with a rotatable sphere, 
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of two rotatable friction-wheels having their 
axes in the plane of the axis of rotation of 
the sphere, and their surfaces in contact with 
said sphere at points separated a given por 
tion of the circumference thereof, and means 
of support for said sphere permitting angul 
lar movement of the axis of rotation of the 

1. The combination with a rotatable sphere, sphere about the center of the sphere and in 
the plane of the axes of the wheels; substan 
tially as described. 

In witness whereof I have here unto set my 
hand, at Chicago, in the county of Cook and 
State of Illinois, this 6th day of November, 
A. D. 1900. 

WILLIAM M. MCCARTNEY. 
Witnesses: 

CHAS. O. SHERVEY, 
S. BLISS. 
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