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To all, whom, it inctly concern: 
Beit known that we, JAMES C.POTTER, JoHN 

JOHNSTON, and ERNEST B. SELLEW, of Paw 
tucket, in the county of Providence, and in the 

5 State of Rhode Island, have invented certain 
new and useful Improvementsin Gearing; and 
we do hereby declare that the following is a 
full, clear, and exact description thereof, ref 
erence being had to the accompanying draw 

Io ings, in which- - 
Figure 1 is a longitudinal section of a ma 

chine embodying our invention. Fig. 2 is a 
view in rear elevation of a portion of thema 
chine. Fig. 3 is a section on the line 33 of 

1 5 Fig. 1. Fig. 4 is a detail view in section of 
the differential gear, and Fig. 5 is a detail 
view of the speed-changing wheel. . 
The object of our invention is to improve 

the construction of machines for turning or 
20 performing other operations on metal, So as 

to increase the efficiency of such machines, the 
facility of operating the same, and to better 
the construction by rendering them more du 
rable and less likely to get out of order and 

25 by improving their accuracy in the perform 
ance of the operations; and to these ends Our 
invention consists in the machine having the 
features of construction substantially as 
hereinafter specified and claimed. 

3o The machine selected for illustration in 
which we have embodied. Our invention is an 
automatic turret-lathe; but it is to be under 
stood that we do not limit ourselves to a tur 
ret-lathe nor to an automatic machine in re 

35 spect to those features of our invention that 
are applicable to machines other than those 
of this description. In said machine the spin 
dle A, having a chuck B, whose construction 
need not be described, is mounted in bearings 

40 on the head-stock C, rising from a base or 
frame D. Mounted on the spindle are two 
gears E and IF, respectively, of different di 
ameter. Meshing with the gear E is a pinion 
G, and meshing with the gear F is a pinion 

45 H, both pinions being on a shaft I, mounted 
on the head-stock at any convenient point. 

| For rotating each pinion a cone-pulley K, pref 
erably having three steps, is mounted on the 
shaft I, each pinion being thus revolved by its 
own pulley, and independent of the other, and 5o 
both, and of course the gears with which they 
mesh, being in motion at the same time, the 
speed of the Smaller gear obviously being 
greater than that of the larger one. The larger 
gear is adapted to be automatically connected 55 
to and disconnected from the Spindle when the 
smaller gear is respectively unclutched from 
and clutched to the Spindle, the means we pre 
fer to use for effecting the automatic engage 
ment and disengagement of the larger gear 6o 
comprising a collar L on the spindle A and 
rolls M, placed each in a cavity or recessfin 
the gear F. Each recess or cavity foontracts 
or narrows in one direction, and when the roll 
is in the narrow end thereof the gear and col- 65 
lar will be locked together and the collar there 
by rotated by the gear, while when the rollis in 
the widerpart of the cavity it will be free from 
the gear, and the collar will not partake of the 
rotation of the gear. The gear F is journaled 7 O 
on hubs on opposite sides of the collar II, so 
that it therefore has a good firm bearing and 
the collar and gripping-rolls, are housed by 
the gear, it having on both sides webs or 
side pieces, one of which is secured by Screws. 75 
Normally the collar Luis connected to the spin 
dle; but as it is desirable, for reasons herein 
after given, to enable it at will to be disen 
gaged from the Spindle a clutch is provided 
comprising a sleeve N. splined to the spin- 8o 
dile, the teeth of which engage clutch-teeth on 
the collar L. A hand-lever n, is used for slid 
ing the clutch-sleeve into and out of engage 
ment with the clutch-teeth on the collar L. 
The collar L being clutched to the spindle, as 85 
it is normally, it will be evident that with the 
gear E also clutched to the spindle the spin 
dle will be revolved by said gear E and the 
collar L. moved faster than the gear Frevolves, 
and the gripping-rolls M, moving to the 9o 
wider portions of the cavities or recesses in 
which they are placed will permit the inde 
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pendent faster motion of the collar L. On 
unclutching the gear E from the spindle the 
said gear E will of course be idly revolved 
by its pinion G, and the collar L, accord 
ingly not receiving motion from the gear E 
through the spindle A, will be clutched to 
the gear F by the rolls M, the rolls by the ac 
tion of said gear being moved to the narrow 
part of their recesses, and thus rotatably con 
necting the gear and collar. Motion will thus 
be transmitted to the spindle from the gear F 
through the collar L, and such motion will 
be at a lower rate of speed than that given 
by the gear E. 
Any suitable clutch may be employed with 

the gear-wheel E, the one shown being a fric 
tion-clutch having a toggle O, connected to 
and operated by a sleeve P, slidable on the 
spindle. The sleeve P is engaged by a yoke 
Q on a rock-shaft R, and to the latter are con 
nected a hand-lever S, so that the clutch may 
be operated by hand, and a lever T, connect 
ed by a link U to a lever V, that is automatic 
ally operated, so as to cause the automatic op 
eration of the clutch. The lever V has a roller 
in the path of blocks (), with inclined sides that 
are attached to the periphery of a wheel W on 
a shaft X, mounted in the lower part of the 
machine-frame D, which has at one end a cone 
pulley Y for belting to a cone-pulley Z on the 
spindle A, from which latter power is thus 
taken to drive said shaft. Successive blocks 
at engage the lever-roller and alternately move 
the lever in opposite directions, one block 
thus acting to cause unclutching of the gear 
E from the spindle and the other block the 
clutching of such gear with the spindle. The 
blocks at are adjustable to different positions 
on the periphery of the wheel to enable the 
point of time in the operation of the machine 
for automatically changing the speed of the 
spindle to be fixed as desired and the period 
during which the spindle is revolved at a 
given speed to be fixed. 

It will be observed by having for each train 
of spindle-driving gearing its own driving 
cone that the speed at which the spindle may 
be revolved through each train of gearing 
may be varied by shifting the belt from one 
step of the cone to another entirely inde 
pendent of the other train of spindle-driving 
gearing. Where a single or common driv 
ing-pulley is employed for two trains of spin 
dle-driving gearing, so that one train receives 
its motion through the other, there can be 
no independent variation of the speed of the 
trains of gearing. Inasmuch as the operation 
of one train of spindle-driving gears is made 
automatic according to the connection with 
or disconnection of the other train of gears 
from the spindle, but a single clutch mechan 
ism is required to effect the change from one 
train of gears to the other as the spindle 
driving means. 
In a machine such as the one illustrated, in 
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which the change from one spindle-driving 
mechanism to the other is autonnatically ac 
complished, the use of a single-clutch mechan 
ism is very advantageous, as coin pared with 
a machine employing a double-clutch mechan 
ism, which requires the shifting of the clutch 
sleeve out of engagement with the other gear, 
because double the amount of movement of 
the clutch-sleeve being necessary with the 
double-clutch construction the inclined faces 
of the blocks or cams for automatically mov 
ing the clutch-sleeve must be given such an 
gular extent as to materially diminisl the 
speed of the machine in view of the amount, 
of time required to effect the operation of the 
clutch. Considering the fact that the speel 
changing wheel is on a shaft, that receives 
motion from the spindle, our construction, 
whereby the two trains of gearing are inde 
pendently driven, is advantageous in that at 
the time of change from one spindle-driving 
train to the other said shaft is not deprived 
of power for driving it, as is the case with a 
construction employing double-clutch mech 
anism. 

For reciprocating the turret, or tool slide. A 
a drum B on the shaft X is used, having on 
its periphery cam-plates (), that cngage a roller 
on a bar C, mounted to slide in guides on the 
frame D and having on its upper side rack 
teeth that mesh with a pinion I) on a shaft, 
mounted on the turret-block and meshing with 
a rack on the under side of the turret-slice. 
The arrangement of the cam-plates l is a famil 
iar one and need not, therefore, be described. 
For revolving the drum there is attached to it, 
on one side a spur-gear E, with which meshes 
a pinion F on one end of a shaft (i', on whose 
other end is a gear-wheel II". Meshing with 
said wheel is a pinion I on the same shaft, 
with a gear K", in mesh with a pinion L', fast 
to a hollow sleeve or shaft 11, loose on the shaft 
X and driven by a differential gear herein 
after described. The advantage of driving 
the cam-drum B', as above described, over the 
practice which has heretofore prevailed of 
driving the drum from the shaft is that the 
drum is revolved easily and smoothly with 
out objectionable strains on the parts that are 
apt to damage them and cause such twisting 
of the drum as to derange the proper relative 
position of the cam-plates and the roller on 
the slide-actuating device and produce inac 
curate movements of the slide. () ur gearing 
for driving the drum being composed of sini 
ple spur-gears is not subject to wear to an 
extent as to impair the accuracy of the mechan 
ism or be otherwise objectional le. The drum 
l3 is keyed to the shaft X, and therefore the 
latter is given its motion from the drum. 
As is usual, provision is made for moving 

the tool-carryingslide at diferent speeds, a dif 
ferential gear, as is common, being employed 
for this purpose. For shifting the clutch and 
pawl of the differential gear automaticaily a 
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shaft M is journaled in bearings in the frame 
D, on one end of which is a star-wheel N', 
situated to have its teeth engaged by pins or 
studs O', attached to the wheel W. Each pin 
or stud moves the wheel and its shaft through 
the distance of one tooth. A friction device 
such as a fiber washer, is applied to the star 
wheel to prevent its going beyond the point at 
which a pin leaves it. On the other end of the 
shaft M' there are several inclined or cam sur 
faces in, adapted to coact with similar surfaces 
at one end of a sliding yoke P", mounted on an 
extension of the shaft M'. The cam-faces on 
the shaft Mengaging those on the yoke will 
by the rotation of the shaft slide the yoke in 
one direction. 
the opposite direction is produced by a coiled 
spring Q', interposed between it and an ad 
jacent portion of the frame D. The yoke P 
engages a sliding collar R on the shaft X, 
which collar by a transverse pin is connected 
to a rod S' in an axially-located longitudinal 
passage in the shaft X and connected with the 
clutch-sleeve E of the differential gear. In 
the lower end of one of the branches of the 
yoke, and preferably in a hardened plate at 
tached thereto, is a notch p, with two inclined 
sides adapted to act on the end of a radial arm 
t on a rock-shaft T, journaled in bearings in 
the frame D, to which is attached the pawl U' 
of the differential gear. The yoke, it will be 
observed, operates both the clutch and the 
pawl of the differential gear. 
is moved in either direction a sufficient dis 
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tance, one or the other inclines will engage 
the arm, and the shaft T being thereby rocked 
the pawl of the differential gear will be dis 
engaged from its ratchet. To enable the yoke 
to be moved by hand so that the change of 
speed of the tool-slide can be made at will, a 
lever V', attached to a rock-shaft W, engages 
a pin or stud p' on the yoke and is adapted to 
be operated by a hand-lever X on the rock 
shaft. In view of the fact that the yoke may 
be held by the hand-lever with its cam-sur 
faces engaging those of the shaft M and the 
star-wheel N' be engaged by the pins or studs 
O' the shaft M is movable longitudinally, so 
that it may revolve under these circumstances 
and breakage of the parts is prevented. For 
returning the shaft to its normal position, 
from which it may be moved by the action of . 
the cam-surfaces on each other, a coiled spring 
Y is provided. Our mechanism for auto 
matically operating the yoke is simple and 
works very easily and smoothly. 
The clutch-sleeve E of the differential gear 

has connected to it at diametrically opposite 
points two bolts e, that pass each through a 
hole in the cone-pulley Y, so that they may 
engage clutch-teeth on the side of the gear 
wheel of the differential gear, which is fixed 
or keyed to the sleeve a. The bolts e have 
good long bearings in the cone-pulley holes, 
and this enables us to make the connection 

The movement of the yolkein. 

When the yoke. 

between said bolts and the clutch-sleeve E 
loose, so that should there be any twisting of 
the parts tending to place the clutch-sleeve 
out of allinement the bolts will be unaffected 
thereby. This freedom of the clutch-bolts 

3 

7 O 
enables change of speed of the differential 
gear to be instantaneously accomplished, so 
that it is possible to advance the tool-slide to 
the worlk at a high speed until the tool is very 
close to the work before changing to a slower 
working speed. The construction of clutch 
shown, besides giving the long bearings for 
the clutch-bolts, permits long bearings to be 
used for the clutch-sleeve and for the cone 
pulley. When the cone-pulley and the fixed 
gear of the differential gear are clutched to 
gether, the sleeve ?e, carrying the pinion L", 
is directly driven from the cone-pulley, while 
when said pulley and gear are unclutched said 
sleeve and pinion are driven through the sun 
and-planet gearing. 
To enable the adjustment of the star-wheel 

engaging pins or studs O' to any point around 
the wheel W., the latter has a continuous cir 
cular slot als', through which the pins or studs 
pass, their position being fixed by clamps. On 
opposite sides of the wheel, comprising each 
a block O. grooved to engage a rib on the side 
of the wheel on both sides of the circular slot, 
and a nut O', engaging thread on the pin or 
stud. Although a ring or annulus free from 
the wheel results from the continuous slot, 
said ring or annulus is securely held in place 
by the pins or studs and the clamps, thereof, 
the studs with their clamps being thus availed 
of for holding the ring or annulus in place. 

95 
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Besides carrying the blocksu for operating 
the mechanism for changing the Speed of the 
spindle A and the pins or studs O' for operat 
ing the mechanism for changing the speed of 
the turret-slide the wheelW has also secured to 
it a lug or block n' to engage an arm t on the 
pawl-carrying shaft T to rock the latter to 
disengage the pawl from the ratchet-wheel of 

, the differential gear, and thus stop the revo 
lution of the shaft X and the travel of the 
tool-slide, such action occurring on the com 
pletion of the work of the tools. 
The cam-plates on the drum B which move 

the tool-slide to the work have such length as 
to move the slide through the greatest extent 
of travel it is desired it shall have. 
justing the parts so that the tool-slide will 
move at the fast speed until the tool engages 
the work, when the length of travel of the 
slide during the operation of the tool on the 
work is less than the entire length of travel 
of the slide, the slide-operating roll is moyed 
to the point on the cam where the slower 
working feed is to begin, and then one of the 
pins or studs O' on the speed-changing wheel 
Wis fixed in a position where it will engage a 
tooth of the star-wheel N', so as by the opera 
tion of Said star-wheel and the parts actuated 
thereby the differential gear will drive the 
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shaft X at the slow speed. The drum B' be 
ing revolved to carry the slide-operating roller 
to the end of the cam-plate, the next following 
pin or stud O' on the speed-changing wheel W. 
is secured in a position on the wheel W to en 
gage a tooth of the star-wheel N' to actuate 
the latter to effect a changing of the differen 
tial gear from the slow to the fast revolution 
of the shaft X. In adjusting the position of 
the slide-operating roller relative to the drum 
cam this is most conveniently done by revolv 
ing the drum by power to carry the roller as 
nearly as possible to the desired position and 
then to accurately place the roller in position 
the drum is moved by hand. 
drum by hand, a crank Z is attached to a shaft 
A, having a bevel-pinion B, that meshes with 
a like pinion Con a shaft D, that has a pinion 
E” in mesh with the gear K of the train of 
gears which connects the drum revolving-shaft 
G' with the shaft X. 

In working on some objects--such, for ex 
ample, as a pulley which requires facing of 
both ends of its hub-rechucking is necessary 
for facing the end of the hub within the chuck. 
To avoid the necessity for rechucking and au 
tomatically to face the end of the hub within 
the chuck, we provide our machine with a 
back-facing attachment. This comprises alon 
gitudinally-movable rod F, passing through 
the spindle A, that carries on its front end 
the facing-toolf', which by the movement of 
the rod at the proper time is brought to and 
removed from position for work. The oper 
ation of the back-facing tool is preferably so 
timed that said tool will do its work while 
similar work is being done on the outer end 
of the hub, as thus any tendency of the back 
facing tool to push the work out of the chuck 
will be opposed. For moving the rod F. 
longitudinally any desired mechanism may 
be employed - such, for example, as that 
shown, which comprises a lever G', pivoted 
to a bracket on the head-stock and connected 
at One end by links H to the rod and at the 
other end by the link I to one end of a lever 
K'; pivoted to a bracket L on the frame D 
and having on its other end a roller that is 
alternately engaged by cam-plates an on a 
drum M on the shaft X. 
Although our machine is so constructed 

that the changes of speed of revolution of the 
spindle and speed of the tool-slide are effected 
automatically, yet the revolution of the spin 
dle and the movements of the tool-slide are 
controllable at the will of the operator. Hence 
if by the action of the automatic mechanism 
the spindle be revolving at the slower speed, 
yet if it be desired to run it at the faster speed 
for example, when it is desired to see whether 
the work is truly chucked—this can be ac 
complished by operating the hand-lever S, 
and if it be desired to stop the revolution of 
the spindle such can be done by operating the 
said lever S to unclutch the gear-wheel E and 

To move the 
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by operating the clutch-lever ut to disconnect, 
the collar L. from the spindle. By meals of 
the hand-lever V the yoke P, which actuates 
tlhe pawl and clutch of the di flerential gear, 
may be moved to a position to disengage both 
the clutch and the pawl, thus stopling the 
revolution of the shaft X, and consecuently 
the movement of the tool-slide. It may )( 
moved to a position to engage the pawl and 
“atchet of the di flerential gear, but, not tilho 
clutch, so as to run the shaft X at a speed to 
cause the slow travel of the tool-slicle, and it 
may be moved to a position to disengage said 
pawl and ratchet and to engage the clutch of 
the differential gear, and thereby cause the 
tool-slide to move at a high speed. 

It is to be understood that, though in this 
specification we have described with particu 
larity details of construction and though in the 
embodiment of our invention shown and de 
scribed we prefer these details of construc 
tion we nevertheless do not limit ourselves 
to any special construction or organization of 
the members of the machine. 
Having thus described our invention, What 

we claim is 
1. The combination of a spindle, two trains 

of gears for revolving the sanne, at li flerent, 
speeds, and independent driving means for 
each train of gears. 

2. The combination of a spindle, two trains 
of gears for revolving the same at di flerent, 
speeds, independent, simultaneously-operated 
driving means for each train of gears, neans 
for clutching one train to and unclutcling it, 
from the spindle, and means for automatic 
ally connecting and disconnecting the other 
train and the spindle when the first-mentioned 
train is, respectively, unclutched from and 
clutched to the spindle. 

3. The combination of a spindle, two trains. 
of gears for revolving the sanne at different, 
speeds, independent, simultaneously-operated 
driving means for each train of gears, meals 
for clutching the faster train to and unclutch 
ing it from the spindle, and means for auto 
matically connecting and disconnecting the 
slower train and the spindle when the faster 
train is, respectively, unclutched from and 
clutched to the spindle. 

4. The combination of a spindle, two trains 
of gears for revolving the same at di flerent, 
speeds, independent, simultaneously-operated 
driving means for each train of gears, auto 
matic means for clutching the faster train to 
and unclutching it from the spindle, and means 
for automatically connecting and disconnect 
ing the slower train and the spindle when the 
faster train is, respectively, unclutched from 
and clutched to the spindle. 

5. The combination of a spindle, two trains 
of gears for revolving the same at different 
speeds, independent, simultaneously-operated 
driving means for each train of gears, a clutch 
for the faster train of gears, means for auto 
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matically connecting and disconnecting the 
slower train and the spindle when the faster 
train is, respectively, unclutched from and 
clutched to the Spindle, a clutch-operating le 
ver, and a wheel carrying cams for operating 
the said lever. 

6. The combination of a spindle, two trains 
of gears for revolving the same at different 
speeds in the same direction, automatic means 
for changing the speed, and hand-operated 
means for changing the speed. 

7. The combination of a shaft or part to be 
revolved, gearing for revolving the same at 
different speeds, and speed- changing means 
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comprising an intermittently-revolving shaft 
carrying a cam, a part movable by the cam, 
and means to automatically revolve the shaft. 

8. The combination of a shaft or part to be 
revolved, gearing for revolving the same at 
different speeds, and speed-changing means 
comprising a shaft carrying a cam, a part 
movable by the cam, a star-wheel on the shaft, 
and a wheel carrying parts to engage said star 
wheel. - 

9. The combination of a shaft or part to be 
revolved, gearing to revolve the Same at dif 
ferent speeds, speed-changing means, a slidable 
part for actuating the Speed-changing means, 
a shaft carrying a cam to slide said part, a star 
wheel on said shaft, and a wheel carrying parts 
to engage said star-wheel. 

10. The combination of a shaft or part to be 
revolved, differential gearing including a 
cluitch and pawl for revolving the Same at dif 
ferent speeds, a rock-shaft carrying the pawl, 
a sliding part connected with the clutch, an 
arm on the rock-shaft adapted to be actuated 
by said sliding part, and means to move Said 
sliding part. - 

11. The combination of a shaft or part to be 
revolved, differential gearing including a 
clutch and pawl for revolving the Same at dif 
ferent speeds, a rock-shaft carrying the pawl, 
a sliding part connected with the clutch, an 
arm on the rock-shaft adapted to be actuated 
by said sliding part, automatic means for mov 
ing the sliding part, and hand-operated means 
to move said part. 

12. The combination of a shaft or part to be 
revolved, differential gearing including a 
clutch and pawl for revolving thesame at dif 
ferent speeds, a rock-shaft carrying the pawl, 
a sliding part connected with the clutch, an 
arm on the rock-shaft, said sliding part hav 
ing surfaces to engage the arm when the part 
is moved in either direction, and means to 
move said sliding part. 

13. The combination of a shaft or part to be 
revolved, gearing for revolving the same at 
different speeds, means to change the speed, a 
sliding part for operating the speed-changing 
means, a shaft carrying a cam that acts on 
said sliding part, automatic means to rotate 
the shaft, yielding means to hold the shaftin 
position for the cam carried thereby to action 
the sliding part, and hand-operated means for 
moving said sliding part. 

14. In a speed-changing mechanism, a wheel 
carrying operating pins or studs, said wheel 
having a continuous, circular slot in which the 
pins or studs are adjustably fixed. 

15. In a speed-changing mechanism, a wheel 
having a continuous circular slot, pins or studs 
passing through the slot, and clamping means 
on the pins engaging the wheel on both sides. 

16. The combination of a pulley, a clutch 
sleeve having bolts loosely attached thereto 
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which pass through openings in the pulley, 
and a member of a differential gear having 
teeth for engagement by the bolts. 

17. The combination of a spindle, two 
trains of gearing for revolving the same at 
different speeds, a reciprocating part gearing 
for moving said part at different speeds, and 
a single wheel carrying means to change the 
speed of the spindle and the speed of the re 
ciprocating part. 
In testimony that we claim the foregoing 

we have hereunto set our hands this 3d day of 
April, 1902. 

JAMES C. POTTER. 
JOHN JOHNSTON. 
ERNEST B. SELLEW. 

Witnesses: 
ELLA A. BISHOP, 
GEO. I. PARKER. 
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