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UNITED STATES

PAaTENT OFFICE.

WILLIAM DONALDSON, OF LUDLOW, KENTUCKY, ASSIGNOR TO TﬂE AMERI-
CAN TOOL WORKS COMPANY, OF CINCINNATI, OHIO.

LATHE.

SPECIFICATION forming part of Letters Patent No. 615,146, dated November 29, 1898,

. Application filed October 18, 1897,

To all whom it may concerm:

Be it known that I, WILLIAM DONALDSON,
residing at Ludlow, in the county of Kenton
and State of Kentucky, have invented certain
new and useful Improvements in Lathes, of
which the following is a specification.

My invention relates toan improvementin
lathes.

One of the objects of my invention is to pro-
vide a power-transmitter which can be readily
adjusted to produce varying speeds of the
driving mechanisms.

Another object of my invention is to pro-
vide mechanisms whereby said changes of
speed can be readily transmitted to the lon-
gitudinal feed of the tool-carriage whether the
same is driven through the apron mechanism
or through the lead-screw.

Another object of my invention is to pro-
vide mechanism for transmitting said changes
of speed through the apron mechanism tothe
transverse feed of the tool-holder when de-
sired.

Another object of my invention is to pro-
vide mechanism for stopping the feed of the
carriage either automatically at any desired
point or by hand.

Another object of my invention is to pro-
vide mechanism for performing similar func-
tions with regard to the transverse feed of the
tool-holder. o

Another object of my invention is to pro-
vide mechanism for disengaging the apron
mechanism when throwing in the lead-screw
when it is desired to use this feed. B

The features of my invention are more fully
sef forth in the description of the aceompany-
ing drawings, making a part of this specifica-
tion, in which—

Figure 1is an end elevation of myimproved
lathe. Fig. 2 is an inside plan view of the
tool - carriage and apron, partly in section.

‘Fig. 3 is a bottom plan view of the tool-car-

riage with the apron removed. Fig. 4 is a
side elevation of the lathe head-stock and bed-
plate. Fig. §1is a side .elevation of the tool-
feeding mechanism, one side of the bed-plate
being removed. Fig. 6 is a section on linex
x, Kig. 5. Fig. 7is a detailed view of the
change-gear on the head of thelathe. TFig. 8

is a detailed view of the shifting mechanism

Serial No, 665,574, (No model,)

to engage the cone-gears. Fig. 9isa detailed
view of the reversing-clutch. Fig.10isa sec-
tion on linevw, FFig. 9. TFig.1lis aplan view
of one of the clutch members. Fig. 12is an
enlarged detailed view of the automatic stop
mechanism. Fig. 13 is a top plan view of the
tool-carriage. Fig.14 is a detailed sectional
view through the tool-carriage.
section on lineww, Fig. 14. Fig. 16 is amodi-
fication of the sliding segmental arm. Fig.
17 is a detail view of the means for automat-
ically throwing out of gear the mechanism for
feeding the tool-carriage transversely.

A represents the spindle of the head-stock;
B, the cone-pulley; C, the usual back gear for
slowspeed. D representsagearalsomounted
on the spindle A, meshing with gear ¢, which
in turn drives gear d', mounted upon the hub
of bevel-gear E. DBevel-gear Edrives gearF,
and through gear I drives bevel-gear G in the
reverse direction. Gears E G are loosely
mounted upon shaft E'.

erepresents a clutch memberrevolving with
the shaft BE' by means of a pin €', passing
through slots in the shaft E' and also passing
through shaft H, by means of which the re-
volving clutch member e is shifted to engage
either of the revolving clutch members g ¢’,
which are secured, respectively, to the re-
versing-gears E G.

Krepresentsan intermediate shaft to which
power is transmitted- from the shaft E' by
means of the following instrumentalities: I.J
represent compound spur-gears mounted
upon and driven by shaft E', and j % repre-
sent similar compound spur-gears mounted
upon and driving intermediate shaft K. <
represents an adjustable transmitting-gear
which is adjusted to various positions to en-
gage different members of said compound
spur-gears, transmitting motion from shaft
E' to intermediate shaft K. In order to se-
cure theadjustments of the transmitting-gear
with the said compound gears, I provide the
following devices: Gear ¢ is mounted upon
a stud-shaft I, carried by the quadrant I.. s
represents a slot in said quadrant, and ¢ a
bolt passing through said slot and tapping
into the lathe-frame to hold the quadrant to
its adjusted position. This quadrant L. may
be shifted so as to bring gear ¢ into engage-
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2 615,146

ment with gears I j, orinto engagernient with
gears J 7, or into engagement with gears 1%,
the different members of the compound spur-
zears, and so three changes of speed may be
transmitted to the intermediate shaft I, the
gear ¢sliding on its stud-shaft 7 to make these
different engagements. If is necessary to
have the transmitting-gear ¢ twice the width
of the separate members of the compound
gears to accomplish this result. [’ represents
a spring-actuated stud for holding gear ¢ in
its central position.

In order to transmit motion from the inter-
mediate shaft IC to any one of the cone of
gears, I provide the following devices: M rep-
resents a gear splined upon shaft K. (See
Figs. 5, 6,and 8.) m represents aforkedlever-
arm journaling upon the hub of gear M and
carrying gear m’ between its forked ends.
Said gear m' meshes with gear M and also
with any one of the cone of gears. In order
to provide for such various adjustments, I
provide a yoke N, secured to the arm m at
itsouterend. Said yoke engages with a lock-
ing-bar N'tolock thelever-arm in the desired
position. 7 represents a handle attached to
said yoke, and n' a spring-actuated pin which
engages with holes in the locking-bar N’ to
secure the arm to its adjusted position. 1
2 3, &e., represent a cone of gears mounted
upon the shaft O,with any one of which gears
the gear m' may be brought into engagement
by shifting arm m, carrying gear m/, along
the shaft K and locking it to the bar N’ to
secure the desired adjustment. orepresents
an idler-gear engaging with one of the cone
of gears—say 7—and transmitting motion
through gear o' to the lead-screw P. p rep-
resents a gear driving the idler-gear p',which
transmits motion through gear p* to the feed-
rod Q, which in turn drives the tool-carriage
through the apron-gear mechanism.

In ovder to automatically stop the feed of
the carriage at any desired points, I provide
the following devices: 14 represents a crank-
arm on rock-shaft15. The upper end of said
arm engages with a collar 16 on shaft H for
shifting the elutch membere. 17 represents
a crank-arm on rock-shaft 15, the lower end
of which arm ecarries a roller 18, traveling in
a spiral cam-groove 19, formed in the hub
upon the controlling-shaft 20. 21 represents
a beveled stud secured to the apron of the
tool-carriage and engaging with the shipning-
collar 22 to partially rotate the controlling-
shaft 20, which unships the gears and stops
the feed. A similar stud 21 and collar 22 are
employed upon the opposite side of the tool-
carriage, so as to unship the feed at the end
of the reverse travel of the carriage. 49 rep-
resents a hand-lever journaled in the apron
and also splined upon the controlling-shaft
20, by means of which the said shaft may be
partially rotated at any time to either stop,
start, or reverse the direction of the feed.

The tool-carriage is driven by means of the
rod Q in the following manmner: ¢ represents

‘of the transverse feed of the tool-holder.

the bével-geat tipon rod Q, driving the bevel-
gear 23, on the shaft of which is a spur-gear
24, driving gear 25, and through gear 26 driv-
ing gear 27, which carries the gear 28, mesh-
ing with the rack 29 on the bed-plate of the
lathe. 55 represents a friction-clutch mem-
ber to engage gear 25 with gear 26. 30 rep-
resents a gear upon the shaft of the hand-le-
ver 31, by means of which the gear 28 may
be turned when it is desired to feed the car-
riage by hand. When it is desired to trans-
mit power from rod Q, so as to feed the tool-
holder across the carriage, the clutch member
55 is shifted to throw gear 25 out of engage-
ment with gear 26. Mounted upon a sleeve
35, sliding upon the shifting pin 36, is a gear
32, which can be slid upon said pin into en-
gagementwith the gear 25, transmitting power
from the same to a gear 33, journaled upon
the cross-feed screw-shaft 34. Gear 33 drives
shaft 34 by means of the sliding-clutch mem-
ber 33, splined upon shaft 34. 37 represents
an arm connecting said sliding-cluteh mem-
ber 38 to the shifting pin 36. This pin is
shifted by hand to engage the said eclutch
with gear 33 forstopping or starting the trans-
verse feed of the tool-holder. In order to
stop said transverse feed at any desired pre-
determined point, I provide the following in-
strumentalities: 39 (see Fig. 13) representsa
tripping-rod extended along the path of travel
40
41 represent adjustable stops mounted upon
said rod adapted to be engaged by the tool-
holder 42, thereby rocking the rock-shaft 43,
to the arm 44 of which the rod 39 is pivoted.
45 represents lugs projecting from the pin 36,
which are engaged byone or the other of the
yoke-arms 46 on the rock-shaft 43, which
shifts the pin 36 to disengage the cluteh 38.
Stop 41 is obviously for the purpose of stop-
ping the feed at any desired point of the re-
verse travel of the tool-holder, for whichever
way theshaft43isrocked oneof itsyoke-arms
will engage with one of the lugs on pin 36 to
movethe pininwardly,disengaging the cluteh
38. It is obvious that the feed can be con-
trolled by hand by shifting the pin 36 for en-
gaging or disengaging the clutch member.
It is sometimes desirable to feed the tool-
carriage by means of the lead-screw I’,instead
of through the apron-gear mechanism driven
from rod Q, and to accomplish this I provide
the following devices: 52 represents a trip-
ping-arm upon shaft 50, provided with a
hand-lever 51. When said shaft is rotated
the tripping-arm will engage with the bell-
crank lever 53, the upper face of which is pro-
vided witha cam-surface. The lower end of
said bell-erank lever engages with a groove
on thehub of the gear ¢ on rod Q, the same ro-
tation of the shaft serving to throw the lead-
serew I into engagement with half-nuts, {not
hereshown,) by which means the tool-carriage
isthen fed. 54 represents a spring-actuated
pin engaging the lower end of the bell-crank
lever 53 to hold the gear g normally in engage-
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ment with gear 23, and also for returning the
same into position, as it isdesired to feed the
carriage by means of the apron-gear mechan-
ism for all ordinary purposes.

It will be seen that by the construction here-
in shown and described a great variety of
changes of speed for either the travel of the
tool-carriage or for the transverse feed of the
tool-holder is obtained, the power being de-
rived from the same source; also, that said
parts can be readily engaged and disengaged
either automatieally or by hand and the dif-
ferentadjustmentsof the partstoproduce the
desired changes of speed easily and quickly |
made.

Having described my invention, I claim—

1. In a lathe, the combination with the par-
allel shafts E' and K, the compound spur-
gears I, J, on the shaft E', and the compound
spur-gears j, k, on the shaft K, of a quadrant
I journaled on one of said shafts, means for
adjusting said quadrant in the arc of a circle,
a shaft ! carried by said quadrant and adjust-
able radially thereon, and an intermediate
transmitting-gear journaled on the shaft [
and arranged to slide thereon, whereby said
gear may be placed in engagement with the
different members of said compound gears,
substantially as described.

2. In alathe, the combination with the par-
allel shafts E' and K, the compound spur-

gears I, J, on the shaft E' and the compound

spur-gears j, k, on the shaft K, of a quadrant
L journaled on one of said shafts and having
a longitudinal slot, means for adjusting the
quadrant about its pivotal point, a shaft !
adjustably secared in the slot in the quad-
rant, and an adjustable transmitting-gear ¢
journaled on the shaft l and arranged to slide
thereon, said gear being twice the width of
the separate members of either of the com-
pound gears, whereby said transmitting-gear
may be ad;)usted to engage the larger and
smaller members of the compound gears in
different horizontal and vertical planes, sub-
stantially as described.

3. In a lathe, the combination with a re-
versible driving-shaft E' and a compound
gear mounted on one end thereof, of a shaft
K and a compound spur-gear mounted on one
end thereof, a pivoted quadrant, a transmit-
ting-gear 7 radially adjustable on said quad-
rant, means for adjusting the quadrant about
its pivot to place the transmitting-gear into
engagement with the larger and smaller mem-
bers of the spur-gears, a gear M splined on
the shaft K, a lever-arm journaled on the
hub of said gear, a gear m' carried by said
lever-arm and meshing with the gear M, a
shaft O, a cone of gears mounted on said
shaft, an apron, gear mechanism for driving
the apron and meshing with one of said cone-
gears, and means -for adjusting the gear M
longitudinally on the shaft K, whereby the
variations of feed of the said cone of gears
are multiplied by the variations of feed of

te]

said compound gears and intermediate trans-
mitting-gear, substantially as desecribed.

4. In alathe, the combination of a reversi- -

ble driving-shaft E', a compound spur-gear
mounted on one end thereof, a shaft K, a
compound spur-gear mounted on one end
thereof, a quadrant I pivotally mounted on
the shaft ¥, an intermediate fransmitting-
gear radially adjustable on the quadrant L
and double the width of either of the com-
pound spur-gears, means for adjusting the
quadrant about its pivot, a gear M splined
_upon the shaft K and ar mnwed to slide there-
on, a lever-arm goumaled upon the hub of
the gear M, a gear m’ journaled in one end of
the lever-arm and in mesh with the gear M,
a handle on the other end of said arm, a guide-
bar, apron-driving mechanism, a shaft O, a
cone of gears mounted on the shaft O and ar-
ranged to transmit power to-the apron-driv-
ing mechanism, and means for locking the
said lever-arm at any desired point on the
said guide-bar whereby the gear m' may be
placed in engagement with any one of the
cone-gears, substantially as deseribed.

5. In a lathe in combination with the re-
versible driving-shaft E', a compound spur-
gear splined upon the end of said shaft, a
compound spur-gear splined upon the end of
the intermediate shaft K, and in the same
axial plane, as the first-named gear, aun ad-
justable transmitting-gear ¢ mounted upon a
stud-shaft radially adjustable npon a quad-
rant, said gear being the width of the sepa-
rate members of said compound gears,where-
by said ftransmitting-gear may be shifted to
various positions to simultaneously engage
different members of said compound spur-
gears, substantially as specified. -

6. Ina lathe, in combination with a cluteh-
reversing mechanism, a rod 20 extended in
the path of the movable member whose di-
rection is to be reversed, a spiral 19 arranged
on said rod, a clutch-shifting lever engaging
respectively with said spiral and with the
clutch-shifting device, and tripping mechan-
ism mounted on said rod and traveling mem-
ber adapted Lo be brought into engagement
by the movement of said traveling member
to partially rotate said rod in either direction,
whereby said clutch is antomatically shifted
in either direction at predetermined pointsin
the path of said movable member, substan-
tially as described.

7. Inalathe, in combination with a clutch-
reversing mechamsm a double reversing-rod
20 extended longitudiually in the pabh of
travel of the tool-carriage, adjustable collars
mounted upon said rod, tripping-blocks
mounted on said carriage adapted to engage
with said collars to rotate said shaft partially
in either direction, a spiral cam 19 in the
face of said rod, and a lever engaging re-
spectively therewith and with the cluteh-
shifting device, whereby the direction of
travel of said earriage miay be reversed at
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predetermined points in either direction, sub-
stantially as desecribed.

8. In a lathe employing a tool-carriage
driven by a train of gears mounted on said
carriage, and receiving motion from a varia-
bly-speeded rod Q, the transverse tool-feed-
ing mechanism driven by said train of gears,
sald feeding mechaunism consisting of a cross-
screw feed-shaft, a cluteh splined thereto,
and means for throwing said cluteh intoand
out of gear, substantially as specified.

4. In a lathe employing a tool-carriage
driven by a train of gears, the transverse tool-
feeding mechanism driven from said train of
gears, said feeding mechanism consisting of
a cross-screw feed-shaft, a clutch member
splined thereto, and means for automatically
shifting said friction member out of gear at
any predetermined point of the transverse
travel of the tool-holder, substantially as
specified.

10. In alatheincombination with the train
of gears for driving the tool-carriage, a gear
32 journaled upon a sleeve sliding upon a
shifting pin 36, a shifting arm 37 connected
to said pin and to a cluteh member 38 splined
upon the cross-feed scrow-shaft 34, a gear 33
journaled upon said shaft and adapted to be
engaged by said eluteh member, whereby the
tool-holder may be fed across the carriage,
substantially as specified.

11. In alathe the combination of the trans-
verse tool-holder-feeding mechanism, consist-
ing of, a eross-feed screw-shaft 34, a clutch
member splined thereto and adapted to en-
gage and disengage a gear 33 journaled upon
said shaft, a shifting pin 36 the inner end of
which carries an arm 37, the lower end of said
arm being connected to asliding elutech mem-
ber 38 splined upon said shaft 34, a gear 32

journaled upon a sleeve sliding upon said
shifting pin 36 and adapted to be slid into en-
gagement with said gear 33 and one of the
train of gears for driving the fool-carriage,
substantially as specified.

12. Inalathein combination with the trans-
verse tool-feeding mechanism consisting of a
cross-feed screw-shaft, a sliding clutch mem-
bersplined thereon, a gear journaled thereon
and adapted to be engaged by said clutch, a
shifting pin carrying an arm attached to said
sliding cluteh, a shifting rod 39 extended
along the path of travel of said cross-feed, ad-
justable stop-blocks mounted on said rodand
adapted to be engaged by the tool-holder, an
arm connected to said shifting rod and piv-
oted to a rock-shaft 43, a pair of yoke-arms
46 secured to said rock-shaft and adapted to
engage with lugs on the shifting pin 86 when
said shaft is rocked, whereby the clutch mem-
ber is automatically thrown out of gear at
any desired predetermined point, substan-
tially as specified.

13. Inalathe in combination with the gear-
wheel ¢ splined upon the feed-rod Q, a bell-
crank lever 53 the lower end of which en-
gages with the hub of said gear, the upper
end of said lever being provided with a cam-
face, atripping-lever 52 mounted upon a rock-
shaft 50 provided with ahand-lever51, where-
by the gear g may be shifted on rod Q out of
engagement with the apron-gear mechanisms,
substantially as specified.

In testimony whereof 1 have hercunto set
my hand.

WILLIAM DONALDSON.

Witnesses:
OSCAR TRESCH,
N. A. NEWTON,
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