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WILLIAM L. COOP, OF PROVIDENCE, RHODE ISLAND.

LATHE.,

SPECIPICATION forming part of Letters Patent No. 362,721, dated May 10, 1857.

Application filed October 9, 1882, Serial Neo. 73,794, (No model.)

To all whom it may concern:

Be 1t known that I, WirLriam L. Coop, of
the city and county of Providence,and State
of Rhode Island, have invented a new and use-
tul Improvement in Foot-Lathes; and Thereby
declare that the following is a full, clear, and
exact description of the same, reference being
had to the accompanying drawings, forming
part of this specification.

Foot-lathes for light work and use of ama-
teur mechanies have heretofore been con-
structed in the same manner as power-lathes,
and were therefore cumbersome and costly.
T'he various changes to adapt them for differ-
ent articles to be turned required considerable
time and labor, and their use considerable

power, or they were constructed cheaply, on

the ‘principle of the common wood - turning
lathe, and were not practical for turning out
good and accurate work.

The object of thisinvention is to so construct
a foot-lathe that the best quality of work can
be done on the same, that the slide-rest and
tail-stock can be quickly adjusted to the va-
rious kinds of work, and the whole farnished
at a price within the reach of amateurs.

The invention has reference to the improved
construction of the parts of a footf-lathe, on
which the acearacy of the work and the ready
adaptation of thelathe to the various kinds of
work depends; and it consists in the peculiar
and novel construction of the head-stock, the
manner of securing and adjusting the spindle,
the peculiar and novel construction of the
slide-rest and tail-stock, by which the same
may bereadily moved from place to place and
quickly secured to firmly resist all the strain
on the cutter, and other improvements, more
fully set forth hereinafter.

Figurelisa front view of my improved foot-
lathe, showing the relative positions of the va-
rious parts. Ifig. 2 is a vertical sectional view
of the lathe on o line through the head-stock,
showing the foot-treadle and the strap-connec-
tion with the spindle. Fig. 3 is a longitudinal
section of the head-stock with the connected
bed-rail broken away and showing the con-
struction of the bearings of the spindle and the
spring connected with the sleeve, which is con-
nected with the fly-wheel by means of the came-
clutch, shown in Fig. 4 in cross-section. Tig.
5 18 a side view of the slide-rest, showing the
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on which the lathe-bed is secured.

manner of connecting the same to the feed-
secrew rod, the bed-rail and guide-bar being
shown 1n section. Fig. 6 is a front view of the
slide-rest, partly in section, together with por-
tions of the guide-bar and feed-rod. TFig. 7 is
a view of the screw-clamp, showing the cam
for operating the same. Fig. 8 is a side view,
partly in section, of the tail-stock, the guide-
bar being shown in portion. Fig. 91s an end
view, partly in section, of the tail-stock, show-
Ing the cam device for securing the same, the
bed-rail and gutde-bar being shown in cross-
section. I1g. 10 1s a side view of the treadle
with the adjustable strap - clamp mounted
thereon. Fig. 11 is a plan view of the treadle,
showing the cross-braced support of the foot-
board and the side barsecured to the treadie,
with the clamp groove or way of said bar,
shown in broken lines, and the strap-clamp
working on said side bar. IFig. 12 is a view
of the clamp by means of which the strap is
connected with the treadle, the side bar hav-
ing the clamp-groove thercin being shown in
cross-section. Ifig. 13 is a side view of a jig
or frame 1n which the rear bar and the spindle
are temporarily supported in their true axial
position and secured by casting DBabbitt metal
or other suitable composition around the same
while being adjusted and secured in posibion.
Fig. 14 is an end view of the adjusting jig orv
frame., Fig. 1bisa view of the head-stock and
lathe-bed, showing a mandrel inserted tempo-
rarily into the head-stock aund into the tail-
stock, 80 as to place the centers on a true line
and fit the tail-stock by casting Babbitt or
other metal 1into the bearing. Fig. 16 is an
end view of the tail-stock,shown partly insec-
tion, and a sectional view of the lathe-bed.

In the drawings, A A are the two standards
Thislathe-
bed consists of the bed-rail B, of nearly L-
shaped section, cast in one piece with the head-
stock B’. It further consists in the round
guide-bar B* made preferably of cold-rolled
bar-iron or steel. This bar is secured permas-
nently at each end and formsthe rear bearing
of the tail-stock and the bed of the slide-rest,
as also the guide on which the same may be
moved from one point to the other, and secured
SO as to be always in the truae axialline of the
spindle.

C 1s the tail-stock, and D theslide-rest, both
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~from the ordinary rectangular construction

on

of whichare mounted and are adapted to slide |

back and forth on the lathe-bed B B
Power is applied to the lathe through the
foot-treadle E. (Shown enlarged in Figs. 10

and 11.) Thistreadle differsinits construetion

1n that the treadle-boardeis supported by two
diagonal braces, ¢’ ¢, crossing each other at ¢*,
and there firmly secured together, with a dis-
tance-block placed between the two bracese' €.
By this construction a rigid treadle is secured.
The treadle-board, being firmly braced, 18 not
liable to spring or yield when the pressure is
exerted aft either end of the same. On one
side of the treadle the side bar, €, 1s secured,
the under side of which is provided with the

clampway or groove ¢'.  (Indicated in Fig. 11

in brokenlines.) Tothisbar ¢’ the drive-strap

I may be secured at any desired place, sothat

the speed and power may be regulated, for the
farther from the pivotal point of the treadle
the strap is secured the greater will be the dis-
tance through which the end of the strap will
pass ab each oscillation of the treadle and the
greater the speed, while the nearer the strap

~ i brought to the pivotal point of the treadle
- the shorter will be the reciprocation and the

3

1O

LS

greater the leverage exerted. The strap 1s se:
cured in the loop of the strap clamp-piece ¢,
which clamp-piece is provided with_a hook-
like projection, which enters the groove €' in
the bar ¢’ and allows the clamp-piece to slide
in anhd out on the bar. Tosecure the same at
any desired place, the cam-lever ¢ is secured
by a pin to the clamping-face of the clamp-
piece ¢’. This cam-lever is provided with
two spiral cam-surfaces, which bear against
slightly-raised projections on the clamp-face of
theclamp-piece ¢°, 30 that a partial rotation ex-
erts considerable pressure and secares the
clamp-piece ¢*firmly to the bar ¢ in any de-

sired position, and allows the place at which

the strap F is connected with the treadle It to

“be quickly changed, as is clearly shown in

Fig. 12. To prevent the jar and noise of the
treadle striking the floor, one or more elastic
buttons, ¢', are placed on the under side of
the treadle, as is shown in Fig. 10.

- The strap F is secured to and winds on the
small pulley f, which forms part of and turns
with the large pulley /7, journaled on a stud

- projecting . from the standard A, below the
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lathe-bed. The strap ¥ is secured to and
winds on the larger pulley, f/, the other end
heing secured to and winds on the sleeve f~,

surrounding the spindle G. This sleeve f* is

loose on the spindle, and is provided at one
end with the helicalspring /°, oneend of which
is secured to the sleeve f* and the other end
to the head-stock. On the other end of the

sleeve the eam-clutch H (shown in Fig. 4) is

secured, as shown, by a set-screw, the rollers
h of the cam-clutch H engaging with the in-
ner side of a rim, k, formed on the balance-
wheel f*, which issecured to and revolves with
the spindle G. The lathe-spindle G is there-

condition the treadleis raised.
treadle is depressed, the pulleys f and f’ are

362,721

tion—that is to say, the spring f° turns the

1 sleeve f* by its tension, and winds the strap F'

on the same, thereby unwinding the same strap
from the large pulley ' and winding the strap
F on the small pulley f, so that in the normal
‘When now the

turned in the opposite direction, the strap F”
turns the sleeve f?, the clutch H engages with
the balance-wheel and turns thespindle, there-

Dby also winding the helical spring f* on the
sleeve f%, and when the downward motion

of the treadle is completed the helical spring
will again turn the sleeve, the clutch will re-
lease the balance-wheel, and the spindle will
continuetorevolve, carried by the momentum
of the balance-wheel. | | |
The spindle is supported in bearings in th
head-stock B’. To secure the accurate adjust-

‘ment of the spindle with reference to the bed

of the lathe, the step-bearing block g, of hard
metal, is fitted to thespindle,and is secured by
casting Babbitt or other composition metal
around the same, while the bolster or forward
bearing of the spindle is made of Babbitt or
similar metal cast around the spindle, the
spindle being securely held for the time being
by the jig ¢’, (shown in Figs. 13 and 14,) at
the same time that the rear bar, B’ 18 algso

‘held temporarily by the jig, and the Babbitt
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or other composition metal is cast around

the step-bearing block g, the bolster-bearings
¢’, and into the two end bearings of the bar
B?, thus securing the spindle and the bar B,
which forms the guide for the slide-rest and

tail-stock, accurately with their axial lines

10C

parallel to each other. It isobserved that the -

adjusting-jig ¢* is only used temporarily for
adjusting the said parts with their axes paral-
lel, in order to true the machine, and that

after the Babbitt or soft metal is cast in the

bearings the jig is removed. This slide-rest
differs from all otherslide-rests heretofore con-
structed, primarily, in that it is guided and
held by the bar B? while the carriage rests on

the front-bed-rail, which takes up all the strain

caused by the resistance to the cutter, and
thereby holds the slide-rest firmly on the bed-
rail B, when in operation, without straining
the bar B ) -

The tool-carriage d, as is shown in Fig. 5,
rests on the bed-rail B, the guide-bar B?® pass-
ing through the rear portion of the same.

This rear portion is split, so as to allow for a

limited adjustment for wear. To the carriage
d the slide-bed d’ is secured by the central bolt,
d’, the head of which works in a transverse

slot, d@'° formed in the bed &', and by virtue of -

this construction a combined swivel and slid-
ing joint is formed between the tool-carriage
and the-slide-bed, so that the bed may- be ro-
tated,and also may be slid on said carriage in
an -obvious manner. The front of the bed 1s
provided with a V-shaped groove and therear
with the fixed bar &, and the slide d* 1s secured

by inclosing the bar @, which forms the guide
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fore turned in the manner of the old jig-mo- | on which the slide d¢' moves,and restingon the
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front of the bed ', preferably in the V-shaped | sleeve ¢’ in the socket of the tail-stock, as de-

groove. The tool-post d’issecured totheslide
in the usual manner. The slide is operated
by the fixed worm-serew ¢°, turning in a nut
in the slide in the usual manner. To quickly
connect and disconnect the bed d', and allow
the same to be freely adjusted on the carriage,
the bolt ¢* is provided with the cam-lever d',
interposed between the end of the sleeve
extending down from the carriage and sur-
rounding the bolt @, and the nut @, so that a
partial rotation of the cam d' by the lever will
clamp the bed 4’ to the carriage d, or release
the same.

To secure the tool-carriage d, and with the
same the whole slide-rest D, to the feed-screw
I, operated at the tail end of the lathe by the
crank I, the peeunliar clamp shown in Fig. 7
1Isused. Thesame consists of twolevers, 7 and
', pivotally connected with the carriage of the
siide-rest D, the two ends of which are con-
structec with screw-threads to grasp the feed-
screw I, the two opposite ends having the cam
1* placed between them, construected so that a
partial rotation of the cam #* will separate the
ends and close the opposite ends around the
teed-screw I, thereby connecting theslide rest
with the feed-screw. The coiled spring 4° is
placed between the levers, so that the same
will open and release the screw I when the
cam ¢° 18 turned 1n the opposite direction.

The tail-stock C, like the slide-rest, rests on
the bed-rail B and the bar 3% and is secured
by means of the clamp-lever ¢, provided with
a bosson which two inelined planes are formed,
which bears against projections on the clamp-
ing-plate ¢', which is connected to the body of
stock C by meansof bolt s,and takes up against
the under faces of the guide-bar and the bed-
rail, so that by a partial revolution of thecam
the clamp-plate may firmly secure the tail-

stock to the lathe-bed, as is clearly shown in
Kigs. 8 and 9.

The dead-spindle is formed by securing in

the threaded sleeve ¢’ the center ¢, and oper-
ating the same by means of the feed-serew bar
¢’,which 1s held against longitudinal displace-
ment by the pins ¢! ¢* passing through a groove
made in the end of the screw ¢, so that by
turning the c¢rank on the screw ¢ the center
can be moved longitudinally along ifs axis.
As shown 1n Figs. § and 9, the tail-stock C
1s formed with a vertical slit, m, upon the top
and near one end of said stock. The slit m
extends from the outside of the top of the tail-
stock 1nto the socket in which the sleeve ¢
slides, and from each side of the slit w and to
the outside of the stock extends an ear, n, each
provided with a transverse screw - threaded
eye,which eyes lie in opposite alignment, and
the screw-threaded bolt of the thumb-screw o
passes through the eyes ¢f theearsn. By vir-
tue of thisconstruction the thumb-serew o may
be turned the one way or the other, in order
to move the ears n toward or away from each

sired. |

To adjust the axial center ¢® of the tail-stock
on a line with the axial center of the spindle
G and the gnide-bar B’ the mandrel K 1Is
placed in the head-stock B, and the tail-stock

is secured on the mandrel, as is shown in Fig.

15, and” fluid Babbitt or other composition
metal is poured into a cavity formed at ¢” in
the tail-stock, so as to form a bearing on the
bar B% as is shown in Figs. 9 and 16. By this
arrangement the whole lathe is lined up ae-
carately, and all parts are secured in their
proper place by the soft cast metal without
the great expense formerly incurred in fitting
all these parts to a true line, thus securing ac-
curacy af the least possible expense.

This lathe is adapted for all kinds of light
worlk, which can be produced with as much
nicety as work performed on the costly ina-
chines heretofore in use, while the cost of the
Iathe 1s materially reduced.

Having thus described my invention, L claim
as new and desire to secure by Letters Patent—

1. The combination, with a guide-bar and a
bed-rail, of a tool-carriage sliding on said bar
and rail, a slide-bed adapted to slide and turn
on said carriage, and a slide mounted and slid-
ing on said bed and provided with a tool-post,
substantially as described.

2. The combination, with a fixed guide-bar
and bed-rail, of a tool-carriage journaled and
traveling on said bar and adapted to rest and
slide on said rail and provided with means,
substantially as deseribed, for sliding said
carriage to and fro, a slide-bed having a com-
bined swivel and sliding joint connecting 1%
with said carriage, substantially as described,
and provided with means for holding and re-
leasing the bed, a slide mounted on said bed
and sliding thereon and provided with means
for sliding the same, and a tool-post disposed
uponsaid slide over the shear of thelathe, sub-
stantially as described, whereby the working-
stress on the tool post may be received in the
main by the subjacent bed rail, as herein set
torth.

3. The combination of a fixed guide-rod and
a rigid bed - rail parallel therewith, a feed-
screw, and the slide-rest, constructed substan-
tially as deseribed, and provided with a pair
of pivoted levers having an interposed cam-
lever at one end thereof, the other ends of said
levers engaging the feed-scerew, substantially
as described, whereby the turning of the feed-
screw may move the slide-rest back and forth.

4. The combination of the head-stock and
bed-rail formed together, a spindle mounted
in sald head-stock and means for driving the
same, a guide-bar set paraliel tosaid rail, and
a slide-rest working on said bar and rail, sub-
stantially as described.

5. The combination, with the tail - stock
provided with a socket and formed with a
slit opening into the socket, said slit having

other, and so to bind or release the sliding | ears fixed to each side therveof, and a thumb-
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 serew eng'wmn* both of said ears for relatively | d’ for said slide, and the tool-post mounted on

moving the ears, as described, of a tubular

- sleeve sliding in the socket and provided at

io
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one end Wlth an 1nternal screw-thread and at
the other end with a conical or tapering bore, a
spindle - center mounted insaid bore, and a feed-
screw bar fixed against longltudmal move-
ment and placed within said socket and work-
ing in the internal screw-thread of said sleeve,
substanbxa]ly as described, whereby the turn-
1ng of the screw-bar may feed the spindle-
center in and out, as set forth. |

6. The eombmatlon with the foot-treadle,

of a side bar 1n011nted thereon and provided

with a clamp groove or way, and a strap-clamp
adapted to 1est on sald side bar-and to work
in the groove thereon, substantially as de-
scribed, whereby the stlap clamp may be ad-

justed along the side bar to vary the speed of

the lathe, as set forth.

7. The combination, with the head-stock
provided with 3pmd]e -bearings, of the spin-

~ dle mounted loosely in said bearings, as de-
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scribed, a loose sleeve surrounding a part of
said Spmdle a coll-spring connected with said
sleeve and said head-stock, a fly-wheel keyed

on thespindle, a cam- cluteh secured upon said
‘sleeve andengagmgtheﬂy wheel,andadriving-

strap connected to and mndmn* on said spin-
dle, all substantially as and for the pmpose
herein described.

8. The combination of the ]athe frame, the
tail-stock and slide-rest sliding on the bed of
sald frame, the head-stock, substantla,lly as
described, mounted on said frame, a loose
pulley provided with a small pulley, the foot-
treadle, as described, hinged on said frame, 2
drive- Sl;rap connected with the spindle of the
head-stock and with therim of said pulley, and
another drive-strap connected with the small
pulley and connected adjustably with said

- foot-treadle, all constructed and operated sub-

45

5G

55

stantially as and for the purpose herein de-—
scribed.

9. The combination, with the lathe-bed,
consisting of the bed- rail B’ and the ﬂ“lllde
bar B, of the slide-rest D, constr acted sub-
Stantla,lljy as described and Shdmﬂ* on bEl-ld bed,
the feed-serew-rod I, and the ]evers i1, pro-
vided with the cam-levers ", 8ald levers inter-
mediate of the slide-rest and the feed-screw,
substantially as set forth. |

10. The slide-rest D, eompuqmw the com-
bination of the tool- carna,n*e d, adapted to
travel on the lathe bed B B‘“’? th_e slide-bed d/,

provided with the slot d”°, and having the bolt |

d*, connecting the bed with the carriage, the
guide-rod d°, fixed on'said bed, theslide d*, slid-

ing on said gnide rod and bed, the feed-screw |

the slide, substantlally as herein described.
11. The combination of the fixed guide-bar
B’ the bed-rail B,and the head-stock B',formed
together, and the said stock provided with a
spindle, and the tail-stock C sliding on the
said bar and rail, substantially as described.
12. The combmatlon of the guide-bar B’
fixed in the lathe-frame and pr ovided with the
Babbitt or soft-metal castings, the bed-rail B,
placed parallel with said- bar and provided
with the head-stock B’, the spindle G, mounted
In sald head-stock and provided with the step-
bearing ¢ and the Babbift eastings, and the
tail-stock C, sliding on said bar and rail and

‘provided with a Babbitt casting, substantially

as and for the purpose herein deseribed.

13. The combination, with the tail-stock C,
havingasocket formedtherein,saidsocket pro-
vided with the slit m, the ears »n, fixed at each
side of the slit, and the Lhumb -SCrew o, engag-
ing both ears, of the sleeve ¢/, working in said

socket and pmwded ab the inner end with an

internal screw-thread and at the other end
with a conical-bore, the spindle-center ¢’ seb in
sald bore, and the feed-screw bar ¢’, proj ectin‘g
in said socket and working in the internal
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screw-thread of sleeve ¢, and provided with -

the pins.c¢, for holding said bar against longi-

tudinal movement, substantially as herein de-

scribed.

14 The combmation with the tail-stock C
and the guide-bar B® and bed-rail B, of the
clamp-plate ¢', having bolts, connecbing"it with
sald stock, the clamp-plate engaging the under
facesof the bar and rail and provided with the
cam-lever ¢, for clamping and unclamping
saild plate, substantially as and for the pur-
pose herein described.

15. The head-stock comprising the stock B’,
provided with the single bearings, the spindle

00
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G, mounted 1n said b@al’lﬂﬂ'b the loose sleeve

SIlI'lOllnd]I]ﬂ‘ said spindle, “the spring f? con-
nected with said sleeve and stock B, -the fly-
wheel /%, and the clutch H, fixed to said sleeve
and engagingsaid fly-wheel substantml]y asde-
seribed.

16. The combination of the frame A, the
superposed lathe-bed B B* the sliding tail-
stock C and the slide-rest D, the head-stock
B’, as described, the pulleys f and f/, the foot-
treadle E and the -drive’-straps F and F’/, and
the strap-clamp €% all constructed and oper-
ated substantially ¢ as described. |

WILLIAM L. COOP

Witnesses:
M. F. BLIiGH,
J. A. MILLER, Jr.
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