No. 703,411,

) . Patented July 1, 1902,
_ J. HARTNESS. :
BACK GEARING FOR LATHES.
(No Model.)

(Application filed Mar. 20, 1901.).

6 Sheets—Sheet 1.

- NP 3
RS A
| l[.-:) N e ALLLALLLLULURRARLARNANY \\’\ «
NE M A s |
( N
Vrnesses:
: orcec

THE NORRIS PETERS CO., PHOTO-LITHD., WASHINGTON, D. C.




No. 703,411 Patented July, I, 1902,
J. HARTNESS.

BACK GEARING FOR LATHES.

_(Application filed Mar. 30, 1901.)

(No Model.) 6 Sheets—Sheet 2,

\\\\\W\\“ N

O
~Z
=
L
&
3

469
471{ g . b,
S il b ’
g A, ¥
D LT AV I
LR 52
| sIN N 6T
7 / 1
? /4/ 22 TR
:;: PR, T4 5
= T o) 26
; : 5645, | N 707
L | \:‘::If,l § %2
=
55.'5 ’l 1 =
& N (B s
E , Oy | 4 .
- =
. ZIB
1/
> ||=-||x\\‘\\\\\\\ f ;
//// ///// ! g
y |
, I
7
Z

YWirNessEs: INVE NTOR

THE NQRRIS PETERS GO., PHOTOLITHO., WASHINGTON, D. &,




No. 703,411.

(No Model.)

J. HARTNESS.
BACK GEARING FOR LATHES.

(Application filed Mar. 20, 1601.)

Patented July I, 1902.

6 Sheets—Sheet 3.

s

27 @
| Tﬁ;ﬁ 36 5233 7 77
' 2 A 4 |
3z 21 o #1 277
28 21 30 37 l .
J, /L\ZS S 4 .
' B » TN %
— 7S N e
: ii » ; e\L’ E:::b’i\ ' (l 7
] WI I’ r': |—|: -:\‘ ! 69
; N | N J {l A
=} I 1 SN2
T S\
: 3 ! '37 Zg 5 SN ANNY
e | " T 7‘4
: »- . | : . P ‘ » 5
iI ] . : : ‘_ § 5 ‘\\\\:.-,.:// __42 70 7g
a2l | i . \ ". | .
--§ | 4 - —1Y - o AN
=3 ! u&xw : Y =
- ]
{
.I
1
|
i

A SNSNANANNANARNNANNNNNNN

\X/nTNEss‘ss:
Y

ceet

€ NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. G.

A

A AR A A RRNA RN NRNAS

INVENTOR:




No. 703,411 : Patented luly I, 1902,
J. HARTNESS.

BACK GEARING FOR LATHES.

(Application filed Mar, 20, 1901.}
(No Model.) ‘ 6 Sheets—Sheet 4.

T=d.

48 iy 36

- 4 N
/ o ] N
— IS S \,
/ . “
Ry A \
LAY \

s
i i
T i -
] | X’
ZaVa¥aTath
O
SN

. q 8
’
;T
; &
g/ . Vs !
/ /77N ooy
3

66 ) [ 65
~|
2/ /é i G 6% ‘
1 L
] o L N ]
fE“* : ¢
L ¢ LA Ll g [
] N\ = o ;
W
% 57 \\ P

)}
~2
ARNARIAN

AN

SR8

WiTNESSES: A INVENTOR::
W -

77 ST

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON. D. C.




No. 703,411, | ~ Patented July I, 1902,
J. HARTNESS.

BACK GEARING FOR LATHES.

(Application filed Mar. 20, 1801,)

(Ne Madel.)

6 Sheets—Sheet 5,

A
%\“«%
225
%& é/’\\\\(\{'/é'{?&
2

»

S

7]

)
N
WAl WE
I

e/
s 77
. —
oy 1
o)

VA TNESSES | - NVI—:NT OR.

F777ICA il BD - e

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, 0. C.

N - §
s




No. 703,411. - Patented luly I, 1902.

J. HARTNESS.
BACK GEARING FOR LATHES.

" (Application filed Mar. 20, 1901.)
. (No Model.). 6 Sheets—Sheet 6,

2
=1
) JE@%Z‘ 70 ;2— _4 7
_..,-‘_-1:‘ -/'/’:,’ Z]i‘;_ - ., 76 ..
| E e Te13 75
'. 1ﬂ“:—: 75 7
i 175
=t 57 7y
= ]
M s |
NN\
NN

INVENTOR!




10

I§

20

25

30

35

40

45

UNITED STATES

PateEnT OFFICE

JAMES HARTNESS, OF SPRINGFIELD, VERMONT.

BACK GEARING FOR LATHES.

SPECIFICATION forming part of Letters Patent No. 703,411,' dated July 1, 1902.

Application filed March 20,1801, Serial No, 52,045,

To all whom Lt AT COTLCETTL:

Be it known that I, JAMES HARTNESS of
Springfield, in the eounty of Windsor and-

State of Vermont, have invented certain new
and useful Implovements in Back Gearing
for Lathes, of which the following is a speci-
fication.

This invention has relation to lathes, and
more particularly to ‘“back veannw” (so
called) therefor.

It is the object of the invention to provide
an improved back gear by means of which
the spindle may be driven at any one of at
least three speeds by mechanism under one
control or by mechanism controlled by a sin-
¢le member, such as a clutch-lever. To ac-
complish this object, I employ in the present
embodiment of the invention two friction-
clutches and a positive cluteh, the latter be-
ing of the ratchet type and bemg reversible
to permit the spindle being driven in oppo-
site directions. I provide fric_bion-clutches
for connecting the two high-speed driving
mechanisms W1th the spindle and utilize the
positive clutch for connectmv the low-speed
driving mechanism with the splndle, although
itisobvious that I mayreverse the order with-
out departing from the scope and purpose of
the invention.

Referring.to the accompanvmo“ drawings,
Tigure 1 represents the head end of a Vlathe
equipped with my invention. Fig. 2 repre-
sents a longitudinal section through the spin-
dle with an intermediate driving mechanism
connected to the spindle. Iig. 3 represents
a section with the high-speed mechanism con-
nected to the spindle. Fig. 4 represents a
section transversely of the spindle on the line
4 4 of Fig. 2 looking in the direction of the
arrow. Fig. 5representsasection ontheline
55 of Fig. 2. Fig. 6 represents the end ele-
vation of the large driving-pulley with the
spindle in section and shows the spring-
pressed pins. TFigs. 7 and 8 illustrate the
cluteh for the intermediate driving mechan-
ism. Figs. 9 and 10 are views replesentmv
the posmve clutch more or less in section-and
looking from opposite ends. Fig. 11 illus-
trates the clutch membersin posibive engage-
ment with the driving-wheel. Fig.12 repre-
sents a longitudinal section, partially in ele-
vation, through the said clutech mechanism.

‘30 to the spindle 25. -

“son Wlth the belt-pulley 27.

(No model.)

Fws 13, 14, 15, and 16 represent details in
the construction of said posmve cluteh mech-
anism.

The invention is shown upon the drawings
as being placed upon a lathe such as illus-
trated in my copending applieation, Serial
No. 52,043, filed March 20, 1901; but it may
be employed in connectlon Wlth othel types
of lathes, if desired.

On the said drawings, and particularly in
Figs. 1, 2, and 3, the framework of the lathe
is.indicated at 20 and provides two bearings
21 and 22, in which are placed bearing blocks
or bushings 23 and 24, respectiveély, for the
shaft or hollow spindle 25. This spindle car-
ries at one end a chuck 261, which is sur-

- rounded by a housing 271 on the bed, and on

the other end & roller-feed 28. - The mechan-
ism for operating the roller-feed and chuck
are described in my said application and need
not be referred to herein, as they form no
part of the present mvenmon ‘

Loose on the spindle is a sleeve 26, to which
is keyed a large driving-pulley 27 by a key.
(Not shown.) This pulley rotates at a rela-
tively high rate of speed and is utilized to
drive the spindle at what I term the ‘“high”
speed. The hub of the pulley is formed with

“a tapering friction-surface 28, which may be

moved into engagement with the complemen-
tary surface of the collar 29, secured by a key
“To prevent the ecollar
or clutch member 29, as it is in reality, from
mwoving longitudinally of the spindle, I em-
ploy a nut 31, screwed on the spindle and
held against rotation by the screw 32. By
this collar I am enabled to adjust the clutch
member 29, as will be readily understood.
The hub of the pulley constitutes the other

»clutch member, and when the two are moved

into enﬂavement the spindle rotates in uni-
There is another
cluteh member 33, which is keyed, as at 34,
to the spindle, its complemental member be-
ing indicated at 35 and being placed loosely
upon said spindle. . This member 35 is pro-
vided with gear- teeth 36, while the sleeve 26
is p10v1ded “With gear- -teeth 37. 38. (see Fig.

1) is a shaft Jomnaled in bearings 39 and 40
‘and supported by the frame of the machine
and having thereon gears 41 and 42, inter-
meshing with the gear—teeth 87 and 36, re-
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spectively. The gears 37, 41, 42, and 36 form
a reducing -speed driving mechanism, and
they are constantly rotating so long as the
pulley 27 is in motion.

Held against longitudinal movement on the
spindle by shoulders 45 and 44 is an abut-
ment 45, which is formed in two semicircular
parts held upon the spindle by a sleeve 446.
This abutment and sleeve are provided with
a series of slots for the reception of wedging
dogs 47 and 48, held against displacement by
encircling springs 49 and 50, set in grooves
in the abutment. The outer wedge-shaped
ends of these dogs bear, respectively, against
loose collars 51 and 52, interposed between
the cluteh 28 and the clutch 35. Placed slid-
ingly on the sleeve 446 is an externally-
grooved collar 46, whose ends are adapted to
engage and depress the larger ends of the
dogs 47 or48. By sliding the collar 46 in one
direction or the other the dogs 47 or 48 will
be wedged or thrust inward, and the clutch
28 or the clutch 35 will be thrust into frie-
tional engagement with its complementary
clatch member to drive the spindle at a fast
or at an intermediate speed. This mechan-
ism thus far described does not différ from
that nowin use. To move the said ecollar 46,
I provide a yoke 55, which is fulerumed at 56
and is connected at its lower end to the pis-
ton-rod 57. This piston-rod is secured to the
pision 58 in the eylinder 59, loosely supported
at one end on the supporting-bar 60, pivot-
ally attached to the frame. The piston-rod
passes through a stuffing-box 61 on the cylin-
der-head, and it, together with the frame 60,
supports the cylinder. TFluid is introduced
into the opposite ends of the cylinder through
the conduits 62and 63, respectively, and when
the supply of fluid is cut off by a valve (not
shown) beiny moved to a neutral position
the yoke 55 is moved into position to unclutech
both of the cluteh members from the spindle
by springs 64 64, attached at their outer ends
to the rod G5, pivoted at 66 to the yoke, and
bearing at the inner ends against collars 67,

which are adapted to engage an eye 68 on the .

cylinder. As the piston moves in opposite
directions first one collar is engaged and then
the other, as will be readily understood. So
far as I am aware I believe I am the first to
provide fluid-operated mechanism for actu-
ating the back-gear clutch, and I do not limit
myself toany of the details which I have de-
seribed or which are illustrated upon the
drawings.

To distinguish the cluteh 35 and the mech-
anism which operates it, I call them the *“in-
termediate-speed cluteh” and the ““interme-
diate-speed driving mechanism.”

I will now proceed to describe the low-speed
cluteh, which is positive in its action, and the
low-speed driving mechanism. TLoose upon
the hub 69 of the clutch member 33 is a rela-
tively large gear 70, which intermeshes with
the continuously-moving small gear 71, ['ig.
1, which with the gear 701 designate the ““low-
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speed driving mechanism.” On the inner wall
of the rim of gear 70 are a plurality of cluteh-
teeth 72 (see Figs. 9 to 12) with which may
be engaged pawls or clutch members 73.
These pawls are pivotally mounted upon ar-
bors 74, projecting from the clutch member
33.  The pawlsarenormally disengaged from
the teeth on the gear when eitherof the other
two clutches is clutched to the spindle; but
said pawls are adapted to be moved toengage
said teeth for driving the cluteh member 33
in either direction, according to the direction
of rotation of the gear 70. To this end I at-
tach to each pawl a disk 75, having a pin 76
extending loosely into an aperture in the
disk and having a pivoted stud 77 projecting
into an aperture in the arbor 74 and bearing
against the spring 75, which thrusts it out-
ward. Theouter face of these disks near its
outer edge bears frictionally against an outer
annular surface 78, formed on the gear 70, so
that the tendency of the disks and the sur-
face is to be rotated in one direction or the
other so far as possible, the annular ring 78
engaging said disk at points relatively remote
from the axis upon which said disks are
adapted to rotate. Inorder, therefore, to pre-
vent the pawlsfrom engaging the clutch-teeth
exceptatthe propertime, I employashell-like
guard 80,havingslotsthrough which the pawls
are adapted to be projected at times. This
shell is adapted to be moved relatively to the
gear 70, so as to be interposed between the
pawlsand the teeth of the positive clutch mem-
ber or gear 70. This shell or guard is shown
in Fig. 12 as supported upon and loosely mov-
able relatively to the clutech member 33, which
is movable with the spindle. The said shell
is formed at one end witk a flange 82, adapted
to be frictionally engaged between two lugs
33, which are held together by-their inherent
resiliency to frictionally grip the flange and
retard the rotation of the shell or gnard. The
lugs are formed upon the bearing 40 for the
shaft 38, Under ordinary conditions, such
as when either the high-speed or the inter-
mediate-speed clutch is clutched to the spin-
die, the cluteh member 35 is traveling at a
greaterrateof speed than the gear70. There-
fove the frictional engagement of the annu-
lar surface 78 with the disk 75 throws the
positive pawls in the direction of the arrow
in Fig. 9, the gear 70 rotating in the direc-
tion of the arrow b. At the same time, how-
ever, the engagement of the lugs 83 with the
shell or guard retards the latter to such an
extent that it is interposed between the pawls
and the internal ratchet-teeth on the clutch
70, This will happen if the spindle be ro-
tated in either direction, provided always
that the cluteh member which carries the
pawls is traveling at a higher rate of speed
than the gear 70. When, however, the yoke
45 is moved to neutral position to unelutch
both the high-speed and the intermediate
cluteh devices from the spindle, the spindle
will gradually slacken in speed until the
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clutch member 33 is travelingat a lower rate
of speed than the gear 70. The effect of this
is to immediately oscillate the pawls 73 in a

direction opposite to the arrow a, and the

shell being at the same time retarded the
pawls will be permitted to pass from the ap-
ertures or notches in the shelland engage the
ratchet-teeth of the gear 70.- Thus all that
is necessary to throwin the low-speed clutch
is to uneclutch the high-speed and interme-
diate-speed clutches and permit the speed of
the spindle to slacken until it is rotating at
a lower rate of speed than the low-speed

- driving-gear 70. Just as soon, however, as

I5

either of the other driving mechanisms is

-clatehed to the spindle and the spindle is
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caused to rotateata greater rate of speed than
the gear 70 the dogs are thrown automatic-
ally to operative position and the shell or
guard is interposed between them and the
ratchef-teeth. This action of the. positive
clutch mechanism is somewhat peculiar; but
the latter is positive in action and is thrown
automatically into operation-by unelutching
either of the other mechanisms, although it
is not connected therewith except through the
gear. Itisevidentthatthe number of clutches
which I employ may be varied and that I may
dispense with one of the friction-clutches

-which I have shown without departing from

the spirit and seope of my invention.

Theinventionisnotlimited tothe particular
type-of pawland ratchet employed, as I con-
template using any mechanical equivalents
therefor, the words ‘‘pawl” and ‘‘ratchet”
being employed to designate all other con-
trivances which perform. substantially the
same functions insubstantially the same way.

Having thus explained the nature of the in-
vention and described a way of constructing
and using the same, although without at-
tempting to set forth all of the forms in which
it may be made or all of the modes of its use,
I declare that what I claim is—

1. In combination, a shaft, two driving
mechanisms adapted to be. driven in either di-
rection, a friction-clutch for connecting one
of said driving mechanisms to the.shaft, a re-
versible ratchet-clutch in constant potential
relation to the other said driving mechanism,
for connecting it to the shaft, and provisions
for throwing the friection-clutch into and out
of operation.

2. In combination, a shaft, two driving
mechanisms adapted to bedriven in either di-
rection, a friction-cluteh for connecting. one
dr1v1n°' mechanism with said shaft, a reversi-
ble ratchet-and- -pawl cluteh for. connectmg
the other driving mechanism with said shaft,
means for throwing said friction-clutch into
and out of operation, and provisions for hold-
ing the pawl out of engagement from the
ratchet when the friction-clutch.is in opera-
tion.

3. In combination, a shaft, two driving
mechanisms adapted to be driven in either di-
rection, a clutch for connecting one driving

3

mechanism with the shaft, méans for throw-
ing said clutch into and out of operation, and

-a positive clutch operable when the first-
mentioned clutch is out of operation, said

positive clutech having a ratchet and auto-

-matically-reversible pawls for engaging said

ratchet.

4. Incombination, a rotary shaft, three dlf-
ferently-speeded drlvmv mechamsms clutch
mechanism located between two of said driv-

ing mechanisms and having a member mov-

70

75

able in opposite directions to clutch said last-

mentioned driving mechanisms to the shaft,
and a third clutech mechanisin thrown auto-
matically into operative relation to the third

8o

driving mechanism when said movable mem-

| ber oeccupies a middle or neutral position.

5. Incombination, arotary shaft, three dif-

ferently- speeded dI‘lVlIlO' mechamsms adapt-

ed to be driven in elther direction, friction
clutech mechanism located between two of
said driving mechanisms and having a mem-

ber movable in opposite directions o clutch

said last- mentioned driving mechanisms to
the shaft, and a third clautch. mechanism
thrown automatically into operative relation
to the third driving mechanism, irrespective
of the direction of rotation of said driving
mechanism, when said movable member oc-
cupies a middle or neutral position.

6. Incombination, a rotary shaft, three dif-

ferently-speeded driving mechanisms, elutch

mechanism located between two of said driv-
ing mechanisms and having a member mov-
able in opposite directions to clutch'said last-
mentioned driving mechanisms to the shaft,

and a positive c]utch mechanism thrown au-,

tomatically into operative relation to the third
driving mechanism when said movable mem-
ber occupies a middle or neutral position. .

7. Incombination, a rotary shaft, three dif-.

ferently -speeded driving mechanisms, frie-
tion clutch mechanism located bétween two
of said driving mechanisms- and having a
member movable in opposite directions to
frietionally clutch said last-mentioned driv-
ing mechanisms to the shaft, and a:positive
clutch mechanism thrown automatieally into
operative relation to the third driving mech-

i-anism, when said movable. member occupies

a m1ddle or neutral position.

8. In combination, a shaft having two dlf-
ferently - speeded dl‘lVan‘ wheels thereon,.
adapted to be driven.in either direction, in-
dependent clutches for rotating said driving-
wheels in either direction, means for operat-
ing one of said elutches, and devices discon-
nected from said operating means whereby
when said last-mentioned clutch is inopera-

tive, the other cluteh is operated, and vice.

versa.
9. In combination, a shaft, 2 driving mech-
anism for rotating sald shaft in elther direc-
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tion,and automatic mechanism whereby when .

the speed of the shaft exceeds the speed. of
the driving mechanism in either direction the
latter is unclutched therefrom, and when the




I0

I5

20

25

35

4

speed of the shaftislessthan thatof the driv-
ing mechanism the latter is clutched thereto.

10. Incombination, a shaft, twodifferently-
speeded driving mechanisms rotatable in
either direction, a cluteh for the high-speed
driving mechanism, and automatic mechan-
ism whereby when the shaft is clutched to
the high-speed mmechanism,the low-speed driv-
ing mechanism is unclutched, and when the
speed of the shaft is less than that of the
low-speed mechanism,the latter is clutched
thereto.

11. In combination, a shaft having a mem-
ber, a positive clutch member, said members
beingrespectively fast and loose on said shaft
and rotating in the same direction, and one
or more independently-movable pawls carried
by one of said members and moved into op-
erative position by the other of said members
to positively eluteh said members together
when the speed of said members differs.

12. In combination, a reversibly-rotatable
shaft having a fast member and a loose mem-
ber rotating in the same direction, one of said
members having ratchet-teeth, and one or
more pawls carried by the other member to
cooperate with said teeth for connecting said
members, said pawl or pawls being automat-
ically reversible by a change in the speed of
movement of the loose member.

13. In combination, a driving member, a
driven member, a pawl carried on one mem-
ber, ratchet-teeth on the other member, an-
tomatic provisions by which the pawlis moved
to inoperative position when the speed of the

708,411

driven member exceeds that of the driving
member and is moved to operative position
when the speed of the driven member is less
than that of the driving member, and a guard
for preventing the pawl from engaging the
ratchet-teeth when it is in inoperative posi-
tion.

14. In combination, a driving member
adapted to move in either direction, a driven
member, an oscillatory reversible pawl car-
ried by one member, ratchet-teeth on the
other member, provisions for antomatically
oscillating said pawl to inoperative position
when the speed of the driven member in either
direction exceeds that of the driving member
and to operative position when the speed of
the driven member is less than that of the
driving member, and an automatic guard
which automatically prevents the engage-
ment of the pawl with the ratchet-teeth when
said pawl is in inoperative position.

15. In combination, a driving member, a
driven member, an oscillating pawl on one
member having a single operative end,
ratchet-teeth on the other member, a frietion-
surface on the last-mentioned member, and
a rotatable disk on said pawl to engage said
friction-surface, substantially as described.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

JAMES ITARTNESS.

Witnesses:
J. W. BENNEIT,
D. S. BROWNELL.

40

45

50

55

6o




