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PATENT OFFICE.

JAMES E. SCHOCLFIELD; OF DANVILLE, VIRGINIA, ASSIGNOR TO PULLER MANUFAC-
TURING €O, INC.,, OF NEW YORK, N. ¥, &4 CORPORATION OF NEW YORE.

PULLING DEVICE.

Lpplication filed Gotober 21, 1922, Serial No. 595,988,

This invention relates to pulling mecha-
nism.or the like for hauling or lifting a load
and has for its main object and feature
means whereby different speed and power
ratios may be established when using the de-

vice in connection with different loads, and:

whereby also the mechanism is reversible so
that it may be used as a retarding device as
when lowering a load. A further object and
feature of the invention resides in the gen-
eral arrangement of the. parts whereby a
simple, efficient and compact structure 1s
produced.

Tn the accompanying drawings the inven-
tion is embodied'in a concrete-and preferred.

form in -which,

Fig. 1 is a side elevation looking In the
direction of arrow 1 of Fig. 2 of a machine
embodying the Invention, with parts broken
away, and in section.

Fig. 2 is a top plan view of the device with
parts broken away, and in section.

Fig. 8 is a side elevation. looking in the
direction of arrow- 3, Fig. 2, with parts
broken away, and in section.

Fig. 4 is a disagsembled view of the pawls
of the low speed device with their support-
ing means. ‘

Fig. 5 isa
handle or crank. ,

Figs. 6.to 12 inclusive are. diagrammatic
views showing the operation of the low-
speed device.

1 indicates a framework of any suitable
construction in which, is loosely mounted a
chaft 2 supported in suitable bearings:in
sneh manner that the shaft may be rotated or
oscillated. Loosely mounted on shaft 2 is
drum 3. Mounted Fast on shaft 2 is an arm
4 carrying a pawl b that engages ratchet
teeth € on a flange of the drum. Said pawl
is pivotally supported at 7 and is normally
urged into engagement: with the ratchet
aforesaid by means of spring 8. By de-
pressing the pawl forwardly into the dotted
line position (Fig. 1),
the spring, the pawl and ratchet mechanism
is rendered inactive.

Also mounted fast on shaft 2 is an arm 9

“on which is pivotally supported a pawl 10

normally urged by a spring into engage--

ment with ratchet 11 on gear 12 which gear
is mounted.loosely.on shaft 2. Meshing with

gear 12 is.a pinion 18.mouinted for rotation-

"at 14 in the framework; and meshing with

letail view of the operating

against the action of

pinion 18 is an internal gear 15 on one of the
flanges of the drum. Pawl 10 may be
thrown out of operation by depressing it
against the action of the spring and holding
it in this position by latch 16.

Tt will be seen from Fig. 2 that shaft 2
projects’ through the framework at either
side thereof and has squared ends and that a
lever 17 (Fig. 5) or a-crank may be attached.
to either squared end of shait 2; or, for that
matter, a driving. pulley or other transmis-
sion means may be secured thereto. It will
further be seen from Fig. 2 that the two
trains of transmission. means are housed

within side flanges on the drum. - Also-that °

since pawl 5 transmits its power directly to
the drwn and pawl 10 transmits its power
indirectly through gearing to the drum, the
speed and power ratio of the two sets of
transmission means arve different with: re-
spect to each other. Furthermore, ratchets
6 and 11 and pawls-5 and 10 face in opposite
directions.

It will now be understood that, by means
of the mechanism described, the drum may
be actuated in a number of different. ways.
If both pawls are in engagement with the
ratchets; then, by rocking shaft 2 in opposite
directions, from either end thereof, as by
neans of handle 17, the drum will be rotated
in one and the same direction. By throwing
one or the other of the pawl and ratchet
mechanisms out of operation, the drum can
e intermittently rotated in the same direc-
tion. Finally, the drum may be rotated con-
tinuously by rotating shatft 2 in one direc-
tion or the other, the direction of rotation of
shaft © determining the train of mechanism.
through which the drum is driven. In case
shaft © is rotated continuously it is not neces-
sary to throw one of the pawls out of ac-
tion. If is rather an advantage to keep it
in sinee the pawl not used for driving will’
act as a stop pawl to prevent backward vo-
tation -of the drum. :

Within a small compass, therefore, and by
relatively simple means, o number of dii-
ferent operating conditions can be met and
different speed and power ratios can be ob
tained at the will of the operator.

Although several speeds of the drum are
obtainable by the means just described, we
will, as a matter of convenience, refer to
tlie several trains of connections between the -
internal shaft and the drum as the “high
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speed device” and 1t will be understood that
such “high speed device” constitutes » com-
plete mechanism {or pulling, lifiing or
lowering objects, especially when associated
with a brake mechanism to be presently de-
sert is preferred, however, to have
one or more auxiliary low speed mechanisms

r nt speed and power ratios
with respect to each other and with respect
to the several speeds of the “high speed
device”. These mechanisms are designated
by 18 and 19 (Fig. 2) and consist essentially
of two ratchets 20 and 21 and two pairs
of low speed pawls 22, 23 and 24, 25. It
will be seen that vatchet 20 is in the outer
cireumference of the web of the drum that
houses one set of gearing between shaft 2
and drwn 8, internal gear 15 being on the
inside of said web; and that ratchet 21 is on
the outer circumference of a web of the
drum on the cther side of the machine. The
two pairs of low speed pawls arve carried by
rocking members 26 and 27 respectively

. which are mounted independently of shaft
2 and exteriorly of drum 3 in the framework

of the machine. Since the low-speed devices
18 and 19 ave identical in construction except
for their power and speed ratio, only one
of these, namely 18, will be described in
detail.

Rocking member 26 is mounted to oscil-
late in the framework and has 2 squared end
28 to which handle 17 may be fitted; and
is further provided with a ‘stop member 29
that limits its rocking movement by coming
in contact with abutment surfaces 30 and
3L. 32 indicates an auxiliary abutment
member pivoted on the framework. Member
26 is provided with two pawl seats 33 and
34 having at one end apertures 85. Pawls
22 and 23 are provided with pivot exten-
sions 36 and 387, one of which fits into aper-
ture 35 and the other of which is held in
position by cap 38 having two recesses in its
lower surface as shown. Cap 88 is held in
position by means of plate 39 secured to the
end of member 26 by means of bolt 40;
bolt 41 passing through plate 89, member 26
into cap 38 to secure the latter in position.
Pawl 23 also has cam surfaces 42 and 43,
and 44 indicates a pin on the framework
against which pawl 23 acts. Fach pawl is
further provided with two pins 45 for the
purpcse of receiving springs 46 and 47
between them. These springs are carried by
a pawl reversing member 48 pivotally sup-
ported at 49 in the framework and con-
trolled by pawl reversing lever 50 pivoted
to the end thercof and extending through

a slot 51 in the framework. 52 is a pro-
jection that may engage a protuberance on

the upper or lower side of that part of the
framework to which it is adjacent. Tt will
be understood that when the parts are in
the position shown in Fig. 3 springs 46 and
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4T urge the pawls toward the ratchet: and
hat when the parts are in the position
shown in Fig. 1, where the parts 1 lating o
Iow speed device 19 are shown, sprin

and 47 urge the pawls away fron

Do

¢

.ratchet.

With the parts in the position shown
Hig. 8, handle 17 may be attached to squ
end 28 of member 26, and said member 26
now being moved to the left, in Fig. 3, will
aise pawl 22 to engage a teoth of the
ratchet thereby rotating the drum. i
movement of pawl 22 is due to the fact that
pawl 22 is pivoted at a point eccentric with
respect to the center of cscillation of meni-
ber 26. Tor the same reason pawl 23 will,
during this movement to the lcit of lever 17
gradvally withdraw in an upward and right
hand direction until it passes the next tooth
on the ratchet when spring 47 will force it
into said tooth and this occurs just prior to
the engagement of stop 29 with shutment
surface 31. !

(233

On the reverse stroke of lever
17 and member 26 pawl 23 pushes the drum
and pawl 29 disengages until the next tooth
is reached when spring 46 moves it into sail
tooth. Under these conditions, thereforc,
oscillation of member 26 will rotate {l:c
drum clockwise as viewed in Fig. 8.

During the operation just described, pin
44, while it contacts at times with the lower
cam surface of pawl 23, does not function:
and similarly the upper cam surface on
pawl 23 does not function with respect ‘o
the lower surface of pawl 29.

It it is now desired to relieve the strain

on the cable without entirely veleasing the

drum or to lower an object, pawl revers-
ing member 48 is moved into the position
shown in Fig. 1 in which position the
springs normally urge the pawls away from
the ratchet.

This action, however, will not materialiv
affect pawls 22 and 23 because the load is
equally distributed between them when *
pulling motion is stopped by stop 29 moving
slightly away from abutment 30 or 81 as the
case may be. The same action will also
occur when holding the load during pulling
by the low speed pawls.

To begin the lowering operation when the
low speed pawls 22 and 23 are in the posi-
tion indicated in Fig. 6, lever 17 must first
be pulled hackward (to the right) until sto D
29 comes against abutment member 80 thus
releasing the holding pressure on pawl 2%
and puiling it back far enough to allow
spring 46 to throw it downward past the
ratchet tooth, as indicated in Fig. 7, until it

rests upon the upper surface of pawl 23.
The pull of the lead, being in the direction

of arvow in Fig. 7, is now sustained by pawl
23 moving it backward and throwing lever
17 forward. During this action pawl 22 is

advancing and its Iower surface will ride
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on the upper cam surface 42 of lever 23 un-
til it ie guided against the action of spring
46 into the next ratchet tooth. (Figs. 7, 8
and 9). When the parts reach the position
shown in Fig. 9, they ave in a holding posi-
tion. By allowing the forward movement
of lever 17 to continue until stop 29 comes
against abutinent member 31 (Fig. 10), the
load will be thrown on pawl 22, whereby
pawl 28 is veleased and falls into contact
with pin 44. On the return stroke of lever
17, pawl 22 will be retracted and 28 will ad-
vance, and in so doing pin 44 will guide
pawl 23 into engagement with the next
ratchet tooth (Figs. 11 and 6) and will even-
tually release pawl 22 (Fig. 7).

Tig. 12 shows the parts in the neutral po-
sition when 1o load is on the drum, in which
dnse springs 46 and 47 throw both pawls out
of engagement with the ratchet. In this
position stop 29 is in a vertical position and
may rest against auxiliary stop 32 which
has been thrown forward as indicated.

Trom what has been said it will now be
evident that the so-called “high speed mech-
anism” rotates the drum in a clockwise di-
rection when viewed in Fig. 8 regardiess of
whether shaft 2 is rocked or is rotated in
either direction, and that either of the low
speed mechanisms 18 or 19 will rotate the
drum in a clockwise divection when viewed
in Fig. 8. It follows, therefore, that when
the drwm is actuated by the high speed
mechanism either one or both of the low
speed mechanisms act as stop pawls prevent-
ing backward rotation. Therefore, if it is
desired to run out the cable preparatory to
beginning winding by means of the “high
speed device”, or when lowering a light
load, the low speed pawls are placed in neu-
tral (Fig. 12) while the cable is so running
out and pawls 5 and 10 of the “high speed
device” are likewise thrown out of engage-
wment with their ratchets.

Associnted with the pulling device is a
suitable brake. In the present case the
auter circumference of internal ratchet 6
forms a brake surface 53 surrounding which
iy a bralke band 54, the free ends of which
are attached to a rocking member 55 mount-
ed in the framework, the points of attach-
ment of the brake band being eccentric with
respect to the center of member 55. Mem-
ber 55 carries a brake handle 56 and has a
ratchet 57 formed at its lower surface, with
which latter engages latch pawl 58 which is
vrged into engaging position by spring 59.
80 is a brake release lever which acts against
pin 61 on pawl 58 to release the pawl from
the ratchet.

The device as a whole is conveniently
mounted on road wheels 62 suitably jour-
naled to the framework.

I claim:

1. A pulling device or the like compris-

8

ing: an oscillatory shaft, a drum loose on
the shaft, pawl and ratchet means between
the shaft and drum for rdtating the drumin
in the same direction upon a stroke in either
direction of the shaft, a rocking member in-
dependent of the shaft, a pair of low speed
pawls on the vocking member, and means,
sctuated by said low speed pawls, for votat-
ing the drum in the same direction upon
actuation of the rocking member in opposite
directions.

2. A pulling device or the like compris-
ing: a drum, two shafts, one loose within
the drum and the other external of said
drum, ratchet and pawl mechanism between
the internal shaft and the drum for driving
the drum in one direction upon oscillation
of said shaft, and a second ratchet and pawl
mechanism between the second shaft and the
drum, having a different speed and power
ratio from that of the first ratchet mecha-
nism, for driving the drum in one direction
upon oscillation of the second shaft.

8. A pulling device or the like compris-
ing: a drum, three shafts, one loose within
the drum and the others external of said
drum, ratchet and pawl mechanism between
the internal shaft and the drum for driving
the dium in one direction upon oscillation
of sald shaft; and two other ratchet and
pawl mechanisms between the two external
shafts and the drum, having -a different
speed and power ratio with respect to each
other and with respect to the first pawl and
ratchet mechanism for driving the drum in
one direction upon oscillation of either oi
the external shafts.

4. A pulling device or the like compris-
ing: a shaft, a drum loosely mounted on
said shaft, side flanges on said drum, an in-
teinal gear on one of said flanges, a pawl
mounted on said shaft adjacent the plane
of said internal gear, means lhoused within
the flange for transmitting the motion of the
sawl to the internal gear, a ratchet adjacent
the other flange of the drum and movable in
unigson with the latter, and a second pawl
mounted on said shatt adjacent the plane
of said other flange-and operating in a di-
rection opposite to that of the first pawl,
whereby rotation in the same direction is im-
parted to the drum during oscillation of the
shaft in opposite directions.

5. A pulling device or the like compris-
ing: a shaft, a drum loosely mounted on said
shaft, side flanges on said drum, an internal
gear on one of said flanges, & pawl mounted
on said shaft adjacent the plane of said in-
ternal gear, means housed within the flange
for transmitting the motion of the pawl to
the internal gear, including a gear loosely
mounted on the shaft, a ratchet carried by
said gear, and a pinion in mesh with the
loosely mounted gear and the internal gear,
a ratchet adjacent the other flange of the
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