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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 

5 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 

10 feature of the invention resides in the gen eral arrangement of the parts whereby a 
simple, efficient and compact structure is 
produced. 
In the accompanying drawings the inven 

15 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 

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

parts broken away, and insection. 
Fig. 3 is a side elevation, looking in the 

direction of arrow. 3, Fig. 2, with parts 
broken away, and in section. - 

Fig. 4 is a disassembled view of the pawls 
of the low speed device with their support 
ling means. 

Fig. 5 
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 
shaft 2 supported in Suitable bearings in 
such manner that the shaft may be rotated or 
oscillated. Loosely mounted on shaft 2 is a 
drum 3. liounted fast on shaft 2 is an artin 
4 carrying a pawl 5 that engages ratchet 
teeth 6 on a flange of 
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 

- 

43 

line position (Fig. 1), against the action of 
the spring, the pawl and ratchet mechanisin 
is rendered inactive. 
Also mounted fast on shaft 2 is an al'm 9 

on which is pivotally supported a pawl 10 
normally urged by a spling into engage-- 
ment with ratchet 11 on gear 12 which gear 
is mounted loosely, on shaft 2. Meshing with 
at 14 in the framework, and meshing with 

is a detail view of the operating. 

the drum. Said pawl 

gear 12 is a pinion 13 mounted for rotation. 

pinion 13 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. - 

it 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 shaft 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 transimits its power directly to 
the drun and pawl 10 transmits its power 
indirectly through gearing to the drum, the 
speed and power ratio of the two sets of 
transmission means are 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 
latchets, then, by rocking shaft 2 in opposite 
directions, from either end thereof, as by 
means 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 call 
be intermittently rotated in the same direc 
tion. Finally, the drum may be rotated con 
tinuously by rotating shaft 2 in one direc 
tion or the other, the direction of rotation of 

() 
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shaft 2 determining the train of mechanism. 
through which the drum is driven. In case 
shaft 2 is rotated continuously it is not neces 
sary to throw one of the pawls out of ac 
tion, it is rather an advantage to keep it 
in since the pawl not used for driving will 
act as a stop pawl to prevent backward ro, 
tation of the druin. 

Within a small compass, therefore, and by 
relatively simple means, a number of dif 
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 
the several trains of connections between the 
internal shaft and the druim as the “high to 



0. 

30 

35 

. 

() 

(3. 

2 

speed device' and it will be understood that 
such “high speed device” constitutes a com 
plete nechanisian for pulling, lifting or 
lowering objects, especially when associated 
with a brake mechanisin, to be presently de 
scribed. It is preferred, however, to have 
one or nore auxiliary low speed mechanisms 
having different 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 (iFig. 2) and consist essentially 
of two ratches 20 and 21 and two pairs 
of low speed pawis 22, 23 and 24, 25. It 
will be seein that ratchet 20 is in the outer 
circuinference of the web of the drum that 
houses one set of gearing between shaft 2 
and drum 3, 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 other side of the machine. The 
two pairs of low speed pawls are carried by 
rocking members 26 and 27 respectively 

-i- 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 are 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 a squaled 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 
31. 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 35. Pawls 
22 and 23 are provided with pivot exten 
sions 36 and 37, 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 38 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 39, 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. Each pawl is 
further provided with two pins 45 for the 
purpose of receiving springs 46 and 47 
between theia. These springs are carried by 
a pawi reversing member 48 pivotally sup 
ported at 49 in the framework and con 
trolled by pawl reversing lever 50 pivoted 
to the end thereof and extending through 
a slot 51 in the framework. 52 is a pro 
jection that hay engage a protuberance on 
the upper or lower side of that part of the 
framework to which it is adjacent. It will 
be understood that when the parts are in 
the position shown in Fig. 3 springs 46 and 
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47 urge the pawls toward the ratchet: and 
that when the parts are in the positio: 
shown in Fig. 1, where the parts relating 
low speed device 19 are shown, springs 43 
and 47 urge the pawls away from the 

Y 

l'atchet. 
With the parts in the position shown in 

Fig. 3, handle 17 may be attached to Square: 
end 28 of member 26, and said inember 2i} 
now being noved to the left, in Fig. 3, will 
:alse pawl 22 to engage a tooth of the 
ratchet thereby rotating the drum. This 
movement of pawl 22 is due to the thst, 
pawl 22 is pivoted at a point eccentric wit} 
respect to the center of oscillation of nei 
ber 26. For the same reason pawl 23 wili, 
during this movement to the left of ever is 
gradually withdraw in an upward and rig 
hand direction until it passes the next too 
on the ratchet when spring 47 will force 
into said tooth and this occuli's just prior to 
the engagement of stop 29 with abutinent 
surface 31. On the reverse stroke of level 
17 and member 26 pawl 23 pushes the dial 
and pawl 22 disengages until the next tooth 
is reached when spring 46 moves it into Saii 
tooth. Under these conditions, thei'efore, 
oscillation of member 26 will rotate the 
drum clockwise as viewed in Fig. 3. 

iDuring the operation just described, pi: 
44, while it contacts at times with the lowe' 
cam surface of pawl 23, does not functioi ; 
and similarly the upper cann surface oil 
pawl 23 does not function with respect it) 
the lower surface of pawl 22. 

If it is now desired to relieve the strain 
on the cable without entirely releasing the 

h -- -- RC, 

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 pawis away fro: 
the ratchet. 
This action, however, will not materialis 

affect pawls 22 and 23 because the load is: 
equally distributed between them when { 
pulling motion is stopped by stop 29 inoviing 
slightly away from abutment, 30 o' 31 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 1 aust first 
be pulled backward (to the right) until sto 
29 coines against abutment member 30 this 
releasing the holding pressure on pawl 23 
and pulling it back far enough to allot. 
spling 46 to throw it downward past the 
ratchet tooth, as indicated in Fig. 7, until it 
rests upon the upper surface of pawl 33. 
The pull of the load, being in the directio: 
of arrow in Fig. 7, is now sustained by pawl 
23 moving it backward and throwing ever 
17 forward. During this action pawl 22 is 
advancing and its lower surface will ride 
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on the upper can surface 42 of lever 23 un 
til it is guided against the action of spiring 
46 into the next ratchet tooth. (Figs. 7, 8 

When the parts reach the positio1). 
shown in Fig. 9, they are in a holding posi 
tion. By allowing the forward movement 
of ever it to continue until stop 29 comes 
against abutinent member 31 (Fig. 10), the 
load will be thrown on pawl 22, whereby 
pavl 23 is released and falls into contact 
with pin 44. On the return stroke of lever 
17, pawl 22 will be retracted and 23 will ad 
vance, and in so doing pin 44 will guide 
pawl 23 into engagement with the next 
atchet tooth (Figs. 11 and 6) and will even 
tually release pawl 22 (Fig. 7). - 

Fig. 12 shows the parts in the neutral po 
sition when no load is on the drum, in which 
case 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. 
From what has been said it will now be 

evident that the so-called “high speed mech 
anism' rotates the drum in a clockwise di 
lection when viewed in Fig. 3 regardless of 
whether shaft 2 is rocked or is rotated in 
either direction, and that either of the low 
speed mechanisins 18 or 19 will rotate the 
drum in a clockwise direction when viewed 
in Fig. 3. It follows, therefore, that when 
the drun is actuated by the high speed 
inlechanism 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 
; hent with their ratchets. 

Associated with the pulling device is a 
suitable brake. in the present case the 
a liter circumference of internal 'atchet 6 
ions a brake surface 53 surrounding which 
is a brake 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 
'espect to the center of member 55. Mem 
ber 55 carries a brake handle 56 and has a 
'atchet 5 formed at its lower surface, with 
which latter engages latch pawl 58 which is 
uliged into engaging position by spring 59. 
60 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 
taled to the framework. 

I claim: 
1. A pulling device or the like compris 

ing: an oscillatory shaft, a drun loose on 
the shaft, pawl and ratchet means between 
the shaft and dium for rotating the druin 
in the same direction upon a stroke in either 
direction of the shaft, a rocking member in- 70 
dependent of the shaft, a pair of low speed 
Fawls on the Focking member, and means, 
actuated by said low speed pawls, for rotat 
ing the drum in the same direction upon 
actuation of the rocking linember in opposite 
directions. 

2. A pulling device or the like compris 
ing: a drum, two shafts, one loose within 
the d'un and the other external of said 
drum, ratchet and pawl mechanism between 
the internal shaft and the drum for driving 
the drun 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. 

3. A pulling device or the like compris 
ing: a drum, three shafts, one loose within 
the druin and the others external of said 
drulin, ratchet and pawl mechanish) between 
the internal shaft and the drum for driving 
the di'un in one direction upon oscillation 
of said 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 druin in 100 
One direction upon oscillation of either of 
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- 105 
teinal gear on Olie of said flanges, a pawl 
mointed on said shaft adjacent the plane 
of Said internal gear, means housed within 
the flage for transmitting the motion of the 
Pawl to the internal gear, a ratchet adjacent 110 
the other flange of the drum and movable in 
utilison with the latte, and a second pawl 
mounted on said shaft adjacent the piane 
of said other flange and operating in a di 
reption opposite to that of the first pawl, lls 
whereby rotation in the same direction is im 
paited 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 120 
shaft, side flanges on said dium, an internal 
gear on one of said flanges, a 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 12 
the internal gear, including a gear loosely 
mounted on the shaft, a latchet 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 80 

80 
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ovable in unison with the latter, 
Second pawl mounted on said shaft R. 

cent the plane of said other fiage and 
perating in a dii'ection opposite to that of 

first pavi, whereby rotation in the same 
tion is inapated to the d'un dia 

(site dii'ec 
t A pling device {}} the like comprisi 

{} a shaft. ii drin loo:ely ointed on 
shaft, side anges on sail drill, an inter 

ges, a pavi 
the plaine of 

in the 
o: the 

ge: i' (in Gne of said £ian 
not inted on said shaft adjacent 

Said internal gear, means 
fiange fo!' - - - - - 

t ti 

pawl to the a dia 
cent, the other flange of . . . i. i - 
able in linisei with the latte }}}d paw 

i - lhout ited Cin said shaft 
of said otheir fiaige and 
i'ection opposite to ti 
whereby rotation in 
impaited to the citly: 
the shaft in opposite 
oil the exterici of t 

ciliary locking in;e 
ad awls .. 
io 1' eig:igerient with -- i. St. GE 

the drain in the same O 
oscillation of the at{xiliary rocking 

device (: the like comp;is 
, a drum loosely mounted on saic 

it, side flages on said d'ulin, an intein: 
lar on Oile of said flanges, a pawi anol inted 

id shaft adjacent, the plane of Said in 
- seal', means housed within the flange 

s V 

3. 

geai', including a geal loosely 
no inted on the shaft, a ratchet, carried by 

!', aid a pilion in mesh with the 
ointed gear and the intel'nai geal, 
adjacent the other liaige of the 

drum &nd is loyable in unison with the latte', 
a secoid pawl moulted on said sliatt at lia 
cent the plaine of said other flange and op 
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erating iii a direction opposite to that of the 
first pawl, whereby rotation in the saine. 
i'ection is impated to the d'un during 

ii:tion of the shaft in oppo 
tions, a j'atchet. On the exterior of the first 
n:lied finge, an aus 
and a pair of iow speed 
iliary locking unenbei' fo: 
Said ratchet, to advance the dri 
Same direction during oscillation of 
iliary rocking leaker in opposite direc 

A pilling device or 
ing: a shaft, a drum io9sely 
shaft, side f id: c 
geal' on one 
on said shaft adjacent 
internal geal', means 
fittige for transiliitti: 
pawl to the internal gear, 
('ent the other fiange of ti 
a le in : iaison 

: inted oil 
said other' 

in (posi (35, a 'atchet 
exterior of the first hailed flange, an 

auxiliaiy 'ocking me}}}}er, a pair' of low 
speed pi} \\ is on the auxiliary rocking mein 
her for engagement with said i atchet to a ?i 
ance the dri in the same direction during 

oscillation of the auxiliary rocking member 
in opposite directioí;5, a latchet, on the ex 
tellion of the second fiange, a second al-N- 

'ocking membei, and a sec{}nd aii of 
low speed pawls, having a different speed 
and powei' 'a Éio from that of the first pain' 
of low speed pawls, mounted oil the Second 
auxiliary Janeiaier for engagement yith the 
'atchet on the second flange. 
Signed at New York city, in the io'ough 

of xianhattan, county and State of New 
York, this 19th day of C 2, 1922. - - CEOile:, . 

AMES E SCHOO: Fili). 
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