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United States Patent Office 3,232,127 
Patiented Feb. , 966 

3,232,127 
RATCHET EVICE 

Eisner W. Easter, Pittsburgh, Pa. 
(827 Strait St. Coraopolis, Pa.) 

Fied Feb. 22, 1963, Ser. No. 258,021 
i2 (Clains. (C. 74-143) 

This invention relates to ratchet devices and more par 
ticularly to a manually operated ratchet device for the 
winding and reeling of cables and the like onto a drum 
whereby tension on a cable wound on the drum is adjust 
able by selectively tightening or slackening the cable 
through controlled rotation of the drum. 

It is ofttimes desired to lash barges and other floating 
vessels to one another or to landings and decks by the 
means of rigging such as winches and the like. In the 
accompiishment of this function, customary rigging such 
as ratchets, guide frames, deck pads and the like are used 
which submit operating personnel to the hazards of open 
gearing and other exposed mechanisms as well as to 
dangerous flying rigging occasioned when weakened ele 
ments placed under stress break. Also, the operation of 
customary rigging normally requires that hand tools and 
extra gear be brought to the site of the device in order to 
manipulate it, and the necessity for such becomes a burden 
and a hazard especially in consideration of the station of 
employment of such devices where operating personnel 
must be unencumbered for quick movement to avoid 
accidents. 

It is the principal object of the instant invention to pro 
vide a new and improved ratchet device. 

Another object is to provide a rotary ratchet device 
with a strong holding and pulling power for lines wound 
onto the device. 
A further object is the provision of a ratchet device 

having all mechanical elements enclosed within a housing 
for protection against the weather and for the safety of 
operating personitel. 
Another object is the provision of a ratchet device 

having a unique ratchet dog assembly wherein a safe and 
positive pulling and locking of a rope load is possible 
through double-acting dog elements operative with large 
ratchet teeth to control the cabie drum rotation. 

Still another object is the provision of a ratchet device 
which is compact in design for mounting onto deck Stir 
faces and the like wherein maximum overhead clearance 
is required. 

Still another object is the provision of a ratchet device 
having a cam controlled ratchet dog assembly such that 
the function of holding, pulling, or releasing of a cable is 
made selective with ease and simplicity of action. 
A still further object is to provide a ratchet device which 

is constructed to withstand cable shock loads without 
failure. 
A complete understanding of the instant invention may 

be had from the following detailed description of a specific 
embodiment thereof when read in conjunction with the 
appended drawings, wherein: 
FIG. 1 shows the device in plan view with the mecha 

nism thereof completely enclosed by a housing; 
FiG. 2 is a side elevational view of the device with 

an operating handle thereof elevated into a position for 
oscillation; 

FIG. 3 is a plan view of the device with the top cover 
plate removed exposing the ratchet mechanism and Sup 
port frame therefor; 
FIG. 4 is a longitudinal cross-section of the device, 

partly broken away, taken along the line IV-IV of 
FiG. 1; 
FIG. 5 shows the ratchet dog assembly conditioned for 
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incremental release of a load or tension on a cable wound 
on the device; 
FIG. 6 depicts the ratchet dog assembly conditioned for 

release of a rope or cable from the ratchet with parts 
arranged for braking action of such release; and 

FIG. 7 is a sectional view of the attachment of dog 
assembly elements to a support post taken along line 
VI-VII of FIG. 3. 

Referring now to the drawings wherein like reference 
characters designate like or corresponding parts through 
out the several views, there is shown in FiG. 1 a housing 
generally designated numeral 1 having a cover plate 2 
with a manually operable handle 13 which is folded on 
itself in its retracted or rest condition. As best shown 
in FGS. 2 and 4 the handle is connected to a pin 4 
protruding through the cover plate E2 and which is inte 
grally formed, for example, with a shaft 5 mounted for 
oscillatory movement within the housing 1. The handle 
3 is provided with a bifurcated bracket 6 which is suit 

abiy connected to a block or support 7 fixed to the pin 
f4 by fastening means such as a wedge pin 20, FIG. 2. 
The support 7 includes an elongated slot 3 to which the 
handle bracket 16 is slidably bolted by a fastener 9 
fixedly located on the bracket. 
When the handle is raised in the position shown in 

FIG. 2, and thrust in a direction toward the left end of 
the slot 8, the bolt 19 slides within the siot 13 and the 
handle moves in such direction so that a projection 21 
depending from the lower surface of the handle 13 is 
removed from a notch 22 of the support E7 into an ele 
vated position above and behind an abutment 23 fashioned 
in the top of the support 7. Thus, the handle is nain 
tained in its elevated condition as depicted in F.G. 2 
until it is pulled upwardly and over the abutment 23 and 
lowered into the notch 22 into the rest position shown in 
FIG. 4. The support 7 and the bracket 16 of the handle 
are in close fitting engagement such that arcuate move 
ment of the handle 13 oscillates the shaft i5 through an 
angle above and below the line V-IV of FIG. 1 about 
the fixed axis of the shaft. 
The ratchet device includes a cable drun 24 as best 

illustrated in FIGS. 2 and 4 which includes a reel portion 
on barrel 25 with side flanges 26 and 27, the latter flange 
being integrally formed with an upwardly directed con 
tinuous hub 28. A hand wheel or outer rim 29 is con 
nected fixedly to the hub 28 by spokes 3 whereupon 
rotation of the hand wheel 29 simultaneously rotates the 
drum barrel 25 for a purpose to be explained more com 
pletely hereinafter. A fairlead 32 is provided on the 
barrel 25 as shown in FIG. 2, having a bore 33 through 
which an end portion of a cable, not shown, is secured 
to the barrel by a set screw or the like engaged within an 
aperture 34 opening into the bore 33. A cable, rope or 
the like can be attached securely to the cable drum 24 
rapidly by utilization of the fairlead 32. 
The hub 28 forms a side enclosure for the mechanical 

elements associated with the ratchet device 1 as in 
dicated in FIGS. 3 and 4. The hub inner wall 35 has 
ratchet teeth 36 circumferentially arranged about a cast 
ing or support frame 37 to which is engaged a ratchet 
dog assembly 38 and other elements of the device to be 
explained subsequently. The barrel 25 of the cable drum 
24 is mounted for free rotation about a post 39 having 
a circumferential flange or skirt 42 which is secured to 
a deck of a vessel, for example, by suitable means such 
as welding to fix the ratchet device it in location for 
use. The post 39 is hollow with a top circumferential 
flange 42 inwardly directed which functions as a support 
ledge for the frame 37 which is attached thereto by 
Suitable means such as bolts 43 passed through a lower 
inwardly directed flange of the frame. The frame 37 
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includes posts 42 which are each provided with a tapped 
bore or opening into which mounting bolts 43 are engaged 
for Securing the cover plate 2 in position spaced above 
the hub 28 with the periphery of the cover 12 overlapping 
the periphery of the hub to shelter the mechanism there 
in. The casting or support frame 37 has integrally formed 
therewith a pair of vertically spaced sleeves 46 in which 
the shaft 5 is slidably set for rotary motion brought 
about by oscillation of the handle i3 through arcs of 
swing as described previously. The shaft 15 is shouldered 
as at 47 for retaining the shaft coaxially in position with 
in the aligned pair of sleeves 45. Also formed integrally 
with the casting or support 37 is a bearing boss 43 on 
which is pivoted an end of a can pin 49 of a control 
can 5. The upper end of the cam pin 49 extends 
through an aperture of the cover plate 12 for attachment 
to a control lever 52, Fig S. 1, 2 and 4, for the purpose 
of rotating the control cann 5 arcuately to various posi 
tions for changing the action of the ratchet device where 
by the ratchet is in a condition for holding, pulling or 
releasing of a cable lead selectively. 

Referring now to FIGS. 3 and 4, there is shown the 
dog assembly 38 for manipulation of the ratchet device 
2 in the selected conditions as aforementioned, with the 
shaft 15 positioned coaxially within the spaced pair of 
sleeves 46. A pair of dog pins 53 are rotatively seated 
within parallel longitudinal bores fashioned in the shaft 
15 between which lies the shaft axis in parallel rela 
tion. The pins 53 may be removably inserted into the 
parallel bores which extend partially through the length 
of the shaft 15, and a central portion of the shaft 15 
is removed for exposure of the pins 53 fitted within the 
bores. 

Each pin 53 has an integral dog or pawl extending 
radially therefrom, one of these pawls being designated 
54, and the other 55. Both have terminal portions for 
cooperation with the ratchet teeth 36. For convenience 
in explaining their operation, the shorter pawl 54 is sonne 
times herein referred to as a “dog,' and the longer one, 
55, as a "pawl,” although both function generally in the 
Sane way and form a part of the assembly hereinafter 
sometimes referred to as “the ratchet-dog assembly 38.” 
When the shaft 5 is oscillated by the handle 3 through 
a small arc, the axes of the pins 53 alternately fall below 
and above a line passing through the center of the shaft 
i5 coincident with line IV-V of F.G. 1, and the re 
Sultant mechanical connection of the dog 54 and the 
pawl 55 to the shaft 5 is sometimes referred to as a 
whiffletree organization. The dog 54 is provided with 
an upstanding rivet 56 approximate its acting end adjacent 
the ratchet teeth 36, and a control plate 57, which is 
slotted as at 58, is slidably connected to the rivet 56 
for motion transmission. Similarly, the pawl 55 has pro 
vided on its upper surface an upstanding rivet 59 which 
is engaged within a slot 6i of a control linkage 62. At 
the respective ends of the control plate 57 and linkage 
62 opposite their respective slots 58 and 61 is one arm 
of a bifurcated bell crank lever 63 engaged by a pin 
60 to both the linkage 52 and the plate 57 for pivotal 
movement, FIG. 7. The plate 57 with its slotted end 
58 and the link 62 with its slotted end and the rivets 
58 and 69 on the dog and pawi respectively engaged in 
the slots provide a lost motion linkage between the dog 
and pawl and the pivot pin 60 whereby arcuate movement 
of the pin 60 by rotation of the bell crank on its sup 
porting post chainges the attitude of the linkage with 
respect to the pawl and dog from a drunn winding attitude 
to a drum escapement action, as hereinafter more fully 
described. The bell crank 63 includes a second arm 64 
which is provided with a protuberance 55 in frictional 
engagement with the periphery of the cam 51, the pro 
tuberance 65 being received within an arcuate notch 66 
formed in the peripheral surface of the arcuate can 
as shown best in FiG. 3. The linkage 62 and the coin 
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4. 
jection or rivet 67 for a purpose to be more fully described 
hereinafter. 
The bell crank 63 is mounted for rotary action on a 

post 43 located at the upper left corner of the support 
frame 37 as viewed in FIG. 3. Also mounted for rotary 
movement on the same post is a release and brake con 
trol lever 68 which includes three arms 69, 7 and 72 
radiating from a central hub which is rotatively connected 
positions. The arna 75 is in biasing engagement with 
lowing engagement with the cam 54 as it is rotated by 
manipulation of the handle 52 to any one of three selected 
positions. The arm 7 is in biasing engagement with 
one tang of a spring 73 having three tangs, and a coil 
coaxially arranged on the post 44. The other two tangs 
of the spring radiate from its coil portion outwardly 
it to urging engagement with rivets 67 upstanding on 
the control plate 57 and linkage 62 biasing the acting 
ends of the dog 54 and the pawl 55 outwardly and con 
tinuously into yieldable abutment with the ratchet teeth 
35. When the arm 7; is moved arcuately by rotation 
of the 'cam 5, the force applied against the end of 
the spring 73 is changed accordingly, which either urges 
the acting ends of the dog 54 and pawl 55 continuously 
toward the teeth 33 with a firm pushing contact, or 
with a slight force of yieldable engagement. 
The arm 69 of the lever 68 is provided at its terminal 

with a lug 74 which is swung selectively as a stop member 
into abutment with laterai fingers 75 and 76 of the dog 
54 and the pawl 55, respectively to hold the ends of 
the dog and pawl out of engagement with the ratchet 
teeth 36 by the force of the spring 73 acting on the 
arm 71 when the cam 53 is positioned as shown in FIG. 6. 
The arm 69, biasied to move counterclockwise by the spring 
73 urging against the arm 7E, enables a toggle action to 
be effected both of the dog linkage and the pawl linkage, 
dejending on the orientation of the pins of the dog S4 
and the pawl 55 as effected by the rotation of the shaft 
i5. The acting ends of the dog and the pawl slide 
against the teeth 36 toward the center of the device. 
The third arm 72 of the lever 68 is suitably apertured 

to receive threadedly therein a stop member 77 which 
projects laterally toward the hub inner wall 35 which 
carries the teeth 36. The frame 37 incides a socket 
78 into which is fitted for rotation a pin 79 to which 
is Secured an arcuate brake 8i having a brake arm 82 
arranged to Swing into frictional engagement with the 
Wali 35 of the hub 23, beneath the plane of the circuira 
ferential ratchet teeth 36. The stop 77 is urged against 
the brake 81 both by the force of spring 73 directed 
against the aran 71 and by force exerted on the handle 
13 transmitted through the lug 74 and arm 69 when the 
lug is located within a notch 33 formed in the finger 75 
of the dog 54. The latter action occurs only when the 
can 5 is rotated such that the arm 71 is permitted 
to move toward the brake 8, at which time the arm 
69 of the lever 68 is moved by the spring 73 acting on 
the arm 71 to disengage by toggle action the acting ends 
of the dog 54 and pawl 55 from the teeth 36, as shown 
best in FIG. 6, when the load is alternately released on 
Such ends by swinging of the handle 13 to cause counter 
clockwise rotation of the hub 28, 

OPERAON 
The ratchet device as depicted in FIG. 3 has the ratchet 

dog assembly 38 in condition for taking up a line secured 
to the drum 24. The handle 13 is osciliated to rock the 
shaft i5 to alternately move the acting ends of the dog 
54 and pawl 55 into and out of engagement with the 
ratchet teeth 36. The dog 54 and pawl 55 are shown 
in FIG. 3 in holding condition with their ends in face 
to-face contact with the ratchet teeth 36. When the dog 
54 is rocked upwardly (as viewed in this figure) by si 
multaneeous arcuate movement of the handle 3 and shaft 
15, the dog pushes against a ratchet tooth in a clockwise 

trol plate 57 are each provided with an upstanding pro-75 direction to move the drum the increment of one tooth. 



3,232,12? 

At the same time, the pawl 55, which is biased outwardly 
toward the teeth 35 by the spring 73, drops into holding 
engagement with the next lower tooth whereupon arcuate 
movement of the handle E3 in a counterclockwise direc 
tion urges the pawl 55 upwardly to thrust against a tooth 
36 in a clockwise direction to move the drum another 
increment equal to one tooth while the dog 54 drops 
downwardly into the next tooth for a subsequent thrust 
when the handle is again swung in a clockwise direction. 
In this fashion, the ratchet dog assembly 33 is double 
acting with either the dog or the pawl forcing the drum 
in clockwise direction on the arcuate motion imparted 
to the handle in one direction or the other. If at any time 
it is desired to stop the take-up or winding of the rope 
onto the drum 24, the dog 54 and the pawl 55 will resist 
counterclockwise rotation of the drum 24 by reason of 
both having their acting ends in abutment with two ratchet 
teeth 36 with holding force applied by a cable load being 
equally distributed against these members; accordingly, 
the device is made fail-safe in that holding action is per 
formed by both the dog and the pawl 54 and 55, respec 
tively. 
Assuming the rope wound on the drum 24 is to be re 

teased, the control handle 52 is rotated to point to the 
“rope release" position indicated by suitable markings on 
the cover plate 2, FIG. 1, whereupon the cam 52 is ro 
tated through a clockwise angle of approximately 90 de 
grees, FIG. 6. This causes the proturberance 65 on the 
arm 54 of the bell crank 63 to be removed from the 
notch 66 to change the position of the pin 60 to which 
the attachment of the control plate 57 and linkage 62 is 
made with the bel crank 63. Also, the arm 71 of the 
brake and control lever 63 follows the cam surface in a 
direction counterclockwise, FiG. 3, with the one tang of 
the spring 73 urging the arm 74 in Such direction. Move 
ment of the arm 7 carries the arms 69 and f2 in the same 
direction or retation on the post 44 such that the former 
arin has its lug 74 brought into holding engagement 
against the fingers 75 and 76 of the dog 54 and the pawl 
5s, respectively, effecting a toggle action and maintain 
ing the acting ends of such members out of contact with 
the ratchet teeth 36 when the load on these ends is re 
moved by swinging of the handle 13 first in one direction, 
and then in the opposite direction. The simultaneous 
movement of the arm 72 with the arms 69 and 71 brings 
the stop 77 of such arm into urging contact with the brake 
8 to retard the counterclockwise rotation of the drum 
24. Accordingly, the drun 24 is allowed to rotate coun 
terclockwise inasmuch as the holding force of the dog 54 
and pawl 35 no longer is applied. Control of the counter 
clockwise rotation of the drum is maintained, however, 
through manipulation of the handle i3 whereby the brak 
ing force of the stop 77 is varied against the brake 8: 
by force exerted through the handle E3, to urge the pawl 
55 against the lug 74 in a counterclockwise motion, thus 
swinging the arm 72 and stop 77 into contact with the 
brake arm 82. 
When the control handle 52 is moved to the "load 

release' position which is suitably marked on the cover 
plate 22 of the device, the cam 5 in the condition shown 
in FIG. 3 is rotated approximately 90 degrees counter 
clockwise to rest in the position as depicted in FIG. 5, 
whereupon the bell crank arm 64 is released from its 
frictional contact with the cam 51. The pin 69 on the 
crank 63 is moved by such action about one post 44, 
FIG. 5, to a position whereat the acting end of the dog 54 
is withdrawn from a tooth 36. 
The disengagement of the dog 54 from a tooth 35 on 

oscillation of the shaft 5 is achieved by reason that 
the pawl 55 in its engagement with a tooth 35 is urged 
to release the force of a tooth 36 acting counterclockwise 
against the acting end of the dog 54. As mentioned pre 
viously, the cable on the drum barrel 25, when under 
load, creates a force which tends to rotate the drum 24 
counterclockwise, and the teeth 36 in turn distribute 
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the force of the load equally against the acting ends of 
the dog 54 and the pawl 55. When the force against the 
dog 54 is removed by movement of the pawl 55 clockwise 
from its holding position with a tooth 36, the control 
plate 57 linked to the dog 54 and to the pin 60 is pullied 
clockwise by the urging of the end of the tang of the 
spring 73 clockwise against the rivet 67 on the plate 57. 
The bell crank 63 is free to oscillate about the post 44 
clockwise to the limit established by the positionment of 
the can Si as shown in FIG. 5, the crank arm 64 being 
stopped when its Swings into abutting relation with the 
cam periphery. The rivet 56 of the dog 54 slides rela 
tive to the slot 58 within which it is captured, urging the 
plate 57 inwardly as the crank 63 and the position of 
the pin 68 move clockwise by the urging action of the 
spring 73 against the rivet 67 on the piate 57. In this 
Inanner, a toggle action takes place by which the acting 
end of the dog snaps out of engagement with a tooth 36 
when the load thereagainst is relieved by the acting end 
of the pawl 55 when moved clockwise past a holding po 
sition. 
The handle i3 is oscillated or permitted to freely oscil 

late clockwise whereupon the pawl 55 is backed down 
by the force of the tooth 36 with which it is engaged, the 
tendency being for the teeth 36 to be rotated counterclock 
wise when the cable is under tension. This movement 
pulls the pin 60 and crank 63 counterclockwise, and the 
spring 73 forces against the rivet 67 of the dog 54 while 
the rivet S6 of the dog 54 slides clockwise with relation to 
the slot 58. The spring 73 larges the dog 54 into engage 
ment with an adjacent tooth 36. The acting end of the 
dog thus is by toggle action disengaged from contact 
with a tooth, the tooth moves past the dog acting end 
counterclockwise, and then the acting end is urged 
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into contact with another tooth by spring action. 
The toggle action of the pawl 55 takes place when the 

dog 54 has assumed the force of both the tooth against 
which it abuts, and the force of the tooth which reacted 
against the pawl 55. At this time, the linkage 62 through 
the motion transmitting rivet 67 and the pawl 55 is pulled 
toward alignment of its longitudinal axis with that of the 
pawl 55. In other words, the angle included by the link 
age 62 and the pawl 55 increased toward 180 degrees by 
the downward or clockwise movement of the pawl pin 
53, FIG. 5, which pulls the pawl rivet 59 to move the link 
age 62 downwardly and inwardly. As the latter motion 
occurs, the spring 73 acting against the rivet 67 of the 
linkage 62 provides a Snap action which actuates the 
toggle action of the linkage 62 and pawl 55 by which 
the pawl 5S is disengaged from a tooth. Subsequently, 
the pawl 55 is engaged by reversal of the toggle action 
described. 

It can be appreciated, accordingly, that the drum 24 
is permitted to rotate counterclockwise by the alternate 
toggle action of the pawl 55 and the dog 54 as above 
described. In this movement, either the dog 54 or the 
pawl 55 is engaged with a tooth 36 such that at no time 
is the drum freely rotatable as it is when the cam 51. 
and dog assembly elements assume positions as shown 
in FIG. 6. 
By the concept of the instant invention, there is pro 

vided a safe and reliable means of take-up and paying 
out of a line wound on the drum 24. The device is 
double-acting on cable take-up. Upon pendulous motion 
of a foldable handle, the device maintains tension on a 
line connected to the drum by positive holding action 
of the acting ends of a ratchet dog assembly. Also, the 
tension may be released on a rope wound on the drum 24 
selectively by means of the positioning of a control cam 
5 which changes the biasing engagement of the dog 54 
and pawl 55 in relation to the ratchet teeth 36. The stop 
77 is swung against the brake 81 when the cam 51, FIG. 
6, is placed in the position shown, the arm 71 being 
spring-biased by the spring 73 toward the brake 81. 

75 Force exerted through the dog 54 when the lug 74 is re 
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ceived within the notch 83 of the dog finger 75 controls 
the braking force applied by brake 81 against the sur 
face 35 of the hub 28. 
The compact arrangement of the ratchet device. com 

prising the invention assures against damage from cross 
wires and rigging which must pass over the device when 
it is secured on the deck of a barge, for example, with 
the ratchet device serving as a means of lashing the barges 
to one another, or to landings and docks. Although, the 
device is compact, the unique double-acting dog as 
sembly 33 enables it to exert a strong pulling force and 
makes it possible for the device to be versatile. in opera 
tion by offering a cam controlled means of either taking 
up a cable onto the drum or relieving the tension on the 
cable at a controlled rate. 

It is manifest that the above-described embodiment of 
the invention is merely illustrative and that numerous 
modifications may be made within the spirit and scope 
of the invention. Further, it will be understood that the 
particular operating handle illustrated is only an example 
of one type of power means which may be operated upon 
in practicing the invention, and that the invention is not 
limited to use with the manual power means illustrated. 
What is claimed is: 

... A ratchet device comprising a post, a drum with a 
barrel mounted for rotation on the post, the drum having 
a hub co-extensive with the barrel and defining a re 
cess, a support frame fixed to the post and located 
within the recess, a shaft pivotally connected to the 
frame, a ratchet dog assembly linked to the shaft 
with a dog and a pawl having acting ends os 
cillated by rocking of the shaft, ever means for rocking 
the shaft, ratchet teeth coaxially fixed on the hub and in 
operative contact with the acting ends of the dog and the 
pawl for unidirectional incremental rotation of the drum, 
resilient in eans for urging the dog and pawl acting ends 
into yieldable contact with the teeth, a control cann. 
mounted pivotally on the support, a bell crank having 
one arm in cam following engagement with the campe 
riphery, an elongated control plate slidably connected in 
motion-transmitting relation to the dog, a linkage slid 
ably connected in motion-transmitting relation to the paw, 
the other arm of the crank being pivotally connected 
to the plate and to the linkage, and a control lever fixed 
to the cam for rotation thereof to a position whereupon 
the bell crank is pivoted to change the location of the 
pivotal connection of the plate and linkage with the crank 
to the arm whereby the acting end of the pawl is dis 
engaged from the teeth and the rotation of the drum 
in the one direction is reversed. 

2. A ratchet device comprising a post, a drum mounted 
for free rotation on the post, ratchet teeth coaxially posi 
tioned on the drum, double-acting dog assembly means 
supported on the post and having acting ends engaged to 
the teeth for rotation of the drum in one direction, coin 
trol cam means connected to the dog assembly means for 
engaging and disengaging selectively the acting ends of the 
dog assembly means with the teeth, motion-transmitting 
means connected to the dog assembly means for thrust 
ing alternately against the teeth with one acting end of 
the dog assembly means and then the other acting end 
whereby the drum is rotated incrementally, and urging 
means in biasing contact with the dog assembly means 
for forcing the acting ends into frictional contact with 
the teeth. 

3. A ratchet device comprising a post, a drum coaxially 
mounted for rotation on the post and having a hub ex 
ending above the post and defining a recess, ratchet 
teeth formed on the inner wall of the hub and arranged 
coaxially with the drum and post, a support frame 
mounted within the recess and fixed to the post having 
spacer posts extending above the hub portion of the drum, 
a cover plate fixedly mounted on the spacer posts and 
covering the recess formed by the hub above the post, 
a shaft mounted on the frame for rocking action and 
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with a portion extending above the cover plate, a dog 
connected at one end to the shaft, a paw connected at 
one end to the shaft, both the dog and the pawl being 
mounted to the shaft to pivot about parallel axes on op 
posite sides of the axis of the shaft, a control plate slid 
ably attached to the dog's other end, a linkage slidably 
attached to the pawl other end, the other ends of the dog 
and the pawl being in engagement with the ratchet teeth 
in one condition for rotating the drum incrementally in 
one direction, a bell crank connected to a spacer post 
for pivotal movement with one arm of the crank at 
tached to both the control plate and to the linkage, a 
spring in biasing engagement with the plate and linkage 
for urging the dog and the pawl other ends into frictional 
contact with the ratchet teeth, and manually operable 
means connected to the shaft for rocking the shaft where 
by the other. ends of the dog and the pawl alternately 
force against the teeth in one direction to rotate the 
drum. 

4. A ratchet device as in claim 3 including a control 
cam mounted for rotation on the support frame, a man 
ually operated lever fixed to the caim for selective rota 
tion of the can to operative positions, a control lever 
having a first arm in cam following engagement with the 
can, and a second arm in contact with the dog and pawi 
for holding the other ends out of engagement of the 
ratchet teeth, the control lever having a third airin, and 
a brake connected pivotally to the frame and urged into 
braking contact with the hub by the third arm when the 
second arm is in holding engagement with the dog and 
pawl. 

5. A winch comprising, 
(a) a hollow cylindrical post having an outwardly 
turned flange for mounting the post to a supporting 
Structure, 

(b) a drum rotatably mounted on the post and con 
centric tierewith having a lower reel portion with 
a flange at the bottom bearing on the outwardly 
turned fange on the post, an upper flange, an up 
wardly-directed hub continuous with the upper 
flange and of larger diameter than the reel portion, 
an annular series of teeth on the inner wall of the 
hub, 

(c) a ratchet mechanism housed within the hub co 
operating with the teeth for rotating the drum, 

(d) said hub having a plurality of spokes extending 
outwardly therefrom, a hand-wheel around the hub 
arid Supported by the spokes for manually turning 
the drum on the post, and 

(e) a fairlead on the drum for. Securing the end of a 
line to be wound on the drum. 

6. A ratchet device of the class described comprising: 
(a) a rotatably mounted drum having ratchet teeth 
around its inner wail, 

(b) a support structure mounted within the drunn 
about which the drum rotates, 

(c) driving means comprising a member mounted on 
the Support for oscillation about an axis parallel 
with and eccentric to the axis of rotation of the 
drum, said member having an operating handle ex 
tending above the drum for effecting oscillation 
thereof, 

(d) a dog and pawl on said member at opposite sides 
of its axis of rotation, the dog and pawl having ter 
minal portions for engagement with the ratchet 
teeth, oscillation of said member about its axis of 
rotation serving to alternately move the dog and 
pawl in opposite directions relative to the ratchet 
teeth, and 

(e) means for selectively conditioning the operation 
of the dog and pawl for 

(1) rotating the drum against the resistance of a 
load imposed on the drum when a cable is 
wound about the drum, 
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(2) an escapement position to effect a step-by 
step reverse rotation of the drum under tension 
when a cable is wrapped about the drum under 
tension, and 

(3) a position where the pawl and dog are en 
tirely clear of the ratchet teeth and the drum is 
free-running. 

7. A ratchet device as defined in claim 6 comprising 
a brake shoe mounted on the support structure within the 
drum, the brake shoe being operatively connected to the 
conditioning means and the driving means for movement 
of the brake shoe into and out of braking contact with 
the inner wall of the drum on actuation of the operating 
handle only when the dog and pawl are in a position clear 
of the ratchet teeth. 

8. A ratchet device as defined in claim 6 wherein bias 
ing springs are provided for urging the dog and pawl 
yieldably into engagement with the ratchet teeth, said 
conditioning means comprising a link attached to the dog 
through a lost motion connection and a link attached to 
the pawl through a lost motion connection and a common 
member for changing the effective attitude of said links 
relative to the dog and pawl respectively, and means for 
selectively effecting a change in the position of said com 
mon member. 

9. A ratchet device comprising: 
(a) a post, 
(b) a drum rotatably mounted on the post and having 

teeth around its inner wall, 
(c) a shaft pivotally mounted on the post, 
(d) means for oscillating the shaft about a pivot axis, 
(e) a dog and pawl pivotally mounted on the shaft 
on opposite sides of the shaft pivot axis, 

(f) biasing means for urging the dog and pawl toward 
and away from the teeth, 

(g) control means for selectively conditioning the 
biasing means to establish a plurality of operating 
modes including a forward driving mode wherein the 
dog and pawl alternately engage the teeth for incre 
mental unidirectional rotation of the drum in a first 
direction on oscillation of the shaft, a reverse mode 
wherein the dog and pawl alternately engage the 
teeth wherein the pawl and dog function as an in 
cremental escapement when the drum is urged in a 
Second direction by an external force and the shaft 
is oscillated, and a free-running mode wherein the 
dog and pawl are held out of engagement with the 
teeth, 

(g) a brake member pivotally mounted on the post 
for movement into and out of braking contact with 
the inner wall of the drum, and 

(h) means for urging the brake member against the 
rum wall. 

8. A ratchet device of the class described comprising: 
(a) a rigid support, 
(b) a rotary drum assembly mounted for axial rota 

tion on the support, 
(c) an annular Series of internal ratchet teeth on the 
drum assembly, 

(d) an operating member on the support interposed 
between the axis of rotation of the drum and the 
internal ratchet teeth and mounted on the support 
for oscillation about an axis parallel with the axis of 
rotation of the drum, 
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) 
(e) a pair of pawls pivotally mounted on the operat 

ing member, one pawl of the pair being at one side 
of the axis of rotation of said operating member 
and the other at the opposite side whereby oscilla 
tion of the operating member alternately advances 
one and retracts the other, each of said pawls having 
a ratchet-engaging free terminal, 

(f) a selector cam movable into any one of three posi 
tions, and 

(g) means controlled by the position of said cam for 
changing the operation of said pawls to alternately 
engage the ratchet teeth for rotating the drum in 
increments to effect a cable-winding rotation when 
the operating means is oscillated, or where the pawls 
alternately engage the ratchet teeth upon oscillation 
of the operating means to provide an incremental 
escapement when an unwinding torque is exerted on 
the drum, or where both pawls are simultaneously 
clear of engagement with the ratchet teeth. 

1. A ratchet device of the class described as defined 
in claim 0 wherein there is an internal braking surface 
on said drum, a brake shoe on the support within the 
drum assembly movable into and out of braking engage 
ment with said surface, and means including one of said 
pawls to effect motion of the brake shoe through the 
oscillation of said operating member when the pawls are 
in the last-named position clear of engagement with the 
ratchet teeth. 

12. A ratchet device of the class described as defined 
in claim 0 wherein the means controlled by the position 
of the cam comprises 

(a) a hook-like extension projecting laterally from 
each pawl in the plane in which it moves, 

(b) a separate link attached to each pawl near its free 
end through a lost motion connection, 

(c) a bell crank member pivotally mounted on the 
support having an arm to which both of said links 
are pivotally connected, 

(d) springs operating against said links and yieldably 
urging the ends of the pawls into engagement with 
the ratchet teeth, movement of the bell crank serv 
ing to change the attitude of said links with respect 
to the pawls for selecting the direction in which the 
drum is rotated by the pawls, said cam serving to 
restrain the oscillation of the bell crank in one posi 
tion and permit free oscillation thereof in another, 
and 

(e) other means controlled by the cam for coopera 
tion with said hook extensions on the pawls for hold 
ing the pawls out of engagement with the ratchet 
teeth. 
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