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This invention relates to new and useful im 
provements in concentric helical drum differen 
tial winches. 

It is one object of the invention to provide an 
improved differential drum winch for doing work 
requiring the application of a large force through 
a short distance of movement. 
An important object of the inevntion is to pro 

vide an improved differential drum Winch 
Wherein the two drums of different diameterS are 
provided in the form of concentric Substantially 
co-extensive helixes of different diameter. 
A further object of the invention is to provide 

a helical drum differential winch wherein the 
cables or lines are wound onto and off of the 
differential drums in substantially a plane per 
pendicular to the axis of said drum. 
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Another object of the invention is to provide 
a helical drum differential winch of the chair 
acter described wherein the cables or lines wound 
On the differential drums enter or leave the heli 
cal grooves of the different drums at a point 
spaced substantially 180 degrees from each other 
in Substantially a plane vertical to the longi 
tudinal axis of the drums, Whereby Side Sway and 
misthreading of the cables or lines is substan 
tially eliminated and the force applied by the 
winch is increased. 

Still another object of the invention is to pro 
wide a plurality of concentric helical drum dif 
ferential Winches nounted on the Sane shaft and 
Operating in opposite directions, whereby a con 
trolled force may be applied to work in opposite 
directions by said winches. 
A still further object of the invention is to 

provide a concentric helical drum differential 
winch which is particularly adapted for use as a 
Source of power for operating shearing machines, 
arbor presses, punch presses, tree pruners, steer 
ing devices, lifting devices, and the like. 

Still another object of the invention is to pro 
vide a concentric helical drum differential winch 
which is compact and simple in construction and 
economical to manufacture. 

Additional objects and advantages of the in 
Vention will readily be apparent fron the read 
ing of the following description of a device con 
Structed in accordance with the invention, and 
reference to the accompanying drawings thereof, 
wherein: . 
Figure 1 is a view in elevation of a helical drum 

differential winch constructed in accordance with 
the invention and showing the movable pulley 
and cable in extended position, 

Figure 2 is a view similar to Figure 1 showing 
the cable and pulley in a contracted position, 
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Figure 3 is an enlarged isometric view of the 

helical differential drum and movable pulley, 
Figure 4 is an enlarged end view of the helical 

differential drum and cable Wound thereon, and 
Figure 5 is a plan view of a double helical drum 

differential winch and showing the same acting 
upon a pivoted member to move the member in 
opposite directions. 
In the drawings, the numeral to designates a 

base member or support, which may form a part 
of a machinery frame, a building or any othel 
suitable stationary or fixed structure. Mounted 
on the base member are a pair of spaced bearing 
members carrying an elongate shaft 2 which 
is rotatable in said bearing blocks. The end of 
the shaft is formed with a Square 3 upon Which 
a crank 4 is removably mounted for turning the 
shaft. While a crank has been shown as the 
means for rotating the shaft 2, it is obvious that 
any other source of power, such as a motor or the 
like, may be used for that purpose. 
On the shaft 2 between the bearing members 

is located a helical differential drum member 5 
which is preferably in the form of a concentric 
Substantially co-extensive pair of grooved helical 
drum members of different diameters. The heli 
cal differential drums are in Substantially the 
form of a single thread worm, the larger drum 
being formed by the outer grooved faces 6 of 
the helical thread, and the Smaller helical drum 
being formed by the inner grooved roots of 
Said thread. 
An elongate flexible cable 20, which may be in 

the form of a flexible wire rope, wire, cord, chain, 
rope or any other suitable flexible material, and 
which will be hereinafter referred to as a cable, 
has one end 2 affixed in the root groove f7 at 
one end of the drum member by means of a clip 
22 held in place by a screw 23, as clearly shown 
in Figure 3. The cable is then Wound in Such root 
groove 7 to substantially the opposite end of 
the differential drum member 5, and then ex 
tends outwardly therefrom a substantial distance 
and is bent around a movable pulley block 24 
and then back to the differential drum member, 
where its other end 25 is secured by means of a 
clip 26 and bolt 27 in the large outer groove 6 
Of the differential drum member. 
The end of the cable which is mounted in the 

large Outer drum groove 6 is So affixed that the 
Cable is directed around the helical groove of the 
outer drum in the opposite direction from the 
portion of the cable which is in the inner Smaller 
drum groove 7, as clearly shown in Figures 3 
and 4. It will be seen, therefore, that as the drum 

i is rotated by the shaft 12 the cable will be wound 
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off of one of the drum grooves and onto the 
other, the cable being wound onto one drun 
groove at a point spaced substantially 180 degrees 
around the drums from the point at which the 
cable is wound off of the other drum grOOWe. 

Since the cable leaves one groove at a point 
substantially 180 degrees around the periphery 
of the drums from which the cable enters the 
other groove and the pitches of the two grooves 
are substantially the same, it will be seen that 
the points of entry and egress of the cable in the 
grooves are approximately one-half turn of the 
thread apart, so that one portion of the cable 
leaves the larger drum groove in Substantially the 
same plane vertical to the longitudinal axis of the 
drums as the other portion of the cable enters the 
smaller drum groove. Also, if the diameter of 
the groove of the sheave 30 of the movable pulley 
24 is substantially the same as the diameter of 
the root groove 7 plus one-half the difference 
between the diameters of the root groove and the 
outer tooth groove 6, the cable Sections extend 
ing from the differential drums will be Substan 
tially parallel to each other. Such structure and 
disposition of the cables provides maxinuin ap 
plication of force to the movable pulley by elimi 
nating angular components which would reduce 
the transmission of force from the drums to the 
pulley. 
The movable pulley 24 is suitably connected in 

some means to the work or load which is to be 
moved by the winch. As shown in the drawings, 
the pulley is provided with a Swivel hook 3 which 
has a rope or cable 32 engaged thereWith, Said 
rope supporting a load or weight W. Obviously, 
however, the pulley may just as well be connected 
with a lever arm or any other movable member to 
Which it is desired to apply force to CauSe OVe 
ment of Such member. 
It will be seen that when the differential drun 

member 5 is rotated, by means of the shaft 2 
on which it is mounted, so that the cable 2 is 
wound in the Smaller drum groove 7 as shown in 
Figure 1, the length of cable wound around Such 
Smaller helical drum groove is shorter than Would 
be the length of cable wound in the larger outer 
drum groove 6. Therefore, when the cable is 
wound in the smaller drum groove, the pulley 24 
is spaced the greater distance from the differen 
tial drums of the winch and is in the extended 
position. However, when the drums are turned 
in the opposite direction to wind the cable in the 
larger helical drum groove 6, the length of cable 
wound around Such helical drum is greater than 
was the length of cable which was in the Sinaller 
drum groove , so that the portions of the cable 
extending from the drums to the pulley 24 are 
reduced in length and the pulley is moved toward 
the helical differential drums to lift the weight W 
or to move a lever connected to the pulley toward 
the drun. 

It Will be Seen that as the drums are turned 
through one revolution, the pulley 24 will be 
noved toward or froii the drun a distance equal 
to one-half the difference between the helical dis 
tance around One turn of each groove. This is 
true because the length of the cable extending 
outwardly from the drum toward the pulley is 
increased or decreased during such single revolu 
tion of the drums by an amount equal to the dif 
ference between the helical distance around the 
larger groove and the helical distance around the 
Smaller groove. However, due to the double lines 
extending around the pulley sheave 30, the pulley 
will move only one-half such distance. 
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The distance of movement of the pulley is 

therefore a function of the difference in root 
diameters of the two grooves, and the mechanical 
advantage to be gained is the distance traversed 
by the applied force at the crank in one revolu 
tion divided by one-half the difference between 
the distances around the two grooves in One reVO 
lution. 

In Figure 5, a modified form of the invention is 
shown, wherein a pair of oppositely acting con 
centric helical drum differential winches are 
mounted on a single shaft and are operatively 
connected to opposite ends of a centrally pivoted 
lever for causing positive movement of the lever 
in either direction. This form of the invention 
is particularly adapted for use in devices wherein 
the lever must be positively moved in each direc 
tion, as for example a marine steering apparatus, 
or the like. 
Such modified form of the Winch includes a 

helical differential drum member 40 wherein the 
turns of the helical drums are in the form of a 
right hand thread, and a similar helical differen 
tial drum member 4 having its helical grooves 
directed in the form of a left hand thread. The 
drum members 40 and 4 are mounted in Spaced 
relationship on a single shaft 42 which is mounted 
at its outer ends in bearing members 43 carried by 
a, base or Support member 44. One end of the 
shaft is provided with a square extension 45 upon 
which a crank handle 46 is removably positioned 
for turning the shaft, though, obviously, the shaft 
may be turned by other means than the crank, 
Such as a motor Or the like. 
The cable 5) on the drum member O extends 

OutWardly from the drum member and is bent 
around a pulley 5 having a SWivel eye 52 con 
nected in an opening at one end of an elongate 
lever member 53 which pivots at a shaft 54 at 
substantially the center of the lever. The other 
end of the lever likewise has a pulley 55 connected 
thereto by a Swivel eye 56, and the cable 57 from 
the left hand helical differential drum member 4f 
extends around the sheave of the pulley 55. The 
cables 50 and 5 are so wound on the drum mem 
bers 4 and 4 that the lever 53 may be moved in 
either direction by movement of the pulleys 
caused by the Winch action of the differential 
drum members. 
Since the Worm threads which form the helical 

grooves of the drum members are directed in op 
posite directions, it will be seen that as the shaft 
&2 is turned in one direction, the cable 50 will be 
Wound Onto the larger drum groove of the drum 
member , while the cable 57 Will be Wound onto 
the Smaller drun groove of the drum member 4f. 
Likewise, when the shaft is turned in the oppo 
site direction the cable 59 will be wound off of the 
larger drum groove and onto the Smaller drum 
groove of the drum member 40, while the cable 
57 will be wound off the smaller drum groove onto 
the larger drum groove of the drum member 4f. 
Thus the lever member 53 may be moved in either 
direction about the central pivot 54, as shown in 
dotted lines in Figure 5. 
Since the diameters of the larger drum grooves 

of each of the drum members 40 and 4 are sub 
stantially identical and the diameters of the 
Smallel' d'un grooves of Said drums are likewise 
Substantially identical, it will be seen that the 
cables 5) and 5T will be maintained taut, and 
movement of the cabies causing corresponding 
noverinent of the pulleys at the Outer ends of the 
cables Will be uniform and equal with respect to 
each drum member, So that a positive force is ap 
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plied to the lever at all times and in both direc 
tions. 
The structure and operation of the helical drum 

members 49 and 4 are the same as those of the 
form first described, the only difference being 
that the drum member 40 is provided with a right 
hand thread, while the other drum member 4f 
is provided with a left hand thread. It will 
further be seen that such arrangement of the 
helical drum members causes the cables to move 
uniformly with respect to each other when the 
drums are turned. For example, when the drums 
are turned in one direction to Wind the cable 50 
onto the large drum groove of the drum member 
40, the cable Sections will move toward the right 
hand end of such drum member, and simulta 
neously the cable 57 will be wound into the 
Smaller drum groove of the drum member 4 and 
Will move toward the left hand of Such drum 
member, whereby the pull on the lever member 
will be substantially balanced. Likewise, when 
the drums are turned in the opposite direction, 
the cable sections will move toward the opposite 
ends of the drum members and the pull on the 
lever Will continue to be substantially balanced. 

If the shaft 54 is connected, for example, to the 
rudder of a boat, it will be seen that the double 
Winch mechanism provides for a positive applica 
tion of amplified forces to the lever arms to posi 
tively swing the rudder in either direction. Also, 
since the actions of the drums oppose each other, 
the lever 53 will be positively held in adjusted 
positions. 
It is believed to be readily apparent that the 

mechanical advantage obtained by the differen 
tial helical drums may be increased in value by 
reducing the difference between the diameters of 
the two drum grooves. Thus, if the smaller drum 
groove T is formed With a diameter more nearly 
approaching the diameter of the larger drum 
groove 6, it will be seen that a shorter length of 
cable will be payed off or wound upon the drums 
as they are rotated, thus applying a greater force 
Over a shorter period of movement of the movable 
pulley. Furthermore, it is believed to be readily 
apparent that by multiplying or compounding 
the pulley arrangement, an increased force may 
be transmitted to the movable pulley. This result 
can be obtained by affixing a stationary pulley 
to the base or Support member 0 and a double 
sheave in the movable pulley, and then looping 
the cables about the sheaves of the movable 
pulley and the stationary or fixed pulley, in the 
Well-known customary manner of compounding 
pulleys, to obtain a further amplification of force 
delivered at the movable pulley. 

It is also believed to be manifest that the num 
ber of differential drums acting upon a single 
Work member may likewise be multiplied. Thus, 
two or more drum members having the same 
helical thread direction provided thereon may be 
mounted on a single shaft and the cables from 
Such drums may be directed to a pair of sheaves 
in a single pulley So that both drums will act on 
the single pulley. It is also believed manifest that 
any other suitable arrangement of the drum 
Winches may be used to obtain a desired result. 
From the foregoing, it will be seen that an in 

proved differential dram winch has been pro 
vided having a drum member with two drums of 
different diameters in the form of concentric 
substantially co-extensive helixes of different 
diameter, and that a cable is wound on the drum 
member in such a manner that the sections of 
the cable acting upon the movable pulley enter 
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and leave their respective drum grooves in sub 
stantially a plane perpendicular to the axis of 
said drums, and that such arrangement provides 
for the application of maximum force by the 
drum winch. Since the cable sections enter and 
leave the drun grooves of the helical differential 
drum member in substantially a plane vertical 
to the axis of the drum, it will be seen that the 
cable may move from one end of the drum mem 
ber to the other without danger of misthreading 
of the cable, so that the cable Will remain in the 
proper drum grooves at all times. It will further 
be seen that the concentric substantially co-ex 
tensive helical differential drums of the drum 
member provide a compact simple construction 
having an improved winch action. Likewise, it is 
believed readily apparent that the helical dif 
ferential drum winch of the invention is particu 
larly adapted as a source of power for operating 
various types of machinery or the like requiring 
the application of a large force over a short dis 
tance. 

It will particularly be noted that a winch has 
been provided having a plurality of concentric 
helical drum differential Winches mounted on 
the Sane shaft and operating in opposite direc 
tions, whereby a controlled force may be applied 
to Work in opposite directions by the winches to 
cause positive controlled movement of the work 
in either direction. 
The foregoing description of the invention is 

explanatory only, and changes in the details of 
the construction illustrated may be made by those 
skilled in the art, within the scope of the ap 
pended claims, without departing from the spirit 
Of the invention. 
What I claim and desire to secure by Letters 

Patent is: 
1. In a differential drum winch of the type 

wherein a flexible cable has its opposite ends 
Secured to the drum and a loop between its ends 
extending outwardly from the drum, the im 
provement which includes, a cylindrical drum 
member rotatable upon its longitudinal axis, and 

5 a pair of substantially co-extensive concentric 
helical grooves of different diameters on said 
drum member for receiving the ends of the flexi 
ble cable. 

2. In a differential drum winch of the type 
wherein a flexible cable has its opposite ends 
Secured to the drum and a loop between its ends 
extending outwardly from the drum, the im 
provement which includes, a drum member ro 
tatable upon its longitudinal axis, a helical groove 
extending substantially from end to end of said 
drun member, and a second helical groove having 
a diameter greater than the first helical groove 
also extending substantially from end to end of 
said drum member, said helical grooves being 
Spaced one-half turn apart longitudinally of the 
drum member and adapted to receive the ends 
Of the cable. 

3. A differential drum Winch including, a cy 
lindrical drum member rotatable upon its longi 
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tudinal axis, a pair of co-extensive concentric 
helical grooves of different diameters on said 
drum member, and a cable having one end se 
cured in One of the helical grooves at one end 
of the drum member and wound in said groove 
toward the other end of the drum and having its 
Otheir end secured in the other helical groove at 
the other end of said drum member and Wound 
in Said groove in a direction opposite that of the 
first mentioned end of said cable, said cable hav 
ing a loop between its ends extending outwardly 
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from the drum member and wherein the Sections 
of the loop leave the grooves of the drum member 
on substantially diametrically opposite sides of 
said drum member in substantially a plane trans 
versely of the axis of Said drum member. 

4. A differential drum Winch including, a cy 
lindrical drum member rotatable on its longi 
tudinal axis, a pair of co-extensive concentric 
helical grooves of different diameters on Said 
drum member, a movable pulley spaced laterally 
from said drum member, and a cable threaded 
around the pulley and extending from said pulley 
to the drum member, one section of said cable 
being engaged in one of the helical grooves of 
the drum member and wound thereon to Ward One 
end of the drum member and having its end Se 
cured at Such end of the drum member, the otheir 
Section of Said cable entering the other groove 
of said drum member on the opposite side of the 
drum member from said first section and being 
wound in Said other groove in a direction Oppo 
Site said first mentioned Section toward the Op 
posite end of the drum member and having its 
end secured in said groove at said Opposite end of 
the drum member. 

5. A differential drum winch including, an 
elongate cylindrical body, an external projecting 
helical flange member extending Substantially 
from end to end of said body and having a helical 
groove formed in its outer helical Surface, and a 
flexible cable having One end Wound. On the Cy 
lindrical body and its opposite end Wound in the 
helical groove of the flange member and having a 
loop between its ends extending OutWardly from 
the body and flange member. 

6. A differential drum Winch including, an 
elongate cylindrical body, an external helical 
fange member extending Substantially from end 
to end of the cylindrical surface of Said body 
and having a helical groove formed in its outer 
helical surface, the adjacent turns of Said flange 
member being spaced apart longitudinally of the 
body a distance substantially equal to the thick 
ness of said flange member, and a flexible cable 
having one end wound on the cylindrical body 
between the turns of the fange and its opposite 
end wound in the helical groove of the flange 
member and having a loop between its ends ex 
tending outwardly from the body and flange 
member. 

7. A drum member for a differential drum 
winch of the type wherein a flexible cable has 
its opposite ends secured to the drum and a loop 
between its ends extending outwardly from the 
drum and including, an elongate cylindrical body, 
a helical groove extending substantially from end 
to end exteriorly of said cylindrical body, and a 
helical flange member also extending Substan 
tially from end to end of said body and disposed 
between the turns of the helical groove on Said 
body, said helical flange having a helical groove 
formed in its outer helical surface, the grooves 
in the body and the flange member being dis 
posed to receive the opposite ends of the flexible 
cable. 

8. A differential drum winch including, a base 
member, a drum member carried by the base 
member and rotatable about its longitudinal axis; 
a pair of co-extensive concentric helical grOOves 
of different diameters on said drum member, and 70 2,189,447 
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8 
a cable having one end secured in one of the 
helical grooves at one end of the drum member 
and wound in said groove toward the other end 
of the drum and having its other end Secured 
in the other helical groove at the other end of the 
drum member and Wound in Said groove in a 
direction opposite that of the first mentioned end 
portion of Said cable, said cable having a loop be 
tween its ends extending outwardly from the 
drum member on opposite sides of and disposed in 
substantially a plane extending transversely of 
the axis of the drum member. 

9. A differential drum Winch of the character 
Set forth in clain 8 and including, a movable 
pulley Spaced laterally from the drum member 
and engaging the loop of the cable, said pulley 
being moved toward and from the drum as Said 
drun is rotated to Wind the cable from One groove 
into the other. 

10. A differential drum winch including, a 
shaft, a pair of drum members mounted on Said 
Shaft in Spaced relationship, a pair of helical 
grooves of different diameters on One of Said 
drunn membel's, a first cable having One end Se 
cured in one of the helical grooves at One end 
of Said. One drunin member and Wound in Said 
groove toward the other end of Said one drum 
member and having its other end secured in the 
other helical groove at the opposite end of said 
one drum member and wound in said groove in a 
direction Opposite that of the first mentioned end 
of the cable, Said cable having a loop between 
its ends extending outwardly from said one drum 
member on Opposite sides of and in Substantially 
a plane transversely of the axis of said one drum 
member, a pair of helical grooves of different 
diameters on the other drum member, and a 
Second cable having one end Secured in one of 
the helical grooves at one end of Said other drum 
member and wound in said groove toward the 
other end of said other drum member and having 
its other end Secured in the other helical groove 
at the Opposite end of said other drum member 
and Wound in said groove in a direction opposite 

5 that of the first mentioned end of the cable, said 
Cable having a loop betweeen its ends extending 
outwardly from said other drum member on op 
posite sides of and in substantially a plane trans 
Versely of the axis of said other drum member. 

11. A differential drum winch of the character 
Set forth in claim 10 wherein, the helical grooves 
formed on One of the drum members extend 
therearound in a right hand direction, and the 
grOOWeS formed in the other drum member ex 
tend therearound in a left hand direction, where 
by the cables connected with said drums operate 
in Opposite directions upon rotation of the shaft 
in a Single direction. 

ALEXANDER. B. HULSE, JR. 
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