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1. 
This invention relates to a spring counterbal 

ance so associated with a horizontally pivoted 
member which Swings gravitationally away from 
aia upright position, as to yield to the weight of 
Said member on the downward phase of its Swing, 
but to Sustain a part of the weight of said mem 
ber on its upward phase of Swing so as to make 
it easier for an operator to pull said member to 
its upright position. 
Such a counterbalance has many useful appli 

cations, but is here disclosed and described in 
connection with the ramp of a landing boat. 
Such Craft customarily are provided with a bow 
ramp for disenbarking mechanized equipment, 
etc., upon a beach, horizontally pivoted to the 
Craft at the botton and normally held in sub 
stantially upright position by a cable, just enough 
off balance so that it falls outward and descends 
by gravity when the cable is payed out, until it 
rests upon the beach. Since the ramp is quite 
heavy, in the absence of a counterbalance to sus 
tain part of the Weight, the hauling up of the 
ramp is a relatively laborious and slow operation. 
Since it is generally expedient to leave the shore 
as SOOn as possible after landing, for making 
quick return trips, the counterbalance is an im 
portant adjunct to the operation of the ramp. 
Counterbalances have been used in this rela 

tionship, consisting of a strong spring so ar 
ranged as to be compressed by the gravitational 
descent of the ramp, thus storing up potential 
energy which is expended in assisting to lift the 
ramp while it is being drawn up by the cable. 
For reasons to be explained, it is desirable that 

the counterbalances be effective quite to the limit 
of upward Swing of the ramp, but where solely 
a strong Spring is employed, this is impracticable. 
for the vertical component of gravity acting to 
lower the ramp when it is in its uppermost posi 
tion, is So Small as to be equaled or exceeded by 
the pressure of the strong spring, with the result 
that the ramp will not begin to descend by grav 
ity, but must be given a manual push to start it. 
One of the objects of the present invention is to 

provide a counterbalance comprising a strong 
spring which reaches the limit of its expansion 
before completion of the upward swing of the 
ramp, supplemented by a relatively weak spring 
which assists in the completion of the upward 
Swing of the ramp. 
Another object of the invention is to provide a 

novel and simple frame construction for sup 
porting the movable elements of the counterbal 
ance. 
Other objects of the invention will appear as 
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s 

() 

.5 

20 

25 

30 

plates 4 and 5. 

2 
the following description of a preferred and prac 
tical embodiment thereof proceeds. 
in the drawings: 
Figure 1 is a vertical longitudinal section show 

ing the forward portion of a landing craft with 
the counterbalance in operative correlation to the 
ramp; 

Figure 2 is a plan view of Figure 1; 
Figure 3 is a longitudinal section through the 

Counterbalance; . . 
Figure 4 is a section taken along the line 4-4 

of Figure 3; 
Figure 5 is a cross-section taken along the line 

5-5 of Figure 4. 
Referring now in detail to the drawings, the 

numeral designates, generally the counterbal 
ance, the frame of which comprises a pair of par 
allel tubular spaced spring housings 2 and 3, of 
equal length, secured respectively by the head 

The head plate 4 bridges the 
Space between the Spring housings 2 and 3 and is 
formed with cup-like recesses 6 and 6', receiv 
ing the adjacent ends of the housings 2 and 3. 
The head plate 4 is also formed with the aper 
tured supporting lugs 7 and 8, adapting the coun 
terbalance to be mounted on a panel. - 
The head plate 5 comprises recessed portions 

9 and 10, which fit over the opposite ends of the 
spring housings 2 and 3, said portions being con 
nected by spaced side members and 2 which 
bridge the space between the spring housings, 
and have bearing apertures which support the 
shaft 3 of the fixed sheave 4. The head plate 
5 is also provided with the apertured supporting 
lugs 5 and 6. . 
The head plates 4 and 5 are apertured coaxi 

ally with the spring housings 2 and 3, to receive 
the through bolts 7 and 18, having nuts at their 
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opposite ends, and forming therewith means for 
holding the head plates tightly against the ends 
of the Spring housings. The axial recesses in the 
head plate 5 are countersunk to receive and hold 
against rotation the nuts on the adjacent ends 
of the bolts 7 and 8, so that adjustment is made 
from the nuts-on the opposite ends of said through 
bolts. 
The head plate 5 is provided, within the spring 

housings 2 and 3, with cylindrical cups 9 and 20, 
in which are seated the ends of light coil springs 
2. and 22, said cups being deep enough to com 
pletely contain said light coil springs when said 
Springs are fully compressed. Strong: coil springs 
23 and 24 have their ends abutting the sheave 
carriage 29 within the respective spring housings, 
their opposite ends meeting the adjacent ends of 



the light coil springs through suitable spring re 
tainers 25. . 
The adjacent sides of the spring housings 2 

and 3 are provided with slots 26 and 27, extend 
ing from a point adjacent the head plate 4, and 
being of such length as to allow Sufficient play 
for the operation of the counterbalance. The 
sheave carriage 29 comprises a frame having 
perforated circular end portions 36 and 3 within 
the spring housings 2 and 3 resting upon the ends 
of the strong springs 23 and 24. Said end por 
tions are connected by narrow necks 32 and 33, 
which pass through the respective slots 26 and 
27, with the spaced hanger arms 34 and 35, be- . . . 
tween which the sheave 36 is positioned, mounted - 
upon a shaft 37 journaled in said hangers. 
Each sheave comprises a plurality of pulleys. 

38, there being three on each sheave in the em 
bodiment illustrated, as shown in Figure 4, the 
pulleys of the respective sheaves being offset, as 
shown, so as to avoid interference by the lifting 
rope which extends from the sliding sheave, with 
the adjacent pulley on the fixed sheave. With 
three-pulleys on each sheave, as shown, an ap 
proach of twelve inches between the pulleys Will 
result in a travel of seventy-two inches of the 
lifting rope. 
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4. 
it is obvious from Figure that further operatiori 
of the drum in a clockwise direction would result 
in slackening of the cable between the drum and 
counterbalance and about the pulleys of the lat 
ter, which might result in Snarling of the cable 
on the sheaves when it is attempted to lower the 
?ailo. 
While I have in the above description disclosed 

a preferred and practical embodiment of the in 
vention, it will be understood to those skilled in 
the art that the details of construction and ar 
rangement of parts are capable of variation with 
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A cover plate 39 is shaped to snap over the 
curved resilient outer surface of the spring hous 
igS. 

... Figures 1 and 2 show the application of the 
counterbalance to the ramp 40 of a landing craft. 
The counterbalance is shown mounted on the 
side of the boat at a distance to the rear of the 
ramp le. A cable 4 passes through a pulley 42 
attached to the equalizing block 43, the ends of 
the cable being secured to opposite sides of the 
ramp, as shown. One limb of the cable passes 

30 

about a direction changing pulley A4. A cable 45 
is attached to the equalizing block, passes sev 
eral times about the winding drum 66, and then 
continues to the movable sheave of the counter 
balance. It is then passed about the several pull 
leys of the counterbalance and secured to an eye 
on the fixed sheave. The length of the cable 45 
is such that when the ramp is in its fully up 

:40 

right position, the springs of the counterbalance 
are still under some compression. When the 
drum is turned in an unWinding direction, the 
ramp descends by gravity, first compressing the 
light springs 2 ? and 22 until the latter are com 
pletely within the cups 9 and 29. During this 
period of descent of the ramp, the gravitational 
component is very small, but the Spring is light 
and yields to said component. When the ramp 
has reached the position at which the light spring 
is fully compressed, its gravitational component 
is sufficiently great to overcome the strong springs. 
Further downward movement of the ramp, there 
fore, compresses the strong springs, the ends of 
which abut against the ends of the cups 9 and 
20. When it is desired to raise the ramp, the 
drum 46 is turned in a clockwise direction, re 
ferring to Figure 1. Rotation of the drum is as 
sisted by the expansion of the springs, the strong 
springs expanding until the ramp has almost 
reached its upright position. - The strong Springs 
are of such length and tension as to become fully 
expanded, by the time this point is reached, 
whereupon, the light springs then begin to ex 
pand and assist in lifting the ramp to its fully 
upright position. - . . . . . . . 

If the light springs were omitted so that the 
counterbalance were not under tension during 
the final part of the upward SWing of the ramp, 
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out departing from the invention. 
What I claim as my invention is: 
i. Counterbalance for ramps and like pivoted 

members comprising a frame including spaced 
parallel cylindrical spring housings, a head plate 
at each end bridging the Space between said hous 
ings and forming end closures therefor, and bolts 
extending between said head plates securing them 
rigidly to Said housings, Spring means within each 
of Said housings comprising a relatively strong 
Spring of rhajor length and a relatively weak 
Spring of minor length, Serially arranged, a fixed 
multiple pulley sheave between said housings 
journaled in one of said head plates, the ad 
jacent sides of Said housings having longitudinal 
slots therethrough in the common plane of their 
axes through an extent, remote fron said fixed 
sheave, a movable multiple pulley sheave be 
tween said housings, a carriage in which said 
movable sheave is journaled having portions ex 
tending through Said Siots and resting against the 
adjacent ends of Said Spring means, and a cabie 
threaded around the pulleys of said sheaves 
adapted to draw said sheaves together against 
the tension of said Springs when the oad end of 
said cable is pulled. 

2. Counterbalance for ramps and like pivoted. 
members comprising a frame, including spaced 
parallel cylindrical Spring housings, a head plate 
at each end bridging the space between said 
housings and forming end closures therefor and 
bolts extending between Said head plates Secur 
ing them rigidly to said housings, spring means 
within each of said housings comprising a rela 
tively strong spring of major length and a rela 
tively weak, spring of minor length, serially con 
nected, having a spring aliner between their ad 
jacent ends with portions fitting into each, a 
fixed multiple pulley sheave between said hous 
ings journaled in one of said head plates, the 
adjacent sides of said housings having longitudi 
nal Slots therethrough in the common plane of 
their axes through an extent remote from said 
fixed sheave, a movable multiple pulley sheave 
between said housings, a carriage in which said 
movable sheave is journaled having portions ex 
tending through said slots and resting against 
the adjacent ends of said Spring means, and a 
cable threaded around the pulleys of said sheaves 
adapted to draw said sheaves together against 
the tension of said Springs when the load end of 
said cable is pulled. - 

3. Counterbalance for ramps and like pivoted 
members comprising a frame, including spaced 
parallel cylindrical Spring housings, a head plate 
at each end bridging the space between said 
housings and forming end closures therefor, and 
bolts extending between said head plates secur 
ing them rigidly to said housings, one of said 
head plates being provided with cups within said 
housings, Spring means within each of said hous-- 
ings comprising a relatively strong Spring of 
major length and a relatively weak spring of 
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minor length, serially arranged, with the end of 
said relatively Weak Spring seated in said Cup, 
the latter being of a depth to contain said rela 
tively weak spring when fully compressed, a fixed 
multiple pulley sheave between said housings 
journaled in One of said head plates, the adja 
cent sides of Said housings having longitudinal 
slots therethrough in the common plane of their 
axes through an extent remote from said fixed 
sheave, a movable multiple pulley sheave between 
said housings, a carriage in which said movable 
Sheave is journaled having portions extending 
through said slots and resting against the adja 
cent ends of Said Spring means, and a cable 
threaded around the pulleys of Said. Sheaves 
adapted to draw said sheaves together against 
the tension of said Springs when the load end of 
Said cable is pulled. 

4. Counterbalance comprising a frame in 
cluding Spaced parallel cylindrical spring hous 
ingS, a head plate at each end bridging the Space 
between said housings and forming end closures 
therefor, and means Securing said head plates 
rigidly to said housings, One of said head plates 
being provided With Cups within said housings, 
Spring means within each of said housings com 
prising a relatively strong coil spring of major 
length and a relatively Weak coil Spring of minor 
length, Serially arranged, an allining disk against 
which the adjacent ends of said relatively strong 
and relatively Weak Spring abut, said disc having 
portions fitting Within each spring, the opposite 
end of Said relatively Weak spring being seated 

Within Said Cup, the latter being of a depth to 
contain said relatively weak spring, with said 
disk seated on the end of said cup, when said 
relatively Weak Spring is fully compressed, a fixed 
multiple pulley sheave between said housings 
journaled in one of Said head plates, the adja 
cent Sides of Said housings having longitudinal 
Slots therethrough in the common plane of their 
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axes through an extent remote from said fixed 
Sheave, a movable multiple pulley sheave between 
Said housings, a carriage in which said movable 
sheave is journaled having portions extending 
through said slots and resting against the adja 
cent ends of Said Spring means, and a cable 
threaded around the periphery of said sheaves 
adapted to draw said sheaves together against 
the tension of Said Spring when the load end of 
said cable is pulled. 
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