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UNITED STATES PATENT OFFICE 
2,689,053 

HOISTING APPARATUS 

John A. Olson, Long Beach, Calif., assignor, by 
mesne assignments, to Lourie L. Eakin, Wen 
tura, Calif. 
Application October 18, 1948, Serial No. 55,069 

(C. 214-7) 4 Claims. 
1. 

The present invention relates to hoisting appa 
ratus, and to mechanical movements that may 
form part of such apparatus. 

Certain types of hoisting apparatus may em 
ploy a pivoted boom in lifting and transporting 
a load from one point to another. The boom 
may be swung through a substantial arcuate ex 
tent to occupy various positions, which may range 
from substantially horizontal in One direction, 
through the vertical, to substantially horizontal 
in the opposite direction. When a load is carried 
by the free end of the boom, a greater torque 
is required to swing the boom from the Substan 
tially horizontal positions because the moment 
arm is greater. As the boom approaches the 
vertical, the effective moment or lever arm of 
the load decreases, and the torque required to 
Swing the boom decreases, correspondingly. 

Heretofore, a fluid or hydraulically operated 
cylinder, piston and crank mechanism has been 
coupled directly to the boom in effecting its 
Swinging to the various positions above noted. 
The line of application of the hydraulic force 
provided by the cylinder and piston is located 
close to a dead center crank position, or coplanar 
with the crank mechanism, when the boom is 
Substantially horizontally disposed. When in this 
position, the effective lever arm of the piston 
device on the crank is at a minimum value, and 
this minimum value occurs at a tine When the 
torque load on the crank is at a maximum, in 
view of the horizontal disposition of the boon. 
Conversely, when the boom is in a vertical posi 
tion, the torque load on the Crank is at a mini 
mum, but at this time, the effective lever arm 
of the piston device on the crank is at an unre 
quired maximum, at which the hydraulic mecha 
nism is capable of imposing a maximum torque 
on the crank. 
The foregoing arrangement and disadvanta 

geous conditions are found particularly in boom 
hoisting apparatus mounted on motor trucks, 
trailers, boats, barges, and similar vehicles. In 
Such Vehicles, it is desirable to mount the operat 
ing naechanism as much as possible under the 
vehicle bed or load carrying platform. This is 
desirable, and has not heretofore been attainable 
Without SOrine interruption in the continuity in 
the bed or platform, which interferes with the 
load carrying utilization and capacity of the ve 
hicle. 

Accordingly, an object of the invention is to 
provide an improved hoisting apparatus capable 
of inpOSilag an increased torque on the hoisting 
boom when the latter occupies substantially hori 

Zontal positions, or positions approaching the 
horizOntal. 
Another object of the invention is to provide 

a hoisting apparatus, in which the effective lever 
arm of the prime mover mechanism on the crank 
mechanism is increased when the boom occupies 
its Substantially horizontal position or positions. 
Another object of the invention is to provide 

an improved hoisting apparatus capable of oper 
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ating under more uniform load conditions on the 
prime mover as the boon is shifted between hori 
ZOntal and vertical positions. 
A further object of the invention is to de 

crease the effective lever arm of the prime mover 
niechanism. On the crank mechanism as the effec 
tive lever arm of the load on the boom decreases, 
thereby preventing wide load variations on the 
prine nover mechanism. 
Yet a further object of the invention is to pro 

vide a hoisting apparatus particularly adapted 
for use on a vehicle, in which the apparatus does 
not interfere with the vehicle load carrying plat 
form or bed, the horizontal surface of the latter 
remaining uninterrupted. 

Still another object of the invention is to pro 
vide a hoisting apparatus embodying operating 
mechanism which requires less vertical distance 
for its operation, thereby enabling the mecha 
nism to occupy a lesser vertical space. 
A further object of the invention is to provide 

a hoisting apparatus in conjunction with a vehi 
cle platform, in which the hoisting boom is capa 
ble of forming a continuation of the platform 
when not in use for hoisting purposes. 

Still another object of the invention is to pro 
vide a hoisting apparatus embodying a crank 
shaft connected to the hoisting boom, which does 
not interfere with the movement or range of 
movement of the prine nover mechanism cou 
pled to it. 
Yet another object of the invention is to pro 

vide an improved mechanical movement for vary 
ing the throW of the crank mechanism. Such 
throW is increased or decreased in accordance 
with the load requirements on the mechanism, 
Or in accordance with the particular instantane 
QuS position that the nechanism occupies. 

This invention possesses many other advan 
tages, and has other objects which may be made 
nore clearly apparent from a consideration of 
Several forms in Which it Inay be embodied. Such 
forms are shown in the drawings accompanying 
and forming part of the present specification. 
These forms will now be described in detail, illus 
trating the general principles of the invention; 
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but it is to be understood that such detailed de 
scription is not to be taken in a limiting Sense, 
since the scope of the invention is best defined 
by the appended claims. 

Referring to the drawings: 
Figure 1 is a perspective view, with parts being 

broken away, of a hoisting apparatus as installed 
On a motor vehicle; 

Fig. 2 is a diagrammatic side elevation of the 
operation of the boom portion of the hoisting 
mechanism; 

Fig. 3 is a longitudinal section through the 
prime mover and crank portion of the hoisting 
device; - 

Fig. 4 is an enlarged section taken along the 
line 4-4. On Fig. 3; 

Fig. 5 is a fragmentary section taken along the 
line 5-5 on Fig. 3; 

Fig. 6 is a somewhat diagrammatic view, simi 
lar to Fig. 3, illustrating the crank mechanism 
in another operative position, and also disclosing 
the hydraulic control System for the hoisting ap 
paratus; 

Fig. 7 is a somewhat diagrammatic view, simi 
lar to Fig. 3, of a slightly modified form of the 
invention; and 

Fig. 8 is a diagrammatic representation of the 
variable effective movement of lever armS Ob 
tainable by the apparatus disclosed. 
The hoisting apparatus is disclosed in the 

drawings as applied to a motor truck 0 having 
the usual side channels or rails of the chassis, 
which support the bed or platform 2 disposed 
to the rear of the operator's or driver's cab 3. 
The hoisting mechanism is carried by the chaS 

sis channels . As shown most clearly in Fig. 4, 
the mechanism, with the exception of the boom, 
is disposed within a Suitable enclosure including 
a central, longitudinally extending housing f 4 for 
the hydraulic prime mover mechanism and crank 
mechanism, and transverse tubular housings 5 
on opposite sides of the central housing, extend 
ing through the chassis channels f f to a point 
outside the truck platform 2. The tubular hous 
ings 5 are suitably secured to the central housing 
4 and serve as a means for supporting the latter. 

: A tubular crankshaft mechanism is disposed 
Within the housings 4, 5. This mechanism 
has oppositely directed tubular shaft portions 6 
rotatably supported in bearings 7, in the tubular 
housing members 5. The shafts extend beyond 
the outer ends of the tubular housings f5, where 
they are connected to the side members 8 of 
the boom 9 and provide a pivotal support for the 
boom. Each side member includes a leg portion 
29, which is adapted to lie adjacent the side edges 
of the bed f2, and a foot portion 2, integral with 
the leg portion, which extends transversely to the 
latter in order that both opposed foot portions 
may be welded, or otherwise suitably secured, 
to a triangular boom portion 22, which is offset 
with respect to the leg portions 20. This triangu 
lar portion includes a pair of inclined members 
23 suitably welded, or otherwise secured, to the 
foot portions 2 and joined together at their apex 

5 

4 
the vehicle cab f3 when not in use, to Occupy a 
minimum vertical height, as illustrated in Figs. 
1 and 2. 
As is evident from Fig. 1, the triangular offset 

portion 22 rests in a substantially horizontal posi 
tion when the boom. 8 is not in use, in which 
position the upper edges 20a of the leg portions 20 
preferably occupy a position substantially co 
planar with the upper surface of the truck plat 
form 2, thereby increasing the effective area of 
the platform. The boom 8 may be SWung from 
the collapsed position over the vehicle to disclosed 
in Fig. 1, through a generally vertical position and 
to a rearward, substantially horizontal position, 
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in which the sheave 24 at the end of the boon 
extends a substantial distance beyond the axis 
of the crankshaft (see Fig.2). 

Regardless of the position which the boom OC 
cupies, it may be operatively connected to a suit 
able load or weight W by means of the cable 27. 
As disclosed in the drawing, the cable extends 
around the winding drum 28 of a power winch 29 
located adjacent the operator's cab. 3. This 
winch may be operated in a known manner by 
the truck engine through a suitable power take 

The cable 27 extends 
from the winding drum 28, over the sheave 24 
and across the chafing roller 26. The free end 
of the cable may be suitably secured to the load 
W, as through the use of a crane hook 30 or the 
like. - 

When the boom 8 is in position for raising and 
lowering loads, the power winch 29 may be suit 
ably operated to wind or unwind the cable 27 
from the drum 28, and correspondingly raise or 
lower the load. When the sheave axis is disposed 
forwardly of the chafing roller axis, the cable 27 
is still free to operate, since the engagement of 
the cable with the roller 26 will merely rotate 
the latter, since it functions as a guiding or idler 
roller. 
The pivoting of the boom 8 about the crank 

shaft axis is accomplished through suitable ma 
nipulation of the crank mechanism. This crank 
mechanism includes adjustable crank arms 3 
secured to the inner ends of the tubular shaft 
members 6, carrying a crankpin 32 at their outer 
ends, on which the end of a piston rod 33 is piv 
otally mounted between the crank arms 3. The 
piston rod is connected to a piston 34 slidable 
within a cylinder 35, having its head end 36 oscil 
latably mounted upon a hinge pin 37 secured to 
the housing 4. Fluid may enter the head end of 
the cylinder 35 through a suitable conduit 38 to 
move the piston 34 and piston rod 33 rearwardly. 
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to provide a suitable rotatable support for a 
sheave or pulley 24. A cross brace 25 extends 
acroSS the ends of the foot portions 2 and is suit 
ably welded, or otherwise secured thereto to com 
plete the triangular section 22. This cross brace 
25 carries a chafing roller 26, over which the cable 
27 of the hoisting mechanism may ride. 
The Offset portion 22 of the boom 8 is provided 

to allow it to be disposed snugly along and over 

70 

75 

It may also enter the rod end 39 of the cylinder 35 
through a suitable line or conduit 40 to move 
the piston 34 and piston rod 33 in the opposite 
direction. During this movement, the cylinder 
may accommodate itself to the vertical shifting 
of the piston rod 33 by rocking upon its hinge pin. 
3. 
A system for controlling the entry and dis 

charge of fluid into the cylinder 35 is illustrated 
in Fig. 6. The conduit or intake and exhaust 
line 38, to the head end 36 of the cylinder is 
connected to a suitable control valve 4, which 
may have a manually operable lever 4d. Simi 
larly, the intake and exhaust line 40 runs from 
the rod end 39 of the cylinder to the control 
valve 4. Fluid under pressure may be supplied 
to either end 36 or 39 of the cylinder by an oil 
pump 42, that may be driven by the truck motor 
through a suitable power take-off device (not 
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shown). The fluid pressure pump 42 draws oil 
from a suitable sump or reservoir 43, which may 
be located at the lower portion of the central 
housing 4, through a suction line 44, in which 
a filter 45 may be interposed. The pump 42 
discharges the oil into another pipe 46 run 
ning to the control valve 4, from where the oil 
under pressure may paSS to either the head or 
rod end 36 or 39 of the cylinder 35 through their 
respective intake and exhaust lines 38, 40, de 
pending upon the position of the control Valve. 
The control valve 4, by itself, forms no part 

of the present invention and is well known. 
When in one position, the pump 2 may supply 
oil under pressure to the head end 36 of the 
cylinder, the rod end 39 of the cylinder and its 
conduit 40 being arranged for an exhausting 
condition, the fluid from the rod end passing 
from the valve 4A through a return line 4 to 
the oil reservior 43. Conversely, the control 
valve 4 may be manipulated, so that the line 
38 running to the head end 36 of the cylinder 
exhausts through the return line 47 to the reser 
voir 43, While the line 4 running to the rod 
end 39 of the cylinder receives fluid under pres 
Sure from the pump 42. 
As an alternative arrangement, a Separate oil 

reservoir 48 may be used, from which the pump 
42 draws oil, or other fiuid, through a filter 49 
into its intake or Suction line 44. 
Any excess fluid displaced by the pump 4.2 may 

flow back to the Suction line 44 through a by 
pass 50, which includes a pressure relief valve 
5 that will open at a predetermined pressure, 
so as to avoid the imposition of too great a pres 
sure in the cylinder 35. As a precautionary meas 
ure, safety check valves 52 may be incorporated 
in the intake and exhaust lines 38, 49 leading to 
the cylinder. 
Since the boom 8 is secured to the crankshaft 

portions 6, operation of the cylinder and piston 
mechanism will rotate the crank mechanism to 
effect a corresponding pivotal movement of the 
boom. The cylinder and crank mechanism is 
arranged to avoid the piston rod ever being in 
a dead center position, whether such position 
is head end dead Center or crank end dead ce 
ter. The range of movement of the piston 34 
in the cylinder 35 is such as to Swing the crank 
arms 3 through a comparatively wide angle. 
As an example, the crankshaft might Swing 
through an angle of about 160 degrees in shift 
ing the boom 8 from a for Ward, generally hori 
ZOntal position adjacent the truck platform 2 
and over the operator's Cab f3, to a rearward, 
generally horizontal position, at which the boom 
is effective to elevate or place a load W from or 
on a particular location. 
When the boom is in its substantially horizon 

tal positions 53, 54, such as disclosed in Fig. 2, 
the effective lever arm of the load W. on the 
boom, or the lever arm of the boom, itself is at 
a maximum. Thus, as shown in Fig. 2, the 
lever arm of the load W in the extreme right 
position is the distance a. This lever arm pro 
gressively decreases as the boom is elevated to 
wards a position 56, in which the load W extends 
directly over the boom axis, and in which the 
boom 8 is considered as being vertical. As 
the boom is swung from this vertical position in 
a forward direction, the effective lever arm of 
the load W increases again. This lever arm is 
designated by b in Fig. 2. 
The crank mechanism, however, when the ef 

fective lever arm of the load W is at its maxi 

5 

20 

25 

30 

35 

40 

5 5 

6 
num, is located in such position that its effec 
tive lever arm is at its minimum. This con 
dition is represented diagrammatically in Fig. 8, 
in which it is evident that the effective lever arm 
e of the piston rod 33 is much smaller than the 
effective lever arm f of the piston rod when the 
boom is disposed vertically. Similarly, as the 
boom 8 moves forwardly of the motor vehicle, 
the effective lever arm g of the piston rod 33 
on the crank decreases until it reaches a mini 
mium. When the boom is disposed in a generally 
horizontal position, with its forward end 22 over 
the Operator's cab 3. 
From the foregoing, it is apparent that the 

effective lever arm of the piston rod 33 on the 
Crank tends to be the least when the torque 
requirements on the fluid motor 33, 34, 35 are 
the greatest, and that the lever arm tends to be 
the greatest when the torque requirements are 
the least. This anomalous situation is minimized 
by the present invention. 

In the present invention, the effective ever 
arm of the piston rod 33 on the crank mecha 
nism is increased when the load W on the boom. 
f8 is acting through a greater effective lever or 
moment arm. Also, the effective lever arm of the 
rod 33 on the crank mechanism is decreased 
When the moment arm of the load on the boom 
decreases. In this manner, the effective monent 
arms of the piston rod on the crank mechanism 
are brought closer together in value, in order 
that the hydraulic prime mover mechanism 35 
may be subjected to a more nearly constant load 
condition during movement of the boom f3. 
The foregoing objective is achieved by vary 

ing the throw of the crank pin 32 in accordance 
With the angular position of the crank arms 3. 
Thus, the crank pin 32 has a greater throw, or 
is located a greater distance from the axis of the 
crankshaft 6, when the boom 8 occupies its sub. 
Stantially horizontal positions, than when the 
boom occupies its vertical position. By referring 
to Fig. 8, it will be noted that by increasing the 
distance of the crank pin 32 from the crankshaft 
axis, the effective lever arm of the rod 33 is in 
Creased. Thus, if the crank pin is located dis 
tance 2" from the crankshaft axis, the effective 
lever arm is e. If located the greater distance S. 
from the crankshaft axis (for the same position 
of the boom 8), the effective lever arm is the 
greater distance g. This condition pertains to an 
increased throw of the crank pin. When the boon 
is disposed in either a forward or rearward posi 
tion with respect to the vehicle. The decreasing 
of the Crank throw when the boorin is in Substan 
tially its vertical position also reduces the effec 
tive lever arm of the piston rod on the crank 
mechanism. 
The particular apparatus disclosed in the 

drawing effects an automatic change in the throw 
of the crank pin 32 in accordance with the angu 
lar position of the crank aims 3 and of the 
boom. 8. Thus, each crank arm 3 includes a 
guide member 68 Suitably Secured, as by Welding, 
to the inner end 6 of the crankshaft. This guide 
member has a radial slot or groove 6, in which 
a slidable crank arm portion 62 is mounted. The 
free ends of the slidable arm elements 62 are 
formed as bosses 63 in which the crank pill 32 is 
received, and beyond which the crank pin pro 
jects. 

Follower rollers 4 are nonted on the out 
wardly projecting ends of the crank pin, each 
roller being located within a can groove 65 
formed by an inner cam track member 66 suit 
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ably attached to the housing 4, and by an outer 
cam track member 67, which may be formed by 
the curved portion of the intermediate housing 4. 
The can groove 65 is shaped in Such manner as 
to cause its portion 65d vertically below the 
crankshaft f6 to be located a lesser distance from 
this shaft than the grooved portions 65b disposed 
laterally or substantially horizontally of the 
crankshaft. Thus, as the piston rod 33 moves the 
crank arms 3 angularly, the follower rollers 64 
On the crank pin 32 ride within the opposed sta 
tionary grooves 65 to vary the distance of the 
crank pin 32 from the crankshaft axis, thereby 
varying the throw of the crank pin 32 and effec 
tive lever arm of the piston rod 33 on the crank 
arms 3. 
By referring to Fig. 3, it will be noted that the 

crank arm 3 is disposed in a vertical position, 
corresponding to the vertical position occupied 
by the boom 8. The cam groove 65a is there 
located closer to the axis of the crankshaft. AS 
the piston 34 and piston rod 33 move rearwardly, 
to Swing the crank arms 3 and crankshaft 6 in 
a counter-clockwise position to the location 
shown in Fig. 6, the follower rollers 64 ride in the 
cam grooves 65 and increase the length of the 
crank arms 3, to increase the throw of the Crank 
pin 32, which effects an increase in the effective 
lever arm of the rod 33 on the crank arms 3 and 
crankshaft 6. 

Similarly, shifting of the piston rod 33 in the 
opposite direction, to a position in which the 
crank arms 3 approach the right, causes the 
follower rollers 64 riding in the cam groove 65 to 
increase the length of the crank arms 3 and the 
throw of the crankpin 32, in order to correspond 
ingly increase the effective lever arm of the rod 
33 on the crank mechanism. 
The foregoing is diagrammatically illustrated 

in Fig. 8. If the throw of the crank pin 32 is as 
sumed to be r, the effective lever or moment 
arm of lever 33 when the boom 8 is in its for 
ward, generally horizontal position will be at the 
distance e. If the crank throw is increased to the 
distance S, it is evident that the effective lever 
arm is increased considerably to the distance g, 
for the same angular position of the crank mech 
anism and boom. * , 

It is, accordingly, apparent from the foregoing 
description that the torque that can be imposed 
by the prime mover mechanism on the crank 
mechanism is increased. When the torque require 
ments are greatest, and is decreased when the 
torque requirements are of lesser extent. In this 
manner, the load on the hydraulic prime mover 
mechanism is prevented from fluctuating widely 
and is more nearly constant. 
A modified form of variable throw crank pin 

device is disclosed in Fig. 7. In this form, crank 
arms 3a are secured to the inner ends of the 
crankshaft portions f6. These arms are provided 
with generally radial slots or guides 70, in which 
bearing blocks 7 are slidable. The crank pin 32 
is mounted in these bearing blocks and extends 
beyond the bearing blocks, where the follower 
rollers 64 are mounted on them. These rollers 
are movable within the cam grooves 65, in the 
same manner as in the other form of the ap 
paratus. As in the other form of the invention, 
the end of the piston rod 33 is pivotally mounted 
on the crank pin 32 between the crank arms 3 a. 

It is apparent that as the piston 34 moves with 
in its cylinder 35, to shift the rod 33 and rock the 
crank arm 3fa and crankshaft members 6, the 
follower rollers 64 ride in the grooves 65 and 
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8. 
cause the guide blocks 7? to move within the ra 
dial slots 70 of the crank arms 3 a, thereby vary 
ing the distance of the crank pin 32 from the 
crankshaft axis. 

It is to be noted that there are no elements 
of the mechanism projecting through the ve 
hicle platform 2, which retains an uninter 
rupted Surface for the loading, conveying and 
unloading of articles. In this manner, the ca 
pacity of the vehicle is increased. By decreas 
ing the length of the crank arm 3 or 3 a. as it 
moves through the vertical position, the mecha 
nism extends below the truck platform 2 to a 
lesser extent, requiring less vertical space below 
the truck bed for the device. By providing the 
divided crankshaft arrangement, in which the 
piston rod 33 is movable between the crank arms 
3 or 3a, the crank shaft 6 may be moved 
by the rod 33 to a greater angular extent, which 
enables the boom 8 to be moved through a cor 
respondingly greater angular extent, all without 
interference from the crankshaft 6. 
The inventor claims: 
1. A hoisting apparatus comprising a chassis, 

a horizontal pivotal Support on said chassis, a 
boom fixed on Said pivotal support for raising 
and lowering movements from a first substan 
tially horizontal position through the vertical 
and to a Second Substantially horizontal posi 
tion in the opposite direction, a crank arm on 
Said pivotal support, a crank pin slidably mount 
ed on Said crank arm for movement toward and 
from the axis of the pivotal support, a cam con 
nected to said chassis and means operatively con 
nected to Said crank pin and engaging said cam 
for positively moving the crank pin so that the 
crank pin is closest to the pivotal axis when the 
boom is in its vertical position and so that said 
crank pin is farthest from said pivotal axis 
when the boom is in either substantially hori 
Zontal position, and means for applying a force 
On said crank pin in a direction transverse to 
the axis of the pivotal support whereby the crank 
pin and the boom are moved through an angle 
Substantially greater than a right angle and ap 
proaching a Straight angle so that the mechani 
cal advantage effective for raising and lowering 
the boom more closely approaches the load re 
quirements than a fixed crank pin. 

2. The invention according to claim 1 in which 
the crank arm has a radially extending guide 
groove, arm elements slidably mounted in said 
guide groove of said crank arm, and the crank 
pin is fixed on said arm elements so that the 
crank pin may move radially toward and from 
the axis of Said pivotal support. 

3. The invention according to claim 1 in which 
the crank arm is provided with a radially ex 
tending slot and the Crank pin is slidably mount 
ed in Said radially extending slot and the crank 
pin includes a portion projecting from said crank 
arm and into positive operative relation to said 
C2. 

4. A vehicle having a flat bed for supporting 
a load, a pivotal Support mounted below said 
flat bed for rotation about an axis which is sub 
stantially horizontal, boom members fixed to the 
pivotal Support outside of the outline of the fiat 
bed, Said boom members being connected to 
gether at a location Spaced from the pivotal sup 
port, and having a clear Space therebetween for 
a Substantial distance from the axis to the con 
nected together location, said boom members 
being So shaped that a substantial portion of the 
length thereof lies below the upper surface of the 



2,689,053 

flat bed for maintaining a substantally unob 
Structed flat bed when the boon is in its stored 
inoperative position, said boom members being 
novable to a substantially horizontal position 
in an opposite direction from said stored posi 
tion, a crank arm fixed on said pivotal support 
and extending in a radial direction generally 
opposite the direction of Said boon members so 
that the crank arm is maintained below said flat 
bed at all timesfi means for monuting a crank 
pin on Said crank arm for movement toward and 
from Said axis, a cylinder and piston mounted on 
said chassis and connected to the crank pin for 
moving Said pivotal Support and the boom men 
ers carried thereby through an angle approach 

ing a straight angle, a can mounted in fixed re 
lation with respect to Said chassis and engaging 
Said crankpin and shaped to move said crankpin 
toward Said axis when the boom members are 

0. 

generally vertical and to move said crank pin 20 
away from Said axis. When the boom members 
are in either substantially horizontal position. 
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