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United States Patent Office 3,032,207 
Patented May 1, 1962 

1. 

3,032,207 
LOADING BOOM WITH ADUSTABLE 

d EXTENSON ARM 
Sidney S. McIntyre, Sedro Wooley, Wash, assignor to 

The Humboldt Company, Seattle, Wash. 
Filed Feb. 23, 1960, Ser. No. 10,449 

6 Claims. (C. 212-35) 
This invention relates to improvements in load lifting 

cranes of those kinds or types that are typified by the 
device of U.S. Patent #2,895,622, issued to A. E. Sundin 
on July 21, 1959; such a crane usually being mounted 
on a mobile vehicle and comprises a rigidly fixed, vertical 
Standard which, at its upper end, mounts a boom for ver 
tical and horizontal swinging and which boom, also, as a 
characterizing feature, is equipped at its outer end with 
an extension lever arm that may be swingingly adjusted 
in a vertical plane between positions of use, at which it is 
extended outwardly from the boom end and a position 
of rest, at which it is folded inwardly and extended 
along the top side of the boom. 

It is the principal object of the present invention to 
provide improvements in the means associated with the 
boom for Swinging the extension lever are between any 
of its extended positions and its back folded position of 
rest and for holding it at any position between its limits of 
Swinging adjustment. 
More Specifically stated, the present invention resides 

in the utilization of leaf chain belts in conjunction with 
the piston rod of a hydraulic cylinder for making and 
holding the adjustments of the extension lever arm. 

Further objects of the invention reside in the details 
of construction of parts, in their combination and in their 
mode of operation, as will hereinafter be described. 

In accomplishing the above mentioned and other ob 
jects of the invention, I have provided the improved de 
tails of construction, the preferred forms of which are 
illustrated in the accompanying drawings, wherein: 

FIG. 1 is a rear end elevator of an automotive truck on 
which a loading or load lifting crane, embodying the im 
provements of the present invention, has been mounted 
and showing the boom extension lever arm in its inwardly 
folded position of rest. 

FIG. 2 is a side view of the boom with the extension 
lever arm adjusted to an extended position of use. 

FIG. 3 is an enlarged sectional detail taken on line 
c in FIG. 1, showing the standard rotating gear and 
aCK, 

FIG. 4 is an enlarged horizontal section, taken on line 
4-4 in FIG. 3. 
FIG. 5 is an enlarged sectional view taken through the 

hinge joint of the boom and its extension lever arm. 
FIG. 6 is a vertical cross-section, taken on line 6-6 

in FEG, 5. 
FIG. 7 is a schematic showing of the valve and hydrau 

lic devices for making adjustments of the jacks, boom 
and lever arm. 

Referring more in detail to the drawings: 
In FIG. 1, the present boom is shown as operatively 

mounted on a motorized truck comprising a chassis made 
up of longitudinally extending opposite side beams 10-10 
supported at the rear end of the vehicle by and upon a 
cross-axle 2 that is equipped at its ends with paired wheels 
3-3. Fixed upon the chassis, transversely thereof, 
and extended equally to opposite sides to points slightly 
beyond the line of the wheels 3 is a tubular housing 
35 on and by which the boom is mounted, as will present 
ly be explained. The cylindrical or tubular housing i5 
is seated by and is fixedly secured in saddles 15-15' 
which, in turn, are suitably bolted to the chassis beams 
10-10. At its opposite ends, the tubular housing i5 
is closed by cover plates 16-26 which mount vertically 
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2 
extending jacks 17-17 thereon to be used as presently 
explained. 
The present boom is mounted on the tubular housing 

15 in the central longitudinal line of the truck. It com 
prises a tubular standard 9 which, at its upper end, 
mounts the present loading boom 20 thereon. This boom 
is a metal fabrication, pivotally fixed at its inner end to 
the upper end portion of the standard by a horizontal 
hinge pin 21 for vertical swinging adjustment between its 
downwardly extended position of FIG. 1 and the upwardly 
extended position of FIG. 2. This boom is equipped at 
its outer end with an extension lever arm 22 which arm is 
mounted at its inner end by a pivot pin 23 for vertical 
swinging adjustment from a position of use, or horizontal 
extension, as in FIG. 2, to a position of non-use, as in FIG. 
1 at which position it is folded back along the top side of 
the lowered boom. 

It is to be observed in FIG. 5 that the inner end of the 
extension lever arm 22 is equipped with an upwardly off 
set bearing portion 24 receiving the pin 23 whereby the 
extension lever is mounted and whereby, when this lever is 
folded back along the boom, as in FIG. 1, it will be per 
mitted to lie back along the top side of the boom 20. 
Both the boom 20 and extension lever arm 22 are of 
hollow construction as shown, and it is further to be noted 
that the bearing portion 24 is a part of a casting 25 that 
provides a cylindrically rounded outer surface for the 
arcuate chain guide rails 25x for seating the lever operat 
ing leaf chains as presently explained. 
The vertical swinging of the boom 20 is under control 

of a hydraulic cylinder 30 that is pivoted at its inner end 
within the upper end portion of the standard 19, as at 31, 
to extend along and within the under portion of the boom. 
This cylinder 30 has an extendable and retractable piston 
rod 33 fixed pivotally at its outer end, by a pivot pin 34 
to the medial portion of the boom 20. Fluid pressure 
medium is applied, as presently explained, to the inner 
end of the cylinder 30 to effect the upward vertical swing 
ing adjustment of the boom. 
The Swinging adjustment of the extension lever arm 22 

is under control of a hydraulic cylinder 36 that is con 
tained within and extends along the boom. It is pivoted 
at its inner end to the boom by a pivot pin 37 and has 
an extendable piston rod 38 which at its outer end is at 
tached as at 39 to the ends of paired leaf chains 40 which 
extend upwardly and about the chain guides and are fixed 
at their other ends, as at 42 in FIGS. 2 and 5, to the 
casting 25. When the lever arm 22 is in the position, rela 
tive to the boom 20 shown in FIG. 2, and it is desired to 
swing the lever arm upwardly and to its retracted position, 
the piston rod 38 is caused to be extended, and through 
the chains 40-40 to effect this adjustment. This is possi 
ble with the boom positioned either as in FIG. 1 or as in 
F.G. 2. w 

It has been shown more particularly in FIGS. 2, 5 
and 6, that dual chains 40-40 are used and that the ex 
tension lever arm 22 as equipped with the chain guiding 
rail segments 25x provides progressively decreasing lever 
age for the upward Swinging adjustment of the lever arm. 
The piston rod 38 as shown in FIG. 5, receives the dual 
chains 40-40 along opposite sides thereof, as the rod is 
fully extended as in FIGS. 1 or 5. 
At its outer end the lever arm 22 is equipped with 

suitable means, such as that represented at 55 in FIG. 2, 
for attachment thereto of load lifting chains or the like. 
This means 55 may be applied to arm 22 or, as here 
shown, to an extension 22 that is telescopically extend 
able from arm 22. 
The tubular standard 19 which supports the boom 20 

is rotatably mounted at its lower end on the housing 15 
as shown in FIG. 4, for axial turning about a vertical 
post 60 that is fixed rigidly in the housing and extends up 
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Wardly therefrom. The standard is equipped with a ring 
gear 62, about its lower end, and this is enclosed by a 
housing 63. 

Supported horizontally and in intermeshing relationship 
with gear 62 is a rack bar 64 that is contained longitudinal 
ly within a hydraulic cylinder 65 as seen in FIGS. 7 and 
3. At its ends, the rack bar is formed with pistons 66-66 
that are reciprocally fitted in cylinder 65. Adjustment 
of the rack bar endwise in opposite directions operates 
to rotatably adjust the standard to swing the boom hori 
Zontally in opposite directions. 

It has also been shown in FIGS. 1 and 3 that the 
cylinder 65 has been fixed upon and extends along the 
housing 5. 
The hydraulic control system for the operation of the 

various movable parts is as shown schematically in FIG. 
7. It is to be understood that the cylindrical housing 15 
serves as a storage reservoir for a suitable fluid pressure 
medium. A pump 85 operates to continuously draw pres 
Sure medium from the reservoir through a supply line 86 
and deliver it under pressure through a pipe line 87 to 
all valves of a control valve unit designated in its entirety 
at 88, for delivery, selectively, from the valves to various 
points of use. The valve unit mechanism 88 comprises 
five independently operable valves each receiving pressure 
medium from the pump 85 as indicated. These valves 
are designated, respectively, in FIG. 7, by reference char 
acters a, b, c, d and e. Valves c and d are double acting. 
The pipe line 87 serves all valves of the unit 88. Valvec, 
is connected by pipe lines 90 and 9 with opposite ends 
of cylinder 65 and controls the horizontal swinging ad 
justments of the boom. Valves a and e are connected, 
respectively, to the jacks 17 and 17 by pipe lines 92 and 
93 to give Support to the vehicle chassis when support is 
needed. Valve b, connected by pipeline 95 with the lower 
end of cylinder 30, controls the vertical swinging of boom 
20. Valve d which is double acting and is connected by 
lines 96 and 97 with opposite ends of cylinder 36 con 
trols the action of this cylinder for its swinging adjust 
ment and support of the extension lever arm 22. 

If the boom and its extension lever are in the positions 
of FIG. 2, the boom may be lowered by adjustment of 
Valve b for outflow of fluid from the lower end of cylinder 
30. With such lowering of the boom, the piston rod 38 
of cylinder 36 can be extended under control of valve d 
to swing the arm 22 to its back folded position as in 
FIG. 1. Rotation of the standard to move the boom to 
either side of the vehicle is under control of valve c. 
Valves a and e control the jacks 7-7 to level up the 
chassis or give support thereto. 

It has been shown in FIG. 1, that the valve assembly 
88 is mounted at one side of the vehicle and that the five 
valves a, b, c, d, and e are individually controlled by 
levers 98 that are fixed on corresponding cross-rods 99 
which extend to opposite sides of the vehicle and each of 
which, at its opposite ends, has actuating levers 60 fixed 
thereto so that the control can be effected from either side 
of the machine. 

If the lever arm 22 is in a position lying along the boom 
26, as seen in FIG. 1, it can be manually pulled out to a 
position at which its weight will effect its outward and 
downward swinging movement under control of valve d. 
The hydraulic cylinder 36 and chains 40-40 are effec 

tive in lifting the lever arm 22 in a vertical arc from a sub 
stantially horizontal position as illustrated in FIG. 2 to a 
substantially vertical position where the center of gravity 
of the arm intersects a line perpendicular to the horizontal. 
The continued movement of the arm to overlie the boom 
may then be manually controlled with the boom lowered 
to the position illustrated in FIG. 1. The return of the 
arm from folded to extended position is first achieved by 
manually swinging the arm to a position where the center 
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4. 
of gravity of the arm intersects a line perpendicular to the 
horizontal. The hydraulic cylinder 36 and chains 40-49 
then take over and support the lowering of arm to a 
desired position and support the arm in such position dur 
ing the loading or unloading operation. 
What I claim as new is: 
1. In a loading apparatus of the character described, 

a boom mounted for vertical swinging at its outer end, 
an extension lever arm pivotally attached, at its inner end 
to the outer end of said boom for vertical swinging adjust 
ninent relative to the boom, a retractable and extendable 
power means mounted on the boom and a chain con 
nection between said power means and said extension lever 
arm for effecting the swinging adjustment thereof incident 
to the extending and retraction of the power means. 

2. En a loading apparatus of the character described, a 
boom mounted for vertical swinging adjustment, an ex 
tension lever arm pivoted at its inner end to the outer 
end of said boom for vertical swinging adjustment rela 
tive thereto, a power cylinder mounted on the boom, 
having an extendable and retractable piston rod, a leaf 
chain connected at one end to said piston rod and at its 
other end to said extension lever arm through which sup 
port and Swinging adjustment of the lever arm is effected 
by the power cylinder. 

3. The loading apparatus of claim 2 wherein said ex 
tension lever arm is mounted on the outer end of the 
boom by a horizontal pivot pin and wherein an arcuate 
chain guide track is mounted about said pivot pin along 
which track said leaf chain is drawn under tension and 
passed for the swinging adjustment and support of said 
lever arm. 

4. The loading apparatus of claim 3 wherein said boom 
is Swingable in a vertical plane between upwardly and 
downwardly directed positions, and said extension lever 
arm is swingingly mounted at the end of said boom for 
Swinging between various angular positions, extended be 
yond the boom end to a position folded back and along 
the top of the boom. 

5. The apparatus of claim 3 wherein the radius of the 
chain guide track increases progressively, relative to the 
pivot axis and wherein said leaf chain, between its end 
connections with the piston rod and lever arm lies along 
and against the track for the swinging adjustment of the 
lever arm to give increased lifting leverage as the exten 
sion lever swings outwardly. 

6. In an apparatus of the character described, a boom 
pivotally supported to swinging in a vertical plane, and 
having an upwardly offset bearing portion at its swinging 
end, an extension lever arm mounted at its inner end 
on the outer end of said boom for vertical swinging at 
its outer end, a casting fixed to the inner end of said 
lever arm providing a bearing coacting with that at the 
end of the boom, and a horizontal pivot pin extended 
through said coacting bearings for the pivotal mounting 
of said lever arm; said casting embodying a chain guide 
track, extended about said pivot pin and progressively in 
creasing in radius, a power cylinder pivoted on the boom 
having an extendable and retractable piston rod, and a 
link chain fixed at its end to the piston rod and to the 
lever arm and lying along and upon said chain guide track 
for the Swinging adjustment and support of said lever 
an 
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