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- 2,365,167
TRUCK CRANE
Roy O. Billings, Milwaukee, Wis. v
Application September 2, 1842, Serial No. 457,052
27 Claims. (CL 212—55)

This invention relates to improvements in
truck cranes,

Heretofore, in order to provide a truck crane
it has been customary to mount the upper por-
tion of a standard crane on a large-size truck,
and because of the weight of the standard crane
structure it has been considered necessary to use
a seven-ton truck. The standard type of crane,
however, has more power than can be utilized
because when it is mounted on a truck there are
definite limits as to the size of the load which
can be safely handled. In practice, it has not
been found practical to employ the crane for
lifting more than six tons.

It is a general object of the present invention
to provide an improved truck crane structure
which can be designed to readily handle loads
up to six tons, and to provide a structure where-
in the crane is supported in a novel manner
on a relatively small-size vehicle, such as a one-
and-one-half ton tractor.

A further object of the invention is to make it

possible to accomplish the above by the use of a.

crane structure wherein there is a ram operated
telescoping boom and wherein a hydraulically
operated cable and sheave means for controlling
the boom Jload line and for controlling the angu-
lar raising and lowering of the boom is provided.
Thus the structure eliminates the complicated
drums, brakes, and clutches heretofore found
necessary. - '

A further object of the invention is to provide
a crane structure wherein the raising and lower-
ing of the angular position of the boom may be
accomplished with great rapidity, as distin-
guished from the slow manipulation resulting
from the use of screw mechanism.

A further object of the invention is to provide
a truck crane wherein the boom is mounted on
a turntable and wherein novel means is employed
for conducting hydraulic medium through a plu-
rality of conduits extending through the axis of
rotation for the turntable, without interfering
with the rotating movement of the latter.

A further object of the invention is to provide
a truck crane structure including longitudinally
movable outrigger wheels and novel means for
controlling the movement thereof.

With the above and other objects in view, the
invention consists of the improved truck crane
and all its parts and combinations as set forth
in the claims, and all equivalents thereof.

In the accompanying drawings illustrating one
complete embodiment of the preferred form of
the inventiop, in which the same reference nu-

merals designate the same parts in all of the
views,

Fig. 1 is a side elevational view of the improved
truck crane, parts being broken away;

Fig. 2 is a rear elevational view of the truck
crane, part of the boom being broken away and
the dot-and-dash lines -indicating an extended

position for the outrigger wheels;
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Fig. 3 is a partially diagrammatic top view of
the truck crane showing more particularly the
hydraulic connections and the outrigger wheel
operating mechanism, the turntable and wheels
being designated by dot-and-dash lines so as not
to obstruct the showing of the other features;

Fig. 4 is an enlarged sectional view taken ap-
proximately on the line 4—4 of Fig. 2;

Fig. 5 is a sectional view taken approximately
on the line 5—5 of Fig. 4;

Fig. 6 is a fragmentary longitudinal sectional
view taken approximately at the location indi-
cated by the line 6—8 in Fig. 3;

Fig. 7 is a transverse sectional view through
the boom, looking at the inner end thereof and
illustrating the supporting carriage attached to
said end;

Fig. 8 is a transverse sectional view on an en-
larged scale taken approximately on the line
8—8 of Fig. 1 and illustrating the telescoping:
arrangement for the boom extension;

30 Fig. 9 is a diagrammatic perspective view illus-
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trating the cable and sheave arrangement for
operating the boom and for operating the boom
load line;

Fig. 10 is a transverse sectional view through
the turntable structure, parts being broken away;

Fig. 11 is a vertical sectional view taken
through the center pin, illustrating associated
structure;

Fig. 12 is an enlarged sectional view taken ap-
proximately on the line §2-—12 of Fig. 11; and

Fig. 13 is a fragmentary vertical sectional view
through & portion of the center pin structure.

Referring more particularly to the drawings,
the numeral 1§ desighates a rear portion of the
chassis of a relatively small size tractor, such as
a one-and-one-half ton tractor. The standard
rear wheels (6 of the tractor are also indicated.

The quziliary frame and outrigger

Mounted_ on top of the portions 15, and con-
nected by means of bolts 1T or other suitable

" means, is an auxiliary frame (8. The auxiliary

56

frame has a portion (9 which projects beyond
the rear wheels 16 of the tractor and which sup-
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ports an outrigger assemblage 20, the latter being
connected by bolts such as those indicated at 21,
_The auxiliary frame {8 as well as the rear ex-

tension I8 thereof may be provided with g top -

plate 22 (see Fig. 2) and there are also a plurality
of transversely extending I-beams 23 for strength-
ening the top plate 22.

Referring to Figs. 2 and 4, there is a short arm
24 extending downwardly from the top plate 22
on the rear side of the rearwardmost I-beam 23
and a similar short arm 24’ extending down-
wardly on the other side of the I-beam 23 (see
Fig. 5). These arms 24 and 24’ support a roller
25 and a smaller roller 25,

Near the other end of the rearwardmost I-beam
23 is a longer downwardly extending arm 26 on
one side of the I-beam and 26’ on the other side
of the I-beam (see Fig. 5). The arms 26 and
26’ support near their lower ends rollers 21 and
28,

Wheels 29 on one side of the outrigger are
supported on an axle 30, and said axle projects
from a slide 31. The slide 31 has arms 32 and
33 rigidly secured thereto gnd projecting upward-
ly therefrom. These arms support rollers 34 and
35 therebetween. The wheels 36 on the other side
of the outrigger are mounted on an axle 31, and
said axle projects from a lower slide 38. The
slide 38 has rigidly connected thereto upwardly
projecting arms 39 and 40 carrying rollers 41
and 42 therebetween. The slide 38 is preferably
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of I-beam construction, as shown in Fig. 4, and |

includes bottom flanges 43, and top flanges 44
forming a rail. The slide 31 is also of I-beam
construction and includes bottom fianges 45 and
top flanges 46, both of which serve as rails. In
addition, the bottom flanges 47 of the I-beam 23
serve as a rail. Referring to Figs. 2, 4, and 5,
the bottom flanges 47 of the I-beam 23 slide be-
tween the rollers 34 and 35, and the top flanges
46 of the slide 31 slide between the rollers 25
and 25’. Thus through these two sets of rollers
the slide 31 is supported for lateral sliding move-
ment from the full-line position of Fig. 2 to the
dot-and-dash line position therein to extend the
outrigger wheels 29,

The bottom slide 38 has its top flanges 44 slid-
able between the rollers 27 and 28 carried by the
arms 26 and 26’ so that the slide 38 is supported
from the top plate 22 and I-beam 23. In addi-
‘tion the bottom flanges 45 of the slide 31 slide
between the rollers 41 and 42 carried by the arms
40. Thus the slide 38 may be moved laterally
from the full line position of Fig. 2 to the dot-
and-dash line position therein to extend the
wheels 36. ’

The turntable

Secured to the bottom side of the top plate 22
of the auxiliary frame I8 by arms 48 is a hollow
cylindrical center pin 49 (see Fig. 10). 'The cen-
ter pin has an upper portion 58 which projects
through and above the plate 22, there being an
opening 23 in said plate. Just above the upper
surface of the plate 22 there is an annular collar
51 on the center pin separating the portions 49
and 50 thereof. Connected to the portion 50 of
the center pin is a ring gear 52, and said ring
. gear rests on the annular collar 5f and is addi-
tionally bolted as at 53 to the plate 22.

A turntable 54 forming a supporting frame for
the crane structure has an opening 55 therein
through which the portion 50 of the center pin
projects, and the turntable is therefore rotatable
around the center pin. The.turntable includes
side channels 56 and a bottom plate 57 having
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openings 58 therein. Rollers 59 suitably sup-
ported on the plate 57 of the turntable project
through the openings 58 to engage the top face
of the ring gear 52. ‘There are preferably four
of such rollers utilized to furnish proper rolling
support for the turntable. A nut 60 threaded
on the upper end of the projecting portion 57
of the center pin presses a friction washer 61
loosely against the top side of the bottom plate
57 of the turntable. Thus as the turntable
rotates it will rub on the bottom face of the
washer 61. .

The movable boom

Projecting upwardly from the turntable is a
frame comprising spaced side members 62, (see
Fig. 1), connected by a pair of transverse mem-
bers 63 and 64 at the top (see Fig. 2). Angular
guides 65, one on each side of the turntable, have
their lower ends rigidly connected to the turn-
table and their upper ends rigidly connected to
the upper portions of the vertical frame member
62. These guides have their inner faces chan-
nel-shaped to form tracks for the wheels 66 of
a carriage 67 (see Fig. 7). The carriage includes
a transverse rod 68 which extends rotatably
through the inner end of the boom 69, as shown
in Fig. 7, so that as the carriage moves from the
‘dotted line position of Pig. 1 to the dot-and-dash
line position therein the boom is moved from the
substantially horizontal full-line position of Fig.
1 to the dot-and-dash line position therein.

Cables Tl connected to the boom carriage 67
as at 10 extend downwardly around sheaves 12
near the lower ends of the guides 65, and then
forwardly to the bottom of sheaves 13 (see Figs,
1 and 9). The cables 1f then extend upwardly
around sheaves 74 and then downwardly where
the ends are dead-ended to the turntable frame
as at T5. .

The sheaves 14 are mounted on a common shaft
76. A hydraulic cylinder 1T has its lower end
connected to the turntable frame and within said
eylinder is a slidable ram 18, which has its upper
end engaging the sheave-connecting shaft 16,
When fluid is forced into the lower end of the
eylinder 77 the ram 18 is pushed upwardly from
the position of Fig. 1 to an elevated position, re~
sulting in a pull upon the cables 71 and causing
the boom to be pulled from the full line position
of Fig. 1 to the dot-and-dash line position therein.
Due to the fact that the boom when in the dot-
and-dash line position of Fig. 1 is still inclined
somewhat, the boom will tend to return by gravity
to the full line position of Fig. 1. Thus when
hydraulic pressure is released in the cylinder 17
the gravity actuated movement of the boom wiil
return the ram 18 to the position shown in Fig, 1.

The boom portion 69 is additionally connected
to the turntable by links 78 which are pivoted to
the boom as at 80 and to the turntable as at 8.

For convenience in transportation the boom is
formed in two telescoping parts; that is, there is
a boom extension 82 which telescopes within the
boom portion 69, the fully telescoped position
being illustrated in Fig. 1. In order to bring
about extension of the boom, there is a hydraulic
cylinder 83 connected at its inner end as at 84
to the main boom portion 69. An extensible ram
85 engages the extensible section 82 of the boom
through the bracket 86 so that when fluid is
pumped under pressure into the cylinder 83 the
ram 85 will be forced outwardly to cause an
approximate doubling in the effective length of
the boom. Hydraulic fluid may flow to the cyl-
inder 83 through a conduit 87, and said conduit
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may be connected by a flexible hose 88 near the"

pivot 80 with another conduit portion 89 leading
to the hydraulic system. .

The extended boom portion 82 may be re-
tracted by gravity when the boom is in the dot-
and-dash line position to force the ram 88 back
into the cylinder and to force the hydraulic fluid
out of the cylinder back through the lines 87,
88, and 89. -

The boom load line

10

The boom load line comprises a cable 90 which

may have its lower end connected to block and
tackle, to & hook, or any other suitable lifting
device. The load line extends over a pulley 8!
on the outer end of the boom extension 82,
around & pulley 92 supported on the frame 62

156

near the inner end of the boom portion 69, and .

then downwardly. The downwardly extending
portion of the cable 80 extends around a bot-
tom sheave 93 (see Fig. 9), upwardly around a
sheave 94, downwardly again around a sheave
‘88, upwardly around a sheave 86, and then down-
wardly where its end is dead-ended to the frame
as at 91.

The sheaves 94 and 96 are mounted on a com-
mon shaft 98, and the shaft 98 is engaged by
the ram portion 99 of a hydraulic cylinder 100
(see Fig. 2). The lower end of the cylinder
100 is connected to the turntable. Thus when
fluid under pressure is pumped into the cylinder
100 the ram 99 is elevated, raising the sheaves 94
and 96 and causing a pull on the load line cable
80. Due to the cable and sheave arrangement

of Fig. 9, the effective pull on the cable 80 is

multiplied several times. Thus the load line
may be raised hydraulically by cable and sheave
means without employing the usual drum. The
weight of the load on the load line will tend to
return the ram 99 to its position of Fig. 1 within
the cylinder 100 when hydraulic pressure is
released.

The outrigger wheel moving mechanism

Referring to Figs. 3, 4, 5, and 6, a transverse
plate 101, which extends below the plate 22 (see
Fig. 4) carries sheaves 102 and 103. This plate
also carries brackets 104 and 105 which project
into the I-beam slides 31 and 38. The bracket
194 supports the inner end of a hydraulic cylin-
der 106, and this cylinder has a movable ram 107
which engages a bracket 108 secured to the slide
31,
into the cylinder 106 it causes the ram 101 to
be extended to push the slide 31 from tne full
line position of Fig. 2 to the dot-and-dash line
position therein.

The other bracket 105 similarly supports the
inner end of a hydraulic cylinder 109 within the
slide 38. This cylinder has a movable ram por-
tion 110 which bears against a bracket 111 con-
nected to the slide 38. When hydraulic fluid is
pumped into the cylinder 109, the ram 118 is
pushed outwardly, moving the slide 38 and wheels
36 from the full line position of Fig. 2 to the
dot-and-dash line position therein.

Another hydraulic cylinder 112 extending lon-
gitudinally of the tractor, as shown in Fig. 3, has
its inner end suitably connected to the plate 22
through one of the transverse bracing I-beams
23’, as shown in Fig. 6. The hydraulic cylinder
112 has a movable ram portion |3 which presses
against the transverse portion of a slide t{4. The
slide 1{4 extends transversely of the tractor, as
indicated in Fig. 3, and has its ends fitted with
sliding plates 115, which slide in guiding chan-

As a result when hydraulic fluid is pumped -
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nels 118. A cable 117, which is connected to the
slide 114, extends around the pulley 103, as shown
in Fig. 3, and has its other end connected to the
outrigger slide 38. Another cable 18, also con-
nected to the slide .1 {4 of Fig. 6, extends around
the pulley 102 and has its other end connected
to the outrigger slide 31.

Thus after the outrigger wheels have been ex-
tended to the dot-and-dash line position of Fig.
2, they may be returned to normal position by
creating hydraulic pressure in the cylinder 112
to cause the ram 113 and slide 114 to be moved
to the positions of Figs. 3 and 6. This causes
& pull on the cables {17 and 118 and returns the
wheels to the full line position of Fig. 2. During
this operation it is of course necessary for hy-
draulic pressure to be released in the hydraulic
cylinders 106 and (09.

Referring to Fig. 3, there is supported on one
of the side wings.of the turntable an oil reservoir
118. Oil from the reservoir is conducted by a
conduit 20 through suitable fluid pumps 12§
into a line 122. The line 122 connects with the
first valve 123 of a series of valves. The series of
valves includes valves 123 to 131 inclusive. These
valves are operated by individual manual con-
trol levers 132, as shown in Fig, 2. When the
lever for the valve (23 is moved to a position to
open said valve, liquid under pressure flows from
the valve through line 89 into line 87 leading
to the hydraulic cylinder 83 of the boom. Thus
the valve 123 controls the telescoping of the
boom extension 82.

If the valve {24 is opened, oil under pressure
flows through the line 133, through the turn-
table center pin conduits, and out below the turn-
table into line i34 leading to the hydraulic cyl-
inder 112, Thus the valve 124 controls the oper-
ation of the ouirigger wheel return ram i3.
When the valve {25 is opened, hydraulic fluid
under pressure flows through the line 135,
through the turntable center pin conduits, and
out beneath the turntable through conduit 136
to the outrigger wheel cylinder 109. To cause
operation of the oufrigger slide 38, the valve
126 when open allows hydraulic fluid under

. pressure to flow through the line 137, down
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through the center pin conduits, and out be-
neath the turntable through conduit 138 leading
to the hydraulic cylinder 106 for the outrigger
slide 31. .

When the valve 131 is opened, hydraulic fluid
under pressure can flow through the line 139
which extends above the. turntable, directly fo

“the cylinder (00, which operates the ram for the

boom load line through movement of the sheaves
94 and 96. Similarly, when the valve 30 is
opened, oil can flow through the line 146 which
leads directly to the cylinder 11 for operating
the sheaves 14. The valves 129 and 128 are con-
nected by lines 141 and 42 with center pin con-

- duits, and these conduits connect with -lines 143
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and (44 respectively beneath the turntable which
lead to hydraulic cylinders {45 and {46. 'These
cylinders have rams 1471 and 148 which are suit-
ably connected with the front wheel steering gear
to steer the vehicle. The valve 12T controls the
flow of hydraulic fluid through & line 149. This
line leads down through the center pin conduits
to a line 150 which connects with a hydraulic
cylinder 1561, The latter cylinder operates a ram
152 which may control the clutch of the tractor
engine, When the valves {23 to 131 are all closed
and the hydraulic pumps are operating, fluid may
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be by-passed back to the reservoir 118 through
by-pass line 119°.

All of the hydraulic cylinders described herein
- may be built according to the principles described
and shown in pending application Serial No. 450,-
94, filed July 15, 1942, )

When hydraulic fluid is forced by the pumps
120 and {2{ into & particular cylinder to extend
the ram therein, the valve 123 to 131 being used
Is in open position. These are standard three-
way valves and also have a neutral position which
serves to lock the fluid in the cylinder to prevent
retraction of the ram. The third valve position
is the ram return position, and a particular valve
is shifted to this position just prior to causing re-
turn of the ram., When in this position the
oil in the particular cylinder is forced out of
the cylinder, back through the valve and into
the line 119’ leading back to the oil reservoir
119, The pumps 120 and 121 may be continu-
ously operating so that when none of the valves
are open fluid is merely returned back through
the line 119’ to the reservoir.

The center pin conduits

Referring to Figs. 10 to 13 inclusive, there is
rotatably mounted within the center pin 49 an
oil directing cylinder 153. The inner surface of
the center pin 49 is formed with a plurality of
vertically spaced annular grooves (54 to 159 in-
clusive. Within each annular groove are two sets,
160 and (61, of packing. This packing comprises
a plurality of layers, each approximately V.
shaped in cross-section, as shown in Fig. 13, and
a plurality of coiled expansion springs 152 main-
tain the sets of packing 160 and 161 spaced apart.
Thus in each of the grooves 158 to 159 is an
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annular space containing springs through which -

oil may flow. The springs not only serve to main-
tain these annular oil spaces but also cause the
packing rings to bear more tightly against the
side of the cylinder 153, .

The top of the inner cylinder 153 has a plu-~
rality of downwardly extending oil ducts 183, 164,
165, 166, 167, and 168 bored therein, The duct
163 has its lower end communicating with the oil
space of the groove 1359, the duct 164 has its lower
end in communication with the oil space of the
annular groove 158, the duct 165 has its lower
end in communication with the oil space of the
groove 187, the duct 166 has its lower end in
communication with the oil space of the groove
186, the duct 167 has its lower end in communi-
cation with the oil space of the groove 155, and
the duct 168 has its lower end in communication
with the oil space of the groove 154. Inasmuch
,as these oil spaces and grooves are circular, the
vertical ducts are in communication with their
respective grooves in any position of rotation of
the cylinder 153 within the center pin 49.

As illustrated in Fig. 12, the center pin also
has a radjal bore communicating with each of the
annular oil grooves {54 to 159 inclusive, and to
these radial bores are connected the conduits
136, 144, 134, 143, 150, and 138 leading to the vari-

ous hydrauilic cylinders beneath the turntable. -

The center pin 49 is preferably formed in two
half shell sections bolted together as at 169,
Referring to Fig. 11, there is disposed axially
within the oil conducting cylinder 153 a tube 170.
This tube has its lower end extending through an
opening in a bottom plate 171 and secured to a
bracket (72, Slidable on the tube 170 is a sleeve
113, which has a portion projecting slidably
through the opening in the bottom plate 171, The
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lower end of this extension is connected'to a cable
{15 guided around an idler pulley 1168. The cable
115 may extend to the throttle on the carburetor
of the tractor. There is also a stop collar (17
welded {o the sleeve 178, which limits downward
movement of the latter. At the upper end of the
sleeve is another welded collar 118. This collar
is adapted to be engaged by a part 179 of g belil
crank {80. The bell crank in turn is pivotally
connected as at 81 to the top of the cylinder (53,
A hand lever 182 suitably connected by a cable
183 with the bell crank 180 serves to impart verti-
cal movement to the sleeve (13 for the purpose
of controlling the throttle from on top of the
turntable. In addition to the above, an electric
wire 184 extending from the self starter for the
tractor extends upwardly through the tube 170
and is electrically .connected to a fixed contact
ring 185 surrounding the upper end of the tube
170. Another electric wire 186 extends upwardly
through the tube 170 and is electrically connected
to another contact ring 187. The rings 185 and
181 engage brushes (88 and (89 respectively
which rotate with the cylinder 153 and with the
turntable. Wires 190 and 191 leading from these
brushes extend to a starter button 192 and to an
ignition switch 193  which are conveniently
mounted on the turntable. Thus the starting of
the tractor, and the nhydraulic steering thereof
through the steering cylinders 145 and 146 may be
controlled by an operator seated on the seat 194

-of the turntable. In addition this operator may

hydraulically control the clutch of the tractor en-
gine through the hydraulic lines leading to the
engine clutch cylinder. .

Referring to Fig. 1, there is a gasoline engine
185 mounted on the turntabie having & driving
connection through sprocket {96, endless chain
197, and sprocket 198 with a shaft 199, The
shaft 189 in turn drives a smaller sprocket 200
which is connected by an endless chain 201 with
a sprocket 202 mounted on a shaft 203. The
shaft 203 has a bevel gear thereon driving a bevel
gear 284 which is rigidly connected to a vertical
shaf{ driving a pinion 205. The pinion 205 en-
gages the stationary ring gear 52 so that when
the pinion is rotated the turntable rotates
around the ring gear. The gasoline engine 195
May also be employed for driving the hydraulic
pumps 120 and (21, '

The operation

In use of the improved tractor crane, the crane
may of course be transported to z desired location
by running the tractor in the usual manner.
When actually working on a location, the oper-
ator seats himself on the turntable seat 194
where he can both operate and steer the tractor
and operate the crane.

The first operation is to open the valves 12§
and 126. This causes the rams in the cylinders
106 and 109 to be extended to push the out-
rigger wheels from the full line bosition of Fig. 2
to the dot-and-dash line position therein. This
extension of the outrigger wheels is best accom-~
plished while the tractor is moving along slowly.
With the outrigger wheels extended, a much
firmer support is afforded for the operation of the
crane. Next the operator opens the valve 123 to
cause the boom section 82 to be extended. The
valve 123 is then placed in neutral or holding
position. Following this the valve 130 may be
opened to cause flow of hydraulic fluid into the
cylinder 11, and extension of the sheaves 14,
This causes a pul} on the cable 1f and an elevat-
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ing of the boom to a desired angular position,
such as the dot-and-dash line position of Fig. 1.
When the desired angular position has been ob-
tained, then the valve 130 is placed in neutral or
holding position. Next the valve (31 may be
opened to cause a flow of hydraulic fluid into the
cylinder (00 and raising of the sheaves 94 and 86
to bring the block and tackle or hook on the sus-
pended portion of the cable 90 to the desired
working position. =By fully extending the ram in
the cylinder 100, the load may be raised to a
maximum elevation. If it is then desired to
again lower the load line 90, the valve 131 may be
placed in reverse position and the weight of the
load will cause a lowering of the sheaves 94 and
86 and will force fluid from the cylinder 100 back
into the reservoir. In case the weight of the
load is insufficient, the shaft 98 connecting the
sheaves 94 and 96 may be weighted. During
these operations the clutch connected with the
engine 195.may be operated to swing the turn-
table to a desired position of rotation.

When the work is finished and it is desired to
return-the boom to telescoped position, this is
best accomplished by having the boom in the
dot-and-dash line position of Fig. 1. Then, with
the valve 123 shifted to reverse position, the
weight of the boom section 82 will push the ram
88 back into the cylinder 83 and the hydraulic
fluid from the cylinder will flow back to the fluid
reservoir 119. After the boom has been tele-
scoped, then the valve 130 may be placed in re-
verse position and gravity will cause the boom to
swing from the dot-and-dash line position  of
Fig. 1 to the full line position therein. This of
course causes the ram 18 of the cylinder 17 to be
pushed back to the position of Fig. 1, and the fluid
from the cylinder 17 flows back into the oil reser-
voir 19, ) :

To return the outrigger wheels to normal driv-

ing position, the valves 125 and 126 are first .

5

tion, and all of such changes are contemplated as
may come within the scope of the claims.
What I claim is: S ‘
1, In a crane or the like having a frame, a
boom mounted on sald frame for pivotal move-

" ment in a vertical plane,-a guiding sheave at the
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outer end of said boom movable with the boom,
a guiding sheave mounted on the frame near the
inner end of the boom, a load line cable having
an anchored end and having a load lifting por-
tion guided -over the guiding sheaves, spaced
sheaves, at least one of which is movable, car-
ried by the frame cooperable with a portion of
the cable between the anchored end and the
guiding sheaves to exert a pull on the load lifting
portion of the cable when the movable sheave is -
moved away from the other of said spaced sheaves
on the frame, and means on the frame for caus-
ing movement of said movable sheave.

2. In a crane or the like having a supporting
frame, a boom mounted on said frame for pivotal
movement in a vertical plane, a palr of sheaves
supported on said frame, a hydraulic ram having
one end connected to saild frame and having a
movable portion, a pair of sheaves supported on
said movable portion of the hydraulic ram in
spaced relation from the first pair of sheaves, and
a load line cable having a load lifting end and
having its opposite end fixed relative to said sup-
porting frame and then extending upwardly to
one of the sheaves on the movable portion of
the ram, downwardly to one of the sheaves sup-
ported on the frame, upwardly to the other
sheave on the movable portion of the ram, and.
downwardly to the other sheave on the frame
whereby operation of the ram will cause a pull
of multiple length on the cable to lift objects, a

- guiding sheave supported at an elevation above

40

shifted to reverse position and then the valve 124 .

is opened to cause a flow of oil under pressure to
enter the outrigger return cylinder 112. 'This
acts through the slide carriage 114 to exert a pull
on the cab'es {17 and 18, which cables in turn
pull the outrigger slides 31 and: 38 back to the full
line position of Fig. 2. During this operation the
oil from the cylinders 106 and 109 is returned to
the reservoir 1189, )
. It is obvious, therefore, that a light weight but
efficient crane structure has been provided which
can be mounted on a relatively small tractor and
which can be operated by one man. It is galso
obvious that due to the hydraulic arrangement
for controlling the angular position of the boom,
a fast acting boom is made possible. Heretofore
the angular position of a boom has been com-
monly changed through the use of a slow acting
screw. The novel hydraulic operation for the
load line is also fast acting and is more powerful
and efficient than the drum arrangement com-

monly employed. Due to the novel center pin .

arrangement including the cylinder 153 for the
hydraulic conduits which is rotatable within the
center pin 49, the hydraulic operation is made
possible in a turntable mounted crane, and it is
possible to conduct hydraulic fluid both to loca-
tions above or below the turntable without inter-
fering with the rotation of the latter and even
while the turntable is rotating.

Although only one form of the invention has
been shown and described, it is obvious that vari-
ous changes and modifications may  be made
without departing from the spirit of the inven-

the frame, and a guiding sheave on the outer end
of the boom, the load lifting end of the cable
being guided over said guiding sheaves.

3. In a crane or the like having a frame, a
boom mounted on said frame for pivotal move- -
ment on an intermediate fulcrum to change the

5 boom angle in a vertical plane, a cable having

one end secured to the inner swingable end por-

_ tion of the boom and having its other end an-
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chored, sheaves, at least one of which is mov-
able, carried by the frame and positioned to be
cooperable with a portion of the cable between
the anchored end and the boom secured end to
exert a downward pull on the latter portion of
the cable and cause downward movement of the
inner end of the boom when the movable sheave

o is moved away from the other sheave, and means

for causing movement of said movable sheave.

4. In a crane-or the like having a frame, a
boom mounted on said frame for pivotal move-
ment to change the boom angle, a cable having -
one end secured to a swingable portion of the -
boom and having its other end anchored, sheaves,
at least one of which is movable, carried by the
frame and cooperable with a portion of the cable
between the anchored end and the boom secured
end to exert a pull on the latter portion of the
cable when the movable sheave is moved away
from the other sheave, and a hydraulic ram for
causing movement of said movable sheave.

5. In a crane or the like having a frame, a
boom, means projecting upwardly from the frame
and permanently pivotally connected to the boom
outwardly of its inner end to provide for angular -
swinging movement of the booms in a vertical
plane, a track extending angularly upwardly from
the frame, means on the inner end of the boom
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engageable with said track to move longitudinally
- thereof, and means including a cable and sheaves
for exerting a downward pull on said track en-
gaging means to cause angular movement of the
boom. . >

6. In a crane or the like having a frame, a
boom, means projecting upwardly from the frame
and pivotally connected to the boom outwardly

- of its inner end to provide for angular swinging
movement of the boom in a vertical plane, a
track extending angularly upwardly from the
frame, a carriage on the inner end of the boom
cooperable with said track, and hydraulically
operated means including a cable and sheaves
for exerting a pull on said carriage to cause angu-
lar movement of the boom. .

7. In a vehicle having lifting mechanism there-
on, wheels for said vehicle including a set posi-
tioned below the portion of the. lifting mecha-
nism where greatest tilting strains occur, hy-
draulic rams for laterally spreading the wheels of
saild set, and cable means for returning said
wheels and rams to normal position, and means
for exerting a pull on said cable means,

8. In a vehicle, a turntable mounted on said
vehicle, lifting mechanism on said turntable,
meanual controls on the turntable for sald lft-
ing mechanism, wheels for said vehicle including
& set positioned below the portion of the lifting
mechanism where greatest tilting strains occur,
means controlled from the turntable for spread-
ing the wheels of said set, and means controlled
from the turntable for returning said wheels to
normal position.

9. In a vehicle having a frame portion, a turn-
table mounted on said frame portion, hydrauli~
cally operated members on the vehicle frame, hy-
draulically operated lifting mechanism on the
turntable, hydraulic control valves on the turn-
table, means for conducting hydraulic fluid under
pressure from said control valves to the hydrauli-
cally operated lifting mechanism on the turn-
table, a hollow cylindrical center pin projecting
upwardly from the vehicle frame around which
said turntable rotates, an inner cylindrical mem-
ber rotatable with the turntable and within said
center pin, and means including registering ducts
In said inner cylindrical member and center pin
for conducting hydraulic fluid from said control
valves on the turntabie to said hydraulically oper-
ated members on the vehicle frame.

10. In a device including hydraulically oper-
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ated units and having a frame, a turntable .

mounted on said frame, a hollow cylindrical cen-
ter pin projecting upwardly from the frame
around which said turntable rotates, an inner
cylindrical member rotatable with the turntable
and within said center pin, and means including
registering ducts in said inner cylindrical member
and center pin for conducting hydraulic fluid to
said hydraulically operated units, the ducts in
the inner cylindrical member having longitudi-
nally spaced radially extending ports, and the
ducts in the center pin including spaced annular
grooves on the inner wall surface of the center
pin, each groove registering with one of said
radial ports of the inner cylindrical member.

11, In a device including hydraulically oper-
ated units and having a frame, a turntable mount-
ed on said frame, a hollow cylindrical center pin
projecting upwardly from the frame around which
sald turntable rotates, an inner cylindrical mem-
ber rotatable with the turntable and within said
center pin, and means including registering ducts
in said inner cylindrical member and center pin

&
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for conducting hydraulic fluid to said hydraulical-

-1y operated units, the ducts in the inner cylin-

drical member having longitudinally spaced ra-
dially extending ports, and the ducts fn the cen-
ter pin including spaced annular grooves on the
inner wall surface of the center pin, each groove

. registering with one of said radial ports on the

inner cylindrical member, there also being two
sets of packing rings in each annular groove, and
means for maintaining a space for hydraulic fluid
between said sets of packing rings. :

12. In a device including hydraulically oper-
ated units and having a frame, a turntable
mounted on said frame, a hollow cylindrical cen-
ter pin projecting upwardly from the frame
around which said turntable rotates, an inner
cylindrical member rotatable with the turntable
and within said center pin, and means including
registering ducts in said inner ¢ylindrical mem-
ber and center pin for conducting hydraulic
fluid to said hydraulically operated units, the
ducts in the inner cylindrical member having lon-
gitudinally spaced radially extending ports, and
the ducts in the center pin including spaced an-
nular grooves on the inner wall surface of the
center pin, each groove registering with one of
said radial ports of the inner cylindrical member,
there also being two sets of packing rings in each
annular groove, and a plurality of expansion
springs between the sets of packing rings in each
groove for maintaining a space for hydraulic
fluid and for urging the packing rings into an ef-
fective oil sealing position.

13. In a crane or the like having a frame, a
boom mounted on said frame for pivotal move-
ment in 3 vertical plane, a guiding sheave at the
outer end of said boom movable with the boom, a
guiding sheave mounted on the frame near the
inner end of the boom, a load line cable having
a load lifting portion guided over the guiding
sheaves, spaced sheaves, at least one of which is
movable, carried by the frame and cooperable
with a portion of the cable to exert a pull on the
load lifting portion of the cable when the mov-
able sheave is moved away from the other of said
spaced sheaves on the frame, and an hydraulic
ram on the frame for causing movement of said
movable sheave. .

14. In a crane or the like having a boom sup-
porting frame, means upstanding from the frame
and pivotally connected to the boom at a dis-
tance outwardly from the inner end of the boom
to support the boom for pivotal movement in a
vertical plane, a cable guiding sheave on the
outer end of the boom movable with the boom,
a cable guiding sheave supported at an elevation
from the frame near the inner end of the boom
when said inner end is in raised position, a load
line cable having an outer load lifting portion
guided by the sheave on the boom, said load line
cable extending longitudinally of the boom to the
sheave which is supported at an elevation from
the frame near the inner end of the boom, and
means including additional sheaves and an hy-
draulic ram mounted on the boom supporting
frame and cooperable with the inner end portion
of the cable for exerting a pull on the load lift-
ing portion of the cable in any position of adjust-
ment of the inner end of the boom.

15. In a crane or the like having a frame. a
boom mounted on said frame for pivetal move-
ment in a vertical plane to change the boom
angle, a cable having one end secured to s swing-
able portion of the boom, and means including an

‘hydraulic ram on the frame for exerting & pull
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on said cable to cause pivotal movement of the
boom in a vertical plane.

16. In a crane or the like having a frame, a
boom mounted on said frame for pivotal move-
ment in a vertical plane to change the boom an-
gle, a cable having one end secured to a swing-
able portion of the boom, and means including
sheaves and an hydraulic ram on the frame for
exerting a pull of multiplied length on said. cable
to cause pivotal movement of the boom in a ver-
tical plane.

17. In a crane or the like having a frame, a
boom, means projecting upwardly from the frame
and permanently pivotally connected to the boom

outwardly of its inner end to provide for angular

swinging movement of the boom in a vertical
plane, a track extending upwardly from the
frame, means on the inner end of the boom en-
gageable with said track to move longitudinally

thereof, and hydraulically operated means in- :

cluding a cable and sheaves for exerting a down-
ward pull on said track engaging means to cause
angular movement of the boom.

18. In a crane or the like having a frame, a
boom, means pivotally connected at its lower end
to the frame and at its upper end to the boom
outwardly of the inner end of the boom to provide
for angular swinging movement of the boom in
a vertical plane, a track extending upwardly from
the frame at an oblique angle, means on the inner
end of the boom engageable with said track, and
hydraulically operated means including a cable
and sheaves for exerting a pull on said track
engaging means to cause angular movement of
the boom.

19. In a vehicle having a lifting mechanism
thereon, wheels for said vehicle including a set
positioned below the portion of the lifting
mechanism where greatest tilting strains occur,
hydraulic rams for laterally spreading the wheels
of said set, cable means for returning said wheels
and rams to normal position, and an additional
hydraulic ram for exerting a pull on said cable
means.

20. In g vehicle having a lifting mechanism
thereon, wheels for said vehicle including a set
positioned below the portion of the lifting mech-
anism where greatest lifting strains occur, o
transverse wheel supporting slide for the wheels
on each side of said set, means on the vehicle
supporting said slides for transverse movement,
and transversely extending hydraulically oper-
ated means on the vehicle positioned adjacent
said slides and co-acting therewith to move the
slides outwardly.

21. In a vehicle having & lifting mechanism
thereon, wheels for said vehicle Including a set
positioned below the portion of the lifting mech-
anism where greatest lifting straing oceur, a
transv_erse wheel supporting slide for the wheels
on each side of said set, said slides being posi-
tioned one below the other, means for slidably
suspending said slides from the vehicle for trans-
verse movement, the lowermost slide being ad-
ditionally slidably suspended from the slide
thereabove, and means for causing outward and
inward movement of said slides.

22. In a vehicle having a frame portion, a
turntable mounted on said frame portion, hy-
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draulically operated members on the vehicle
frame, hydraulically operated lifting mechanism
on the turntable, hydraulic control valves on the
turntable, means for conducting hydraulic fluid
under pressure from said control valves to the
hydraulically operated lifting mechanism on the
turntable, a pair of cylindrical center pin mem-
bers rotatable one around the other, one of said
members being rotatable with the turntable and
one of said members projecting upwardly from
the vehicle frame, and means including regis-
tering ducts in said center pin members for con-
ducting hydraulic fluid from said control valves
on the turntable to said hydraulically operated
members on the vehicle frame.

23. In a device including hydraulically operat--
ed units and having a frame, a turntable
mounted on said.frame, a pair of eylindrical
center pin members rotatable one around the

‘other, one of said center pin members being con-

nected to the turntable and the other of said
members projecting upwardly from the frame,
and means including registering ducts in said
cylindrical center pin members for conducting
hydraulic fluid to said hydraulically operated
units, the ducts in one of said members having
longitudinally spaced radially extending ports,
and the ducts in the other center pin member
including spaced annular grooves, each groove
registering with one of said radial ports.’

24. In a vehicle having lifting mechanism
thereon, outrigger means movably positioned be-
low the portion of the lifting mechanism where
greatest tilting strains occur, hydraulic rams for
laterally moving said outrigger means, cable
means for returning said outrigger means and
rams to normal position, and means for exert-
ing a pull on said cable means.

25, In a vehicle, a turntable mounted on said
vehicle, lifting mechanism on said turntable,
manual controls on the turntable for said lift-
ing mechanism, outrigger means for said vehicle
positioned below the portion of the lifting mech-
anism where greatest tilting strains occur,
means controlled from the turntable for laterally
moving said outrigger means, and means con-
trolled from the turntable for returning said
outrigger means to normal position.

26. In a vehicle having lifting mechanism
thereon, outrigger means for the vehicle mov-
ably positioned below the portion of the lifting
mechanism where greatest tilting strains occur,
an hydraulic ram for laterally moving said out-
rigger means, cable means for returning said
outrigger means to normal portion, and_an ad-
ditional hydraulic ram for exerting a pull on
sald cable means.

27. In a vehicle having lifting mechanism
thereon, outrigger means for said vehicle posi-
tioned below the portion of the lifting mecha-
nism where greatest strains occur, said outrigger
means including a transverse supporting slide
and means on the vehicle supporting said slide
for transverse movement, and transversely ex-
tending hydraulically operated means on the
vehicle co-acting with said slide to move the

latter outwardly.
. ROY O. BILLINGS.




