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Patented July 20, 1948 2445,614 

UNITED STATES PATENT OFFICE 
LOAD ANDING, APPARA US 

Francis K. Flynn and Reuben B. Adelman, New 
York, N. Y., assignors, by mesne assignments, 
to Silent lost dis Crane Co., Inc., Brooklyn, 
N.Y., a corporation of New York 

Application September 5, 1945, Sera No. 84,566 
(C. 214-65). 18 Claims. 

1. 
The present invention relates generally to load 

handling apparatus. 
One object of this invention is to provide load 

handling apparatus which is highly flexible in 
use in the sense that it can be easily adapted, 
by a simple change, for use either as a crane 
having a boom equipped with a load-hoist line, 
or as load-handling apparatus of the type which 
is provided with a tiering frame equipped with a 
Vertically movable carriage supporting a load 
platform or other load-carrying devices. . 
Another object of the invention is generally to 

provide an industrial truck which can be used 
for raising or lowering loads by means of a live 
boom or by means of a vertically movable load 
platform. 
Another object is to provide load-handling ap 

paratus, preferably of the truck type, with a piv 
otally movable tiering frame, with a crane-boom 
demountably supported between its opposite ends 
On the tiering frame for pivotal movement there 
on, and with means preferably a double acting 
ram, selectively connectable operatively either to 
the boom, for pivotally moving the latter, or to 
the tiering frame for tilting the latter in the 
load-handling operations thereof when the boom 
is dismounted from the tiering frame. 
A further object of this invention is to provide 

the load-handling apparatus with power-oper 
ated means for actuating the hoist line drum and 
the actuating means for operating the load car 
riage of the tiering frame, and with means for 
Operatively connecting said power - Operated 
means selectively either to said drum, for oper 
atting the load hoist line of the crane-boom, or 
to said load carriage actuating means for oper 
ating the load carriage of the tiering frame. 

. A further object is the construction and ar 
rangement of the load platform in relation to 
an extensible tiering frame and the provision of 
means for operating the load platform on the 
tiering frame whereby to raise and lower the 
load platform without relative movement of the 
relatively movable tiering frame members, under 
conditions where the extension of the tiering 
frame is either unnecessary or undesirable, or to 
raise the load platform as a unit with one of 
the tiering frame members for extending the 
frame to enable the load platform to be raised to 
a desired high level. 
The above and other objects, features and ad 

vantages of the present invention will be fully un 
derstood from the following description consid 
ered in connection with the accompanying ill 
ustrative drawings. . 
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in the drawings: P . 
Fig. 1 is a side view of a truck embodying the 

present invention, the boom being mounted on 
the tiering frame and the ram being connected 
to the boon; 

Fig. 2 is a side view, on a larger scale, of the 
forward part of the truck, the boom being re 
noved and the ram being connected to the tier 
ing frame; 

Fig. 3 is a front view of the tiering frame and 
the load-carriage in the fully extended condition 
of the tiering frame; 

Fig. 4 is a section on the line 4-4 of Pig. 3; 
Fig. 5 is a front view of the apparatus with 

parts omitted for illustrative purposes, 
Referring now to the drawings in detail, the 

apparatus of the present invention is illustrated 
as applied to an automotive vehicle or 'truck 
which is preferably, but not necessarily, of the 
front-drive type. As here shown, the truck is 
provided with the front-drive wheels f and the 
rear steering wheels 2, as shown, for example, 
in United States Patent No. 2,223,863 granted 
December 3, 1940 to Joseph W. Wunsch. A ver 
tical tiering frame or standard f4, hereinafter 
more particularly described, is mounted at its 
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lower end for pivotal movement about a horizon 
tal axis on a shaft located forwardly of and 
below the stationary front axle f of the front 
wheels. 
A crane-boom 2 is demountably supported be 

tween its opposite ends for pivotal movement. On 
the upper part of the outer tiering-frame sec 
tion 22, the pivot pin for said boom being indis 
cated at 24. More particularly, as here shown, 
boom 20 is pivotally mounted on a cross member 
26 which is removably secured to the channels of 
laterally spaced uprights 28 of the outer tiering 
frame section 22 in any suitable way, as by bolt 
3D, which engage brackets fixed to uprights 
28. It will be understood that the boom 2 may be 
of any suitable construction. Said boom is pro 
vided with a hoist line 32 which is reeved over the 
pulleys 34 and 3S and which is provided with a 
hook 38 adapted to releasably engage the load 
for raising and lowering the same. Hoist line 
is operated, in a well-known Way, by a winding 
drum 4D (Fig. 5) positioned on the vehicle body. 
It will be understood that the hoist line 2 may 
be removed from the boom and wound on the 
drum 4 for stowing of the hoist line when the 
boom is dismounted from the apparatus. 
In accordance with the present invention, 

power-operated means which, as here shown, is 
preferably a double-acting fluid-pressure motor 
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or ram 42, supplied with fluid from any suitable 
source, is selectably connectable either to the 
boom 20 for pivotally moving the latter positively 
in either of two directions on the tiering-frame 
4, when said boom is mounted thereon, or for 

tilting said tiering frame forwardly and rear 
wardly about its horizontal axis on pivot shaft 6, 
when the boom is dismounted from said frame. 
Fig. 1 shows the ram 42 operatively connected 
to the boom 20, and also shows by dotted lines 
that said ram may be connected to the tiering 
frame. Fig. 2 shows the ram operatively con 
nected to the tiering-frame 4, the boom being 
removed. More particularly, as illustrated in 
Fig. 1, the upper end of the piston rod 44 of ram 
42 is pivotally connected detachably to the ad 
jacent end of the boom by means illustrated as a 
removable pivot pin 46. When the boom is re 
moved from tiering-frame 4, the upper end of 
piston rod 44 may be connected detachably to 
the tiering-frame 4, more particularly to the 
outer tiering-frame section 22. The means pro 
vided for this purpose is illustrated as a pivot 
pin 48 which is releasably engaged in, a pair of 
laterally spaced bracket arms 50 carried by the 
cross member 52 secured to outer tiering-frame 
section 22 near the upper part thereof. As shown 
in Figs. 1 and 2, the cylinder of the ram has its 
upper end substantially closer to the upper part 
of the tiering-frame than to the lower end there 
of and that said part of the frame and the part 
of the boom to which the ram may be connected 
are sufficiently close to each other to enable and 
facilitate the operative connection of the ram. 
either to said frame or to the boom. It Will be 
noted that ram 42 is pivotally mounted at one 
end thereof, namely, at its lower end, on the 
body of the vehicle as indicated at 54 and extends 
upwardly therefrom, and that the opposite end of 
the ram, namely, the upper end of piston rod 44 
projects upwardly from the opposite end of the 
cylinder and is adapted to be connected alter 
natively either to the boom or to the tiering 
frame. More specifically, as here shown, the 
lower end of the cylinder 56, in which the piston 
58 is reciprocable, is mounted for pivotal move 
ment about a horizontal axis extending parallel 
to the pivotal axes of the boon and of the tier 
ing frame and located rearwardly of said axes. 
The pipe inlets to the cylinder of the ran are 
inducted at 57 in Figs. 1 and 2. It will be un 
derstood that suitable valve control means (not 
shown) is provided on the vehicle within con 
venient reach of the operator thereof, for ef 
fecting controlled movement of piston 58 in 
either direction for obtaining the desired extent 
and direction of pivotal movement of the boom 
when the latter is mounted on the tiering frame 
or of the tiering frame when the boom is dis 
mounted therefrom. Also, it will be understood 
that piston 58 of the ram is operated by incom 
pressible liquid and is therefore releasably held 
in fixed adjusted position longitudinally of the 
cylinder under the control of the valve control 
means, whereby to hold either the boom or the 
tiering frame releasably in adjusted fixed posi 
tion on their respective supports. It will be 
understood that when the boom is mounted 
on the tiering frame and the ram is connected 
to the boom, the tiering frame is held against 
pivotal movement in any suitable way, for ex 
ample, by the detachable rigid link 59 (Fig. 1) 
connected at its opposite ends to said frame and 
to a stationary part of the vehicle. 

Referring now more particularly to the tier 
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4. 
ing-frame 4, it will be noted that the laterally 
spaced uprights 28 of the outer section 22 of the 
tiering-frame are provided with rearwardly ex 
tending brackets 60 including the companion 
bearing members 62 and 64 by which the tiering 
frame is mounted at the lower part thereof for 
pivotal movement on shaft 6. Said frame-Sup 
porting shaft 6 is supported at its opposite ends 
in the brackets 66, which are secured to the 
supporting plates 68 fastened to the vehicle body 
at the opposite sides thereof. It will be observed 
that the back of the tiering-frame is spaced for 
wardly of the supporting plates 68 to allow for 
the backward tilting of said frame from its nor 
mal vertically upright position. As hereinbefore 
indicated, the tiering frame is extensible, said 
frame including an inner frame section 70 which 
is movable longitudinally of outer frame section 
22 in telescoping relation therewith. For this 
purpose, inner frame section 70 includes the 
laterally spaced channels or uprights 2 pro 
vided with rollers 74, which engage and are 
guided by the companion channels 28 of outer 
frame section 22. A load-carriage 76 is mount 
ed for movement longitudinally of the tiering 
frame at the front thereof. More specifically, 
load-carriage 76 is provided with rearwardly 
extending laterally spaced plates 78 which carry 
rollers 80 in engagement with and guided by the 
channels 72 of inner frame section 70. Lift 
forks 82, which form a load platform, are piv 
otally mounted at their upper ends 84 on a trans 
verse shaft 86 mounted on the load-carriage 
whereby said lift-forks are movable from their 
operative or load-lifting positions illustrated in 
dotted lines in rig. 1 to their irioperative Or 
stowed positions illustrated in full lines in Fig. 1. 
The load-carriage 76 is attached in any suit 

able way to sprocket chains 88 which are oper 
able to raise or lower said carriage, Said 
sprocket chains 88, which are of the endless type, 
engage with and are driven by companion 
sprocket wheels 89 carried by a sleeve 90 jour 
nalled for rotation on shaft 6. Said chains als3 
engage companion sprocket wheels 9 mounted 
on cross member 52 of the Outer tiering-frame 
section 22, sprocket wheels 92, 94 and 96 mounted 
on the lower part of inner frame section 70 and 
sprocket wheels 98 mounted on the upper part of 
said inner frame section. Said sprocket chains 
thus provide a vertically movable conveyor for 
the load-carriage. Sleeve 90 is rotated by the 
sprocket chain OO which is driven by the double 
sprocket wheel 02 and engages the double 
sprocket wheel fo carried by said sleeve, said 
sprocket chain being also in engagement with 
guide sprocket wheels 05 and OS. The double 
sprocket wheel fo2 is mounted for rotation on a 
rotary shaft fo8 on which the winding drum 
for the hoist line of the crane-boom is mounted 
for rotation. A movable clutch member 0 is 
splined to shaft 08 for rotation therewith and 
for movement longitudinally thereof into en 
gagement selectively either with the Companion 
clutch member 2 of winding drum 40 or with 
the companion clutch member 4 of double 
sprocket wheel 02. 
Shaft foe is driven in either direction by 

power-operated means 6 comprising reversible. 
driving gears which may be actuated in any 
suitable way, preferably by the transmission of 
power, thereto from the engine which drives the 
truck. It will be understood that the movable 
clutch member ff0 may be shifted by any suit 
able means within convenient reach of the opera 
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tion of the vehicle for engaging said clutch mem 
ber alternatively either with the drum-clutch 
member 2 or with the sprocket-wheel clutch 
member 4. Thus, the power-operated means 
f f which rotates shaft 08 is operatively connect 
able selectively either to the winding drum 40, 
for operating the hoist line 32, or to the double 
sprocket wheel 02 which constitutes means to 
actuate the sleeve 90 for operating the sprocket 
chains 88 by which the load-carriage is raised or 
lowered. 

It will be understood that when sprocket 
chains 88 are operated to raise the load-carriage 
76 from its lower or retracted position toward 
its upwardly projected position said carriage first 
moves longitudinally of inner section 70 of the 
tiering-frame until the load-carriage engages the 
upper part of the inner section 70 of the tiering 
frame after which said load-carriage, continuing 
to move in the same direction, is effective to raise 
said inner section upwardly in the outer section 
22 of the tiering-frame. It is apparent that the 
inner section 7 O of the tier-frame moves 
downwardly from its projected position toward 
its retracted position simultaneously with the 
lowering of the load-carriage 76. 
Thus, it is seen that the load-handling appa 

ratus of the present invention is well adapted to 
accomplish the several objects thereof, and in 
particular, it is apparent that said apparatus is 
highly flexible in that it is readily adaptable to 
the handling of loads in various ways, namely, 
either as a crane-boom or as apparatus, of the 
tiering frame type, which includes a load-car 
riage which may be raised and lowered and also 
tilted forwardly or rearwardly to insure the prop 
er positioning of the load on the load platform. 
It will be observed that an important feature of 
the present invention resides in the provision of 
means, constituted preferably by a double acting 
ram, operatively connectable either to the b00m 
or to the tiering frame either for pivotally mov 
ing the crane-boom, when the boom is positioned 
on the tiering frame, or for tilting the tiering 
frame, when the boom is not mounted thereon. 
It is apparent that ordinarily the crane-boom is 
dismounted from the tiering-frame when it is 
desired to utilize the latter for handling the loads, 
but it will be understood that it is within the 
scope of the present invention to operate the load 
carriage, without dismounting the boom from 
the tiering-frame, to the extent allowed by the 
movement of the load-carriage longitudinally of 
the inner Section 7 O of the tiering-frame without 
movement of the latter in relation to the outer 
tiering-frame section 22. 
While we have shown and described the pre 

ferred embodiment of our invention, it will be 
understood that the latter may be embodied 
otherwise than as herein shown or described, and 
that in the embodiment herein disclosed, certain 
changes in the details of construction - and in 
the arrangement of parts may be made or certain 
parts may be omitted without departing from 
the underlying idea or principles of the invention 
within the scope of the appended claims. 

Having thus described Our invention, what we 
claim and desire to secure by Letters Patent is: 

1. In a load handling apparatus which com 
prises a vehicle provided with a tiering frame 
having a vertical frame section mounted for 
pivotal movement about a horizontal axis, power 
operated means mounted on the body of the 
vehicle and operatively connected to said frame 
section at the upper part thereof for pivotally 

moving the same, the connection between said 
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power-operated means and said frame section 
being detachable for disconnecting said means 
from said frame, a crane-boom, and means for 
supporting said crane-boom between its opposite 
ends at the top of said frame in position for 
pivotal movement on said tiering frame, said 
power-operated means, when detached from said 
frame, being operatively connectable to said 
boom for pivotally moving the latter when it is 
mounted on said frame. 

2. In a load handling apparatus which com 
prises a vehicle provided with a tiering frame 
having a vertical frame Section mounted for 
pivotal movement about a horizontal axis located 
forwardly of and parallel to the front axle of the 
vehicle, power-operated means mounted on the 
body of the vehicle and operatively connected to 
said frame section at the upper part thereof for 
pivotally moving the same, the connection be 
tween said power-operated means and said framie 
section being detachable for disconnecting said 
means from said frame, a crane-boom, and means 
for demountably supporting said crane-boom be 
tween its opposite ends at the top of the frame 
in position for pivotal movement on said frame 
member at the upper part thereof, said power 
Operated means, when detached from said frame, 
being operatively connectable to said boom for 
pivotally moving the latter when it is mounted 
On Said frame member. 

3. In a load handling apparatus which com 
prises a vehicle provided with a tiering frame 
having a vertical frame section mounted for piv 
otal movement about a horizontal axis, power 
Operated means mounted on the body of the 
vehicle and operatively connected to said frame 
section at the upper part thereof for pivotally 
moving the frame, the connection between said 
power-Operated means and said frame section 
being detachable for disconnecting said means 
from said frame, a crane-boom and means for 
demountably supporting said crane-boom be 
tween its opposite ends at the top of said frame 
in position for pivotal movement on said frame 
section at the upper part thereof, said power 
operated means, when detached from said frame, 
being operatively connectable to said boom for 
pivotally moving the latter when it is mounted 
On said frame Section, said power-operated means 
comprising a fluid-pressure motor having a cylin 
der extending upwardly from the body of the 
vehicle and pivotally mounted at one end thereof 
On the body of the vehicle for pivotal movement, 
toward and away from said frame about a hori 
ZOntal axis located rearwardly of and parallel to 
the pivotal axes of said frame section and said 
boom, a piston reciprocable in said cylinder, and 
a piston rod projecting upwardly from the op 
posite end of said cylinder for connection to said 
frame section or to said boom. 

4. In a load handling apparatus which com 
prises a vehicle provided with a tiering frame 
having a vertical frame section mounted for 
pivotal movement about a horizontal axis, power 
operated means mounted on the body of the ve 
hicle and operatively connected to said frame sec 
tion at the upper part thereof for pivotally mov 
ing the frame, the connection between said power 
operated means and said frame section being 
detachable for disconnecting said means from 
said frame, a crane-boom, and means for de 
mountably supporting said crane-boom between 
its opposite ends at the top of said frame in posi 
tion for pivotal movement on said frame section 
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at the upper part thereof, said power-operated 
means, when detached from said frame, being 
operatively connectable to said boom when the 
latter is positioned on said frame section, a drum 
mounted on the vehicle for operating the load 
hoist line of the boom when the latter is mounted 
on said frame, load-carrying means mounted for 
movement longitudinally of the frame, actuating 
means mounted on the vehicle and operatively 
connected to said load-carrying means for mov 
ing the same, and power-operated means 
mounted on the vehicle and operatively connect 
able selectively either to said drum or to said 
actuating means. 

5. In a load handling apparatus of the lift 
truck type, a tiering frame mounted on the truck 
for pivotal movement about a horizontal axis, a 
crane-boom demountably supported between its 
opposite ends on said frame for pivotal movement 
thereon about a horizontal axis located above and 
parallel to said first mentioned axis, a double act 
ing ram mounted on the truck, and means for 
operatively connecting said ram detachably either 
to a part of said boom or to a part of said frame 
whereby said ram is operable either to pivotally 
move said boom on said frame or to pivotally 
move said frame, in the Operation thereof for 
handling the load, when said boom is removed 
from said frame, said frame and boom parts being 
sufficiently close to each other, when the boom is 
mounted on said frame, to enable said operative 
connection of said ram to either of said parts. 

6. In a load handling apparatus comprising a 
vehicle, a vertical tiering frame mounted on said 
vehicle for pivotal movement about a horizontal 
axis, a crane-boom demountably supported be 
tween its opposite ends on said frame for pivotal 
movement thereon about a horizontal axis located 
above and parallel to said first mentioned axis, a 
double acting ram mounted on said vehicle, and 
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means for operatively connecting said ram de 
tachably either to said boom or to said frame 
whereby said ram is operable either to pivotally 
move said boom. On said frame or to pivotally 
move said frame, in the operation thereof for 
handling the load, when said boom is removed 
from said frame, said frame and boom parts 
being sufficiently close to each other, when the 
boom is mounted on said frame, to enable said 
operative connection of said ram to either of said 
parts. 

7. In a load handling apparatus of the lift 
truck type, a pivotally mounted vertical tiering 
frame adapted to support a crane-boom for 
pivotal movement thereon about a horizontal axis, 
a crane-boom mounted on said frame, a double 
acting ram on the truck, said ram being mounted 
at one end thereof for pivotal movement about a 
horizontal axis located laterally of and parallel 
to said pivotal axis of the boom, and means for 
operatively connecting the opposite. end of said 
ram detachably either to a part of said boom or 
to a part of said frame for positively moving 
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upper part of said tiering frame, means for re 
movably connecting said crane-boom to said tier 
ing frame for said pivotal movement thereon, and 
means on the truck selectively connectable opera 
tively either to a part of said crane-boom or to 
a part of said frame for pivotally moving the 
former when it is mounted on the tiering frame 
or for tilting the latter, in the operation thereof 
for handling the load, when the crane-boom is not 
positioned thereon. 

9. In a load handling apparatus of the lift 
truck type, a vertical tiering frame carried by 
the truck and comprising an outer frame section 
mounted for pivotal movement about a horizontal 
axis located at the lower part of the frame and 
an inner frame section mounted for movement 
longitudinally of said outer section and for pivotal 
movement as a unit therewith, a crane-boom sup 
ported removably by said tiering frame section 
at the upper part thereof for pivotal movement 
about a horizontal axis, a hoisting cable provided 
on said boom, a winding drum for said cable, 
means operable to move said inner tiering frame 
Section longitudinally of said outer frame section, 
when said boom is not positioned thereon, means 
on the truck for actuating said frame-moving 
means, power-operated means, means on the 
truck for operatively connecting said power-oper 
ated means either to said winding drum, for oper 
ating the latter, or to said actuating means for 
operating the latter to actuate said frame-mov 
ing means, and means on the truck selectively 
connectable operatively either to said crane-boom 
or to said frame for pivotally moving the former 
when it is mounted on the tiering frame or for 
tilting the latter in the operation thereof for 
handling the load when the crane-boom is not 
positioned on said frame. 

10. In a load handling apparatus of the lift 
truck type, a vertical tiering frame carried by the 
truck and comprising an outer frame section 
and an inner frame section mounted for move 
ment longitudinally of said outer section, a crane 
boom demountably supported by said tiering 
frame section at the upper part thereof for 
pivotal movement about a horizontal axis, a 
hoisting cable provided on said boom, a winding 
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drum for said cable, means operable to move said 
inner frame section longitudinally of said outer 
frame section when said boom is not positioned 
thereon, means for actuating said frame-moving 
means, power-Operated means, and means on the 
truck for operatively connecting said power-oper 
ated means either to said winding drum, for oper 
ating the latter, or to said actuating means for 
Operating the latter to actuate said frame-moving 
means. 
11. In a load handling vehicle of the automotive 

type, a vertical tiering frame mounted at its lower 
end at the front of the vehicle for forward and 
backward tilting movement about a horizontal 
axis extending laterally of the frame, a crane 

either said boom or said frame, said frame and . 
boom parts being sufficiently close to each other, 
when the boom is mounted on said frame, to 
enable said operative connection of said ram to 
either of said parts. 

8. In a load handling apparatus of the lift 
truck type, the combination with a vertical tier 
ing frame mounted for pivotal movement about 
a horizontal axis located substantially at the 
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boom removably supported between its ends in 
position on said frame for pivotal movement 
thereon in a vertical plane transversely of said 
axis, and means carried by the vehicle and 
operatively connectable selectively either to said 
crane-boom or to said tiering frame for pivotally 

70. 
moving said boom, when the latter is positioned 
on the frame, or for tilting said tiering frame, 
in the operation thereof for handling the load, 

lower end of the frame, of a crane-boom sup 
ported by said tiering frame in position for pivotal 
movement about a horizontal axis located at the 5 

when said boom is not positioned on said frame. 
12. In a load handling vehicle of the automo 

tive type, a vertical tiering frame mounted at its 
lower end at the front of the vehicle for forward 



9 
and backward tilting movement about a hori 
Zontal axis extending laterally of the frame, a 
crane-boom demountably supported between its 
ends on said frame for pivotal movement thereon 
in a vertical plane transversely of said axis, 
means carried by the vehicle and operatively 
connectable selectively either to said crane-boom 
Or to said tiering frame for pivotally moving said . 
boom, when the latter is positioned on the frame, 
or for tilting said tiering frame, when said boom 
is not positioned on said frame, said tiering frame 
being provided with load-carrying means mov 
able thereon and said crane being provided with 
a load hoisting cable, a drum on said vehicle for 
operating said cable, actuating means mounted 
On Said vehicle and operatively connected to said 
load-carrying means for moving the latter On the 
frame, and power-operated means selectively con 
nectable operatively either to said drum or to 
Said actuating means. 

13. In a load handling vehicle of the automo 
tive type, a vertical tiering frame mounted at its 
lower end at the front of the vehicle, a crane 
boom supported between its ends on said frame 
for pivotal movement thereon in a vertical plane 
transversely of said axis, means carried by the 
vehicle and operatively connected to said boom 
for pivotally moving the boom, said tiering frame 
being provided with load-carrying means mov 
able thereon independently of said boom and said 
crane being provided with a load-hositing cable, 
a drum on said vehicle for operating said cable, 
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said axis, means operatively connected to said 
boom for pivotally moving the boom, said tiering 
frame being provided with load-carrying means 
novable thereon independently of said boom and 
Said crane being provided with a load-hoisting 
cable, said carriage being movable in said frame, 
a drum on said vehicle for operating said cable, 
actuating. means operable independently of said 
cable, and operatively connected to said load 
carrying means for moving the latter on the 
frame, and power-operated means selectively con 
nectable operatively either to said drum or to 
said actuating means. 

17. In an industrial lift-truck having a piv 
otally movable vertical tiering frame, a crane 
boom pivotally mounted on the upper part of 
said tiering frame for pivotal movement in a 
vertical plane about a horizontal axis, a double 
acting ram pivotally mounted on the truck and 
having its cylinder extending upwardly there 
from to a point which is substantially closer to 
said upper part of the frame than to the lower 
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actuating means mounted on said vehicle and 
Operatively connected to said load - carrying 
means for moving the latter on the frame, and 
power-operated means selectively connectable 
Operatively either to said drum or to said actu 
atting means. 

14. In a load handling apparatus which com 
prises a vehicle having a vertical tiering frame 
mounted thereon, a crane-boom mounted on said 
frame for pivotal movement about a horizontal 
axis, a lift-fork carriage movable in said frame 
whether or not the boom is mounted on said 
frame, means on said vehicle operatively con 
nected to said carriage for moving the latter in 
said frame, and a double acting ran operatively 
connected to said boom for releasably preventing 
pivotal movement of said boom in either of two 
directions on said frame, 

15. In a load handling vehicle of the automo 
tive type, a vertical tiering frame mounted at its 
lower end at the front of the vehicle, a crane 
boom supported on said frame for pivotal move 
ment thereon in a vertical plane transversely of 
said axis, means for pivotally moving the boom, 
said tiering frame being provided with a lifting 
fork carriage operable independently of said 
boom and said crane being provided with a load 
hoisting cable, said carriage being movable in 
said frame, a drum on said vehicle for operating 
said cable, sprocket-chain means operatively con 
nected to said load carriage for moving the lat 
ter, driving means for said sprocket-chain means, 
and power operated means selectively connect 
able Operatively either to said drum or to said 
driving means. 

16. In a load handling vehicle of the automo 
tive type, a vertical tiering frame mounted at its 
lower end at the front of the vehicle, a crane 
boom supported on said frame for pivotal move 
ment thereon in a vertical plane transversely of 
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part thereof, and means for connecting the pis 
ton rod of said ram, at a point above said cylinder, 
alternatively either to the upper part of said tier 
ing frame, when the latter is used for handling 
the load, or to said boom when the latter is 
mounted on said frame, for tilting said frame and 
topping said boom, respectively. 

18. In an industrial lift-truck having a piv 
totally movable vertical tiering frame, a crane 
boom pivotally mounted on the upper part of said 
tiering frame for pivotal movement in a vertical 
plane about a horizontal axis, a double-acting 
ram pivotally mounted on the truck and having 
its cylinder extending upwardly therefrom to a 
point which is substantially closer to said upper 
part of the frame than to the lower part thereof, 
and means for connecting the piston rod of said 
ram, at a point above said cylinder, alternatively 
either to the upper part of said tiering frame, 
when the latter is used for handling the load, or 
to said boom when the latter is mounted on said 
frame, for tilting said frame and topping said 
boom, respectively, said boom being provided with 
a hoist line and the truck being provided with a 

said hoist line, 
FRANCIS K, FLYNN. 
RUBENE, ADEMAN. 

REFERENCES C TED 
The following references are of record in the 

fle of this patent: 
UNITED STATES PATENTS 

Number Name Date 
1,489,174 Toman ------------- Apr. 1, 1924 
1492,801. Johnson ------------ May 6, 1924 
1895,939 Presebrey ---------- Jan. 31, 1933 
1987,982 Wheeler ----------- Jan. 15, 1935 
1991,576 Rende ------------ Feb. 19, 1935 
2,059,150 Schroeder ----------- Oct. 27, 1936 
2,170,932 Venema ----------- Aug. 29, 1939 
2,320,600 Howell ------------- June 1, 1943 
2,358,688 Cleland et al. ------- Sept. 19, 1944 
2,362,129 Glfrorer ------------- Nov. 7, 1944 
2,375,337 Wilson ------------ May 8, 1945 
2,389,872 Ruger et al......- Nov. 2, 1945 

FOREIGN PATENTS 
Number Country Date 

391,777 Creat Britain Apr. 26, 1933 


