
2,234,35 E. R. BARRE 

HYDRAULIC HOISTING techAR is 
March 4, i94. 

3. Sheets-Sheet, Filee April 22, 940 

INVENTOR 
2-Y725-Yez2, Z-222 

BY 

ATTORNEYe. 
92-2. 2.2% 

  



March 4, 1941. E. R. BARRETT 2,234,135 
HYDRAULIC HOISTING MECHARISM 

Fied April 22, 1940 3 sheets-Sheet 2 

A. 

ea. Electe C- orEaster, etc. 

SE7 ES7 A NA Ni E. SEE2E? EAS Stal 

YYYYAAAAAaaaaaa 

N 
SNN 

N 

2 

w 

3. - - - 
N 

Eis. 4. A 
N 
N Cl-N-A 

INVENTOR 
BY Z2722-7 7. Z5-7222 

ATTORNEYs 

    

    

  

  

  

    

  

  

  

  

  

    

  

  

  



March 4, 1941. E. R. BARRETT 2,234,135 
HYDRAULIC BOISING MECHANISM 

Filed April 22, 1940 S Sheets-Sheet 3 

V 

> 

. INVENTOR 

Z22/27 2775-wazz 

2%-42.24/42s. ATTORNEY3. 
  



Patented Mar. 4, 1941 

UNITED STATES 

2,234,135 

PATENT OFFICE 
223,135 

HYDRAULIC HOISTING MECHANISM e 
Edward R. Barrett, Detroit, Mich, assignor to Gar 
Wood Industries, inc., Detroit, Mich a corpos 
ration of Michigan 
Application April 22, 1940, Seria No. 33,96 

9 Claims. 

The present invention relates to notor vehicles 
and particularly relates to hoisting mechanisms 
for tilting a tiltable truck body about the chassis 
of a truck. - 

5 One of the primary objects of the present in 
vention is to provide a simplified and improved 
hoisting mechanism which is adapted for use on 
the various makes of trucks, for various length 
bodies, and for variant loads carried by such 

10 trucks, 
Another object of the invention is to provide 

improved hosting mechanisms which are adapted 
for commercial use over a wide range of loads, 
both as to weight and the density of the material 
making up the load. 
Another object of the invention is to provide 

an improved hoisting mechanism which is simple 
in construction in that few parts are required and 
yet which will produce a long lever arm and mull 

20 tiplied leverage in order to readily perform the 
difficult tasks required of such constructions. 
A further object of the invention is to provide 

an improved, heavy duty, hydraulic hoisting 
mechanism with the thrust point of the plunger 
on a leverage member connected to the body by 
an arm, in which the thrust point goes up over 
the top of the pivot of the everage member, 
clearance for the Swing of the thrust point or S. 
longer lever, than in prior constructions, being 

2 s 

80 made possible because of the arrangement of the 
hoist cylinder so that the thrust point follows 
the body upwardly. 
Another object of the invention is to provide 

an improved mechanism of the type mentioned 
35 in which an improved angular relationship of the 

ever members of the mechanism is provided 
When in the starting position so that the depend 
ing arm of a bell-crank arrangement is downs 
wardly and rearwardly so that its movement up 

40 to tilt the body does not have the arm and link 
So far toward the hinge point of the body, there 
by improving the lever arm about the hinge point. 
Another object of the invention is to provide 

an improved, hydraulic hoisting mechanism in 
45 which uniform applied pressures may be utilized 

for the various positions of the hoisting elements 
as the body is raised from horizontal to dump 
position. 
Other objects of the invention will become ap 

50 parent from the following specification, the draw 
ings relating thereto, and from the claims here 
in after set forth 

In the drawings in which like numeras are 
used to designate like parts in the several views 

55 throughout: 

(C. 298-22) 
Figure i is a side elevational view of a dump 

truck having hoisting means in accordance with 
the present invention associated therewith; 

Fig. 2 is an enlarged, fragmentary, vertical 
cross-sectional view of the chassis, dump body, 5 
and hoisting mechanism, illustrated in Fig. 1; 

Fig. 3 is a cross-sectional view taken substan 
tially along the line 3-3 of Fig. 2; 

Fig. 4 is an enlarged cross-sectional view taker 
substantially along the line 4-4 of Fig. 2; O 

Fig. 5 is an enlarged cross-sectional view taken 
Stabstantially along the line 5-5 of Fig. 2; and 

Fig. 6 is a diagrammatic view illustrating the 
action of the hosting mechanism according to 
the present invention, 5 

Referring to the drawings, a dump truck is 
generally indicated at 0 having a chassis 2 and 
a body is pivotaly mounted with respect to the 
chassis about transversely aligned pivot pins , 
located adjacent the rear end of the chassis. 20 
The body & is formed with longitudinally ex 

tending frame members 8, which are provided 
with inwardly directed, substantially horizonta 
flanges 2 along the lower edges thereof. Trans 
versely extending channel-shaped members 22 are 2 
secured to the body and form part of the body 
fraine at longitudinally spaced points, 
The chassis 2 has a rai, hoisting frare of 

generally rectangular shape fixed thereto whic: , . . 
includes longitudinally extending sill members 2339 
to 2-cross-section which are connected by trans 
versely extending channel-shaped members 25 
thus providing a unitary rectangular frare. The 
Enenbers 23 are provided with inwardly disposed 
top fanges 25 which are adapted to underlie the 85 
fanges 2, so that such flanges 20 rest on the 
fanges 25 when the body is in its lowermost or 
horizontai position. 
The unit hoisting frame is disposed on aid . 

fixed to the chassis 2 and the lower flanges 26 d0 
of members 23 rest upon and are secured to on 
gitudinally extending sil members 2 which are 
secured to the chassis 2 in the relationship as 
illustrated in Fig. 3. 
The chassis 2 also includes transversely ex- 45 

tending frame members, such as those indicated 
at 2 in Fig. 2, The various nakes of conven 
tional trucks include these frame members, above 
described, in substantially the positions indicated 
in the drawings. 50 

Hoisting mechanisms for tilting the body with 
respect to the chassis are disposed under the body 
and it will be evident that very little room is pres 
ent for the accommodation of such hoisting 
mechanism. According to the present invention, 55 

  



2 
an hydraulic hoisting mechanism is provided 
which is readily accommodated to the Space per 
mitted, the operation of which will not be in 
terfered with by the conventional frame elements 
on the various makes of trucks. The hoisting 
mechanism of the present invention may, there 
fore, be applied to all of the various makes of 

0. 

trucks without the necessity of making any al 
terations in the truck structure, or any Special 
modifications in the hoisting mechanism. At 
the same time the hoisting mechanism is adapted 
for handling various types of loads. The dump 
ing of coal, which has a relatively low density, is 

... a different matter from the dumping of gravel, 
5 which has a relatively high density. When a 

truck is carrying coal and is loaded with its weight 
capacity, the center of gravity of the load is rela 
tively high, while in handling gravel under the 

20 
same conditions the center of gravity of the load 
is relatively low. The structure of the present 
invention is adapted for handling these various 
types of loads by a single installation. 
The hoisting mechanism of the present in 

vention includes a power driven reciprocating 
element and linkage means connecting the re 
ciprocating element to the body, so that upon 
the power stroke of such element in one direction, 

30 

the body is caused to tilt upwardly about its piv 
ots 6. The power means and the linkage means 
are so disposed that the power thrust of the 
power means is toward the front of the body or 
away from the pivot point 6; and the linkage 
means are so constructed and arranged with re 
spect to the chassis, body and power means that 
long lever arms and multiplied leverage is pres 
ent in order to readily perform the hoisting or 
lifting operations of the truck body to dump the 
load. 

40 
The power means includes an hydraulic cyl 

inder 29 having a cap 30 closing one end thereof 
and having the opposite end closed as indicated 

45. 

at 32. A piston 34 is disposed within the cylin 
der and has a co-axial piston rod 36 which slid 
ably extends through an opening in the cap 30 
and projects therebeyond. Power for the cylin 
der is provided by a conventional gear pump 38, 

50 
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which is fixedly mounted with respect to the cyl 
inder 29 and is connected through a flexible drive 
shaft 40 to a power take off of the engine. A con 
trol. 42 is operatively connected to the cylinder 
and associated with the pump in order to operate 
the same. 
The cylinder 29 has opposed reservoir wings 

4f extending longitudinally thereof and rigidly 
connected thereto. Such wings 4 are generally 
triangular in shape with the apexes thereof ex 
tending toward the cap end of the cylinder 29 and 
with oppositely disposed aligned trunnions 43 
fixedly connected to the outside of the wings 4 
adjacent the bases thereof. The power means 
perse forms no part of the present invention and . 
it will be appreciated that it may be of other 
forms than that illustrated but is preferably of 
the type here illustrated and disclosed in detail 
and claimed in the co-pending application of 
Edward R. Barrett, Serial No. 308,304, filed De 
cember 8, 1939. 

0. 

p 
as 

The rear and lower end of the cylinder 29 is 
pivotally mounted to the hoist frame unit by 
means of the trunnions 43. Depending brackets 
44 are suitably secured to the members 23 at op 
positely disposed points by means of bolts, rivets 
or the like as indicated at 45; and such brackets 
are formed with integral hub portions 46 ad 

2,234,185 
jacent the lower ends thereof which journal the 
trunnions 43. 
The forwardly projecting end of the piston rod 

36 is fixedly connected to a T-connection 48 hav 
ing laterally projecting portions 50 provided with 
reduced end bearing members 52. The bearing 
portion 52 provides pivots for pivotally connect 
ing the piston rod to a pair of similar elements 
of the linkage means, as will be pointed out in 
greater detail hereinafter. 
The linkage means include a pair of trans 

: Versely spaced leverage members 54, which are in 
effect bell-crank members, as will be appreciated 
from the following description, having flanges 56 
formed along the top and front edges thereof for 
the purpose of stiffening and strengthening the 
same. Each of such members 54 has a portion 
58 bent outwardly along the rear edge thereof, 

5 

10 

the outer edge of which is then bent parallel to 
the major portion of the member 56 as indicated 
at 60. The portions 56, 58, and 6 thus provide 
a U-shaped pocket of the leverage member with 
the portion 58 forming the base or bight of the 
U and the portions 53 and 60 lying substantially 
parallel to each other. The portion 6O is smaller 
than the portion 54 and has a configuration such 
as that shown in Fig. 2. 
The portions 54 and 56 are provided with in 

tegral hub elements 62 through which a trans 
versely extending, tubular pivot shaft 66 extends. 
The member 64 extends through the hub 62 and 
aligned openings in members 54 and 60 in the 
leverage members on both sides of the hoisting 
means and projects outwardly beyond each end 
thereof as indicated at 66. The projecting ends 
66 are pivotally received within bearing brackets 
68 which are fixedly secured to the member 23 of 
the hoist frame at transversely aligned points. 
The leverage members 54 are thus pivotally 
mounted with respect to the hoist frame and with 
respect to the chassis. 
The members 54 are generally triangular in 

shape with the pivot 66 located adjacent the for 
Ward corner of the triangle. Bearing sleeves 
are fixedly secured, as by welding, to the upper 
rearward corners of members 54 and pivotally re 
ceive therein the pivots 52 so that the piston rod 
36 is thus pivotally connected to the members 54. 
The construction is preferably such that the pivot 
point 52 is located above the pivot 64 when the 
body is in its lowermost position. 
The member 66 is preferably fixedly connected 

to the hub 62 So that both of the linkage means 
will move together during the raising and lower 
ing of the body. 

Each of the members 56 is connected to the 
body by means of a linkage arm. Such link 
age arm is indicated at 72 and is of I-section 
with integral hub members 74 and 76 welded to 
the lower and upper ends, respectively, thereof. 
The lower end of linkage arm 72 is connected to 
its corresponding leverage member 54 by means 
of a pivot pin 76 which passes through aligned 
openings in portions 54 and 60 and through a 
pivot opening 78 formed in the member 72 and 
in the hub 14. The arm. T2 is thus pivotally con 
nected to the lower corner of the member 54 be 
tween portions. 54 and 60. 
The body 4 has depending bearing brackets 

80 welded to the under surface thereof adjacent 
the top of each arm 72; and the hubs 76 are 
adapted to be received therebetween for pivotal 
ly connecting the upper ends of the arms 72 to 
the body by means of a pivot pin 82 which is 
received through aligned openings in the bear 
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ings bracket 80, the member 2 and the hub por 
tion 6. 
From the above description, it will be Seen 

that the leverage elements 54 are mounted on 
the chassis at pivot points 64 and that the link 
age arms 12 are pivotally mounted on the body 
at pivot points 82 and are pivotally connected 
to the members 54 at pivot points 6. 

Referring to Figure 6, the essential elements of 
the hoisting mechanism are diagrammatically ill 
ustrated showing the relationship between the 
various elements as the body is raised from its 
horizontal to its uppermost dumping positions. 
Such positions are indicated by the numerals 
through 5 in the circles for those pivot points 
which move during the tilting operation. I rep 
resents the lever arm between the point of thrust 
of the arm 2 against the body and the pivot 
point S. By the present invention, it will be 
appreciated that a long and, therefore, advan 
tageous leverage arm is thus provided as COin 
pared with prior constructions. The numeral & 
represents the position of the body floor When 
the body is in its uppermost position. 
The pivot point 68 remains fixed throughout 

the tilting and the pivot points 52, 82, and 6 
traverse the arcs illustrated, 
When the body is in its lowermost or hori 

zontal position, the elements are in the positions 
shown in full lines, and it will be seen that the 
pivot point 52 is above the pivot point 64. The 
pivot point 82 is also slightly above pivot point 
S2. This permits a relatively long arm between 
pivots 52 and 64 so that a mechanical advantage 
is obtained during the initial periods of hoist. 
The effective everage arm for the thrust of pis 
ton rod 36 is illustrated at A and the leverage 
arm for the body in its resistance to raising, is 
illustrated at B . It will thus be seen that the 
everage arm A is greater than the leverage arm 
B. so that a mechanical advantage is thereby 
obtained. Corresponding leverage arms are indi 
cated for the corresponding positions as A2, A5, 
B2, and B5. In moving from position to posi 
tion 2, the mechanical advantage is increased as 
will be evident by comparison of the effective 
leverage arms A2 and B2. While toward the 
later stages of dumping, the thrust does not have 
a mechanical advantage, it will be appreciated 
that at this time a portion of the load has al 
ready been dumped so that the force required 
to tilt the body is leSS. 

It will also be seen that the hoisting macha 
nism is disposed between the cross-members 28 
and above the rear axle. The cross-members 
are substantially equally spaced on opposite Sides 
of the rear axle of the truck. The members 5 
are fulcrumed to the frame above the front men 
ber 28 and the dump body is hinged above the 
rear member 28. These relationships are impor 
tant in improving the lifting lever arm about the 
hinge point 6. 

It has been found in the use of the structure 
of the present invention that extremely heavy 
loads may be readily and rapidly dumped. It 
will be appreciated that the structure of the pres 
ent invention is extremely simple in that very 
few parts are required and such parts in then 
selves are of a simple character. An economical 
structure which may be applied to conventional 
trucks within the limited space allowed is there 
by provided. 
Formal changes may be made in the embodi 

ment of the present invention without departing 
from the spirit and substance of the invention, 

3 
the scope of which is commensurate with the air 
pended claims. 
What is claimed is: 
1. Apparatus for tilting the body of a dump 

truck comprising, in combination, a truck chas 
sis, a tiltable body, means pivotally connecting 
said body to said chassis, a hoisting device hav 
ing one end pivotally connected to said chassis 
and including a reciprocable power driven ele 
ment, and means connecting said element with 
said body, said last-named means including lever 
age means pivotally connected to said chassis, 
linkage means pivotally connected to said body, 
means pivotally connecting said linkage means 
and said leverage means together, and means 
pivotally connecting said element to Said leverage 
means, the arrangement of said element, said 
leverage means, said linkage means and their 
respective pivotal connections with each other 
and with the point of pivotal connection of said 
body with the chassis being such that the power 
stroke of said element is away from the point of 
pivotal connection of said body with said chas 
sis and is above the point of pivotal connection 
of said leverage means with said chassis. 

2. Apparatus for tilting the body of a dump 
truck comprising, in combination, a truck chas 
sis, a tiltable body, means pivotally connecting 
said body to said chassis, a hoisting device having 
one end pivotally connected to said chassis and 
including a reciprocable power driven element, 
and means connecting said element with said 
body, said last-named means including leverage 
means pivotally connected to said chassis, linkage 
means pivotally connected to said body, means 
pivotally connecting said linkage means and said 
leverage means together, and means pivotally 
connecting said element to said leverage means, 
the arrangement of said element, said leverage 
means, said inkage means and their respective 
pivotal connections with respect to each other 
and to the point of said pivotal connection of 

5 

2. 

30 

40 

said body with said chassis being such that the - 
direction of the power stroke of said element is 
away from said point of pivotal connection of 
said body with said chassis and toward and above 
the point of pivotal connection of said leverage 
means with said chassis. 

3. Apparatus for tilting the body of a dump 
truck comprising, in combination, a truck chase 
sis, a tiltable body, means pivotally connecting 
Said body to Said chassis, a hoisting device have 
ing one end pivotally connected to said chassis 
and including a reciprocable power driver ele 
ment, and means connecting said element with 
said body, said last-named means including lever 
age means pivotally connected to Said chassis, 
linkage means pivotally connected to said body, 
means pivotally connecting said linkage means 
and said leverage means together, means piv 
otally connecting said element to Said leverage 
means, the arrangement of said element, said 
leverage means and said linkage nears and their 
respective pivotal connections with respect to 
each other and with the point of pivotal connec 
tion of said body to said chassis being such that 
the point of pivotal connection of said element 
with said leverage means is above the point of 
pivotal connection of said leverage means with 
said chassis when the body is in its initial sub-r 
stantially horizontal position and the power 
stroke of said element is away from the point of 
pivotal connection of said body with said chassis. 

4. Apparatus for tilting the body of a dump 
truck comprising, in combination, a truck chassis, 

5 
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a tiltable body, means pivotally connecting said 
body to said chassis, a hoisting device having one 
end pivotally connected to said chassis and in 
cluding a reciprocable power driven element, and 
means connecting said element with said body, 
said last-named means including leverage means 
pivotally connected to said chassis, linkage means 
pivotally connected to said body, means pivotally 
connecting said linkage meaas and said leverage 
means together, and means pivotally connecting 
said element to said leverage means, the arrange 
ment of said element, said leverage means, said 
linkage means and their respective pivotal con 
nections with each other and with the point of 
pivotal connection of said body with the chassis 
being such that the power stroke of said element 
is away from the point of pivotal connection of 
said body with said chassis, and the point of 
pivotal connection of the element with the lever 
age means is above the point of pivotal connec 
tion of the leverage means with the chassis and 
below the point of pivotal connection of the link 
age means with the body when the body is in its 
normal substantially horizontal position. 

5. Apparatus for tilting the body of a dump 
truck comprising, in combination, a truck chassis, 
a tiltable body, means pivotally connecting said 
body to said chassis, a hoisting device having one 
end pivotally connected to said chassis and in 
cluding a reciprocable power driven element, said 
hoisting device being so positioned that the power 
stroke of said element is away from the point 
of said pivotal connection of the body with said 
chassis, and linkage means connecting said ele 
ment with said body, said linkage means Com 
prising a leverage member, means pivotally con 
necting said element to said leverage member at 
a point above the point of pivotal connection of 
said leverage member with said chassis and be 
tween such last named point and the point of 
pivotal connection of the body to said chassis, 
and a linkage arm pivotally connected to said 
body and pivotally connected to said leverage 
member at a point below the point of pivotal Con 
nection of said leverage member with said chassis. 

6. In a dump truck, a frame comprising side 
members, front and rear cross members, Sald 
cross members being substantially equally spaced 
on opposite sides of the rear axle of said truck, 
a dump body hinged on the frame near the said 
rear cross member, a bell crank fulcrumed in the 
frame over the said front croSS member, a de 
pending arm of said bell crank extending below 
the truck frame and to the rear of said front 
cross member, a link connecting the said depend 
ing arm of the bell crank to the body, a second 
rearwardly and upwardly extending arm of said 
bell crank pivotally connected to a prime mover, 
said prime mover being so arranged that its 
power stroke is away from the body hinge there 
by causing the said leverage means including 
the link and the bell crank to swing with maxi 
mum body lifting effect within the confines of 
the said front and rear cross members and with 
in the confines of the frame side members and 
the bottom of the body. 

. In a dump truck having a chassis frame and 

2,234,135 
a dump body, a bell crank lever swingably 
mounted in the chassis frame and having a 
downwardly and rearwardly, extending arm, a 
link connected to the body and to the arm, a 
prime nover connected to an upwardly and rear 
wardly extending arm on said bell crank lever to 
effect a substantially vertical arcuated movement 
of the first mentioned arm with a corresponding 
vertical thrust of the said link against the body, 
during the early stages of its movement. 

8. Apparatus for tilting the body of a dump 
truck comprising, in combination, a truck chassis, 
a tiltable body, means. pivotally connecting said 
body to said chassis, a hoisting device having 
one end pivotally connected to said chassis and 
including a reciprocable power driven element, 
and means connecting said element with said 
body, said last-named means including leverage 
means pivotally connected to said chassis, link 
age means pivotally connected to said body, 
means pivotally connecting said linkage means 

0 
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and said leverage means together, and means 
pivotally connecting said element to said lever 
age means, the arrangement of said element, 
said leverage means, said linkage means and their 
respective pivotal connections with each other 
and with the point of pivotal connection of the 
body with the chassis being such that the power 
stroke of the element is away from the point of 
pivotal connection of said body with said chassis 
and above the point of pivotal connection of said 
leverage means with said chassis and such that 
the effective leverage arm for the thrust of the 
element about the point of pivotal connection 
of said leverage means with said chassis is 
greater than the effective leverage arm for the 
body in its resistance to raising about the point 
gf pivotal connection of said leverage means with 
said chassis at the initial stages of tilting. 

9. Apparatus for tilting the body of a dump 
truck comprising, in combination, a truck chassis, 
a tiltable body, means pivotally connecting said 
body to said chassis, a hoisting device having one 
end pivotally connected to said chassis and in 
cluding a reciprocable power driven element, and 
means connecting said element with said body, 
said last-named means including leverage means 
pivotally connected to said chassis, linkage means 
pivotally connected to said body, means pivotally 
connecting said linkage means and said lever 
age means together, and means pivotally con 
recting said element to said leverage means, the 
arrangement of said element, said leverage 
means, said linkage means and their respective 
pivotal connections with each other and with 
the point of pivotal connection of said body with 
the chassis being such that the power stroke of 
Said element is away from the point of pivotal 
connection of said body with said chassis and 
above the point of pivotal connection of said le 
verage means with said chassis and the point 
of pivotal connection of said element with said 
leverage means moves upwardly and away from 
the point of pivotal connection of said body with 
said chassis when said body is tilted. 

EDWARD R. BARRETT. 
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