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UNITED STATES PATENT OFFICE 

This invention relates to dump bodies and, in 
particular, to dump body lifting mechanisms. 

It is an object of this invention to provide, in a 
dump body, a leverage or lifting mechanism 
which is extremely compact, when collapsed, 
which is strong, though of light weight, and 
extremely efficient in operation, 

It is a further object of this invention to pro 
vide, in such mechanism, a leverage or linkage 
construction by means of which, lifting force may 
be applied to a Swingable dump body through 
Variable lever arms during upward Swinging 
movement of the body. 

It is a further object of this invention to pro 
vide such a mechanism wherein, during a lifting, 
or upward swinging movement of a dump body, 
the mechanical advantage of the leverage is pro 
gressively decreased while the speed of movement 
of the body is correspondingly progressively 
increased in such manner as to materially Speed 
the lifting operation, while at the same time 
permitting the use of less power for the per 
formance of the lifting operation than Would be 
otherwise possible. 

It is a further object of this invention to pro 
Wide Such a construction wherein the lifting 
force of a power operated reciprocatory member 
is applied initially through a relatively Small ef 
fective lever arm to achieve a substantially great 
initial mechanical advantage which is SubSe 
quently automatically and progressively de 
creased with consequent increase of lifting Speed. 

It is a further object of this invention to pro 
vide such a mechanism. Wherein the force applied 
is automatically Varied during a lifting Operation 
and maintained proportional to the force nec 
essary to Overcome resistance to lift, Which 
varies, during a lifting operation, due to the 
shift of Weight upon Wariation in the angular 
position of the dump body with respect to its 
Supporting means. 

It is a further object of this invention to pro 
vide such structure wherein fluid engine means, 
or other conventional means of relatively low 
power, may be utilized for the lifting of rela 
tively large loads. 
These and other objects and advantages will 

appear from the following description taken in 
connection with the drawings. 
In the dra Wings: 
Figure i is a fragmentary side elevational 

view of a dump truck equipped according to the 
principles of this invention, with the leverage 
mechanism in extended position; 

Figure 2 is a fragmentary view of the leverage 
mechanism of Figure 1 in collapsed, or retracted, 
position; 
Figure 3 is an end elevational view of a struc 

ture shown in Figure 2, as seen from the right 
of Figure 2, looking toward the left; 

Figure 4 is a view similar to Figure 3, but 
showing the structure of Figure 2, as seen from 
the left of Figure 2, looking toward the right; 

Figure 5 is a section taken substantially on 
the line 5-5 of Figure 4; 

Figure 6 is a section taken on the line 6-6 of 
Figure 1; 

Figure 7 is a section taken on the line - of 
Figure 1; 

Figure 8 is a section taken on the line 8-8 
of Figure 1; 

Figure 9 is a fragmentary end elevational view 
of structure shown in Figure 2; and 

Figure 10 is a view similar to Figure 2 of a 
modified structure constructed according to the 
principles of this invention. 

Referring to the drawings in detail and With 
reference particularly to Figures 1, 3, 4 and 5, the 
sub-frame which is adapted for rigid attachment 
to the truck chassis comprises longitudinal side 
Inembers of channel form having transverse end 
members 2 of similar form rigidly secured there 
to, in suitable manner, as by Welding. A pair of 
transverse channel members 3 having their inner 
ends suitably spaced are likewise Secured to the 
side members f. 
Secured to the top surface of the inner end of 

each transverse channel member 3 is one end of 
a channel member 4 having its other end rigidly 
secured to the adjacent end channel member 2. 
While the channel members 4 are shown as 
secured respectively to transverse channel men 
bers 3 and channel member 2 by means of bolts 
5, it is, of course, to be understood that other 
suitable rigid attaching means, such as Welding 
may be used for this purpose. Each channel 
member A has an upwardly extending flange 6. 
The fanges 6 are provided with Suitable, aligned 
apertures for receiving the pin or pintle member 
7, upon which is mounted the front end of the 
cylinder 8 of a suitable fluid engine which is 
provided with a suitable fluid supply pipe 9 at its 
front end, and a cap or head member 0 at the 
opposite end, which is suitably apertured to recip 
rocably support, the piston rod which extends 
therethrough and which is, of course, provided 
at its inner end with a Suitable piston adapted 
for reciprocation in the cylinder 8 and at its 
forward end with a suitably apertured head 2. 
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2 
Adjacent the rear end of the sub-frame formed 

by the Side members f and end members 2 is a 
pair of upwardly directed bracket members 3 
provided at their upper ends with suitable aper 
tures for receiving the transverse rod member 4 
Which projects through the apertures in the 
bracket members and has, at each end, a reduced 
end portion adapted to pivotally engage a suit 
able aperture provided at the lower end of a 
bracket member 5, hereinafter more clearly de 
Scribed. 

For Wardly disposed With respect to the trans 
Verse rod member A is a transverse pivot 
rod 6 having its opposite ends Supported 
in suitable apertures provided in the side 
members of the sub-frame. This pivot rod 
6 serves as a pivotal Support for the lifting 

linkage or mechanism by means of which, power 
from the fluid engine, above described, is trans 
mitted to the dump truck body. 
The body comprises side plates 8, front end 

plate 9, rear end plate 2 and floor plate 2. 
The rear end plate 2 is shown in the form of a 
plate member rigidly secured to the floor plate 
and side plates of the body, but it is, of course, 
to be understood that any suitable tail gate con 
struction may be applied to the body construc 
tion. Secured to the marginal lower surface of 
the floor plate 2 and to the lower inside Sui 
faces of the side plates f8 are longitudinal chan 
nel members 22. The rear end of each channel 
member 22 and the lower portion of the rear 
end of each side plate 8 are secured together 
by a transverse bracing member 23 Secured 
thereto and extending therebetween and a simi 
lar transverse bracing member 24 extends be 
tWeen the opposite ends of the channel mem 
bers 22 and side plates 8. The side plates 8, 
front plate 9, floor plate 2 and channel mem 
bers 22, as well as the transverse bracing mem 
bers 23 and 24, are rigidly secured together into 
a single unit, preferably by means of welding. 
The bracket members 5 are rigidly secured, 

in Suitable manner, as by means of bolts 25, to 
the side plates 8 and channel members 22 in 
Such manner that the above-described unit is 
Supported for pivotal movement upon the trans 
Verse rod member 4. The means for tilting the 
dump body comprises a linkage or leverage sys 
ten having connection with the transverse pivot 
rod 6 on the Sub-frame, with the head 2 on the 
piston of the fluid engine and with the floor 
plate 2 of the body. 
This leverage or linkage mechanism comprises 

a pair of laterally Spaced longitudinally disposed 
trackways, each of which has therein spaced pin 
or roller means adapted to cooperate with suit 
able notches provided in an arcuate sector mem 
ber which is pivotally secured to one end of a 
Substantially triangular thrust plate member 
having an opposite end or apex pivoted on the 
transverse pivot rod 5 and having pivotal con 
nection. With a cross rod connected to the head 
2 of the piston rod . Each trackway comprises 
a pair of bracket members of angle form, having 
Substantially vertically disposed webs 26 and 
OutWardly directed flanges 27, each of which is 
rigidly secured to the floor plate 2 of the body 
in Suitable manner, as by means of bolts 28. 
The trackways which are formed between the 

WebS or flanges 26 are formed by the spaced pin 
members 29 which are suitably spaced and lo 
cated between the webs or flanges 26 and which 
may be in the form of pins having their opposite 
ends received in and riveted in suitable aper 

2,139,795 
tures provided in the webs or flanges 26 Or, if 
desired, these members may be made in the 
form of bolts 3: Secured in apertures in the 
iianges or WebS 26 and having cylindrical spacer 
members 34 surrounding the portion thereof 
intermediate the fianges or webs 26, as shown in 
Figure 6. The Spacer members 3 may be formed 
of any suitable naterial for resisting friction 
and, if desired, they may be loosely mounted be 
tween the flanges 26 on the bolts 30 to form 
anti-friction rollers for engaging notches in the 
Sector member, as hereinafter more clearly de 
Scribed. 

Each Web or flange portion 26 is provided, as 
shown in Figures 1, 2, 7 and 8, with an elongated 
slot 32 at its rear end which is disposed substan 
tially vertically in the collapsed position of the 
leverage mechanism, as shown in Figure 2. A 
Suitable guide pin means rigid with the sector 
member, hereinafter described, is adapted to be 
disposed in each pair of slots 32. Forwardly of 
the slotS 32 are Substantially triangular aper 
tures 33 in each Web or flange member 26. Each 
pair of apertures 33 is adapted to cooperate with 
suitable pin means on the above-mentioned 
Sector member for a purpose which will herein 
after nore clearly appear. 

Disposed between each pair of webs or flanges 
26 is a sector member 34 having an arcuate upper 
surface provided with suitable notches 35 adapted 
for engagement with the respective pins 29 or 
Spacers 3 on bolts 3, as the case may be, 
which form the trackway between the flanges or 
WebS 26. At its rear end, each sector member 34 
is provided with a suitable guide pin 36 extend 
ing from opposite sides of the sector member 34, 
aS shown in Figure 2, or With guide pin means 
comprising a bolt 3A extending through the 
Sector member 34 and provided at opposite sides 
thereof with sleeve or roller means 38 which are 
adapted to engage the walls of the guide slots 32 
in each web or flange 26. Suitably located for 
Wardly of this pin means is stop pin means com 
prising either a pin 39 similar to pin 36, as shown 
in Figure 2, or stop pin means comprising a bolt 
49 similar to bolt 37 and provided with sleeve or 
roller means 4 similar to the roller means 38 on 
the bolt 3, as shown in Figure 7. 
Due to the Cooperation of the pin means 29 or 

3G, 3. With the notches 35 in the Sector member 
34 and due to the cooperation of the apertures 
33 With the stop pin means 39 or 40, 4 and the 
guide slots 32 with the guide pin means 36 or 37, 
38, the application of upward force, to raise the 
Sector 34, will be translated into relative swing 
ing movement of the sector member 34 with re 
Spect to the trackway formed by pins 29 or 30, 3 
in Such manner that the distance between the 
lower, or pivoted, end of the sector and the point 
of application of upward force will be materially 
increased, as may be readily seen by comparison 
of Figure 2 with Figure 1. 
The lower end of the sector member 34 is pro 

vided with a suitable aperture which is pivotally 
Supported upon the connecting rod 42. Substan 
tially triangular thrust plate members 43 are pro 
vided at their forwardly or upwardly disposed 
apex With suitable apertures for rotatable support 
on the connecting rod 42 inwardly of the sector 
nnenbers 38, and these ends of the thrust plate 
inenberS 3 are rigidly secured in spaced relation 
by means of a cylindrical spacer member 44 dis 
posed therebetween, as shown in Figure 4. 
The lower or rearward apex of the thrust plate 

member 43 has thereon a suitably apertured bear 
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2,139,795 
ing boss 45 which is rotatably supported by the 
transverse pivot rod 6. The bearing bosses are 
rigidly Secured in Spaced relation by means of a 
cylindrical spacer member 46 interposed therebe 
tween and Surrounding the transverse pivot rod 
6, as shown particularly in Figure 5. The remain 

ing apex of each thrust plate member 43 is pro 
vided with a suitably apertured bearing boss 47 
which is adapted to have the crosshead rod 48 ex 
tend therethrough, as shown in Figures 3 and 4. 
This crosshead rod (8 extends through the head 
member 2 on the piston rod and is rotatable 
with respect thereto in such manner that exten 
Sion of the piston rod causes clockwise SWinging 
novement of the thrust plate members 43 about 
the axis of the transverse pivot rod 6 from the 
position of Figure 2 to that of Figure 1. 

Release of pressure in the fluid engine will per 
mit the parts to return from the position of Figure 

to that of Figure 2. As is particularly Well 
shown in Figures 3, 4 and 5, the thrust plate mem 
bers 43 are non-planar, being bent inwardly to 
permit of fullest possible collapse of the parts 
when in the retracted, closed or collapsed position, 
as shown in Figure 2. 
As Will be most clearly understood, the arc of the 

top surface of the sector members 34 which have 
the notches 35 therein may be substantially modi 
fied to achieve modification in the automatic vari 
ation of effective lever arm which is accomplished 
by the lifting mechanism during a lifting opera 
tion. 
One of the preferable modifications is illustrated 

in Figure 10, wherein it will be seen that the sec 
tor member, designated 34a, is formed substan 
tially as a segment of a circle With the arc of the 
top surface thereof, having the notches therein, 
Substantially circular. The guide slots 32d. in the 
Webs or fianges 26 are substantially inclined from 
the horizontal, as may be seen by comparison of 
the structure illustrated in Figure 2, and, instead 
of the aperture 33, an aperture 49 is provided, 
Which is suitably located in such manner that the 
parts may be extended from the position illus 
trated in Figure 10 in such manner that the body 
will take the position shown in Figure 1. With the 
guide pin 35 disposed at the top end of the guide 
slot 32d, while the stop pin 39 will be correspond 
ingly disposed in the aperture 49. 
The operation of the linkage or lifting mecha 

niSn is as follows: With the parts in the “at rest' 
position, as shown in Figures 2, 3, 4 and 10, intro 
duction of fluid pressure to the cylinder 8 of the 
fluid engine will cause reciprocatory movement of 
the piston rod to the right, as seen in Figures 
2 and 10. This will cause the thrust plate mem 
bers 43 to be swung in clockwise direction about 
the transverse pivot rod 6 in such manner as to 
impose an upward and rearward thrust upon the 
lower end of the sector member 34 through the 
connecting rod 42. This will cause relative coun 
terclockwise rocking movement of the sector mem 
ber 34 with respect to the trackway formed be 
tween the webs or flanges 26 and the guide and 
Stop pin means in cooperation with their slots and 
apertures will prevent excessive relative move 
Alent between the tracks, the flanges 26 and sec 
to members 34 in Such manner that, when the 
parts have reached the position shown in Figure 
1, they will be locked against further movement. 

it will be noted that the effective lever arm be 
tween the thrust plate members 43 and the piston 
rod will be progressively increased from the po 
sition shown in Figure 2 to an intermediate posi 
tion wherein the cross rod 48 will be disposed sub 

3 
stantially vertically above the transverse pivot rod 
6. The application of this changing lever arm 

will be modified slightly by counterclockwise rock 
ing or Swinging movement of the sector member 
34 with respect to the trackWay. 
As the cross rod 48 moves rearwardly, due to the 

arcuate nature of its path, it moves again down 
Wardly, While at the same time the Sector mem 
ber 34 continues Swinging in counterclockwise di 
rection. With respect to the thrust plate member 
63, as well as its trackway in such manner as to 
greatly increase the distance between the trans 
verse pivot rod 6 and the body. Thus, the lever 
arm through which force is applied by piston rod 
A through cross rod 48 is progressively decreased, 
while the distance between the transverse pivot 
rod 6 and the body is materially progressively 
increased during the latter portion of the travel 
Of the cross rod 48 rearWardly past the transverse 
pivot rod 6. Thus, the speed of upward swinging 
movement of the body is materially increased as 
the angularity thereof is sufficiently increased to 
permit of the use of a substantially increased ef 
fective lever arm. This automatic change in the 
effective lever arm is accomplished automatically, 
because the advantage thereof is inherent in the 
structure illustrated. 

In the meantime, the lifting force is being ap 
plied Successively to the dump body at points 
progressively nearer the body pivot 4 as the body 
rises, starting with the extreme left-hand notch 
35 engaging the extreme left-hand pin. 29, and 
continuing notch-by-notch to the right toward 
the body pivot 4. This action decreases the 
leverage actually applied to the dump body as it 
rises, but increases the lifting speed, and in co 
Operation with the previously-mentioned varying 
lever arm effect of the piston rod upon the 
lever 43 around its pivot f6, produces a differen 
tial lifting effect upon the dump body as the latter 
ISS. 
It Will thus be seen that I have provided a con 

Struction wherein the utmost efficiency of opera 
tion, simplicity of construction, and compactness 
of parts, when collapsed, is achieved. 

It Will be understood that the above-described 
Structure is merely illustrative of the manner in 
which the principles of my invention may be 
utilized and that I desire to comprehend within 
my invention Such modifications as come within 
the Scope of the claims and the invention. 
Having thus fully described my invention, what 

I claim as new and desire to secure by Letters Pat 
ent is: 

1. In a dump body linkage for a dump body 
SWingable around a pivot on a frame, a swingable 
thrust member pivotally supported by said frame; 
a trackWay on said body including a pair of 
flanged bracket members and plural spaced pin. 
means Secured between the bracket flanges, and a 
Sector member pivotally supported by said thrust 
member and rockable in said trackway, saidsector 
Iiember having therein notches engageable with 
Said pin means. 

2. In a dump body linkage for a dump body 
SWingable around a pivot on a frame, a swingable 
thrust member pivotally supported by said frame; 
a trackway on Said body including a pair of 
flanged bracket members and plural spaced pin 
means Secured between the bracket flanges, a 
Sector member pivotally supported by said thrust 
member and rockable in said trackway, said sec 
tor neinber having therein notches engageable 
With Said pin means, at Successively varying dis 
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4. 
SWinging of said dump body, and means for guid 
ing said sector member in said trackway includ 
ing slot means in a bracket flange and guide pin. 
means in Said sector member extending into said 
slot means. 

3. In a dump body linkage for a dump body 
SWingable around a pivot on a frame, a SWingable 
thrust member pivotally supported by Said frame; 
a trackWay on Said body including a pair of 
flanged bracket members and plural Spaced pin 
means secured between the bracket flanges, a Sec 
tor member pivotally supported by said thrust 
plate and rockable in said trackWay, Said Sector 

2,139,795 
member having therein notches engageable with 
Said pin means, at Successively varying distances 
from said dump body pivot during the SWinging of 
Said dump body, means for guiding Said Sector 
member in said trackWay including slot means 
in a bracket flange and guide pin means in said 
Sector member extending into Said slot means, 
and means for limiting rocking movement of said 
sector member in said trackway including aper 
ture means in a bracket flange and stop pin 
means on Said Sector member engageable With 
Said aperture means. 

FRED BISZANTZ. 
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