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jFRAME CONSTRUCTION FORAN INDUSTRIAL 

TRUCK 

Bronislaus I. Uinski, Fossmoor, ili, assignor to The 
Yale and Towne Manufactaring Company, Stanford, 
Conn, a corporation of Connecticut 

Filed Nov. 6, 1958, Ser. No. 772,329 
1 Claim. (Ci. 280-150) 

This invention relates to industrial trucks and, more 
particularly, to the main frame structure for such trucks. 
Those persons skilled in the art will readily appreciate 

that the construction of the main frame for trucks of 
this class presents a considerable problem. For example, 
it is necessary to maintain the truck of a size suitable for 
operation in narrow warehouse aisles and freight cars, 
and the like. At the same time the frame must be sufi 
ciently strong and rigid to support the various parts es 
sential to the operation of the truck as well as the heavy 
loads that must be lifted and transported. 

Trucks of the class described carry some form of load 
handling attachment, such as a pair of forks and uprights 
for elevating the forks and the load. These uprights are 
carried by the frame at the front end of the truck im 
mediately forward of the front wheels. To counter 
balance the weight of the forks, uprights and load, the 
truck must carry a heavy counterweight at its opposite 
end. This counterweight must be in proportion to the 
load handled, and since the same frame may frequently 
be used for several diferent load models, this matter of 
counterweight is very important as will appear presently. 
The frame may also carry mechanism for tilting the 

load carrier, as well as a traction unit including a motor 
and steering linkage, a fluid pump for driving load lift 
ing and tilting hydraulic rams, a second motor for driving 
the pump and a reservoir for supplying fluid to the pump. 

I have conceived by my invention a novel frame struc 
ture that enables me to meet all these reguirements 
through a construction that is relatively simple and easy 
to manufacture. 
As a particular feature of my invention, I provide as 

part of my frame, a pair of longitudinal complementary 
bars widely spaced for part of their length at the front 
end of the truck and then bent toward one another so 
as to be narrowly spaced at the rear end of the truck. 
The value and utility of this feature will be amplified 
later. 
As another feature of my invention, I weld a heavy 

transverse tie bar to the narrowly spaced rear ends of 
the longitudinal bars. This transverse tie bar serves as a 
Support for a series of counterweights in a number and 
Weight to balance the load carried by the load handling 
attachment, as well as for a horizontal pivot or bearing 
upon which I mount the rear axle. 
As a further feature of the invention, I secure a tank 

for containing hydraulic fluid just forwardly of the rear 
Wheels. More particularly, I provide a center transverse 
tie plate welded to the underside of the longitudinal mem 
bers at converging portions thereof between their widely 
and narrowly spaced portions. The fluid tank is bolted 
to the underside of this center tie plate. 
As a stil further feature of the invention, I secure a 

traction unit to the widely spaced ends of the bars, the 
traction unit housing extending between these widely 
Spaced ends to add rigidity to the frame as an integral 
part thereof. I then suspend my fluid pump and its 
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2 
operating motor from the longitudinal bars between the 
traction unit and the fluid reservoir. 

I have thus outlined rather broadly the more important 
features of my invention in order that the detailed de 
scription thereof that follows may be better understood, 
and in order that my contribution to the art may be 
better appreciated. There are, of course, additional fea 
tures of my invention that will be described hereinafter 
and which will form the subject of the claims appended 
hereto. Those skilled in the art will appreciate that the 
conception on which my disclosure is based may readily 
be utilized as a basis for the designing of other structures 
for carrying out the several purposes of my invention. It 
is important, therefore, that the claim be regarded as in 
cluding such equivalent constructions as do not depart 
from the spirit and scope of my invention, in order to 
prevent the appropriation of my invention by those skilled 
in the art. 
A specific embodiment of the invention has been chosen 

for purposes of ilustration and description and is shown. 
in the accompanying drawings. 

In the drawings: 
Fig. 1 is a perspective view of the truck frame in ac 

cordance with my present invention; - 
Fig. 2 is a bottom plan view of the structure shown 

in Fig. 1; 
Fig. 3 is a cross-sectional view taken along the lines 

3-3 of Fig. 2; 
Fig. 4 is an exploded view of the rear section of the 

frame ilustrating the assembly of the counterweights to 
the rear tie; and 

Fig. 5 is a fragmentary cross-sectional view similar 
to Fig. 3, but ilustrating a greater number of counter 
Weights mounted on the rear end of the frame. 

Referring to the drawings, and more particularly to 
Figs. 1 to 3 thereof, there is shown a truck frame com 
prising a pair of longitudinal complementary bars 10 
and 11 widely spaced for part of their length at the front 
end of the truck and then bent to converge toward one 
another and narrowlyspaced at the rearend of the truck. 
A transverse end plate or rear tie 12 is fixed to the rear 
ends of the side bars 10 and 11 as by welding. Uprights 
14 are supported at the front end of the truck for tilting 
movement by a pair of tilt rams 15 connected through 
brackets 16 to the side bars. v . 
Adriving and traction unit 17 issupported at the for 

Ward end of the frame and includes a drive motor 19, 
a front axle housing 20 extending between the side bars 
1º and 11 and Connected to those bars at their widely 
Spaced ends. Front Wheels 21 are mounted outside of 
the side bars 10 and 11 and supply traction and driving 
novement to the truckunder the control of the motor 19. 
To provide hydraulic power for driving the rams 15 

and other hydraulically controlled accessories, such as a 
load carriage, for example, the side bars supporta second 
motor 22 just to the rear of the traction unit 17 and 
at a level below the top of the side bars. A fluid pump 
24 is mounted in driven relation to the motor 22 and 
Serves to provide hydraulic fluid under pressure to the 
various rams for operating parts of the truck. 
AS I have mentioned before, the side bars are bent 

toward one another so that they converge in a rearward 
direction for part of their length, as at 25. At this con 
verging portion of the side bars, I weld a centertie plate 
26 to the undersurface of the bars. This plate 26. over 
extends the bars somewhat at each side and a fluid reser 
voir 27 is bolted to the plate outwardy of the bars. As 
seen in Figs. 1 to 3, the reservoir 27 is somewhat longer 
than the width of the frame and is disposed transversely 
beneath the frame. 

I provide my truck with a rear axle 28 to the ends of 
Which I mount rear steered wheels 29. To mount the 
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axle on the truck frame, a pivot 30 is welded to the end 
plate 12 in the longitudinal axis of the truck, as shown 
in Figs. 2 and 3. The axle 28 is formed with a bearing 
to enable it to rock upon the pivot 30 when the rear 
wheels 29 move over irregular ground. The axle 28 is 
retained on the pivot 30 by an end plate 31 secured to 
the pivot by screws 32. The axle is also formed with 
a pair of lugs 33 that provide bearing surfaces in contact 
with the end plate 12 at points laterally spaced from the 
pivot 30 so asto acceptforces that occur when the wheels 
29 strike an obstruction, thereby minimizing bending 
stresses on the pivot. • 
The wheels 29 may be mounted for steering move 

ment on the axle 28 in any suitable manner, and may 
conveniently utilize the novel mounting arrangement 
taught in my Letters Patent No. 2,829,903, dated April 
8, 1958, and entitled "Steering System for Industrial 
Truck." In this construction, I utilize duplicate mount 
ing members 34 formed with stub shafts for rotatably 
mounting the wheels 29 and also formed to mount axle 
king pins and a tie rod 35. -- 

In order to steer the rear Wheels, the frame also 
supports a steering linkage that includes a hand steer 
ing wheel 36 connected to a conventional steering 
unit 37 by a steering column or post 39. The steer 
ing unit 37 is supported on the truck frame side bar 
10 and imparts rotary motion to a bar 40 that is 
connected to the steering unit through an adapter 41. 
The bar 40 is universaily jointed as at 42 to a shaft 44 
that extends longitudinaly of the truck. In order to ob 
tain maximum rigidity for the steering mechanism, and 
to utilize the frame to best advantage, I place the shaft 
44 in the plane of the side bars 10 and 11 and I provide 
bearing means such as a bearing sleeve 45 that supports 
the shaft 44 for rotation by the bar 40 on a constant axis. 
This sleeve 45 is fixed to the frane and, as shown in 
Figs. 1 to 4, actually passes through the side bar 10 at 
its converging part 25 to which it is welded so that the 
rear portion of the bearing sleeve 45 is adjacent the bar 
10 where it is narrowly spaced from the bar 11. The 
rear portion of the sleeve terminates in substantial align 
ment with the steered wheels. 
At its rear end, the shaft 44 protrudes from the bear 

ing 45 and is connected to an end of a pitman arm 46. 
The other end of the pitman arm is connected to one end 
of a link 47. This link extends across the longitudinal 
axis of the truck and has its opposed end connected to 
the tie rod 35 at a point between the longitudinal truck 
axis and an end of the tie rod so that when the hand 
steering Wheel is rotated, this movement is transmitted 
through the steering post 39 and steering unit 37 to the 
bar 40. Rotation of the bar 40 rotates the shaft 44 
through the universal joint 42 and rocks the pitman arm 
46 to one side or the other, thus shifting the link 47 
and the tie rod 35 to pivot the rear steered wheels 29 
about their respective king pins as explained in more 
detail in my copending application Serial No. 767,696, 
filed October 16, 1958, and entitled "Steering Mechanism 
for Industrial Truck." 
As I have already indicated, the rear transverse tie 
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bar or end plate 12 may be utilized to support a series 
of counterweights, the number and weight of which may 
be altered as required to balance the load carried at the 
opposite end of the truck, or as may be required by dif 
ferent load models. Referring to Fig. 4, the bar 12 is 
shown in exploded relation to counterweight or balast 
plates 49. It will be observed that the bar 12 has a 
series of bolt holes 50 and that registering holes 51 are 
provided in the plates 49 for reception of bolts 52 that 
secure the desired number of counterweights to the bar 
12. The rear counterweight 49 has an upstanding part 
54 that may comprise the rear wall of a compartment 
such as a battery compartment, for example. As shown 
in Fig. 5, a greater number of counterweights may be 
supported on the bar 12 and, in this manner, the loca 
tion of the upstanding part 54 may be altered to vary the 
size of the battery compartment. . 
From the foregoing description, it will be seen that I 

contribute by my invention a frame construction for an 
industrial truck that is of a size for operation in narrow 
warehouse aisles, freight cars, and the like and that is 
at the same time suficiently strong and rigid to support 
the various parts essential to the operation of the truck 
as well as the heavy loads that must be lifted and trans 
ported. It will also be seen that my novel frame enables 
me to carry all of the necessary operating mechanisms in 
a manner whereby they may operate freely of one an 
other without adversely affecting the stability of the 
truck under any load conditions. 

I believe that the construction and operation of my 
novel frame construction will now be understood and 
that the advantages of my invention will be fully ap 
preciated by those persons skilled in the art. 

I now claim: 
In a truck of the class described, a main frame com 

prising a pair of spaced longitudinal bars, a heavy trans 
verse bar secured to one end of said longitudinal bars 
with the upper surface thereof substantially flush with 
the upper surfaces of said longiutdinal bars, a transverse 
counterweight plate detachably secured to said transverse 
bar, said counterweight plate having a portion thereof ex 
tending upwardly a substantial distance above said trans 
verse bar and forming the outer rear wall of a compart 
ment for the truck, and a plurality of counterweight 
plates interposed between said first mentioned counter 
weight plate and said transverse bar and detachably se 
cured to said transverse bar, the upper surfaces of said 
plurality of counterweight plates being substantially flush 
with the supper surface of said transverse bar. 
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