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The present invention relates generally to lift 
trucks of the kind widely used in industrial work 
for elevating and carrying loads in Warehouses, 
storage yards, and the like; and is more partic 
ularly concerned with improvements in the load 
carrying apron of fork type trucks. 

Industrial lift trucks of the character referred 
to herein, may be classified according to the type 
of load-supporting or carrying mechanism with 
which they are equipped. One of the most widely 
used types of load-carrying mechanisms is a pair 
of angularly shaped members with forwardly ex 
tending portions which form a platform upon 
which the load rests. These members are COm 
monly termed "forks'; and consequently a truck 
so equipped is commonly referred to as a "fork' 
lift, truck. In picking up a load, the forks are 
first advanced relative to the load and are then 
raised upwardly to lift and carry the load, this 
procedure being reversed in order to deposit the 
load at any desired point. Although the present 
invention has been designed for particular use 
in connection with forklift trucks, and is there 
fore shown and described in this connection in 
order to provide a full disclosure, it will be under 
stood that my invention is not necessarily limited 
thereto in its broader aspects. Some phases of 
the invention may be applied to other types of 
lift trucks, as for example the 'ran' type, or 
those with grippers or platform attachments. 
The present invention has a particular applica 

tion in the lumber industry where the size and 
physical dimensions of the loads create special 
problems and where the fork type trucks are 
very widely used. In handling lumber in yards 
and the like, the loads are generally character 
ized by their relatively great bulkiness, and par 
ticularly by their length, as it is quite common 
practice to handle loads up to twenty-four feet 
in length. In stacking loads of lumber, it is 
eSSential to obtain vertical alignment between 
the existing stack and the new load superimposed 
thereon, or in relation to warehouse walls or 
fixed bearings or footings on the ground, etc. 
When loads are the same width, alignment is 
obtained by vertically aligning the front vertical 
face of the load with the face of the stack or 
with some other face or object. Lumber is or 
dinarily stacked as high as twenty or twenty-two 
feet, if a truck has sufficient lift. In general, 
the higher the stack the greater the capacity and 
economy in use of a yard of given area. How 
ever, a stack this high must be steady and well 
balanced in order to be safe and not present a 
hazard to life and property; and if proper align 
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ment Of Superimposed loads cannot be easily and 
Surely obtained in confined areas, then the safe 
height of the stack is correspondingly reduced. 
A decrease in the safe stack height results in a 
correspondingly less efficient use of a given quan 
tity of yard space, or a corresponding increase in 
the yard space required to stack a given amount 
of lumber. 
The problem of properly stacking one load on 

top of another is particularly accentuated when 
handling lumber, both because of the unusually 
great length of the load and because of the pre 
mium on building a stack as high as possible. 
Accuracy of vertical alignment is essential to 

obtaining a stable stack. For example, if a load 
of twenty-four foot timbers is twisted about a 
vertical axis for only one degree with respect to 
a pile of timbers upon which the load is to be set, 
the ends of the load are displaced approximately 
two and one-half inches horizontally from the 
forward face of the pile, even though perfect 
alignment is obtained at the center. 

If the forks are immovable with respect to the 
truck frame, the truck as a whole must be shifted 
in order to change the position of the load, even 
though it is desired only to rotate the load but 
slightly on a horizontal plane. Even with an 
experienced operator this may require consider 
able backing and turning of the truck, all of 
which takes time, physical labor, increases tire 
Wear, and ties up expensive equipment so that 
the Overall cost of handling and stacking the 
lumber is correspondingly increased. Even ex 
perienced operators of lift trucks find it extreme 
ly difficult to judge proper vertical alignment of 
the load before depositing it, because their posi 
tion on the truck is such that they do not have 
a proper View or perspective to judge alignment 
until the load is nearly in position to be stacked. 
These problems are accentuated when it is ordi 
narily not possible for an operator to make a 
straight run at an existing stack to add to it, 
but he must move along an aisle between stacks 
of lumber and make a sharp turn in cramped 
quarters. These factors place a great premium 
On experience in operating a lift truck. But 
even experienced operators may Waste a con 
siderable amount of time in stacking loads. 
These considerations have led me to develop 

a forklift truck in which the forks or other 
load engaging means are pivotally mounted in 
order that the load may be rotated about a ver 
tical axis to a limited extent. These improve 
ments are disclosed in detail in my Co-pending 
application on "Apron Construction for Fork 
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Lift Trucks' filed November 1, 1948, Se'. No. 
57,737. 

However, I find that in constructing a Satis 
factory apron for pivotal mounting on a truck, 
valrious problems in structure arise because of the 
pivotal mounting. If the base or frame carrying 
the forks is constructed in a conventional man 
iller, it is not sufficiently strong to resist eccentric 
loading. It is sufficiently strong to carry bal 
anced loads that are equally, or substantially so, 
disposed upon the two forks; but when one fork 
Carlies a considerably larger load than the other, 
the eccentric loading causes the frame to twist 
and rack. This situation cannot be corrected 
by Supporting the frame externally as the outer 
ends of the frame must be free to move toward 
and away from the offset to permit pivotal no 
tion of the forks. Hence the apron frame must 
be So designed as to provide internal resistance 
to eccentric loading. 
The obvious Solution to such a problem is to 

build the frame with a deeper section horizontally 
in order to strengthen it so that it has greater 
resistance in beam action and resists bending as 
a result of loads applied at one end of the frame. 
This has been found to be impractical for several 
reaSons. In the first place, if the frame is made 
relatively deep in a horizontal direction, the forks 
are shifted forward with relation to the main 
body of the truck so that the center of gravity of 
the load is further removed from the center of 
gravity of the unloaded truck. The result is 
that the loaded truck is unbalanced, and that a 
Smaller load can be handled safely for a given 
size truck. This can result in a very substantial 
reduction in the truck capacity; and the reduc 
tion may be sufficient to entirely offset other 
Savings. Other ill effects of this unbalanced con 
dition are decreased maneuverability of the truck 
when making turns or Swinging the load be 
cause of the increased moment of inertia of the 
load as it Swings in a horizontal arc, and espe 
cially because of decreased steering traction of 
the rear wheels of a loaded truck since the 
greater lever arm through Which the load acts 
tends to lift the real wheels off the ground. 
Another primary difficulty encountered by 

making the apron frame of a deep section is that 
the added plate or bracing members so reduce 
or restrict visibility of the load that the oper 
ator is unable to see the forks through the apron 
frame. Since the forks are not visible at all 
times, his operation of the truck is necessarily by 
feel alone, unless Someone outside the truck 
guides him in its operation, and his efficiency is 
greatly reduced. 

It has been found by experience that a certain 
amount of Offset of the forks ahead of the ele 
vator on the main body is desirable, for ex 
ample to permit centering the load on the bed 
of the conventional automotive truck; but this 
offset should be limited to approximately one 
foot in order to obtain best operation. This 
amount of forward shifting of the loaded forks 
can very conveniently be obtained by an offset 
frame to which the apron frame is pivotally 
mounted; and an offset of this distance provides 
a reasonable and practical amount of angular 
movement of the apron with respect to the offset 
frame. If the apron frame is made deeper, neaS 
ured horizontally, for the reasons mentioned, 
then the pivotal movement of the apron must 
be reduced correspondingly Ol' else the amount 
of offset must be increased, either condition be 
ing obviously undesirable. 
In addition to the SWinging movement obtain 
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4. 
able by pivotally mounting the forks, I have 
found as a matter of experience that a still fur 
ther inprovement in accuracy of stacking loads 
can be obtained by adding a lateral movement 
to the apron. These two movements, combined 
with the forward and backward movement of 
the truck itself, permit the operator to shift 
the load for a limited distance in practically any 
direction. Consequently, the permissible zone of 
approach of the truck to a Stack is expanded to 
Within Such wide limits that almost any oper 
ator, even a relatively inexperienced one, can 
bling a loaded lift truck up to a stack with suffi 
cient accuracy on the initial approach. The lati 
tude of movement of the load with a truck capable 
of both lateral and pivotal movement of the apron 
is Such that all ordinary errors in approach can 
be fully corrected at the last moment, after the 
truck is stopped with its load over the stack 
upon Which the load is to be set. The lessened 
requirements of skill and judgment by the truck 
Operator and the savings in time and operation 
are very Substantial. 

In View of the foregoing, it is a general object 
of my invention to provide an improved apron 
frame for a forklift truck that is simple and eco 
nomical in construction and is sufficiently strong 
that it is not deformed by eccentric loadings. 

It is also a general object of my invention 
to provide Such a frame that is open to permit 
full visibility by the operator of the forks to 
facilitate loading and other operations of the 
truck. 
Another object of my invention is to provide 

means for mounting an apron upon a lift truck in 
a manner to provide a complete range of move 
ment Of the forks but With a minimum reliance 
upon movement of the truck as a whole to accom 
plish this movement of the load. 
These objects and advantages of my invention 

ale attained in my improved type of apron as 
Sembly by providing a pair of vertically spaced, 
horizontally extending members which may be 
Connected at their ends by othel vertically ex 
tending elements to form an open, generally rec 
tangular frame. These horizontally extending 
members are interconnected at a central point, 
intermediate their ends, by a tubular member 
Which has a relatively thick wall. The tubular 
member is rigidly connected to the horizontal 
memberS SO that the tubular member acts as 
a torque-resisting tube which holds the horizontal 
members in Substantial parallelism and resists 
any tendency of them to rotate relative to each 
other as a result of eccentric loading of the forks. 
This apron frane callying the forks is pivotal 

ly mounted upon the offset to rotate around a 
vertical axis with respect thereto; and I prefer 
ably mount the offset upon the elevator in a 
Inanner to obtain lateral movement of the Offset, 
and the parts carried thereby, with respect to 
the elevator. 
HOW the above objects and advantages of my 

invention, as well as others mot specifically men 
tioned herein, are attained will be more readily 
understood by reference to the following descrip 
tion and to the annexed drawings, in which: 

Fig. 1 is a plan view, with the forward end 
of the forks broken away, showing my improved 
type of apron and offset member attached to 
the elevator of a conventional style of lift truck; 

Fig. 2 is a vertical section on line 2-2 of Fig. 1; 
Fig. 3 is an eXploded isometric view of the 

apron, the offset, and the elevator; and 
Fig. 4 is a force diagram showing the load 
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and forces resulting therefrom when a single 
fork is loaded eccentrically. 
In Fig. 1, my invention has been illustrated 

as being applied to a conventional type of fork 
lift truck which is manufactured by the Hyster 
Company of Peoria, Illinois. This lift truck as 
a, Whole, is illustrated and described in greater 
detail in my co-pending application referred to 
above; but it is not believed that such a full 
di ScloSUllre Of the details of the truck itSelf is nec 
essary to a complete understanding of the present 
invention. This particular lift truck is typical of 
various ones to which my invention can be ap 
plied and is illustrated herein solely for the pur 
pose of making a full disclosure of my invention; 
and it is to be understood that my invention is 
mot necessarily limited to this particular make 
or type of lift truck. : - . . . - 

At the forward end of the truck there is lo 
cated a pair of spaced, telescopic uprights 
which are interconnected at their upper ends by 
a cross bar . The two uprightS form an up 
Wardly extending track Which guides the load 
handling mechanism as the load is lifted Or de 
posited. In order to raise and lower the load 
handling mechanism, there is provided a cen 
trally disposed hydraulic hoist 2 which rests at 
its lower end upon the frame of the truck, not 
shown, and at its upper end bears against the 
under side of Cross bar . Hoist 2 is operated 
usually by means of hydraulic fluid under preS 
sure from a pump, not shown, which serves to 
raise and lower the hoist in a conventional and 
well known manner, the hoist in turn raising and 
lowering uprights and the load-handling 
ImechaliniSm. 
The load-handling mechanism comprises gen 

erally, as may be seen best in Fig. 3, the eleva 
tor 5, offset 8, and the apron assembly which 
includes forks 8 or other Suitable load-carrying 
members. Elevator 5 is mounted on uprightS 

by means of bracket 2 which carries at each 
side one or more guide pulleys 2 that engage the 
uprights to direct the bracket and the load 
handling mechanism in the up-and-down move 
ment. Eracket 2 carries a pair of forWardly ex 
tending arms 23 which are fastened to the un 
der side of the top transverse member 25 of 
the elevator to support it and connect it to the 
bracket. The lower transverse member 26 of 
the elevator is attached to bracket 20 by a pair 
of gusset plates 2 located one at each side of 
bracket 29. 
In addition to the top and bottom transverse 

members 25 and 26 respectively, elevator 5 com 
prises a pair of end plates 28 Which intercon 
nect the transverse members to form an Open, 
generally rectangular frame. The elevator also 
includes a pair of short, horizontally extending 
rods 29 which are mounted at their Outer ends 
at end plates 23 and at their inner ends in 
bracket arms 23, or other suitable Supports. The 
elevator as thus far described, is of conventional 
construction and the rods 29 Ordinarily form a 
means for Supporting a pair of conventional forks 
A8 directly upon the elevator; but it will be seen 
that in my improved construction the rods pro 
vide a means for connecting offset 6 to the elle 
vator. 

Offset i3 is a frame comprising Spaced top 
and bottom plates 38 and 3 which preferably 
have downwardly and upwardly extending flanges 
3d, and 3a respectively to reinforce and Stiffen 
them, and are interconnected by Suitable Vertical 
members 32 and 33. The somewhat triangular 
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appearance of plates 30 and 3 results from the 
fact that it is desirable to cut a Way the forward 
corners of the plates in order not to interfere 
with Swinging movement of the load, and also 
because these forward corners are not essential 
to the structural strength of the offset. Two of 
the vertical interconnecting members are end 
posts 32 which are located near the outer ends of 
plates 30 and 3 and are provided at their upper 
ends With holes 34 to receive pins 35. As shown 
in Figs. 1 and 2, pins 35 pass through holes 34 
and corresponding holes in lugs formed integrally 
With sleeves 36 slidably mounted One On each of 
rods 29. Wertical loads are transmitted from off 
set 6 through sleeves 36 to rods 29 on the elle 
vator. Relative downward movement of offset 6 
is limited by engagement of the botton edge of 
flange 3d With the top edges of the lugs on sleeve 
36, see Fig. 2, which engagement limits the rota 
tional movement of the sleeves about either pins 
35 or rods 29. - - - 

Sleeves 36 are free to Slide along rods 29; in 
order to provide for lateral novement of the offset 
with respect to elevator 5. Such motion of 
translation is facilitated by a pair of rollers 4 
Which are horizontally Spaced and bear against 
the forward face of the lower transverse member 
26 of the elevator. Each role A is mounted in a 
U-shaped bracket is carried on the up-turned 
flange Sa of the offset. 

Relative lateral movement of the offset may be 
Secured by any suitable means, as for example by 
an electric motor. However, I find it very con 
Venient to uSe hydraulic means becauSe the con 
Ventional lift truck is Ordinarily provided With a 
pump from Which oil under pressure may be 
obtained to provide the power for this purpose. 
There is provided a hydraulic cylinder 4, which is 
preferably pivotally connected to elevator 5, as 
by being attached at one end to bracket 45 which 
is pivotally connected at 46 to the top transverse 
member of the elevator. From the other end of 
cylinder 44 projectS piston rod Which is then 
connected to arm A8 which in turn is rigidly con 
nected to the top plate of Offset 6. Piston rod-47 
has attached to it a piston, not shown, which can 
be reciprocated Within cylinder 44; and fluid 
under pressure is admitted into cylinder 44 at 
either Side of the piston by means of two 
hydraulic lines 49 and 59. : 
The construction of cylinder 44 is conventional 

in all of its details, and any suitable type may be 
used. It will be evident that by admitting liquid 
under pressure through line 69, and at the same 
time discharging it from the cylinder through 
line 59, that the piston and piston rod it will be 
driven upWardly aS Viewed in Fig. 1. This causes 
the entire offset and forks 8 to be shifted toward. 
the right of the truck operator as he looks for 
Ward toward the load. Admission of fluid 
through line 50 and discharge through line is 
moves the offset and forks 8 in the opposite 
direction. Since the oil is relatively incom 
preSSible, the offset may belocked in any adjusted 
position by blocking lines 49 and 50 to prevent 
flow of liquid therethrough in either direction. 

Offset 6 serves as a member for connecting the 
apron assembly to the elevator, and for this pur 
pOSe it can be modified in shape and construction 
as may be required to adapt it to any given type 
of lift truck. However, general principles of con 
struction which are referred to herein may be 
followed to obtain all the advantages of the 
present invention. In addition, the offset moves. 
the load for Ward of the conventional position: 
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relative to the elevator So that folks 8 can over 
hang a stack of lumber or the bed of a truck. 
This latter is of especial value in loading Ordinary 
trucks as it is necessary properly to balance their 
loads for transportation to the place of use and 
to permit safe and easy dumping of the loads. 
The front-to-rear depth of the offset is approxi 
mately one foot, which is sufficient to permit the 
apron assembly to SWing fron side to Side an 
adequate amount, yet does not shift the load so 
far forward as to dangerously unbalance the 
loaded lift truck or cause it to get out of control 
When SWinging a load. 

It is desirable to reinforce offset 6 adjacent 
the connection thereto of the apron assembly; 
and for this purpose a centrally located, verti 
cally extending member 33 is provided. This 
center reinforcing post is preferably channel 
shaped and may be made from a combination of 
plates or angles welded to plates 3) and 3 . 
Apl'On a SSembly is generally rectangular in 

outline. It comprises a pair of top and bottom 
horizontally extending members 54 and 55 re 
Spectively which are vertically spaced and intel 
connected by Suitable members. Top member 54 
is preferably a channel or box member when 
Viewed in cross Section in order to give it Suff 
cient strength to resist vertically applied loads, as 
Will be more fully explained. The lower member 
55 may be a plate if desired. The overall spacing 
between members 54 and 5 is slightly less than 
between plates 3 and 3 of the offset so that the 
two horizontal members of the apron assembly 
fit in between the plates of the offset, as shown 
in Fig. 2. 
Frame members 54 and 55 are interconnected 

by tubular member 56 which is rigidly connected 
at its ends to the top and bottom members of 
the apron assembly. Tube 56 is located centrally 
of the assembly, midway between the ends of 
member 54; and since the tube is designed to 
be especially strong in torsion, it has relatively 
thick walls. The assembly may be further 
strengthened by the addition of end plates 58 
joining horizontal members 54 and 55 at their 
ends. 

In addition to its function as a torsion-resist 
ant member rigidly interconnecting members 54 
and 55, tubing 56 serves as a housing to receive 
pivot pin 60 by means of which the apron as- : 
Sembly is pivotally mounted on offset 6. It is 
preferable to counterbore tubing 56 from each 
end to receive a bushing 6 which forms a jour 
nal bearing at each end of the torque tube for 
the pivot pin. Plates 30 and 3 may be bored 5 
to receive pin 60 with a Snug fit; or other suit 
able bearings may be used if desired. Thrust 
Washer 64 is interposed between members 55 
and 3 of the apron assembly and offset respec 
tively and provides a thrust bearing upon which 
the apron assembly turns relative to the offset. 

Since my improved apron assembly and offset 
are designed to be used as an attachment for 
standard types of lift trucks, the apron assembly 
is provided with means for mounting forks 8 
Which is a substantial duplicate of the con 
ventional means supplied with the lift truck. For 
this purpose, a pair of rods 66 are provided on 
the under side of top horizontal member 54, 
the outer ends of the rods being supported by 
end plates 58 while the inner ends are held in 
short brackets 67. Rods 66 correspond in size 
and location to rods 29 provided on the conven 
tional elevator, and forks 8 are slidably mounted 
on rods 66 in a conventional manner. 
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Forks 8 are of conventional design and each 

is a right-angularly shaped member with a for 
Wardly extending, Substantially horizontal leg On 
which the load L. rests to be supported, as in Fig. 
2. The other leg extends upwardly and is nor 
mally Substantially vertical. It is provided at 
its upper end with a bore through which a rod 
66 passes, the leg being suspended thereby. It 
will be understood that each fork is capable of 
a pivotal movement about its supporting rod 66, 
but that such movement of the fork is limited by 
engagement of the back side of the fork with 
the forward face of plate 55. 
Although horizontal pivotal movement of apron 

assembly 7 may be obtained by other types 
of power elements, I prefer to provide hydraulic 
cylinder 70 which is pivotally connected at One 
end to elevator 5 by means of bracket T which 
is pivotally connected directly to the elevator. 
The piston rod 73 projecting forwardly from pis 
tOn 7 O is pin connected to bracket 72 which is 
rigidly attached to the apron assembly, as shown 
in Fig. 2. Hydraulic fluid under pressure is ad 
mitted to cylinder 70 through lines 74 and 75. 
The construction of this hydraulic cylinder is 
essentially the saime as previously described and 
embodies a piston, not shown, on piston rod 73 
which divides the interior of cylinder 70 into 
chambers. If liquid under pressure is admitted 
through line 75 and discharged through line 74, 
the piston rod is forced out of the cylinder and 
apron assembly 7 is rotated in a counterclock 
wise direction as viewed in Fig. 1. Reverse flow 
of the pressure flow in line 74 and out through 
line 5 resultS in retraction of the piston rod and 
Swinging movement of the apron assembly in a 
clockwise direction. One advantage of the hy 
draulic operating means is that a load may be 
held in any rotational position by merely block 
ing flow of liquid through both lines 4 and 
5, thus holding piston rod 73 in any desired posi 

tion because of the incompressibility of the liquid 
within cylinder 70. 

Because one end of the hydraulic cylinder as 
sembly 70, 73 is attached to the elevator and the 
other to the apron assembly, it is necessary to 
provide some type of flexible connection to per 
hit the lateral novement of the apron relative 

to the elevator. The pin or pivotal connections 
at both ends of cylinder assembly 70, 73 de 
scribed permit such movement; and they also 
allow the apron to Swing about pin 60 without 
causing the piston and piston rod to bind. 
The stresses in the apron assembly, and more 

especially in torque tube 56, can be readily un 
derstood by reference to Fig. 4. The most severe 
condition occurs when the loading is entirely 
eccentric, that is when only one fork 8 has a 
load on it. This may occur accidentally or on 
purpose. ASSuming only one fork is loaded it 
is simple to analyze the resulting stresses by 
considering the one fork alone. 
When one fork 8 is loaded with a load L, as 

shown in Figs. 3 and 4, it tends to rotate coun 
terclockwise (as viewed in Fig. 4) about rod 66 
under a given moment. This condition is exactly 
the same as if a force M1 were applied to the 
upstanding leg of the fork at the level of mem 
ber 55, the magnitude of the force M1 being 
sufficient to produce an equal moment about the 
axis of rod 66. Since this moment is resisted 
by the bearing of the fork against the bottom 
member 55 of the frame assembly holding the 
fork fixed in place, the force M1 is opposed by 
an equal and opposite reaction designated as R1. 
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The applied load L also tends to produce coun 
terclockwise rotation of the fork about its point 
of engagement with fixed member 55. This sec 
Ond moment could be reproduced by the appli 
cation of a second force designated as M2 ap 
plied at the upper end of the fork at the level 
of rod 66, the magnitude of the second force M2 
being enough to produce a moment equal to that 
produced by the applied load L. Of course the 
force M2 is opposed by an equal and opposite 
reaction R2 also applied at the level of shaft 66. 
It will thus be seen that members 54 and 55 

are each subjected to a horizontal force M2 or M? 
respectively, the forces being oppositely directed. 
The forces M1 and M2 being at the same side of 
tube 56 and applied through one-half the length 
of members 54 and 55 twist the ends of tube 55 
in opposite directions as indicated by arrows 88 
and B respectively. The opposing reactions R2 
and R1 are produced for the major part, if not 
substantially entirely, by the resistance in torsion 
of tube 66; and for this reason the walls of tube 
56 are made sufficiently thick and heavy that the 
tube is able to develop adequate resistance to tor 
Sional loading without buckling or bending. In a 
typical case, a tube having a three inch internal 
diameter With a Wall thickness of one inch has 
been found to resist an eccentric loading of over 
ten tons applied to one fork 8, without causing 
the apron assembly to deform permanently. 
The immediately preceding discussion has as 

Sumed a load L. applied to only one fork, spe 
cifically the near fork 8 as seen in Fig. 3. The 
same stresses are developed if a similar load is 
applied to the other fork, i.e. the far fork as seen 
in Fig. 3, except that the forces M1 and M2 then 
are both at the other side of torsion-resistant 
member 56 so that the relative twist is opposite 
in direction to the arrows 88 and 8 . . It follows 
that if both forks are loaded equally the forces 
M1 at the two sides of tube 5S are equal and lower 
frame member 55 is then in bending just like a 
Simple beam. Likewise the forces M2 are equal 
and upper frane member 54 is loaded like a simple 
beam. The net or resultant forces twisting tube 
56 are reduced to zero and there is then no torsion 
in the tube. This is an ideal condition seldom 
realized; and the apron is designed to resist ex 
treme conditions. 
In designing the frame, it is preferable to make 

tube 56 heavy enough to carry the entire ex 
pected torsional load, although the addition of 
end posts 58 adds to the strength of the frame. 
This design is preferred since it permits elimina 
tion, or Substantially so of heavy diagonal braces 
that obstruct or cut off the operator's vision of 
the forks and his loads. At most, only relatively 
light braces are required, and these are mainly 
to carry the vertical bending in the frame. Since 
forks 8 are suspended from the top member 54, 
the latter is designed to carry the applied vertical 
load as a bean. By adding end plate 58, the entire 
frame becomes a truss, with 55 the lower chord, 
to carry vertically applied loads. 
As a consequence of this design, the apron, the 

offset and the elevator are all substantially open 
frames With no side plate or heavy braces to cut 
off the operator's vision. Post 33 in the offset is 
back of tube 55 so that both members present 
minimum visual obstruction. 

It Will be realized from the foregoing that vari 
ous changes may be made in my improved apron 
construction without departing from the spirit 
and Scope of my invention. Consequently, I wish 
it understood that the above description is con 
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sidered to be illustrative of, rather than limitative 
upon, the appended claims. 
I claim: 
1. In a lift truck, the combination comprising: 

an elevator; means mounting the elevator on the 
truck for upward movement thereon; an offset 
frame; sleeve means slidably supporting the offset 
frame on the elevator for horizontal movement 
relative to the elevator; an apron including a pair 
of spaced horizontally extending frame members 
and a tubular member rigidly interconnecting 
said frame members; a pivot pin passing through 
the tubular member and pivotally mounting the 
apron on the offset to SWing about a vertical axis; 
and load carrying means attached to the apron. 

2. An apron assembly for a lift truck adapted 
to be pivotally mounted on the truck, comprising: 
an upper frame member and a, lower frame mem 
ber, said members being vertically Spaced and 
horizontally extending; a vertically extending 
torsion-resistant member located centrally of the 
frame members rigidly interconnecting the two 
horizontal frame members and constituting Sub 
stantially the entire means for holding the frame 
members against relative rotation about the axis 
of the torsion-resistant member; and load Sup 
porting means comprising a pair of angular forks 
connected to the upper frame member one at 
each side of the torsion-resistant member, and 
bearing against the lower member, each fork 
when loaded producing in the upper and lower 
frame members oppositely directed horizontal 
thrusts tending to rotate the upper and lower 
frame members in opposite directions about said 
2,XIl.S. 

3. An apron assembly as in claim 2 in which 
the torsion-resistant memberis tubular With rela 
tively thick, heavy walls. 

4. An apron assembly for a lift truck adapted 
to be pivotally mounted on the truck, compris 
ing: a, pair of vertically spaced, parallel, hori 
zontally extending frame members; a torsion 
resistant member extending Wertically between 
the frame members and rigidly connected at its 
ends to the frame members centrally thereof; 
pivot means for mounting the apron assembly 
upon the truck to Swing about the axis of the 
torsion-resistant member; and a pair of load 
carrying angular forks suspended from the up 
per One of the frame members, one at each side 
of and Spaced from the torsion-resistant mem 
ber, each fork extending forwardly of the frame 
members and engaging the lower one of the frame 
members to produce a rearwardly directed thrust 
thereagainst whereby a load on only one fork 
tends to twist the frame members oppositely 
about Said axis, said twist being resisted by 
the torsion-resistant member. 5. An apron assembly for a lift truck adapted 
to be pivotally mounted on the truck, compris 
ing: a pair of vertically spaced, horizontally and 
laterally extending frame members each having 
a centrally located hole through the member; a 
relativey thick-Walled hollow tube rigidly con 
nected to each of the frame members at said 
hole in the frame member to receive a pivot pin 
passing through said holes and establishing the 
axis of pivotal movement of the apron assem 
bly; and a pair of load carrying angular forks 
Suspended from the upper one of the frame 
members, one at each side of the tube, each fork 
extending forwardly of the frame members and 
thrusting rearwardly against the lower One of 
the frame members whereby a load on Only one 
fork tends to twist the frame members OppO 
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sitely about said axis and the tube resists Such 
twisting movement. 

6. In a lift truck, the combination comprising: 
an elevator; means movably mounting the ele 
vator on the truck for upward movement there 
on; an offset frame mounted on the elevator 
and movable therewith; an apron including a 
pair of vertically spaced, horizontally extending 
frame members and a, torsion-resistant mem 
ber extending vertically between and rigidly in 
terconnecting the frame members centrally 
thereof, said torsion-resisting member being 
tubular with relatively thick, heavy Walls; a 
pivot pin passing through the torsion-resistant 
member and elements of the offset frame to 
pivotally mount the apron at a forward posi 
tion on the Offset frame at which the lateral ends 
of the apron are positioned forwardly of the 
offset frame; and load carrying means mounted 
on the apron including a pair of angular forks 
one at each side of and spaced laterally from 
the torsion-resistant member, each fork pro 
ducing a forward thrust in the upper frame 
member of the apron and a rearWard thrust om 
the lower frame member of the apron. Whereby 
a load on only one fork tends to twist the two 
frame members oppositely about the torsion 
resistant member. 

7. An apron assembly for a lift truck adapted 
to be pivotally mounted on the truck at the 
forward end thereof, comprising: a frame 
having a pair of horizontal, vertically Spaced 
frame members extending transversely of the 
truck; a vertically extending tubular member 
rigidly connected at each end to One of Said 3: 
horizontal frame members centrally thereof to 
maintain the horizontal members in Substantial 
vertical alignment; pivot means centrally of the 
frame including a pivot pin paSSing through 
the tubular member mounting the frame on the 
truck for a limited pivotal movement in a hori 
ZOntal arc, the horizontal frame members be 
ing unsupported at their rear sides laterally of 

O 
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the pivot means to permit Such movement; and 
load Supporting means on the frame including 
a pair of angular forks projecting forwardly of 
the frame one at each side of and Spaced from 
the pivot means, each fork being Suspended 
from the upper frame member and bearing 
against the front side of the lower frame nem 
ber. 

8. In a lift truck, the combination compris 
ing: an upWardly extending track, an elevator 
movably mounted on the track for upward move 
ment thereon; an offset frame mounted on the 
elevator for lateral movement relative thereto; 
an apron aSSembly pivotally mounted on the off 
Set frame to SWing about a generally Wertical axis 
relative to the offset, the apron assembly includ 
ing a frame and a pair of laterally spaced load 
carrying forks mounted on the frame to project 
forwardly therefrom; operating means for Swing 
ing the apron aSSembly about its pivotal mount 
ing; and pivot means pivotally connecting the 
Operating means to both the apron and the ele 
Wator. 

THOMAS N. MELIN. 
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