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This invention relates to lifts and scale platforms and 
the like, more particularly to lifts on lift trucks of the 
fork lift type having associated therewith scale mech 
anisms for Weighing horizontally offset loads during or 
at the time of the lifting operations. 
The advantages to be derived from a portable scale 

or scale attachment for use with a fork lift truck have 
been recognized and eiforts have been made to provide 
suitable lift truck scales, attachments or portable scales 
for use in association with lift trucks. 

Devices heretofore available have not been entirely 
satisfactory, chie?y because of their inaccuracy in weigh 
ing but also because of their complicated character, high 
cost and their reduction of the utility and capacity'of 
the lift truck which results from shifting of the load 
center, restricting the movement of the forks and chang 
ing the shape or size of the forks. It is, therefore, one 
of the principal objects of the present invention to pro 
vide a generally improved lift truck scale which largely 
overcomes the objections referred to and which can be 
readily manufactured in large or small quantities at low 
cost. More particularly it is sought to provide a lift 
truck scale of simple design and construction which is 
rugged and durable so as to withstand ‘severe shocks, 
impacts and strains such as are customary in the hard 
usage to which lift trucks are commonly subjected. 

Another object is to provide a scale device of the 
character mentioned which is adapted for incorporation 
in the truck at the time of manufacture or for fabrica 
tion as an attachment to existing lift trucks of different 
design and manufacture. As a specialized version of 
this aspect of the invention it is sought to provide such 
a scale the parts of which can be packaged as a kit to 
facilitate storage and shipment so as to be readily avail 
able for and adapted to easy mounting on a lift truck 
by the user when needed and at the place of use, thereby 
facilitating full use of existing lift truck equipment with 
out substantial lay-up or withdrawal from service for 
modi?cation when it is desired to add the scale. 

Another object is to provide a scale device for an in 
dustrial truck of the fork lift type wherein the elements 
or components of the truck interposed between the load 
and the weight sensing element are minimized in the pro 
vision of a low tare arrangement. In a preferred ar 
rangement the weight sensing element is mounted on a 
main or ?xed frame carried by the vertically movable 
carriage of. the lift truck. The cantilever forks of the 
truck are suspended on the weight sensing element by 
an intermediate or supplemental relatively movable 
frame which is located on the main frame by an anti 
friction system comprising reaction assemblies arranged 
to provide for transfer of substantially all vertical forces 
between the main and the supplemental frames through 
the weight sensing element. Provision is made in the 
antifriction system for resisting lateral or horizontal 
forces between the frames, the lateral forces involved 
being not only those resulting from side thrusts, eccen 
tric loading and like but also from the turning moment 

States Patent 

10 

20 

25 

35 

40 

50 

55 

60 

65 

2,850,18l 
Patented Sept. 2, i958 rice 
2 

or force couple on the forks resulting from the cantilever 
lifting characteristic of the forks which necessitates a 
loading offset or displaced horizontally from the reaction 
axis of the weight sensing element. 
As a re?nement and advantageous feature of that 

aspect of the invention concerned with the antifriction 
system by which lateral or horizontal forces between the 
forks and the carriage are resisted and the weigh plat 
form stabilized the present invention contemplates the 
use of reactive assemblies capable of transmitting forces 
only in horizontal planes. More speci?cally the antifric 
tion system comprises circular roller thrust elements held 
as by cage means fast to a load side component of the 
device such as the lift forks or the supplemental or 
intermediate frame. Location of the roller cage on the 
load side of the sensing means results in freeing of the 
roller element or elements from their cages for minimal 
frictional restraint between the parts separated by such 
roller element or elements by the yielding of the hy 
draulic or other sensing system upon the application of 
load to the forks. The platform stabilizing system is a 
specialized feature of the invention which has utility in 
scale devices other than those for lift trucks. 

In a still further re?nement of the antifriction and 
weigh system of the invention as applied to a lift truck 
of the engine driven type it is contemplated to provide a 
main frame for mounting on the vertically movable car 
riage of the lift truck and an intermediate, supplemental 
or weigh frame mounted on the main frame. Vertical 
forces between the frames are substantially wholly trans 
mitted through an interposed hydraulic sensing element 
and antifriction elements interposed between or intercon 
necting the main and intermediate frames transfer hori 
zontal forces and force couples from one frame to the 
other. The antifriction elements are arranged in pairs 
with the elements of each pair vertically spaced. Vibra 
tion incident to engine operation is utilized to overcome 
friction in the weight sensing system and to settle the 
antifriction rollers on their bottom rests when unloaded. 
Another object is to provide a scale device modi?cation 

for an industrial truck of the type having a vertically 
movable carriage and conventional L-shaped forks 
mounted on the carriage in which modi?cation vertical 
forces are transferred between the forks and the carriage 
substantially wholly through the sensing element of the 
scale device and the horizontal arms of the forks are 
free and unobstructed for use in normal service. 

Another object is to provide such a scale in which an 
indicator is so connected to the weight sensing element 
that the indicator can be mounted on the truck in any 
desired position convenient to the operator. As a re?ne 
ment of this aspect of the invention the sensing element 
which is carried by or on the movable lift carriage is 
connected to the indicator dial of the system, which is 
mounted on the mast or other relatively ?xed part of the 
truck, by a flexible cable or conduit reeved over the cross 
head of the lifting mechanism in the avoidance of, slack 
in the cable or conduit and, in the case of a hydraulic 
weight sensing system, in the provision of a hydraulic 
connection between the sensing element and the indicator 
which is and remains of substantially constant volume in 
all positions of the lift carriage. 

Other objects and advantages pertaining to certain 
novel features of construction and combinations and .ar-' 
rangements of parts are set forth in the following de 
tailed description of a preferred embodiment of the in 
vention, this description being made in connection with 
the accompanying drawings forming a part of the speci? 
cation: , 

In the drawings: 
Figure 1 is a transverse sectional view, partly diagram 

matic and with parts broken away and removed, through 
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a fork lift truck incorporating the scale device of the 
present invention, this section being taken through the 
operator’s station to show the rear of the mast and the 
movable carriage; 

Fig. 2 is a side elevational view, partly in section and 
with parts broken away and removed, of the lift truck 
and scale device of Fig. 1; 

Fig. 3 is a fragmentary sectional detail taken verti 
cally through the main and intermediate frames associ 
ated with the vertical movable carriage, this view being 
taken substantially along the line 3—3 of Fig. 1 and en 
larged with respect to that ?gure; 

Fig. 4 is a top plan view of the mast, carriage and 
frames, with parts broken away and removed; 

Pig. 5 is a front elevational view, partly diagrammatic, 
showing the main frame of the scale device, the inter 
mediate frame and the forks being removed to show 
the weight sensing element and the antifriction means 
for transferring horizontal forces between the frames; 

Pig. 6 is a sectional detail with parts broken away 
and removed, taken substantially along the line 6—-6 of 
Fig. 2; 

Fig. 7 is a fragmentary sectional detail, diagrammatic 
in character to show the freeing of the caged rotary ele 
ment of the antifriction means upon application of load, 
this view being taken substantially along the line 7-7 
of Fig. 6 and enlarged with respect to that ?gure; and 

Fig.‘ 3 is a diagrammatic view, partly in section, show 
ing the weight sensing element, indicator and connec 
tions of the hydraulic weighing system employed in the 
present scale device. 
The illustrative embodiment of the scale device and 

platform stabilizing system of the present invention is an 
industrial truck of the fork lift type, the invention being 
adapted for incorporation either as part of the original 
structure or as an attachment for modi?cation of an 
existing lift truck. The particular construction of the 
lift truck is not critical, since the present scale device 
and system can be ?tted to a number of conventional 
industrial trucks commercially available. 
An industrial fork lift truck of the type to which the 

present scale device can be applied comprises a chassis 
A on which is mounted a mast B carrying a carriage as 
sembly C that includes L-shaped lift forks 1 and 2. The 
carriage assembly C incorporates the principal com 
ponents of the present scale device, as will appear. 
The chassis A is mounted on power driven and steer— 

able front wheels 3 and 4 and ?xed rear wheels (not 
shown). A suitable engine such as a gasoline motor (not 
shown) is mounted on the chassis, being connected to 
drive the wheels through a suitable transmission and 
being arrange-d to actuate the pump of the conventional 
hydraulic system which operates the lift, tilt and other 
load handling mechanisms. The steering wheel 5 on 
post or column 6 is conventionally connected to the 
steerable front wheels 3 and 4. The transmission and 
lift mechanisms are controlled through shift levers 7 and 
8, and conventional wheel brakes are actuated by pedals 
9. The engine control or accelerator pedal is indicated 
at 10. ’ a 

The mast B comprises upright channel shaped steel 
guides 14 and 15 disposed in spaced parallel relation with 
their open sides directed toward one another in confront 
ing relation. At their lower ends the guides are con 
nected by a base pivotally supported on the front end 
of the chassis A so that the entire mast assembly can be 
tilted toward and away from the truck chassis over a 
small arc. The tilting is effected by suitable mechanism 
such as an hydraulic piston-cylinder assembly (not shown) 
connected as by one or more links 16 to a bracket or 
brackets 17 secured to the mast uprights or guides 14 
and 15. The upper ends of the mast uprights are con 
nected by a cross member 18 which is shown in the 
plane of the guides but which, in the case of a mast 
having extension guides in telescoped relation to the 
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guides 14 and 15, may be offset to permit the extension 
guides to be projected vertically above the main guides. 

Disposed in the space between the guide channels 14 
and 15 is a lift column 20 bottomed on the base or 
cross member of the mast B and parallel to the mast 
guides so that its thrust aXis is located in the plane of 
the guides and is equidistant from each. At its upper end 
the lift column 20 carries a cross head 22, the latter 
having oppositely directed stub shafts 23 and 24 which 
are aligned with one another on an axis disposed in the 
plane of the mast guides 14 and 15. Each of the stub 
shafts carries a reeving device in the form of a pulley 
or sprocket 25 over which are trained lift chains 26 
and 27. The rear runs of the chains extend downwardly 
and are affixed to the mast at a point below the lower 
mast limit of travel of the cross head 22,, the lower ends of 
the ‘chains normally being secured to the mast base or 
lower cross member. 
The front runs of the chains 26 and 27 extend down 

wardly to brackets 28 secured to main frame 30 of the 
carriage assembly C. The brackets 28 may conveniently 
be secured as by welding to cross member 31 of the 
frame, extending rearwardly from such cross member 
into the space between the mast guides 14 and 15 and 
carrying pins 32, to which the lower ends of the forward 
runs of the lift chains are secured. When the lift col 
umn 20 comprising an hydraulic piston-cylinder arrange 
ment is energized in the usual manner under the control 
of the lever 8 to raise or lower the cross head 22, the 
outer runs of the lift chains 26 and 27 are simultane 
ously raised or lowered to thereby raise or lower the 
carriage assembly C. By the reeving arrangement shown 
the vertical travel or movement of the carriage is twice 
that of the lift column cross head 22. In its vertical 
movement the carriage assembly C is guided by rollers 
34 that ride in the guide channels M and 15, the rollers 
being mounted on stub shafts 35 and 38 carried by ver 
tical brackets 36 and 39 each secured to both the upper 
and lower cross members 31 and 37 of the main frame 
39. 
An upright carriage member 40, here comprising a ?at 

steel plate, having great rigidity and strength to resist 
distortion under the forces to which it is subjected when 
the lift truck forks are loaded, is disposed ?atwise against 
the main carriage cross members 31 and 37 and is suit 
ably supported thereon to carry vertical loads. The car 
riage member 4%) may be bolted or welded to the cross 
members 31 and 37 or, alternatively, as in the case of a 
scale incorporated in the original lift truck manufacture, 
the cross members 31 and 37 may be eliminated and the 
brackets 36 and 39 which carry the guide rollers may be 
secured directly to the carriage member 40. In the pre 
ferred arrangement, however, and that which is illustrated, 
the plate member 40 replaces or is substituted for the lift 
forks 1 and 2 and is attached to the carriage cross mem 
bers 31 and 37 by an arrangement which makes the plate 
member interchangeable with the lift forks. Thus the 
scale device is provided as a convenient attachment for 
existing conventional lift trucks-a device that can be re 
moved and replaced as desired by the user of the truck. 

In the lift truck illustrated the upright portions 42 of 
the forks are formed at their upper ends with rearwardly 
projecting hooks or ?ngers 43 which, in the normal use 
of the truck without the present scale attachment, are 
received over the top edge of the upper cross member 31 
in a hanging suspension which permits horizontal sliding 
movement of the two forks toward and away from one 
another while so hung and in which the horizontal por~ 
tions of the forks project cantilever fashion from the ver 
tically movable carriage C. Bolts 44 are received through 
vertical bores or openings in the hook ?ngers 43, the 
lower ends of the bolts being threaded into sockets in the 
upper edge of the frame cross member 311. Shoulders 
provided on the bolts 44 as by forming them with lower 
threaded ends of reduced diameter seat against mating 



2,850,181 
5 

shoulders in thehook ?ngers 43 provided as by counter 
bores in the bolt receiving apertures so that the hook 
?ngers are locked in place and held against both horizon 
tal shifting movementand inadvertent dislodgment. It 
is understood, of course, that the locking bolts 44 do not 
carry any of the pay load stress and are merely to resist 
accidental displacement and unhooking of the lift forks. 
The mounting of the carriage plate member 40 on the 
carriage cross membersis effected by rearwardly project 
ing hook ?ngers 45 secured to the upper part or edge of 
the plate member at horizontally spaced points. The 
hook ?ngers 45 on the plate member 40, similar to the 
hook ?ngers 43 of the forks, permit the plate to be hung 
on the carriage cross member 31 in the same manner 
as and as a substitute for the lift forks 1 and 2. Locking 
bolts 46 corresponding to the locking bolts 44 of the lift 
forks are ?tted through sockets in the hook ?ngers 45 of 
the plate and are threaded into the sockets in the top edge 
of the carriage cross member 31 to prevent horizontal 
shifting and inadvertent dislodgment of the plate mem 
ber 40 from and relative to the carriage cross member. 
The hooking of the ?ngers over the top edge of the cross 
member and down the rear face of the latter prevents 
withdrawal of the top of the plate member from the frame 
cross member when an offset load is applied to the forks, 
as will appear. ‘ 

Disposed in front of and in confronting relation to the 
upright plate member Lil‘) of the main carriage and sepa 
rated therefrom by a clearance space 49 is a supplemen 
tal frame 50 on which is carried a horizontally projecting 
load receiving element which may comprise the lift forks 
1 and 2 hung on the frame 50 in lieu of being carried by 
the carriage cross member 31. The supplemental frame 
may comprise a single plate of steel or cast ferrous metal 
or, as shown, may comprise upper and lower cross mem 
bers 51 and 52 connected by upright ribs or bars 53, 54, 
55 and 56 bolted or welded to the rear faces of the cross 
members. The top cross member 51 is desirably of the 
same thickness as the top cross member 31 of the main 
frame to receive in analogous relation the hook ?ngers 
43 of the lift fork. Suitably threaded sockets are also 
provided in the top edge of the cross member 51 at differ 
ent horizontally spaced points to receive the securing bolts 
44 that locate and retain the lift forks. 
The supplemental frame 50 is so supported on, stabi 

lized and interlocked with the main frame 30 as to move 
therewith as a carriage unit in raising and lowering of 
the forks and as to withstand all horizontal forces acting 
between the frames as a result not only of eccentric or 
horizontally offset or displaced loading of the forks but 
such forces as are encountered in bumping and striking 
of obstructions by the forks in normal operation of the 
lift truck. 
The suspension system or interconnection by which 

one frame is mounted on the other also includes an 
arrangement for transmitting all vertical forces through 
a suitable sensing element S by means of which the 
vertical load can be accurately measured. The sensing 
element may be an adaptation of any of the well known 
weight sensitive devices and here takes the form of an 
hydraulic system comprising a piston 60 received with 
a sliding ?t in a cylinder 61 formed in a housing 62 
(Fig. 8). A base 63 secured to the bottom of the casing 
62 and constituting a closure therefor is received for 
facile removal and replacement on a platform bracket 64 
welded or otherwise secured to the upright plate member 
40 of the main frame. A cutout or recess 65 in the 
plate member 41? at the level of the bracket 64 receives 
one edge of the cylinder base 63, the latter being of 
rectangular shape and thereby being interlocked with 
the frame member 40 to prevent lateral movement on 
the bracket 64 and also vertical dislodgment therefrom. 
A load element 66 secured to and projecting rearwardly 
from the supplemental frame transfers all vertical forces 
from the supplemental frame to the main frame through 
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6 
the piston 60. The element 66 may be a steel block 
welded or otherwise secured to .the rear face of the top 
cross member of the supplemental frame and projecting 
horizontally from such member into the space 49 between 
the frames. The load element bears upon the hydraulic 
piston of the sensing element, a suitable, arrangement 
for transferring the load comprising a hard spherical 
steel ball 67 which is carried by a hard steel ring 68 
threaded centrally into the top of the piston. The 
piston 60 has a close sliding ?t in the cylinder 61 and 
a fluid seal is provided as by a rubber O-ring 69 received 
in an annular grove inside the casing 62. Hydraulic 
fluid contained in the cylinder 61 below the piston 60 is 
thus subjected to and carries the entire weight of the 
supplemental frame, including the lift forks 1 and 2 and 
any load carried by the forks. I Fluid pressure developed 
in the cylinder 61 by the load on the piston 60 is trans 
mitted through passage 70 in the cylinder base 63 to a 
tubular conduit 71 which leads to a ?uid pressure in 
dicator ‘72, as will appear. 
The single point contact between the ball 67 and the 

downwardly directed hardened surface of the steel load 
element 66 transfers vertical loads between the frames 
in their entirety and on the axis of the piston-cylinder com 
bination in obtaining an accurate sensing arrangement. 
To resist horizontal forces between the carriage frames 

there is provided a stabilizing system which maintains a 
predetermined orientation of the supplemental frame 50 
and the lift forks, comprising the weigh platform, with 
respect to the base structure or platform which comprises 
the main frame 30 and associated supporting structure 
for the latter. The horizontally offset or forwardly dis 
placed center of gravity of the weigh platform and any 
load applied thereto with respect to the sensing or load 
carrying element's produces a vertical plane turning mo 
ment on the supplemental frame 50 which tends to rotate 
it in a clockwise direction as viewed in Fig. 3. To coun 
teract or resist the turning moment the supplemental 
frame is connected to the main frame 30 at vertically 
spaced points, the upper connection being designed to 
resist separation of the frames and the lower connection 
being designed to resist movement of the frames toward 
one another. Both connections minimize friction in the 
vertical direction so that vertical forces between the frames 
are concentrated in the sensing element S. 

Because of the rugged service required of lift trucks 
and the rough usage to which they are subjected, usually 
by operators who cannot be expected to exercise much 
care in the operation of delicate parts such as are cus 
tomarily used in scales, the connections between the car 
riage frames as provided by the present invention have 
unusual characteristics of strength and impact resistance. 
The upper connection comprises a hinge arrangement in 
which a series of steel tubes are disposed in horizontal 
alignment, tubes 74 being secured to the carriage mem 
ber 40 and tubes 75 being secured to the upper cross 
member 51 of the supplemental frame. The tubes are 
of rectangular section each having one side disposed ?at 
wise against'the frame member with which it is asso 
ciated and are secured in place by bolting or welding. 
Extending through aligned openings 76 of the cages are 
one or more cylindrical bars 77Which thus constitute cen 
terless roller hinge elements interlocking the tubes 74 
on the main frame member 40 with the tubes 75 on the 
supplemental frame member 51. As shown in Fig. 4, 
the carriage frames may be connected by two sets of the 
interlocked'tubes, one set being located on each side 
of the load axis through the sensing element S. Thus 
two of the interlocking roller bars 77 are employed, al 
though it is feasible, of course, to use a single bar extend 
ing across the entire width of the carriage assembly. 

Normally the weight induced turning moment on the 
supplemental frame tends to separate the tops of the 
main and supplemental frames. The separating force 
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tends to withdraw the hinge tubes 75 from their inter 
leaved relation to the hinge tubes 74, the withdrawing 
movement being limited by engagement of the roller bars 
77 against the ?at vertical inside surfaces 78 and 79 of 
the tubes 74 and 75, respectively. These ?at surfaces, 
located on the outer portions of the rectangular tubes are 
preferably ground and polished to permit free rolling 
movement of the bars 77 in minimizing vertical forces 
between the frames. The diameter of the circular cross 
sectioned roller bars 77 is less than the vertical dimen 
sion of the clearance inside the tubes 74 and 75 so that 
in normal operation the roller bars are at the instant of 
Weighing out of contact with all surfaces of the tubes ex 
cept the smooth vertical surfaces 78 and 79. The tubes 
74 and 75, by reason of the fact they surround the bars 
77, constitute cages to retain the bars in the desired loose 
ly assembled relation to the vertical surfaces 78 and 79 
through which horizontal forces are transmitted between 
the frames. 
The bottom connection between the carriage frames 

is a thrust resisting arrangement, since the vertical plane 
turning moment on the weight platform supplemental 
frame tends to move the bottom portions of the frames 
toward one another. Thrust assemblies, each compris 
ing a suitably caged steel roller 80 of cylindrical form, 
are disposed one on each side of the vertical load axis 
through the sensing element S. These thrust assemblies 
are located at or adjacent the bottom of the carriage so 
as to receive directly thrust and impact loads resulting, 
say, from engagement of the ends of the forks 1 and 2, 
or one of them, against an obstruction during forward 
movement of the truck. 
The roller 80 of each thrust assembly is provided with 

an underlying support element 82 which may comprise a 
steel plate or angle welded or otherwise secured to rear 
face 83 of the lower cross member 52 and projecting 
horizontally therefrom. Preferably the rear face 33 is 
smoothed and hardened or, alternatively, a hardened 
smooth steeel plate (not shown) may be secured to the 
cross member 52 to provide the desired smooth ?at ver 
tical bearing surface for engagement by the roller bar 
80. A similar smooth ?at vertical surface 89 is provided 
on the main frame for engagement by the roller bar 80, 
as, for example, by a hardened steel plate 86 suitably 
welded to front surface 88 of the upright frame plate 
member 40. ' 

While the thrust resisting means between the bottom 
portions of the main and supplemental frames has been 
shown and described as comprising separate roller as 
semblies located one on each side of the load axis through 
the sensing element, it is feasible, of course, to employ a 
single thrust assembly either localized under the load 
axis or extended across the entire width of the carriage. 
Similarly the interlocking means between the upper por 
tions of the main and supplemental frames, while shown 
as comprising hinge assemblies located one on each side 
of the load axis through the sensing element, may be a 
single interlocking assembly either localized on the load 
axis or extending across the entire width of the carriage. 
If, instead of the arrangement illustrated which employs 
both horizontally spaced interlocking assemblies between 
the upper parts of the carriage frames and horizontally 
spaced thrust assemblies between the lower portions of 
such frames, it is desired to use a single centrally located 
and localized interlocking assembly at the top, then there 
should be used at the bottom horizontally spaced thrust 
assemblies or a single thrust assembly extending across 
the entire width of the carriage to maintain stability. 
Similarly, if, instead of the illustrated arrangement, it is 
desired to use a single centrally located and localized 
thrust assembly at the bottom, then there should be used 
at the top horizontally spaced interlocking assemblies or 
a single interlocking assembly extending across the entire 
width of the carriage. ' i ' 
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To minimize the transmission of vertical forces from 
the supplemental frame to the main frame through the 
rollers 77 and 80 of the interlock and thrust assemblies, 
respectively, the parts are located so that the axes of the 
rollers are horizontal and parallel to one another. This 
objective is accomplished with respect to the roller bars 77 
of the upper or interlock assemblies by locating the tube 
cages 75 so that inside surfaces 84 of their bottom ele 
ments 85 generate a plane which is either horizontal as 
shown or intersects the planes of the carriage frames in 
horizontal lines. 
With respect to the lower or thrust assemblies, the axes 

of the rollers do are kept horizontal by locating the bot 
tom cage elements 32 so that the upwardly directed sup 
porting surfaces 86 of such elements are either horizontal 
as shown or generate planes which intersect the planes of 
the carriage frames in horizontal lines. 

In the normal or unloaded condition of the carriage 
of the scale device, shown by the full lines of Figs. 1 and 
2 and by the broken lines of Fig. 3, the roller supporting 
surfaces 84 of the tube cages '75 are slightly elevated or 
spaced above the corresponding surfaces of the tubes 74 
on the main frame. Thus the rollers 77 in the normal 
or unloaded condition rest ‘by gravity on the surfaces 84 
of one group of the tube cages, the rollers being sup 
ported clear of all horizontal surfaces of the tubes of the 
other group. Thus the rollers contact only the vertical 
bearing surfaces 73 located on those components of the 
interlock assemblies that are carried by the main or rela 
tively fxed frame. Upon the application of a load to 
the lift forks 1 and 2, or one of them, the yielding of the 
hydraulic system associated with the sensing element S 
permits a slight lowering of the supplemental frame 59 
relative to the main frame 40. 

In Fig. 3 the position to which the supplemental frame 
is lowered or depressed by an applied load is indicated 
by the full lines. In this ?gure the vertical shifting of the 
supplemental frame has been greatly exaggerated for 

, purposes of explanation, it being understood that in prac 
tice the yielding of the hydraulic system or whatever 
other sensing system is used may result in a shifting of 
the supplemental frame no more than a few thousandths 
of an inch downwardly relative to the main frame. The 
downward shifting of the one frame relative to the other 
upon the application of a load, even though such shifting 
be ever so slight or even imperceptible to the naked eye, 
is signi?cant in that the roller bars 77 (and, as will ap 
pear, the roller bars 8%) are subjected to horizontal com 
pressive forces only at the instant of weighing. In the 
ease of the rollers 77 the horizontal forces are exerted by 
the confronting faces 73 and 7% of the two sets of inter 
leaved cage tubes. Thus the rollers, frictionally gripped 
by the opposed surfaces do not drop downwardly at the 
same rate as the cage tubes '75 but roll upwardly on the 
vertical surfaces 73‘ of such tubes. This relative upward 
rolling on the cage tube surfaces Withdraws the rollers 
from engagement with the bottom or horizontal support 
ing surfaces 34 of the cages so that at the instant-of 
weighing, the rollers 77 (and 80)’ each make single point 
or horizontal line contact with only one surface of each 
of the tubes 74 and 75. 

It is understood, of course, that the downward shift 
ing or movement of the supplemental frame relative to 
the main frame resulting from yielding in the hydraulic 
or other weight sensing system is insu?icient to bring 
the roller bars '77 into contact with the bottom elements 
of the tubes '74 on the main frame. At the instant of 
weighing, therefore, the roller ‘bars 77 contact only ver 
tical surfaces of the tubes or cages on the main and 
supplemental frames and are wholly supported by fric 
tional engagement with such vertical surfaces. Since the 
roller bars are of circular cross section, they are free 
to roll on the vertical surfaces and the possibility of 
transmitting vertical forces through the interlock at the 
instant of weighing is substantially eliminated. ' 
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As a precaution against frictional contact between the 
ends of the tubes 74 and 75 the tube ends are spaced 
from one another, providing clearances 87. Thus the 
only metal to metal contact in the piano hinge type of 
interlock at the instant of weighing occurs along single 
point or line contacts between each roller and the vertical 
load surfaces of the tubes with which the roller is as 
sociated. 

The circular sectioned or pro?led thrust rollers 80 
spacing the bottom portions of the carriage frames are also 
arranged so that at the instant of weighing they contact 
only the confronting vertical surfaces of the frames or 
thrust assemblies and are wholly supported clear of the 
cage means by point or line frictional contact with such 
vertical surfaces. In the normal or unloaded condition, as 
represented diagrammatically by the broken lines of Fig. 
3, the circular rollers 80 rest by gravity on the cage 
bottom elements 82 carried by the supplemental or rela 
tively movable frame. When the forks of the truck are 
loaded the yielding of the hydraulic or other weight 
sensing system permits downward shifting of the supple 
mental or movable frame relative to the main or rela 
tively ?xed frame of the carriage, as to the full line 
position of Fig. 3. In this relative movement of the car 
riage frames the roller ‘bars 80, subjected to strong 
horizontal compressive forces exerted by the confronting 
vertical surfaces 83 and 85, roll upwardly on the vertical 
surfaces 83 away from the horizontal supporting surfaces 
86 of the bottom cage elements 82. 
By reason of the freeing of the roller bars 77 and 80 

from contact with their respective cages or supports at 
the instant of weighing it is clear that the stabilizing 
system for the weigh platform is substantially incapable 
of transferring vertical forces between the carriage frames. 
The entire weight of the movable or supplemental frame, 
the forks carried thereby and any load on the forks is 
imposed at one point on the single sensing element so 
that the reaction of the sensing system at such point 
indicates the true weight. 
To withstand torsional or twisting loads applied to the 

forks or supplemental frame, such as result, say, from 
non-symmetric loading of the forks or from horizontal 
side loads applied to the weigh frame, a lateral stabilizing 
system is provided between the carriage frames. This 
system comprises antifriction means interconnecting the 
frames so as to resist, through horizontal reaction forces, 
twisting, turning and horizontal movement laterally of 
one frame relative to the other without interfering with 
or imposing frictional restraint on relative vertical move 
ment of the frames. The arrangement illustrated em 
bodies a number of reaction assemblies each of which 
is capable of transmitting force only in a horizontal plane. 
One reaction couple is provided by a ?rst pair of verti 
cally spaced circular rollers or balls 90 and 91 which, as 
viewed by the driver of the truck (Fig. 1), are located 
at diagonally opposite corners of the carriage and resist 
twisting of the supplemental frame in a clockwise direc 
tion. Another reaction couple is provided by a second 
pair of vertically spaced diagonally located balls 92 and 
93 which, as similarly viewed, resist turning of the supple 
mental frame forks in a counterclockwise direction. Each 
of the balls is located between a bearing plate or element 
95 on the main frame 30 and a similar element 96 on the 
supplemental frame 50. The bearing elements 95 and 
96 are made of hard tool steel or the like and have ?at 
confronting vertical surfaces 97 and 98 disposed in spaced 
parallel relation so as to receive the stabilizing balls there 
between. The upper and lower balls 92 and 91 on one 
side of the carriage and the corresponding balls 90 and 93 
on the other side may be located in the same vertical 
plane, as shown, and the bearing elements 95 at one side 
may thus be secured as by welding to one of a pair 
of vertical bars 99 welded to the front surface 88 of 
the frame plate 40. Similarly at the other side of the 
corresponding elements may be welded to the other of the 
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vertical bars 99 on the plate 40. Suitable ball retaining 
or caging means such as top and bottom metal plates 
100 and 101 are carried by the relatively movable or 
supplemental frame 50 to retain the stabilizing balls 
when the latter are not under compression ‘between the 
bearing elements 95 and 96. In the arrangement illus 
trated, the cage plates 100 and 101 in pairs are secured 
as by welding to vertical steel bars 102 which are part 
of or are secured to the uprights or connecting members 
53 and 56 tying together the upper and lower members 
51 and 52 of the supplemental frame. The pairs of 
stabilizing balls 90-—91 and 92-93 and their associated 
bearing elements constitute reaction means for applying 
force couples to thevmovable or supplemental frame that 
prevent twisting, turning and tilting of the supplemental 
frame on the support ball 67 of the sensing element. Side 
thrusts on the supplemental frame are, of course, resisted 
by the reaction in concert of either the balls 90 and 93 
or the balls 91 and 92, depending upon the direction 
of such side thrust. 
To minimize the transmission of vertical forces be 

tween the frames through the stabilizing balls 90—93 the 
cage for each ball is carried by the relatively movable 
carriage frame which receives the load, as in the case 
of the circular rollers 77 and 80. Thus the action of the 
stabilizing balls at the instant of weighing is illustrated 
somewhat diagrammatically in Fig. 7, which shows, in 
full line, the relative position of the stabilizing ball 93 
between the bearing elements 95 and 96 at the instant 
of weighing a load on the lift forks and when the stabiliz 
ing ball is under compression in resisting a side thrust, 
eccentric load or tilt force applied to the supplemental 
carriage frame. The same ?gure, in broken lines, illus 
trates with some exaggeration the relative positions of 
the parts in the unloaded condition of the carriage or 
when the stabilizing ball is relieved of horizontal com 
pression between the bearing elements. In the free or 
unloaded condition the stabilizing ball 93 rests by gravity 
on the bottom plate 101 of the cage and may contact one 
or both of the bearing elements 95-96‘. 
Upon the application of a load to the lift forks of 

the truck the yielding of the sensing system results, as 
previously mentioned, in downward shifting of the sup 
plemental frame 59 relative to the main frame 30 in 
the direction of the arrow of Fig. 7. The ball 93, com 
pressed between the surfaces 97 and 98 of the bearing 
elements, rolls upwardly on the ?at surface 98 of the 
element 96 and is thereby lifted clear of engagement with 
the bottom cage element 101. Thus at the instant of 
weighing, the stabilizing ball is supported wholly ‘by 
frictional engagement of diametrically opposite points on 
the ball and the vertical surfaces 97 and 98 of the hori 
zontally opposed bearing elements. By reason of the 
free roll characteristic of the ball between the opposed 
?at bearing surfaces the stabilizing connection between 
the frames of the carriage is, at the instant of weighing, 
substantially incapable of transferring vertical loads and 
the true weight of the load is obtained by the hydraulic or 
other sensing element. It is apparent, of course, that 
in constructing the stabilizing system the balls 96-93 
and their associated bearing elements are so located that 
clearances are provided for expansion and contraction of 
the parts with temperature changes and to prevent bind 
ing. The cage means of plates 100' and 191 are so spaced 
that the rolling movement of the stabilizing ball on the 
surface 98 of the bearing element 96 is insufficient in 
normal operation to bring the ball into contact with the 
upper cage plate 100 at the instant of weighing. It is 
also apparent that all of the stabilizing balls 99-93 do 
not function simultaneously, the location of the several 
stabilizing assemblies being such that for any given con 
dition only that assembly or those assemblies react which 
are called upon to overcome the particular side thrust, 
twist or eccentric load that may be present. When not 
functioning to resist or withstand such loading of the 
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supplemental frame, the stabilizing balls remain at rest 
on the bottom cage plates 101 and, because of the clear 
ances provided between the parts, each contacts only one 
of the opposed bearing elements 95 or 96. 

In backing the truck to withdraw the forks 1 and 2 
from under a load, frictional drag of the load on the 
forks may tend to swing the bottom of the supplemental 
frame 50 away from the main frame 46, the supplemental 
frame swinging in a counterclockwise direction as viewed 
in Fig. 3 about the load point on the sensing element ball 
67 as a fulcrum. To limit this frame separating move 
ment, suitable tie means is provided to interconnect the 
frames. The tie means permits free movement of the 
supplemental frame relative to the main frame of limited 
amount in all directions and may comprise bolts 105 
which extend through openings 1G6 adjacent side edges 
107 of the main frame member 46‘. The bolts are screwed 
tightly into threaded sockets in the uprights 53 and 56‘ 
of the supplemental frame 59 and are thus rigid with 
the latter. Washers 108 received on the tie bolts 165 
behind the main frame member 4%} are normally spaced 
from the latter but are arranged to engage it upon pre 
determined outward swinging movement of the supple 
mental frame to thereby limit such movement. The 
washers are retained on the bolts by bolt heads N9. In 
the normal and weigh positions of the frames the tie 
bolts 105 are spaced or separated from the walls of the 
openings 166 by a surrounding clearance so that the 
interlocking connections between the frames are effected 
without metal to metal contact except when the connec 
tions are called upon to resist excessive relative move 
ment of the frames. 
A forward impact against the supplemental frame 50 

such as results from driving the truck so that the forks 
1 and 2, or one of them, ram into an obstruction, im 
poses impact strains on the cylindrical steel rollers 89. 
These rollers and the tough hardened steel planar sur~ 
faces between which the rollers are disposed are able to 
withstand such impacts without damage and to remain 
in proper working condition for maintaining the friction 
free suspension of the supplemental carriage for weigh 
ing. A forward impact of the character mentioned is 
not injurious to the upper hingelike friction free interlock 
comprising the cage tubes 74- and 75 and the roller bars 
77, since the interleaved tubes merely move toward and 
against the confronting surfaces of the companion frame 
members In the case of the sensing element S a forward 
impact on the supplemental frame merely slides the 
downwardly directed planar surface of the load element 
66 horizontally on the top of the ball 67, or the cylinder 
62 tilts bodily since the base 63 merely rests on the 
support bracket 64. Thus the scale device of the present 
invention is capable of withstanding the rough usage to 
which lift trucks are customarily subjected and yet to 
maintain the substantially friction free suspension of the 
supplemental weigh frame on the main frame of the 
carriage. The original lift forks 1 and 2 are utilized with 
out modi?cation or alteration so that the lift truck 
manufacturer can readily meet existing speci?cations of 
performance and dimension with the present scale de 
vice incorporated in the lift truck. 
The pressure developed on the hydraulic fluid in the 

cylinder casing 62 of the sensing element 5 is suitably 
translated into an indication of the vertical load imposed 
on the sensing element, thus accomplishing the desired 
weighing function of the device. As previously men 
tioned, hydraulic ?uid is continuous from the chamber 
in the bottom of the sensin" element cylinder through 
a conduit 71 to an indicator 72, the latter being located 
either on the rear side of the mast B or, as shown, on a 
bracket 111) secured to the instrument panel 111 of the 
_truck. 

The indicator 72 is conventional and may comprise a 
pressure sensitive arcuately curved Bourdon tube 112 
(Fig. 8) one end of which is ?xed to the casing of the 
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indicator and connected to receive fluid under pressure 
from the conduit 71. The other end of the Bourdon 
tube, being free to move upon distortion of the tube as a 
result of internally applied ?uid pressure is pin connected 
at 114 to a rack 115 which is meshed with or is otherwise 
connected to an actuating gear 116 fast on the shaft 
of a dial pointer 117. Thus the pointer 117 is actuated 
by varying pressure in the hydraulic system to move to 
different positions on the face of the dial (not shown) 
and to indicate such pressure and thereby the weight 
of any load applied to the sensing element S. 

Because of the variation in the position of the sensing 
element S relative to the indicator 72 resulting from 
raising and lowering the lift truck carriage C, the con 
duit 71 or a portion thereof comprises a ?exible tube 
of rubber or the like. While this tube may be suitably 
suspended as in a festoon between the sensing element 
and the indicator, it is preferable to extend it through 
an opening 118 in the frame plate 40 and thence up 
wardly and over a free running pulley 120 carried by 
the crosshead 22 in coaxial relation to the reeving pulleys 
25 that carry the lift chains 27. Thus the reversely 
bent or looped ?exible conduit 71 of the hydraulic sens 
ing system extends in the form of an inverted U up 
wardly from the carriage C in front of the mast, over 
the pulley 120 at one side of the crosshead and thence 
downwardly in rear of the mast B to the indicator 72. 
Suitable clamps or hands 121 secure the lower portions 
of the conduit loop to the carriage and to the mast to 
maintain a slight tension thereon so that the conduit is 
held ?rmly in the groove of the pulley 120. The ?ex 
ible conduit is thus maintained at a constant length 
during raising and lowering of the carriage and for all 
positions of the carriage and comprises a bent semi 
circular portion at the top, of constant predetermined 
length and shape and two straight parallel side portions 
which individually vary in length but which together 
aggregate a substantially constant length. Thus the 
carriage movement does not objectionably a?ect the hy 
draulic system and accurate weighing is obtained in all 
positions of the carriage. It is unnecessary to shut off 
the truck engine during the weighing operation. The 
engine vibration has a bene?cial effect in overcoming 
any sticking and inertia effects of the hydraulic sensing 
system and indicator and also in settling the circular 
rollers 77 and 80 on their respective bottom supports 
while the lift carriage or platform is unloaded. 
The present invention thus provides a suspension and 

stabilizing system for a scale mechanism particularly 
suited to use in a lift truck combination where the ap 
plied load is displaced or offset horizontally from the 
sensing element which receives the weight reaction. 
There is thus obtained a portable scale which withstands 
the rigors of hard usage customarily associated with 
lift truck operation while yet maintaining accuracy and 
reliability in weighing. The scale device can be pro 
vided as an integral part of the lift truck at the time of 
original manufacture or, if desired, it can be furnished 
in the form of a kit to be installed on a preexisting lift 
truck. Whether the scale device is furnished as original 
equipment or is a subsequent attachment, it can be re 
moved from and replaced on the lift truck as desired 
without withdrawing the truck from service for an ex 
tended period of time and without the use of specialized 
training on the part of the mechanic doing the job. 
A lift truck incorporating the scale device of the 

present invention can be manipulated and used in sub 
stantially the same manner as a conventional truck not 
having a scale, there being no interference with the lift 
forks other than a nominal forward shift in the load 
center. The lift forks can be moved toward or away 
from one another on the supplemental frame 50 in 
the same way as they might be shifted on the original 
truck or, if desired, the lift forks may be replaced by 
other attachments, such as barrel or roll handling devices. 
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With such variations and combinations the scale device 
functions to weigh accurately different items or com 
modities handled by the truck. 

In accordance with the patent statutes the principles 
of the present invention may be utilized in various ways, 
numerous modi?cations and alterations being contem 
plated, substitution of parts and changes in construction 
being resorted to as desired, it being understood that 
the embodiment shown in the drawings and described 
above is given merely for purposes of explanation and 
illustration without intending to limit the scope of the 
claims to the speci?c details disclosed. 
What I claim and desire to secure by Letters Patent 

of the United States is: 
1. In a lift truck of the type having a wheeled support 

ing structure including a mast, an elevating member 
mounted on the mast for vertical movement, a crosshead 
and lowering and raising actuating means therefor, a 
?exible element reeved over the crosshead and connected 
at one end to the supporting structure and at the other 
end to the elevating member for raising and lowering 
the latter on the mast by raising and lowering the cross 
head, a scale attachment comprising a weigh structure 
having a generally horizontal element for receiving a 
load, means interposed between the weigh structure and 
the elevating member for supporting the weigh structure 
and any load carried thereby on the elevating member 
in all vertical positions to which the latter may be moved 
by the crosshead and ?exible element, the elevating 
member and the weigh structure being formed with spaced 
parallel generally vertical confronting surfaces, rotatable 
elements of circular pro?le interposed between the said 
vertical confronting surfaces to resist normal compressive 
forces between the elevating member and the Weigh 
structure, said rotatable elements being vertically spaced 
and arranged to provide a force couple to balance the 
couple produced by the interposed supporting means and 
a load on the horizontal receiving element displaced 
laterally from such supporting means, a hydraulic system 
connected to the interposed supporting means for 
indicating the weight supported, the vibrations of‘ the 
truck incidental to operation of the engine serving to 
overcome small frictional restraints in the system, said 
hydraulic system including a gauge ?xed on the supporting 
structure, and a ?exible conduit extending between the 
supporting means and the gauge, said conduit being 
reeved over the crosshead to retain a reverse bend in 
the conduit of substantially constant contour in all 
positions of the movable elevating member. 

2. A scale device for attachment to the elevating 
member of a lift truck or the like, said device comprising 
a main body member adapted to be secured to such 
elevating member in lieu of the conventional load carrying 
forks or the like, a supplemental member disposed in 
front of the main body member, said supplemental 
member being adapted to receive and support the con 
ventional load bearing forks or the like of the truck in 
cantilever relation, means interposed between and sup 
porting the supplemental member on the main body 
member, said supporting means including a weight sensing 
element and an indicator responsive to the weight 
supported, said main body member and said supplemental 
member each being formed with a generally vertical 
surface, said vertical surfaces being spaced generally 
parallel and being confronting surfaces, and rotatable 
elements interposed between such confronting surfaces, 
the rotatable elements being in substantially the same 
vertical plane and being vertically spaced and peripherally 
engaged by the parallel surfaces of the members to resist 
compressive forces between such member normal to the 
surfaces and to resist separation of such members, the 
forces in the vertically spaced rotatable elements providing 
a couple to balance that resulting from the application 
of a load to the cantilevered forks or the like and the 
reaction of the supporting means. 

3. A scale device for attachment to the elevating mem 
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her of a lift truck or the like, said device comprising a 
main body, member adapted to be secured to such elevat 
ing member in lieu of the conventional load carrying forks 
or the like, a supplemental member disposed in front of 
the main body member, said supplemental member being 
adapted to receive and support the conventional load bear 
ing forks or the like of the truck in cantilever relation, 
means interposed between and supporting the supplemen 
tal member on the main body member, said supporting 
means including a weight sensing element and an indicator 
responsive to the weight supported, and means for trans~ 
mitting horizontal forces between the supplemental and 
body members at vertically spaced points lying substan-v 
tially in a single plane, said force transmitting means being 
substantially incapable of transmitting vertical forces be 
tween the supplemental and body members whereby the 
weight of the supplemental member and any load car 
ried thereby is imposed substantially wholly on the inter 
posed supporting means, and the transmission of the hori 
zontal forces through the vertically spaced points provid 
ing a couple to balance that resulting from the applica 
tion of a load to the cantilevered forks or the like and 
the reaction of the supporting means. 

4. In a lift truck or the like having a vertically mov 
able carriage and actuating means therefor, load receiv 
ing means connected to and projecting cantilever fashion 
from the carriage, anti-friction means interposed in the 
connection between the carriage and the load receiving 
means, the anti-friction means including vertically spaced 
elements substantially incapable of transmitting vertical 
forces between the load receiving means and the carriage 
while transmitting horizontal forces therebetween and 
providing a force couple to balance the force couple re 
sulting from the imposition of a load on the cantilevered 
load receiving means, the anti-friction means including 
roller elements in outer surface peripheral contact with 
the carriage and the load receiving means, and an hy 
draulic weight sensing means interposed between the car 
riage and the load receiving member to support the latter. 

5. In a weighing device, a component constituting a 
main support, a supplemental component constituting a 
load receiver and including vertical and horizontal parts, 
means connecting the vertical part of the load receiver 
to the main component at vertically spaced points, the con~ 
necting means comprising a centerless roller and tubes 
embracing the roller, one tube being fast to the main 
support and another tube being fast to the vertical part 
of the load receiver, the roller being smaller than the in 
teriors of the tubes to permit slight vertical shifting of one 
component relative to the other with attendant rolling of 
the roller inside the tubes whereby to transmit horizontal 
forces substantially without the transmission of vertical 
forces, and force sensing means interposed between and 
operatively connected to the main component and the 
vertical part of the load receiver and being responsive to 
a load on said load receiver, the horizontal part of the 
supplemental component extending cantilever fashion 
from the vertical part to provide a platform for receiving 
a load displaced horizontally from said vertical part of 
the supplemental component. 

6. A scale device for attachment to the elevating mem 
ber of a lift truck or the like, said device comprising a 
main body member adapted to be secured to said elevating 
member in lieu of the conventional load bearing forks 
and the like, a supplemental member disposed in front 
of the main body member, said supplemental member 
being adapted to receive and support the conventional load 
bearing forks and the like of the truck in cantilever rela 
tion, means interposed between and supporting the sup 
plemental member on the main body, said supporting 
means including a weight sensing element responsive to 
the weight supported, said main body member and said 
supplemental member each being formed with a generally 
vertical surface, said vertical surfaces being spaced gen 
erally parallel and confronting surfaces having upper and, 
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lower portions, rotatable elements interposed between said 
confronting surfaces at said upper and lower portions, 
interlocking means connected to the confronting surfaces 
upper portions peripherally engaging certain of the rotat 
able elements and resisting separation of the confronting 
surfaces upper portions while allowing limited vertical 
movement of said confronting surfaces, certain of the 
rotatable elements resisting compressive forces between 
the confronting surfaces lower portions while allowing 
limited vertical movement of said confronting surfaces, 
and the forces in the rotatable elements and the inter 
locking means providing a couple to balance that result 
ing from the application of a load to the cantilevered 
forks or the like and the reaction of the supporting means. 

7. A scale device as de?ned in claim 6 in which the 
interlocking means engaging certain of the rotatable ele 
ments includes tubes; in which the rotatable elements 
engaged by the interlocking means include a centerless 
roller; and in which the tubes embrace the roller, one tube 
being secured to the vertical surface of the main body 
member and another tube being secured to the vertical 
surface of the supplemental member, and the roller being 
smaller than the interiors of the tubes to permit limited 
vertical movement of the supplemental member relative 
to the main body member with attendant rolling of the 
roller inside the tubes. 

8. A scale device as de?ned in claim 6 in which the 
weight sensing element is connected to said main body 
and supplemental members vertical surfaces and is posi 
tioned between said surfaces vertically intermediate said 
rotatable elements. 

9. In a lift truck of the type having a wheeled sup 
porting structure including a mast, an elevating mem 
ber mounted on the mast for vertical movement, load 
receiving means having cantilever connection with the ele 
vating member, said connection including vertically 
spaced elements for transmitting horizontal forces and 
being substantially incapable of transmitting vertical 
forces, said vertical spaced elements being positioned in 
substantially the same vertical plane, at least certain of 
the vertically spaced elements being rotatable elements, 
said connection including interlocking means connected 
to the elevating member and to the load receiving means 
peripherally engaging said rotatable elements and resist 
ing separation of the elevating member and load receiv 
ing means, said connection including weight sensing means 
for transmitting and responding to vertical forces and sub‘ 
stantially incapable of transmitting and unresponsive to 
horizontal forces, the vertically spaced elements being 
arranged to provide a force couple to balance the couple 
which results from a load on the cantilevered receiving 
means and the reaction of the weight sensing means, and 
an indicator connected to the weight sensing means. 

10. In a scale, a supporting structure, a weigh struc 
ture having a generally horizontal element, each of said 
structures being formed with a generally vertical surface 
having upper and lower portions, said vertical surfaces 
being generally parallel confronting surfaces, said weigh 
structure vertical surface being positioned spaced for 
wardly from said supporting structure vertical surface 
with said weigh structure horizontal element extending 
forwardly for supporting a load in cantilever fashion, 
means connected to said structures and extending directly 
between said structure vertical surfaces for resisting sep 
aration of the upper portions of said structure vertical 
surfaces and‘ allowing limited vertical movement there 
between, means connected to said structures and extending 
directly between said structure vertical surfaces for resist 
ing compressive forces between the lower portions of said 
structure vertical surfaces and allowing limited vertical 
movement therebetween, weight sensing means connecting 
said structures and allowing limited vertical movement 
therebetween, said means resisting separation of the upper 
portions of said structure vertical surfaces and said means 
resisting compressive forces between the lower portions of 
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said structure vertical surfaces being substantially inca 
pable of transmitting vertical forces between said struc 
tures, and said weight sensing means being substantially 
incapable of transmitting horizontal forces between said 
structures. a 

11. In a scale, a supporting structure, a weigh structure 
having ‘a generally horizontal element, each of said struc 
tures being formed with a generally vertical surface hav 
ing upper and lower portions, said vertical surfaces being 
generally parallel confronting surfaces, said weighstruc 
ture vertical surface being positioned spaced forwardly 
from said supporting structure vertical surface with said 
weigh structure horizontal element extending forwardly 
for supporting a load in cantilever fashion, means posi 
tioned totally ‘between said structure vertical surfaces re 
sisting separation of the upper portions of said surfaces 
and allowing limited vertical movement therebetween, 
means positioned totally between said structure vertical 
surfaces resisting compressive forces between the lower 
portions of said surfaces and allowing limited vertical 
movement therebetween, weight sensing means connected 
to said structures and allowing limited vertical movement 
therebetween, said means between said surface upper por 
tions and said means between said surface lower portions 
being substantially incapable of transmitting vertical forces 
between said structures, and said weight sensing means 
being substantially incapable of transmitting horizontal 
forces between said structures. 

12. In a lift truck of the type having a wheeled support 
ing structure including a mast, an elevating member 
mounted on the mast for vertical movement, a main body 
member secured to said elevating member in lieu of the 
conventional load bearing forks, means securing said main 
body member to said elevating member, a supplemental 
member disposed in front of the main body member, the 
load bearing forks of the truck received on and sup 
ported by the supplemental member in cantilever relation, 
means supporting said forks on said supplemental mem 
ber, said means securing and said means supporting being 
substantially the same for providing interchangeability of 
said forks and main body member, means connecting said 
supplemental member and main ‘body member, said con 
nection means including anti-friction means for trans 
mitting horizontal forces and being substantially incapable 
of transmitting vertical forces, said connection means in 
cluding weight sensing means for transmitting and re 
sponding to vertical forces and substantially incapable of 
transmitting and unresponsive to horizontal forces, the 
anti~friction means being arranged to provide a force 
couple to balance the couple which results from a load on 
the cantilever receiving means and the ‘reaction of the 
weight sensing means, and an indicator connected to the 
Weight sensing means. 

13. In a lift truck of the type having a wheeled sup 
porting structure including a mast, an elevating member 
mounted on the mast for vertical movement, a main body 
member, hook means on the main ‘body member securing 
said member to said elevating member in lieu of the con 
ventional load bearing forks, a supplemental member dis 
posed in front of the main body member, load bearing 
forks having hook means mounted thereon substantially 
the same as the main body hook means, the load bearing 
forks received on and supported by the supplemental 
member in cantilever relation with the fork hook means 
engaged with said supplemental member, means connect 
ing said'supplemental member and main body member, 
said connection means including antifriction means for 
transmitting horizontal forces and being substantially in 
capable of transmitting vertical forces, said connection 
means including weight sensing means for transmitting 
and responding to vertical forces and substantially in 
capable of transmitting and unresponsive to’horizontal 
forces, the anti-friction means being arranged to provide 
a force couple to balance the couple which results from 
a load on the cantilever receiving means and the reaction 
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of the weight sensing means, and an indicator connected 
to the weight sensing means. 

14. In a lift truck of the type having a wheeled sup 
porting structure including a mast, an elevating member 
mounted on the mast for vertical movement, load receiv 
ing means ‘having cantilever connection with the elevating 
member, said connection including vertically spaced ele 
ments for transmitting horizontal forces and being sub 
stantially incapable of transmitting vertical forces, at least 
certain of the vertically spaced elements being rotatable 
elements, said connection including interlocking means 
connected to the elevating member and to the load receiv 
ing means peripherally engaging said rotatable elements 
and resisting separation of the elevating member and load 
receiving means, said interlocking means including tubes, 
said rotatable elements including a centerless roller, said 
tubes embracing said roller with one tube being connected 
to the elevating member and another tube being connected 
to the load receiving means, the roller vbeing smaller than 
the interiors of the tubes to permit slight vertical shifting 
of the load receiving means relative to the elevating mem 
ber with attendant rolling of the roller inside the tubes, 
said connection including weight sensing means for trans 
mitting and responding to vertical forces and substantially 
incapable of transmitting and unresponsive to horizontal 
forces, the vertically spaced elements being arranged to 
provide a force couple to balance the couple which results 
from a load on the cantilever receiving means and the re 
action of the Weight sensing means, and an indicator con 
nected to the weight sensing means. 

15. In a scale, a supporting structure, a weight structure 
having a generally horizontal element, each of said struc 
tures being formed with vertically spaced upper and lower 
portions, said weight structure upper portion having a 
vertical surface positioned spaced forwardly from a verti 
cal surface on said supporting structure upper portion, 
said weight structure lower portion having a vertical sur 
face positioned spaced forwardly from a vertical surface 
on said supporting structure lower portion, said weight 
structure horizontal element extending forwardly for 
supporting a load in cantilever fashion, means extending 
directly between and operatively connected to said struc— 
ture upper vertical surfaces resisting separation of said 
upper vertical surfaces and allowing limited vertical move 
ment there‘between, means extending directly between and 
operatively connected to said structure lower vertical sur 
faces resisting compressive forces between said lower 
vertical surfaces and allowing limited vertical movement 
therebetween, Weight sensing mean-s connected to said 
structures and allowing limited vertical movement there 
between, said means between said structure upper and 
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lower portions being arranged to balance forces which re 
sult between said structure upper and lower portions from 

= a load on said weigh structure horizontal element, and said 
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weight sensing means being substantially incapable of 
transmitting horizontal forces between said structures. 

16. In a lift truck of the type having a wheeled support 
including a mast, an elevating member structure mounted 
on the mast for vertical movement, a weigh structure hav 
ing a generally horizontal element, each of said structures 
being formed with vertically spaced upper and lower por 
tions, said weigh structure upper portion having a vertical 
surface positioned spaced forwardly from a vertical sur 
face on said elevating member structure upper portion, 
said weigh structure lower portion having a vertical sur 
face spaced forwardly from a vertical surface on said 
elevating member structure lower portion, said weigh 
structure horizontal element extending forwardly for sup 
porting a load in cantilever fashion, means extending di 
rectly between and operatively connected to said structure 
upper vertical surfaces resisting separation of said vertical 
surfaces and allowing limited vertical movement there 
between, means extending directly between and operative 
ly connected to said structure lower vertical surfaces re 
sisting compressive forces between said lower vertical sur 
faces and allowing limited vertical movement there 
between, weight sensing means connected to said struc 
tures and allowing limited vertical movement there 
between, said means between said structure upper and 
lower portions being arranged to balance forces which re 
sult between said structure upper and lower portions from 
a load on said weight structure horizontal element, and 
said weight sensing means being substantially incapable 
of transmitting horizontal forces between said structures. 

References Cited in the ?le of this patent 

UNITED STATES PATENTS 
252,070 Boyle ________________ __ Ian. 10, 1882 
432,597 Brown _______________ __ July 22, 1890 

1,662,484 Wright ______________ __ Mar. 13, 1928 
1,887,169 Ross ________________ __ Nov. 8, 1932 
2,496,399 Lesser ______________ __ Feb. 7, 1950 
2,611,498 Broersma _____ ____ ____ __ Sept. 23, 1952 

2,638,336 Wetsel '_ _____________ __ May 12, 1953 
2,643,781 Wise ________________ __ June 30, 1953 
‘2,659,592 Wetsel _______________ __ Nov. 17, 1953 
2,678,207 ,Wheeler _____________ __ May 11, 1954 

FOREIGN PATENTS ‘ 

192,855 Germany _____________ __ Dec. 10, 1907 

676,732 Germany ____________ __ June 10, 1939 


