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3,062,325 
LEFT TRUCK FOAD (CHAIN SHEAVE 

CONSTRUCTION 
George F. Quayle, Philadelphia, Pa., assignor to The Yale 
and Towne Manufacturing Company, Stanford, Conra, 
a corporation of Connecticut a. 

Original application Jay 28, 1957, Ser, No. 636,733, now 
Patent No. 2,979,562, dated Apr. 15, 96. Divided 
and this application Aug. 3, 960, Ser. No. 47,356 

5 Claims. (C. 187-9) 
This application is a division of my copending ap 

plication Serial No. 636,733, now Patent Number 
2,979, 162, and relates to industrial trucks of the class 
having a load chain that moves a load carriage vertically 
on uprights whereby to lift a load. 

It is customary in trucks of this class to utilize a pair 
of channel uprights that are mounted in spaced relia 
tion on the front of the truck, with a hydraulic ram 
mounted in the space between the uprights and arranged 
to act through chains to lift the load carriage slidably 
mounted on the uprights. In those trucks that are re 
quired to lift a load to a considerable height, the carriage 
moves on secondary uprights that are in turn slidably 
mounted on primary uprights. In order to lift the car 
riage and secondary uprights, it is necessary to equip 
the truck with at least one lift ram together with hoses 
for hydraulic fluid, as well as chains, sheaves, and guides, 
all of which are positioned in front of the truck driver 
and tend to obstruct his view when driving the truck or 
when manipulating the carriage relatively to a load. 
The invention that I describe in my copending applica 

tion enables me to mount and to actuate a load lifting 
carriage through means that are very narrow, and that 
do not obstruct the view of the operator to any great 
extent. Moreover, I am able to achieve full lifting of 
the load carriage on the secondary uprights without in 
creasing the overall height of the truck. The inven 
tion that I claim in the present application makes it 
possible to construct a load chain operating assembly 
that is very narrow. Thus, i can arrange the lift rams, 
chains, hoses, and other operating parts within narrow 
uprights, so that those parts do not obstruct the opera 
tor's view and are protected from damage during the 
operation of the truck. 

I utilize for lifting the load carriage a lift ram that 
has a relatively large diameter and that occupies prac 
tically the entire space between the secondary uprights. 
My construction nevertheless leaves space at the for 
ward and rearward sides of the ram in which I arrange 
load chains for the carriage. As a feature of my inven 
tion, the lift ram actuates the load chains through a 
pair of load sheaves, each of which is formed with a 
flange on its outer side only. Since the inner sides of 
the sheaves do not have flanges, I can mount those 
sheaves relatively close to the axis of the ram. More 
over, the sheaves can move closer to the end of the ram 
cylinder when the ram is retracted. As a further fea 
ture, I equip the load chains with spacers that will hold 
the chains in predetermined spaced relation so that the 
chains cannot slip from the inner edge of each sheave. 
I prefer also to mount the sheaves on the ram through 
a shaft that is in guide relation to the secondary lip 
rights, whereby to hold the ram in aligned relation to 
those uprights. 
As another feature of my invention, I utilize the chain 

spacers to Support hydraulic hoses or power lines through 
which power is applied to load manipulating devices 
on the load carriage. With the power lines supported 
through the spacers, those lines will move with the 
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2 
chains and can be arranged in an extremely small space 
between the secondary uprights. 

I have thus outlined rather broadly the more important 
features of my invention in order that the detailed de 
Scription thereof that follows may be better understood, 
and in order that my contribution to the art may be 
better appreciated. There are, of course, additional 
features of my invention that will be described herein 
after and which will form the subject of the claims ap 
pended hereto. Those skilled in the art will appreciate 
that the conception on which my disclosure is based may 
readily be utilized as a basis for the designing of other 
Structures for carrying out the several purposes of my 
invention. It is important, therefore, that the claims 
be regarded as including such equivalent constructions 
as do not depart from the spirit and scope of my inven 
tion, in order to prevent the appropriation of my inven 
tion by those skilled in the art. 
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in the drawings: 
FIG. 1 is a vertical section showing my novel up 

right construction. 
FIG. 2 is a front view showing my invention. 
FIGS. 3 and 4 are like FIGS. 1 and 2 but show the 

load carriage and secondary uprights in elevated posi 
tion. 

FiG. 5 is a cross-section on the line 5-5 in FIG. 1. 
FIG. 6 shows diagramatically in semi-exploded rela 

tion, the arrangement of power lines and uprights of my 
invention. 

For the purpose of describing my invention, I have 
chosen to show in FIG. 1 a construction having as a 
part thereof a primary upright assembly that I indicate 
generally by the numeral 18. The particular means that 
Support the primary assembly 10 are not important to 
an understanding of my invention, and it is merely neces 
Sary to know that the assembly is mounted at the front 
end of a truck T, preferably for pivotal movement, as 
is customary in the particular art. 
As best seen in FIGS. 2 and 5, the primary upright 

assembly has a pair of channel uprights 11 that are 
arranged with their channel portions facing in an out 
Ward direction. I join the channel uprights g g to form 
an extremely novel box-like structure, utilizing for that 
purpose a vertical plate 12 that is welded to the rear 
Surfaces of those uprights, together with a further ver 
tical plate 13. For reasons that will appear as my de 
scription proceeds, I prefer to weld the plate 3 between 
the inner faces of the uprights 11 with that plate some 
what to the rear of the front edges of uprights ai. 
prefer also to utilize between the primary uprights is 
upper and lower cross members 14 and 15. It is in 
portant to realize that the plates 12, 13, extend through 
a very substantial part of the length of channel up 
rights 11, FIG. 1, and act with those uprights to form 
an integral unit that has a very high degree of rigidity. 
Further, the plates 12, 13 are joined to the bottom cross 
member 15, thus forming between uprights is a cham 
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ber 15a that I can utilize as a fluid reservoir for the 
hydraulic system of the truck. 

Referring again to FIGS. 1, 2 and 5, my novel con 
struction has also a secondary upright assembly 6 that 
includes a pair of secondary channel uprights ai. Those 
Secondary uprights 7 are arranged in substantially 
aligned relation to the primary uprights 1 and, like those 
uprights, have their channel portions facing in an outward 
direction. I assemble the secondary channel uprights 7 
in integral relation to one another through a vertical 
plate i8 that extends practically the full length of up 
rights 17, as will be appreciated from FIG. 1. The plate 
18 is U-shaped, as best seen in FIGS. 5 and 6, and has 
opposed sides that are welded to the inner faces of chan 
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nel uprights 17. The arrangement is such that plate 18 
is rather closely juxtaposed to the plate 13 on the pri 
mary uprights 11, and leaves open a considerable space 
between secondary uprights 17. As shown in FIGS. 1 
and 3, I equip secondary uprights 17 with a bottom cross 
member 17a, and also with a rearwardly extending top 
bracket 26 to which I shall refer again. 

I mount the secondary channel uprights 17 through 
brackets 19, best shown in FIG. 5, that are welded to 
those uprights 17 in position to extend rearwardly at the 
sides of primary uprights 11, the brackets 9 being 
equipped with rollers 20 that ride in the primary chan 
nels. Similarly, I mount a load carriage 21 on the Sec 
ondary uprights 17 through brackets 22 that extend rear 
wardly and that are equipped with rollers 23 riding in 
the channels of those uprights 17. In that arrangement, 
the brackets 22 on load carriage 21 are in aligned rela 
tion to the brackets 19 on the secondary uprights. 
The novel construction I have thus far described will 

be extremely rigid and will not deflect to any great ex 
tent due to a load on the load carriage 21. Further, that 
construction will be rigid when accepting torsional forces. 
Moreover, I can achieve this rigid construction when 
actually arranging the primary channel uprights 11 in 
close relationship to one another, with the Secondary 
uprights 7 correspondingly close to one another. There 
fore, I am able through my novel inventive concept to 
contribute an upright assembly that is very narrow, and 
that enables the truck driver to have a better view when 
driving the truck or when manipulating a load. 
The box-like construction of the primary upright as 

sembly 10 enables me to mount within that assembly a 
lift ram cylinder 24, FIGS. 1, 3 and 5, that cylinder 
actually being arranged in the fluid reservoir 15a. A 
piston 25 moves in cylinder 24 and acts against the 
bracket 26 on the upper end of the secondary upright 
assembly 16, so that fluid pressure when applied to ram 
cylinder 24 will lift the secondary uprights relatively to 
the truck, 

I now call attention to the fact that I utilize the space 
between the secondary uprights 17 for a ram cylinder 27 
and piston 28, FIGS. 1, 3 and 5, that will lift the load 
carriage 2 relatively to those uprights. In order that 
this part of my invention may best be understood, I shall 
state first that the piston 28 acts in a rather usual way 
through load chains 29 that are secured at end points 29a, 
29b to the cylinder 27 and carriage 21, as well shown in 
FIG. 1. Those skilled in the art will understand that the 
particular arrangement enables me to achieve full lifting 
of load carriage 21 on secondary uprights 17 without up 
ward movement of those uprights. In fact, it is possible 
through my novel construction to lift the carriage and 
secondary uprights with a sequential action like that de 
scribed in the patent to Ulinski No. 2,554,930. In my 
invention, however, I do this while utilizing extremely 
novel means between the ram piston 28 and load chains 
29, as I shall now describe. 
Thus, it will be seen when considering FIG. 5 that I 

utilize on the upper end of ram piston 28 a transverse 
shaft 30 having load sheaves or rollers 31 that rotate on 
its opposed ends. Each roller 31 is formed on its outer 
edge with a flange 32, but is formed without a flange at 
its inner edge. Because the inner edges of rollers 31 do 
not have flanges, I can arrange these rollers to move close 
to the upper end of ram cylinder 27, with parts of the 
outer flanges 32 positioned at the sides of the cylinder. 
It is then possible for the piston 28 to have a longer ef 
fective stroke. Further, I can place the rollers 31 very 
close to the axis of ram cylinder 27, with the load chains 
29 reeved over the rollers in correspondingly close rela 
tionship to the piston 28. The roller flanges 32 natural 
ly will prevent the load chains 29 from shifting outwardly 
on the rollers 31. To hold the chains 29 against shifting 
inwardly, I utilize between those chains a series of clips 
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4. 
33, FIG. 5, that are attached to bracket portions 34 on 
the chain links. 
The shaft 30, upon which the chain rollers 31 rotate, 

has end portions that are juxtaposed to the inner slides of 
secondary channel members 17 as shown in FIG. 5. I 
equip those end portions of shaft 36 with bearing blocks 
35 that are adapted to slide vertically in bearing ways 36 
on channel members i7. Through that arrangement, the 
upper end of ram piston 23 will be guided relatively to 
secondary channel uprights 17. Further, the guide rela 
tion that I thus establish between roller shaft 30 and up 
rights 17 will hold the chain rollers 31 in properly aligned 
positions transverse to the uprights. 

It is exceedingly important to realize that the chains 
in the construction I have described do not require space 
at the sides of the lift ram cylinder 27. Thus, as will best 
be appreciated from FIG. 5, I am able to mount the 
chain rollers 31 above ram cylinder 27, with lower por 
tions of the rollers 31 in opposed relation to the top of 
the cylinder. The load chains 29 will then be arranged 
vertically at the forward and rearward sides of ram cylin 
der 27, as well shown in FIG. 5, the plate 18 by its U 
shape leaving a space for these chains at the rear side of 
the cylinder. Further, since the inner edges of the rollers 
35 do not have flanges, it is possible to arrange those 
roilers to move extremely close to the upper end of ram 
cylinder 27, so that the piston 28 can then have a longer 
effective stroke. Because rollers 31 and chains 29 do 
not require Space at the sides of the ram cylinder 27, 
an able to mount the rollers, chains, and ram in a very 

narrow space between the secondary uprights 7. Stated 
in other words, I am able to arrange between the sec 
Ondary uprights 17 a ram cylinder 27 that is large and 
that utilizes practically all of the space between the up 
rights. These things I do while achieving full independ 
ent lifting of the load carriage 21 relatively to the second 
ary uprights 17, as in the Ulinski patent to which I have 
already referred. 

I shall now refer to FIG. 6 of the drawings to describe 
the arrangement of the power lines that I utilize in my 
invention. To apply power to the ram cylinder 24 on 
the primary upright assembly 10, I utilize simply a hy 
draulic line 40 that extends from a source of power on 
the truck to the lower end of ram cylinder 24. Since 
that cylinder will have little if any movement relatively 
to the truck, no particular problem is involved in ar. 
ranging the line 40. To apply power to the ram cylinder 
27 on the secondary upright assembly, I construct the 
piston 25 with a channel 41, FIG. 5, and I utilize a hy 
draulic line 42 between the upper end of that channel 
41 and the lower end of ram cylinder 27, FIG. 6. It 
will be appreciated that piston 25 moves with the secon 
dary upright assembly 16 and ram cylinder 27 on that 
assembly, and therefore the hydraulic line 42 may very 
well be a rigid tube. 

Further, as shown in FIGS. 5 and 6, I can arrange 
power lines 43, 44, 45, and 46 to extend between the 
truck T and the secondary upright assembly 16 and load 
carriage 21. In the interest of clarity, I indicate those 
power lines in FIGS. 1 and 3 by a dot and dash line 
47. Naturally, the lines 43, 44, 45, and 46 can be hoses 
or electric cables, as may be required. The lines 43, 
44, 45, and 46 extend from the truck past the upper 
ends of the plates 12, 13, on primary upright assembly 
18, and then downwardly in front of plate 13. Those lines 
then extend forwardly of the plate 18 on the secondary 
upright assembly and in an upward direction. In FIG. 
6 I show the hydraulic line 43 connected to the upper 
end of ram cylinder 27 to act as a drain line for fluid 
that may seep past the piston 28 in that cylinder. The 
lines 44, 45 and 46 extend further into position between 
the load chains 29, as will be understood when consider 
ing FIG. 5, and then along those chains to the load car 
riage 21. I support the power lines 44, 45, 46 on chains 
29 through the chain spacer clips 33 that I have already 
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described. Naturally, the power lines 44, 45, 46 will 
then move with the chains as the load carriage 21 moves 
vertically, and will also move with secondary upright as 
Sembly 16 as it moves on the primary uprights. 

It will be understood, therefore, that I am able to 
Supply power for operating the lift rams 24, 27 as well 
as for an attachment that may be mounted on the load 
carriage 21, but with the hydraulic lines mounted actually 
within my upright construction and requiring extremely 
little space. Thus, while utilizing uprights that are ex 
tremely narrow, I am able nevertheless to arrange the 
power lines so that they will be protected against dam 
age, and so that they will not extend outside the up 
rights to obstruct the vision of the truck driver. 

I believe that those skilled in the art will now under 
stand that I have contributed an extremely novel load 
lifting construction that has very considerable merit. 
Through my invention, it is possible to mount a load 
carriage through uprights that are very narrow, but that 
will nevertheless be exceedingly strong and rigid. Thus, 
I can achieve high lifting of the load carriage while 
utilizing uprights that do not obstruct the operator's view 
to any great extent. In fact, I can do this while achiev 
ing also full lifting of the load carriage independently of 
the secondary upright movement, as in the Ulinski pat 
ent. In addition, I am able to equip my uprights with 
power lines that are actually arranged within the up 
rights despite the fact that the uprights are very narrow. 
I believe, therefore, that the value of my invention will 
be fully appreciated. 

I now claim: 
1. A load chain operating assembly for industrial trucks 

comprising a ram cylinder, a ram piston movable in said 
cylinder, a pair of rollers mounted on said ram piston 
for rotation on an axis transverse to the axis of said piston 
with those edges of the rollers facing the ram piston over 
lying the upper end of the cylinder, chains reeved over 
said rollers, flanges on the rollers at those edges of the 
rollers facing away from the piston, and a series of 
spacer clips secured to the chains reeved over the rollers 
to hold each chain against movement away from the 
flange of its roller, whereby the edges of the rollers fac 
ing the piston require no flange and the assembly may 
be made relatively narrow. 

2. A load chain operating assembly for industrial trucks 
comprising a ram cylinder, a ram piston movable in said 
cylinder, a pair of rollers mounted on said ram piston 
for rotation on an axis transverse to the axis of said piston 
with those edges of the rollers facing the ram piston 
overlying the upper end of the cylinder, chains reeved 
over said rollers, flanges on the rollers at those edges of 
the rollers facing away from the piston, a series of spacer 
clips secured to the chains reeved over the rollers to 
hold each chain against movement away from the flange 
of its roller, and power lines secured to said clips be 
tween said chains, whereby the edges of the rollers fac 
ing the piston require no flange and the power lines may 
be arranged with the assembly in a narrow space. 

3. A load chain operating assembly for industrial trucks 
comprising a ram cylinder, a ram piston movable in said 
cylinder, a pair of rollers mounted on said ram piston 
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6 
for rotation on an axis transverse to the axis of said 
piston with the rollers relatively close to the piston axis 
whereby to overlie the upper end of the cylinder, chains 
reeved over said rollers and adapted by their position on 
said rollers to extend in a space at the front and rear 
sides of the ram cylinder, flanges on those edges of the 
rollers facing away from the piston, and a series of spacer 
clips secured to the chains reeved over the rollers to 
hold each chain against movement away from the flange 
of its roller whereby the edges of the rollers facing the 
piston require no flange and the assembly may be made 
relatively narrow. 

4. In a truck of the class described, a pair of uprights 
mounted in spaced relation to one another, a load mem 
ber mounted for vertical movement on said uprights, a 
ram cylinder mounted on said uprights and arranged in 
the space between the uprights, a ram piston movable 
in said cylinder, a pair of rollers mounted on said ram 
piston for rotation on an axis transverse to the axis of 
said piston with those edges of the rollers facing the 
ram piston overlying the upper end of the cylinder, chains 
moving in a vertical plane and reeved over said rollers 
where said rollers overlie the upper end of the cylinder, 
flanges on the rollers at those edges of the rollers facing 
away from the piston, said flanges lying just beyond the 
cylinder when the piston is fully lowered whereby to 
permit the greatest possible lowering of said piston, and 
means holding said chains against movement away from 
the flanges of said rollers, so that the assembly can be 
made relatively narrow while enabling the chains to 
operate on said rollers. 

5. In a truck of the class described, a pair of uprights 
mounted in spaced relation to one another, a load mem 
ber mounted for vertical movement on said uprights, a 
ram cylinder mounted on said uprights and arranged in 
the Space between the uprights, a ram piston movable 
in said cylinder, a pair of rollers mounted on said ram 
piston for rotation on an axis transverse to the axis of 
said piston with those edges of the rollers facing the 
ram piston overlying the upper end of the cylinder, chains 
moving in a vertical plane and reeved over said rollers 
where said rollers overlie the upper end of the cylinder, 
said flanges on the rollers at those edges of the rollers 
facing away from the piston, said flanges lying just be 
yond the cylinder when the piston is fully lowered where 
by to permit the greatest possible lowering of said piston, 
while enabling the assembly to be made relatively narrow. 
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