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ABSTRACT: A load-lifting apparatus comprising a base, a
pair of stationary uprights, a pair of extensible uprights. a load
carriage and pairs of upper, middle and iower guide rollers
positioned between said uprights and/or between said uprights
and said load carriage, said upper and lower rollers cooperat-
ing with their respective uprights to resist the forward thrust
caused by the load, said middle and lower rollers cooperating
with their respective uprights to resist the side thrust caused
by eccentric loading,

i




PATENTED Ji1 9 7 '. 3556 247

O OSHEETLOF S




PATENTED Ja1 9197 3,556,247

SHEET 2 OF §

7d\~.: I". ‘.' +

I
Q)

16




'PATE_NTE[] N9 | 3;556;247
| SHEET 3 OF §

FIG.4. L

j
——‘,”r (’O\.-’—\/O\\ —‘\\
1k : | 1
717 2129 27 177 I
416 16— :

F|G.5.

W

Hlllllll LARARENI

| ul(” i
”Hmﬂlnumm

AIIYY.

I (
A1

MEVATA IR NOTR

: l
dl “‘H HI||
T II][IIIHJ | $
7




PATENTED JaN 1987 | 3 555'2 47
o SHEET & OF 5

o FI1G.9. zk%m |
N\E
5, 17:%__ )

F1G.10. -

s o NNd

. 7a



CPATENTEDuMISEN 3,556,247
SHEET S OF 5 ’ '




DU R
LIFT TRUCK.
" BACKGROUND OF THE INVENTION

* This invention relates generally to load-lifting apparatus for
"handling goods and more specifically.to the lift truck type of
such apparatus utilized for elevating; storing and transporting
desired load materials. Lifts tucks generally include a struc-
ture of uprights and a load carriage. The coniventional uprights
generally consists of a pair of stationary; laterally spaced

uprights disposed in facing relation and fixed to the forward °

end portion of the industrial lift truck; and apair of laterally
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spaced extensible uprights disposed between said stationary
pac g ry

uprights and movable longitudinally relative thereto. In most
cases, the inside of each of said extensible uprights is channe!
shaped. A load carriage having a load-engaging means called a
“fork™ is generally supported between said extensible uprights
so that said load carriage is' movable longitudinally along said
extensible uprights guided by several pairs of rollers provided
on said load carriage. Said rollers are required to stabilize the
load carriage against the extensible uprightsand, in the known
lift trucks, generally consist of pairs of upper, lower and side
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More particularly, said upper, middle and lower rollers are
mounted on:stub shafts which lie in substantially the same
plane and extend in a direction normal to the longitudinal axis
of the load carriage. The uprights are formed with a curved
surface in the inside corner defined by the rearward flange and
web thereof and a supporting surfice in continuation of said
curved surface on a portion of the inner surface of said web.
Said curved and supporting surfaces extend downwardly along
said inside corner from a point a predetermined length from
the upper end of said uprights. A second curved surface is pro-
vided in the other of said upright inside corners and a second
supporting surface is provided in continuation of said second

-~ curved surface along a portion of said web, said second curved
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“and supporting surfaces extending upwardly substantialty

from said point located a predetermined distance from the
upper end of said uprights.

Along most of the length of the upnghts, the upper rollers :
engage the forward flange thereof, and, in conjunction with
the lower rollers, which engage the rearward flange and the
adjacent first-mentioned curved and supporting surfaces to re-

" sist the forward driving force on the load carriage and uprights

rollers. Said upper and lower rollers are horizontally sup- -

ported on stub shafts extending in a direction normatl to the
longitudinal -axis of the truck and rotate contacting, respec-
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tively, the forward and rearward flanges of said extensible

uprights. The side rollers, of which there are two pairs, are
disposed between said upper and lower rollers. Said side rol-
lers are disposed in planies substantially perpendicular.to the
planes of said upper and lower rollers:and rotate contactmg
the webs of said extensible uprights.

However, it has been found that this arrangement is not

satisfactory  since it requires a-large number of rollers and

complicated adjustments of the position of the side rollers. In
order to overcome this problem, it has been proposed that the
upper and lower rollers of the load carriage which rotate rela-
tive to the extensible uprights be.tilted in opposite directions
against -the web of the uprights, whereby the tread of said
upper and lower rollers respectively contacts against the in-
side corner -angles defined by the forward ‘and rearward
flanges and the web of said uprights: In this manner, the side
rollers can be omitted. However, the force applied by the
upper rollers against the inside corner angle defined by said
forward flange and web has a substantial lateral component
tending to force the extensible uprights apart. While such
laterally applied force is present in all upright structures, it is
pasticularly significant in the foregoing: arrangement due to
the structure of the uprights. The extensible uprights are

generally connected on' the outer surface of théir rearward

flanges and because of structural limitations, the connecting
beams of said extensible uprights are generally weaker than
the corresponding . beams. intérconnecting the stationary
uprights. Since the lateral forces in the foregoing arrangement
are applied at the inside corner angle defined by the forward
flange and the web, the moment of said lateral forces is sub-
stantially increased whereby the strain on the beams connect-

ing the rearward flanges of the extensible uprights is substan-.

tially increased. For this reason, the above-describéd arrange-
ment is subject to failure under high eccentric loads, and is
therefore not a suitable sofution to the probiem gresented.

'SUMMARY OF THE INVENTION

Generally speaking, and in accordance with the invention, 2
load-lifting apparatus having pairs of upper, middle and lower
gmde rollers positioned between the upnghts and the load car-
riage is provided, said upper and lower rollers cooperating
with their respective uprights to tesist the forward thrust
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when the load carriage moves Ionglt'udm'ally. The middle rol-

lers contact said first- mentioned supportmg surface and in

conjunction with the lower rollers resist the lateral thrust
force. When the load carriage is raised so that the upper rol-

‘lers are projected from the upper end of the extensible"

uprights, the middle rollers transfer to the forward flange and
said second curved and supporting surfaces adjacent thereto,
whereby said middle and lower rollers resist both the forward
and lateral thrust forces on the load carriage and uprights.
THe portjons of said upright webs not having said first-men-
tioned and second supporting stirfaces formed thereon are
recessed to limit the friction between the rollers and said
uprights,

In a further embodiment of the invention, three pairs of rol-
lers  corresponding to. the upper, ‘middle and lower rollers

~ described above are provided between the extensible and sta-
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tionary uprights of the lift truck, the stationary uprights being
U-shaped ‘and formed to cooperate with said rollers in the
manner described above are. :

Accordingly, it is an object of this invention to provide a
load-lifting apparatus wherein the twisting moment applied to
the uprights by the lateral force due to eccentric loading is

" ‘substantially eliminated by concentrating said lateral force at
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the inside corner defined by the rearward flange and web of
each of said uprights, except where the load carriage elevated
to the upper most posnion

Another object of the invention is to provide a load-lifting
apparatus of simple construction requiring a minimum of ad-
justment. to resist the forward and lateral forces applied
thereto.

A further object of the invention is to provide a load-lifting
apparatus requiring a minimum of rollers to resist the forces
applied between the load carriage and the uprights.

Still other objects and ‘advaniages of-the invention will in

‘ part’be obvious and will in part be apparent from the specifi-
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caused by the load, said middle and lower rollers cooperating .

with their respective uprights to resist the side or lateral thrust
caused by eccentric loadiisg. Further, said middle rollers, in
cooperation with their respective uprights, also assume . the
function of resisting the forward thrust when the load carriage
is elevated to the region wherein the upper rollers. project
above said uprights”
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cation,

The invention accm'dmgly compnses the features of con-
struction, constructions of elements, and arrangement of parts
which will be exemplified in the constructions herein after set
forth, and the scope of the invention will be indicated in the
claims. .

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the invention, reference is had
o the followmg descnptlon taken in connection wnth the ac-
companymg drawmgs, in which:

"FIG. 1 is a perspective view of a lift truck provided with the
load-lifting apparatus according to the invention;

FIG. 2 is a side elevational view of the load-lifting apparatus
of FIG. 1 with the load carriage raised to its uppermost posi-
tion;
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FIG. 3. is an exploded side clevational view of the upper
portion of the load-lifting apparatus of FIG. 2 with the load
carriage slightly lowered:

FIG. 4 is a top plan view of the load-lifting apparatus of FIG.
3

FIG. 5 is a partial sectional view of the load carriage, rollers
and extensible uprights of the load-lifting apparatus of FIG. 3;

FIGS. 6, 7 and 8 are cross sectional views taken across
horizontal planes of the upper, middle and lower rollers
respectively and the associated extensible uprights as disposed
in FIG. 1,

FIGS. 9, 10 and 11 are cross sectional views taking along
horizontal planes of the upper, middle and lower rollers
respectively and the associated extensible uprights, as
disposed in FIG. 2; and

FIGS. 12, 13 and 14 are cross-sectional views taken along
horizontal planes of the upper, middle and lower rollers
respectively disposed between corresponding stationary and
extensible uprights.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to FIG. 1, the load-lifting apparatus accord-
ing to the invention includes a pair of stationary uprights 1
laterally spaced and facing each other at the front portion of a
lift truck. The stationary uprights 1 are of channel-shaped
cross section, and, as shown in FIG. 4, are firmly braced
together with the open channels in facing relation by lateral
beams 2, 3 and 4 disposed at the lower end portion, the middle
portion and the upper end portion thereof respectively. As
well known in the art, the stationary uprights 1 can be tilted
back and forth by means of tilting cylinders 6 secured at one
end to the side frame of the lift tuck and at the other end to
lateral beam 3. Connecting portions 5 which extend from the
back of lateral beam 2 serve as the fulcrum for the tilting of
said stationary uprights.

A pair of laterally spaced extensible uprights 7 are provided
between stationary uprights 1. Said extensible uprights may be
channel-shaped or I-shaped and are disposed with the chan-
nels thereof in facing relation. Said extensible uprights are dis-
placeable longitudinally along stationary uprights 1 and are
supported in relation thereto by means of two pair of rollers 8
and 10. As shown in FIGS. 2 and 4, the upper end portions of
the back surface of extensible uprights 7 are braced together
by a relatively strong lateral beam 11, while the middle and
lower end portions thereof are braced together by relatively
thin and weak lateral beams 12 and 13. The strength of the
latter two lateral beams is limited by the fact that they must
pass lateral beams 3 and 4 as the extensible uprights are raised
and lowered, while not interferring with other parts of the
load-lifting apparatus. The latter limitations do not apply to
the top most lateral beam 11.

The lifting device of the present invention has a load car-
riage 14 disposed on the front side of uprights 1 and 7. Said
load carriage includes the conventional structures such as
finger bars 15, forks 16 mounted on said finger bars and a pair
of brackets 17 extending backwards from said finger bars 15
between extensible uprights 7. As shown in FIGS. 5 —8,
brackets 17 have pairs of stub shafts 18, 19 and 20 extending
respectively from the uppermost portion, the portion slightly
below said uppermost portion, and the lowermost portion
thereof. Said sub shafts extend horizontally from brackets 17
in substantially the same plane, said plane being substantially
perpendicular to the plane of the longitudinal axis of the
truck. Mounted on stub shafts 18, 19 and 20 respectively are
upper rollers 21, middie rollers 22 and lower rollers 23, which
are disposed within the channels of extensible uprights 7
whereby the load carriage 14 can move in the longitudinal
direction relative to said uprights. The spacing between said
rollers can be optionally selected in accordance with the
design objects of the specific embodiment.

As shown in FIGS. 6 —8, the channel of each of the extensi-
ble uprights 7 along which the rollers ride, is formed by for-
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4

ward flange 7a and rearward flange 7b which extend from the
web thereof. Curved rolling surface 7¢ is formed at the inside
corner defined by the intersection of the rearward flange 7a
and the web. Said curved surface has the same radius of curva-
ture as the front end periphery of the respective rollers. Sup-
porting surface 7d is formed on the web in continuation of the
curved surface 7¢ and defines a right angle or a slightly
oblique angle with rearward flange b. The remaining internal
surface of the web is recessed to define an escape surface 7e of
the web and space 24 between said web and the forward end
of the respective ollers.

The lateral movement of the upper rollers 21, mounted on
stub shaft 18, is restricted and the forward end thereof is
prevented from contacting the supporting surface 7d of said
extensible uprights by means of retaining ring 25. On the other
hand, the lower rollers 23, mounted on stub shafts 20, are ad-
justed and displaced laterally by an appropriate number of
shims 26 inserted on said shaft so that the forward ends of the
outer periphery thereof contact the curved surface 7¢ of ex-
tensible uprights 7. The middle rollers 22, mounted on stub
shaft 19 are of a smaller diameter than upper rollers 21 so that
the outer peripheral surface thereof is prevented from con-
tacting forward flange 7a,even when said upper rollers are in
contact with said forward flange. The lateral position along
stub shafts 18 of said upper rollers is adjusted by the same
means as lower rollers 23 so that the forward end of the side
face thereof contacts supporting surface 7d of said extensible
uprights. Thus, when the load carriage is disposed as shown in
FIGS. 1 and 6 —8, and the fork 16 is loaded, the outer
peripheral surface of the upper rollers 21 is press-contacted
against forward flange 7a while the outer peripheral surface of
lower rollers 23 press-contacted against rearward flange 7b to
resist mainly against the forward bending load. When so
disposed, middle rollers 22 are completely free from the for-
ward driving force but, when an eccentric load is applied to
load carriage 14, the middle roller 22 associated with one of
said extensible uprights and the lower roller 23 associated to
the other of said extensible uprights cooperate to resist the
{ateral thrust force resulting from said eccentric load.

A further feature of the load lifting apparatus according to
the invention, shown in FIGS. 3 and 9 —11 rests in rolling
curved surface 7c and supporting surface 7d which do not ex-
tend over the entire length of extensible uprights 7, but rather,
extend downwardly only from a point a predetermined length
from the upper end of said extensible uprights. Thus, the por-
tion of the web of said extensible uprights above the cutoff
point of said curved and supporting surfaces is recessed in the
same manner as the central portion of the web. A second
curved rolling surface 7¢’ is formed in the inside corner angle
defined by the forward flange 72 and web of extensible
uprights 7 while a second supporting surface 7d’ is formed on
a portion of said web in continuation of said second curved
surface. As shown in FIG. 3, said second curved and support-
ing surfaces extend upwardly substantially from the upper cu-
toff point of the first mentioned curved and supporting sur-
faces 7c and 7d. The second supporting surface 7d' defines a
right angle or a slightly obtuse angle with forward flange 7a.
Thus, except for the portions on which supporting surfaces 7d
and 7d' are formed, the web of said extensible uprights is
recessed. If extensible uprights 7 are formed by a drawing
process, second curved and supporting surfaces 7¢’ and 7d’
are preferably separately formed and secured on the escape
surface 7e of the web of said uprights. As shown in FIGS. 9
—11, first-mentioned supporting surface 7d extends a greater
distance from the recessed escape surface 7e of the web than
does second supporting surface 7d’ for reasons that will be ex-
plained below.

As seen in FIG. 2, when load carriage 14 is elevated to its
uppermost position, upper rollers 21 project above the upper
end of extensible uprights 7. The above described arrange-
ment permits middle rollérs 22 to assume the function of re-
sisting the forward thrust of the load normally performed by
upper rollers 21 when the latter rollers extend above and are
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out of engagement with the extensible uprights. Specifically,
when upper roller 21 is raised to a level where it no longer
contacts forward flange 7a of said extensible uprights, the
outer peripheral surface of middle rollers 22 is press-con-
tacted against and rotates on said forward flange in place of
said upper rollers. Middle rollers 22 are of a diameter slightly
smaller than that of upper rollers 21 and normally do not en-
gage forward flange 7d: As seen in- FIG. 10, in this area of
operation, middie rollers 22 also engage second curved and
supporting surfaces 7¢" and 7d’.

- The actual operating conditions of each roller of the load-
lifting apparatus according to the invention, as load carriage
14 is elevated, is as follows. When the load carriage is disposed
as shown in FIG. 1 and is being raised, both upper rollers 21
are in engagement with forward flange 74 and rotate in the
clockwise direction (FIG. 3), while both lower rollers 23 en-
gage rearward flange 7b, curved rolling surface 7 ¢ and sup-
porting surface ‘7d and rotate in -the counterclockwise
direction (FIG. 3). The middle roller 22 on the side of load
carriage 14 on which the eccentric load is placed contacts sup-
porting surface 74 and rotates in the counterclockwise
direction. The other middle roller 22, which is on the side of
load carriage 14 on which the eccentric load is not placed,
does not contact any surface of the adjacent extensible upright
7 and is stationary. Thus, in this region of operation, only one
of said middle rollers rotates to resist the application of eccen-
tric load in conjunction with the lower roller 23 disposed on
the other side of the carriage.

When load carriage 14 is elevated and approaches the up-
permost position, the curved rolling surface 7¢ and supporting

- surface 7d of extensible uprights 7 come to an end, and the

middle roller 22, which resisted the lateral driving force due to
an eccentric load by engaging supporting surface 7d then con-
tacts supporting surface 7d’ adjacent the forward flange and
the rotating direction thereof is reversed into the clockwise
direction (FIG. 3). In operation, the middle roller gradually
reduces its contact with supporting surface 7d as it rotates up-
wardly. Of course, if the outer peripheral side face of said mid-
dle roller were to simultaneously contact both supporting sur-

‘face 7d and supporting surface 7d' the roller would be

prevented from smoothly rotating and a substantial frictional
resistance would be interposed into the system. This problem
is minimized and the transition between supporting surfaces is
rendered relatively smooth by forming supporting surface 7d’
5o that it extends from escape surface 7e of the web a lessor
distance than supporting surface 7d, as described above.

Thus, as the load carriage is raised, one of said middle rol-
lers is press-contacted against supporting surface 7d’ adjacent
the forward flange and the direction of rotation thereof is
reversed. When upper rollers 21 are projected above the
upper end of extensible uprights 7, the outer peripheral sur-
face of both middle rollers 22 engage forward flange 7a and
curved rolling surface 7¢’, thereby enabling said middle roliers
to resist both the lateral and forward directed load in coopera-
tion with the lower rollers 23. As the middle rollers 22 are
press-contacted to the curved surface 7¢’ disposed in the in-
side corner angle defined by the forward flange and web, the
interval between the rollers is shortened. It is noted that the
moment of the lateral force, which tends to expand extensible
uprights 7 is slightly increased in this region, since it is applied
adjacent the forward flange of the extensible uprights, this in-
crease is present only when the load cartiage is elevated to the
region of its uppermost position. In this region, the increased
moment can be supported by the upper lateral beam 11 of the
extensible uprights 7 which can be preferably strengthened
since the size thereof is not restricted by connecting beams 3
and 4 of stationary uprights 1.

Referring now to FIGS. 12 —14, portions of a further em-
bodiment of the load-iifting apparatus according to the inven-
tion is shown, wherein the roller arrangement according to the
invention is applied to support the extensible uprights 7 on sta-
tionary uprights 1. Thus, three pairs of rollers, namely upper
rollers 8, middle rollers 9 and lower rollers 10 are mounted on
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the outer surface of the web of extensible uprights 7 and are
adapted to ride in the adjacent channel of the respective sta-
tionary uprights 1. Said stationary upright channels cor-
respond in structure to the extensible upright channels
described above and rollers 8, 9 and 10 cooperate with said
stationary upright channel and function in the same manner as
rollers 21, 22 and 23 described above. Rollers 8, 9 and 10 may
also be provided between the first and second extensible
uprights in an assembly of three pairs of uprights. In any event,
all of said rollers are disposed in substantially parallel planes at
the lower portion of the extensible uprights which support said
rollers.

As shown in FIGS. 1 and 4, load carriage 14 and extensible
uprights 7 are operated through a pair of chains 27 and a con-
ventional hydraulic mechanism 28, Said hydraulic mechanism
is vertically secured on lateral beam 4 of the stationary
uprights  for the longitudinal displacement of extensible
uprights 7 and load carriage 14. The head member 29 of said
hydraulic mechanism is secured to the upper end of the lon-
gitudinally extensible piston rod and supports a pair of
sprockets and chains 27, one end thereof being fixed on the
hydraulic mechanism and the other end thereof being fixed on
the load carriage 14 through said sprockets.

From the foregoing description, it is apparent that the roller -
arrangement of the load-lifting apparatus according to the in-
vention is extremely simple in construction and easily ad-
justed. Said apparatus does not require the side rollers utilized
in conventional arrangements. Further, through most of its
range of operation, the lateral thrust force working through
the middle and lower rollers is concentrated on the inside
corner defined by the rearward flange and web of the extensi-
ble uprights or the supporting surface adjacent thereto so that
the moment of the force tending to expand the extensible
uprights sideway is substantially reduced.

Still a further advantage of the arrangement according to
the invention rests in the use of the middle rollers to assume
the function of resisting the forward thrust of the load when
the upper rollers project beyond the upper end of the rollers.
In this manner, the lifting height of a lift truck can be in-
creased without changing the total height of the truck. Thus
where rollers in accordance with the invention are disposed
between the load carriage and the uprights and/or between the
stationary and extensible uprights, the lifting height of the lift
truck is increased by the distance between the upper and mid-
dle rollers.

It will thus be seen that the objects set forth above, among
those made apparent from the preceding description, are effi-
ciently attained and, since certain changes may be made in the
above constructions without departing from the spirit and
scope of the invention, it is intended that all matter contained
in the above description or shown in the accompanying
drawings shall be interpreted as illustrative and not in a limit-
ing sense.

It is also to be understood that the following claims are in-
tended to cover all of the generic and specific features of the
invention herein described, and all statements of the scope of
the invention which, as a matter of language, might be said to
fall therebetween.

We claim:

1. A load-lifting apparatus comprising a base; a pair of
laterally spaced-apart uprights being braced together by a
lateral beam at their back surfaces and mounted on said base;
a movable member adapted for longitudinal movement with
respect to said uprights for lifting the load; and pairs of upper
rollers, middle rollers and lower rollers positioned between
said uprights and movable member and supported by said
movable member for guiding the movement of said movable
member, each of said uprights having a web, forward and rear-

. ward flanges extending inwardly from said web, a curved sur-

15

face formed in the inside corner defined by said rearward
flange and said web, and a supporting surface formed in con-
tinuation of said curved surface on a portion of the inner sur-
face of said web, one of each of said upper, middle and lower
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pairs of rollers being disposed between the forward and rear-
ward flange of each of said uprights, all of said rollers being
rotatable in substantially paralilel planes, said pair of upper rol-
lers being in contact with said forward flanges, each of said
middle rollers having a side face adapted to engage the ad-
jacent supporting surface in response to an eccentric load,
said lower rollers engaging said rearward flanges, curved sur-
faces und supporting surfaces, whereby said upper and lower
rollers cooperate to resist the forward thrust of said load, and
one of said lower rollers engaging one of said uprights
cooperates with one of said middle rollers engaging the other
of said uprights to resist the side thrust and substantially
climinating twisting moment applied to the uprights resulting
from an eccentric load.

2. A load-lifting apparatus as recited in claim 1 wherein the
portion of said webs between said supporting surface and said
forward flange is recessed away from said rollers to decrease
contact resistance between said rollers and said uprights.

3. A load-lifting apparatus as recited in claim 2 wherein said
uprights are stationary with respect to said base, said movable
member being a load carriage mounted for longitudinal move-
ment with respect to said stationary uprights for lifting load,
said rollers being positioned between said uprights and said
load cartriage.

4. A load-lifting apparatus as recited in claim 2 wherein said
uprights are stationary with respect to said base, said movable
member including a pair of laterally spaced extensible
uprights longitudinally movable with respect to said stationary
uprights for lifting load, said rollers being positioned between
said stationary uprights and said extensible uprights.

5. A load-lifting apparatus as recited in claim 2 wherein said
uprights are longitudinally extensible with respect to said base,
said movable member including a load carriage mounted on
said extensible uprights and longitudinally movable with
respect thereto for lifting load, said rollers being positioned
between said extensible uprights and said load carriage.

6. A load-lifting apparatus as recited in claim 2 wherein szid
uprights are stationary with respect to said base, said movable
member including a pair of lateraily spaced extensible
uprights longitudinaliy movable with respect to said stationary
uprights, a load carriage mouated on said extensible uprights
for longitudinal movement with respect thereto for lifting
load, and a second set of rollers including pairs of upper, rud-
die and lower rollers positioned beiween said extensible
uprights and said load carriage, said first-mentioned rollers
being positioned between said stationary uprights and said ex-
tensible uprights, each of said extensible uprights having a
web, forward and rearward flanges extending inwardly from
said web, a curved surface formed in the inside corner defined
by said rearward flange and web, and a supporting surface
formed in continuation of said curved surface on a portion of
the inner surface of said web, ail of said second set of rollers
being rotatable in substantially parallel planes, said second
pair of upper rollers engaging said extensible upright forward
fianges, each of said second pair of middle rotlers having a side
face engageable with the adjacent extensible upright support-
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ing surfaces, said second pair of lower rollers engaging said ex-
tensible upright rearward flanges and curved and supporting
surface, the portion of said extensibie upright webs extending
between said supporting surface and said forward flange being
recessed away from said rollers.

7. A load-lifting apparatus as recited in claim 2, wherein
said upright curved and supporting surfaces extend
downwardly only from a point a predetermined distance from
the top of said uprights, said middle rollers engaging said for-
ward flanges when said upper rollers project above the upper
end of said uprights, whereby said middle and lower rollers
cooperate to rasist the forward thrust of said load when said
upper rollers project above the upper end of said uprights.

%. A load-lifiing apparatus as recited in claim 7, wherein
each of said uprights is formed with a second supporting sur-
face adjacent said forward tlange, the portion of said webs ex-
tending hetween said second supporting surface and said rear-
ward flange being recessed away from said rollers, said second
supporting surfaces extending upwardly substantially from
said point located at 4 predetermined length from the top of
said uprights, each of said middle rollers having a side face
adapted to engage the adjacent second supporting surface in
response to an eccentric foad when said upper rollers project
above the upper end of suid uprights, whereby one of said
lower rollers engaging one of said uprights cooperates with
one of said middle rollers engaging the other of said uprights
1o resist the side thrust resulting from an eccentric load when
said upper rollers project above the upper end of said uprights.

9. A load-lifting apparatus as reciied in claim 8, each of said
uprights having a second curved surface formed in the inside
corner defined by said foerward flange and web, said second
supporting surface being formed in continuation of said
second curved surface.

10. A load-lifting apparatus as recited in claim 8, wherein
said first-mentioned supporting surface extends from said web
towards said rollers a greater distance than said second sup-
porting surface whereby contact with both of said supporting
surfaces by said middle roliers is minimized.

11. A load-lifting apparatus as recited in claim 1, wherein
said curved and supporting surfaces extend downwardly along
said uprights only from a point a predetermined length from
the top of said uprights, each of said uprights having a second
supporting surface formed on a portion of the inner surface of
said web adjacent said forward flange, said first-mentioned
supporting surface projecting from said web toward said rol-
lers a distance greater than said second supporting surface, the
portions of said web aside from the portions having said first-
mentioned and second supporting surfaces thereon being
recessed away from said rollers, each of said middle rollers
being engageable against said forward flange and second sup-
porting surface of its respective upright when said upper rol-
lers project from the upper end of said uprights, whereby said
middie rollers cooperate with said lower rollers to resist the
forward and lateral thrust of said load when said upper rollers
project from the upper end of said uprights.




