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The present invention relates generally to
lift trucks of the type comprising a wheel
supported main frame and a lifting frame or
platform movably connected to the wheeled
or main frame. When the lifting frame or
platform is in its lowered position the truck
is adapted to be backed under a platform or
other support on which the load to be trans-
ported has been placed, and then by operat-
Ing suitable liffing mechanism the lifting
platform can be raised to elevate the load
frem the floor whereby it can be easily trans-
ported from one place to another,

More specifically, the present invention is
concerned with such lift trucks where the
aising of the liffing frame is accomplished
1 a plurality of sfeps, such trucks being
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generally designated as multi-lift trucks.
Trucks of this type have the advantage of
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to raise and transport somewhat
vier loads than trucks in which the lifting
ne is elevated in one operation.

Generally, however, trucks of the multi-
Lift type somewhat more complicated,
particularly as regards the lifting mecha-
nism and the means for holding the lifting
frame in raised position, than trucks of the
single lift type.

The principal object, therefore, of the
present invention is fo provide lifting means
for trucks of the multi-lift type which is sim-
ple and sturdy and which is fres from com-
plications and which is inexpensive to many-
tacture.

Briefly, the present
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inventien contemplates
a vertically swinging handle pivoted to the
main frame and operating a lifting link or
hook which stccessively engages different
portions of rack means formed as a perma-
nent part of the lifting frame and so ar-
ranged that the successively engaged por-
tions ave brought substantis Iy to the same
position to be engaged by the lifting hook
at the beginning of each lifting step. The
present invention also contemplates a simple
and inexpensive rack bar or ratchet mecha-
nism  cooperating directly with the two
frames to hold the lifting frame in its raised
position betieen the successive lifting steps.

The present invention also contemplates

Serial No. 556,501,

certain improvements in the means for re-
leasing the lifting and holding mechanismg
to permit the lifting frame to descend, such
Improvements which wil] be described later
in detail, being directed toward securing a
simple and sturdy lift truck.

Other objects and advantages of the pres-
ent invention will be apparent to thoge
skilled in the art after a consideration of the
following  detailed description of the pre-
ferred structural embodiment, taken in con.-
junction with the accompanying -drawings
in which:

Figure 11s a vertical elevation of one form
of my improved lift truck, certain parts be-
ing broken away in order to show the lifting
and holding mechanism ;

Figure 2 is a top plan view of the lift
truck shown in | igure 1; »

Higure 3 is a vertical elevation of a modi-
fied form of 1ift truck embodying the prin-
ciples of the present invention, certain parts
of the truck being broken away in order to
show more clearly certain details of the Lift-
ing mechanism _

Figure 4 is g top plan view of the truck
shown in Figure 3;

- Figure 5 Is an enlarged perspective view
of one of the holding rack bars utilized in
the truck shown in F igure 3 to hold the 1ift-
ing frame in .any one of its elevated ‘posi-
tions;

Figures 6 and 7 are Ifragmentary elevation
and plan views respectively of ‘a slightly
modified form of releasing means for moy.

ing the lifting mechanism out of engagement

with the lifting frame in order to allow the
latter to lower; and

Figures 8 and 9 are also fragmentary ele-
vation and plan views illustrating . a~ still
further modified form of releasing mecha-
nism for the lifting means.

Referring now mere particularly to Figure
1, the reference numeral 1 indicates in its en-
tirety the main or whesled supporting frame,
The main frame 1 includes side bars 2 con-
nected together at their rear ends by an angle
bar 8 and at their forward ends by a cross
head 6. The rearmost end. portions of the
side bar 2 are downturned, as best shown in
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Figure 1, and are apertured to receive an axle
shaft 7 upon which the rear supporting
wheels 8 are journaled. The forward ends
of the side bars 2 are connected to the cross
head 6 by bolts 10 and 11.

The lifting frame is indicated in its en-
tirety by the reference numeral 15 and, like
the main frame 1, consists of a pair of side
bars 16 connected together at their rear ends
by an angle bar 18 and at their front ends
by a T bar 19. The lifting frame 15 is piv-
otally connected with the main frame 1 so
as to swing upwardly and forwardly with re-
spect thereto. Connecting means between the
main and lifting frames comprises swinging
links preferably arranged in pairs. The for-
ward pair of swinging links is designated by
the reterence numeral 21 and, as seen in Fig-
ures 1 and 2, each link 21 is pivotally mount-
odl on the bolt 10 secured to the cross head
6 and is connected by a bolt 22 to the forward
end of the side bars 16. The rear links are
designated by the reference character 25, each
of these links being journaled on the axle
chaft 7 and connected together by transverse
journa! means 26 ceated in the apex of the
angle bar 18, as clearly disclosed and claimed
in Patent No. 1,773,935, issued August 26,
1930, to Arthur M. Barrett.

The cross head 6 is provided with a portion
30 carrying a vertical bore in which a king
bolt (not shown) is jounaled. The king bolt
carries a pair of supporting and steering

“wheels 31 at its lower end and at its upper end

a king bolt cap 33 including a pair of aper-
tured forwardly extending lugs 35 carrying
a pivot bolt or pin 36.

The lifting mechanism for raising the lift-
ing frame 15 includes a lifting and steering
handle 38 including spaced bars 39 at its lower
end pivoted on the pivot pin 36 for swinging
movement in 2 vertical plane. The handle 38
is also operative to turn the king bolt and urge
the wheels 31 to steer the truck. A curved
lifting lever 40 is also pivoted on the pivot
pin 86 and is formed with a loop portion 41
and a hook portion 42, the latter being adapt-
ed to be latched to the lifting handle 38 by
means of a dog or detent 44. By virtue of
the curvature of the loop portion 41 when
he handle 88 is swung vertically it serves to
raise and lower the loop portion substantial-
ly vertically in the axis of the king bolt as
more fully disclosed in the copending applica-

tion of Arthur M. Barrett, Serial No. 454,264,
filed May 21,1930. The details of this lifting

head per se form no pars of the present inven-
tion, it being sufficient to note here that when
the lifting handle 88 is swung rearwardly to
permit the detent 44 to engage the hook por-
tion 42 of the lifting lever 40, the latter isthen
latehed to the lifting handle and forms a part
thereof.

As a means for transmitting the vertical
oscillations of the lifting handle 38 to the 1ift-
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ing frame to raise the same, the present in-
vention provides a two-part lifting link 50,
the upper end of which includes an eye 51
arranged to embrace the lifting lever 40 and
pivotally connected with the lower portion of
the lifting link by a vertical pivot bolt 53.
The function of the vertical bolt 53 1s to pro-
vide for different lateral positions in which
the 1ifting handle 38 may be when it is de-
gired to raise the lifting frame. The lower
end of the link 50 is formed somewhat of a
hook, as indicated by the reference numeral
55. The purpose of the hook portion 55 is to
engage the lifting frame and elevate the same
when the lifting handle 38 and the lifting
link 50 are oscillated.

The lifting frame 15 carries 2 pair of cast-
ings 57 and 58 riveted or bolted to the trans-
verse T bar 19, the latter being welded or
otherwise secured to the side bars 16 of the
lifting frame 15. A pair of plates 60 and 61
are provided by the castings 57 and 58.

The plates 60 and 61 ave spaced apart an
amount slightly in excess of the lifting link
50, as best shown in Figure 2, and of lower
depending portions 60a and 61le which carry
a plurality of pins 65 spaced apart in equal
amoumnts and arranged In a generally down-
wardly and rearwardly extending curve.

These pins carried by the plates 60 and 61
serve as a rack or ratchet with which the hook
55 successively engages to raise the lifting
frame, as will be described later.

The lifting platform 15 is held in any one
of its raised positions by means of a pair of
rack bars 67 and 68 having rear journal
bosses 69 and 70 pivotally supported by a
transverse fixed shaft 71 secured to the main
frame 1. These rack bars 67 and 68 extend
forwardly and upwardly from their journal
support on the fixed shatt 71 in a direction to
bring them alongside the lifting link 50, both
of which are positioned approximately in
tangential relationship to the arc of move-
ment of the lifting frame 15 about the for-
ward pivotal support 10. The rack bars 67
and 68 are positioned outside the plates 60
and 61, as shown in Figure 2. A Tug or plate
portion is provided on each of the castings 57

and 58 and are arranged to lie in a position ¥

utside of the rack bars 67 and 68 and the
plates 60 and 61, these lugs or plate portions
being indicated by the reference numerals 73
and 74. Tach of the rack or holding bars
have a pair of notches In
these notches being staggered with respect to
each other, as shown in Figure 1. The
notches in the rack bar 67 are indicated by
the veference characters ¢ and b and the
notches in the other rack bar 68 are desig-
nated by the reference characters ¢ and d.
A pin 80 is carried by the plate portions 73
and 60 formed on the casting member 57, and
a similar pin is carried by the plate portions
61 and T4 formed on the other casting 58,

its lower surface, :
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these pins 80 and 81 being preferably ar-
ranged in alignment, as indicated in Figure
2. The plate portions and the pins are so ar-

anged that the rack bars lie above the pins,
and for this purpose the T bar 19 may be
formed with a notch 83 as indicated in Fig-
ure 1. The rack bar 67 overlies the pin 80
and the rack bar 68 overlies the pin 81,

The operation of the lifting truck just de-
seribed is substantially as follows.” When
the lifting handle 88 is rocked rearwardly a
sutficient amount to cause the detent 44 £o en-
gage the hooked end 42 of the lifting lever 40,
a downward swinging movement of the lift-
ing handle 88 wiil exert a direct forward and
upward pull on the Lifting link 50, the eye
member 51 thereof moving substantially ver-
tically in 2 line with the steering axis as de-
fined by the king post. The resulting up-
ward movement or oscillation of the Lifting
link 50, the Iower hocked end 55 of which en-
gages the first pin 63 carried by the plates 60
and 61 on the lifting irame, raises the Lifting
irame through the frgt step at which time
the pin 81 on the right hand side of the truck
engages the notch o formed on the lower sur.
face of the right hand rack bar 68, This rack
bar therefore holds the lifting frame in itg
The upward move-
nt of the lifting frame 15 causes tha second
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pin 63 to occupy a position substantially the
same as the position formerly occupied by the
Fad

rst pin 63 when the lifting frame was in its
owermost position. Therefore the lifting
andle 38 can be raised to cause the lifting
ink 50 to lower, whereby the hook 55 will be
engaged over the second pin 63. If the Lifs-
ing handle 88 is now given a second down-
ward moevement the lifting link 50 will be
pulled upwardly to raise the lifting platform
15 through the second step. At this time the
pin 81 will leave the notch ¢ on the right hand
rack bar 68 and will 0CCUpy a position sub-
stantially midway between the notch d and
t However, the pin 80 on the lef:

et foad oy
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the notch e.
hand side of the truck and with which the left
hand rack bar 67 cooperates will be in a posi-
tion to be engaged by the notch b on the rack
bar 67. At the end, therefore, of the second
lifting step the left hand rack bar 67 and its
cooperating pin 80 thus holds the Lifting
frame 15 in’ raised position. This second
raising step brings the third pin 63 substan-
occupied by
the second pin which, as pointed out above, is
substantially the same as the position occu-
pied by the first pin before the lifting plat-
form was raised. The handle 38 is again
to lower and
third pin 63, whereupon the
lifting handle 38 can be swung downwardly
& third time to raise the lifting platform
through its third lifting step. The pin 80
leaves the notch  on the rack bar 67 and takes
a position substantially midway between the

3

notch & and the notch @, but at this time the
pin 81 on the other side of the truck will be
moved from its half-way position between
the notch ¢ and the noteh ¢ into a position
where the pin 81 will be engaged by the notch
¢ on the right hand rack bar @8, This holds
the lifting frame in its elevated position for
the third lifting step. The fourth pin 63 is
then brought to a position where it can be en-
gaged by the hooked end 55 of the lifting
link 50 when the lifting handle 88 ig swung
upwardly, The lifting handle 88 may ther
be swung downwardly again to raise the lift-
ing platform to its fourth lifting step, which
Imovement causes the pin 81 to leave the notch
¢ on the rack bar 68 but ab the same time
causes the pin 80 on the left hand side of the
ruck to be engaged by the notch ¢ in the left
hand rack bar 67, Thus the lifting frame 15
is held in itg uppermost raised position.

In this manner, the pins 80 and 81 act as
pawss or fixed abutments on the lifting
frame, which pawls or fized abutments coop-
srate with the two raclc or ratchet Lars 67 and
68 carried by the main frame to hold the Iift-
ing frame in any onc of its raised positions.
One advantage flowingfromthe use ofthe two
rack bars and the staggered notch arrange-
ment is that a number of steps can be pro-
vided for without necessitating rack or
ratchet means having too fine oo too small
teeth or notches, it b 2 understood that Lifs
trucks of the present type are often subjected
to quite heavy loads so that the means for
holding the lifting plaform in raised position
must be strong and sturdy and positive in its
operation.

After the lifting frame has been raised to
its upper position, the detent 44 can be SWung
upwardly to release the same from the lifting
lever 40, whereupon the handle 29 can be
swung freely and used as a tongue to pull and
steer the truck from cne place to another.

Mention has been made of the fact that
during the 1if: ing cperation each pin 63 oceu-
Ples a position substantially the same as that
cccupied by the next preceding pin, this op-
eration being desirable in order that the
hooked end 55 can readily engage the next
pin to raise the lifting platform to the next
lifting step. This mesns that the pins 63
must be arranged substantially on a curve
having the same radius as the radiug of the
arc through which the lifting frame swings
in its upward and forward raising move-
ment, this radius being determined by the
length of the links 21 and 25, but in order
to bring the pins successively to the sama
point relative to the main frame the center
of curvature of the arc of the Pins 68 is above
the pins whereas the center of arc movement
of the lifting frame 15 is below the points of
connection between the links and the Lifting
frame.

Since beth the lifting link 50 and the pair
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 rack bars 67 ana

4

of rack bars 67 and 68 always tend to move
into engagement with the associated pins un-
der the action of gravity, it is necessary to
raise these parts out of engagement with the
associated pins 63, 80 and 81 1n order to per-
mit the lifting frame 15 to lover. Actually,
as a practical proposition, the lifting link 50
should be raised slightly in advance of the
rack bars 67 and 68 so that the hooked end
ihereof wili not be caught on any of the pins
63 as the lifting frame 15 lowers after the
rack bars 67 and 68 have been fully disen-

gaged. As shown in Figures 1 and 2 the
Teans I have provided to this end comprises

o shatt 90 journaled on the main frame by
means of suitable ears or lugs 91 formed on
the head 6. Near one end of this shaft 50 a
foot pedal §8 is provided and is arranged to
extend forwardly to a point where it can be
conveniently operated. The foot pedal 93 is
fixed to the shaft 90 as by & seb serew or
equivalent means. The shaft 90 carries
three cams, two for the two rack bars 67 and
68 and o third cam for the lifting link 50
which occupies an intermediate position be-
cween the two rack bars. As shown, cams
05 and 96 are secured as by set screws Or the
like to the shaft 90 and are positioned direct-
ly undernesth the orwardmost ends of the

168, respectively. An inter-
mediate cam member 97 is aiso secured to the
shaft 90, as by & set scre™w or the like, and this
cam is positioned divectly underneath the
lifting link 50, see Figure 2. As best shown

8
1

a
3]
a

o}

a
e
A

" in Figure 1, the cam 97 which raises the 1ift-

ing link 50 out of engagement with the pins
63 1s positioned on the shatt 90 slightly in ad-
vance of the other cams 95 and 96, the result
of this arrangement being that when the
oot pedal 98 is pressed downwardly the first
thing that occurs is that the lifting link 50
is raised, then continued downward move-
ment of the foot pedal 93 swings the cams 95
and 96 wpwardly against the uppermost ends
of the rack bars 67 and 88 and vocks them out
of engagement with the pins or paiwl means
80 and 81 on the lifting frame. While only
one of the rack bars 67 and 68 1 operative at
any one time to hold the lifting frame in
raised position, it is necessary to hold both of
hem away from the pins 80 and 81 in oxder
to permit the lifting frame to lower the en-
tive distance. Preferably, a spring 100 is
biaged between the ton of the cross head 6 and
the foot pedal 93 to hold the same normally
in upper position, therehy holding the cams
95, 96 and 97 < of operative engagement
with the lifting link 50 and the rack bars 67
and 68. The cross head 6 is algo provided
with a detent 101 pivoted thereto by a pin 102
passing through the detent and carried by
suitable lugs 104 carried by the cross head.
A spring 106 serves to trgoe the detent 101
utwardly, the detent being provided with
limit means in the form of an adjustable set
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screw 108 which restrains the detent 101 from
moving too far away from the cross head 6.
A laterally projecting abutment 110 1is
formed on the detent 101 and is positioned to
be engaged behind a hook portion 111 formed
on the foot pedal 93, as best shown in Figure
1. Thus, when the foot pedal 93 is fully de-
pressed to raise the lifting link and the rack
bars 67 and 68 out of engagement with the
lifting frame, the detent 101 will be cammed
inwardly until the projection 110 rides be-
hind the hook portien 111, whereupon the
spring 106 urges the projecting abutment 110
to the bottom of the notch provided by the
hook portion 111. In this way the hook
pedal 93 is held in position to release the lift-
ing link and the rack bars. When the lifting
frame has fully lowered and it is desired to
allow the lifting link 50 and the rack bars
87 and 68 to move into operative engagement
with the associated pins the operator steps
on the detent 101 and presses the same in-
wardly to release the projecting abutment
110 from the ook 111 on the foot pedal 93,
whereupon the spring swings the foot pedal
93 upwardly and lowers the cams 95, 96 and
I

Preferably, the truck is provided with
some form of checl 115, such as a hydraulic
cylinder and piston arrangement, for the
purpose of confrolling the descent of the lift-
ing frame and preventing injury to the truck
and to the load carried thereby as would re-
sult if the lifting frame 15 were allowed to
descend too rapidly. The check 115 may he
of any suitable construction. Preferably,
the check 115 is arranged for operation be-
tween the cross members 3 and 19, the former
being carried by the main frame and the lat-
ter being carried by the lifting fraime.

Figures 8 to b illustrate a truck embodying
the same Yifting mechanism shown in Figures
1 and © but which is provided with a soule-
what different arrangement for holding the
lifting frame 15 in raised position at the end
of each lifting step. Certain generic fea-
tures are present, however, in both forms, as
will be apparent from the following detailed
description. A pair of rack or ratchet bars
190 and 121 are pivoted to the lifting frame
by means of studs 123. The rack bars 120
and 121 are suitably connected to gwing to-
gether by means of a connecting bar 124 suit-
ably secured to each of the bars. A pin 126
is carried by each of the side bars 2 of the
main frame 1 and these two pins serve as a
pawl or abutment means with which suitably
tormed notches on the rack bars 120 and 121
cooperate to hold the Yifting frame in raised
position. In this connection, the pins 126
cerve the same purpose as the pins 80 and 81
<hown in Figures 1 and 2. The left hand
rack bar 120 is shown in detail in Figure 5.
At its forward end the bar 120 is provided
with a boss 130 which is suitably apertured,
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as at 131, to receive the pivot stud 193
which the bar is pivoted to the main frame.
The rear portion of the bar 120 is suitably
formed to provide g plurality of notches,
three in the present instant, being indicated
by the reference characters ¢, and ¢g. These
notches ave preferably formed in the mate-
rial of the bar itself, the bav being cut away
or suitably cast to provide an intermediate
portion 183 in which the notches ¢, fand ¢
are formed. The bar 120 is also provided
with a longitudinal bassage or groove 134
which extends along the notches ¢ [ and ¢
and serves as a by-pass along them. The top
wall of the passage or groove 134 is given a
downwarc curvature, as indicated at 136, and
the forward end of the groove 134 is clpgad
by means of a pivoted dog 137 equipped with
a spring 188 which urges the lower end of
the dog 137 against the intermediate portion
133 of the bar 120, Preferably, the pivoted
detent or dog is mounted in 1 suitably formed
transverse recess in the bar, the spring 138
being biased between one wall of the recess
and the dog or detent 187, The latter is
pivoted to the bar 120 by means of a pivot
stud 140.  The bar 120 is also provided with
a depending Ing 141 which is apertured to re-
ceive the connecting bar 194 Ieading to the
other rack bar 121, see T igure 4,

The operation of the rack bars 120 and 121
in holding the lifting frame in raised posi-
tion during the lifting operation will be de-
scribed in detail later, attention being di-
rected for the moment to the fact that only
three notches are provided by the holding
bars 120 and 191 whereas the lifting frame
is elevated in four steps or stages, as de-
scribed above in connection with Figures 1
and 2. Where in Figures 1 and 9 the lifting
frame was held in its uppermost position by
one of the rack bars, the 1ift trucl shown in
Tigures 8 and 4 is provided with a separate
lateh 145 pivoted to the cross head § by means

21t 146 carried by & pair of ‘ears or
147 formed integral with the cross head
re lateh 145 is provided with g hooked
hick is adapted to engage over a
carried by a suitable shaft 151
a pair of lugs 153 formed on g
= viveted or otherwise secured to
e lateh 145 includes a lower
ing projection 155 which receives a

a et screw 156 which serves
51n position to engage the
0 on the lifting frame when the lat-
: been elevated to its upper position.
The holding rack bars 120 and 121 are
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operative to refain the lifting frame in the
fir ree Dositions, the lateh 145 holding
t] form in its fourth or highest posi-
tion as just described. Referring now to
Figures 3 and 5, it will be seen that when
the lifting frame is in its lowest position, the
fized pawl or pin 126 occupies a position di-

5

rectly underneath the pivoted dog 187
When the lifting handle 38 is swung down-
wardly to raise the lifting platform through
the first lifting stage the rack bars 120 and
121 will be moved forwardly by the forward
and outward movement of the lifting frame,
this movement causing the intermediate por-
tion 133 on each of the rack bars to lie over
the fixed pins 126. Once the pins clear the
first or forward portion of the intermediate
sections 183 the notches g engage the fixed
pins 126 on the main frame and thus hold
the lifiing frame in its first position. The
lifting handle is then raised and again low-
ered which causes the hooked end of the lift-
ing link 50 to engage the second of the ping
63 and raise the Lifting platform another step
to cause the second notch f formed on each
of the holding hars to engage the fixed pin
126.  For the third step, this operation is re-
peated, the notches ¢ then engaging the fixed
Pins 126 to hold the lifting frame up. When
the platform is again raised the rack bars
120 and 121 are then moved forward an
amount sufficient to cause the pins 126 on
the main frame to clear the rear ends of the
intermediate portions 133, The rack bars
120 and 121 then pivot downwardly about
the pivot studs 128 until the upper.edges 136
of the rack bars rest on the pins 126. When
in this position, the pins 126 are then oppo-
site the entrance to the groove or passage
134, When, therefore, the lifting platform
1s released by disengaging the latch 145 from
the roller 150 on the lifting frame, the latter
lowers under the action of gravity, being
checked in its descent by the check 115, and
as the lifting frame lowers the latch bars 120
and 121 move rearwardly, the pins 126 enter-
ing the grooves 134. Near the end of their
rearward movement due to the lowering of
the lifting frame the rack bars have moved
rearwardly a sufficient amount to cause the
dogs 187 to encounter the fixed ends or studs
126.  The last portion of the rearward move-
ment of the two rack bars causes the dogs
137 to be swung outwardly away from the
end of the groove 184 and against the action
of the retaining springs 138.  As soon as the
dogs 187 are swung outwardly a sufficient
amount the pins 126 emerge from the Qrooves
184, whereupon the pivoted dogs 137 swing
back to the position shown in Figure 5 so
that the pins are prevented from entering the
grooves 134 until they pass over the notches
¢, / and ¢ in a manner to hold the lifting
frame in elevated position during the firgt
of the lifting steps. ,

For the reasons pointed out above in con-
nection with Figures 1 and 2 it is necessary
to raise the lifting link 50 out of engage-
ment with the pins 63 when it is desirad to
lower the lifting frame 15, ¥ igures 8 and 4
lustrate the means for releasing the latch
145 and raising the lifting link 50 which is
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somewhat different in some respects than the
releasing means shown in Figures 1 and 2.
In Figures 3 and 4, a foot pedal 160 is shown
as journaled npon the same shaft 146 upon
which the latch 145 is mounted. The foot
pedal 160 includes a pair of lateral exten-
sions 163 and 164, the former extending un-
derneath a small projection 165 on one side
of the latch 145 and the latter extension
164 projecting to a point underneath the link
50. Thus, when the foot pedal 160 is de-
pressed the projection 163 raises the latch
145 and the projection 164 raises the lifting
link 50. Preferably, these projections are so
arranged that the hfting link 50 is raised
slightly in advance of the latch 145. The
foot pedal 160 is arranged to be held in de-
pressed position by means of the detent 101
described in detail above.

Figures 6 and 7 illustrate a slightly dif-
ferent form of release mechanism for dis-
engaging the lifting link 50 from the pins
3. 1In Figure 6 the plates 60 and 61 are
shown as provided with rearward extension
170 which carries a pivot pin 171 upon which
a forwardly extending curved lever 172 is
pivoted. Thislever has a plurality of notches
173 which are adapted to embrace the pins
63, and porticns between the notches 173 are
adapted to be projected between the pins
63 for the purpose of moving the end 55 of
the lift'ng link 50 out of engagement with
the pins 63 when the lever 172 is swung to its
upper position. By virtue of this construc-
tion no means for bodily lifting the lifting
link 50 is necessary, the lever 172 merely
serving to fill the space between the pins
63 to prevent the I'nk 50 from becoming
engaged with any of them as the lifting plat-
form is being lowered.

In accordance with the generic feature of
releasing the lifting link 50 and the holding
means from engagement with the lifting plat-
form at the same operation, Figure 6 illus-
trates one form of moving the lever 172 up-
wardly at the same $ime the holding means
for the lifting platformis released. The cross
Lead 8 in Figure Tisshown as provided with a
plurality of rearwardly estending ears or
lugs 175 in which is carried a suitable shaft
176. A foot pedal 180 is rigidly secured to
the shaft 176, the latter also carrying a cam
181 formed with an abutment portion 182.
The lever 172 is adapted to be raised by means
of a second lever 185 having a lower and
laterally extending portion 186 arranged to
engage underneath the lever 172 and raise
the same and an upper projecting arm 187
cooperating with the cam 181. When the foot
pedal 180 is depressed the cam projection 182
abuts against the arm 187 and swings the low-
or end of the lever 185 upwardly against the
lever 172, thereby causing the same to move
the lifting link out of engagement with the
pins 63 and preventing the link 50 from re-
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engaging therewith as long as the lever 172
ig held in that position.
The holding means for retaining the plat-

form in elevated position is not shown in

Figure 6 because the releasing mechanism
shown in Figure 6 is applicable to either the
Jift truck shown in Figure 1 or the 1ift truck
shown in Figure 3. When used with the
truck shown in Figure 1 the shaft 176 car-
ries the cams 95 and
bars 67 and 68 out of holding posttion, and
when used with the trick shown in Figure 3,
the shaft 176 carries the latch 145 loosely

mounted thereon, the foot pedal 180 then .

including a projection similar to the one
shown in Figure 4 at 183 for the purpose of
operating the latch. The cam 181 is so timed
that the lever 185 is raised slightly in ad-
vance of the release of the other holding
means, and the cam is s0 formed that further
rotation of the shaft 176 is permitted with-
out causing further movement of the lever
185.

Figures 8 and 9 illustrate a further operat-
ing means for swinging the lever 172 up-
wardly to release the lifting link 50. As
shown in Figure 8, the foot pedal 190 in-
cludes a depending arm 191 and is fixed to
the shaft 176. A lever 193 is loosely jour-
naled on the shaft 176 and includes a Iateral
projection 194 which extends to a point un-
derneath the releasing lever 172, as in the
case of the structure shown in Figure 6. The
lever 193 includes a projection 196 arranged
opposite the arm 191, and a spring 198 is
biased between these two parts. As In the
case of Figure 6, the releasing mechanism
shown in Figure 8 is adapted to be used in
connection with either of the forms shown
in Figures 1 and 3. The shaft 176 shown in
Figure 8§ may operate a latch 145, such as
shown in Figure 8, or it may operate cams
such as shown at 95 and 96 in Figure 2. The
foot pedal 190 with its arm 191 is arranged to
first compress the spring 198 to raise the lever
172, whereupon further movement of the foot
pedal causes the disengagement of the hold-
ing means associated with the lifting truck,
this further movement of the foot pedal hav-
ing no effect upon the lever 193 or the lever
179 other than to further compress the spring
198.

In both Figures 6 and 8, the foot pedal may
be held in depressed position by the pivoted
detent 101. :

VWhile I have shown and described in de-
tail the preferred structural embodiment of
the present invention, it will be understood
that my invention is not to be limited to the
specific means shown and described but that,
in fact, widely different means may be em-
ployed in the practice of the broader aspects
of my invention as defined by the appended
claims.

96 for lifting the rack
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What I claim, therefore, and desire to se-
cure by Letters Patent is:

1. A lift truck comprising, in combination,
main and lifting frames, lifting means car.
ried by the main frame and operable to raise
the lifting frame relatively thereto, and
means for holding the lifting frame in a plu-
rality of elevated positions comprising a pair
of notched rack bars, means pivoting said
bars to the main frame, a pair of pins, one
cooperating with one of said rack bars and
the other cooperating with the other of said
rack bars, and means securing the pins to the
lifting frame.

2. A Lift truck comprising, in combination,
a wheel supported main frame including a
transverse head and its forward end, a 1ift-
ing frame pivoted to the main frame to swing
upwardly, means carried by said head and
cooperating with the lifting frame to raise
the same, means for holding the Lifting frame
in raised position comprising a rack bar
pivoted to the main frame and extending
forwardly and . upwardly therefrom to 2
point near said head and g fixed abutment
carried by the Lifting frame and engaging
the rack bar to hold the lifting frame in
raised position, and means carried by said
head for moving the rack bar out of engage-
ment with said fixed abutment to permit the
lifting frame to lower.

8. A multi-lift truck comprising the com-
bination with main and lifting frames of
lifting means for raising the Lifting frame
relative o the main frame, said means com-
prising a vertically swinging lever ivoted to
the main frame, a lifting link connected at
its ferward end with said swinging lever and
provided at its rear end with a hook por-
tion, a pair of spaced plates fizedly secured
to the lifting frame and positioned on either
side of said Iifting link, and a plurality of
pins carried by said plates in spaced apart
relationship, the hook portion of said lifting
link cooperating with said pins to raise ths
lifting platform in a plurality of steps, means
to hold the hfting platform in raised posi-
tion, and means acting to release said hold-
ing means and also said lifting link from
engagement with said pins.

4 A Tift truck comprising, in combina-
tion, main and lifting frames, Tifting means
for raising the lifting frame relative to the
main frame, said means comprising a verti-
cally swinging handle on the main frame; a
Lifting link pivetally connected therewitt
and adapted to be oscillated thereby from a
lower position to an upper position, said
lifting link having a hook at its lower end,
and means carried by the lifting frame and
adapted to be engaged- by the hooked end of
said lifting link, said Iast named means be-
ing arranged in sach a line that the hooked
end engages successive portions thereof from
approximately the same lower position dug-

7

ing the raising operation, and means ar-
ranged to hold the lifting frame in a plural-
ity of elevated positions.

5. In a multi-1ifs truck, in combination, a
wheeled main frame, a lifting frame pivot-
ally connected with the main frame to swing
forwardly and upwardly
pair of studs carried by said plates and ex-
tending laterally therefrom in opposite direc-
tions, a shaft fixed to the main frame, a pair
of rack bars journaled on said fixed shaft
and respectively nositioned alongside of said
plates, said rack bars being provided with
notches to cooperate respectively with said
two studs, the notches on one hay being stag-
gered with respect to the notches on the other
bar whereby each bar and its asscciated stud
are alternately operable to retain the lifting
frame in elevated position, meang including
pins carried by the main frame and cooperat-
ing with the upper ends of said rack bars to
release said bars from engagement with said
studs, and means associnted with said last
mentioned means for releasing the lifting link
from engagement with said pins, whereby the
lifting frame is permitted fo lower.

6. A multi-lift truck comprising main and
lifting frames, means connecting the lifting
frame to the main frame o swing forwardly
and upwardly, Lifting means for raising the
lifting frame relative to the main frame, said
means comprising a lifting link positioned
substantially tanges Gially with respect to the
arc of movement of the lifting frame and
having & hook af its lower end, and means
serving as a rack fixed to the lifting frame
and including portions substantially engage-
able with the hooked end of the lifting link,
a rack bar journaled on the main frame and
extending along said Lifting link and also
positionad approximately tangentially with
respect to the arc of movement of the 1if-
ing frame, a stud on the lifting frame and co-
operating with the rack bar to hold the lift-
ing frame in elevated position, and means
including cooperating cams for raising both
the rack bar and the Lifting link to disen-
gage the same to permit the lifting frame to
lower.

T. A it truck comprising, in combination,
main and lifting frames, means to raise the
lifting frame relative 4o the main frame in-
cluding a vertically swinging handie jour-
naled on the main frame, a lifting link pivot-

ally connected with the lifting handle and

extending downwardly and rearwardly
therefrom, said lifting link being oscillat-
able by the lifting handle from a lower pogi-
tion to an upper position, said lifting link be-
ing formed with a hool portion adjacent its
rear end, and a vertical plate secared to the
lifting frame and baving a number of pins
projecting transversely thereof arranged to
be successively engaged by the hook ond of
said lifting Iink, said pins being arranged

relative thereto, a
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on a curve so that as the lifting frame is
-aised said pins successively occupy 2 posi-
tion o be engaged by said lifting Iink in its
lower position, vertical swinging of the lift-
ing handle being operative to exert a pull on
the lifting link whereby the platform is
raised and the next pin is brought to ap-
proximately the same position occupied by
the preceding pin, ratchet means for holding
the lifting frame in its varicus positions as it
is being raised, said ratchet means compris-
ing a rack bar pivoted to the main frame and
extending forwardly and upwardly along
said plate and a stud carried by said plate
and engageable with the notches in said rock
bar to hold the lifting frame in elevated posi-
tion, means to release said lifting link from
said pins and said rack bar from said stud to
permit the lifting £rame to lower, said means
comprising a transverse shaft journaled on
the main frame, means carried thereby for
raising both the Tifting link and said rack bar,
a pedal secured to eaid shaft, and releasable
means for holding the foot pedal in lower

osition, and means o check the descent of
the lifting frame when released.

8. A multi-lift truck comprising, in com-
bination, 2 main frame, 2 lifting frame piv-
oted thereto to swing forwardly and up-
wardly, a lifting means for raising the lift-
ing frame relative to the main frame, said

liffing means comprising a vertically oscil-
latable lifting link having a hook portion at
its lower end, a pair of vertical plates se-
cured to the Lifting frame and spaced apart
to receive the lifting link therebetween, and
a plurality of pins carried by said plates and
spaced apart and arranged in a curve so that
the hook portion of the lifting link successive-
ly engages said pins to raise the lifting frame
in o plurality of steps, means o hold the lift-
ing frame in elevated position comprising 2
bar pivoted to one of the frames and engage-
ablo with the other of said frames, and means
to release said holding means to permit the
lifting frame to lower comprising a trans-
verse shaft journaled on the main frame, a
forwardly extending foot pedal fixed to said
shaft, and a cam fixed to said shaft and co-
operating with said holding means, and 2
cocond cam fixed to said shaft and cooperat-
ing with said lifting link, said foot pedal
being operable when depressed to swing the
eams to raise both the lifting link and the
holding bar cut of engagement with the lift-
ing frame.

9. A Nift truck comprising, in combina-
tion, main and lifting frames, lifting mech-
anism for raising the lifting frame relative
+o the main frame, said mechanism compris-
ing a lifting link having a hooked portion
ot its vear end and means secured to the 1ift-
ing frame and acting as a rack having por-
tions successively engaged by the hooked end
of the lifting link to raise the lifting frame
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in a plurality of steps, cooperating latch
means on the main and lifting frames for
holding the lifting frame in raised position,
and means on the main frame for releasing
both said latch and said lifting link from
engagement with the lifting frame to permit
the latter to lower.

10. A multi-lift truck comprising, in com-
bination, main and lifting frames, a lifting
handle pivoted to the main frame for vertical
swinging, a lifting link pivoted at one end
to the lifting handle and having hook means
ot its other end, a pair of vertically posi-
tioned plates fixedly secured to the lifting
frame and positioned on either side of the
lifting link, a plurality of spaced apart pins
carried by said plates and successively en-
oageable by said hook means to raise the lift-
ing frame, a-rack bar pivoted to the lifting
frame and including a plurality of notches
engageable with a fixed part on the main
frame to hold the lifting frame in elevated
position, said rack bar being provided with
means cooperating with said fixed part on the
main frame for by-passing the notches on the
rack bar whereby the latter is released from
holding engagement with the main frame,
latch means for holding the lifting frame in
position with said fixed part on the main
frame disengaged from the notches on said
rack bar, and means for releasing said latch
and said lifting link to permit the lifting
frame to lower.

11, Tn a multi-lift truck comprising main
and lifting frames and means for raising the
lifting frame relative to the main frame in
a plurality of steps, the combination of hold-
ing means for retaining the lifting frame in
raised position during the step by step ele-
vation thereof, said last named means in-
cluding a pair of rack bars pivoted to one
of said frames, a pair of fixed abutments on
the other frame. each of said rack bars in-
cluding a plurality of notches cooperating
with one of said fixed abutments to hold the
lifting frame in alevated position, there be-
ing a less number of notches than there are
steps in the lifting operation to completely
clevate the lifting frame, each of said rack
bars also including a passage accommodating
the associated fixed abutments and by-passing
said notches, said passage being spaced rela-
tiveto said notches so that the associated fixed
abutment enters the passage only when the
platform has been raised its full amount
whereby to permit the lifting frame to lower,
and means for preventing said fixed abut-
ments from entering said passages except
after the lifting frame has been raised its full
amount. ‘

19. Tn a lift truck having main and lifting
frames, the combination of means including
a pivoted lifting link engageable with the
lifting frame to raise the same, latch means
for holding the lifting frame In elevated posi-
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tion, and means for releasing both the latch
and the lifting link from engagement with
the lifting frame, said means comprising a
foot pedal pivoted on the main frame and
including laterally directed portions, one por-
tion engaging said lifting link and the other
portion engaging said latch whereby said foot
pedal may be depressed to raise both the 1ift-
ing link and the lateh,

13. A 1ift truck comprising, in combina-
tion, main and lifting frames, a vertically
swinging handle pivoted to the main frame,
a lifting link pivoted at itg forward end to
said handle and having at its rear end hook
means to engage the lifting platform to raise
the same, a pair of vertical spaced apart
plates carried by the lifting frame and posi-
tioned on either side of the lifting link, a
plurality of pins carried by said plates and
adapted to be successively engaged by said
hooked means on the end of said lifting link,
means to hold the lifting frame in raised po-
sition, and means to release said last named
means and also to release the lifting link
from said pins, said means including a lever
pivoted to said plates and portions movable
into position between said pins to prevent the
hooked means from engaging therewith.

In witness whereof, I hereunto subscribe
my name this 81st day of J uly, 1931,

JOHN O. FERNSTROM.



