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1

My invention relates to lift trucks and more
particularly to Iift trucks adapted for stacking
articles.

In the stacking of articles having a greater
height than width, it is sometimes necessary that
seme of the articles be placed in g vertical po-
gition and others in a horizontal position, =gr
example in Ioading railroad cars with packaged
refrigerators, the head room available in such
cars is limaited so that two verticaily positioned
refrigerator cartons csnnot always be stacked
en top of each other. It has heen the practice
in loading ecars with such items to place a row
of refrigerator cartons in a vertical position on
the floor of the car and then subsequently to
Place on top thereof refrigerator cartons dis-
rosed in a horizontal position. Conventional 1ift
trucks could be used for blacing the wvertically
dispesed cartons in bosition, but it has been
necessary to use a crew of several men to prlace
the top horizontally-disposed row of refrigerator
cartons in place by hand. By my invention a
versatile 1ift truck is provided which is eapable
both of placing the lower row of vertically-dis-
bosed cartons in position and then subsequently
of stacking on top thereof the horizontally-dis-
posed cartons.

Accordingly, it is an object of my invention
to provide a Iift truck including an improved
arrangement for stacking articles.

It is another object of my invention to provide
a lift truck including an Improved arrangesment
for stacking articles, such as refrigerator cartons,
in both vertical and horizontal Dbositions.

It is a further and more specific object of my
invention to provide a lift truck including an
iraproved arrangement for stacking articles of
rectanguler cross-section in a horizontal posi-
ticn on top of similar articles arranged in a verti-
cal position.

It is still another object of my invention to
provide a lift truck including an improved ar-
rangement for shifting articles from the vertical
to the horizontal position.

Tt is still a further object of my invention
to provide a lift truck including an improved
arrangement for lifting articles, shifting articles
from the vertical to the horizontal position, and
for unloading the articles from the lift truck.

Further objects and advantages of my inven-
tion will hecome apparent as the following de-
scription proceeds and the features of novelty
which characterize my invention will be pointed
out with particularity in the claims annexed to
and forming a part of this specification.
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In carrying out the object of my invention, a
carriage support and a carriage slidable rela-
tive thereto are arranged on a frame for tilting
movement between vertical snd horizontal po-
sitions. A lifting element is movably mounted
on the carriage for engaging the articie to be
lifted. Ar unloading mechanism is also provided
on the carr

riage for moving articies from the car-
riage when it is in its horizontal position.

‘ tter understanding of my invention,
e had to the accompanying draw-
Fig. 1 is an isometric view of the
ncorporating an embodiment of my
ion; Tig. 2 i3 a side elevation view of the
-k showing a refrigerator carion partially
reby; Fig, 8 is a view of g portion of
< of Fig. 2 showing the carton lifted still
- for vertical stacking; mig. 4 is g view of
truck showing the parts in a horizontal
position for unicading: Fig. 5 is a detail of the
unloading chain; Fig. 6 is a schematic eircuit
diagram; and Fig. 7 is a view of the portion of
a lift truck showing a modifieg form of my in-
vention,

Referring to ¥ig. 1, there is shown a lift truck
which includes a frame having & plurality of
wheels 2 mounted thereen for broviding mobility
for the truck. The drive for the wheels, which
may be of any conventional type, has not been
shown since it forms no part of the present in-
vention. The frame | includes vertical members
3 at the rear portion thereof connected near the
top by a cross bar 4.

A structure including a carriage support 5 and
2 carriage 6 is pivetally mounted on the frame
i Tor movement between vertical and horizental
positions. On each side of the NPt truck, a pair
of arms 7 and 8 are brovided for mounting the
carriage support 8 on the frame {. Tach of the
arins 7 is pivotally connected by a pin § to g
Support or hracket {9 secured in any suitable
auner, as by welding, to the vertical members

The other end of each of the arms 7 is con-
ected by a pin {! to a brackst {2 secured in
any suitable manner, as by welding to the car-
riage subport 5. Hach of the other arms 8 ig
connected to the frame | by 2 pin {3 mounted
In a bracket or support {4 secured to the vertical
members 8. The other end of each of these arms
8 is pivotally mounted by a pin {5 on a bracket
18 which is secured to the carriage support 5.

For effecting movement of the carriage support
5 and, of course, itg associated carriage 8, be-
tween the vertical ang horizontal positions shown
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in Figs. 1 and 4, for example, a mechanism in-
1ading & tiit motor {7 is included. The motor
7 is mounted on & piate 1§ which is secured to
the brackets 4. A U-shaped support 19 is also
mountad on the plate 8. A shaft 28 is rotatably
mounted in bearings, one of which is shown at
in the support i§. This shaft includes a
spur gear 22 at one end thereof and a sprocket
or drum 23 aithe other end. The sprocket £3
iz driven by the tilt motor {7 through a pinion
4 unted on the motor shaft and engaging

gear 2Z. For effecting movement of
carriage support B by the rotation oi the mo-
i1, a chain or cable 23 is connected at one
end to the upper portion or cross memper 26 of
the carriage support B and at the other end to
the sprocket 23. This latter end may be  se-
cuved 16 the sprocket 23 by & clamp 21 secured
rivets or other suitable fastening means e}
rocket 35, 'To facilibate movement of the
carriaze support, the chain 25 is passed over
an icler sprocket 28, This idler sprocket 28 is
mounted on a pin 28 which is positioned in a
depending bracket 88 securved to the cross bar
& in any suitable manner, as by welding.

To effect movement of the carriage support. 8§
and the carriage .§ from the veriical position
shown. in Fig. 1 to the horizontal posifion showin
in Fig. 4, the tilt motor {% is rotated in 2 counter-
clockwise divection, as viewed in Fig. 1, to cause
the chain or cable.2§ to be wound around the
sprocket or drum 23. This effects a pivotal
movement of the carriage support § by means of
the crossed supporting arms T .and § at each side
of the lifi truck. When it is desired to shiff the
carriage suppert § and its associated carriage 8
from the horizontal to the versical position, the
ti otor i1.is energizes to rotate in the reverss,
that is, clockwise direction, unwinding the chain
95, The cenber of gravity of the combined struc-
ture including carriage support B and carriage
& being to the left of the pivot points provided
by the pins § and (8, this combined structure
moves by gravily toward its vertical position as
the chain 28 is unwound by the tilt motor (1.

in order Lo limit the movement oi the car-
riage support § and carriage 8 toward the hori-
zonbal position and to avoid overloading of the
motor 17 when further movement toward this
position is blocked by the members & of the frame
i, a normally closed limit switch 31 is mounted
within the ehannel section of one of the vertical
members & of the frame. The limi{ switch i
includes an actuating plunger 32 which extends
through an opening in the front face of the verti-
cal member 2. This actuating plunger 32 is
vositionad to be engaged by the cross member
56 of the carriage support § when the carriage

5
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£

by
this

support reaches its horizontal position. Engage-
ment of the actuating plunger 32 by the cross
o carriage suppori I effects opening

f the 1l witeh 21 to break the circuit of the
motor (9, deenergizing the motor and stopping

the counterclockwiss rotaticn thereof. The limit
switch has heen shown conly generally since it
may e any conventional structure, and the
specific siructure thereof is not part cf the pres-
ent invention. Similarly, to lirnit movement of
the carriage support 3 and its associated car-
riage 8 to the vertical position, a second limib
switch &3 is mounted on a portion 34 of the frame
{. The limit switch 33 includes an actualing
vhich.is adapted to engage the arm ¥
to break the circuit. of the tilt motor T when
the carriage support 5 and carriage § reach the
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vertical position and thereby stcp clockwise 10~
tation of the motor {7,

In the schematic diagram of Fig. 6 power is
shown being supplied o the motor 11 irom power
supply lines 3%g through the ncrmally closed
limit switches 3! and 33 and a reversing switch
%5b which may be manually operated by the lift
truck operator. When the motor {7 is to be
sctuated to lift the carriags st pport B, that is,
when the motor 17 is $o be rotated in a counter-
clockwise direction, ths reversing switeh 35b is
positioned as indicated by the solid lines in Fig, 6.
Under these conditions, powar is supplied to the
motor 17 until the cross bar 28 engages +he actu-
ating plunger 32 of the normally closed limib
switeh 8i. This engagemsnt opens the limit
switch 3i and prevents further rotation of the
motor in the counterclockwise direction. Should
it then be desired to return ihe carriage support
5 to the horizontal position, the reversing switeh
25p is shifted to the dotted line position shown in
ic. @, thereby eompleting a circuit to the motor
normally closed limiy switch 33.

tates in a clockwise direstion
carriage support § to-
degired limit

his direction,
it switeh 83 is

T through the

The motor th

to effect lowering of ths

ward the vertical

of movement of the ca:
- p

opening the it switch
ther rotation of the motor {7 in a clock

H

wise ¢i-

rection. The moior can, of COUrss, still be ro-
tated o counterclockwise divection to 1ift the

in
carriage support § under ¢

)
shifting the reversing swi
line posi

&858

te

pes

solid line 1

gize the iy motor 7 regardiess ¢ fo]

of the limit switches 3f. ax , & eV
switeh 55b may be moved toa mid-positicn, fully
interrupting the circuit to the molor {7 from

the power supply lines 33a.
The carriage 8 includes
side members &8, an upper cross bar or member
37 and a lower cross bar or member 3$%a. Tor
engaging articles to be lifted, a lif ing blade or
element 38 is slidably mounted on the carriage 8.
This lifting hlade iaciudes a supporiing frame 23
naving side portions 48 which are received within
upper end
rom the
engaging
iy

two channel-shaped

face of the carriage § for more
an article to ke lifted and stac

truck is partictlarly adapted for

tons, such as tiose employed for pa
hold refrigerators, which embody an
-

in Figs.

uch cartons, which are
made from corrugated papeyr, inciude an over-

lapping depending eollar #8 held fArmly in place
by a metal band €4 surrounding the collar. As

can best be seen by reference to ¥Fig. 2, the offsst
upper end &4 of the blade 28 is received within the
space between the side wall of the main body of
the carton and the overhanging depending collar
83. The collar 43 is intsgrated with the body of
the carton to a sufficient extent that the weight
of the carton and its contents can be lified by
the blade inserted under the coliar.

n order o effect movement of the blade 38 for
insertion benesth the collar 43 and for subseguent
upward movement to effect lifting of the carton
42, s chain or cable 458 is secured to the blade 88,
and this chain 43 is driven by a blade lift motor 46.
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One end of the chain £5 is connected to a lower
cross member 4% of the frame 3§ of the lifting
blade 38, and the other end of the chain 43 is
connected to an upper cross member 48 of the
frame 88, The chsain 45 is arranged o pass gver
an idler sprockst 48 mounted at the upper end of
the carriage § ang a driven sprocket 58 movu
at the lower end of the carriage 8. The
sprocket 43 is mounted by means of o vin Bl in a
bracket 52 which is secured to the ULDEr cross
member 37 of the carriage §. The driven
sprocket 88 is mounted on a shaft 53 extending
through bearings in a bracket 54 s i
ed on the lower cross member 27a of the frame 8.
The driven sprocket 59 is rotated by the biade
lifting motor 48 through a gear reduction unit
885 which is mounted on the cross kar
member 3T¢ of the carriage §. It ecan e
that the blade 23 may be
downwardly by rotating
48 in one direction or the other,

In operation, the lif truck, end specifically
the carriage & thereof is moved adjacent the ver~
tical wall of & carton 42 with the oifset upper edge
£f of the blade 29 in the general position indi-
cated by the lower dotted lines in Fig. 2. The
blade lifting motor 46 is then energized to ro-
tate the driven sprocket 58 in g clockwise diree-
tion, as viewed in Fig. 1, moving the blade 28
upwardly. The blade is moved upwardily to en-
gage the offset upper edge 41 beneath tha collar
43, and this upward movement may then be con-
tinued to lift the carton from the surface upon
which it has been resting,

In order to limit the movement of the blade 38
in an upward direction, a normally clossd limit
switch 85 is mounted on the URPEr Cross mem-
ber 37 of the carriage 8. 'This Hmit switch &
includes a depending actuating plunger 57 which
is adapted to be engaged by the upper cross
member 43 of the lifting hlade frame 29 when
the blade has reached the predetermined iHmit of
its upward movement. Actuation of the plunger
51 by the engagement therewith of the cross
member 48 opens the switch 58 and effects de-
energization of the motor 48, thereby terminat-
ing clockwise rotation of the sprocket 5% and up-~
ward movement of the blade 38. Similarly, s
second normally closed limit switeh 58 is pro-
vided for limiting the movemens of the blade 38
in a downward direction. The limit switeh 58
is mounted on one of the vertical members 38
of the frame of the carriage 6 and extends into
the path of the lower cross member 47 of the
frame 35 of the blade 88. The limit switch in-
cludes an upwardly extending actuating plunger
88 which is adapted to he engaged hy the cross
mernber 47 of the frame 38 of the blade when the
blade reaches a predetermined lower position
relative to the carriage 8. Engagement of the
plunger 53 by the blade opens the switch 38 and
deenergizes the blade motor 48, terminating
counterciockwise rotation of the sprocket 5§ and
downward movement of the blade.

In the schematic diagram of Fig. €, power is
shown being supplied to motor 4§ through the
normally closed limit switches 56 and 5% and a
reversing switch 58a which may be manually ac-
tuated by the lift truck operator. When the
blade lifting motor 46 is to be actuated to lify
the blade 28, that is, when the sprocket §8 is to
be rotated in a clockwise direction, the switch
58a is moved to the position indicated by the
solid lines in Fig. §. TUnder these conditions,
pbower is supplied to the motor 46 until the upper
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cross member 48 of the lifting blade frame 29
engages the actuating plunger 57 of the normally
closed limit switch 56. Actuation of the plunger
57 opens the limit switch 56 and prevents fur-
ther rotation of the sprocket 50 in the clockwise
direction. Should it then be desired %o lower the
blade 28, the reversing switch 5S¢ is shifted to
the dotted line position shown in Fig. 8, thereby
completing a circuit to the motor 48 through the
normally closed limit switch 58. The motor
then rotates to drive the sprocket 59 in a coun-
terclockwise direction to lower the blade 28. At
the desired lower limit of movement of the blade,
the cross member 47 of the frame 29 engages the
actuating plunger 58 of the limit switch 58, open-
Ing the limit switch 58 and preventing further
rotation of the sprocket 58 in g counterclockwise
direction. The motor can, of course, still be
rotated in a clockwise direction to lift the blade
under these circumstances by shifting the re-
versing switch 58« back to the solid line vosition
shoewn in Fig. 6. To deenergize the motor 4§
regardiess of the position of the limit switches
6 and 88, the reversing switch 55a may be
moved to a mid-position, fully interrupting the
cireuit to the motor 46 from the power supply
lines 35a.

The movement of the lifting blade 28 is suffi-
cient to move the carton 42 only a limited dis-
tance from the surface upon which it has been

esting. In order to effect g substantially
greater upward movement of the carton, for ex~
ample for vertically stacking the carton on an-
other ckject or carton 60 in the manner illus-
trated in Fig. 3, and also for assisting in posi-
vioning and unloading cartons in the horizontal
vosition, the carriage 6 is mounted for a sub-
stantial sliding movement relative to the car-
riage support 5. To provide for this movement,
the carriage support 5 includes two parallel in-
wardly extending channels, one of which is
shown at &{ in Fig. 1. These channels 8{ pro-
vide guides or ways for receiving outwardly fac-
ing channel members 62. As can be seen in Fig.
1, the members 6¢ and 62 interlock to provide for
shding movement of the carriage % relative to
the carriage support 5.

In order to effect movement of the carriage §
relative to the carriage support 5, a carriage
lifting motor €3 is provided. Although for sim-
plicity no gear reduction unit hag been illus-
trated in connection with motors 63 and {7, it
will be apparent that a gear reduction unit simi-
lar to that shown at 55 would normally be em-
ployed in order that the motors 17 and €3 may
satisfactorily handle the relatively large loads
involved. The motor 63 is mounted on a hori-
zontal plate 64 which is secured to the carriage
supbort § in any suitable manner, as by welding.
The motor §8 drives a sprocket £5 mounted on a
shaft 66 of the motor. A second sprocket 87 is
driven from the sprocket g5 by an endless chain
68 which engages hoth sprockets. An opening 69
is provided in the plate 64 to allow passage of
the chain 88 therethrough. The sprocket 87 is
mounted on a shaft 78 which extends through
bearings provided in the vertical side members
78a of the carriage support B. A sprocket, one
of which is shown at 11, is rigidly mounted on
each end of the shaft 10 so as to be driven by
this shaft. In order to translate rotation of the
sprockets T[ into sliding movement of the car-
riage § relative to the carriage support 5, two
endless conveyor chains 12 are provided. For
guiding each of the chains 72 two sprockets 73
and 14 are rotatably mounted on the carriage

=
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support § and two:additional sprockets 75 and e
are rotatably mounted-at the upper and iower
ends respectively-of the vertical side members 38
of the carriage 5. Also mounted on each of the
side members 3§ of the carriage 8 at the lower
portion thereof is a solenocid-ac tuated locking
device, cne such device being shown at 71. Each
locking device 11 includes a plunger 18 which is
normally, that is, when the solenoid 8¢ is deen-
ergized, -soring-biased into engagement with the
teeth of the corresponding sprocket 75 so as to
prevent rotation of this sprocket. With rotation

of the sprocket T8 being normally blocked by the
engagement of the locking device 77 therewith,
it can be seen that energization of the carriage
lifting rotor 63 to effect, for example, counter-
clockwise rotation of the sprocket i, as viewed
in Fig. 1, is effzective to cause a 1iftipg of the
carriage § relative to the carriage support 8. In
this mannar the carriage can be lifted, for ex-
ample, from the position -shown in Fig. 2 to that
shown in ¥ig. 3, this substantial upward move-
ment of the carriage affording stacking of a sar-
ton 82 in a vertical position on a lower object &6,
Conversely, energization of the carriage lifting
motor §3 for rotation in a clockwise direction to
effect clockwise rotation of sprocket 71 is sffec-
tive to move the carriage 6 downwardly relative

to the carriage support 5.

©In oxder to limit the downw
the carriage B relative to the
5 in'a lower direction, a normal;
switch :9 is mounted cn the .LOf
the carriage support 5.
cludes an actuating elem
to be en afrc‘; by the up 3er CIr0SS In
of the frame of the carriage 8. The lim
18 is movea to ar open paszt.on when the
ating element 21 is engaged by th
27, thereby deenergizing the carriage !

t-s—r g2 and terminating the clockwise rotaticn
f the motor 83 and the downward movement of

tne carriage § relative to the carriage supzort
5. For limiting the upward movement of the
carriage & a normally ciosed limit switch 87 is
mounted on the low ace c? the carriage sup-
port & Thi &2 includes a for-

is limit swiich
wardly extending actuating eiement 823 adapied
to be engaged by the upper surface of the g
reduction unit §5 at the limit of the desired up-
wardg movement of the carriage § relative to the
carriage support B limit switeh 82 is

adapted to be moved to the open positicn through
enzage‘neru of the actuating element 83 by the
gear reduction unit 88, ther eby deenergizing the
carviage lifting motor 88 and terminating the
cound erclmlfwzg rotation of the motor 53 and
the upward movement of the carriage § relative
to the carriage support 8.

I the schematic diagram of Fi

[y}
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The

shown being supplied the carriage hfm motor
83 through the normally closed limit switches 78
and 82 and a reversing swi cF 3¢ which may e
manually operated by the lift truck cperator.
When the motor 83 is to be actuated to lifi the
carrisge § relative ‘to the carriage suppvort §,

that is, when notor is to be rotated in-a
countercicckwise or‘em;on as shown in Fig. 1,
the reversing switch 83¢ is positioned as indi-
cated by the solid lines shown in Fig. 6. Under
these conditions, power is supplisd to the motor
83 through the normally closed limit switch
until the upper surface of -the gsar
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unit 535 engages the actuating element 23 o
This engagement opens the

limit switch 82.
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limit switch 82 and prevents further rotation of
the motor 83 in a counterclockwise direction.
S‘)oal it then be desired to lower the carriage-§
; tive to the carriage support 5, the reversing
cmtcn 8%c is shifted to the dotted line position
shown in Pig. §, thereby completing a circuit to
the motor 83 through the normally closed Hmib

vitch T9. The motor 83 then rotates in a clock-
wize direction to effect lowering of the carriage
& relative to the carriage supvort 8. At the de-
sired lower limit of such movement of the car-

riage 8, the cross member 37 of the frame of
the carriage 8§ engages the actuating element &i

&
of the normally closed limit switch 78, opening
this limit switeh and preventing further rota-
tion of the motor in a clockwise direction. The
motor €3 can, of course, still be rotated in a
counterciockwise direction to lift thie carriage §
ynder mes circumstances by shifting the re-
i Vm;ch 83¢ back to the solid line position

To ohem;lg the motor 82
e condition of the limit switches

hie revarsing switch €8a may be moved
2o on, fully interructing the cirewit io
- §2 from the power supply lines 23¢.

the carriage § ative to the
% B is also elnpioye d in the hori-
z of cartons 42 as well as in

ting or vertical stacking thereoi.
ig, 4, for example, it can be seen

of the carriage -8 can bhe
ting the carriage from the sciid
dotted line position shown.

his ena arton 42 1o be properly posi-
ticned at nartislly overhanging a iower car-
tonn or obje cv upon which it is to be stacked
sefore th ipagding of the calton 42 is begun

arriage and the
o the horizontal pesi
i1 by the solid Iines
S may then ke moved
rriage lifiing motor €3 to
aitd the carton held thereon to
xainpie, shown by the dotted lines in @
In grder to em,c* mo’a.dlﬂd of the car :Jon am
movement thereof to its horizontally stacked po-
sition, the conveyor chams 12 arec provided. The
use of the chains 72 for nffﬂcumg movement of
ihe carrviage 6 relative to the carriage support §
has been described zbove.. In order to ailord
proper movement of each of the chains 72 for
unloading of cartons in the horizontal posifion
shown in Fig. 4, the solenaid T8¢ of each locking
device 17 is energized, retracting the Biunge;
ouu of engagement with the sprocket 78, so as

to permit rotation of this sprocket 18. Energiza
tion of the motor §3 and resultant ratation of tne
sprockets 10 is then effective to move the con-
veyor chains 72 relative to the carviage § for
unioading cartons supported on the car rmge To
insure that the rotation of the sprockets 71 under
the circumstances is directed entirely o move-
ment of the chains reiative to the carrviage for
unicading purposes and is not effective for mov-
carriage § relative to the carriage sup-
) hecor‘z:t locking dev1 e 65 is providad.
=3 on the car-
suitabie fas-
Y Tne lom_mg dﬂvzne g4 includes
a lever 85 ada"tﬁd to engage a rack 35 secured
to or formed integral with the carriag This
lever 86 is normally biased out of enswge ment
with the rack §7 by = spring 22 and is adapted
to be moved into engagement with the rack 87
by a sclenoid $8 of the locking device. Henes, 0

is

ing the
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lock the carriage § against movement relative to
the carriage support 3, the solenoid 89 of the
locking device 84 is energized, moving lever 88
into engagement with the rack 87. The circuit
supplying power to the solenoids 72z and 89 of
the locking devices 77 and 84, respectively, is
arranged so that both solenoids are energized and
deenergized simultanscusly, for example by em-~
ploying a single switch 98 in series with the sole-
noids ¥8z and 28, as shown schematically in
Pig. 8.

The switch 88 is normally open so the solenoids
are deenergized and hence the plunger 78 en-
gages the sprocket 16 to prevent rotaticn th reof
and the lever 88 is out of engagement with the
rack 87. Under these circumstancss energiza-
tion of the motor 83 is effective, as explained
previcusly, to move the carriage 8 relative to the
carriage support 5. When it is desired to unload
a carten in the horizonial position shown in Fig.
4, the switch 8% is closed energizing the solenoids
i8¢ and §9, thereby retracting the plunger 73
out of engagement with the sprocket 15 and
moving the lever 86 into engagement with the
rack 8Y. This sirmultaneously locks the carriags
support § and the carriage against relative move-
ment and initiates, when the motor 82 is ener-
gized, movemeni of the conveyor chains T2 around
the sprockets Ti, 73, 74, 15 and 78, While the
upper longitudinal run of each of the conveyor
chains 72 may sag to some extens in its middle
portion when the carriage § is in the horizontal
position, the chains neverthealess engaze the car~
ton 42 at least in the region 8¢ adjacent the
forward end thereof and rotation of the sprockets
T{ in a clockwise direction, as viewed in Fig, 4,
is effective Y0 cause movement of the carion 42
to the right for stacking in a horizontal position
cn top of another objecs, for xample, a vartically-
positioned carton. As indicated in g, 4, the
carriage & may, if desived, be first advanced hori-
zontally relative to the carriage support §, for
example to the position indicated by detted lines
82, and then movement of the conveyor chain
may be initiated for effecting unloading of ths
carton 42.

A detail of the conveyor chain is shown in
Fig. 5. It will be noted from this figure that
the links §2 of the conveyor chain have mounted
thereon upwardly extending segments 84. These
segments ars provided at the upper edge with
teeth or serrations 85 adapted to engage the
carton 42 for effecting unloading thereof.,

In describing the movement of the carriage
support & and the carriage between the verti-
cal and horizontal positions, it has previously
been mentioned that this comhined structure is
moved irom the vertical to the horizontal Posi-
tion by the winding of the chain 25 on the
sprocket 23 and that the combined structure is
returned to the vertical position by gravity as
the chain iz unwound upon reverse rotation of
the motor {7, It was there mentioned that this
gravity return is effected because the center of
gravity of the combined structure including the
carriage support and carriage is positioned to
the left of the pivot points § and {3 of the arms
T and 8 on the frame {. However, in providing
for substantial moverment of the carriage § rela~
tive to the carriage support § to secure adeguate
vertical lifting, for example in the form of oper-
ation illustrated in Fig. 3, the permissible move-
ment of the carriage § is such that, when fully
extended to the right in the horizontal position
shown in Fig. 4, the center of gravity of the com-
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bined structure may be to the right of the afore-
mentioned pivot points. Under such circum-
stances, the unwinding of the chain 25 would,
of course, have no effect in returning the com-
bined structure to the vertical position. More im-
bortantly, it would be possible to effect 5 substan-
tial unwinding of the chain 28, providing slack
therein, and then a movement of the carriaze §
to the left until the center of gravity of the com-
bined structure reached a point to the left of the
pivot points § and {3 of the arms 7 and 3. Under
these ecircumstances, there would then he an
abrupt swing of the combined structure toward
the vertical position, imposing a severs strain on
the cable 25 at the time the slack wag taken up.
In a similar manner, should the combined struc-
ture be started from the vertical to the horizon~
tal when the carriage § were in g fully extended
upward position, as illustrated in Fig. 3, the cen-
ter of gravity of the combineg structure might
be such that, when moved partially to the hori-
zontal position by the tilt motor 11, it would
swing rapidly by its own weight the remainder
of the distance, causing a danger of impact dam-
age to the mechanism.

To avoid the possibility of the ahove oceur-
reness a limit switch 8§ is mounted on the car-
riage supbport 5. This limit switch 2§ is con-
nected in the ecireuit of the il motor 7, as
shown in Fig. 6. The switch 33 inciudes an actu-
ating element §7 adapted to be engaged hy a
dog 98 mounted on the carriage 8. When the
carriage 8 has moved upwardly, as viewed in g,
i, a predetermined distance relative to the car-
riage support §, the dog 38 engages the actuat-
ing element 27 throwing the limit switeh 98 to
its open position and breaking the supply cireuit
to the tilt motor {7. Thus, when the carriage 5
has moved a relaiively short distance which is
substantially less than the upward raovement
permitted by the limit switch 82, the supply cir-
cuit to the tilt motor {7 is interrupted and ener-
gization of this motor is prevented. The tilt
motor I7 cannct then be energized to move the
combined structure of the carriage support 5 and
the carriage & from the vertical to the horizon-
tal position until the carriage § hag been moved
downwardly, as viewed in Fig. 1, to a sufficient
extent that the dog 28 again engages the actu-~
ating element 87 throwing the limi: switch 85
to its closed position. Similarly, if the carriage
§ has been extended sufficiently tc the right in
a position shown in Fig. 4, that the dog 88 has
passed beyond the actuating element 87 of the
it switch 88, the tilt motor 17 cannot he en
gized to unwind the chain 25 until the car
€ has first been retracted $o o suficient ext nt
that the dog 88 engages the actuating element
again conditioning the limit switch for providing
& circuit to the tilt motor 17.

in the specific embodiment of ithe invention
illustrated the carriage support 5, the carriage
§ and the operating mechanism associated thers-
with including the tilt motor {7 ang its mount-
ing and the arms 7 and 8 and their supporting
brackets are shown supported on the vertical
members 8 which form part of the frame 1. If,
for any reason, it is desired to secure a greater
vertical movement of the mechanism, this strue-
ture could alternatively be mounted on siides re-
ceived in the channels formed by the vertical
members 3, the entire mechanism being movakle
vertically in the slides by any conventional hy-
draulic lifting system.




2,684,773

11

A modified form of ray invention is shown in
Tig. 7. The structure of this moedified form is
the same as that of the lift truck previously de-
scribed with the single exception that a rositive
unload bar 89 is provided in lieu of relying on &
the frictional engagement of the conveyor chains
72. with the carton #2. Referring to e, 7, it
can be seen that the unload bar 88 is secured
at its ends to the chains 12 so that movement of
the chains 72 in the manner previocusly described
for unloading is effective for moving the unload
bar 82 along the carriage 8. The unload bar 93
includes two oubtwardly extending ears 149 which,
in the horizonial position of the carriage §, are
adapied to engage the rear end of the carton &2
so that movement of the unload har under those
circumstances to the right, in the position of the
structure corresponding to Fig, 4, is efective for
pushing the carton 42 positively off the carriage
g and stacking it in 2 horizontal position on top
of other objects. The construction Wustrated
in Fig. 7 has an advantage In that the outwardly
extending ears (38 of the mnload bar may be
employed for assisting in 1ifting a carton 42 ver-
tically. Under thess circumstances the entire
reliance for support of the carton in its vertical
position need not be piaced on the blads 38, since
the ears 198 may be brought inte engagement
with the hottom of the carton to assisy in sup-
porting the carton in the vertical posifion and
in lifting the sarton. In the form previousiy de-
scribed the chzins 12 are always driven in one
direction. In the form shown in g, 7, it is nec-
essary to reverse the chain-driving motor to re-
trach the unload bar 28 in order to condition it
for the next unloading opsration.

While I have shown and described specific
embodiments of my inventicn, T do nct desire
my invention fo ke limited to the particular con-
struction shown and described and I intend by
the appendsd claims to cover all modifications
within the spirit and scope of my invention.

What I claim as new and desire to sscure vy
T.etters Patent of the United States is:

1. A lift truck comprising a frame, 2 carriage
support pivotally mounied cn said frame, a pair
of crossed arms pivotally mounted on said frame
and pivotally conuecied to said support for
mounting said support on said frame and for
guiding said support between elevated horizontal
and verticel positions relative to said frame, &
carriage slidably mounted cn said support, means
for moving ssid ecarriage relative to said support,
a lifting element slidably mounted on said ecar-
riage and adapted to engage an article to be
lifted, and means for moving said lifting ele-
ment relative to said carriage.

2. A lft truck comprising a frame, 2 cayriage
support pivotally o ; on said frame, means
for moving said ¢ hetween verti-
cal and horizontal positions,
mounted on said svpport, a first sp
tatably mounted on sald carvigge at one
thereof, a second . sprocket rotatabl
on said sarriage &t the other
a drive sprocket mounted
port, an endless chain enga
means for rotating id ¢
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for preventing reiaiion of

mentionsd sprockets whereby rola

drive sproskei effects longitudinal movemsnt
of said earringe relativer fo said carriage

support, a liffing element slidably mounted on
said carriage and adapted to engage an article

12
to be lifted, and means for moving said lifting
element relative to said carriage.

3. A lift truck comprising a frame, a carriage
support pivotally mounted on said frame, means
for moving said ecarriage support between verti-
cal and horizontal positions, a carriage slidably
mounted on said support, & fArst sprocket rotat-
ably mounted on said carriage at one end there-
of, a second sprocket rotatably mounted on said
garringe abt the other end thereof, a drive
sprocket mounted on said csrriage support, an
endless chain engaging said sprockets, means
for rotating said drive sprocke$, means for pre-
venting rotation of one of said first-mentioned
sprockets whereby rotation of said drive sprocket
effects longitudinal movement of said carriage
relative to said carriage support, a lifting blade
slidably mounted on said carriage and arranged
for insertion uvnder the collar of a shipping car-
ton for lifting the carton, and means for moving
said biade relative to said carriage.

4. A lift truck comprising a frame, a carriage
support pivotally mounted on said frame, means
for moving said carriage support between verti-
cal and horizental positions, a carriage slidably
mounted on said supprort, a first locking means
mounted on said carriage support and adapted
to engage said carringe for preventing relative
movement of said carrviage and said carriage
support, said fArst locking means being normally
diseneaged from said carriage, a solenoid for
actuating said means inte engagement with said
carriage, a flrst sprocket rotatably mounted on
said carriage at one end thereof, and a second
sprocket rotatably mounted on said cairiage at
the other end thereof, a drive sorockst mounted
on said carriage support, an endless chain en-
saging said sprockets, means for rotating said
drive sprocket, a second locking means nermally
engaging one of said first mentioned sprockets
for preventing rotation thereof whereby rotation
of said drive sprocket effects longitudinal move-~
ment of said carriage relative to said carriage
supnort, a second solenocid for actuating said sec-
ond locking means to its disengaged position,
and means for simultaneously energizing said
solencids for moving said first locking means
to its engaged position and for moving said sec-
ond locking means to ifs disengaged position
and for simultaneously deensrgizing sald sole-
noids for moving said first locking means to its
disengaged position and for moving said second
locking means to its engaged position.

5. A 1ift truck comprising a frame, a carriage
support pivotally mounted on said frame, means
including a motor for moving said carriage sup-
port betwesn vertical and horizontal positions, a
carriage glidably mounied on said carriage sup-
port, means for moving said carriage relative to
said carriage support, a limit switch for de-
energizing said motor when said carriage sup-
port reaches its vertical position, a second limit
switch for deensrgizing said molor when saild
carriage support reaches its horizontal position,
a third limit switeh for deenergizing said motor
when sald carriage has moved beyond o pre-
determined position relative to said carriage sup-
port.

8. A lift truck comprising a frame, 2 carriage
support pivotally mounted on said frame, means
including a first motor for moving said carriage
support bebween vertical and horizontal posi-

tions, o limit switch for deenergizing said first
motor when said carriage support reaches ifs ver-
tical position, a second limit switch for deesnergiz-
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ing said first motor when said earriage reaches
its horizontal position, a carriage slidably
mounted on said support, means including a sec-
ond motor for moving said carriage relative to
said support, a third limit switch for deenergiz-
ing said second motor to lumnit movement of said
carriage relative to saig carriage support in one
direction, a fourth lirait switch for deenergizing
said second motor to Hmit movement of said car-
riage relative to said carriage support in the op-
bosite direction, a fifth limit switeh for de-
energizing said first motor when said earriage
moves beyond o bredstermined position relative
to said carriage support in one direction, g lift-
ing blade slidably mounted on said carriage and
adapted to engage an article {o be lifted, means
including a third motor for moving said blade
relative to said carriage, a sixth limit switeh for
deenergizing said thirg motor to limit movement
of said blade relative to said carriage in one gi-
rection, a seventh limit switch for deenergizing
said third motor to limit movement of said blade
relative to said carriags in the opposite direction,
2 conveyor chain mounterd on said carriage, and
means including gaid second motor for driving
said conveyor chain %o unload articles from said
carriage in the horizontal position,

7. A 1ift truck comprising g frame, g carriage
support pivotally mounted on said frame, means
including a first motor for moving said carriage
Support between vertical and horizontal posi-
tions, a limit switch for deenergizing said first
motor when said carriage support reaches its

- Vertical position, g second limit switch for de-

energizing said first motor when said carriage
reaches ifts horizontal bosition, a carriage slid-
ably mounted on said support, a first sprocket
rotatably mounted on said carriage at one end
thereof, s secong sprocket rotatably mounted on
sald carriage at the other end thereof, a drive
sprocket mounted on said carriage support, an
endless chain engaging said sprockets, a second
motor for rotating said drive sprocket, a first
locking means for Preventing rotation of one of
said first-mentioned sprockets whereby rotation
of said drive sprocket effects longitudinal move-
ment of said carriage relative to said subport,
a third Iimit switch for deenergizing said second
motor to limit movement of said carriage rela-
tive to saig carriage support in one direction, 2
fourth limit switeh for deenergizing said second
motor to Iimis movement of said carriage rela-
tive to said carriage support in the opposite di~
rection, a fifth limit switch for deenergizing said
first motor when said carriage moves beyond a
bredetermined position relative to said carriage
support in one direction, a lifting blade slidably
mounted on said carriage and adapted to engage
an article to be lifted, means including a third
motor for moving said blade relative 1o said car-
riage, a sixth limit switch for deenergizing said
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third motor to limit movement of said blade rel-
ative to saig carriage in cne direction, a seventh
limit switch for deenergizing said third motor
to limit movement of said blade relative to said
carriage in the opposite direction, said chain
being arranged to engage an article carried on
said carriage in the horizontal position thereof
whereby mevement of said chain is effective to
unload the article from said carriage, a second
locking means for preventing movement of said
carriage relative to said support, and means for
actuating said first locking means out of engage-
ment with said one of said first-mentioned
sprockets to afford movement of said chain for
unloading said carriage.

8. A lift truck comprising a frame, a carriage
Support pivotally mounted on said frame, means
for moving said carriage support between verti-
cal and horizontal positions, a carriage slidably
mounted on said support, a first sprocket rotat-
ably mounted on said carriage at one end there-
of, a second sprocket rotatably mounted on said
carriage at the other end thereof, a drive
sprocket mounted on said carriage support, an
endless chain engaging said sprockets, means for
rotating said drive sprocket, a first locking means
normally engaging cne of said first-mentioneg
sprockets for breventing rotation thereof where-
by rotation of said drive sprocket effects longi-
tudinal movement of said carriage relative to said
carriage support, saig chain heing arranged to
engage an article to he stacked for unloading the
article from said carriage in the horizontal posi-
tion of saig carriage, means for disengaging said
first locking mesns for affording moveiment of
said chain relative to said carriage for unloading,
and a second locking means for breventing move-
ment of said carriage relative to said carriage
support.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name
1,289,788 Tttner ___________
1,297,485 Muorray ___________
1,498,732 Jauch ___________
1,930,486 Pitts ___________
2,317,000 Tallman ___________
2,410,515 McMichael
2,441,759 Britton ___________
2,447,330 Williams __________
2,505,823 Braun __________
2,507,583 Wellman ______
2,542,425 Oliver ___________
2,554,930 Ulinski ___________
2,603,368 Vence __________
2,650,732 Hartquist
FOREIGN PATEN TS
Numbeyr Country Date

499,033 Germany _________ May 30, 1930




