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UNITED STATES 

2,684,773 

PAEEN OEFFICE 
2,684,773 
F: JCK 

Glenn H. Boyies, Erie, Fa, assignor to General 
Electric Company, a corporation of New York 
Application Riach 4, 1952, Seria No. 276,569 

(C. 24-672) 8 Clairas. 
1. 

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

In the stacking of articles having a greater 
height than width, it is sometimes necessary that 
SOrne of the articles be placed in a vertical po 
Sition and other's in a horizontal position. For 
example in loading railroad cars with packaged 
refrigerators, the head room available in such 
CarS is likited So that two Vertically positioned 
refrigerator cartons cannot always be stacked 
on top of each other. It has been the practice 
in loading cars with Such items to place a row 
of refrigerator cartons in a vertical position pia 
the floor of the car and then subsequently to 
place on top thereof refrigerator cartons dis 
posed in a horizontal position. Conventional lift, 
trucks could be used for placing the vertically 
disposed cartOnS in position, but it has been 
necessary to use a crew of several men to place 
the top horizontally-disposed row of refrigerator 
cartons in place by hand. By my invention a 
Ver'Satile lift truck is provided which is capable 
both of placing the lower row of vertically-dis 
posed 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 lift truck including an improved 
arraingement for stacking articles. 

it is another object of my invention to provide 
a lift trusck including an improved arranganent 
for stacking articles, such as refrigerator cartons, 
in both vertical and horizontal positions. 

It is a further and more specific object of my 
invention to provide a lift truck including an 
in proved arrangement for stacking articles of 
rectangular cross-section in a horizontal posi 
tion 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 al 
rangement for shifting articles from the vertical 
to the horizontal position. 

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

Further objects and advantages of my inven 
tion will become 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 
troverient between vertical and horizontal po 
sitionS. A lifting element is novably mounted 
on the Garriage for engaging the articie to be 
ifted. An unloading mechanisin is also provided 
oil the carriage for moving articies froin the car 
riage Wien it is in its horizontal position. 

For a better understanding of iny invention, 
reference Yay lie had to the accompanying draw 
iings in Wich fig. i is an isometric view of the 
lift tirucik ico;'goiating an embodiment of my 
ii) Wei?ition; Elig. 2 is a side elievation view of the 
it truck ShoWing a refrigerator carton partially 

ed tigreby; Fig. 3 is a view of a portion of 
the truck of Eig. 2 showing the carton lifted still 
ful the: for vertical Stacking; Fig. 4 is a view of 
the lift truck showing the parts in a horizontal 
position for unloading; Fig. 5 is a detail of the 
uinioading chaiii.; Fig. 6 is a Scheifatic circuit 
diagraril; and Fig. is a view of the portion of 
a lift truck showing a modified for in of iny in 
wention. 

Freferring to Fig. , there is shown a lift truck 
Which includes a, iframe having a plurality of 
Wheels 2 mounted thereon for providing mobility 
for the truck. he drive for the Wheels, which 
may be of any conventioinal type, has not been 
shown since it forms no part of the present in 
wention. The fraine includes veitical members 
3 at the rear portion thereof connected near the 
top by a cross bar 4. 
A structure including a carriage support 5 and 

a carriage 6 is pivotally nouinted on the frame 
for novernent, between vertical and horizontal 

positions. On each side of the lift truck, a pair 
of arms and 3 are provided for mounting the 
carriage Support, on the frame . Each of the 
ai'ins i is pivotally connected by a pin 9 to a 
Support Oi bracket 3 Secured in any Suitable 
maininer, as by Welding, to the vertical members 
3. he other end of each of the alms i is con 
rected by a pin to a bracket 2 secured in 
any suitable manner, as by welding to the car 
riage Support S. Each of the other arms 8 is 
connected to the frame by a pin 3 mounted 
in a bracket or Support 4 Secured to the vertical 
inenberS 3. he other end of each of these arms 
8 is pivotally mounted by a pin 5 on a bracket 
6 Which is secured to the carriage support 5. 
For effecting movement of the carriage support 

5 and, of coul'Se, its associated carriage 6, be 
tween the vertical and horizontal positions shown 
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in Figs. 1 and 4, for example, a mechanism in 
ilding a tiit motor 2 is included. The motor 

is mounted on a plate 8 which is Secured to 
the brackets 3. A U-shaped Support is is also 
nounted on the plate 8. A shaft 26 is rotatably 
mounted in bearings, one of which is shown at 
2 :, in the support 9. This shaft includes a 
spur gear 22 at one end thereof and a Sprocket 
or drum 23 at the other end. The Sprocket 23 
is driven by the tiit Inotor it through a pinion 
2: Younted on the notor shaft and engaging 
the spur gear 22. For effecting movement of 
the carriage support 3 by the rotation of the no 
tor i, a chain or cable 25 is connected at one 
ensi to the upper portion or croSS member 26 of 
the carriage support 5 and at the other end to 
tie sprocket, 23. iinis latter end may be Se 
cured to the sprocket 23 by a clamp 2: Secured 
by rivets or other suitabie fastening naeans to 
the sprocket 23. To facilitate movement of the 
Ca support, the chain 25 is passed over 
an idler sprocket 28. This idler Sprocket 28 is 
mounted on a pin 29 which is positioned in a 
depending racket, 3 G Secured to the CroSS bar 
i; in any suitabie manner, as by Weiding. 
to effect novelinent of the carriage Support. 5 

and the carriage is from the vertical position 
shown in Fig. 1 to the horizontal position ShoW?i 
in Fig. 4, the tiit motor i is rotated in a counter 
cockwise direction, as viewed in Fig. l, to cause 
the chain or cable 25 to be woulid around the 
sprocket or drun. 23. This effects a pivotal 
movement of the carriage support 5 by illeaias of 
the crossed supporting arms and 8 at each Side 
of the iift truck. When it is desired to shift the 
carriage support 3 and its associated carriage 6 
freia the horizontai to the vertical position, the 
tilt, hotor is energizes to 'Otate in the 'everSe, 
that is, clockwise direction, unwinding the chain 
25. The center of gravity of the combined Stiuc 
ture inclusiing carriage. Support 5 and carriage 
6 being to the left of the pivot points provided 
by the pins 9 and 3, this combined Structure 
noves by gravity toward its vertical position as 
the chai: 23 is unwound by the tilt motor . 

in Girder to init the movement of the car 
riage support 3 and carriage 3 toward the hori 
Zontal position and to avoid overloading of the 
motor : E when further movement toward this 
position is blocked by the members 3 of the frame 
i, a noi'imaily closed init Switch 32 is nounted 
within the chainnel Section of Orlé of the Vertical 
in enabers 3 of the frare. The limit SWitch 3 
includes an actuating plunger 32 which extends 
through air opening in the front face of the verti 
cai frienbar 3. This actuating plunger 32 is 
positioned to be engaged by the cross member 
28 of the carriage Support When the carriage 
Support i'eaches its horizontal position. Engage 
Iinent of the actuating plunger 32 by the cross 
bar 25 of the carriage support 3 effects opening 
of the lirit SWitch 3 to break the circuit of the 
inctOi Fi, deere'gizing the notor and stopping 
the counterclockwise rotation thereof. The limit 
SWitch has been Sinown only generally since it 
ray gé of any co:nventional structure, and the 
Specific Structure thereof is not part of the pres 
ent; iii ventioi. Siiriliary, tC init, raovement, of 
the Cai'i'iage Support, and its associated car 
riage 5 to the Weitical position, a second limit 
SWitch 33 is in Gunted on a portion 35 of the fraine 

. The lirilit, Switch 33 includes an actuating 
plunger 35 which is adapted to engage the arm 
to break the circuit, of the tilt motor when 
the carriage Support 5 and carriage 6 reach the 

1--, as a - 
ilast 

5 

5 

3) 

45 

5 

55 

5 

70 

4. 
vertical position and thereby stop clockwise ro 
tation of the notor i. 

In the schematic diagrain of Fig. 6 power is 
shown being supplied to the notor from power 
supply lines 35a through the incrinally closed 
limit switches 3 and 33 and a reversing Switch 
33b which ray be manually operated by the lift 
truck operator. When the notor it is to be 
actuated to lift the carriage support 6, that is, 
when the notor if is to be rotated in a counter 
clockwise direction, the reversing Switch 35b is 
positioned as indicated by the Solid iiiles in Fig. 6. 
Under these conditions, power is Supplied to the 
motor until the cross bar 35 engages the actu 
atting plunger 32 of the norinally closed linit 
switch 38. This engagement opens the limit 
switch 3 and prevents further rotation of the 
motor in the counterclockwise direction. Should 
it then be desired to return the carriage Support 
5 to the horizontal position, the reversing Switch 
s 

ig. 6, thereby completing a circuit to the notor 
is through the normally closed limit Switch 33. 
The motor the rotates in a clockwise directioll 
to effect lowering of the carriage Support is to 
ward the vertical position. At the desired limit 
of movement of the carriage in this direction, 
the actuating plunger 33 of the limit Switch 33 is 
engaged by the arm , as described previously, 
opening the liait, switch 33 and prevensing fur 
ther rotation of the notci i in a clockwise Cii 
rection. The rhetor can, of course, still be ro 
tated in a counte: giockwise direction to lift the 

riStances by 
reversing Switch 35ö back to the 

Fig. 6. To deerer 

y 

Of the limit switches 3 and 33, the 'eversing 
switch 35b may be moved to a nid-position, fully 
interrupting the circuit to the iziotor is froii). 
the power supply lines 353. 
The carriage 6 includes two chaialel-shaped 

side Inenbers 33, an upper cross bar Cr in ember 
3; and a lower cross bar or enaber 3 a. For 
engaging articles to be ified, a listing blade or 
element, 33 is slidably mounted o: the cai'iiage 6. 
This lifting blade includes a supporting fraine 33 
having side portiois & which are received within 
the channels of the tinenbers. 33. ii.2 tipper end 
As of the blade 3S is offset outwardly from the 
face of the carriage 6 for more 'eadily engaging 
an article to be lifted and stapked. This lift 
truck is particularly adapted for iaidling car'- 
tons, such as tinose empioged for packiiig house 
hold refrigerators, which exhibody ail ove:&pping 
collar at the top and botton thereof. For ex 
ample, these cartons, as illustrated at Á2 in FigS. 
2 and 3, nay be of the type as Shawn in Patteilt 
2,474,968, 3each, Jr. Such cartons, which aire 
made fron corrugated papei, inciu de an over 
apping depending collar 53 held firmly piace 
by a neta band 3 Suirguli ding the collar. As 
can best be seen by reference to Fig. 3, the offs2t 
upper end A of the blade 38 is received within the 
space between the side waii of the main body of 
the carton and the overhanging depending collar 
63. The collar 33 is integrated with the body of 
the carton to a sufficient extent, that, his weight, 
of the caiton and its contents can be lifted by 
the biade inserted under the coliar. 

in Order to effect; iiiovenent of the blade 33 for 
insertion beneath the collar 43 and for subsequent 
upward noverinent to effect lifting of the carton 
42, a chain or cable É5 is secured to the blade 38, 
and this chain 35 is driven by a blade lift notor 46. 
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One end of the chain 5 is connected to a, OWe] 
cross member of the frarie 39 of the lifting 
blade 38, and the other end of the chain #3 is 
connected to an upper croSS member 53 of the 
frame 39, he chain & 5 is arranged to pass 37 ei' 
an idler Sproclet 33 naounted at tile uppér ent of 
the carriage 5 and a driven Spirocket, 5 no - 
at the lower eind of the cairiage 3. She 
sprocket 3 is routed by Isaias of a pil. 3 in a 
bracket 52 which is Secured to the upper Ci'OSS 
member 3 of the carriage S. he drive 
sprocket 55 is ?nounted on a shaft 53 extending 
through bearings in a bracket, 54 winigi. (i32it 
ed on the lower cross innerynier 3 at of the fraine 5. 
The driven Spirocket, 53 is loated by the iciade 
lifting notor 35 through a gear reduction unit 
S5 which is no United on the OWe COSS air 
member 3ict of the carriage S. Eit can be seein 
that the blade 3 ray be in oved upwardly or 
downwardly by rotating tie blade ifting incio 
48 in oine direction of the other. 
In operation, the lift truck, aid specifically 

the Carriage i thereof is noved adjacent the vei'- 
tical wall of a cartoil É2 with the offset upper edge 
A of the blade 3S in the general position indi 
cated by the lower dotted lines in Fig. 2. The 
blade lifting notor 46 is then energized to ro 
tate the driven Sprocket 5 in a clockwise direct. 
tion, as viewed in Fig. 1, moving the blade 38 
upwardly. The blade is noved upwardly to en 
gage the offset upper edge 4 beneath the collar 
43, and this upWard in ovement may then be coin 
tinued to lift the carton from the Sirface upon 
which it has been resting. 

in order to limit the movement of the blade 38 
in an Upward direction, a normally closed init 
Switch 55 is mounted on the upper cross nem 
ber 37 of the carriage 6. This limit switch E & 
includes a depending actuating plungsr 3, which 
is adapted to be engaged by the upper cross 
nenber 43 of the lifting blade frare 3s when 
the blade has reached the predetermined iait of 
its upward novement. Actuation of the pluinger 
5 by the engagement, there with of the cross 
Inenber 8 opens the Switch 5 S and effects de 
energization of the motor 46, thereby terrinat 
ing clockwise rotation of the Sprocket 58 and up 
Ward novement of the blade 38. Similarly, a 
Second normally closed limit switch 53 is pro 
vided for initing the movement of the blade 33 
in a down Ward direction. The limit, Switch 53 
is mounted on One of the Vertical nenbers 36 
of the frarine of the carriage 6 and extends into 
the path of the lower Cross member 3 of the 
frame SS of the blade 38. The limit switch in 
cludes an upwardly extending actuating plunger 
59 which is adapted to be engaged by the cross 
member is of the fraine 39 of the blade When the 
blade reaches a predetermined lower position 
relative to the Caliriage 6. Engagement of the 
plunger 59 by the blade opens the Switch 38 and 
deenergizes the blade motor 46, terminating 
counterclockwise rotation of the sprocket, 56 and 
doWinWard novenient of the blade. 
In the Schematic diagram of Fig. 6, power is 

shown being Supplied to notor 33 through the 
noirinally closed linit Switches 56 and 53 and a 
reversing Switch 59 a which may be rhanually ac 
tuated by the iift truck operator. When the 
blade lifting notor 3 is to be actuated to lift, 
the blade 38, that is, when the sprocket, 53 is to 
be rotated in a clockwise direction, the switch 
59a is moved to the position indicated by the 
Solid lines in Sig. 6. Under these conditions, 
power is Supplied to the motor 46 until the upper 
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cross member 48 of the lifting blade frame 39 
engages the actuating plunger 57 of the normally 
closed limit switch 56. Actuation of the plunger 
5 opens the limit switch 56 and prevents fur 
ther rotation of the sprocket 50 in the clockwise 
direction. Should it then be desired to lower the 
blade 38, the reversing switch 59a is shifted to 
the dotted ine position shown in Fig. 6, thereby 
completing a circuit to the motor 46 through the 
normally closed limit switch 58. The motor 
then rotates to drive the Sprocket 50 in a coun 
terclockwise direction to lower the blade 38. At 
the desired lover linnit of movement of the blade, 
the cross member 8 of the frame 39 engages the 
actuating plunger 53 of the limit Switch 58, open 
ing the limit switch 58 and preventing further 
rotation of the Spocket 58 in a counterclockwise 
direction. The motor can, of course, still be 
rotated in a clockwise direction to lift the blade 
Ender these circumstances by shifting the re 
versing switch 59 a back to the Solid line position 
shown in Fig. 6. To deenergize the notor 46 
regardless of the position of the limit, Switches 
6 and 58, the raversing switch 55 a may be 

in oved to a mid-position, fully interrupting the 
circuit to the motor 46 from the power supply 
lines 3d. 
The movement of the lifting blade 38 is Sufi 

cient to move the carton 42 only a limited dis 
tange from the surface upon which it has been 
resting. in order to effect a Substantially 
greater upward rovement of the carton, for ex 
ample for vertically Stacking the carton on an 
other object or carton 60 in the manner illus 
trated in Sig. 3, and also for assisting in posi 
tioning and unloading CartOinS in the horizontal 
position, the Carriage 6 is lounted for a Sub 
stantial sliding in overnent 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. i. These channels S. pro 
wide guides or Ways for receiving outwardly fac 
ing channel members 62. As can be seen in Fig. 
l, the meinbers 6 and 62 interlock to provide for 
sliding in ovement of the carriage 6 relative to 
the carriage Support 5. 
In order to effect movement of the carriage 6 

relative to the carriage Support 5, a carriage 
lifting motor 63 is provided. Although for sim 
plicity no gear reduction unit has been illus 
trated in connection with motors 63 and , it 
Will be apparent that a gear reduction unit sini 
lar to that shown at 55 would normally be en 
ployed in order that the notors and 63 ray 
Satisfactorily handle the relatively large loads 
involved. The motor 63 is mounted on a hori 
Zontal plate 64. Which is Secured to the carriage 
Support 5 in any Suitable manner, as by welding. 
The motor 63 drives a sprocket 65 mounted on a 
shaft 66 of the motor. A second sprocket, 6 is 
driven from the Sprocket 65 by an endless chain 
68 which engages both SprocketS. An opening 69 
is provided in the plate 64 to allow passage of 
the chain 68 therethrough. The sprocket 67 is 
nounted on a shaft it which extends through 
bearings provided in the vertical side members 

a. Of the carriage support 5. A sprocket, one 
of which is shown at , is rigidly mounted on 
each end of the shaft 70 so as to be driven by 
this shaft. In order to translate rotation of the 
SprocketS 7 into sliding movement of the car 
riage 6 relative to the carriage support 5, two 
endleSS Conveyor chains 72 are provided. For 
guiding each of the chains 2 two sprockets 73 
and 74 are rotatably mounted on the carriage 
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support 5 and two additional sprockets 5 and 6 
are rotatably mounted at the upper and iOWer 
ends respectively of the vertical side members 36 
of the carriage 6. Also mounted on each of the 
side members 36 of the carriage 6 at the ic wer 
portion thereof is a solenoid-actuated locking 
device, one such device being shown at . Each 
locking device. includes a plunger 8 which is 
normally, that is, when the solenoid 8d. is deen 
ergized, spring-biased into engagement with the 
teeth of the corresponding Sprocket 8 So as to 
prevent rotation of this sprocket. With rotation 
of the sprocket G being normally blocked by the 
engagement of the locking device if thereWith, 
it can be seen that energization of the carriage 
lifting rotor 63 to effect, for exampie, counter 
clockwise rotation of the sprocket i, as viewed 
in Fig. 1, is effective to cause a lifting of the 
carriage 5 relative to the carriage Support 5. In 
this manaer the carriage can be lifted, for ex 
ample, from the position shown in Fig. 2 to that 
shown in Fig. 3, this substantial upward Inover 
ment of the carriage affording Stacking of a 2ar 
ton 32 in a vertical position on a lower object $6. 
Conversely, energization of the carriage lifting 
motor 63 for rotation in a ciockwise direction to 
effect clockwise rotation of Sprocket i is effec 
tive to move the carriage 6 downwardly irelative 
to the carriage support 5. 

in Orde; it 
the carriage 6 relative to the 33.i. 
5 in a lower direction, a no3.inally closed 
switch is is no inted on the for 8 
the garriage support 5. 

to be engaged by the upper croSS enbei 
of the frame of the carriage 6. The . 
9 is Gved to aii Open position. Wheii tie 3.g 

a.iiing element 3 is engaged by tie cross 
3, thereby deemergizing the carriage lifting in 
tgi 3 and terrainating the clockwise 'ciatics 
of the motor 33 and the downward movement of 
the carriage 3 relative to the carriage Sup: Crit 
5. For initing the upward Inovernent of the 
carriage 6 a normally closed innit SWitch S2 is 
mounted on the lower Stifaca Cf the Carriage Sup 
port 5. This limit switch 32 includes a for 
Wardly extending actuating eleinent 33 adapted 
to be engaged by the upper surface of the gear 
reiuction unit 5 at the init of the desired up 
ward (ovelinent of the carriage 6 relative to the 
cairiage supgoit 3. The limit Switch 32 is 
adapted to be moved to the open position through 
engagement of the actuating element 83 by the 
gear reduction unit 55, thereby deemergizing the 
carriage lifting notor £3 and teiniinating tie 
counterclockwise rotation of the notor 53 and 
the upward movement of the carriage 3 relative 
to the carriage support 5. 

In the schematic diagram of Fig. 6, powei' is 
showin being supplied the ca:"riage lifting Yaotor 
33 through the normally closed inlit, Switches 3 
and g and a 'eversing switch 33 (it which may ge 
manually operated by the lift truck. Operator. 
When the notor 3 is to be actuated to lift the 
carriage 6 relative to the caririage Suppoit 5, 
that is, when the inotoi is to be rotated in 2, 
Counterciockwise direction as Si20W in fig. 1, 
the reversing switch 83a is positioned as indi 
cated by the solid lines shown in Fig. 6. Under 
these conditions, power is Supplied to the Otor 
63 through the norinally closed innit switch 32 
until the upper surface of the gear redu2tio: 
unit, 55 engages the actuating element 33 of the 
init switch 82. This engagement operas the 
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limit Switch 82 and prevents further rotation of 
the rhotor 33 in a counterclockwise direction. 
Should it then be desired to lower the carriage & 
relative to the carriage Support 5, the reversing 
Switc: 83C is shifted to the dotted line position 
shown in Fig. 6, thereby completing a circuit to 
the notor S3 through the normally closed init 
Swit3: 9. The notor 63 the rotates in a clock 
wise direction to effect lowering of the carriage 

reiative to the carriage support, 5. At the de 
sired over innit of such noverneit of the car 
iage 3, the Cross member 3i of the fiaine of 

iiie 33rriage 8 engages the actuating element S : 
f the norinally closed limit switch 3, opening 

this limit switch and preventing ifurther rota 
tion of the rotor in a clock Wise direction. This 
notor 53 can, of course, still be rotated in a 
counterciockwise direction to lift tie carriage 6 
inder these circuinastances by shifting the re 

versing Switch S3d back to the solid line position 
stioWin in fig. 6. To deemergize the inctor 53 
regardes; Of the condition of the init SWitches 
i3 &nd 2, the reve; sing switch. 833 inay ge. Yaoved 
to a mid-position, fully interrupting the circuit to 
the actor 53 froii the power Supply lines 35g. 

i?loyeihei, of the carriage 3 Feiative to the 
carriage support, 5 is also empioyed in the hori 
zcatal positioning of cartons 62 as Well as in 
tie vertic3 g or Vertical Stacking thereof. 
Sefering to for exainple, it can be seen 
that this loveine;t of the carriage - can be 

oyed for shifting the carriage froin the solid 
izia gosition to the dotted line position shown. 
This enables the carton 42 to be properly posi 
iiOi.e. at €35i igly overhanging a lower car'- 
to or object upon which it is to be stacked 
:efoie tie unioading of the carton 43 is begun. 

the carriage and the carriage support may 
: itioi in tie iocar ing to the Orizontal pCS 

show in by the solid lines in Fig. 4. 
isge S may then be in oved by energiz 

f the carriage lifting nactor 83 to shift 
a aid the carter ineld thei'eon to a positioia, 

in order to effect, unloading of the carton and 
in overilent thereof to its horizontaliy Stagkeilipo 
sition, the conveyor chairs 2 aire provided. She 
use of the chains 2 for effectiig rinoverine: , of 
tie carriage 3 relative to the carriage Support 5 
as been descried above. in oider to aiford 

proper ridveinent of each of the chains 2 for 
unloading of cartons in the hoi'izontal position 
shown in Fig. 4, the Soleroid Ed. of each locking 
device is energized, retracting the plunger is 
aut, of engagement, with the sprocket is, so as 
to permit rotation of this sprocket S. Energiza 
tion of the notor 63 and resultant retation of the 
spirockets is then effective to nove the coin 
veyoi chains 2 relative to the cairriage 6 for 
unioading cartons Supported on the carriage. To 
insure that the rotation of the Spirockets : under 
the circumstances is directed entirely to move 
inent of the chains reiative to the cariiage for 
unloading purposes a nd is not effective for now 
ing the cariiage 5 relative to the carriage Sup 
ort 3, a second locking device 85 is provided. 
iis lockiing device 84 is in Outed on tie car 

riage suggor, by rivets 85 or other Suitable fas 
tening devices. The locking device 84 includes 
a lever, 85 a dated to eigage a rack 3: Secured 
to or forified integra. With tie carriage 6. This 
lever 85 is normally biased out of engageinent 
with the rack S; by a. Spring 88 and is adapted 
to be noved into engageinent with the rack 8 
by a solenoid S9 of the locking device. Herce, to 
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lock the carriage 6 against movement relative to 
the carriage Support 5, the Solenoid 89 of the 
lockiing device 84 is energized, moving ever 86 
into engagement with the rack 3i. The circuit 
Supplying power to the Solenoids 3d. and 83 of 
the locking devices and 33, respectively, is 
arranged so that both solenoids are energized and 
deenergized sinutaneously, for example by en 
ploying a single Switch S. in Series with the Sole 
inoids i3a and 83, as shown Scheinatically in. 
Fig. 6. 
The switch 35 is normally open so the solenoids 

are deenergized and hence the plunger ; 3 en 
gages the Sprocket S to prevent rotation theireof 
and the ever 86 is out of engage:ne, with the 
rack 8. Under these circumstances energiza 
tion of the notor 3 is effective, as explained 
previously, to innove the carriage S relative to the 
carriage Support S. When it is desired to unload 
a carton in the horizoital position show; in Fig. 
4, the switch. 9 is closed energizing the Solenoids 
3d, and 89, thereby retracting the plunger 3 

out of engagemeint, with the sprocket 3 and 
moving the lever 8 into eagagement with the 
rack 82. This simultaneously locks the carriage 
Support 5 and the carriage against relative nove 
nent aid initiates, when the notor S3 is enei 
gized, novernent of the conveyor chains is around 
the sprockets ; , 3, 4, 5 and 6. While the 
upper longitudina in of each. Of the corvey O' 
chains 2 may sag to sone exteni, in its middle 
portion when the carriage S is in the horizontal 
position, the chains nevertheless engage the cair 
ton 42 at least in the region 9: adjacent the 
forward end thereof and rotation of the SGI'oclets 

in a clockwise direction, as viewed in Fig. 4, 
is effective to cause innovement, of the carton 4 
to the right for stacking in a horizontal position 
on top of another object, for example, a wartically 
positioned carton. As indicated in Fig. 4, the 
carriage 6 may, if desired, be first advanced hori 
Zontally relative to the carriage support 5, for 
example to the position indicated by dicted lines 
92, and then in ovement of the conveyor chain 
may be initiated for effecting unloading of the 
carton. 42. 
A detail of the conveyor chain is shown in 

Fig. 5. It will he noted from this figure that 
the links S3 of the conveyor chain have mounted 
thereon upwai'dly extending segments 94. These 
segments are provided at the upper edge With 
teeth or Serrations S3 adapted to engage the 
carton 42 for effecting unloading thereof. 

In describing the noveralent of the carriage 
Support 5 and the carriage between the vetti 
cal and horizontai positions, it has previously 
been inentioned that this combined structure is 
noved from 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 is unwound upon reverse rotation of 
the rotor g. 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 9 and 3 of the arms 
7 and 8 on the fraine . However, in providing 
for substantial movement of the carriage S rela 
tive to the carriage support 5 to secure adequate 
vertical lifting, for example in the form of oper 
ation illustrated in Fig. 3, the permissible move 
ment of the carriage 5 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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10 
bined structure may be to the right of the afore 
mentioned pivot points. Under Such circum 
stances, the unwinding of the chain 35 Would, 
of course, have no effect in returning the com 
bined structure to the vertical position. Riore in 
portantly, it would be possible to effect a substan 
tial unwinding of the chain 25, providing slack. 
therein, and then a movement of the carriage 6 
to the left until the center of gravity of the Cen 
bined structure reached a point to the left of the 
pivot points 3 and 3 of the airls i and 3. Under 
these circumstances, there would then be 2.In 
abrupt SWing of the combined structure toward 
the vertical position, imposing a severe sitti’ain on 
the cable 25 at the time the slack Was taken up. 
In a similar manner, should the contined struc 
ture be started from the vertical to the horizo(n- 
tal, when the carriage is were in a fully extended 
upward position, as illustrated in Fig. 3, the cen 
ter of gravity of the combined structi!!e night 
be such that, when noved partially to the heri. 
Zontal position by the tilt notor , it would 
swing rapidly by its own weight, the remainder 
of the distance, causing a danger of impact dan 
age to the mechanism. 
To avoid the possibility of the above occur 

rences a limit switch 93 is not inted on the Car 
riage support, 5. This limit Switch 33 is con 
nected in the circuit of the tilt motor , aS 
shown in Fig. 6. She switch 3, inciu des an actu 
a ting element SS adapted to be engaged by a 
dog S8 mounted on the carriage 6. When the 
carriage 6 has moved upwardly, as viewed in Fig. 
1, a predetermined distance relative to the car 
riage support S, the dog 33 engages the astulat 
ing element, 3 throwing the limit switch 36 to 
its open position and breaking the supply circuit, 
to the tilt notor . Thus, when the carriage 6 
has moved a relatively short distance which is 
Substantially less than the upward in ovement 
permitted by the limit Switch 32, the Supply cir 
cuit to the tilt motor is interrupted and ener 
gization of this motor is prevented. The tilt 
notor cannot then be energized to nove the 
combined structure of the carriage support 5 and 
the carriage 6 from the vertical to the horizon 
tal position until the carriage 8 has been noved 
downwardly, as viewed in Fig. 1, to a sufficient 
extent that the dog 98 again engages the actu 
atting element 9 throwing the limit. Switch 93 
to its closed position. Similarly, if the carriage 
6 has been extended sufficiently to the rigint in 
a position shown in Fig. 4, that the dog 33 has 
passed beyond the actuating element 35 of the 
imit, switch 36, the tilt motor cannot be ener 
gized to unwind the chain 25 until the carriage 
has first been retracted to a sufficient extent 

that the dog 98 engages the actuating element 35 
again conditioning the limit switch for providing 
a circuit to the tilt motor . 

in the specific embodiment of the invention 
illustrated the carriage Support 5, the Cari'iage 
S and the operating isnechanism associated there 
With including the tilt motor and its mount 
ing and the arms and 8 and their Supporting 
brackets are shown supported on the vertical 
members 3 which form part of the frane . If, 
for any reason, it is desired to secure a greater 
vertical movement of the mechanism, this strug 
ture could alternatively be mounted on sides re 
ceived in the channels formed by the Vertical 
members 3, the entire mechanism being in OVale 
vertically in the slides by any conventional hy 
draulic lifting System. 
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A modified form of ray invention is shown in 
Fig. 7. The structure of this modified form is 
the same as that of the lift truck previously de 
scribed with the single exception that a positive 
unload bar 39 is provided in lieu of relying Oil 
the frictional engagement of the conveyor chains 
22 with the carton i2. Referring to Fig. 7, it 
can be seen that the unload bar 39 is Secured 
at its ends to the chains 2 so that movement of 
the chains 3 in the nanner previously described 
for unloading is effective for moving the unload 
bar 99 along the carriage 6. The unload bar 39 
includes two outwardly extending ears 53 which, 
in the horizontal position of the carriage 3, are 
adapted to engage the rear end of the carton R2 
so that movement of the unload bar under those 
circumstances to the right, in the position of the 
structure corresponding to Fig. 4, is effective for 
pushing the carton 32 positively off the carriage 
6 and stacking it in a horizontal position on top 
of other objects. The construction illustrated 
in Fig. 7 has an advantage in that the OutW2.1'dly 
extending ears 35 of the unload bar may be 
employed for assisting in lifting a carton 62 vei 
tically. Under these circurinstances the entire 
reliance for support of the carton in its vertical 
position need not; i.e piaced on the blade 33, since 
the ears 99 may be brought into engagement 
With the botton of the carton to assist in Sup 
porting the carton in the vertical position aid 
in lifting the carton. In the form previously de 
scribed the chains 2 are aliyayS driven in one 
direction. En the form shown in Fig. 7, it is nec 
eSSally to reverse the chain-driving motor to re 
tract, the unloag bar 33 in order to condition it 
for the next unloading operation. 
While have shown and described Specific 

embodiments of my inventioi, do ct, desire 
ray invention to be limited to the particiliar con 
struction shown and described and inted by 
the appended claims to cover all Zodifications 
Within the spirit, and scope of Iny inventioi. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. A lift, truck comprising a fraine, a carriage 

support pivotally mounted on said frame, a pair 
of crossed arms pivotally mounted. On Said traine 
and pivotally connected to Said Support for 
mounting said support, on said fraine and for 
guiding said support between elevated horizontal 
and vertical positions relative to said fraine, a 
carriage slidably mounted on said support, means 
for moving said carriage relative to said support, 
a lifting element slidably mounted on said car 
riage and adapted to engage an article to be 
lifted, and means for inoving said lifting ele 
ment relative to said carriage. 

2. A lift, trek coa prising a frare, a carriage 
Support pivotally inointed on said frame, means 
for moving said carriage silpport between verti 
cal and horizontal positions, a carriage slidably 
incunted on said supgoit, a first Spiro?tretro 
tatably not inted or said carriage at one end 
thereof, a second sprogket rotatably nounted 
on said carriage at the other end thereof, 
a drive sprocket rounted on said carriage Slip 
port, an endless chain engaging said spirockets, 
means for rotating said drive sprocizet, means 
for preventing rotaticin of one of said first 
neitioned Sprockets Whereby rotation of said 
drive Sprogket effects igngitudinal rovement 
of Said carriage relative to said carriage 
Support, a lifting element, slidably mounted on 
Said carriage and adapted to engage an article 
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to be lifted, and means for moving said lifting 
element relative to said carriage. 

3. A lift truck comprising a frame, a carriage 
S!!pport pivotally mounted on said frame, means 
for Yaoving said carriage support between verti 
Cai and horizontal positions, a carriage slidably 
ilounted on Said Support, a first sprocket rotat 
ably i2Clinted 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, neans for pre 
Venting rotation of one of said first-rmentioned 
Sprockets whereby rotation of said drive sprocket 
effects longitudinal novement of said carriage 
relative to said carriage support, a lifting blade 
slidably Inounted on said carriage and arranged 
for insertion 2nder the collar of a shipping car 
tion for lifting the carton, and means for moving 
Said biade relative to said carriage. 

4. A lift truck comprising a fraine, a carriage 
Support pivotally no: Inted on said frame, raeans 
for moving Said carriage support between verti 
cal and horizontal positions, a carriage slidably 
in Ounted on Said Support, a first, locking means 
inoliated on Said carriage support and adapted 
to engage said carriage for preventing relative 
noverient of Said carriage and said carriage 
Support, said first locking means being normally 
Gisengaged fron said carriage, a solenoid for 
actuating said means into engagement, with said 
carriage, a first Sprocket rotatably mounted on 
Said carriage at One end thereof, and a second 
Sprocket rotatably naouinted on said carriage at 
the other end thereof, a drive sprocket mounted 
On Said carriage Support, an endless chain en 
gaging Said Sprockets, means for rotating said 
drive Sprocket, a second locking means normally 
engaging One of said first mentioned sprockets 
for preventing rotation thereof whereby rotation 
of Said drive Sprocket effects longitudinal nove 
ment of Said carriage relative to said carriage 
Support, a Second Solenoid 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 is O'Wing Said Sec 
Ond locking means to its disengaged position 
and for Simultaneously deemergizing said sole 
noids for iaoying said first locking ineans to its 
disengaged position and for moving said second 
iocking means to its engaged position. - 

5. A lift truck comprising a frame, a Carriage 
Sliport pivotally mounted on said frame, means 
including a notor for moving said (carriage Sup 
port between vertical and horizontal positions, a 
carriage slidably Raounted on said Carriage Sup 
port, ?neans 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 deemergizing said motor when said 
carriage Support reaches its horizontai position, 
a third limit Switch for deemergizing said notor 
When Said carriage has moved beyond a pre 
deterrained position relative to said carriage sup 
port. 

6. A lift truck comprising a frame, a carriage 
Sugport pivotally mounted on said frame, means 
including a first notor for moving said carriage 
Support between vertical and horizontal posi 
tiors, a lirit switch for deenergizing said first 
motor when said carriage Support reaches its ver 
tical position, a Second liait Switch for deerergiz 

  

  



2,684,773 3 
ing said first motor when said carriage reaches 
its horizontal position, a cari'iage slidably 
mounted on said support, neanS including a Se2 
ond motor for moving said carriage relative to 
said support, a third limit switcin for deemergiz 
ing said second notor to lait, movement of Said 
carriage relative to said carriage Support in One 
direction, a fourth limit switch for deemergizing 
said second motor to init novement of Said car 
riage relative to said carriage Support in the Op 
posite direction, a fifth limit switch for de 
energizing said first motor when Said carriage 
moves beyond a predetermined position relative 
to said carriage support in one direction, a lift 
ing 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 to said carriage, a sixth liit Switch for 
deenergizing said third motor to limit imovement 
of said blade relative to said carriage in one di 
rection, a seventh limit switch for deemergizing 
said third motor to init novernent of Said blade 
relative to said carriage in the opposite direction, 
a conveyor chain mounted on Said carriage, and 
means including Saifi second motor for driving 
said conveyor chain to unload articles from said 
carriage in the horizontal position. 

7. A lift truck comprising a frame, a carriage 
Support pivotally mounted on Said frame, nea-InS 
including a first motor for moving said carriage 
Support oetween vertical and horizontal posi 
tions, a limit switch for deenergizing said first 
notor when said carriage support reaches itS 
vertical position, a second limit Switch for de 
energizing said first notor when said carriage 
reaches its horizontal position, a carriage slid 
ably mounted on said support, a first sprocket 
rotatably mounted on said carriage at one end 
thereof, 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, 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 nove 
ment of said carriage relative to said support, 
a third limit Switch for deenergizing said second 
notor to lirait novernent of Saig Carriage rela 
tive to said carriage support, in One direction, a 
fourth limit, Switah for deenergizing said second 
notor to init noverinent of said carriage rela 
tive to said carriage Support in the opposite di 
rection, a fifth linit switch for deemergizing said 
first notor when said carriage noves beyond a 
predeteriained position relative to said carriage 
Support in one direction, a lifting blade slidably 
nointed on said carriage and adapted to engage 
an article to be lifted, nears influiding a third 
notor for innoying said blade relative to 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 said carriage in one direction, a Seventh 
limit switch for deenergizing said third inotor 
to limit novement 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 movement 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 neans for 
actuating said first locking means Out of engage 
ment with said one of said first-talentioned 
sprockets to afford movement of Said chain for unloading said carriage. 

8. A lift truck comprising a frame, a carriage 
support pivotally nounted on Said frame, means 
for noving 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 
norrally engaging one of Said first-inentioned 
Sprockets for preventing rotation thereof Where 
by rotation of said drive Sprocket effects longi 
tudinal movement of Said carriage relative to said 
Carriage Support, Said chain being arranged to 
engage an article to be stacked for unioading the 
article from Said carriage in the horizontal posi 
tion of Said carriage, means for disengaging said 
first locking neans for affording novelinent of 
Said chain relative to Said carriage for unloading, 
and a Second locking neans foir preventing nove 
inent of Said carriage relative to said carriage Support. 
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