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This invéntion rélates to dévices for Haridling »

articles and matérials; ard especially to such de-
‘vices which are suitable for transporting articles
fFom -point to point and for stacking the mia-
terials 'in’ elévated "positions in “warehousés and
the like.

Heéretofore it has beéen common practice to
place materials or objects such as containers to
be stored, transported or piled onto decks or
pailets which are raised from the foor on legs
or blocks sufficiently to permit the arms or prongs
of a Tifting truck to be inserted thereunder. The
containers on the pallet are lifted irom the floor
formovement to a stacking location where they
may then be raised to the desired height for
stacking, THe containers with the pallet are
thern déposited on the stack, from which they inay
be rémoved by reverse operationis and with equal
facility.

This préactice involving the 1se of trucks, how-
ever, is objectionable for séveéral reasons. The
lifting trucks dre constructed with Iifting forks
projecting from an end or a side theréof. The
load is thus overhanging and the truek néces-
sarily ‘operates as a counterbalancing ‘weight.
The lodd capacity of these arrangemients is lim-
ited by the moderate- counterbalancing of the
truck. ‘Such arrangements ‘are inherently top-
heavy when the load is considerable. ~Another
undesirable féature of such trucks is the niecessi-
ty of allowing g relatively wide aisle space for
turning or m&neuvering the loaded truck at right
angles across the-aisle when the load is about to
be discharged upon-or taken from the pile. This
necessary - allowance for maneuvering or aisle
space reduces the available” storage space in a
given warehouse and increases the unit cost for
ground space. Power means to drive these port-
able-devices is also costly in that they are small
units of the storage battery-electric motor, gaso-
ling -engine or other individually powered type.
“The entire power unit must be duplicated for
each truck. Installation and maintenance "of
such equipment is costly and additional ‘floor

space is reqguired for its storage and servicing. .

From the fact that the loads are inherently top-
heavy, it is further evident that such truck equip-
ment is adapted to make only relatively low piles.

It is among the objects of the present inven-
tion to provide apparatus which avoids the dis-
advantages of the truck-operated transporting
and stacking devices hereinabove enumerated.
“Another object of the invention is to provide
devices W‘uch make full and eﬁiment -use of prac-

‘tically all'of the storage space. A further objéct
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inTFigs. 6 ang 7.
‘means ‘which imparts longitudinal movement.of
‘the” transverse .carriage along ‘the. longitudinal
‘tracks and ftransverse movement .of-the. turn-

2

is to provide a device which can be manipulated
‘with ‘gredter speed than -~the -present ‘“forked
‘trusk,” with no increase in operating personnel.
Other objects of the invention will be apparent
frofi-the following ‘description which will be'made
in-connection-with the drawings in-which

“Fig. 1 is-an‘elevational view showing one modi-
‘fication of my improved lifting and stacking de-
‘vice,

g, 2 is'an-enlarged plan and sectional view
taken“bn--‘the" line 2—2 of Fig. 1,

“Fig. 3-is-an e1evab10na1 -and sectional view
tal;en on the Tine' 3—3 of Fig. 4,

I‘lg ‘4-is-a plan view of the turntable and the

1rlaffe supporting the-same,

‘Fig.-5-is*a partial end elevational view of the

‘structure-iflustrated in Fig, 4,

Fig:*6 is-a-plan-view of a modified carriage‘de~
signed-for heavy work -wherein all-moving parts
of the turntable are power driven,

g. "7 is ‘a partial side elevational view of the

‘ediriage-shown in Fig. 6, including additionally
the 7~1ongittidina1 trackway and the ecarriage
‘mountings appended thereto, and

“Fig:-§ is-the end elevation of an-assembly em-
bodying the ihvention which is a ‘secheme for ex-

‘tending the trackways beyond the loading area.

“The oObjects'of the invention are attained in

‘general by -providing sn upright 1ifting “mast
mouhted on-an-‘overhead horizontal: turntable,
“hoth ‘of which-are carried by -an overhead con-
‘veyor'which is maneuverable to transport the sus-
‘pended mast-and turntable intc-any -desired. po-

gition-in the stacking space. The upright mast

‘is- provided ‘at-its lower-end with a-lifting’ fork
" or eaulvalent -device for engaging’ the load to he
elevated.
“the ‘mast in‘ upright positien, for rotating “the
‘mast apon-itsvertical axis and for elevating and

Means gre-provided for maintaining

mwermg the lifting-fork along the mast.
in general, two embodiments of my invehtion

are-shown in the-drawings, -one of which-is de-

signed for-lifting and -stacking relatively - light
objects or loads, wherein' the turntable 'may be

rotated-about -its vertical axis by hand opera-

tion-as illustrated in Figs. 1°t0°5, inclusive; and

‘the-other-of ‘which is'designed for manipulating
‘heavier loads, wherein'the turntable may be ro-

tated by means of a power drive as illustrated
“In. either case, the driving

t"able carriage- along the transverse tracks- will
result in the placement of the turntable and
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mast in any desired position in a given horizon-
tal plane, the movements in that plane being
parallel to the respective side walls of the build-
ing in which the device is housed. This driv-
ing means, however, is not necessarily power
driven, but power driven means is preferable.
When electrical motors are employed, they are
controlleé by suitable switches or mechanisms
(not shown in detail) which are positioned con-
veniently adjacent the operator.

Referring to Figs. 1 to 5, inclusive, the over-
‘head trackways, I-beams or flanged structural

members | may be arranged to extend length-

wise along the sides of the storage room, or above
and parallel to the area in which the articles are
to be stacked. Crane support brackets 2 extend-
ing around the edges of the trackways | are pro-
vided with inwardly projecting shafts 3 upon
which wheels 4 are mounted to operate on the
upwardly facing surfaces of the lower flanges of
I-beams |. The brackets 2 are joined fogether
by the transverse structural members § which,
like structural members 1, are preferably I-
beams.

The crane may be power driven by a reversible
driving motor 8 which is suitably connected to a
source of power through the wires 8¢ and 8d,
the trolleys 8¢ and trolley wires 8b. The wires
8b are conductors connected to a two wire metal-
lic circuit system of known construction, a par-
tial side elevational view of which is included in
Fig. 7. The wires 8b are connected to bus bars
to which are also connected the overhead hori~
zontally disposed leads 4Tb (Figs. 1, 5 and 8)
which are suitably connected through shoes 41a
to the motors carried by the transversely mov-
able carriage, such as motors 46, 47 and 80. The
connections to all mofors are made through
switches mounted in the control station 106. For
example, motor 8 is connected to one side of the
power line through lead 8c and fo the other
side -through lead 8d which is a part of a loop
including the switches in the control station 106.
These connections are of well known design and
are not shown in detail. The driving wheels 1
operably connected with the motor 8 are carried
by suitable journals supported by the beam 5.
The motor 8 (Fig. 1) mounted on a bed plate 9
on the I-beam 5 has a shaft |i upon which the
driven wheel {6 is mounted. Bearings 12 and {3
near either end of the beam 5 provide :support
for the axle i85 upon which the traction wheels
1 (preferably having inflated rubber tires) are
mounted to bear upon the lower surfaces 14 of
the structural members 1, and thereby provide
traction for driving the overhead crane along
the storage room. The axle [5 is driven by a
pelt or chain (8 which is driven by the motor
pulley 16 and spans the pulley #T on the shaft
{5. The reversible motor 8 is connected to a
source of power and as mentioned above, suit-
able connections and switches of known con-
ventional design are provided for confrolling the
movements of the motor.

Suspended from the supporting members § is
a carriage or turntable structure from which an
upright mast comprising beam members 20, to-
gether with a lifting hoist housing 2§ and prongs
22, or a platform extending to one side of the
hoist housing, are suspended. The turntable
designated generally as A (Fig. 1) is a structure
having a bed plate 24 (Figs. 1 and 3 to 5) which
is hung from upwardly extending brackets 25.
Rollers, wheels or casters 26 suitable for trav-
ersing along the upper surfaces 21 of the lower
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4

flanges of the transverse beam members 5, or
other top surfaces of these beams, are mounted
to turn on pins or shafts 28 in the brackets 28§
and to roll along these upper surfaces. Two
sides of the bed plate 24 rest upon and are at-
tached to the opposite rails 24’ of the frame to
which the brackets 25 are directly secured by the
bolts 25°.

The turntable comprises a rotating member,
such as the circular bed plate 29 (Fig. 3), to
which the mast structure is directly attached.
The circular rotatable bed plate 29 is main-
tained in proper spaced relation to the fixed
bedplate 24 by a plurality of rollers 36 and 3i
(Fig. 4) suitably supported in brackets 32, and
arranged to bear both upon the upper and lower

taces of plate 24 at or near the edge of the plate

24 and in a circle which is concentric with the
turntable 28. The bed plate 24 is provided with
a circular opening to permit the element 28 to
be disposed therein with small clearance at the
edges for turning. Upright bracket members 33
support a cross channel member 34 which is
spaced above the plate 24 and turntable 29. The
channel member 34 carries a thrust bearing 35
in an axis passing through the center of the turn-
table. 'The turntable is also provided with a
thrust bearing 85’ at its center and these bear~
ings are held in operative position by the king
pin 36. This mounting serves both to center
the turntable in the circular opening in the bed
plate and to maintain the turntable horizontally
when a load is borne by the fingers 22.

The turntable may be, and preferably is, pro-
vided with a stop or locking device for retaining
it in predetermined loading and unloading posi-
tions. As shown in Fig. 4, the motors for longi-
tudinal and transverse movement are also made
inoperative when the turntable is unlocked for
turning. For this purpose, notched Ilocking
plates 37 are located on the fixed plate 24 at de-
sirable points, such as 90° points of the turn-
table, and are provided with notches 38 to fit a
retractable spring biased latch 33 which is
mounted at the edge of the turntable. When the
turntable is rotated to the desired position, the
latch 88 is forced by the spring to enter the notech
38 in fixed plate 37, This retains the mast and
its suspended load in the desired angular posi-~
tion while the loaded pallet is being transported
or deposited in the stack. The latch 8§ is
mounted to slide radially in a channel formed at
the edge of the turntable within a guide 49 which
is affixed to the circular plate 29. The latch may
be provided with means, such as a spring (not
shown) to retain it normally in an outward or
locking position so that locking will take place
whenever it encounters the noiched plate 31. A
manually operated withdrawing or unlocking
device may be provided. However, the latch 39
is preferably attached for operation to electri-
cally operated armatures 41 of -a solenoid 42
which is spring loaded to hold the latch 38 in
locking position when the solenoid is deenergized.
The armatures 41 carry an abutment 43 which
engages an arm 44 of a power control switch 45
which makes and breaks the control switch in a
power circuit for both the motor 8 for longitudi-

nal movement and the transverse carriage motor

41. The solenocid is energized by closing a hand
operated switch which is located within reach-
ing distance of the floor in the control box {86
and connects the solenocid with a suitable source
of power, such as a battery or rectifier (not
shown). The connections are desirably arranged
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so that upon energization of the Soienoid the
latch 39 will be disengaged from the bracket 37,
when the turntable may then be rotated man-
ually as iltustrated in Figs. 1 to 5 or electrically
as illustrated in Figs. 6 and 7, and the control
switch arm 44 will be operated to open. position
so that power motors 41 and 8 cannot be oper-
ated for operating the crane. When the sole-
noid 42 is deenergized, the latch or bolt 39 and
switch arm 44 are returned to closed position by
a biasing spring (not shown), and motors 47 and
8 may then be operated. Positive means for
preventing the return of the solenoid operated
bolt to a locking position while the turntable is
being turned from one station to the next com-
prises arcuate stop members 59 extending be-
tween locking stations. The arcuate members
58 are mounted on the fixed bed plate 24 on
brackets 88. The arcuate stop members are in-
terrupted so that they do not interfere with the
free movement of the latch 39 at the locking
stations. Between locking stations the outer-end
of lateh 38 may slide on the arcuate stop mem-
bers and retain the latch 39 and switch arm 44
in their unlocking position. Additicnal locking
stations intermediately positioned between those
shown in Fig. 4 can be provided for locking the
turntable and load arms in any desired angular
position for providing a greater variety of stack-
ing positions for disposing the load fingers 22.

When the load is brought to the desired longi=~
tudinal and lateral position by operation of the
overhead crane and the lateral movement of the
turntable carriage, the desired elevaticn of the
load is attained by the operation of the hoist
motor 48. The solenoid 42 may be energized to
withdraw the bolt 39 and allow the turntable to
be turned to the desired angular position. As
described above, when the solenoid is thus ener-
gized and operated to unlock the turntable, the
power control switch 85 is opened, thereby pre-
venting all operation of longitudinal motor 8
and traversing motor 47. When the turntable is
breught to the angular position so that the hoist
with its Ioad faces to the side where the mate-
rial is to be stacked and the bolt 39 is returned
to normal position, the switch 45 is closed. In
the modification shown in Fig. 4, two of the
diametrically disposed notched locking plates 37
are located so that the forks will be parallel to
the beams 5 and 34 and perpendicular to the line
of the stack when the latch 89 is in locking posi-
tion, and the other two locking plates 37 are
removed ninety degrees from the first ones
named.

Two vertical structural members form the
sides 20 of the mast, and are welded or other-
wise secured at their ends to the turntable equi-
distantly from its center and in a line parallel to
the diameter. The side members 28 are desir-
abhly T-beams with their re-entrant sides facing
each other, fastened at the tops by welding to the
turntable 29 and reinforced against turning by
short angle bars 48. The mast members 20 are
extended to give small but ample clearance above
the level of the floor and they are held in up-
right position against loads placed on the forks
22 by oblique chords 49 which are suitably an-
chored to the turntable.

The hoist housing 21 (Pigs. 1, 2 and 8) carries
forks 22 projecting horizontally as a platform
from the lower edge thereof. The housing 21
is-a sleeve which is rectangular in ecross section.
The housing 2! is open at both ends and is
adapted to slide vertically along and envelop hoth
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of the vértical T-beams or mast members 20 On
the narrow lateral sides of the hoist housing 21
are mounted sheaves 50 and the hoisting cable
5! is passed around these sheaves for elevating
the hoist housing. Four idler rolls 52 are mount-
ed on the inner wall of the housing to turn on
pins at the top and bottom of the hoist housmg
and to track along the vertical outer channel of
the I-beams for guiding the housing and reduc-
ing friction while the housing is ‘being elevated
and lowered. Two cable drums 53 are mounted
on shaft 54 (Figs. 3, 4 and 5) directly under the
turntable. The shaft 58 is mounted to turn in
bearings 55 which are mounted on and secured
fo the bottem of the turntable 29 A suitable
worm reduction diive is housed in casing 51 and
is driven by the motor 46 supplying motive power
to the shaft 54 and to the drums 53. For hoist-
ing the housing 21, one end of cable 5i is fas-
tened to one of the cable drums 53 and the other
end is fastened to the ofher drum. A number of
turns - of the cable are wound upon each of the
drums, and the intervening cable from one of
the drums passes over a hoist sheave 61 at the
top of the hoist, and from the other drum over
a corregponding sheaf 61 also at the top thereof,
resulting in two endless loops which are in turn:
run down on the outside of the housing 21 and
caught under their respective hoist sheaves 50.
This arrangement of cable 5f provides an equal-
izing effect upon housing 21 when it is to be
raised or lowered. The motor 46 is adapted to
drive forwardly and in reverse so that the hoist
may be elevated by propelling the drums 52 in
one direction and lowered by reversing the direc-
tion of drive. In lowering the hoist or any load
which it may be carrying, the weight of the hoist
housing is sufficient to lower it when the motor
is reversed and to maintain the cable in operative
pesition on the various sheaves,

The turntable in the modification shown in
Figs. 1 to 5 and 8 is turned manually for angular
positioning by the handles 185 mounted on the
hoist housing 2i. The electrical switches for
controlling the motors 8, 46 and 47 and the sole-
noids 42 are enclosed in a housing {06 which is
suspended conveniently to the operator on cables
187 from the turntable plate 29. The leads from
the control switches in housing 108 are carried
in the cables 187 and they are suitably connected
in the well known manner for operation with the
ccils of solenoids 42 and the various motors.
The leads to the motors in the cables 197 lead
to separate switches in housing 188. Instead of
a two wire metallic circuit, a standard three wire
system can be used if desired and the connec-
tions made thereto in the well known manner.
In the modification shown in Figs. 6 and 7 the
cables carry an additional lead from a fourth
switch in the housing 165 which connects with
the motor 89 for turning the turntable. Thus,
the operations of transporting the load longi-
tudinaily along the beams | or transversely along
the beams 5 and the operations of unlocking the
turntable or unlocking the turntable and motor,
and rotating it into position for unloading or
loading, are controlled from the switch hous-
ing 106.

In the modification shown in Figs. 4 and 5,
means are provided for hoisting by power and
for moving the turntable along the longitudinal
and transverse beams by power. For the trans-
verse movement, the motor 47 mounted on the
turntable carriage is provided with a pulley 64
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which is ¢onhected with a second pulley 65 keyed
to axle 62 thru a suitable chain or belt 66. The
axle 62 is journaled in bearings 63 carried by the
carriage. Power is transmitted from the motor
47 thru these pulley connections to axle 62 for
turning the friction wheels 61’ which may carry
inflated rubber tires. The motor 47 is of re-
versible - type, and is .electrically connected
through the cables {87 to suitable controls as
described hereinabove whereby the operator can
regulate the direction of rotation of the motor
and the direction in which the bed plate struc-
ture is propelled along the I-beams 5. The lon-
gitudinal movement of the structure along the
I-beams { has already been described as being
driven by the reversible motor § which is mounted
on the transverse structural members or carriage
5 and which is not shown in Fig. 4.

The lifting fingers 22 may be shaped so as to
cooperate with conventional supports for the
material to be stacked, such as the skid support
108 shown in Fig. 1 or the pallet {0i shown in
Fig. 8.

The etabodiment of my invention illustrated
in Figs. 6 and 7 is similar to that shown in Figs.
1 to 5, but the modified form shown in Figs.
6 and 7 is of heavier design to accommodate
greater loads, and means are provided for turn-
ing the rotatable turntable by power, thereby
providing power drive for all movements. The
turntable is also of modified construction. The
movement of the turntable structure along the
I-beam supports |, the hoisting and the trans-
verse movement along I-keams § are similarly
controlled and driven by the motors 8, 48 and 41,
respectively. Inflated pneumatic tires on the
wheels 81’ mounted on the axle §2 frictionaly en-
gage the under faces of the lower flange of each
I-beam 5§ for moving the turntable supporting
carriage back and forth transversely between the
longitudinally extending track members {.

In the modification shown in Figs. 6 and 7, the
turntable supporting carriage is built up of six
structural members or beams placed on edge and

welded together end to end forming a frame 72 ¢

having three longer sides of one length constitul-
ing the three fragmentary sides of a friangle
and three shorter sides of equal length constitut-
ing three fragmentary sides of another triangle.
The three short sides provide upright members
upon which are mounted brackets or trunnions
T3 carrying pairs of rollers cr casters 38.
bed plate 24 upon which the rollers 32 travel is
finally mounted on the top edges of six other
structural members or channels 82, and the plate
24 is fixedly supported at the sides by the rec-
tangular frame which is suspended from the
transverse I-beams § by the brackets 25, the ends
of I-beams 5 being fixed to the frame members
5’ (Fig. 7) carrying the casters or wheels 4. The
six sided structure composing frame 72 rests upon
and is integrally secured to the circular plate 63
which is maintained in rotatable relation within
a eircular cpening in fized bed plate 24. On the
lower face of plate 6@ are fastened a plurality of
bearing brackets 16 (Fig. 7) each supporting a
wheel or roller 1. These wheels 77 are arranged
with their axes vertical and to roll along the inner
surface of circular guide or channel 88, the uppser
web of which is fastened to the lower surface of
the fixed plate 24 along the margin of the circu-
lar opening. The cylindrical web portion of the
channel 88 is thus concentric with the-edges of
the turntable and the opening in plate 24 and it
serves with the rollers 1T as a guide to retain the
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8

turntable in centered operative position. The
lower web of the channel 68 serves as a circular
track upon which the power driven traction
wheels 89 travel. The wheels 89 and turntable
motor 89 are supperted from the turntable, as
will be hereinafter described and the wheels 89 |
rolling along the lower horizontal surface of the
circular channel §8 serve as traction means for
turning the turntable and as means for prevent-
ing tilting of the turntable. The brackets 16 en-
gage the upper flange of the circular flange 68
and also prevent undue upward movement of the
turntable. The wheels 3§ mounted on the trucks
or trunnions 13 serve to maintain the turntable
in its correct horizontal position and permit axial
rotation of the mast 28, and the wheels 77 rolling
on the circular inner surface of channel €8 main-
tain the proper centering of the mast 25 and the
turntable with relation to its supporting carriage
while the engagement of wheels 88 with the lower
cireular flange of the channel §8 provides trac-
tion for turning.

Similar to the modifications of Figs. 1 to 4, the
supporting mast 28 of Figs. 6 and 7 is carried by
the turntable proper and turns therewith. In
this modification, however, the turning is acconi-
plished by a reversible type motor 8 mounted on
the under side of turntable frame 72. The turn-
table is driven by the reversible motor 86 in either
direction through the pulley 8{ keyed on the
motor shaft, belt or drive chain 84 and pulley 82
keyed on shaft 83 mounted in brackets 835 on tHe
under side of plate 69. The meshing gear wheels
88, one of which is mounted on shaft 83 and the
other of which is mounted on the axle 81, drive
the first wheel 89 in one direction on the under-
side of channel §8. At the other end of shaft
83 is mounted a sprocket wheel 88 carrying a
chain 842 which passes over the sprocket wheel
84’ keyed to the axle 87 of the other or second
friction drive wheel 88, thus driving this fric-
tion wheel in the cpposite direction to the diame-
trically located gear driven friction wheel. The
pair of gear wheels 86 and the sprocket wheels
88 and 84’ are similarly proportioned so that
the speed of the friction wheels 88 will be alike.
Suitable electrical connections including a con-
trol switeh in the control switch housing 185 are
connected to the motor 80 and the traction
wheels 89 are caused to rotate in one direction
or the other by the motor 88 for roiating the
turntable, mast 26 and fingers 22 into the desired
angular position. )

The hoisting motor 4% is suspended from the
frame members 72 of the turntable in the modi-
fication of Figs. 6 and 7 and the drive for the
cable drums 53 and cable 81 'is similar to those
of the above describéd modifications. - The mast
20 is arranged like the other described modifica~-
tion and the actuating rigging is similar. A lock~
ing device similar to that illustrated in Figs. 1 to
5 may be used by mounting the solenoid operated
latch on the turntable plate 89 and the fixed
jatch receptacle on the fixed plate 24. A sole-
ncid actuated switch corresponding to switch 45
of Fig. 4 may be used which renders the longitudi-~
nal and transverse motors inoperative when the
turntable is unlocked, but a preferable arrange-
ment in the switch corresponding to switch 45
comprises solenoid operated circuit interrupters

‘in the circuits of all the motors, except the hoist-

ing motor 46, arranged so that the motors 8 and
47 will be made inoperative when the sclenocid
operated latch is in the unlocking position and
so that the circuit to the turntable motor 80
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(Figs. 6 and 7) may be operated in that position
of the latch and inoperative in the locked posi-
tion of the latch. This arrangement in the cir-
cuit of the turntable motor constitutes a safety
device whereby the moter for turning the turn-
table may not be operated unless the turntable
lock is in its unlocking position.

The device is especially suitable for stacking
and storing cartons containing supplies or man-
ufactured commodities which have been made
ready to ship. In manufacturing operations
the cartons, boxes, drums or the like in which
the commodities are packed, are placed in tiers
upon platforms or pallets which are raised above
the floor level on skids, wheels or frames. a suf-
ficient distance to permit the prongs. 22 to be
freely inserted thereunder in order to. erngage
the under surface of the locaded pallet. The
pvallet 181 is then lifted from its support, such
as a truck {88 (Fig. 8) or from the floor, and
maneuvered by the above described crane mech-
anism to the loading position. At the loading
position, an alley only wide enocugh to admit
the losded pallet 181 (Fig. 8) and the suspended
mast is essential since it is' not necessary with
proper maneuvering to turh the pallet to bring
it into position. to be deposited in the stack.
Only elevation of the load and lateral movement
into the open stacking:space is necessary. This
avoids allowance of valuable floor space which
is: necessary for turning trucks bearing pallets
t0 loading position. Inasmuch as'my improved
lift arrangement requires no allowance for truck
handling, a saving of 50% or more of the space
formerly given over to maneuvering: of the
trucks can now be utilized for storage. Some-
what higher stacks of containers can also be
built up with the novel stacking arrangement
than are possible with the top-heavy trucks for-
merly used since the height of the stack is lim-
ited only by the amount of head room provided
by the height at which the supporting beams,
such as girders, are mounted. This feature
contributes to greater stacking volume per unit
of floor space.

The crane structure carried-on I-beams- |- is-

installed preferably thru.the length of the stor-
age building, while: the transverse moving por-
tion thereof movable along I-beams. 8, operates
across.-the stacking area. This permits the mast
to be moved into any selected location in the
storage area so that the operator. is thereby en-
abled to select the most desirable areas.for stack-
ing purposes and those which are most desirable.
It is also possible with this lifting mechanism
to solidly stack the entire floor space with pal-
lets but the desirability of chronologically mov-
ing the stacked material from storage in the
order that it is stored and other storage re-
quirements make the use of aisles desirable:

Figure 8 is illustrative of a device adaptable:

for use where an extension of an overhead
trackway is desirable. Power connections are
omitted in this view, except lead 4756 and the
shoe 47a, inasmuch as it"is evident that a length-
ening of the power supply’ lines connected to
the motor or motors mounted on the furntable
is the only essentisl variation in- the power
means. The illustration shows: a partial. view
of a freight car 118: placed beside- the loading
platform 1! of & warehouse. On:the warehouse
wall {12 and extending outwardly therefrom is
mounted a fixed I-beam-section I{3.of the kind
used for the transverse. overhead. trackway 5
of the loading. crane.. The fixed I-beam. 113 is
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preferably located in the middle of a doorway
which: may be closed by the sliding door {{£.
The I-beam is secured. to the wall at one end
by the bolts 115, which are: passed through the
upper flanges and:secured in: the wall: {12 with
the lower flange on the- same level as the over-
head longitudinal or transverse' (as shown)
trackway of the loading: device; and the inner
end. of the beam sufficiently close to-the open
end- of the trackway to constitute an extension
of the trackway, so that the turntable miast and
hoisting- support can be wheeled onto the out-
wardly  extending beam (13- as’ illustrated in
broken lines. The outer end of heam (13is sup-
ported- from abcve by the chord (i6 attached
at one end to tle eye-bolt 117 in-the wall of the
building and at the other end to:the eye 118
which is- attached to the upper surface of the
beam near the outer end. A stop member 119
at the outer-end of the heam prevents the turn-
table carriage from™ rolling off the end. The
beam may be extended as far as the edge of the
platform but where regulations will permit it
may well be extended somiewhat farther so-that
the mast 28 will- reach about to the door as il-
lustrated- in broken lines. The farthest exten-
sion:permits-the lifting of pallets from the floor
of a box car while, with a shorter beam, the
loaded pallets - may be lifted as from a truck 188
which may be loaded in the car and wheeled to
the platform. Where beams- such as [§3- are
mounted to- extend the longitudinal tracks I,
they may be similarly constructed and provided
with power extensions:

In. operation; a’ number of commodities to be
stacked are arrariged on pallets {81. The over-
head- crane is moved into place so that the de-
pending mast- is in-position and the forks 22 are
advanced under the pallet. The appropriate con-
trols at the- control station 186 are now manip-
ulated.to cause-motor. 46-to start rotation in the
appropriate direction to hoist the pallet above
obstruetions on the floor. This motor operates
drums-53 and the cable and pulley connections 58,

54 and-61. The control switch or circuit breaker

45-for motors 47 and.8 being closed, appropriate
cireuit centrol switches in the control station 185
are then operated to put motors 8; 47, or 8% in
circuit for turning the load in the direction for
transportation or for transporting: the load to the
desired- point: for stacking. The load, mast and
turntable can then be turned intec position, if need
be, for stacking by operating the turntable latch
to-release position and rotating the turntable
manually (Figs. 1 to 5), or by appropriately en-
ergizing the turntable-motor 8% (Figs. 6 and 1),
depending upon. whether or not motor operation
is provided. When the load is properly positioned
and-:the turntable is locked, the-appropriate mo-
tor circuit: for the hoist motor 46 is closed for
elevating the load. When properly elevated, the
load is then appropriately moved laterally or lon-
gitudinally aleng the transversely or longitudi-
nally extending tracks to-the desired position in
the staek and finally lowered onto the stack.
The lifting- forks thus being disengaged, the de-
vice. can-be returned for a new load by appropri-
ate reverse movements.

The lowering of:the mast housing and. forks is
aecomplished by reversing the direction. of. ro-
tation-of motor 46 (Fig. 3) causing the cable 51
to. unwind. from drums 53;. and permitting the
housing 2{ to lower on the mast structure 2§ by
gravity. When the loaded:pallet has been placed,
the motor 48 is stopped, and motor 47 is-energized
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to cause the bed plate 24 to move in a direction
to withdraw the fork prongs from bheneath the
pallet and then, by manipulating controls for
reverse movements of either motors 47 or 8, cause
the crane to move the mast to o posﬂuon for re-
enactment of the cycle.

For eliminating manual operations, especially
where heavy loads are to be handled which are
too heavy for manually operating the equipment,
I provide means for motor operation as Nustrated
in Figs. 6 and 7 wherein all the movements are
operated by electric motors. The longitudinal
operation of the device is identical with the modi-

7]

fieation shown in PFigs. 1 to 5, but the rotation of

circular bed plate 28 is here motor controlled by
the reversible motor 88. In another modifica-
tion, instead of bringing only the power leads of
the transverse motor through the circuit breaker
45, the circuit bresksr 245 may comprise multiple
connections for breaking the supply circuits of
any one or any combination of the motors 8, 47
and 80, so that only one or a variety of combina-
tions of motors can be made inoperative when
the turntable latch is open to permit turning of
the turntable. Por example, the power leads for
both transporting motors 8 and &7 can be brought
through the circuit breaker 45 and switches in
control box 188, or the power leads for motors
8, 47 and 80 may be brought through the circuit
breaker 45, or only one of them, such as the power
leads for the hoist motor &8, can be arranged to
be broken when the latch is in position to permit
turning. Alternatively, the power leads for the
turntable motor may be brought through the cir-
cuit breaker 45 and this circuit opened when the
latch 39 is advanced to prevent turning of the
- turntable and closed when the solenoid withdraws

the latch to permit turning of the turntable.
Thus any of the motor controlled operations can
be interlocked with the operatlon of solenoid-
operated latch 39.

From the foregoing disclosure it will be recog-
nized that the invention is susceptible of modi-
ﬁca.tion without departing from the spirit and
-scope thereof and it is to be understood that
the invention is not restricted to the specific il-
lustrations thereof herein set forth.

Iclaim:

1. A conveying and stackmg device comprising
an upright mast having s guideway disposed
lengthwise thereof; lifting means appended at
one end of the mast including means for guid-
ing the same along said guideway; a horizontal
turntable, said mast being fixedly secured at. its
upper end to said horizontal turntable for turn-
ing the lifting means integrally with said turn-
table into various angular positions in horizontal
planes; a fransverse carriage for supporting the
mast, turntable and lifting means:; an elongated
longitudinal support for supporting said trans-
verse carriage, said transverse carriage and said
longitudinal support comprising tracks for carry-
ing the supported parts therealong; means car-
ried by said transverse carriage for propelling the
suspended parts glong said longitudinal support;
and means supported by the turntable for hoist-
ing the lifting means.

2. A device in accordance with claim 1 in which
the lifting means comprises a hoist motor mount-
ed on said turntable; and recling means connect-
ing the motor and said lifting means for elevat-
mg the same.

3. A conveying and stacking device compris-
ing. an upright mast having a guideway dis-
posed lengthwise thereof; a hoist including an

15

20

40

40

50

55

60

65

78

12

appendage for engaging objects to be stacked;
a support for said engaging means and guide
members for guiding the support along the
guideway of said mast; a horizontal turntable;
said mast being fixedly secured at its upper end
to said turntable for turning the hoist and ap-
pendage integrally with said turntable into var-
ious angular positions in horizontal pilanes; a
carriage upon which said turntable is mounted;
a transverse support including track means for
supporting said ecarriage, said carriage having
means for carrying the same along said trans-
verse support; an elongated loangitudinal sup-
port for supporting - said -transverse support,
said transverse support having means for car-
rying the same along the longitudinal support;
and means supported by said turntable for ele-
vating and lowering said hoist along said mast.

4, A conveying and stacking device compris~
ing an upright mast having a guideway disposed
lengthwise thereof; a hoist including an append-
age for engaging objects to be stacked; a sup-
port for said engaging means and guide mem-
bers for guiding the support along the guideway
of said mast; a horizontal turntable; said mast
being fixedly secured at its upper end to said
turntable for turning the hoist and appendage
integrally with said turntable into various an-
gular positions in horizontal planes; a carriage
upon which said turntable is mounted; a trans-
verse support including track means for sup-
porting said carriage, said carriage having means
for carrying the same along said transverse sup~
port; an elongated longitudinal support for sup-
porting said transverse support, said trans~
verse support having means for carrying the
same along the longitudinal support; a reeling
means rotatably mounted on said turntable;
cable means connecting said reeling means with
said hoist; and means for rotating said reeling
means for elevating and lowering said hoist along
said mast.

5. A conveying and stacking device compris«
ing an upright mast having a guideway disposed
lengthwise thereof; a hoist including an append-
age for engaging objects.to be stacked; a sup-
port for said appendage and guide members for
guiding the support along the guideway of said
mast; a horizontal turntable; said mast being
fixedly secured at its upper end to said turn-
table for turning the hoist and appendage inte-
grally with said turntable into various angular
positions in horizontal planes; a carriage upon
which said turntable is mounted; a transverse
support inecluding track means for supporting
said carriage, said carriage having means for
carrying the same along said support; means sup-
poried by said turntable for elevating and lower-
ing said hoist including a power driven motor;
and means for controlling the supply of power to
said motor.

6. A device in accordance with claim 4 in
which the turntable comprises means for pre-
venting tilting of the turntable and means for
preventing axial displacement of the turntable;
said means for preventing’tilting comprising a
bedplate on the ecarriage,” and: roller “means
mounted on the turntable and arranged to roll
along a circular path on the bedpla,te when the
turntable is turned.

7. A device in accordance with claim 4 in which
the turntable comprises means for preventing
tilting of the turntable and means for prevent-
ing axial displacement of the turntable, said
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means for: preventing axigl displacement-of the
turntable -comprising & - circular track’ member
secured: to. one -side of the bedplate having:an
upright circular track’ member concentric with
the turntable; and roller means mounted-on the
turntableand arranged to roll along said upright
track member when the turntable: is turned:

8; A conveying and stacking device: compris~
ing in combination, longitudinal support mem=
bers, a: transverse support member  movably
mounted at each end upon said longitudinal sup=
port members, a carriage movably mounted: on
said  transverse support member, a turntable
mounted on said carriage; said turntable: sup-
porting o downwardly disposed” mast member
carryirig a load-engaging member movable 'up
and down ' said mast member, powersd .means
supported by said turntable for elevating
and lowering said load-engiging member, and
at ‘least ong additional powered means for ef-
fecting movement of said turntable with respect
to sdid carriage, for effecting movement of'said
carfisgge with respéct to said transverse support
member, and for effecting movement. of said
transverse sUPPOFt member with respect to-said
longitudinal support members.

9. A conveying: and stacking device compris-~
ing an upright mast having a guideway disposed
lengthwise thereof; a hoist including an append-
age for engaging objects to be stacked and guide
meénibers for giiiding thé hoist alohg the guide~
way of said mast; a horizontal turntable; said
mast being- fixedly- secured- at- its: upper end to

said turntable for turning the hoist and said ap- |

pendage integrally with said turntable into vari-
ous angular positions in horizontal planes; a
transverse support having & manipulative car-
riage upon which said turntable is mounted and
including track means for carrying said carriage,
said carriage having means for transporting the
same along said track means; means on said
turntable for raising and lowering said hoist; an
elongated longitudinal support including track
means and manipulative means for carrying said
transverse support therealong; a locking means
for retaining the turntable in predetermined an-
gular positions; power driven means opsratively
connected to at least one of said manipulative
means for propelling the same; power delivery
means for supplying power to said power driven
means including means for controlling said power
delivery; and means responsive to said locking
means for discontinuing the power delivery to
said power driven means when the locking means
is in unlocked position.

10. A device in accordance with claim 9 where-
in the carriage carries rollers for rolling along
the transverse support, an electric motor oper-
atively connected to said rollers for effecting
movement along said transverse support, and an
electric motor for moving said transverse sup-
port longitudinally; and the turntable carries an
electric motor for raising and lowering said hoist;
conductors connecting said motors to a source of
power; and means for controlling the supply of
current to said motors, which means are located
at a central control station.

11. A device in accordance with claim 1 which
comprises an electrical hoisting motor carried
by the turntable; an electrical driving motor
carried by the transverse support; propelling
means driven by the latter of said motors for
engaging the longitudinal support for propelling
said suspended parts longitudinally; locking
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means:engaging the-turntable. for retaining.the
same in a predetermined angular position. .and-
electrically -operated solenoid means -for. actuat-.
ing the locking means; leads for connecting said
driving motor -to a source-of power having cir-
cuit-interrupting - means therein for opening and-
closing - the-circuit; and.means actuated. by said
solenoid means for actuating said- circuit-inter-
rupting means to open circuit position when. said
locking means is actuated to unlocked.position by
the solenoid: -

12, The-combination with. a- traversing..con-
veying and stacking device having spaced beams
adapted: to. transporting articles from point:to
peint. and: stacking the material in:elevated po-
sitions, of a' wheel supported lifting carriage
mounted on the beams, trackways on the beams
along which the wheels of said lifting carriage
travel, said carriage being provided with a. floor
structure and a-driving motor movable there-
with, a-cireular opening or recess in said fioor
structure for accommedating a turntable, a-turn-
table mounted to opsarate freely in said recess,
rotatable means operating hetween said carriage
floor structure and said.-turntable for stabilizing
said: turntable during.- retation,. a - lifting mast
and -a hoisting -motor carried by said turntabile,
and- g lifting ferk-housing carried-by-the mast
and mevakle vertically thereon.

13.- A device in accordance  with claim..9 which
comprises means for retaining said locking means
in unlocked position while said turntable is-be~
ing-turned from one of said predetermined-an-
gular-positions to another.

14. A conveying and stacking device compris~
ing an upright mast having a guideway. disposed
lengthwise thereof; a hoist-including an append-
age-for engaging objects to be stacked and guide
members for guiding the heist along the guide-
way of said mast; a horizontal turntable; said
mast being fixedly secured at its upper end fto
said turntable for turning the hoeist and said ap-
pendage integrally with said turntable into var-
jous angular positions in horizontal planes; a
transverse support having a manipulative car-
riage upon which said turntable is mounted, in-
cluding track means for supporting said carriage,
said carriage having means for transporting the
same along said track means; hoist operating
means including a reel supported by said turn-
table for elevating and lowering said hoist; an
elongated longitudinal support inecluding track
means and manipulative means for carrying said
transverse support therealong; a locking means
for retaining said turntable in predetermined an-
gular positions; electric motfors having power
supply circuits, said motors being operatively
conhected for manipulating said hoist elevating
means and at least one of said manipulative
means; and a circuit opener responsive to open
said power supply ecircuit to at least one of the
motors connected te said manipulative means
when said turntable is in unlocked position.

15. A device in accordance with claim 8 in-
cluding means for effecting movement of the
load-engaging member, the turntable and at
least one of the relative displacements of the
several support members, including the displace-
ment of the carriage, which comprises electri-
cally powered motors; a plurality of stop mem-
bers; a locking device engageable with said stop
meinbers for locking the turntable in predeter-
mined angularly disposed positions; power con-
nections for supplying power to said motors; cir-
cuit interrupting means in each of said power
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connections; ‘a first actuating means on said
locking device operative to open the circuit in-
terrupting means of the turntable motor when
said locking device is engaged with said stop
members; and a second actuating means inter-
locking the circuit interrupting means of each
displacement effecting motor with the circuit in-
terrupting means of the turntable motor, but in
reverse relationship.

16. The combination with a traversing con-
veying and stacking device having spaced beams

adapted to transporting articles from point to

point and stacking the material in elevated po-
sitions, of a wheel-supported ' lifting carriage
mounted on the beams, trackways on the beams
along which the wheels of said lifting carriage
travel, said carriage being provided with a floor
structure and a driving motor movable therewith,
a circular opening or recess in said floor struc-
ture for accommodating a turntable, a turntable
mounted to operate freely in said recess, a lift-
ing mast and a hoisting motor carried by said
turntable, and a lifting fork housing carried by
‘the mast and movable vertically thereon.

17. A device in accordance with claim 1 in
which the transverse support comprises a bed-
plate from which the turntable is suspended and
the turntable comprises roller means bearing on
the bed plate, said roller means being arranged
to follow a circular path on the bed plate; and
means on the turntable for preventing axial and
tilting movements thereof.

18. A device in accordance with claim 1 in
which the transverse earriage carries a circular
turntable member and a bedplate having a cir-
cular opening therein, the margins of which are
closely spaced from the edges of the turntable;
circular tracks on the upper and lower surfaces
of the bedplate; casters mounted on the upper
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and lower surfaces of the turntable for rolling
along said tracks; a king bolt; means centrally
positioned on the turntable for mounting the
king bolt; and means on the bedplate for mount-
ing the king bolt whereby the turntable is cen-
trally suspended in said circular opening.

19. A device in accordance with claim 1 in
which the transverse support comprises a bed-
plate from which the turntable is supported;
wheels mounted on the turntable engaging said
bedplate; a circular track on the bedplate which
is traversed by said wheel means; a circular
channel member mounted with its upper chan-
nel secured to the lower surface of the bedplate,
the web portion of said channel forming an up-
right circular track underneath the bedplate and
concentric with the turntable, and the lower web

~ of the channel forming a downwardly facing cir-

cular track; wheel means supported by the turn-
table for engaging the web portion of the chan-
nel for centering the turntable; a motor mount-
ed on the turntable; and traction means oper-
ably connected to the motor, said traction means
heing mounted to engage said downwardly fac-
ing circular track thereby to turn the turntable
and prevent tilting thereof. i

‘FRED A, MILLER.
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