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- and Lacy Machine Company, Inc., Los Angeles, Cahf., |

‘a corporation of California
Filed Jure 14, 1960, Ser. No. 35, 956
| 9 Clalms. (Cl 214—-7)

This tnvenuon relates generally to unloading apparatus,
- and, more specifically, to- apparatns for unloading elon-
| 'gated hollow objects from racks in which the ‘U‘b]BCLS are
disposed in supernnpesed TOWS. - |

_ﬁ 3 101,852
Patented Aug 27 1963

FIGURE 10 is a fragmentary view of another pertmn

- of the apparatus.

FIGURE 11 is a seetmnal wew taken in the mplane nf

 line 11—11 of FIG. 10.

FIGURE 12 is a side elevational view of a portion of

_the apparatus taken in the plane of line 12—12 of FIG. 4.

10

The invention is particularly concerned with  the prn- :

- vision of an apparatus for expedltleusly unloading pipe,
- for example, clay pipe, from pipe racks which such as
disclosed in my copending application, Serial No. 10,903,
filed February 25, 1960.  As disclosed in that application,

- green clay pipe discharged from extruding and finishing
- machines are loaded into suitably constructed racks so

that the pipe may be conveniently transported to and ¢

dried in a drying kiln. This invention is directed to an

apparatus for simultaneously removing an entire row of
- dried or cured horizontally disposed pipe

15

FIGURE 13 is an end elevational view taken in the
[plrane of line 13—13 of FIG. 12.- | |
- FIGURE 14 is a fragmentary view of a- portlon ef the
apparatus taken in the plane of line 14—14 of FIG. 13.

FIGURE 15 is a plan view of another {pertton of the
preferred embodiment of the invention.

FIGURE 16 is a sectional view taken in the plane ef
line 16—16 of FIG. 15.

FIGURE 17 15 a fragrnentary aectmnal wew taken in

the plane of line 17—17 of FIG. 16. | -
FIGURE 18 is'a fragmentary sectional view taken n

- the plane of line 18—18 of FIG. 16.

from the racks, =

-and for placing the pipe vertically on a conveying mecha-

nism which is used to carry the pipe to any designated
area, as for example, a burning or firing kiln. =
As will hereinafter be disclosed in detail, a modified

embodiment of the invention is mobile so that the appa-
~ ratus may be moved from one firing kiln to another, such

‘mobility being of particular advantage in outdoor instal-
. latiomns.

*been disclosed as being used for unloading cylindrical

25 ©

30

While all embodiments of the invention have -

pipe from racks, it is to be understood that the invention

- also may be used to load pipe into racks, and that it is
 equally adapted to the handling of other substanttally

~ hollow objects of varying ahapes and sizes.

An object of the invention is the : pmwsmn of an appa-
ratus for nnleadlng racks of substantially hollow objects
of various sizes and shapes, and for transportmg these
objects to a desired location. o ~

for unloading elongated hollow objects arranged in axially
~aligned, superimposed horizontal rows in racks, and for
vertically positioning the pipe on a ennveyor mechanism.

Still another object of the invention is to provlde an

FIGURE 19 isa fragmentary Vtew taken in the plane of

e 1910 of FIG. 17.

FIGURE 20 is a fragmentary view similar to FIG. 19,

but showing the -illustrated parts of the apparatus in a
differerit eperatlve position.

FIGURE 21 is a side elevational view of a modlﬁed
embodiment of the invention.

FIGURE 22 is a fragmentary and elevational view of

-the modiiled embodnnent taken in the plane of line 22—22
of FIG. 21.

Referring now to the dramngs, the pipe unloading
apparatus comprising the invention is shown in FIiGS. 1
and 4 to consist generally of a frame 30, an elevator 31
vertically reciprocable along the frame, and a tine car-

riage 32 movable on the elevator in a horizontal plane '

_ transverse to the path of movement of the elevator.

35

The carriage 32 carries a plurality of pipe-engaging tines
33 corresponding in number to the number of horizon-

- tally aligned pipe P arranged in superimposed rows in a
- pipe rack R, the rack being positioned near one end of the

_ 40
A more specific object i1s the provision of an apparatus -

49

unloading apparatus, such as described in the previous -

paragraph, whérein the apparatus includes means for un-
.lnadmg entire rows of horizontal pipe from the raeks and
for swinging the pipe to a vertical position. ;

- Other objects and attendant advantages of the invéntion

| wﬂl become apparent as the same are. considered in con-
junction with the following detaﬂed descrrptmn and the

accompanying drawings wherein:

FIGURE 1 is a side elevation of a preferred etnhed1-- |
| 55

- ment of the invention.

50

‘elevator 31. These tines 33 are rotatably connected to the

carriage 32 in such a manner that they may be rotated in

‘a 90 degree arc from a horizontal to a wvertical position

whereby combined actuation of the elevator 31 and the
eamage 32 will cause the tines to enter the bell ends of

the pipe in one of the superimposed rows and to with-
draw the pipe from the rack, whereupon rotation of the

tines and movement of the elevator will be effective to
deposit the pipe in a vertical position on pallets earrled

by a suitable eenveylnﬂ mechanism. __
As shown in FIGS. 1, 4, 6, 7 and 8 the frame 30 is
formed by a pair . of parallel vertrcally extending posts -

36 connected at their upper ends by a beam: 37, each post

being secured at its lower end to one of a pair of spaced,

- ‘horizontally drspesed beams 38 which constitiite a base for

FIGURE 2 is a fra:,meatary aectmnal wew taken n the -

| _plane of line 2—2 of FIG. 1.

FIGURE 3 is a fragmentary seetmnal view taLen in the |

plane of line 3—3 of FIG. 1.
~ FIGURE 4 is a plan view. ef the embodl
invention shown in FIG. 1.

FIGURE 35 is a fragmentary sectlonal v1ew taken in the
plane of line 5—5 of FIG. 4. -

FIGURE 6 is an end elevatmnal View of the preferred
embodiment of the invention.

FIGURE 7 i1s a fragmentary ﬂew of a portmn of the
same apparatus

FIGURE 8 is a tfragrnentary view mmﬂar to FIG. 7

ent of the |

the frame. = A rack 39 is fastened to a ¢orresponding side
face of each post 36 (FIGS. 7 and 8), and these racks

extend approximately the full lengths of the posts.

- The elevator 31, which is vertically reciprocable along
the frame 3¢, is an open rectangular framework com-

- prising a pair of side channel members 4& connected at

60

65

but ahowmg the 111ustrated parts 111 a- dlfferent 0perat1ve "

position.

plane of line 9—9 of FIG. 7.

FIGURE O isa franmentary sectmnal Vlefw taken in the |

70

their ends. The width of this framework is slightly less

than the distance between the posts 36 so that the eleva-
tor framework can be s1tuated within the frame 30 with
its sides 40 adjacent the inner surfaces of the posts.

in
the illustrated embodiment, the elevator  is raised ‘and
lowered by two p15t0n~ey11nder mechanisms, the cylinders

41 of which are fixedly secured to the posts 36 adjacent - '

the outer wall surfaces thereof with the piston rods 42

 being operable toward and away from the top of the

frame 30. The piston rods 42 are connected by cables 43
to the sides 40 of the elevator so that extension of the

-piston rods will lower the elevator and retraction of the

piston rods will raise the elevator. To this end, each of
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| - 3
these cables 43 has one end connected to an end of the
beam 37 of the frame 30, and passes around a sheave 44
carried by one of the piston rods and around a corre-
sponding sheave 45 journalled on the top of the beam
37 (FIG. 6). The other end of each cable 43 is con-
nected to one of the side members 48 of the elevator.
Suitable fluid connections (not shown) may be made to
the cylinders 41 so that the two cylinders can be ac-
tuated simultaneously. -

The elevator 31 is guided for movement along the

A

10

frame 39 by two pairs of opposed rollers 5% and 51 on

cach side of the frame. The rollers of each pair em-
brace the frame post 36 in rolling engagement with op-
posite side wall surfaces thereof. As shown in FIGS.
1 and 2, the rollers of each pair are arranged in vertically
spaced relationship, and all four rollers on one side of
the frame 30 are carried by a plate 52 attached to the side
member 40 of the elevator. Three of the four rollers are
connected to the plate 52 by stub shafts 53, and the
fourth is mounted near the end of a transverse shaft 54,
which extends between the plates 52 from one side of
the elevator to the other. | '

In order to prevent the elevator from cocking or tilt-
g as it is moved, rack gears 55 are provided which
mesh with the racks 39 carried by the posts 36. As shown
in FIG. 2, these rack gears are mounted on the ends of
the shaft 54 adjacent the rollers 50 thereon. The rack
gears are maintained in meshing engagement with the
racks by the rollers 5¢ and S1 which are effective to pre-
vent endwise movement of the elevator. Obviously, many
equivalent mechanical devices may be used to move and
guide the elevator 31 for the purposes described.

The tine carriage 32 is mounted for movement on the
elevator 31 in a horizontal plane. This carriage is formed
by a pair of side bars 58 which extend parallel to the
sides 4@ of the elevator, and which have a length approxi-
mately one-half that of the elevator. These side bars
are connected at their rear ends by a cross beam 59
(FIGS. 1, 4 and 6-9).

Trolley wheels 60 are provided at each end of each
side bar 58, and these wheels are rollingly engaged in the
- channel-shaped side members 40 of the elevator so as to
support and guide the carriage for reciprocating move-

15

20

30

39

4.0

ment. As most clearly shown in FIGS. 3 and 9, these

wheels 60 are journalled on shafts 61 which are fixed
in the sides 58 of the tine carriage. In addition to the
~wheels 60, each side bar 58 carries at its forward end
a roller 62 which rollingly engages the outer surface of
the adjacent side 40 of the clevator. These rollers 62
are supported by brackets 63 and serve the function of
maintaining the wheels 60 in rolling engagement in the
channels of their respective side bars 49. |
- Movement is imparted to the carriage 32 by two rack
gears 66, each of which meshes with one of a pair of racks

67 fixed to the underside of the sides 4@ of the elevator

31 (FIGS. 1, 3, 4 and 8). These rack gears 66 are fixed
on the ends of a shaft 68 which is journalled below the
carriage 32 in brackets 69 depending from the rear ends
of the sides 58 of the carriage (FIG. 6). The shaft 63
18 driven by a reversible motor 78 which is fixedly mount-
ed on the cross beam 59 of the carriage and is connected
by a chain and sprocket drive mechanism 71 to the
shaft 68. | o
As most clearly shown in FIG. 4, the carriage 32 is
provided with a plurality of pipe-engaging tines 33 cor-
-responding to the horizontally aligned pipe in one of the
rows m the pipe rack R. These tines are arrayed in
spaced parallel alignment, and have their rear ends fas-
tened to a beam 75 (FIG. 5). This beam extends across
the carriage 32 and is rotatably connected thereto by
pins 76 which project inwardly from the sides 58 of the
carriage through journal blocks 77 carried in the ends of
the beam, as shown in FIG. 9. |
The beam 75 is adapted to be

| rotated on the pins 76
so that the tines

33 canr be moved from a horizontal to a

45

o0

GO

65

- additionally includes vertical cam tracks

70

55 of the carriage (FIG. 2).

sub-frames.

- _ 4

vertical plane. To this end, an angularly upwardly ex-
tending rocker arm 78 is fixed to the top of the beam.
This rocker arm is pivotally connected to the end of a
piston rod 79 of a piston-cylinder mechanism, the cylinder
80 of which is secured by a bracket 81 to one of the sides
Taking FIGS. 7 and 8 in
conjunction, it will be seen that retraction of the piston
rod 79 is effective to rotate the tines 33 through an arc
of 90 degrees from @ horizontal position (FIG. 7) to a
vertical position (FIG. 8). Suitable fluid connections
(not shown) are provided for operating the piston-cylinder
mechanism, and for locking the piston rod in an extended
position so that the tines 33 are capable of supporting a
row of horizontally aligned pipe as the carriage 32 is
moved. |

In order that each of the tines 33 can hold a length of
pipe in a vertical position, the tines are provided on their
pipe-engaging outer ends with vacuum saddles 84, the
construction of which is most clearly shown in FIGS. 3,
10 and 11. Referring to FIG. 11 in particular, these
saddles are shown as including an elongated metal en-
velope 85 which is faced with an arcuate pad 86 formed
of rubber or of a similar material which will not abrade
the pipe with which it comes in contact, and which is
effective to form a vacuum seal. This envelope 85 is
carried on a yoke 87 which is fastened to the tube 88 form-
ing the main body of each tine. Suction is created in the
envelope 85 by suction conduits $9 which extend through
the tubes 88 to a suitable vacuum source (not shown).
The pads 86 and the envelope 85 are formed with cor-
responding suction slots 9¢ so that, when a vacuum is
created in the envelopes, the pipe will be held on the
saddles. It will be apparent that the particular con-
struction of the vacuum saddles 84 herein disclosed is
subject to many modifications and variations, the only
limitation being that the saddles are capable of support-
ing and holding pipe as the tines are swung from a hori-
zontal to a vertical position. |

In the preferred embodiment of the invention, the pipe
unloading apparatus includes a pallet supply structure 94
and an associated pallet conveying mechanism for se-
rially locating the pallets L beneath the rear end of the
carriage 32 so that tines 33 can wertically position the
pipe thereon. This arrangement is generally shown in
F1G. 1. The pallet conveying mechanism may be used
to convey the loaded pallets to a station where the pal-
lets are removed by a lift truck or the like.

The detailed construction of the pallet supply struc-
ture 94 is most clearly shown in FIGS. 12, 13 and 14.
Referring to these figures, reference numeral 95 desig-
nates the posts of a main rectangular frame formed of
suitable structural members, the frame being of a con-
venient size to receive a stack of pallets L. One side of
this frame includes vertically depending braces 96 for
holding the stack of pallets in vertical alignment, the
other side being open so that the pallets can be casily
positioned within the frame. The posts 95 are braced
near their lower ends by channel bars 97 extending across
the ends of the frame. |

Separate sub-frames are positioned at opposite ends
of the main pallet holding frame, and these sub-frames
are comprised of vertical posts 98 connected at their up-
per ends by icross beams 99 and near their lower ends by
angle bars 100 which are fixed to the outside surfaces
of the posts. These bars 100 rest on the channel bars
97 of the main frame, and thus support the weight of the
The posts 28 also may be bolted or other-
wise secured to the posts 95 if desired. FEach sub-frame
10% on the op-
posed inner wall surfaces of the posts 98. FEach of these
cam fracks is enlarged at its lower end and is formed
with an axially canted side wall portion 192.

Reference numeral 186 desi gnates shafts or bars which
extend across the full width of the sub-frames, the ends

of these bars being provided with rollers 107 which ride
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in the cam tracks 181. A pendulous frame 108 is swing-

ably mounted on each bar 166, and each of these frames
has an inwardly extending foot 16% which is engageable
with an end edge of the lowermost pallet in the stack

so as to support the stack of pallets within the main frame
~of the structure 94. Fach of the frame structures 108
also includes, near its bottom, a cam roller 119 on each

side face, and these cam rollers also are engaged in the

cam, tracks 191. |
Each of the [penduleue frames 168 is raised and lew-

“the straps 128 of each ﬁeir at spaced points 'ail-o}ng their

length, and these rollers roll on the flanges 12§ of the
beams 119 so that the straps can be reciprocatingly
moved relative to the beams and to the channel irons 122.
This reciprocating movement is imparied to the straps
by a piston-cylinder mechanism 134 connected between

~ the end cross member 122 of the pallet moving frame and

10

ered by an associated piston-cylinder mechanism, the

cylinder 110 of which is secured to the cross beam 99
of the sub-frame and the piston 1:1 of which 1s secured
to one of the shafts 106.

108, the rollers 107 and 114 will roll vertically in the cam
tracks 101 wuntil the lower cam rollers 114 reach the
canted wall portions 182 of the tracks. At this point the

trames 168 will swing away from the pallet stack under
- the biasing action of the springs 112 which have their
ends connected to the horizontal arms 113 extendmg
from, the shafts 166 and the frames.

When these piston-cylinder
- mechanisms are actuated to lower the associated frame

AS shown in dot-
 dash outline in FIG. 12, this movement of the frame 1038

| 'i:he cross member 129 of the pallet lifting frame.

The channel irons 122 are provided on their under-
31des with a plurity of cam blocks 135 corresponding in
number and approximate position to the rollers 132.
Taking FIGS. 19 and 20 in conjunctmn, it will be seen

- that movement of the straps 128 in one direction causes
~ the shafts 133 supporting the rollers 132 to come into

15

20

causes the associated feet 189 to pass out of engagement

 with the bottom pallet in the stack, thus releesmg this

- pallet for subsequent conveying beneath the carriage 32.
Reverse actuation of the piston-cylinder mechanisms and
- upward movement of the frames 108 causes the frames
to be cammed 1nward1y toward the pallet stack so that
 the feet 169 are again positioned in supporting ensage-
ment with the bottom pallet. Suitable fluid connections

(not shown) are made to the cylinders 110 so that the

| tp1ston rods may be actuated sumlltaneeusly
- As each pallet L is released from the pallet supply 94

in the manner described, it is received by a pallet con-
veymg mechanism which carries the pallets in spaced

1ent £0 a position below the carriage 32 where the

align
pipes are deposited on their spigot ends in rows on each
pallet, as generally shown in FIGS. 1 and 4. |

Referring to FIGS. 4 and 15-20, the pallet conveying

mechanism is shown to consist of a pair of spaced, parallei

beams 119 which extend from beneath the pallet supply'

94, through the posts 36 of the frame 30, to a point beyond
the rear end of the carriage 32. These beams 119 have
inwardly projecting flanges 12¢ on their bottoms which
serve as roller tracks, and are connected together at
spaced poinis along their length by cross beams 121.
‘The upper surfaces ef the beams 119 serve as the principal
support for the pallets as indicated in FIG., 18.

A pallet moving frame is positiocned between the beams

119 for reciprocation between the beam ends. This
moving frame is formed by a pair of spaced, parallel chan-
nel irons 122 which are connected at their ends and at
spaced, intermediate points by suitable cross beams 123.

The height of the channel irons 122 is less than the height

of the beams 119, while the length of these members are
substantially the same.

parted to the pallet moving frame by a piston-cylinder

mechanism, the cylinder 124 of which 1s mounted on the

end across beam 121 between the beams 119 and the

~piston rod 125 of ‘which is . connected te a Cross beam 123

between the channels 122.

The upper surfaces of members 122 are adepted to
be intermittently raised above the level of the beams 119
into supporting engagement with the pallets so that when
these members 122 are reciprocated, the pallets will be
-moved relative to the beams. To this end, there is dis-
pesed between the beams 119 a pallet lifting frame which

is formed by a pair of straps 128 extending parallel to '

and below each channel iron 122. The two pairs of straps
are connected together at the end of the beams 119 op-
posite from the cylinder 124 by cross members 12% and
130. These cross members may be braced by braces 131
if desired. Rollers 132 are carried on shafts 133 between

Reciprocating movement is im-

o5

30

During this indexing movement,

eammmg contact with the cam blocks 135 and to thus
raise the channel irons 122 so as to liftingly support the

‘pallets L above. the beams 119. Reverse moverment of

the straps causes the shafts to move out of contact with

the cam blocks and to lower the beams 119 onto the

cross members 121 between the beams.  When the pallet

moving frame has been raised in the manner described

and when the pallets are out of contact with the beams
119, the cylinder 124 is actuated to pull the moving
frame along the beams and to thus index the pallets.
the piston-cylinder
mechanism 134 is held in a locked position so that the

stranps 128 will alse be moved with the shafts 133
remaining in contact with the cam blocks 135. When
the pallets have been thus indexed as indicated in dot-

dash outline 1 FIG. 15, the piston-cylinder mechanism

" 134 is actuated to lower the. pallets onto the beams

: 31@
the now lowered moving frame beneath the pallets baek

Subsequen*ly, the eylmder 124 is actuated to move

to its original position.. - . |
The combined oper ation of the sever al clements of

* the rack unloader comprising the preferred embodiment
‘of the invention is as follows.

‘is positioned on the platform 136 between the elevator

A loaded pipe rack R

 frame 30 and the pallet supply 94 with the bell ends

40

50

5o

60
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5

‘horizontal position.

of the pipe facing the tines 33. With the plpe rack thus |
positioned, the elevator 31, with the tines in a horizontal
position, is moved along the posts 36 of the frame 3@

‘until the tines are axially aligned with the top row of

plpe - 'When at that pesnen, movement of the elevator
1S st0pped and the carriage 32 is moved forward on the

elevator toward the bell ends of the pipe until the tines
extend a substantial distance within the pipe.
tine carriage 32 in its forward position, the elevator is

With the

raised slowly to lift and free the pipe from engagement
with the pipe trays of the rack R, whereupon the vac-

“uum is turned on to apply suction to the saddies 84 and

the carriage is retracted to the rear of the elevator 31.
The elevator is then positioned on the frame 3¢ so that

the eylmder 886 may be actuated to rotate the tines and

supported pipe to a vertical position. With the pipe in a
vertical plane, the elevator 31 and associated carriage 32
is lowered until the pipe are gently positioned on the
pallet board. The vacuum is then released so that the
saddles 84 may be disengaged from the vertically posi-
tioned pipe, at which time the elevator is raised to with-
draw the tines 33 and the tines are rotated back to a

This operation is repeated until the
entire rack has been unloaded.

Between the time when one row of pipe has been posi-
tioned on a pallet and the time that the elevator and
carriage are positoned to withdraw another row of pipe
from a rack R, the piston-cylinder mechanism 134 is
actuated to raise the beams 122 into lifting engagement
with the pallets. Thereupon, the piston-cylinder mech-
anism 124, 125 is actuated to index the pallets as ex-
plained above. The normal extent of this indexing
movement is such that the pallets are moved a distance
equal to the axial spacing betwen adajacent rows of
pipe on the pallet board bemg loaded. |

After the last oW ef plpe has been positioned on a
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pallet to fully load it, the cylinders 110 of the pallet.

supply structure 94 are actuated to cause the pendulous

arm frames 108 to release a pallet from the pallet stack.
At the time this pallet is released, the channel irons 122
of the pallet moving frame are in a raised position, thus,

supporting all of the previously released pallets arranged

along the length of the beams 119. After the released
pallet has been placed on the members 122, the mov-

ing frame is indexed as required to place the next suc-
cceding pallet below the carriage in a pipe-receiving
position.

It will be apparent that the movements of the carriage,
elevator, and pallet conveying mechanism, and the actua-
tion of the vacuum saddles and of the pallet releasing
arms 84 can be automatically controlled, as by suitably
‘positioned limit switches. For example, a series of such
switches could be spaced along the posts 36 of the frame
36, along the length of the elevator 31 and on the paliet
conveying mechanism, and these switches could be con-
nected to the various cylinders and motors heretofore
described. Thus, when the elevator is moved to the
top of the frame 3@, it would trip one of the switches on
the posts 36 causing the tines to be rotated to a hori-
zontal position and causing the pallet moving frame to
be raised and indexed as herein described. As soon as
the moving frame reaches its indexed position, it would
strike a switch located on one of the beams 119, which
could be connected to lower and return the moving
frame and to actuate the cylinders 41 to lower the ele-
vator, with the tines in a horizontal position, to the top
row of pipe in the rack. Another switch on one of the

posts 36 couid then be tripped to stop the elevator and

to actuate the motor 7¢ to drive the tine carriage for-
ward until the tines are within the pipe. When the

carriage reaches its forward position, it could trip a switch
arranged on the elevator and connected to the cylinders

41 to thus raise the elevator a few inches, whereupon
another switch on one of the posts 36 could be tripped
to turn on the vacuum and to start the carriage back.
When the carriage reaches its retracted position, it would
trip a switch on the elevator to start the elevator up.
As the elevator goes up, it could strike another switch
on one of the posts 36 to decelerate its movement, where-
upon another switch could be tripped to stop upward
travel of the elevator and to rotate the tines to their
vertical position. When the tines are vertical, they would
strike a switch to start the elevator down, and the elevator
would continue down until it trips a switch on one of the
posts 36 to stop 1ts movement and to turn off the vacuum.
As soon as the vacuum is dropped, a vacuum-actuated
switch could be closed to start the elevator back to the
top of the frame 393, thus, completing the cycle of
operation,

Referring now to FIGS. 21 and 22, there is shown
a modification of the invention in which the elevator frame
1s mobile and is associated with a belt-type conveyor.
This embodiment is of particular utility as an outdoor
mstallation for unloading the dried pipe from the racks
and then transporting the pipe by means of the conveyor
into firing kilns. Because of its mobility, the unload-
g apparatus can be readily moved so that the conveyor
may be associated with a plurality of kilns. In each
instance, the mobile frame is positioned adjacent the
entrance to the kilt with the belt conveyor projecting
into the kiln. Thus positioned, racks of dried clay pipe
may be unloaded at a position near the entrance of the
kiln placed vertically on the conveyor belt, whereupon
the pipe are conveyed into the kiln for placing on kiln
cars preparatory to firing.

The structure of the elevator 31, the carriage 32, the
pipe-engaging tines 33, and the operation of these ele-
ments are the same as disclosed in connection with the
preferred embodiment of the inventicn, In this modifica-
tion, however, the frame 3§ is vertically secured to a
mobile base 140. Likewise, the platform 141 upon which
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the loaded racks R are positioned for the unloading op-
eration is secured to the base 148 below and within the
coniines of the forward end of the elevator 31. The
underside of the base 146 is provided with castor-type
wheels 142 and with extensible elements 143 near each
wheel.  These elements 143, which may be threaded
shafts as shown, or jacks or the like, are extended to sup-
port the weight of the base 149 and associated struc-
ture when the apparatus has been positioned in the de-
sired location.

The conveyor belt 144 is mounted in brackets 145 at
the end of the base 14¢ opposite from the platform 141,
and it extends across the full width of the base and
projects beyond a side edge thereof. When the project-
mg portion of the conveyor is of substantial length, it
may be desirable to support it by sujtable castors or
wheels (not shown) or by other means. In instances
wnere the conveyor is of a relative short length, it may
be simply supported in cantilever fashion by the base
146. The conveyor also may be detachably mounted
in the brackets 145 so that the mobile base can be moved
without carrying the conveyor, and so that a number
of fixed position conveyors may be associated with one
unloading frame structure.

As shown, the conveyor 144 includes an endless belt
supported along its upper surface by a plurality of spaced,
small rollers 146. The bights of the endless conveyor belt
are formed around larger end rollers 147, only one of
which has been shown in FIG. 22. Either of the rollers
147 may be driven by a fluid motor, or by some other
suitable driving mechanism (not shown). While the con-
veyor has been shown as being a belt-type conveyor, it will
be evident that many other types may be used for the
purposes herein disclosed. It also will be evident that
the specific construction of the conveyor assembly is sub-
ject to wide mechanical variation.,

In operation, the driving mechanism for the conveyor
144 is synchronized by suitably disposed limit switches to
the operation of the elevator 31 and the tine carriage 32
in the manner discussed in connection with the operation
of the preferred embodiment of the invention. Thus,
the belt of the conveyor may be moved the required dis-
tance fo progress one group of pipe deposited thereon
(by movement of the tines 33 to their discharging posi-
tions) out of the way of the next group of pipe to be simi-
larly deposited at the same discharging positions of the
tines, whereupon the belt may be stopped to receive the
next group of pipe. Alternately, the controlled opera-
tion of the conveyor may be such that each group of
pipe recelved thereon is moved to the end of the con-
veyor before the conveyor is stopped to receive the next
group. Obviously, other medes of operating the conveyor
may be resorted to by simply readjusting the limit
switches which are connected to the driving mechanisms.

It will be apparent that the disclosed operation of both
embodiments of the invention could be reversed, that is,
the apparatus could be employed to load racks instead of
to unload racks. When so used, the conveyor mech-
anism is actuated in a reverse direction from that de-
scribed above.. |

Many variations and modifications of the embodiments
of the invention will be apparent to those skilled in the
art in the light of the above teachings. It is, therefore,
to be understcod that the invention is not to be limited
to the structures shown and described, but is to include
all modifications -and variations within the spirit and
scope of the invention as defined by the appended claims.

What 1s claimed 1s:

1. Pipe handling apparatus comprising a vertical frame,
an elevator vertically reciprocable on said frame, pipe-
carrying means on-said elevator, said pipe carrying means
including internal pipe holding fingers for entering and
holding a plurality of parallel, laterally spaced, hori-
zontally aligned pipe, said pipe-carrying means being
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mounted on said elevator for reciprocating movement
in a directicn transverse to the vertical path of movement
of said elevator, and said pipe-holding fingers being
mounted on said pipe-carrying means for rotation about
a horizontal axis transverse to said direction of reciprocat-
ing movement of the pipe-carrying means, and means
for actuating said elevator and said pipe-carrying means

to position said pipe-holding fingers in substaniial axial |

ot

alisnment with said plurality of pipe and to enter and

hoid said plurality of pipe, and means for rotating said
pipe-holding fingers to rotate the axes of said plurality
of pipe through an angle of 90° to wertical positions for
deposit on a receiving suriace. -
2. Apparatus according fo claim 1, including a pallet
conveyor fixed to said frame for moving a series of pallets
stepwise along a predetermined path selected for said
pallets to sequentially provide said supporting surface
at a predetermined location, and means associated with
said conveyor for advancing pallets stepwise along said
path in timed relationship with a predetermined pro-
gram of operation of said means for actuating said ele-
vator and said pipe-carrying means and said pipe-holding
means. | N |

3. Apparatus according to claim 1, including an end-
less belt conveyor fixed relative to said frame for travel
along a predetermined path selected for the endiess belt
thereof to provide said supporting surface at a predeter-
mined location, and means associated with said conveyor
for advancing it stepwise along said path in timed rela-

tion with a predetermined program of operation of said

means for actuating said elevator and said pipe-carrying
means and said pipe-holding means.

4. Pipe handling apparatus comprising means for sup-
porting pipe in horizontal rows at a plurality of eleva-
tions, a conveying mechanism, and pipe fransfer means
for removing a horizontal row of pipe from said sup-
porting means and depositing the row of pipe on end
on said conveying mechanism, said transfer means in-
cluding a wvertical frame adjacent said supporiing means

and extending above said conveying mechanism, an ele-

vator vertically reciprocable on said frame, a carriage
reciprocally mounted on said elevator for movement in
‘a direction transverse to the path of movement of said
elevator, pipe-gripping fingers for engaging and holding
cach pipe in one of said rows, means rotatably connecting
said fingers to said carriage, and means for actuating
said elevator, said carriage, and said rotatable connect-
ing means to position said fingers in substantial axial
alicnment with the pipe in one of said rows, to cause said
fingers t0 engage and remove said row of pipe from said
supporting means and to rotate the axes of the pipe

through an angle of 90°, and to deposit said row of pipe

on said conveying means. |
5. Rack unloading apparatus comprising a rack unload-

ing station, adjacent means for conveying pipe away irom

said unloading station, and pipe transfer means for remov-
ing rows of parallel, horizontally disposed, transversely
aligned pipe, one row at a time, from a rack at said un-
loading station and depositing said pipe vertically in the

same relative alienment on said conveying means, said

pipe transfer means including a vertical frame adjacent
said unloading station and extending above the level of
said conveying means, an elevator vertically reciprocable
on said frame, said elevator having one end extending

toward said unloading station and another end extending

toward said conveying means, a carriage reciprocably
mounted on said elevator for movement between said ends
thereof, pipe-gripping fingers corresponding in number

and relative arrancement to the pipe in one of said rows, "

said fingers having free ends normally horizontally ex-
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tending toward said one end of said elevator and having
their other ends rotatably connected to said carriage so
that said fingers can be rotated between horizontal and
vertical positions, means for actuating said elevator to
position the normally horizontally extending fingers in
axial alignment with pipe in one of the rows, means for
actuating said carriage to position said fingers in gripping
relation with said row of pipe and to thereafter withdraw
the pipe from the rack, means for rotating said fingers to
dispose the pipe in a vertical plane so that said row of pipe
may be deposited on end on said conveying means when
said elevator is lowered, and means for intermittently
actuating said conveying means after each row of pipe
hkas been deposited thereon.

6. Rack munloading apparatus as claimed in claim 5
wherein said pipe-engaging fingers comprise tubular shafts
having vacuum saddles on said Ifree ends.

7. Rack mnloading apparatus as claimed 1 claim 5
wherein said conveying means comprises a pallet conveyor

connected to said frame.

8. Rack unloading apparatus as claimed in claim 5
wherein said conveying means comprises an endless con-
veyor belt connected to said frame.

9. Pipe handling apparatus comprising a base, wheels
on said base, an endless conveyor mounted on said base
and running to a discharge location beyond said base, pipe
supporting means secured to said base for supporting hori-
zontal rows of pipe at a plurality of elevations with the
pipe in each row being in laterally spaced, parallel align-
ment, and pipe transfer means acting between said end-
less cenveyor and said pipe supporting means at each of

said plurality of elevations thereon, said pipe transfer

means including a vertical frame secured to said base ad-
jacent said pipe supporting means, an elevator mounted
for wertical movement along said frame to each of said
elevations, a carriage reciprocably mounted on said ele-
vator for movement to and from said supporting means,
pipe-eripping fingers mounted on said carriage for rota-
tion between a horizontal and a vertical plane, said fingers

‘having free ends extending toward said base when said

fingers are in a horizontal plane, actuating means for mov-
ing said elevator to place said fingers in axial alignment
with the pipe at one of the elevations when the fingers are
in a horizontal plane, actuating means for moving the
fingers toward the pipe into gripping relation therewith
and for removing the pipe from said supporting means,
means for rotating said fingers to place the axes of said

pipe in a vertical plane so that the pipe may be deposited

on end on said endless conveyor, and means for actitating
said conveyor after each row of pipe has been deposiied

thereon. o |
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