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2,944,702
PALLET UNLOADING MACHINE

Frank W. Fenton, Lemay, Mo., assignor to Beacon Pro-
duction Equipment Corporation, Centreville Township,
a corporation of Illinois o

__ Filed Mar. 12, 1956, Ser. No. 571,058
20 Claims. (CL 221—13)

" "This invention relates in general to materials handling

equipment, and more particularly, to a pallet unloading

machine.

The use of loading pallets for all types of merchandise

has now become a most commonplace expedient _in in-
dustry, such pallets being adapted for ready handling by

- 10
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forklift trucks and hence providing a support platform -

for a full load which can be easily transported from point
to point. Heretofore, many efforts have been made for

the automatic loading of pallets, that is, the stacking of

“articles thereon in a prearranged manner, so as to obviate
the need of manual labor- for such purpose. However,

in certain industries there has developed the need for the .

automatic unloading-of articles and.the like from pallets.
A particular example is the beverage industry wherein
empty bottles are continuously returned to the bottling
companies in cartons. As such cartons are received from
the various returning agencies the same are manually
stacked upon pallets: for easy handling: At the plant said
cartons. must be removed from the pallet so that the
bottles may in turn be withdrawn therefrom for cleansing
and refilling. Up to the present such pallets have been
unloaded manually causing a considerable Jabor cost as
well as the attendant expenditure of time. ~There are
other numerous industries' which require the unloading
of pallets, but the reference to the beverage industry has
been cited merely for exemplary purposes. ) .
Also, in conjunction with the loading of pallets there
have developed various article arrangements, so. as to
create what is termed in industry, “a locked load.”  This

has reference to articles of a mon-cubic character, dis-:

posed in tiers, wherein certain of the articles in one tier

are disposed at 90° to other articles in the same tier, with -

the adjacent upper and lower tiers having a reverse pat-

tern so as to render the load cohesive and unitary. The-

variety .of patterns to create locked loads are myriad.

25

‘line 6—6 of Figure 5.

-2

1t is another object of the present invention to provide
a pallét unloading machine which incorporates means for
stabilizing the load as articles are removed therefrom.

It is a still further object of the present invention to
provide a-pallet unloading machine which is adapted to
operate -in a fully efficient, reliable, automatic ‘manner,
having unique control means for effecting timed se-
quential operation of the various parts thereof.

It is an additional object of the present invention to
provide a pallet unloading machive which may be eco-
nomically produced; which is ‘so constructed as to ‘be
resistant to breakdown; which can unload pallets in mini-
mum time; and which'is durable in usage. - ’

These and other detailed -objects: are obtained by the
structures “illustrated - in- the ~accompanying drawings’
(seven sheets)-in which~— B : o

Figure 1 is a front end view of a pallet unloading
machine constructed in accordance with and embodying
the present invention. .

Figure 2 is a side view of the machine.

Figure 3 is a top plan view of the machine.

Figure 4 is a vertical transverse section taken on the
line 4—4 of Figure 2. - E .

Figure 5 is a vertical transverse section taken on the -
line 5—5 of Figure 4. - -

Figure 6 is a fragmentary vertical section taken on the

" Figure 7 is a horizontal transverse section taken on
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Consequently, -in the- unloading ‘of pallets. containing .

cartons and the like in locked patterns, the particular dis-
position ‘of the ‘various cartons must-be taken into-con-

sideration -so that the same will be properly presented :

after unloading. - . - L . :
Therefore, it is a primary- object of the present inven-

55 X
- operation -of the system for the elevator fluid cylinders.:

tion to provide a machine which will automatically un- - -

load a fully loaded pallet. : ST
It is another object of the present invention to provide

a pallet unloading machine which is adapted to unload

pallets supporting. articles and the like stacked in any

number of tiers and which machine will effectively accom- .

modate such articles as arranged in locked patterns. - .. -

It is an additional object of the presemt invention to
provide a pallet unloading machine having unique means
like,

for preventing obstruction, such-as jamming and the
of the articles as the same are unloaded. '

It is another object of the present invention to provide -

a pallet unloading machine which contains unique means
for effecting the turning of articles removed from:the
pallet so that all articles delivered from the machine
will be presented in the same. manner. : ERRN
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-line 19--19 of Figure 2.

the line 7—7 of Figure 2.

Figure 8 is an enlarged vertical section
line 8-—8 of Figure 2. = . .
Figure 9 is a. vertical transverse section taken on line
9—9 of Figure 8. ) o ’

Figure 10 is-an enlarged, top plan
conveyor. : S :
Figure 11 is a front view of the discharge conveyor.
_.Figure 12 is a vertical transverse section taken on '
the line 1212 of Figure 10. s
Figure 13 is a vertical transverse section taken on the

line 13—13 of Figure 10.
Figure 14 is a vertical transverse section taken on the’

taken on the

view of the. discharge .

_line 14—14 of Figure 10.

Figure 15 is a horizontal transverse section taken on
the line 15—15 of Figure .14. :

Figure 16 is an enlarged side view of a carton stripper
carrier.. :

Figure 17 is 4 vertical transverse section taken on the
line:17-=17 of Figure 16. ’

Figure 18 is a view taken on the line 18—18 of Fig-
ure 16. : ) . .

Figure 19 is a vertical transverse section taken on the

Figure 20 is a wiring diagram -of the circuit for operat- -
ing the machine. S ’

-Figures 21, 22, and 23 schematically illustrate the

Figures 24, 25 and 26 schematically illustrate the oper- -
ation of the system for the stripper assembly motor and
clamping bar fluid cylinder: » . : :

" In essence the present invention comprises a machine
for receiving a fully loaded pallet p having cartons in

. multi-tier arrangement. It is to. be understood in the
‘present instance that such pallets may have loads of vari-

out types-of articles other than specifically cartons, but
herein the load elements will be shown as non-cubic
cartons for illustrative purposes only, and hence to facil--

‘itate comprehension as to the versatility ‘of thé machine.

The machine is adapted to effect transfer of the cartons -
from the pallet onto a. discharge conveyor so-that the °

load is thus reduced to its unit constituents for ultimate
processing and handling. The cartons are removed from

‘the uppermost tiers downwardly and : delivered - to' the



2,944,702

3

conveyor by rows. After the top tier has been stripped
from the load, the pallet is elevated to present the next
tier into position for carton removal. The discharge
conveyor is inclined tramsversely so that the cartons re-
ceived thereon will be displaced downwardly from the
next succeeding row to prevent any untoward interfer-
ing or impeding contact therebetween. Tncorporated in
the discharge conveyor is a carton turning unit so that
all cartons travelling from the discharge conveyor will
be axially aligned for transfer to a delivery conveyor.

It should be noted that it is present practive to stack
non-cubic cartons and like articles on pallets in what is
called a “locked formation” wherein one tier will con-
tain several cartons arranged in axial normal relationship
to the remaining cartons, with the adjacent upper and
lower tiers having, a reversed pattern, with the total load
assuming a cohesive, well-knit unit. The machine of this
invention is adapted to, handle. pallets having cartons
arranged in any particular locked formation.

In the drawings which illustrate the preferred embodi-
ment of the present invention, A refers to a pallet un-
loading machine having a rectangular base frame 1 com-
prised of parallel side and end members 2,2 and 3, 3,
respectively, as of I beams or channels. Provided upon
base frame 1 at the front end thereof is a housing 4 hav-
ing side walls 5, 5’, a front end wall 6 and a rearward
end wall 7, which is of greater height than said front
end wall 6; there being a plurality of uprights 8 welded
to the base frame 1. for supporting said housing walls.
Extending upwardly and rearwardly from the upper edge
of housing front wall 6 is a top wall 9, the rearward edge
portion being secured to the forwardly presented face of
housing wall 7 at a point beneath its upper end thereby de-
fining a projecting section 7’ of said wall 7. The degree

of inclination to the horizontal of top wall 9 is preferably _

approximately 22°,

Mounted on frame side member 2 spacedly from hous-
ing side wall 5’ to define therebetween an infeed opening
B is a narrow, vertical panel or plate 11 of suitable
sheet, stock extending upwardly above housing 4 and
being secured, as by welding, along its rearward side edge
to the adjacent.margin of a backing plate 12, which at its
opposite side edge is fixed to a side plate 13. Said plate
13 at its lower end is secured rigidly to base frame mem-
ber 2’ and along its lateral forward margin is secured to
housing ‘wall 5. Fixed upon said plates 11, 13 and
backing plate 12, and at their upper edges, is a top plate
14, with depending side skirts 15, 15’ for defining a-hood-

forming structure which terminates just forwardly. of,

and spacedly above, housing rear .wali 7. The portion

of machine A immediately rearwardly of housing. rear.

wall 7 constitutes.an elevator well, one side of which is
determined by side plate 13 and the opposite of which
is open at B for the feeding therethrough of loaded
pallets onto an elevator E adapted.for reciprocal vertical
travel in said elevator well.

On the inner faces of side plates 11, 13 are aligned
vertically disposed. elevator fluid cylinders 16, 16’, re-
spectively, the lower ends of which are supported on
frame side members 2, 2'; each cylinder 16, 16’ having a
piston 17, which at its upper end is provided with a clevis-
type mounting 18 for a sprocket 19 about which is trained
a chain 20. One end of each chain 26 is fixed to a
bracket 21 on.the inner face of the proximate side plate,
while the other end is suitably secured to the rearward
edge of the adjacent lateral plate 22 of elevator E. Each
lateral plate 22 carries, as by studs, a pair of vertically

arranged rollers 23, 23’ (see Figure 5) for travel along.

guideways or roller channels. 24 .provided -on the inner
face of the related side plate. Said elevator lateral plates
22 are interconnected by a transverse member 25 welded
at its ends to the inwardly directed faces of said lateral
plates.
1 from each lateral plate 22, and being fixed at one of
their ends thereto, are parallel arms 26, 26’ which at their

Projecting forwardly of lengthwise of frame
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forward ends terminate in immediate adjacency to hous-
ing rear wall 7; said arms 26, 26’ being presented inward-
ly of frame side members 2, 2" respectively. On their in-
ward faces arms 26, 26" in their rear portions have
mounted thereon aligned bearings 27, 27 respectively,
for journaling of a shaft 28 which projects through
lateral plates 22 and has keyed .or otherwise secured on
each of its extended ends a pinion 29 meshing with a
rack 39 provided on the inner face of side plates 13, 1%;
said racks 30 -and pinions 29 coacting to stabilize ele-
vater E during operation thereof. : .

‘Carried upon arms 26, 26’ and constituting the load
receiving surface of elevator E is a rollered platform
comprising a pair of parallel, transversely extending side
elements 31, 31" within which are journaled the ends of
a plurality of horizontally spaced apart, rotatable fric-
tion rollers 32; said side elements 31, 31’ extending at
their ends beyond. arms 26, 26" for: normal overlying re-
lationship with. respect to frame side members 2, 2'.
Side elements 31, 31’ at one of their ends are suitable
hingedly engaged to arm 26’, as at & (see Figure 19),
and at their opposite ends: are unattachedly supported
upon, the upper edge of arm 26 so that the platform will
be swingable about its. end remote from opening B.
When elevator E is in lowered. or full downward posi-
tion arms. 26, 26’ will be presented. adjacent frame. side
members 2, 2/, with the free ends of side elements 31,
31’ being brought into supported engagement upon stops
33, 33’ respectively fixed on frame member 2 within
the opening B, which will have caused the platform to
assume . an inclined attitude, with the other ends, being
pivoted about the hinged engagement with arm 26’, for
gravity: impelled movement of: pallets thereacross from
the feed opening B.

Extending laterally outwardly from the.forward edge
of ‘rearward side plate. 11 is. a flared pallet: guide plate 34
for directing of loaded pallets: through opening. B and
onto.elevator E. i

‘Mounted on side plates 11 and 13, toward the upper
ends thereof, are aligned bearings- 35, 35/, respectively,
for.journaling therein of a shaft 36 extending transversely:
therebetween; one end: of said shaft 36 projects outwardly
of side plate 11 and has keyed or-otherwise secured-there-
on a speed reduction gear 37 meshing-with a drive.gear
338 carried on the drive shaft 39.0f an-hydraulic motor H.
Fixed on shaft-36-adjacent bearings 35, 35'-are sprockets
49,- 49, respectively, about . which are trained: the rear-
ward end:pertions of parallel, endless chains 41; 41’ re-
spectively, the- forward portions- of- which are passed:
about sprockets 42, 42’ respectively; mounted- upon-an-’
idler. shaft 43, journaled-at its ends-in-bearings 44; 44’
carried -at-the-lower ends of ‘bearing arms-45, 45’ :respec-
tively, .secured- to hood . side skiris 15, 15, respectively,
and-depending- downwardly ‘below the: forward- end por-
tions thereof; said-shafts 36 and 43 being-in axial parallel,
planar aligned: relation- (see- Figures-2-and -3). Extend-
ing between shafts 36 and 43, and axially normal there-
to is a pair of spaced apart stabilizing rods 46, 46’ the
ends of which.are received in-sleeves 47 engaged upon
said shafts.

Carried upon endless chains 41; 41* is @ pair-of carton
strippers. 48, 48’ spaced apart by half the length of said
chains 41, 41" so that the same are presented at corre-
spondingly opposite points thereon. ' Each carton stripper
48, 48" o{)mpn’ses a carton-engaging cross rod 49 secured
at its end in the lower ends of normally downwardly in-
clined carriers 58, 50" which .in their upper central por-
tions are pivotally engaged to a cleat 51, mounted on the
associated chain 41, 41" so that said carriers 590, 5¢ are
swingable.thereabout. At their upper rearward end said
carriers 50, 50" each mount a U-shaped member 52
through which the related chain.41, 41’ will pass, and the.
base of which member. 52 engages said.-chains to limit:
swinging of the carton stripper.and hence, stabilize the
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game under forces applied to cross. rod 49, as by cartons-
being engaged thereby. ) ‘ '

The upper edge of the forward portioﬁ of carriers 50,

50" will be presented for stop-wise engagement with the

associated chains 41, 41’ so asto limit swinging of carton’

strippers 48, 48’ in ‘the other direction; and being pri-
marily engageable with chains 41, 41’ in_their upper

courses as the carton strippers 48, 48’ are being moved

on the return or non-operative portion of the cycle.

Mounted on elevator E for movement therewith, as:

upon a relatively short arm 53  projecting rearwardly

from transverse member 25 is a limit switch LS-1 having.

a trigger 55 (see Figure 6) for sequentially engaging a;
series of vertically aligned lugs 56 mounted upon a post;

57 secured to the inner face of side plate 11 for effecting:
periodic stoppage of elevator E during its upper travel,
for purposes, and in a manner, more fully described here-

inbelow; there being a sheave 58 mounted upon the mem-.

_ber 18 of the adjacent piston 17 for training thereabout

of a conductor 59 for said switch: LS-1 so that connec-:

tion is provided thereto during travel of elevator E.

Projecting laterally from each carrier .50, 50’ of carton

strippers 48, 48’ is a lug 60 for engaging the trigger 61 of

a reduction gear 78 meshing with the drive gear 79 ofi
thie drive shaft 80 of an hydraulic motor 81 secured on
side frame 66. - Rollered conveyor section 71 is operative-
ly coupled with belt conveyor 72 by engagement of gear
78 to a’driven gear 82 keyed or otherwise mounted on a
shaft 83 journaled in bearings on side frames 66, 70;
said shaft 83 mounting a belt roller 84 about which passes

* one portion of a conveyor belt 85, the upper course -of

10

which passes over a support plate 86 (see Figure 14)
eéxtending between side frames 66, 70; the other portion

* of belt 85 being trained about a belt roller 87, mounted -

15

20.

a normally open limit switch LS-2 mounted on side plate )

11 adjacent the upper rearward edge thereof. It will be

seen that such engagement will be effected at the com-~

pletion of the return travel of the carton strippers 48 or- -

48’, as the case may be. . .
Also carried upon arm 53 is. anothér normally open
limit switch LS4, having a trigger 62 engageable by a

lug 63 extending forwardly from -backing plate 12 for -

30

termination of downward travel of elevator E, thereby-

causing same to be stopped at its full lower position (as.

shown in full lines in Figure 2). Housing rear wall 7

at its upper end edge is bent forwardly and downwardly .
to provide a short inclined tongue 64 which is substan--

tially planarwise parallel to housing top wall'9 and to

which is hingedly mounted the upper end of a slide or:
ramp plate 65, the lower or forward end of which is~

free; said ramp plate 65 being of such length that when
in its downwardly swung position its lower end will be
received upon the upper flange .of a channel shaped side
frame 66 of a discharge conveyor, generally indicated D,
mounted upon top wall 9 of housing 4, and extending
thereacross (see Figures 1 and 3).
plate 65 and extending downwardly from the ‘underface

thereof is an arm 67 to the Jower end of which is secured

one end of an’ extension spring 68; the other end of said
spring 68 being attached to conveyor D’ whereby ramp
plate 65 is biased into. upper position (see Fig: 2).
Mounted on the forwardly presented face of the project-

ing section 7’ of wall 7 is a normally closed interlock -

switch. IN-1, having a trigger 69 for engagement by ramp

plate 65 when in lowered. position, so that by such en--

gagement a circuit open condition will be developed.

‘Discharge conveyor D’ is inclined transversely of its
length at the same angle as that of the inclination of top’
wall 9, namely about 22°, and includes a side frame 70 -

parallel with side frame 66, but of relatively increased
height to provide in its upper portion a carton retaining
wall or surface, as at 70’. . Said discharge conveyor D’
comprises two units, one being a powered roller section,

indicated at 71, and the other, a belt conveyor section; -

designated 72. Conveyor section 71 consists of -a-plu-
rality of friction rollers 73 journaled-at their ends in side
frame 66 and the lower portion of side frame 70; said
rollers 73 being arranged in upper and lower staggered
tiers with a narrow endless belt 74 passing therebetween

and trained about a drum 75 mounted on an idler. shaft -
76 journaled in bearings in side frames 66 and 70 at one -
end thereof; and about a drum’ 75’ secured-on a powered
shaft 77 journaled in bearings provided on side frames ‘

66, 70 at a location beyond their intermediate point to-

ward the remote end of conveyor D’. Shaft 77 carries

Integral with ramp.

35.
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on an idler shaft 88 extending between side frames 66, 70.
adjacent the proximate end of discharge conveyor D. It
will-be noted that driven gear 82 is of less diameter than,
gear 78, for the belt conveyor 72 will move at a rela-
tively -increased speed to thereby provide a speed differ-
ential between the conveyor sections 71, 72. '

. Mounted on the outwardly directed face of side plate
70 by bearings 89 is a rocker shaft 90 having engaged
thereto, by means of sleeves 91, the lower ends of a plu-

‘rality of upwardly projecting rods 92 at the upper ends of.

which are suitably secured by screws or lugs 93 (see Fig-
ure 12), which extend freely through openings 94 formed
in upper portion 70" of side frame 70 and are attached

. at their projecting ends to a switch rail 95 substantially

co-extensive with rollered section 71, Connecting an ad-
jacent pair (and preferably a central. pair) of rods 92
is'a dog 96 engaging the trigger 97 of a normally closed.
interlock switch IN-2 carried on the outer face of side
frame 70.. For urging said rail 95 away from side plate
70 and hence, biasing dog 96 into engagement with switch

IN-2 is.a coil ‘spring 98, one of its ends being -attached. -

to said dog 96 and the other end being secured to side.
frame 70. Thus, upon force being applied to rail 95,
driving same against side frame 70, as by a carton de-
livered onto rollered conveyor section 71, which force
is sufficient to overcome spring 98, rocker shaft 90 will
be rotated to cause dog 96 to be moved outwardly away
from switch IN-2 resulting in circuit-open condition, for
reasons to be described. . :

.Projecting laterally from side frame 66 near the point
of mounting of driven gear 82 is a bracket 99 carrying
a bearing 100 in.which is suitably journaled a vertically:

“presented - pintle 101, the upper end .of which extends

above side frame 66 and mounts a sleeve 162 for adjust-
ably receiving a switch arm 103, axially normal to said .
pintle 101 and of such length as to “extend above the.
upper course, of belt’ conveyor 72 for interjection . into -
the path of cartons carried therealong, with their greatest
dimensions being presented crosswise :of the conveyor.
On the lower end of pintle 101 is a plate cam 104 hav-
ing -an operating edge 105 for engaging a trigger 106 -
of a normally open switch 107; there being a coil spring
108 engaged at one end to said cam, at its-other end
to a bracket 109 on side frame 66 for urging pintle 101
into such position thatSwitch arm 1603 -will be disposed
in an_ axially perpendicular manner with respect to belt -
conveyor.72 with cam 194 being so related to switch 167
as to maintain same in open condition. -In circuit with
said switch 107 is a solenoid 11¢ mounted on side frame
70 having an armature 111 pivotally engaged to a car-
ton deflector 112 presented -beneath support plate 86
and extending -at ope end laterally therebeyond for -
hinged attachment to. a bracket 113 provided on' side
frame 70 (see Figure 14). An opening 114 is provided
in support plate 86 for reciprocal movement there-
through of the other end of deflector 112 on upward
movement of armature 111 upon energization of sole-

‘noid 110. - Switch arm 103 is of such length that the .

distance from_its inner end to side plate 76-is such as
to’ permit unimpeded movement therebetween of cartons
wherein the width of the same is less than the distance -
between said switch arm 103 and side frame 70.- How- *
ever, said switch ‘arm 103 is adapted to be comtacted by. :
cartons which are presented so_as to have their greatest::
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dimension crosswise of the belt conveyor and hence, to
cooperate. with, deffector 112 to effect a 90° turning of
said cartons. The carton. contacting switch .arm 183 will
cause same to be swung, overcoming the force of spring,
168 to thereby effect rotation of cam 104 in the direc-
tion of the arrow shown in Figure 15, whereupon switch
167 will be closed, resulting in the energization of sole-
poid ¥10. This, in turn, causes deflector 112 to be
moved upwardly through opening 114 into the path of
the carton and the deflector 112 will be maintained in
such position. as long as the circuit is closed, which will
be co-extensive with the. period in which switch arnr
163 is engaged by the.carton and hence maintained in
swung position. It should' be recognized that switch
arm. 193 is adapted for over-travel so as“to allow pas-
sage of the carton after same has been turned.. The
portion of the carton striking deflector 112 is detained
thereby, with the same acting as a fulcrum since the:
undetained or other portion of suck carton will be car-
ried along by the belt conveyor 72 and hence, turned
through an arc of 90°.
the carton shail have lost' contact with switch arm 163
the latter will' be restored by operation of spring 10§
to initial position, with consequent opening of switch
107 and de-energization of solenoid 118, will returnm
downward movement of deflector 132.

Mounted on the inner face of housing side walls 5,

§’, immediately beneath-the upper end of top wall 9 are:
aligned’ bearings 115, 115’ respectively, for  journaling

of a rocker shaft 116 wheréon is fixed a pair of gener-
ally 3-shaped, spaced. apart rocker arms 117, 117" which-
at their lower ends are engaged: to a reinforcing, con-

necting rod- 118. Operatively engaging connecting rod:

118, as by a clevis member 119, is the upper end of the
piston 128 of a fluid cylinder 121 pivotally mounted
at its lower end on a bracket 122 ‘extending from' the

inner face of housing rear wall 7. The upper-and rear=-
wardly projecting: ends of rocker arms 117, 117, extend:
through. openings 123; 123, respectively, formed’in- the:

upper portion 7 of housing rear wall 7 beneath tongue
64; and secured on said” projecting ends is a carton
clamping or stabilizing bar 124 of angle shape, having
a vertical leg 125 for engaging the forwardly directed’
surfaces of cartons ¢ on the pallet p {o be unloaded,
and horizontal: leg 126 normally overlying tongue 64
and effectively providing an extension of ramp - plate
65 when bar 124 is in operative or rearwardly rocked
position, as shown in dotted’ lines in Figure 9. Upon
flow of fluid:to the. lower end.of said cylinder 121 pis-
ton 120, which has- a: relatively short stroke, - will  be:
moved: upwardly causing shaft. 136 to turn so as fo

move rocker arms 117, 117’ toward housing rear wall -

7, with the upper ends thereof being carried to their
point of maximum projéction through openings 123,
123, thereby: presenting- carton clamping or stabilizing
bar 124 against the adjacent ends of the cartons in the
next to top tier of cartons on the pallet to be unloaded
(see Figure 2). As: the cartons ¢ on the upper tier
are slidingly impelled thereacross under impetus of the

- carton- strippers’ 48 or- 48’, the next to top tier of car-
tons will be-stabilized -and hence prevented from moving
with the upper- tier through friction. It will be noted
that as.the-cartons in the top tier are stripped: they wili
move across: the horizontal flange 126 of stabilizing bar
124 for delivery: onto slide -or ramp. plate 65.

Mouated' upon: connecting rod 118 is a depending dog
127 for emgaging the trigger 128 of a normally open
limit switch LS-3 secured on the inner face- of housing
rear wall 7.

Conveniently - located" within housing- 4 is a. prime

mover or-motor M drivingly ‘connected by its shaft to
a pump -P-for-a hydraulic fluid:system comprising- cyl-
inders. 18; 16!, 121. and-hydraulic motor E to be de-
scribed: in: more - detail hereinbelow. Also driven by
motor:M throughmeans-of ‘a drive belt 129 4s a hydrau~

(See Figure 3.). As soom as-
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8 ,
lic pump R for continuously delivering fluid to Bydraulic.
motor 81 for constant operation. of discharge. CONvVeyor
D’ when motor M is running. Assoviated with the
Hydraulic system is the customary fluid reservoir 130,

Electrical system

With reference now being made to the wiring diagram
shown in- Figure 29, the normally open limit switches
LS-1, 1S2, 1S3, and LS-4 are in parallel, with their
load sides connected by conductor 396 to "a solenoid
or electro-magnet 301 of a stepping switch; -desigmated
generally at 302; there being the custonrary -pawl and
ratchet wheel (not shown) for operatively connecting’
the armature of solenoid 301 with a switch wiper arnr
304 for sequentially engaging stationary terminals or
contacts C-1, C-2, C-3; C-4 ... C-22, and C-23,
preferably arranged inr .a semi-circular bank. Solenoid:
301 is in circuit by a lead 305 to the positive: terminal
of a rectifier 131 of the full wave or bridge type* for-
converting the alternating current of the source: to direct
current for the operation of a direct current comtrol
circuit, as broadly indicated at D. The opposite or line
sides' of limit switches L.S-1, LS-2, LS-3, and LS-4 are
connected by a conductor 366 to the lead 307 between:
the negative side of rectifier 3% and wiper arm: 304:

Switch terminals C-%, C-2, C-3, C-4 . . . and C-2%
dre connected respectively through- leads 308; 369 310
and 311, to the solenoid coils of relay switches 312,
313, 314, and 315, the other sides of said coils having
a common connection; namely, lead 3290, to lead: 305:
Interposed in seriesin lead 399 between terminal C-3'
and solenoid coil of relay switch 313 are the normally”’
closed interiock switches IN-1, IN-2. The load sides
of relay switches 312, 313, 314, and 315 are respectively
connected to solencids 316, 317, 318, and’ 319 for actu:-
ating the valve of a pump Pfor purposes to-be described: -
Said: solenoids 316, 317, 318 and 319 are connected by
a. conductor 321 to the source of alternating current’
through a motor starter and disconnect switch 3220
The line sides of relay switches 312, 313; 314 and 315°
have a common connection to lead 323 to- the alternat-
ing current source:  Said relay switches enable the direct
current control circuit' D to' operate’ an alternating’ cur--
rent: control circuit' C and, hence, ultimately, the valves
of pump P. ’

Terminal .C-23 on stepping switch 362 is connected:
by a lead 324 to a: normally open, homing push-button-
switch 325 connected to a conductor 362 by lead’ 326:
Rectifier 131 is connected to the secondary winding of’
a. transformer 327 which reduces the line voltage of'the-
alternating current source to the potential required’ by
said. rectifier 231 to produce a desired direct current’
voltage for control circuit D. The primary winding- of*
said transformer 327 is connected to the alternating cui-
rent source of switch 322.

‘The operation” of the circuit” will now be described:
Assuming-elevator E to be in its bottom or lowermost
position (full lines, . Figure 2)- wiper arm. 384 will be-
im contact with terminal C-23 (as indicated by the dotted"
liaes at Figure 20) whereby no element in the direct
current control circuit-D is energized: To commience op--
eration of the system' the operator, after having closed®
switch: 322;- will. close: push. button switch 325 thereby
completing the. circuit to"solencid 381 so that through-
operation of the pawl and ratchet, wiper- arm- 364 will’
lose engagement at oné of its ends with terminal C-23°
and make contact at its other end with terminal C-1;
causing current to flow through conductor 398, energizing
the. soleuoid coil of relay switch 312, effecting energiza-
tion . 'of pump . sclenoid. 316; whereupon,  as- deseribed’
more fully hereinbelow, hydraulic. fluid will -be - pumped :
to the lower end of elevator fluid cylinders. 16, 16", with
the result that elevator E will start its -ascent.and: com-
tinue such until limit switch LS—1 is momentarily closed..

“by the first or lowermost lug 56 on upright 57, The
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triggering of limit switch LS—1 energizes stepping switch, relay switches 312, 313 and 314.in the required séquércé

solenoid. 301 with a.pulse. of, current, thereby causing. - for \inloading; Successive tiers. Thus, for instance, if the
wiper-arm 304 fo lose contact with terminal. C-1.and 0, pallet to be unloaded were.to have 7 tiers of cartons then:

. there would be. 21 terminals, three_for each tier, on the.
of 5. switch 302 connected to relays 312, 313, and 314 as C-1, -

brought about with respect to_elevator cylinders 16, 16’, ® (2 and C-3, are connected and in multiple with ‘the’

 be brought into contact with terminal C-2...B “op
eration. a discontinuance of :the flow, of fluid- will:

arresting the movement of elevator E since relay . switch. latter. -However, since the cycle is repetitive, it is deemed’
312 ‘will-be open, de-energizing solenoid 316.  However,. unnecessary to repeate the description of the same ‘for,
relay- switch 313 will then -be closed ‘energizing pump; . each tier; and hence, that for a single cycle has-been
solenoid- 317 whereby the valves of pump P will ‘be op-. 10- deemed _adequate to. fully inform as to the following
erated. to. cause fluid. to, flow to..hydraulic motor H for operations: . thie upward -movement of -elevator E, the
-operative movement of: the -carton ‘strippers .48, 48", and- stopping of same, the operation of “hydraulic motor H,
simultaneously, fluid: will be delivered to. the lower end, - together with that_of carton strippers 48, 48’ and clamp-,
of the clamping bar cylinder 121 _for:'putWardum"qume'nf- " ing bar. 124, as.described above. - . T
of clamping bar 124 into carton. stabilizing Or operative. 18 After the last tier of cartons ¢ upon elevator E has
position. . Hydraulic motor H will continue its"operation: been. stripped therefrom and the élevator is at its upper-
(except for the action of interlock switches IN=1, IN-2,  miost point of trave], bearing an empty pallét p; moment~.
as.will be described). until the returning stripper mem-, ary closure of limit, switch LS-3 at the end of the last
ber 48 or 48’ causes limit switch 15-2 to be triggered-  unloading operation will cause switch wiper arm-304 to
by engagement thereof with lug 60. .. .. .. " 20 be advanced into engagement with terminal C-22 which’

“The cartons ¢ which have ‘been .unloaded by strippers.  completes the cireuit of relay switch 315 with consequent
48, 48’ pass over ramp plate 65 onto discharge conveyor. - energizing of pump solenoid 319; the latter causing fluid

/.. As ramp plate 65 is, depressed under the load:of.  to flow into the upper ends of elevator fluid cylinders 16, .
the cartons it swings against spring 68 ‘downwardly and- - 16" with simultaneous ~drainage from the lower. ends

5 thereof, so that elevator E.will be caused o move.down-.
wardly. - The descent of elevator E will continue until at

the -.lower limit -of its .travel, limit. switch. LS4 is_

triggered by engagir’xg’lug 63, whereupon a pulse of cur-’

effects: engagement with. interlock switch, IN-1.openicg,
the circuit of relay switch. 313 thereby causing: solenoid ,
317 to be-de-encrgized, Tesulting in the: stoppage of hy--
draulic motor H. As the cartons pass from.plate 65.onto-;

discharge conveyor D’ they will, through gravit “push’.  rent will again be delivered. to: stepping switch solenoid .
against rail -95 actuating - interlock. switch IN-2 which 30301 moving wiper arm 304 info engagement with end ter-
also opens the circuit of relay. switch.313 and effects. . minal C-23, stopping elevator E in position for receiving
stoppage of hydraulic motor H so that the stripping action. = the next loaded pallet for unloading. With wiper arm..
is arrested as dong as cartons ¢ are either on ramp plate: 304 in contact with terminal C-23, the direct current con-,
65 or abutting against rail 95, The circuit. to relay: _ trol circuit D will be open,-with 2il components thereof

switch 313 will be re-established when all: cartons ‘have; 35.in_de-cnergized state. Closure as by manual operation,

been -cleared  to belt conyeyor, section. 72 with -ramp. - of homing switch 325 will thus reactivate the system for -
plate 65 and rail 95 having been returned .to their nor- - unl'ova‘dinrg of the pallet.

mal position under influence of the related’ springs -68,:.-
98 respectively and: interlock switches IN=1 and IN-2. -

S Hydraulic system
are again closed, with the consequent se-energization of 40 In Figures 21 to 26. the operation of the hy-.

solenoid 317 and resumption of operation. of hydraulic. . draulic fluid system of the present invention is schemati-
motor .H to continue the carton stripping action for re-- cally shown. ... Solenoids 316, 317, 318 and 319 are’
moval of the remaining rows of cartons on the tier being. - mounted -on pump P for operating the valves thereof. It
stripped.,. . LT e will be seen that the armatures of solenoids 316 and 319
The triggering of limit switch LS-2 by engagement 45 are connected to opposite extremities of a cross bar. 330
with Tug 60 will likewise send a.pujse of current to-step- which is centrally pivotally engaged on a frame mem-
ping switch solenoid 301 causing wiper.arm 304 to ad-,  ber f. Between the point of attachment of the armature ’
yance to the next terminal; namely, contact C-3, te-. " of solenoid 319 and the pivot point there is engaged 10
sulting in the de-energizing of solenoid 317 with opera-- bar 330 one end of a connecting link 331, the other end’
tion of hydraulic motor H being.stopped and closure of 50 of which is swingably connected to the end of a valve
relay switch 314 being effected with consequent energiza-. - rod 332 upon which ‘are mounted valve cylinders 333
tion of solenoid 318. This latter will bring about opera-.  and 334 of a pump valve Z (Figure 22)., Pump valve”

tion of the pump. valves to cause fluid flow to the top of cylinder 333 is positioned for -coaction with ports- 335,

clamping bar cylinder 121 returning the clamping bar- 335z ‘and 335b, with port 335 being connected to-a’

124 to.inoperative or .withdrawn. position, .that is;, out.of “55.supply pipe :for, delivery therethrough of fluid from .

engagement -with the. cartons. on the pallet to be un-. - pump P. Port 3353 is connected through a conduit 336
loaded. - Thie  return tocking of rocker arms 117, 117", with the upper end of elevator fluid cylinders 16, 16"
will present dog 127 for engagement With trigger 128"~ ‘while.port 335b is in communication through a pipe oOr

* of limit switch 1S-3 causing momentary closure.of the conduit 337 with the Tower ends of said cylinders 16,
same so that a pulse of current is delivered to stepping - 60. 16”. “Pump valve cylinder 334 is positioned for coaction *
switch . solenoid 301, with wiper arm 304 thereby, Jos-_. - with ports 338, 3382 and 338b; port 338 being connected

ing contact with terminal C-3 and being advanced to the -  with-a drain. pipe 339 leading to the fiuid reservoir Rj
next position therebeyond,: namely, terminal .C-4 with - port 338z being_connectied by a branch o_onduit 340 with.
attendant de-energization of solenoid 318 and commence- . - the conduit 337; while port 338b is.connected by a branch -
ment of répetition of the described cycle. 7. " ¢s conduit. 341 with conduit 336. ' Said valve cylinders 333"
1t will be seen that the sequeﬁce,her:inabt}Ve described and 334 aré biased by a spring 342 so that when "
will be followed in the removal «of an entire tier of car- solenoids 316, and 319 are simultaneously in de-emer-'.
_tons c from the pallet p being unloaded so.that upon.. gized condition (see Figure 21), all ports will be closed.
such removal the next ‘step. will be o effect upward ; ~Upon energizing of solenoid 316 through the means here- -

movement .of elevator E in order-to present the next.70 .inabove ' described. -in._connection with * the -wiring sys-

tier. for stripping.. This cycle will be repeated as_often . tel , ( v Q. (see
as there are tiers of cartons t0 be removed. Consequent-. . 22y and thus effect a withdrawing of valve rod 332 to
1y, each cycle will require three terminals on. the stepping cause valve cylinder 333 to block port 335g, 50 that'pres-
“switch 302 corresponding to, ‘and -connected .in multiple . - sure. fluid may flow from pump P through ports 335:and ;
with, terminals C-1, C-2, and C-3 in ‘order 1o actuate 75 -335b for delivery of fiuid to the lower ends of cylinders

tem, the armature thereof will be retracted (see Figure = -
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16, 16" for upward travel of elevator E. ‘Upon de-ener-
gizing of solenoid 316 both the pump and drain ports
335, 338 will be closed as vaive cylinders 333, 334 under
influence of spring 342 are disposed in closed position,
so that ‘elevator E will be stopped at its particular junc-
ture of ascent. During the operation of machine A
solenocid 316 will be, as described above, periodically
energized to progressively admit pressure fluid to ele-
vator cylinders 16, 18’ for travel of elevator E to its up-
permost position. Upon energization of solenoid 319
by closure of lirnit switch 1.8—4 in the manner described,
valve rod 332 will be driven inwardly. (as will be seen in
Figure 23) to cause valve cylinder 333 to close port 335h
thereby allowing flow of Auid from pump P through con-
duit 336 to the upper end of elevator fluid cylinders 16,
16’, while valve cylinder 334 will close port 3385 to

permit the flnid in the lower end of cylinders 16, 16’ to-

drain through ports 3382 and 338 .to reservoir R, and
thereby, effect return or downward travel of elevator
E in its lower position. , : '
A.similar system is involved in the operation of pump
solenoids 317 and 318 shown schematically in Figures
24, 25 and 26; the said solenoids having their arma-
tures connected through a pivoted cross bar 343, eccen-

tric link 344 and valve rod 345 to valve cylinders 346 :
and 347 of a valve 348. Said valve cylinder 346 co-

operates with ports 349, 3494 and 349b; port 349 being
connected to a supply pipe for delivery therethrough of
the fluid from pump P while port 349¢ is connected by
a pipe 350 to the upper end of clamping bar cylinder 121,
with port 3495 being connected through a conduit 351
to hydraulic motor H. Valve cylinder 347 cooperates
with ports 352, 3524 and 352b; said port 352 being con-
nected to the reservoir R while port 3524 is in com-
munication by conduit 353 with the lower end of clamp-
ing bar cylinder 121. Said conduit 353 opens into con-
duit 351 for purposes presently appearing. Port 352
is comnected by a branch pipe 354 to pipe 358. It will
thus be seen that upon energizing of solenoid 317 (see
Figure 25) wvalve cylinder 346 will close port 349; so
that pressure fluid will flow from pump P through con-
duit 351 and also through conduit 353 so that simul-
taneously hydraulic motor H will be actuated and fluid
will be delivered to the lower end of clamping bar cylin-
der 121 for driving the piston 120 thereof upwardly.
Conterhporaneously, valve cylinder 347 will close port
352a so that fluid may drain through conduits 350 and
354 and ports 352b and 352 to the reservoir R from the
upper end of clamping bar cylinder 121. Upon' ener-
gization of solenoid 318 (see Figure 26) valve cylinder
346 will close port 3495 and valve cylinder 347 will
close port 352b, in which relationship fluid may flow
from pump P through ports 349, 34%a to the upper end
of clamping bar cylinder 121, the lower end of which
will drain through pipe 353 and ports: 3524, 352 to
reserveir R. Tt must be noted that hydraulic motor H
does not have a return line through pump P but is con-
nected directly by pipe 355 to reservoir R as motor H
operates in but one direction.

Résumé of operation

In view of the foregoing, it will be seen that a pallet
p having a load of non-cubic cartons ¢ arranged in tiered,
locked formation (as shown in Figure 3) is fed through
opening B in any suitable manner onto rollered  plat-
form of elevator E which is in its lower position with the
platform in inclined attitude, as shown in Figure 19.
The operator will then close switch 322 and homing
switch 325, as discussed above, so as to effect upward
movement of elevator E. Upon the engagement of limit

10

. . 12
strippers 48, 48’. One stripper 48 or 48’ will be at the
rearward end of the lower course of endless chains 41,
41’ poised for forward or operative travel, when' the tier
of cartons. to be removed is so positioned, while the

* other stripper 48 or 48" will be at the forward end of

the upper :course of eridless chains 41,41’ preparatory

to the return portion of the cycle. Thus, the then oper--
ative carton stripper 48 will effect engagement bétween -

its bar 49 and the cartons in the rearmost row of the
tier to be removed and hence, upon operation of motor
H will exert a forward pushing action on the whole tier,
The forwardmost row will thus be driven downwardly
over ramp plate' 65 and onto discharge conveyor D’;

. Since ramp plate 65 is forced downwardly interlock

15

switch IN=1 will be opened, whereby the carton remov-
ing or stripping action will be momentarily discontinued
until ramp plate 65 and conveyor section 71, are both
cleared. Thus, by the operation of interlock switches

. IN~1 and IN-2 only a single row of cartons will be

20

handled at one time.- This “effectively prevents any un-
desired piling or jamming of cartons to take place, for if
the carton strippers 48, 48" were not arrested or caused
to dwell the entire tier of cartons would be forced down-

... wardly toward discharge conveyor D’ resulting in an

25°

obstructive overloading of cartons ¢ on conveyor D’ with
complete blockage of operation resulting. ' Furthermore,
the inclination of discharge conveyor D’ is of- extreme
importance for it causes a quick and reliable downward

. displacement of ‘the cartons so as to remove same from
30

any untoward contact-with those in the row next suc-
ceeding the tier being stripped.

As shown: in Figure ‘3, such cartons are customarily
in Tocked formation so that some cartons. will be trans-

. ferred to conveyor section 71 in axial alignment there-
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switch LS~ by the lowermost lug 56 on upright 57 ele.

vator E will be stopped whereupon the top or upper-

most tier of cartons ¢ will be disposed immediately above.

horizontal flange 126 of clamping bar 124, so that
the same may be moved thereacross upon operation of

%

with, while others will be axially normal thereto. The
ones which are axially normal will hence extend a greater
distance toward the remaining cartons to be removed than
the ones which are axially parallel so that a relatively
small extent of clearance is present. Accordingly, the in-
clination of conveyor section 7 1, with its downward com-
bonent, ‘assures adequate clearance. It should be pointed
out that although reference has been made herein to rows
of cartons the same, when locked, are not actually in
uniform rows due to the locking character of the stack-
ing pattern.

Cartons ¢ thus transmitted to the end of belt conveyor
section 72 are all in axially aligned relationship as by
operation of switch 107 and deflector 122, and are thence
discharged onto a conveyor section 409, which is trans-
versely, progressively turned through an arc of 22° for
connecting discharge conveyor D’ with a standard, hori-
zontally presented, rollered industrial conveyor 491,

,After the top tier of cartons ¢ has been delivered to
discharge conveyor D', limit switch LS-2 will be then

‘momentarily closed by lug 69 on the returning carton

stripper 48 or 48’, as the case may be, so that, as de-
scribed above, elevator E will be caused. to resume ‘its
upward travel until the next lug 56 on upright 57 has
closed limit switch LS-1. - In this connection it must
be noted that the spacing between the lugs 56 on up-
right 57 correspond with the height of the cartons to
be removed so.that elevator E will travel the requisite
distance for presenting each tier for proper stripping ac-
tion.  Since a machine A would desirably ‘be utilized for
use with cartons of more than one height it is to be
considered a-part-of the present invention that lugs 56
on upright 57 may be disposed thereon in any desired
vertical ‘spacing so as to accommodate cartons of vary-
ing height, as making same removable and hence in-
sertable within spaced openings (not shown). If desired,
a single upright having about its periphery a plurality of
series of lugs with varying spacings could be provided,

with . such upright  being rotatable so. as to present the

_requisite - series  of lugs in position for triggering limit

switch LS—1,

——
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Aftér unloading of the pallet p the ‘same may be re-

moved from the lowered elevator E by a forklift truck-

or may be readily discharged to 2 pallet stacking machine
of the type disclosed in United States Letters Patent No.
2,792,950 issued to Frank W. Fenton and Harold L. Bock,

on May 21, 1957; with the discharge to such machine-

being effected by the pushing of the now empty -or un-
loaded pallet by an incoming loaded pallet.

Tt should be understood that changes and modifica-

tions in the formation, construction, arrangement, and
combination of the several parts of the pallet unloading

machine may be made and substituted for ‘these herein.

shown and described without. departing from the. nature
and principle of my invention. )
Having thus described my invention,
~ desire to secure by Letters Patent is:
1. A pallet unloading machine comprising a frame,
a ramp-forming plate hingedly mounted in the upper por-

what I claim and

tion of said frame for downward swinging under load,-.

an elevator adapted to support a load-bearing pallet hav-

ing containers or the like disposed in rowed tiers thereon,

means for effecting vertical travel of said elevator from
the lower portion of said frame to the upper portion
thereof to present the uppermost tier for delivery to said
ramp plate, means adapted to operate in timed sequence
to stoppage of the elevator for pushingly removing the
uppermost, tier. of containers from the load and onto

‘the ramp plate, and a fixed discharge. conveyor section

disposed downwardly and outwardly of said rampplate
for receiving the containers from the ramp plate, -said
discharge conveyor section and ramp plate having a com-
bined width greater than the. greatest dimension of the

containers being unloaded, said discharge conveyor sec- -
tions being presented in axially parallel relation to the’

axis of the rows of containers to be unloaded, said dis-

charge conveyor section being further inclined trans-:

versely with its side proximate the ramp plate being
higher than its other side and with its length being at least
as great as the length of one row of containers on the

pallet to be unloaded for simultaneously accommodat--

ing the number of row-constituting containers.

2. A pallet unloading machine comprising a frame, a

ramp-forming plate hingedly mounted in the upper -por-
tion of said frame, an elevator adapted to support a load-
bearing pallet having containers. or the like disposed in
rowed tiers thereon, means for effecting vertical travel
of said elevator from the lower portion of said frame to

the upper portion thereof to present the uppermost. tier

10:

15

‘plate, a pusher member for

14-
of to present the uppermost tier for delivery to said ramip
uppermost tier for effecting transfer of the same from the
tiered load to the ramp plate causing: same to be. swung
downwardly, a first switch engageable by said ramp plate
on downward swinging for. circuit opening, power means
for said pusher member, said first switch and said power
means being connected in circuit so ‘that operation of the
latter will be arrested while said ramp plate is in down-
wardly swung position,
sented downwardly and outwardly of said ramp plate and

being inclined transversely with its side proximate the,
‘ramp plate being higher than its side.remote therefrom,
. said ‘discharge conveyor

section having its 1ongitudina1
axis normal to the path of movement of the-pusher mem-
ber, a container abutment surface. extending upwardly

~from the remote side of said discharge conveyor section

in inclined relation to the vertical, a second switch engage-

- able by containers traveling along said surface for open-

20
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for delivery to said ramp plate, a pusher member for -

engaging the containers in the uppermost tier for effect-
ing transfer of the same. from the load on to the ramp

plate, power means for said pusher member, means for:
actuating said power member to effect -operation of said

pusher member in timed sequence.to stoppage of the

downwardly and outwardly of said ramp plate for re-

ceiving containers passing therefrom, said -discharge -
conveyor section being inclined transversely and axially -

normal to the direction of travel of said pusher member,
said discharge conveyor section. being aligned with said
ramp plate during movement across the latter of con-
tainers delivered thereto by the pusher member, the com-
bined widths of said discharge conveyor section and ramp
plate being greater than -the maximum dimension of the
containers being unloaded whereby obstructing contact

is prevented between containers on a discharge conveyor .

section and those at the point of discharge. .
3. A pallet unloading machine _comprising a frame, a
ramp-forming plate hingedly mounted in the upper por-

tion of said frame for downward swinging under’ load,

means for normally biasing said ramp plate upwardly, an..
load-bearing pallet having

elevator adapted to support a
containers or the like disposed in rowed tiers thereon,
means for effecting vertical travel of said elevator from

the lower portion of said frame to the upper portion there- -

50

60"ﬁfr’ame for downward swinging under applied load, means .

65" ; .
- -ing the uppermost tier of containers from the load

70

elevator; and a discharge conveyor section located spaced .55,

ing the current to said power means, whereby discharging

-the discharge conveyor section.
4. A pallet unloading machine comprising a frame, a
ramp-forming plate hingedly mounted in the upper por-

tion of said frame; an elevator adapted to support a load- .
" bearing pallet having containers or the like tiered thereon,

means for effecting vertical travel of said elevator from’

the lower portion of said frame to the upper portion there- .

of to present the uppermost tier for delivery to said ramp
plate, 2 pusher member for engaging the containers in the
uppermost tier for effecting transfer of the same from the

engaging the containers in the;

a-discharge conveyor section pre-.

" of containers to the ramp plate is arrested ; while con-
“tainers are disposed upon

load on to the ramp plate, power means for said pusher .

member, means for actuating said power member to effect
operation of said pusher member in timed sequence to

stoppage -of the elevator, and a discharge conveyor s€c- .

tion located spacedly downwardly of said ramp plate for
receiving containers passing therefrom, said conveyor sec-
tion having its longitudinal axis normal to the direction of
travel of said pusher member, and being transversely in-
clined with its upper side being proximate the ramp-form-
ing plate and its other or.lower side remote outwardly
therefrom, the axis of said conveyor section being normal

to. the path of movement of the pusher member and the

width of said conveyor section being at least as great as
one side of the load upon the pallet to be unloaded. ’
5. A pallet unloading machine ‘as ‘described in claim 4

wherein a container abutment surface-forming member

is presented upwardly extendingly from the lower side of

said discharge conveyor section in inclined relation to the

vertical for travel thereagainst of containers on the dis-
charge conveyor section switch means are associated with
said discharge conveyor section, a switch-actuating mem-
ber resiliently mounted on the container-confronting face

of said abutment member for engagement by containers
delivered thereagainst to effect switch-open condition, said -
switch and said power means being operatively connected
so -that said. pusher member will be arrested while con-’

tainers are disposed on said conveyor.

‘6. A pallet unloading machine comprising a frame,"a '

ramp-plate hingedly mounted on the upper portion of said -

for normally biasing said ramp plate upwardly, means for
supporting a load-bearing pallet having containers or like

articles tiered thereon to present the uppermost tier for de- -

livery on to said ramp plate, a'pusher member for advanc-
on to said ramp plate whereby said latter is-forced down-
wardly, a discharge conveyor disposed for receiving con-
tainers from said ramp plate, a first interlock switch means

‘located for engagement by said ramp plate upon down-

ward -swinging thereof, a- second interlock switch asso-

and | -

ciated with said discharge conveyor section for actuation :

by contairiers received on said conveyor, power means:for:
effecting operation of said ‘pusher member, said power -
‘means; and first and second interlock switches being oper-

o

[
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atively connected whereby upon engagement of either or
both of said switches said power means will be arrested
so that operation of the pusher member will be discon-
tinued while containers are either on said ramp plate
or discharge conveyor section.

7. In a pallet unloading machine, a frame, an elevator
adapted to support a pallet loaded with containers or like
articles stacked thereon in tiered arrangement, means.for
effecting vertical travel of said elevator, a pusher mem-
ber provided on said frame above said elevator for recipro-
cal movement to advarice on its operative stroke the up-
permost tier of containers from the load, power means
for operating said pusher ‘member, a switch carried on
said elevator, a plurality of vertically arranged switch-
actuating lugs mounted on said frame for successively
engaging said switch during travel of said -elevator, said
lugs being spaced apart a distance substantially equivalent
to the height of the individual containers stacked on the
pallet, said switch being operatively connected to the eleva-
tor operating means and said power means whereby said
elevator will be periodically stopped during its upward

travel and sajd pusher member will be activated in timed -

sequeilce to each stoppage of the elevator.

8. In a pallet unloading machine, a frame, an elevator
adapted to support a pallet loaded with containers or
like aiticles stacked thereon in tiered arrangement, a
source of fuid under pressure, first fluid means for effect-
ing vertical travel of said elevator, a pusher member
mounted on said frame above said elevator for recip-
rocal travel in a direction normal to that of the travel
of the elevator for advancing on its operative stroke the
uppermost tier of containers from the load, second fluid
means for effecting operation of said pusher member,
pump mieans, said first and second fluid means connected
by said pump to said source of fluid, a switch carried on
said elevator, a lug mounted on said frame for engaging
said switch upon - travel of said elevator, said switch
being operatively connected to said pump means whereby
upon engagement of said switch said first fluid means
will be arrested and said second fluid means actuated with
consequent stoppage of said elevator and operation of
said pusher member in timed relationship thereto.

9. In a paliet unloading machine as described in claim
8, a second switch mounted on said frame, a lug carried
on said pusher member for engaging said switch on the
return or inoperative siroke of said pusher member, said
second switch being also operatively connected to. said
pump means whereby upon engagement of said second
switch, the operation of second fluid means will be
stopped. .

- 10. A unit unleading machine comprising a frame,
having a horizontal edge portion for defining a discharge
point, unit support means provided in sajid frame for
presentation of the units adjacent the discharge point,
a discharge conveyor secction located below and out-
wardly of said discharge point, said conveyor section
being inclined transvessely of its length in downwardly
and outwardly inclined attitude with respect to the dis-
charge point, power means for moving said units from
said support means past said discharge point for recep-
tion thereof bty the discharge cenveyor section, and a

switch member physically associated with said discharge.

ceaveyor section for actuation by units received on said
conveyor section, said power means and said switch
member being interconnecteéd so that upon actuation of
said switch member operation of the unit moving means
will be arrested while units are disposed on said discharge
cenveyor section. :

1. A unit unioading machine as described in claim
18 and characterized by said uait support means being
horizontally disposed, said discharge conveyor section
having a width slightly greater than the greatest dimen-
sion of the units being received thereon for accommodat-
ing same in any attitude. )

12. A unit unloading mackine as described in claim
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10 and further characterized by said discharge conveyor
section having its side proximate the frame being more
elevated then its opposite side, a unit abutment surface
extending upwardly from the said opposite side of said
discharge conveyor section .in inclined relation to the
vertical, and said actuating means for arresting operation
of the unit moving means being mounted on said abut-
ment surface.

13. A unit unloading machine as described in claim
10 and further characterized by said discharge conveyor
section being powered and with its transverse inclination
at an angle of 22 degrees to the vertical.

14. A unit unloading machine comprising a frame hav-
ing a horizontal edge portion for defining a discharge
point, a ramp-forming plate hingedly mounted on said
frame at said discharge point for downward swinging
under Ioad, unit support means provided in said frame
for presentation of said units at the discharge point, means
for moving said umits over said support means and onto
said ramp-plate, and a discharge conveyor section dis-
posed outwardly and below said ramp plate, said dis-
charge conveyor section being axially normal to the direc-
tion of travel of said unmits in moving onto said ramp
plate and being inclined transversely of its lemgth with
its side proximate the ramp-plate being higher than its
opposite side.

15. A unit unloading machine as described in claim 14
and further characterized by means for normally biasing
sald ramp-forming plate in upwardly presented position,
said ramp-forming plate being of such extent. that jts
outer edge will be brought into abutment upon the adja-
cent side portion of the discharge conveyor section when
said ramp-forming plate is in downwardly swung posi-
tion under load of units moving thereacross.

16. A unit unloading machine comprising a frame, a
ramp-forming plate hingedly mounted on said frame for
extension therebeyond and for downward swinging under
load, means for normally biasing said ramp-forming plate
in upward position, unit support means provided adjacent
said ramp plate for presentation of units to be unloaded
thereto, unit moving means for effecting transfer of the
same from the support means to the ramp plate, a first
switch engageable by said ramp-forming plate on down-
ward swinging under load for circuit opening, power
means for said unit moving means, said first switch and
said power means being connected in circuit so that
operation of the latter will be arrested while said ramp
plate is in downwardly swung position, a -discharge con-
veyor section presented downwardly and outwardly of
said ramp-forming plate, and being inclined transversely
of its length, with its side proximate the ramp-forming
plate being higher than its side remote therefrom, said
discharge conveyor section having its longitudinal axis
normal to the path of movement of the unit moving
means, & second switch provided on said discharge con-
veyor section for engagement by units traveling there-
along for opening the circuit to said unit mMoving means
whereby delivery of said units to the ramp-forming plate

is arrested while units are disposed upon the discharge
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conveyor section.

17. A unit unloading machine as described in claim
16 and further characterized by said unit support means
being disposed. horizontally, and unit abutment surface
extending upwardly from the side of said discharge con-
veyor secticn remote from said ramp-forming plate, said
second switch being mounted upon said abutment surface.

18.. A unit unloading machine comprising a frame, a
ramp plate hingedly mounted on said frame for down-
ward swinging uader applied load, means for normally
biasing ‘said ramp plate upwardly, unit support means
provided in said frame for presentation of the units for
unleading to the ramp plate, unit moving means for ad-
vancing the units from the support means and onto the
ramp plate, whereby the latter is forced downwardly
under such load; a discharge conveyor section disposed
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for receiving units from said ramp plate, a first interlock
switch located for engagement by said ramp plate upon

downward swinging thereof, a second interlock switch -

associated with said discharge conveyor section for ac-
tuation by units received on said conveyor section, power

 mneans for effecting operation of said unit moving means,

said power means and said first and second interlock
switches being operatively connected whereby upon en-
gagement of either or both of said switches, said power
means will be arrested so that operation of the unit mov-
ing means. will be discontinued while units are either on
said ramp plate or on said discharge conveyor section.
19. A unit unloading machine comprising a frame

10

having a horizontal edge portion for defining a discharge - ‘

point, a ramp-forming plate hingedly: mounted on said
frame at said discharge point for downward swinging
under load, unit support means provided in said frame
for presentation of said units at: the -discharge point,
power means for moving ‘said units over said support

means and onto said ramp plate, a discharge conveyor

section disposed outwardly of said ramp plate, a switch

15

20

carried on said conveyor section for actuation by units .

received thereon, said power means and said switch being
operatively connected, whereby upon actuation of said
switch said power means will be arrested so that opera-
tion of the unit moving means will be discontinued while
units are disposed on said conveyor section.

20. A unit unloading machine comprising a frame, a -
ramp-forming plate hingedly mounted on said frame for -

extension therebeyond and for downward swinging under

25
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18 ~
load, means for normally biasing said ramp-forming
plate in upward position, unit support means provided

“adjacent said ramp plate for presentation of units 1o be

unloaded. thereto, unit moving means for effecting trans-
fer of the same from the support means to. the ramp-

forming plate, a switch engageable by said ramp-forming :
“-plate on downward swinging under load for circuit open-

ing, . power ‘means for said unit moving means, said
switch and said power means being connected in circuit
so that operation of the latter will be arrested while said

ramp-forming plate is in downwardly swung position, -
and a discharge comveyor _section presented outwardly

’ of said ramp-forming plate.
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