1,632,203
June 14_’ 1927. L. THREEFOOT ET AL

CONVEYER SYSTEM

 Filed March 19, 1923 _ 3 Sheets-Sheet
o oo felm 1
“3 7 |
:,\ o
A e AT
i )/ /// e | = _1
| =
- :j :
v Ny
- J o
L5 | z
: - H i
T I i | (
N, | = /4
S
Z 77 _
o [eB ot] o] o] og ' ‘
o, o] o] o] of) ' - !
O o) o1 o1 o(] : T :

e e =}

o, o oj o o]
o] of) oCj ool |
o, o o] ol ol tﬁ
o1 o o oy o] | . —

i 'aff %
ﬁ LI o/ e
o\ W
Tgv |# | #
N
74

[E — _ Seoewins
f_"ﬂ ¥ ééi‘;;g;ﬁ/é‘fffmz
e %%Wéﬁﬁ
\ : T Lo T v B




June 14,1927, 1,632,203

“ L. THREEFOOT  ET AL
CONVEYER SYSTEM
Filed March'19, 1923 . 3 Sheets—Sheet 2

57

33.‘:'_—4—-——&1—-*5:—';
) 1

i

T
o
i
2
Y

inj 75 i Y

: Lowls Trrecioot
——@—L . George (LN

Z s e
WM@/&%% %




June 14, 1927.

B

17

1l lo—s/c
o/
g/

A
N

o=
&
e

g

%_ 60
=== »

T 1

L. THREEFOOT ET AL
CONVEYER SYSTEM
Filed March 19, 1923

I

11,632,203

3 Shests-Sheet 3

S

%

7

__;L%Zk9zébcf
Lowes 7hrarboor

] &eorycé&éaé 22,
;2%?%;25;222}— 7



5

10

15

20

25

cs
o

4

<

45

Patented June 14, 1927.

UNITED STATES

1,632,203

P £

TENT OFFICE.

LOUIS THREEFOOT AND GEORGE W. ELXIN, OF MERIDIAN, MISSISSIPPI, ASSIGNORS.
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CONVEYER SYSTEM.

Application filed March 19, 1923. Serial Wo. 625,931.

Our. invention relates to improvements in
conveyer systems, and is particularly con-
cerned with the provision of conveyer means
particularly adapted for use in stores, stor-
age and warehouses, and in any other place
where it is desirable or necessary to deliver,
from time to time, one or more atticles,
packages, or cages from a stock of such ar-
ticles, packages, cases, ete.

In the accompanying drawings, Figure 1
is a plan.diagram of a portion of a ware-
house having installed .thercin cne of our
conveyer systems.

Figure 2 is a plan showing certain de-
tails of the construction of two of the con-
veyers, and a transfer device located there-
between and forming a part of our conveyer
system, portions of the mechanism being
broken away for the purpose of better il-
lustration. '

PFigure 38 is a vertical longitudinal section
taken on line 3-8 of Figure 2.

Figure 3% is a continuation of the right
hand end of Figure 3. This view includes
a transverse section through the third con-
veyer forming a part of our system.

Figure 4 is a vertical transverse section
taken on line 4—4 of Figure 34,

- Figure 5 is a vertical transverse section
taken on line 5—5 of Figure 2.

Figure 6 is a vertical transverse sectional
detall taken on line 6—6 of Figures 2 and 3.

Figure 7 is an enlarged sectional detail
taken on the line 7—7 of Figure 5, and

Figure 8 is a plan view on an enlarged
scale of the keyboard-which the operator
uses for selecting the desired articles, and
for recording either the number of said ar-
ticles delivered or the number of said ar-
ticles still remaining in stock, as may be
desired.

Throughout the several views, similar ref-
erence characters are used for referring to
similar parts, and the several sections are
taken looking in the direction of the small
arTOWS.

At the present time, goods which are sold
in packages, boxes, cases, etc., are usually
received and stored in the upper stories of

stores or warchouses, the lower story of

such buildings being used for office purposes. .

When it becomes necessary to fill an order,
workmen are sent to the proper story of
the building with written orders. There
they either select, or some one delivers to
them, the requisite number of packages, ar-
ticles, cases, etc. These are usually loaded
upon a truck, or some other conveying de-
vice, and taken to an elevator, from which
they arve delivered to a loading platform.
At this point, the goods are usually inspected
by the shipping clerk to make certain that
the order has been properly filled. Ordi-
narily, the shipping clerk is not the one who
originally ordered the delivery of the goods.
Such an arrangement requires a compara-
tively large number of men for the order-
ing and delivering of the goods desired.

In the accompanying drawings we have
illustrated our invention as being installed
in a warehouse, one of the upper floors and
a portion of the first or lower floor being

shown in plan in Figure 1. In this view,.

we have shown a plurality of conveyers 10,
each -comprising a pair of side rails 11 for
supporting the ends of a plurality of par-
allel rollers 12 (see Figures 2 and 3) upon
which are stacked a plurality of boxes or
cases 13 arranged in contiguous ranks and
files. - The several conveyers 11 are spaced
apart a distance sufficient to permit the work-
men to have access to the spaces between
them so as to expedite the piling of the

‘boxes, cases, ete., upon these conveyers.

A second conveyer 14 is aligned with each

‘of the conveyers 11 but positioned at a lower

level than the conveyers 11. Intermediate
the adjacent ends of each pair of conveyers
11 and 14 is a transfer device, indicated in
general by the reference character T, the de-
tails of construction of which will be de-
seribed later on.  The longitudinally extend-
ing members 15 and the transverse members
16 are merely portions of a framework used

“for supporting apparatus which controls the

delivery of packages to the transfer devices
and the operation of the transfer devices, as
will later be pointed out. '

50

60

65

70

75

80

85

90

95



10

15

20

25

30

35

40

45

50

55

80

1]

All of the conveyers 14 discharge onto
a common conveyer 17 which leads from an
upper story of the building to a lower story
18 which may, if desired, be provided with
a loading platform 19 alongside a driveway
20. The keyboard 21 of the operator is
located adjacent the discharge end of the
conveyer 17 so as to permit the operator to
check the delivery of goods to make sure
that the orders are being properly filled.

If desired, conveyers 14 may be arranged

to discharge onto the common conveyer 17

from the side opposite the conveyers 14 just
referred to. It will, of course, be under-
stood that conveyers similar to the conveyers
10, and transfer devices similar to the trans-
fer devices T, will be used for supplying
cases to the conveyers 14 on the right hand
side of the conveyer 17. .
The apparatus which we shall now de-
scribe comprises means, under the control
of the operator, for automatically discharg-
ing boxes, cases, articles, etc., one by one,
from the conveyers 14 onto the conveyer 17.
This apparatus also includes means for auto-

matically transferring the cases, one by one,"

from the stack of cases on the conveyers 11
to the conveyers 14 so as to keep the latter
conveyers constantly . filled, and- thus make
it possible for the operator quickly to select
and deliver any desired number of packages
or cases. ‘

Having thus described in a general way
the principal features of our invention, we
shall now describe more in detail the means
by which we accomplish the results just
described. We shall first describe the means
which we provide for automatically trans-
ferring the cases, one by one, from one of
the first conveyers 11 to the corresponding
second conveyer 14. For this purpose, we
provide a platform which is formed from
a short section of a conveyer, comprising
the side rails 11’ and the rollers 12’. This
platform is supported by a piston rod 22,
the lower end of which 1s provided with a

piston 23 slidable in the cylinder 24. At:

its lower end, this cylinder is provided
with an outlet opening 25, the size of which
may be adjusted by a suitable valve 26.
The pisten 23 has a plurality of openings 27
formed therein Whicﬁ, during the downward
movement of the piston, are closed by the
valves 28 which are biased to their closed
position by the springs 29. These springs
are, however, tensioned so that during the
upward movement of the piston, they will
open under atmospheric pressure, thereby
making it possible for the piston to return
to its uppermost position more quickly than
would be the case if the air had to enter
the cylinder 24 through the opening 25.
For returning the platform to its upper-
most position, we provide a counterwel%)ht
80 which is secured to one end of the cable
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81, the other end of which is bifurcated and
passes over a suitable pulley 32 mounted
upon one of the longitudinal frame mem-
bers 15, which, along with the frame mem-
ber 16, are supported by posts or uprights
33 1positioned alongside the platform. Other
pulleys 34 mounted upon the longitudinal
members provide means for guiding the bi-
furcations of the cable 31, the free ends 31" of
which are secured to the side rails 11" of
the platform by means of suitable clamps
85. For guiding the platform in its vertical
movements, we provide a guide block 36
for each of the side rails 11’, these .guide
blocks being secured to the side rails in any
suitable manner and projecting outwardly
therefrom. The outer faces of these guide
blocks are provided with vertically extend-
ing grooves for receiving the ribs 37 of the
vertical guide rails 38 which are mounted
upon cross-pieces 39 secured to the uprights
33.

For holding the platform in its elevated
position while a file of boxzes or cases is
being transferred from the first conveyer
11 to the platform, we provide a pair of
arms 40 (see Figure 7), one of which is
pivotally mounted by means of a bolt 41,

70

(63

80
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90

or any other suitable means, upon a cross-

piece 42 extending between the uprights 38

adjacent each of the blocks 36. The upper
end of each of these arms is provided with
a roller 43 which is adapted to engage with
a curved surface 44 formed on the lower side
of the adjacent block 36. A suitable spring
45, having one end bearing against the arm
40, urges each arm 40 toward the platform
so that when the platform reaches its upper-
most position, the rollers 43 will be moved
inwardly to their supporting positions.. The

95

100

face 46 of the block adjacent the roller 43

is inclined downwardly and outwardly so
as to place the spring 45 under tension as
the platform moves to its uppermost posi-
tion. The inward movement of the arms
40, when the platform is in a lowered posi-
tion, is limited by the engagement of the
rollers 43 with the ribs 37 of the guide
rails. The curved surfaces 44 on the blocks
are such that when the rollers 43 are in
their load supporting positions, the weight
of a file of cases upon the platform will not
have a sufficiently large lateral component
to diclodge the rollers 43 from their posi-
tions. The curve is, however, such that a
small force applied to the upper ends of
the arms will remove the rollers from their
load supporting positions, so as to permit the

platform to move downwardly under the

weight of the cases. The downward move-
ment of the platform is, of course, controlled
by the compression of the air in the cylinder
24 and its rate of escape therefrom through
the opening 25. : :

For releasing the platform.to permit it
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~to move downwardly, we provide a pair of

downwardly extending arms 47, the upper
ends of which are pivotally mounted upon
one of the longitu(fipally extending frame
members 15 by means of hinges 48, so that

the arms are free to move in a plane paral-

lel with the plane of the stack of cases or
boxes, ete. Means, which will later be de-

scribed, are provided for urging the lower’

ends of the arms 47 inwardly to a position

over- the platform. A second pair of arms

49 project outwardly from the upper ends
of the arms 47 and at substantially right
angles thereto, suitable braces 50 being pro-
vided between the second pair of arms and
the first pair of arms. A cable 51 has one
end attached to the outer end of cach of
the arms 49, and passes around a pulley 52
secured to one of .the posts or uprights 53
located upon opposite sides of the adjacent
end of the conveyer 14. The other end cf
this cable passes through an eye 54 in the
upper end of the adjacent arm 40, and is
secured therein in-any suitable manner.
As a file of cases rolls onto the platform,
it moves toward the opposite side of the
platform due to the inclinaticn of the plat-
form, and comes into contact with the lower
ends of the arms 47 which are provided

# yith an anti-friction roller 55, and pushes

the ends of these arms outwardly until the

file of cases and the arms occupy substan-

tially the position shown in Figure 3. At
this point, a brace 56 extending between the
lower ends of the arms 47 contacts with a

- buffer-57, which spans the space between two

40

50
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- 60

of the posts 33, thereby preventing any fur-
ther movement of the file of cases. The
outward movement of the lower ends of the
arms 47 causes the outer ends of the arms
49 to move upwardly, thereby pulling upon
the cables 51, and causing them to move the
arms 40 to a position in which the rollers
43 disengage the blocks 46. Thereupon, the
platform and the file of cases supported
thereby begin to descend under the weight
of the file of cases.

It will be apparent that if the succeeding

file of cases were permitted to follow the
file of cases just delivered to the platform,
up to the instant this file of cases starts to
descend, there might be some interference
with the downward movement of the plat-
form due to the contacting vertical sides of
the two files of cases. To prevent this, we
provide means for stopping  the forward
movement of the remaining files of cases.
These means comprises a shutter or detent
58 on each side-of the stack of cases, this
shutter being pivotally mounted upon suit-
able uprights 59 positioned adjacent oppo-
site sides of the delivery end of the first
conveyer, these shutters or detents being
mounted upon the supports 59 by means of
hinges- 60. The free edges of these detents

8

are provided with pads 61 of rubber, or suit- -

able friction material, for engaging the sides

‘of the cases or boxes. These pads are pref-

erably mounted upon ‘the free ends 61* of
a leaf spring 61° secured to the edge of the

‘detents or shutters 58, -as shown in Figure

6. If desired, the free ends of this leaf
spring may be slotted to receive the ends of
the pins 61° for preventing the leaf spring
from turning on the edge of the detent 58.
A link 62 connects the upper end of each
detent or shutter with the upper end of the
adjacent arm 47 so that as the arm 47 swings
outwardly under the lateral thrust due to
the file of cases delivered to the platform,
the detents 58 will be drawn. in toward the
stack of cases. passing - therebetween, until

70

75

80

the pads 61 contact therewith, and then con-

tinued outward movement of the arms 47
and the files of cases on the first conveyer
w:ll cause the pads 61 to so tightly engage
the adjacent sides of the cases as to pre-

86

vent their further movement toward the .

platform. ‘

A tension spring 63 is provided for each
of the links 62, one end of this spring being
secured to the link, ‘as shown in Figure 3,
and the other end thereof being attached to
a suitable support, such, for instance, as one
of the frame members 15, so that as the
lower ends of tho arms 47 ‘move outwardly
under the thrust of the file of cases, the
springs 63 are put under tension so that
when all of the cases have been discharged
from the platform, in a manner about to be
described, the springs 63 will, by pulling
upon the links 62, cause the lower ends of
the arms 47 to be positioned over the plat-
form; and at the same time cause the de-
tents or shutters 58 to be moved to a posi--
tion which will release the next succeeding

file of cases and permit, it to move into posi-

tion on the transfer platform. The opera-
tion just described is repeated as fast as the
cases forming the file of cases are discharged
from their positions over the platform, ex-
cept as this operation is interrupted due to

‘the second conveyer becoming filled with the

cases discharged from the platform.
Our apparatus comprises means for suc-
cessively discharging the cases, one by one,
from the descending platform onto the sec-
ond conveyer. To do this, we have pro-
vided means for suspending all but the
lowermost case of the file of cases while the
lowermost case is being delivered to the sec-
ond conveyer. This suspension means com-
prises a pair of friction plates 64 located
on each side of the delivery end of the first

conveyer, The upper ends of these plates !

are supported by means of the links 65.
The inner ends of these links are pivotally
connected with the friction plates 64 by
means of suitable pivot pins 66, and the
other ends of these ,linﬁs are pivotally
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mounted upon the posts 33 by means of
bolts or screws 67. For supporting the
lower ends of the friction plates 64, we pro-
vide & pair of bell crank levers 68 which
are pivotally mounted upon the supports 33
by means of pivot pins 69. The upper arms
68" of these bell crank levers are pivotally
secured' to the lower ends of the friction
plates 64 by means of the pins 70. The
links '65 and the upper arms of the bell
crank levers 68 are of the same length so
that in ‘'moving inwardly, the friction plates

64 will be held parallel with the adjacent"

walls or faces of the cases. The inner edges

3 of the friction plates 64 are preferably pro-

vided with pads 71 of rubber, or other suit-
able friction material. It will, of course, be.
understood that these faces of the friction
plates could be roughened or otherwise
treated to-increase the friction between them
and the sides of the boxes or cases. Springs
72 secured to the upper ends of the friction
plates 64 and to the uprights 33 provide
means for urging the friction plates into the
positions in which they do not contact with
the sides of the boxes or cases. -

A yoke 73 is slidably mounted upon the
piston rod 22 and is provided with two pairs
of outwardly extending arms 74. A link 75
is pivotally connected with each of these
arms and the lower end of the arms 68" of
the adjacent bell crank lever 68. The arms
74 and the links 75 thus form a toggle mech-
anism for forcing the lower ends of the bell
crank lever 68 outwardly and the friction
plates 64 inwardly. By this means, we are
enable to exert sufficient lateral pressure up-
on the friction plates 64 to press them
against the sides of the next to the lowest
case on the platform, and thus hold this cass
and the superimposed cases suspended while
the lowermost case is being discharged from
the platform. The dimensions of the-tog-
gle mechanism and the bell crank lever are
such that the friction pads 71 of the fric-
tion plates do not come into contact with

the walls of the cases until the lowermost

case has just cleared the end .of the friction
plates 64, so that up to this point the entire
weight of the file of cases is exerted in mov-

ing the platform downwardly and the fric--

tion plates inwardly. As the platform
moves downwardly under the weight of the
lowermost case, the yoke 73 is moved into
position so that the latch 76 can engage the

top of the yoke 78 and hold it from moving.

upwardly while the 16wermost case is being
discharged from the platform. The latch
76 is pivoted to one side of the cylinder 24,
as shown at 77, and is yieldingly held in its
locking position by means of the link 78,
the bell crank lever 79 which is pivotally
mounted upon one of the supports 33 at the
point 80, and the tension spring 81, one end
of which is secured ‘o the inwardly extend-

1,632,208

‘ing arm 79" of the bell crank lever 79, and

the other end of which is secured to the -

flonr, as shown at 82, or to any other suitable
support. '

After the lowermost case has been
discharged from the platform onto the séc-
ond conveyer, the counterweight 30 acts to
return the platform to its uppermost posi-
tion. This return is facilitated by the valves
28 which open, as heretofore described, and

'permit air rapidly to enter the cylinder 24.

" A bar 83 is secured to the platform and
projects therefrom, the outer end of this bar
being provided with an opening which re-

.ceives the rod 84, the lower end of which

is pivotally connected with the arm 79’ of
the bell crank lever 79. The upper end of
the rod 84 is provided with a head or stop
85 which is adapted tec be engaged by the

outer end of the bar 83 just before the plat- !

form reaches its uppermost position. This
causes the rod 84 to be pulled upwardly,
thereby releasing the latch 76 from the yoke
73. This relieves the tension on the fric-
tion plates, and permits the file of cases to
drop downwardly until the lowermost® case
of the file rests upon the platform, where-
upqn the operation just described is re-
peated. *It will, of course, be understood
that when the lowermost case is removed
from the bottom of the file by the down-

70

75

80

88

80

06

ward movement of the platform, the re-

maining cases will continue to move down-

wardly through a slight distance until the

pressure on the friction plates is increased to
the point where it prevents any further
downward movement of these cases. This
means that the bottom of the lowermost case
will always, project somewhat beyond the
lower end of the friction plates 64. The
length of the piston rod and of the rod 84,
and the dimensions of the remaining por-
tions of the control apparatus just described
can be made so that the release of the yoke
78 will take place just before the platform
engages the botiom of the lowermost case
in the file, so as to prevent the file of ceses
from dropping so far ss to injure the con-
tents of the cases. :

Tf the cases délivered to the second con-
veyer from the platform are permitted to
discharge from the second conveyer so' as

not to interfere with the discharge of sue-

cessive cases from the platform, the opera-
tion just described will be repeated until all
of the cases have been transferred from
their position above the platform to the
second conveyer. When this occurs, the
springs 63 will pull inwardly the lower ends
of the arms 47, and will also move the de-
tents or shutters 58 to a position to release
the next succeeding file of cases which will
then move downwardly under the influence
of gravity and onto the platform, thus pro-
viding another supply of cases to be {rans-
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ferred to the second conveyer. As described
above, the movement of this file of cases
onto the platform will automatically move
the detents or shutters 58 into position to
prevent further advance of the next suc-
ceeding file of cases. By these two com-
bined operations, all of the cases on the first
conveyer can be automatically transferred,
one by one, to the second conveyer.

When the last box or case of any given
file of cases has been discharged from the
platform, and the platform moves upwardly,
the detents or shutters 58 would be opened
so as to permit the next succeeding file of
cases to move downwardly toward the plat-
form before the latter had reached its upper-
most, position, unless some means are provid-
ed for preventing this. For this purpose,
we provide a latch a, the outer end of which
is pivoted to one of the uprights 53, and the
inner end of which is adapted to engage the
projecting end of ‘the shaft & of the roller
55. . A rod ¢ is pivotally connected with the
latch @ intermediate the ends of the latter,
and its lower end reciprocates in a suitable
guide & carried by the support 53, so that the
lower end of the rod ¢ is positioned in the
path of a Frojection e extending outwardly
from the platform. This projection engages
the lower end of the rod ¢ just before the
platforin reaches .its uppermost position, so
as to release the latch 4 from the end of the
shaft b, and thus permit the arm 47 to swing
inwardly, and the detents 58 to open to al-
low another file of cases to move outwardly
onto the platform.

We shall next describe the means by which
the transfer of the cases from the second
conveyer to the third conveyer is automati-
cally effected under the control of the oper-
ator. By reference to Figure 34, it will be
noted that the side rails at the discharge end
of the second conveyer 14 terminate in a
short section 14’, which is inclined to the
remaining portion of the conveyer so that as
the boxes or cases successively move onto
this portion of the second conveyer, their
front ends will tilt downwardly as their
center of gravity moves past the rollér 144
positioned at the upper end of the short in-
clined section, as shown in Figure 34, the

‘boxes or cases being shown in dotted outline.

For preventing the succeeding bgx or case
from discharging onto the third conveyer
i7, we provide a stop or detent which com-
prises the roller 86 (see Figures™3* and 4),
the ends .of which are pivotally mounted
in a yoke 87 carried by:the rod 88. This

- assembly is carried by a second yoke 89, the

60

-o%posite ends of which are secured o the-
51

ide rails of the conveyer 14. A pair of
guide rods 90 are secured to the yoke 87 and
pass through suitable openings in the bot-
tom’ of the yoke 89. Compression springs
91 surrounding these guide rods yieldingly

hold the stop roller 86 in its uppermost po-
sition, which is in the path of the oncoming
boxes or cases,

A cylindrical armature 92 is carried by the

rod 88, intermediate its ends, and is adapted

to be pulled downwardly by means of the elec-
trical solenoid 93 carried by the bracket or
yoke 94, the ends of which are secured to the
bottom of the yoke 89. When current passes

through the solenocid 93, it pulls the armature

92 downwardly, thereby removing the roller
86 from the path of the boxes or cases, and
permits the mext box to roll downwardly
onto the conveyer 17. If, after depressing
the roller 86, the operator immediately opens
the circuit controlling or supplying current
to the solenoid 93, the downward pull upon
the armature 92 will cease, and the springs
91 will tend to move the roller 86 upwardly,
but such upward movement of the roller
will not take place until the box or caseé then

assing over it reaches a position where its

ront end tilts downwardly. Thereupon, the
roller will move upwardly and prevent the
next succeding box or case from moving onto
the third conveyer. By repeatedly closing
the circuit of the solenoid controlling the
proper set of conveyers 11 and 14, the opex-
ator can -cause the delivery of any desired
number of cases to the conveyer 17. This
conveyer, as heretofore pointed out, delivers
the boxes or cases at a point adjacent the
operator’s desk, so that the operator can as-
certain whether or not the proper number of
boxes, cases, or articles has been delivered.

It will, of course, be understood that the

70
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80

80

100

keyboard, shown in Figures 1 and 8, merely

¥rovides terminals and switching devices
or suitable conductors for selectively ener-
gizing the solenoids 93. Remote control of
apparatus of this type is well known, and a
detailed description thereof appears to be
unnecessary. In Figure 8, we have indi-
cated push buttons 95 for controlling the
flow of current through the various circuits
leading to the solenoids 93, and associated
with each of these push buttons is a holder
96 for receiving a label upon which may be
printed the name of the commodity deliv-
ered through the operation of the push but-
ton. Also associated with each push button
is a counter or odometer 97 which can be of
conventional construction. This counter
may be used either for indicating to the op-
erator the number of boxes.or cases removed
from each stack, or may be so connected. with
the electrical circuit as to indicate the number
of boxes remaining in a-given stack. If used
in the latter way, the counter or odometer

would embody means for actuating the ele- -

ments thereof to indicate the number of
boxes or cases placed in each stack. Then
upon each operation of the push button, the
number set up on the elements of the counter
would be decreased by one.
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Wherever in this specification and claims
we have made use of the terms “article”,
“box”, case”, “package”, “goods”, etc., these
terms are intended to be generic in charac-
ter and cover any object or objects which
might be -handled by our conveyer appa-
ratus. Without further elaboration, the
foregoing will so fully explain our inven-
tion that others may, by applying current
knowledge, readily adapt the same for use
under various conditions of service.
be obvious, that it is not necessary that all
the features of the invention be employed in’
conjunction, since they may be advanta-

5 geously embodied in various combinations

and sub-combinations.

Having thus described our invention, what
we claim is: L

1. The combination with a first gravity
conveyer for holding cases in contiguous
ranks and files, and a third gravity conveyer
for delivering said cases to a lower level,
said third gravity conveyer being positioned
at a lower level than said first gravity con-
veyer, of means for transferring said cases
one by one from said first gravity conveyer
to said third gravity conveyer, comprising a
second gravity conveyer, a platform for suc-
cessively receiving the files of cases from
said first conveyer, said platforin being in-
clined toward said second gravity conveyer
and provided with rollers upon which said
files of cases rest, means for holding said
platform in its uppermost pesition, means
controlled by the lateral thrust of a file of
cases on said platform for releasing said

latform, means for permitting said plat-

orm to descend under the weight of a file
of cases thereon, means actuated by the
weight of said file of cases for supporting
all but the lowermost of said file of cases
while said lowermost case is rolling from
said platform onto said second gravity con-
veyer, means for returning said platform-
after said lowermost case has been dis-
charged therefrom, means actuated by said
latform in its upward movement for re-
easing said supporting means, remote con-
trol .means for controlling the transfer of
cases from said second gravity conveyer to
said third gravity conveyer, and means for
controlling the transfer-of successive files of
cases fromsaid first gravity conveyer to said
platform. ,

9. The combination with a first gravity
conveyer for holding cases in contiguous
ranks and files, and a third gravity conveyer
for delivering said cases to a lower level,
said third gravity conveyer being positioned
at a lower level than said first gravity con-
veyer, of means for transferring said cases
one by one from said first gravity conveyer
to said third gravity conveyer, comprising a
second gravity conveyer, a platform for suc-
cessively recerving the files of cases from said

It will /
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first conveyer, means for holding said plat-
form in its uppermost position, means con-
trolled by the lateral thrust of a file of cases
on said platform for releasing said plat-
form, means for permitting said platform to
descend under the weight of a file of cases
thereon, means actuated by the weight of
said. file of cases for supporting all but the
lowermost of said file of cases while said
lowermost case passes from said platform
onto said second gravity conveyer, means for
returning said platform after said lower-
most case has been discharged therefrom,
means for releasing;said supporting means,
.remote control means for controlling the
transfer of cases from said second gravity
conveyer- to said third gravity conveyer, and
 means for controlling the transfer of suc-
cessive files of cases from said first gravity
conveyer to said platform. :

3. The combination with a first gravity
conveyer for holding cases in contiguous
ranks and files, and. a third gravity conveyer
for delivering said cases to a lower level,
said third gravity conveyer being positioned
at a lower level than said first gravity con-

veyer, of means for transferring said cases:

one by one from said first gravity conveyer
to said third gravity conveyer, comprising a
second gravity conveyer, a platform for suc-
cessively receiving the files of cases from
said first conveyer, ‘means for holding said

latform in its uppermost position, means

or releasing said platform, means for per-.

mitting said platform to descend under the
weight of a file of cases thereon, means for
supporting all but the lowermost of said file
of cases while said lowermost case passes
from said platform onto said second gravity
conveyer, means for returning said platform
after sald lowermost case has been dis-
charged therefrom, means for releasing said
supporting means, means for controlling the
transfer of cases from said second gravity
conveyer to said third gravity conveyer, and
means for controlling the transfer of suc-
cessive files of cases %rom said first gravity
conveyer to said platform.

4. The combination with a first gravity
conveyer for holding cases in ranks and files,
and a third conveyer, of means for trans-
ferring said cases one by one from said first
gravity conveyer to said third conveyer,
comprising a second conveyer, a platform
for successively receiving the files of cases
from said first conveyer, delivering said
cases one by one to said second conveyer,
means for controlling the transfer of cases
from said second gravity conveyer to said
.third conveyer, and means for controlling
the transfer of successive files of cases from
said first gravity conveyer to said platform.

5. The combination with a first gravity
conveyer for holding cases in contiguous
ranks and files, and a third gravity conveyer
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for delivering said cases to a lower level,
of means for transferring said cases from
said first gravity conveyer to said third
gravity conveyer, comprising a second
gravity conveyer lying at a lower level than
said first gravity conveyer and inclined to-
ward said third gravity conveyer, a verti-
cally reciprocable platz)rm positioned be-
tween said first and second gravity conveyer
for trarsferring said cases one by one from

said first gravity conveyer to said second

gravity conveyer, and manually -operable
means for controlling the transfer of cases
from said second gravity conveyer to said
third -gravity conveyer. '

6. The combination with a first gravity
conveyer for holding cases in ranks and files,
and a third conveyer, of means for trans-
ferring said cases from said first gravity
conveyer to said third conveyer, comprising
a second gravity conveyer lying at a lower
level than said first gravity conveyer and
inclined toward said third conveyer, a verti-
cally reciprocable platform positioned be-
tween said first and second gravity conveyer
for transferring said cases one by one from
said first gravity conveyer to said.second
gravity conveyer, and manually operable
means for controlling the transfer of cases

from said second gravity ,conveyerto said:

third conveyer. , - -

7. The combination with a first gravity
conveyer for holding cases in ranks and files,
and a third conveyer, of means for trans-
ferring said cases from said first gravity
conveyer to said third conveyer, comprising
a second gravity conveyer lying at a lower
level than said first gravity conveyer and
inclined toward said third conveyer, means
including a reciprocable platform- for Te-
ceiving a plurality of cases simultaneously
from said first conveyer and delivering them
one by one to said second conveyer, and
means for controlling the transfer of cases
from said second gravity conveyer to. said
third conveyer.

8. The combination with a first gravity
conveyer for holding a plurality of cases
in contiguous ranks and files, and a second
gravity conveyer located below said first
gravity conveyer, of means for transferring
the cases from said first gravity conveyer
to said second gravity conveyer, comprising
a platform mounted to reciprocate vertically

between said gravity conveyers, said’ first
gravity conveyer comprising gravity actu-

ated  means for transferring said files of
cases from said first gravity conveyer to
said platform, and means for transferring
said cases one by one from said platform to
said second gravity conveyer.

9. The combination with a first gravity
conveyer for holding a plurality of cases
in contiguous ranks and files, and a second
gravity conveyer for receiving said cases

2

from said first gravity conveyer, of means
for transferring the cases from said first

‘gravity conveyer to said second gravity con-

veyer, comprising a movable platform for

successively receiving the files of cases from: T
said first gravity conveyer, means controlled

by the weight of said files of cases for pre-
venting succeeding files of cases from inter- .
fering with the movement of said platform,
and means actuated by the weight of the 73
cases on said platform for causing said plat-

form to deliver said cases one by one to

said second gravity conveyer. -

10. The combination with a first gravifj

conveyer for holding a plurality of cases in €9

contiguous -ranks and files, and a second

gravity conveyer for receiving said "cases

from said first gravity conveyer, of means

-for transferring the cases from  said first

gravity conveyer to said second gravity con- 85
veyer, comprising a movable platform for
successively receiving the files of cases from
said first gravity conveyer, means for pre-
venting succeeding files of cases from inter-
fering with the movement of said platform, 90
and means actuated by the weight of the -
cases on said platform for'causing said plat-
form to -deliver said cases one. by one ‘to
said- second gravity conveyer. :
11. The combination with a first gravity 5
conveyer. for holding a plurality of ‘cases
in contiguous. ranks and gles, and a sécond
gravity conveyer for. delivering said ‘cases
at a lower level, of means for transferring

said cases from said first gravity conveyer 100
to. said second gravity conveyer, compris- .

ing means for successively removing said
cases from successive files beginning with
the lowermost case of each file.

12. The combination with a first gravity 1cs

conveyer for holding a plurality of cases in

‘ranks and files, and a second conveyer for °

delivering said cases at a lower level, of
means for transferring said cases from said

first gravity conveyer to said second con- 110

veyer, comprising means for successively re-
moving said cases from successive files be-
ginning with the lowermost case of each file.

13. ’%he combination with a first conveyer

for holding a plurality of cases arranged 115

in c¢ontiguous ranks and files, and a second
conveyer for receiving said cases, of means
for transferring said cases from said first
conveyer to said second conveyer, compris-

ing a platform mounted to reciprocate be- 120

tween said conveyers, said platform being
arranged to successively receive the files of
cases from said first conveyer, means actu-
ated by the weight of the files delivered to

said platform for supporting all but the 125

lowermost case of said file so as to permit
said platform to descend under the weight
of said lowermost case and deliver said
lowermost case to said second conveyer,

means for returning said platform to receive 180
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the next lowermost case from said file, and
means controlled by return movement of
said platform fo¥ releasing said supporting
means to permit the next lowermost case to
be deposited upon said platform.

14. The combination with a, first conveyer
for holding a plurality of cases arranged in
contiguous ranks and files, and a second con-
veyer for receiving said cases, of means for
transferring said cases from said first con-
veyer to said second c¢onveyer, comprising
a platform mounted to reciprocate between
sald conveyers, said platform being arranged
to successively receive the files of cases from
said first conveyer, means for supporting all
but the lowermost case of said file so as to

permit said platform to descend under the .

weight of said lowermost case and deliver
said lowermost case to said second conveyer,
means for returning said platform to re-
ceive the next lowermost case from said file,
and means for releasing said supporting
means to permit the next lowermost case to
be deposited upon said platform. .
15. The comﬁinationwith a first conveye

for holding a plurality of cases arranged in
-ranks and files, and a second conveyer for

receiving said cases, of means for trans-
ferring said cases from said first conveyer
to said second conveyer, comprising a plat-
form mounted to reciprocate between said

conveyers, said platform being arranged to’

successively receive the files of cases from
said first conveyer, means for supporting all
but the lowermost case of said file so as to
permit said platform to deliver said lower-
most case to said second conveyer, means for
returning said platform to receive the next
Jowermost case from said file, and means
for releasing said supporting means to per-
mit the next lowermost case to be deposited

‘upon said platform.

16. The combination with a first conveyer
for holding a plurality of cases arranged in

ranks and files, and a second conveyer for

receiving said cases, of means for transfer-
ring said cases from said first conveyer to
said second conveyer, comprising a platform
mounted to move between said conveyers,
said platform being arranged to successively

-receive the files of cases from said first con-

veyer, means for supporting all but the
lowermost case of said file so as to permit
said platform to deliver said lowermost case
to said second conveyer, means for moving
said platform to receive the next lowermost
case from said file, and means for releasing
said supporting means to permit the mnext
lowermost case to be deposited upon said
platform. s

17. The combination with means for re-
ceiving a pile of superimposed cases, of
means for successively removing the lower-

. most case of said pile, and means for sup-

65

porting the remainder of said cases while
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said lowermost case is being removed, said
last named means heing actuated by the
weight of said cases.

18. The combination with a conveyer, of
a reciprocating platform for delivering cases
to said conveyer, and means controlled by
the weight of cases positioned vertically
above said platform for delivering said cases
one by one to said platform.

19. The combination with a conveyer, of

a’'reciprocating platform for holding a plu-
rality of superimposed cases, and means con-
trolled by the weight of said cases for de-
livering said cases one by one from said plat-
form to said conveyer beginning with the
bottom one.
20. The combination with a support for
holding the stack of cases in ranks and files,
of a conveyer, automatic means actuated by
the weight‘of the cases themselves for re-
ceiving a file of said cases simultaneously
from said support and delivering them one
by one to said conveyer, and operator-con-
trolled means for controlling the delivery of
individual cases from said conveyer.

21. The combination with a support for
holding a stack of cases in horizontal ranks
and vertical files, of a conveyer, and means
for receiving a file of sald cases simulta-
neously from said support and delivering
them one by one to said conveyer.

22. The combination with a support for
holding a stack of cases in ranks and files,
of a conveyer, and automatic means actu-
ated by the weight of the cases themselves
for receiving a file of said cases simultane-
ously from said support and delivering them
one by one to said conveyer. :

23. The method of automatically deliver
ing articles one by one from a stack of arti-
cles arranged in ranks and fies, which com-
prises separating one file [com the rest of
the stack, withdrawing the articles from the
separated file one by one, beginning at the
bottom, and when the file is exhausted sepa-
rating another file. '

24, The method of automatically deliver-
ing articles one by one from s stack of arti-
cles arranged in horizontal ranks and verti-
cal files, which comprises separating one file
from the rest of the stack, withdrawing the
articles from the separated file one by one,
beginning at one end, and when the file is
exhausted separating another file.

25. The method of automatically deliver-
ing articles one by one from a stack of arti-
cles arranged in horizontal ranks and verti-
cal files, which comprises separating one file
from the rest of the stack, withdrawing the
articles from the separated file one by one,
and when the file is exhausted separating
another file.

26. The method of automatically deliver-
ing articles one by one from a stack of arti-
cles arranged in horizontal ranks and verti-
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cal files, which comprises separating one file
from the rest of the stack, and withdrawing
the articles from the separated file one by
one, beginning at one end. '

27. The combination with a first gravity
conveyer for holding a plurality of cases
in contiguous ranks and files, and a second
gravity conveyer for receiving said cases
from said first gravity conveyer, of means
for transferring the cases from said first
gravity conveyer to said second gravity
conveyer, comprising a movable platform for
successively receiving the files of cases from
said first gravity conveyer, means for pre-
venting succeeding files of cases from inter-
feving with the movement of said platform,
and means for causing said platform to de-
liver said cases one by one to said second
gravity conveyer.

28. The combination with a gravity con-
veyer for holding a plurality of cases in
contiguous ranks and files, and a second
conveyer for receiving said cases from said
gravity conveyer, of means for transferring

the cases from said gravity conveyer to said |

second conveyer, comprising a movable plat-
form- for successively receiving the files of
cases from said gravity conveyer, means for
preventing succeeding files of cases from
interfering with the movement of said plat-
form, and means for causing said platform
to deliver said cases one by one to said
second conveyer, - _ v _

'29. The combination with a gravity con-
veyer for holding a plurality of cases in
ranks and files, and a second conveyer for
receiving said cases from said gravity con-
veyer, of means for transferring the cases
from said gravity conveyer to said second

conveyer, comprising a platform for succes-

sively receiving the files of cases from said
gravity conveyer, and means for causing
sald platform to deliver said cases one by
one to said second conveyer.

30. The combination with a first conveyer
for holding a plurality of cases arranged in
contiguous horizontal ranks and vertical
files, and a second conveyer for receiving

=)

and holding a plurality of cases arranged in
a single row, of means for successively trans-
ferring said cases from said first conveyer
to said second conveyer, said means being
actuated by the weight of said cases, a third
conveyer for receiving cases from said sec-
ond conveyer, and remote control means for
causing said cases to be delivered from said
second conveyer to said third conveyer.

31. The combination with a first conveyer
for holding a plurality of cases arranged
in contiguous horizontal ranks and vertical
files, and a second conveyer for receiving
and holding a plurality of cases arranged in
a single row, of means for successively trans-
ferring said cases from said first conveyer

to said second conveyer, a third conveyer for

recelving cases from said second conveyer,
and means for causing said cases to be de-
livered one by one from said second con-
veyer to said third conveyer.

32. The combination with a first conveyer

for holding a plurality of cases arranged in
horizontal ranks and vertical files, and a
second conveyer for receiving and holding
a plurality of cases arranged: in a single
row, of means for successively transferring
said cases from said first conveyer to said
second conveyer, a third conveyer for receiv-
ing cases from said second conveyer, and
means for causing said cases to be delivered
from said second conveyer to said third con-
veyer.
" 33. The combination with means for hold-
ing a plurality of cases in contiguous hori-~
zontal ranks and vertical files, of a conveyer,
and gravity actuated means for transferring
sald cases one by one to said conveyer.

34. The comb:nation with means for hold-
ing a plurality of cases in horizontal ranks
and vertical files, of a conveyer, and means
for_transferring said cases one by one to
said conveyer.

In witness whereof, we hereunto subscribe
our names this 16 day of March, 1923.

LOUIS THREEFOOT.
GEO. W. ELKIN. -
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