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Patented Mar. 13, 1928,
UNITED STATES

| - 1662371
PATENT OFFICE.

NELSON TROYER AND MERTON L. DODGE, OF SEATTLE, WASEINGTOHN.

DRYING MACHINE.

Application filed September 24, 1985, Seriel No. 88,630,

This invention relates to improvements in
drying machines for drying the thin coating
of fluid sealing compound that is applied to
the flanges of can ends for the purpose of
insuring the sealing of the joint between the
can bodies and ends when the latter are
seamed over the bodies; the machine being
of that type wherein the can ends are ad-
vanced through the dryin% chamber by the
coaction of paired, rotatably driven shafts
having threads thereon for engaging with

- opposite sides of the can ends so that the

18

26

30

latter will be advanced through the drying
chamber incidental to rotation of the shafts.

The present invention is a further de-
velopment of the drying machine described

‘and illustrated in United States Patent No, .

1,308,208 issued July 1, 1919, in which a
single pair of elevating screws are employed
for elevating the can ends through the dry-
ing chamber; the above machine having
been found inadequate for the present day
needs on account of its limited capacity and

“for the reason that to increase its capacity

would require that the drying chamber be
extended to an undesirable height. :
The principal object of this invention is
to provide a drying machine for the above
purpose having a capacity that is made ma-
terially greater than that of the previous
machine by the provision of a multiplicit

* of such paired lifting shafts and in whic

the rate of drying is greatly accelerated by

- causing the several stacks of ends to be re-
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volved bodily within the drying chamber
about the central axis; such rotation also
providing for the feeding of the can ends
consecutively to the paired shafts as' they
are thus rotated past the discharge point of
the compound applying machine, »

Another object of the invention is to pro-
vide a drying machine of the above character
in which the can end lifting shafts are
adapted to be adjusted in such manner as to
adapt the machine for the drying of ends
of different diameters.

Another object is to provide simple, effi-
cient and relatively inexpensive drivin

‘means whereby the lifter shafts are rotate

and the entire sct revolved about a central
axis and in which provision is made for
making the required adjustments for receiv-
ing can ends of different diameter without
necessitating a substitution or rearrange-
ment of driving gears. '

Another object is to provide means for

effectively heating the interior of the dry-
ing chamber and for creating s flow of air
through the same. ' :

Still another object resides in the novel
means provided for removing the can ends
as they reach the discharge point at the up-
per ends of the revolving stacks.

Other objects reside in the various details
of construction and combination of parts
embodied in the invention and in their mode
of operation.

In accomplishing these obf'ects we have
provided the improved details of construc-
tion, the preferred forms of which are illus-
trated in the accompanying drawings where-
in—

Figure 1 is a side elevation of a machine
embodying the present invention.

Figure 2 is a plan view of the machine.

Figure 8 is a central, vertical section
through -the drying chamber, particularly
illustrating the elevating screws and the

_gearing for rotating the screws and for re-

volving the stacks about the central support-
1n%_a,x1s. ) ) .
igure 4 is a side elevation of the driving
gears for the elevating screws, and their
connections therewith, ‘ ‘

Figure 5 is o diagrammatic view of the
driving gears for the elevating screws and
those of the compound applying machine
with which the present macﬁine is synchro-
nized.

Figure 6 is a horizontal section taken on

the line 6—6 in Figure 8.

Figure 7 is a horizontal section taken on

the line 7—7 in Figure 3. ‘

Figure 8 is an enlarged detail view of
arts of two paired lifting screws particu-
arly illustrating the disposition and man-
ner of lifting a stack of can ends,

- Figure 9 is a detail sectional view showin
parts of the heater, the revolving table an
a pair of guide rods for a stack of can
ends. ‘

Figure 10 is a partial plan view and hor-
izontal section taken through the heater.

Figure 11 is a detail view showing the
n}xlet%lod of threading of the can end Lifting

shafts,
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Figure 12 is a horizontal section taken on

line 12—12 in Figure 8. .

Figure 13 is a sectional detail showin
the ejector pin for removing the can ends
from the upper ends of the stacks,

Figure 14 is a detail, sectional view show-.

110
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- ing the mounting of the can cnd guide rods

10

15

and screws in the top end fraiue. .
Figure 15 is a sectional detail illustrating

means for locking the central gear of the

serew driving train,

The present machine is intended to he
used with can ends of that type having a
peripheral groove in which the sealing com-
pound is applied and the machine in the
present instance has been illustrated in con-
nection with another machine which oper-
ates to apply the sealing compound to’the
ends just prior to their delivery into the
drying chamber. -

The driving mechanisms for the two com-

~ bined machines are synchronized so that as

the ends are delivered from the compound

_ applying machine, they are fed into the dry-
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ing machine to be taken up consecutively by
the paired sets of lifting screws as the latter
are rotated about a supporting axis.

Referring more in detail to the draw-’

ngs—

n Figures 1 and 2, we have illustrated

a drying machine as used in connection with

mechanism for applying the scaling com-
pound to the can ends. This latter mecha-
nism will be but briefly described for the
reason that it forms no part of the present
invention and will be fully described in a
separate application. As herein shown the
machine comprises a base structure 1 sup-
ported at a suitable height by a plurality
of legs 2. ,
There is a lateral extension 3 at one side
of the base on which a -feed mechanism,
designated in its entirety by reference char-
acter 4, is mounted, and adjacent to this is
the mechanism for applying the compound
to the grooves of the can ends as they are
delivered thercthrough. The applying mech-
anism, designated as a whole by the refer-
ence numeral 5, is carried by a revolving
table 6 fitted within the base. The can ends
to be treated and dried arc arranged in a
stack 7 within a suitable guide 8 and are
removed one at a time from the lower end
of the stack and forwarded by the feed
mechanism into a guideway 9 for advance-
ment by a rotating turret 10 to the com-
pound applying mechanism 5 which operates
to apply the compound to the peripheral
groove of the can ends and to deliver the
ends into a guideway 11 where they are
taken up and advanced by a revolubly driven
turret 12 into the drying chamber, which is
designated in its entirety, by the reference

- numeral ‘13,

60

L]

The present drying chamber is formed by a
cylindrical, vertically disposed casing mount-
ed on the base 1 within fonr equally spaced,
circularly arranged posts 15 which, at their
lower ends, are fixed to a base plate 14 that
is removably fixed in base 1 by bolts -14’,
(see Figure 6). At their upper ends the

1,662,371

posts 15 are fixed to a ring 16 which, as
will presently be described, serves as a sup-
ort and guide within which the upper end
rame of the structure, which supports the
several stacks of can ends, is revolubly con-
tained and held against lateral sway or vi-
bration. _

The walls of the drying chamber are
formed from four sheet metal sections, see
Figure 7, two of which forming opposite
sides of the chamber, as designated at
1717, are fixed to the supporting posts
while the other two, designated at 18—18’,
are hingedly mounted so that they will be
swung open to give access to the interior of
the chamber for the repair or.readjustment
of parts or for the inspection of can ends.

‘he several can end lifting units are dis-.

7

13

80

posed within the heating chamber 13 about

a centrally located, vertical shaft 20 which,
at its lower end, is rotatably contained. with-
in and supported by a bearing 21 in a sub-

frame structure 22. The upper end of the

shaft 20 is keyed within the hub portion 23
of a cirenlar end frame 24 having a depend-
ing peripheral flange 25 fitted rotatably
within the ring 16, Rollers 26 are mounted
at spaced intervals on the ring 16 against
which the flange of the end frame 24 oper-
ates, as shown in Figure 2, so that the upper
end of the structure will rotate freely and

at the same time be held against vibration or

lateral swing incidental to operation,
Keyed to the shaft 20, near its lower end
and just above the bearing 21, is the master
driving gear 30. The hub portion of this
gear seats at its upper edge against a down-
wardly, facing shoulder on the shaft 20 and
at its lower end rests upon an anti-friction
bearing 31 located in the recessed upper end
of the bearing 21.  Also keyed to the shaft
20 at some distance above the gear 30 is a

turret 32 provided with eight equally spaced,

laterally directed slots 83, in which bearinp;
slecves 34 are adjustably fixed for movement
{rom or toward the shaft 20,

In the present machine we employ eight
threaded lifter shafts 85 which are arranged
at cqual radial distances from the shaft 20
and are spaced apart the proper distance to
receive the can ends between them and so that
opposite edges of the ends will be taken up
by the threads when the shafts are revolved.
At their upper ends the shafts are provided
with axial bores 86 for receiving downvard-
ly projecting. studs 37 that are mounted in

-the under side of the top frame 24, and at

86

00 .

100
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120

their lower ends extend revolubly through

and are supported by the bearings 34, All
of the shafts are parallel with cach other
and with the shaft 20, and by rotation of
the shaft 20 will be caused to revolve bodily
thereabout. The eight lifter shafts arve of
the same size and are provided with threads
of equal pitch and all the shafts are caused

13y
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‘revolution about the shaft 90,

1,663,871

to rotate in the same direction on their axes
as they revolve about the central shaft 20.
The rate of rotation being once for each

The means provided for rotating the lifter
shafts is illustrated best in Figure 3 and Fig-

ure 5 wherein 40 designates short shafts,
eight in number, that are arranged circular-

ly about the hub of the gear 30 and are ro-
tatably fixed in bearings 41. The upper ends

‘of the shafts 40 are connected through uni-.

versal and telescopic couplings 42 with the

lower ends of corresponding lifter shafts,

and fixed to the lower end of each of these
shafts 40 is a gear wheel 43 that travels in
mesh' with the teeth of a gear 44 formed

. about the upper end of the bearing 21, The

20

gear 44 is normally retained against rota-
tion and since all of the gears 43 are of
equal diameter and of the same diameter as
the gear 44 it Is apparent that with each
revolution of the lifter shafts about the shaft

"~ 20 they are caused to rotate once about their

25

own axes; the direction of rotation being
such that a can end that is disposed between
adjacent shafts and engaged by the threads
of these shafts, will be lifted upwardly be-
tween them.

"~ Keyed onto shaft 20 just above the turret
32 is a hub 50 having an annular flange 51
on which a disk 53 is fixed. The disk is
circular in form and is located flush with the
top of the base plate 14 and rotates within
an opening that is provided therefor in the
base plate. The several lifter shafts extend

~. through openings 54 provided in the disk

{0
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80

and centrally through circular plates 55

that are

seated within recesses 57 in the up-

- per face of the disk and which have slightly.

raised portions 58, see Figure 8, adjacent

“one side of the shaft whereby the can ends

will be lifted and guided between threads of

the shafts.

In operation, the lifter shafts are revolved

‘bodily about the shaft 20 in the direction in-

dicated by the arrow in Figure 7, and the
can ends which are designated by reference
character E, are delivered into the drying
chamber by the turret 12 which operates
through a slot 60 left between the lower
edge of the wall section 18 and the top suw-
face of the base plate 14. The movement of
the turret is so timed with the movement

- of the lifter shafts that the can ends will

66

be delivered successively between the shafts.
As each can end is delivered into the

. dryer between a pair of shafts, its forward

L

. it will pass between

edge, as shown in Figure 8, will be lifted by
the raised portion 58 of a plate 55 so that
the threads of the for-
ward screw while the rearward edge slides
into position.between threads of the follow-
ing screw. After the shafts have been re-
volved once about the dryer they will have
been rotated once on their own axes and will

2

have lifted the can

ends so as to provide for

the intaking of other ends during the next -

revolution. Thus by a continued feeding of
ends into_the drying chamber, the stacks of
can ends will be built up between the shafts
as shown in Figures 8 and 9.

~ For the purpose of retaining the stacks of
ends between the lifter shafts there is pro-

70

vided a circularly arranged row of vertical -

guide rods 65 against which the inner edges
of the stacked ends will engage and an-
other circularly arranged row of guide rods
66 against which the outer edges of the ends
may engage. The guide rods 65 and 66 for
each stack are located on radial lines that
bisect the angles formed betieen each pair
of shafts and center of the chamber. The
inner guide rods 65 are seated at their lower
ends over studs 67 fixed in the disk 53 and
at their upper ends are slidably contained
within holes 68 in the under face of the up-
per end frame 24. The outer guide rods 66
are likewise held at their upper ends in
holes 69 in the end frame 24 but at their
lower ends are seated over studs 70 that are
fixed in and which project upwardly from a
ring 71, see Figure 9, that is supported from
and in slightly spaced relation above the sur-
face of the d)i,sk 53; the said ring, for the
purpose of- support, being provided on its
under side with a plurality of bosses 72
through which pins, or screw bolts, 78 are

-extended to hold the ring in place. It is

required that this ring be held spaced above
the disk 53 in order that the turret 12 may
operate to deliver the can ends between the
paired shafts without interfering with the
guide rods 66. Fer the purpose of retaining
the can ends between the screws during the

first few revolutions of the stacks after the

ends have been delivered into the chamber
and until they have been elevated sufficient-
ly to be held against outward movement by
the guide rods.66, we have provided the
guide ring 75, as shown best in Figures 6
and. 7, which is supported from the base 14
concentrically about shaft 20 and is held in
place by bolts 76. The inner edge of the
ring projects beneath the edge of the ring
71, as shown in Figures 6 and 9, so that its
inner edge is in line with the inner edge of
the guide rods 66. _ '

If, for any reason, it should be desired to
remove the can ends from a stack, the guide
rods 66 or 65 may be lifted upwardly to
free their lower ends from the retaining
studs, 67 and 70, and they may then be
moved laterally and lowered to free their
upper ends. ‘

The drying of the sealing compound in
the can ends during their movement upward-
ly through the chamber is cffected b {heat-
ing the interior of the chamber to a high de-
gree. In the present ,macihne, the heating
is done by a gas burner 80 that is located

75
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: @bbut the shaft 20 at the base of the cham-

ber. ‘Xt comprises a housing forming an an-
nular chamber 81 into which gas is delivered
through an axial bore 82 extended from the
lower end of the shaft 20 and which com-

- municates with the burner chamber through

1))

16
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a plurality of ports 83. Gas is delivered-into
the shaft bore from a source of supply
through a pipe 84 connected, as shown in
Figure 8. ‘

The upper wall of the burner housing is
Erovided with a plurality of openings 88 for
urner tips 89 through which the gas is de-

‘livered and burned. With this type of

burner the interior of the chamber can be
maintained at a high degree of heat and the
can ends properly dried in a minimum
amount of time. Air is withdrawn from the
heating chamber through a side opening 115
at its lower end, see Figure 7, with which
a stack or suction fan pipe 116 may be con-
nected, and in order that this suction may
not cause the flame of the burner to be
drawn toward the opening 115 and thus un-
evenly heat the chamber, a baffle plate 115
is placed at a spaced distance in front of
the opening which causes the air to be taken
from opposite sides of the chamber.

As the can ends of the several stacks
reach the top end of the drying chamber
they are advanced through openings 90 in
the top plate 24 and brought into engage-
ment with an ejector pin 91 that is held by
a bracket 92 which in turn is supported from
the ring 16, as shown in Figure 2. This pin
causes the ends to be discharged into a de-
livery chute 93. To provide for proper po-
sitioning or adjustment -of the pin 91, one
end of the bracket is provided with a slot
94 in-which the pin is adjustable in a direc-
tion radially of the chamber and at its other
end has a slot 95 through which the mount-

" ing bolts 96 extend and which provides for

60

65

80

adjusting the bracket toward or from the
chute. - -

" In order that the stacks of can ends may,
after entering the openings 90 in the top
plate 24, have sufficient. rigidity to insure
proper removal of the ends by the ejector
pin 91 without upsetting or disalining the
stack, we have made these openings of con-

“siderable length, as is shown in Figure 14,

so ‘that the ends, after passing from the
threads of the lifter screws will stack up
within the openings and will be held per-
fectly level thereby.

The ejector pin 91 is vertically slidable
within a bushing 115 locked within the slot
94 of the supporting arm 92 and is yieldable
upwardly against pressure of a spring 116
contained within the bushing and bearing
downwardly against a shoulder 117 on the
pin. At the lower end of the pin is a head
118 having conically formed upper and
lower surfaces meeting in a sharp edge as at

1,662,371

120. At the upper end of the pin are lock

nuts 121 whereby it ‘may be accurately ad-
justed so that the head 118 will remove the
top end from each stack as they rotate
against the pin. It is desirable, however, to
have the pin yieldable for there are some-

times irregularities in the support of the

stacks that will cause them to set unevenly.
If the end sets too low, the inclined lower
surface of the head of the pin will cause it
to slide upwardly and over the.stack with-
out causing damage to the end. .
A feature of construction in the present
machine resides in the threading of the
lifter shafts. As shown best in Figure 11,
the shafts are first provided with spirally
formed grooves 98 of the required pitch
and then a flat strip or ribbon 99 is wound
tightly therein to form the threads whereby
the ends are lifted. . Co :
The train of gears whereby the machines
are driven is shown in Figure 5 wherein 100
designates a pulley about which a belt may

operate. The pulley is mounted on a shaft

101 which carries a gear 102 that drives a
gear 103 on a vertical shaft 104. Shaft 104
carries a gear 105 that drives gears 106 and
107 mounted respectively on shafts 108 and

109 which operate the feed mechanism and

compound applying device. Gear 106 op-
erates to drive a gear 110 on shaft 111 which
carries the turret 12 and a gear 113 on the
lower end of shaft 111 drives master gear
30, whereby the operation of the elevating
screws is controlled.

70
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With the parts so. constructed and assem- -

bled it is apparent that the can ends deliv-
ered into the chamber will be. taken up suc-
cessively between the shafts and will be
gradually elevated through the drying
chamber and finally delivered into the chute.

To adjust the shafts for the reception of
ends of different diameters the upper end
frame 24 and disk 53 would be replaced by

arts of the required size, and the shafts ad-

105

110

justed to the proper place by adjusting the -

bearings 84 in the slots 33 of the turret 32.
The selected end plate 24 would be equipped

‘with openings for the reception of the upper

ends of the guide rods 65 and 66 and would
also carry studs for supporting the upper
ends of the lifting serews.

The driving gears require no adjustment
or rearrangenient because of the universal,
adjustable connections between the lower
ends of the lifter shafts and the shafts car-
ried by the gears 30 and driven by gears 43.

To provide for the cleaning of the elevat-
ing screws which sometimes become clogged
with compound frem an over supply during
application, we have provided for mechani-
cally rotating the screws without revolving
them about the central axis 20. Then by
holding a brush or cloth against the rotating
screws they may be cleaned. .

115

120
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and have fixed a sprocket w

1,868,371

For this purpose we have provided for
releasing the bearing 21 which carries gear
44 for rotation within‘the 'suﬁporting frame

eel 125 on the
lower end of the bearing 21, see Figure 3,
that is alined with a sprocket 126 on the

lower end of shaft 111 and about these may

' be extended a chain belt 128 as shown in

10

18

- move sbout the central axis. During & dry-

20

25
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.and the pin held disengaged from the

dotted lines. It is then necessary to dis-
engage gear 30 from %f:r 113; and this is
done by removing the bolts 14’ which hold
base plate 14 in base 1, then, shifting the
plate 14 and the entire drying mechanism,
which is carried theréby, outwardly about
one-half an inch. Then, when shaft 111 is
driven, all of the screws 85 will be rotated
through rotation of gear 44, but will not

ing operation, the chain 128 is removed and
the gears 30 and 113 are held in mesh. The
means provided for normally holding the
bearing 21 and gear 44 against rotation is
shown in Figure 15 and comprises a pin 129
that is mounted in a bushing 130 threaded
into the bearing portion 131 of sub-frame 29
within which the bearing 21 is located and
which is adapted to seat at its inner end
within a key siot 134 in the bearing 44. A
spring 135 bears against a shoulder 136 on
the pin to hold it seated, but this may be
depressed by pulling outwardly on the pin
e key
slot by rotating it so as to cause a stud 138
therein, which normally is disposed within
slots 139 in the bushing 1, to seat against
its end. :

Having thus described our invention,

what we claim as new therein and desire to

0
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secure by Letters-Patent, is: - :
1. In a drying machine of the character
described, a drying chamber and can end
advancing means whereby each can end de-
livered into the chamber is caused to be re-
volved about the axis of the advancing
means and also to rotate about its own axes,

and means for causing air to. be drawn into

the chamber and delivered laterally through
the stacks. :

2. In a drying machine of the character
described, a drymg chamber and means for
advancing can ends therethrough in stacks
and for revolving the stacks about the axes
of the advancing means and about their own
axes as they are advanced, and means for
causing air to be drawn through the stacks.

3. In a drying machine of the character
described, an annular drying chamber,
means for delivering can ends to the dry-
ing chamber and a can end elevating means
for advancing the can ends through the
drier in vertical stacks and whereby the
stacks are caused. to revolve bodily ‘about

- the axes of the drying chamber and to ro-

88

tate on their own axes as they revolve and
to move lengthwise from the receiving to

-3

the discharge end of the chamber, means for
heating air within the stacks and means for
causing the heated air to be drawn out
through the stacks, '

4. In a can end drying machine, a plu-
rality of threaded shafts arrenged circugar-
ly and in parallel relation about a common
axis, means for rotating said shafts and for
revolving  them bodily about the axis.

5. In a can end drying machine, & plu-
rality of threaded lifter sﬁafts arranged cix-
cularly and in parallel, spaced relation about
& common uaxis, means for revolving the
shafts bodily about the axis and for rotat-
ing them as they revolve and means for

feeding can ends between the shafts as they

revolve, , -
6. In a can end drying machine, & plu-
rality of threaded lifter shafts arranged
circularly and in parallel relation about
& common axis, means for revolving the
shafts bodily about the said axis, means for
delivering can ends between the shafts as
they are revolved and means for rotating the
shafts once with each revolution thereof.
7. In a can end drying machine, 8 drying
chamber having a receiving opening, & plu-
rality of threaded lifter shafts arranged
circularly and in parallel relation about s
central axis within said chamber, means for
revolvix}g the shafts bodily about said axis,
medans for rotating the shafts as they re-

volve and means for delivering can ends into

the chamber through said receiving opening
and between successive shafts as they pass
said opening. !

8. In a can end drying machine,
drical drying chamber
opening at its lower end
mounted coaxially of said chamber, a plu-
rality of threaded lifter shafts su ported
by and arranged circularly about sai shaft,
means for revolving said shafts bodily about
the drive shaft, means for rotating the lift-
er shaft on their axes as they revo ve, means
for feeding can ends through said receiving
opening between successive lifter shafts ag
they pass the opening and means for re-
moving the can ends from between the sev-
eral shafts as said ends reach the top of
the chamber. ' : '

9. A can end drying machine comprisin

& plurality of can end lifter units dlsposeg
concentrically about a common axis, each
unit embracing a pair of spaced, rotative
threaded lifter shafts and a gear train to
rotate said shafts on-their axes and to re-
volve said units about said common axis.

10. A can end drying machine comprisin
& plurality of can end lifter units dxsposeg
concentrically ebout a common axis, each
unit embracing a pair of speced, rotative
threaded lifter shafts and a gear train to
rotate said shafts on their axes and to re-
volve said units about geid common axis;

a cylin-

aving a peceiv%
and a drive sha
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said lifter shafts being adjustable toward

or from each other to adapt the machine to
can ends of various diameters without re-
quiring adjustment of the gear train.

11. Tn a can end drying machine, a plu-
rality of can end lifting units comprising a

‘central shaft, a plurality of threaded lifter

shafts arranged circularly about the cen-
tral shaft, a driving gear on the central
shaft, a fixed gear coaxial of the central
shaft, a driving gear for each of the lifter
shafts supported from the driving gear of

the central shaft and opcrating in mesh

with the fixed gear.

12. A can end drying machine comprising
a plurality of can end lifter units disposed
concentrically about a common axis, each
unit embracing a pair of spaced, rotative
thrended lifter shafts and a gear train to
rotate said shafts on their axes and to re-
volve said units about said common axis, said
lifter shaft gears and said fixed gear being
of equal pitch diameter whereby one revolu-
tion of the lifter shafts bodily about the cen-
tral shafts causes them to rotate once on
their own axes.

13. In a can end drying machine, a plu-
rality of can end lifting units comprising a
central, driven shaft, a plurality of threa ed
lifter shafts arranged circularly about the
driven shaft and adjustable from and to-
ward the same to receive can ends of vari-
ous diamecters, a driving gear on the cen-
tral shaft, a gear coaxial of the central shaft
and fixed against rotation, a driving gear
for each'of the lifter shafts carried‘T)y‘the
driving gear of the central shaft in mesh
with the fixed gear, and a driven gear oper-
ating in mesh with the driving gear of the
central shaft. i

14. In a can end drying machine, a plural-
ity of can end lifting units comprising & cen-
tral, driven shaft, a plurality of threaded
lifter shafts arranged circularly about the
driven shaft and adjustable from and_to-
ward the same to recelve can ends of various
diameters, a driving gear on the central
shaft, a gear coaxial of the ce.nt.ral shait apd
fixed against rotation, a driving gear for
each of the lifter shafts carried by the driv-
ing gear of the central §haft in mesh with
the fixed gear, and a driven gear operating
in mesh with the driving gear of the cen-

tral shaft and flexible driving connections

58
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shafts and their driving
gears to compensate for adjustment of the
said shafts toward or from each other.
15. In a can end drying machine, a cylin-
drical drying chamber, a shaft mounted
centrally of the chamber, a turret fixed on
the shaft adjacent the base of the chamber
having a plurality of radially directed slots
therein, bearings mounted in said slots and
adjustable from and toward the central
shaft, can end lifting shafts mounted in said

between said lifter

1,662,371

bearings in parallel relation circularly about
the central shaft, a driving gear fixed to the

central shaft, a gear coaxial of the driving
gear and fixed against rotation, stub shafts

mounted in the driving gear, gears fixed on

' said stub shafts in mesh with said fixed gear

and universal connections between the lower
ends of the lifter shafts and said stub shafts.

16. A can end drying machine comprising
a plurality of can end lifter units disposeg
concentrically about a common axis, each

_unit embracing a pair of 'spaced, rotative,

threaded lifter shafts, means for revolying
said shafts about the common axis and for
rotating them on their axes as they revolve,
a drum encircling said lifter units, and
forming a drying chamber, means for feed-
ing can ends to the lifter units at a com-
mon point at the base of the chamber and
for removing them at a common point at
the top of the chamber.

17. A can end drying machine comprising
a plurality of can end lifter units disposed
concentrically about a common axis, each
unit embracing a pair of spaced, rotative,
threaded lifter shafts, means for revolving
said shafts about the common axis and for
rotating them on their axes is they revolve,
g drum encircling said lifter units, and
forming a drying chamber, means for feed-
ing can ends to the lifter units at a com-

‘mon point at the base of the chamber and

for removing them at a common point at the

T
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top of the chamber and a chute for receiv- -

ing the ends as they arc delivered from the
top of the chamber. ' ‘

18. In a can end drying machine, a dryin
chamber, a driven shaft centrall thereof,
a plurality of threaded can end lifter shafts
arranged circularly about and supported
from the central shaft, means for revolving
the shafts bodily
means for rotating the shafts as they are
thus revolved, means for feeding can ends to
the lifter shafts and a heating device with-
in the chamber. ,

19. In a can end drying machine, a dryin
chamber, a driven shaft centrally thereo
provided with a central bore and lateral
openings from said bore, a gas burner dis-

lin

about the central shaft,

110

posed about the shaft and communicating . -

with said bore through said openings, a gas
supply pipe connected with said bore to sup-
ply said burner and a plurality of can end
lifter units carried by and adapted to be
votated by said driven shaft within the dry-
ing chamber.

90. In a can end drying machine, a frame
structure, a drum on said frame, forming a
drying chamber, a shaft supported from its
lower end
chamber, a plate fixed to the upper end of
the shaft to revolve therewith and to close
the upper end of the chamber, a turret fixed
to the lower portion of the shaft to revolve

120

to extend centrally of the drying -

130



10

18

20

26

30

35

1,663,871

therewith, a: gl_urality of threaded lifter
shafts arranged circularly about the central
shaft in parallel, spaced relation, means for
revolving the central shaft and lifter shafts
and for rotating the lifter shafts ag they re-
volve, means for heating the chamber, means
for feeding can ends to the lifter shafts at
the base of the chamber, and means for re-
moving them as they reach the top of the
chamber. : :

21. In a can end drying machine, & rigid
frame structure, a drying chamber, & ring
fixed horizontally within the top ‘of the
frame structure, a driven shaft supported
from its lower end coaxially of the chamber,
a circular end plate fixed to the shaft to close
the upper end of the chamber, rollers mount-
ed in said ring and operable against the
periphery of the plate and a flum ity of can
end lifter units supported from the shaft
gnd‘revoluble thereby in the drying cham-

er.

22. In a can end drying machine, a base
structure, a rigid, cylindrical drying cham-
ber mounted on said base, a ring carried
within the upper end of the drying chamber
rollers carried by said ring, a shaft mounted
coaxially of the chamber, a circular end
plate fixed to the shaft and closing the upper
end of the chamber snd operable on said
rollers; said plite having openings therein,
& turret mounted on the shaft toward its
lower end, a plurality of threaded lifter
shafts arranged circularly about the central
shaft and rotatably mounted at their upper
and lower ends respectively in said end plate
and turret and operable for the lifting of
can ends upwardly between them and
through said top plate openings. :

23. In a can end drying machine, a base
structure, a cylindrical drying chamber
mounted on said base, a ring carried within
the upper end of the drying chamber, rollers
carried by said ring, a shaft mounted co-
axially of the chamber, a circular end plate
fixed to the shaft and closing the ugper end
of the chamber and operable on said rollers,
said plate having openings therein, a turret
mounted on the shaft toward its lower end,
a plurality of threaded lifter shafts ar-
ranged circularly about the central shaft and

rotatably mounted at their upper and lower -

ends respectively in said end plate and tur-
ret and operable for the lifting of can ends
upwardly between them and through said

plate openings, means for revolving the

to
_lit‘ier shafts bodily about central shaft and

for rotating them as they revolve, means for
feeding can ends into the chamber to said
shafts and means for dislodging the can
ends from the top of the stacks as they are
ndvanced through the top plate openings.

- 24. In a can end drying machine, a base
structure having a circular, opening, a cy-
lindrical drying chamber mounted vertically

- on the shaft near its lower end, a

on the base about said opening},l‘a-sub-frame
structure beneath the base, a shaft mounted
coaxially of the drying chamber and ro-
tatably supported at its lower end within
said sub-frame structure, a plate fixed to the
up&»er; end of the shaft to close the upper
end of the drying chamber and having open-

 ings therethrough, a turret fixed to the shaft

adjacent its lower end, a plurality of thread-
ed lifter shafts arranged circularly about
the central shaft and supported at txeir up-
per and lower ends respectively in said end
glate and turret, a table fixed to the shaft

ush with said base and provided with open-
ings through which said lifter shafts ex-
tend, means for revolving the central shaft
and lifter shafts and for rotating the lifter

7.
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shafts, means for feedin% can ends onto said
A :

table and between the lifter shafts,

25. In a can end drying machine, & base
structure having a circular opening, a cy-
lindrical drying chamber mounted verti-
cally on the base about said opening, a sub-
frame structure beneath the base, a shaft
mounted coaxially of the drying chamber
and rotatably supported at its %ower end
within said sub-frame structure, a plate fixed
to the upper end of the shaft to close the
upper end of the drying chamber, and hav-
ing openings therethrough, & turret fixed to
the shaft a%li'acent its lower end, a plurality
of threaded lifter shafts arranged circularly
about the central shaft and supported at
their upner and lower ends res ectively in
said end plate and turret, a table fixed to

‘the shaft flush with said base and provided

with openin(%s through which said lifter
shafts extend, means for revolving the cen-
tral shaft and lifter shafts and for rotating
the lifter'shafts, means for feeding can ends
onto said table and between the lifter shafts
and guide rods revoluble with the lifter
shafts whereby the ends are retained in con-
tact with the shafts and the several stacks
are guided through the openings in the end
plate. o ‘

26. In a can end drying machine, & can
end lifting device comprising a central, ro-
tatably supported, vertical shaft, a turret
mounted about said shaft near its lower

end, a plate fixed to the upper end of the

shaft, having studs fixed in the under face
thereof, ‘a plurality of rotatable, threaded

86
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lifter shafts arranged circularly about the .

central shaft and rotatably mounted at their
lower ends in said turret and having axial
bores in
studs. :

27. In a can end drying machine, a can
end lifting device comprising a central ro-
tatably supported shqut), a turret mounlted
plate
mounted on the upper end of the shaft hav-
ing a plurality of circularly arranged open-
ings therethrough and provided with two

their upper ends for receiving said
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cireularly arranged rows of sockets in its
under face respectively outside and inside of
said row of openings, a plurality of thread-
ed can end lifting shafts supported in
parallel spaced relation circularly about the
central shaft by said turret and end plate
and operable to advance can ends upwardly
between the shafts and through the top plate
openings, two circularly arranged rows of
studs mounted on the turret in correspond-
ing relation to the sockets of the end plate,

and tubular can end guide rods disposed

with their upper ends in said cockets and
their lower ends about said studs.

98. In a can end drying machine, an up-
right drying chamber, a revoluble series of
can end lifter units disposed concentrically
about the axis of the chamber, a chute for
receiving can ends dislodged from the up-
per ends of the units, and a dislodging de-
vice comprising an arm mounted to overlie
the path of the revolving units and a pin
extended downwardly therefrom to engage
with the can ends to caue them to be ad-
vanced into the chute.

99. A device ns in claim 28 wherein the
arm is adjustably mounted toward or from
the axial line of the drying chamber and the
pin is adjustable therein to compensate for
adjustment of the lifter units for ends of
various diameters.

30. In a can end drying machine, an up-
right drying chamber, a revoluble series of
can end lifter units disposed concentrically
about the axis of the chamber, a chute for
receiving can ends dislodged from the upper
ends of the units, and a dislodging device
comprising an arm mounted to overlie the
path of the revolving units and a pin ex-
tended downwardly therefrom to engage
with the can ends to cause them to be ad-
vanced into the chute; said pin being yield-
able upwardly within its mounting.

31. In a can end drying machine, an up-
right drying chamber, a revoluble series of
can end lifter units disposed concentrically
about the axis of the chamber, a chute for
receiving can ends dislodged from the upper
ends of the units, and a dislodging device
comprising an arm mounted to overlie the
path of the revolving units, a bushing
mounted in said arm, a pin mounted slidably
in said bushing and extended downwardly
therefrom to engage the can ends, a spring
within-the bushing and engaging the pin to
yieldably retain it at its lower limit of travel
and a nut on the pin for adjusting it ver-
tically. '

32, In a can end drying machine, an up-

right drying chamber, a revoluble series of

can end lifter units disposed concentrically
about the axis of the chamber, a chute for
receiving can ends dislodged from the up-
per ends of the units, und a dislodging de-
vice comprising an arm mounted to overlie

.
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the path of the revolving units, a bushing
mounted in said arm, a pin mounted slid-
ably in said bushing and extended down-
wardly therefrom, a flattened conical head
at the lower end of pin having a sharpened
peripheral edge, means for yieldably retain-
ing the pin against upward movement and
means for adjusting the pin vertically.

83, In a can end drying machine, a plu-
rality of can end lifting units comprising a
central shaft, a plurality of threaded lifter
shafts arranged circularly about and sup-
ported from the central shaft, a driving
gear on the central shaft, driving gears for
cach of the lifter shafts supported by the
gear on the central shaft, a gear mounted
coaxinlly of the central shaft in mesh with
the gears of the lifter shafts and a releacable
locking device for normally retaining said
central gear against rotation and means

operable when said locking device is released

for rotating said gear. _

34. Tn a can and drying machine, a baso
structure, a driven shaft, a gear on said
shaft, o sprocket wheel on said shaft, a dry-
ing mechanism comprising a base plate ad-
justable on said base structure, a plurality
of can and lifter units cavried by said base
plate comprising a central shaft, a plural-
ity of threaded lifter shafts arranged cir-
eularly about and supported from the cen-
tral shaft, a driving gear fixed on the cen-
tral shaft normally in mesh with the first
mentioned gear but adapted to be disen-
eaged therefrom by shifting the adjustable
base plate, driving gears for each of ‘the
lifter shafts supported by the gear on the
ceniral shaft, a gear mounted coaxially of
the central shaft in mesh with all the lifter
shaft gears, a releasable locking device for
the central gear whereby it may be held
against rotation, a sprocket fixed to the last

named gear in alinement with the first

named sprocket to receive a driving chain
thereabout. ' ‘

35. In acan end drying machine, a plurality
of can end lifting units disposed concen-
trically about a common axis, each unit em-
bracing a pair of votative, threaded lifter
shafts, a gear train for rotating said shafts
on their axes and to revolve said units about
the central axis and means for cffecting the
rotation of said shafts without causing them
to revolve about the central axis, :

36. In a can end drying machine, a base
structure, a central, driven shaft, a turret
fixed on the shaft toward its lower end, an end

Aframe fixed to the upper end of the shaft, a

plurality of threaded lifter shafts arranged

about the central shaft and supported at.

their ends by said turret and upper end
frame and operable for lifting can ends up-
wardly between them; said upper end frame
having cylindrical openings therethrough of
substantial length alined with the lifting
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units within which said ends will be deliv-
ered and stacked, and means for ejecting the
ends from the stack ‘as they advance from
the said openings.

87. A can end drying machine comprisin
a plurality of can end lifter units dispose
concentrically about a common axis, each
unit embracing a pair of spaced, rotative,
threaded lifter shafts, and a gear train to
rotate said shafts on their axes and to re-
volve said units about said common axis.

38. A can end drying machine comprising

~ a plurality of can end lifter units disposed

15
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concentrically about & common axis, each
unit embracing a pair of spaced, rotative,
threaded lifter shafts, a gear train to rotate
said shafts on their axes and to revolve
said units about said common axis, a drum
enclosing said units and means for circu-
lating drying air through said drum and

among can ends supported on the lifter-

shafts of said units. .
39. A can end drying machine comprising

a drum enclosing a drying chamber, means

for slowly raising cans in spaced, stack for-

. mation through said chamber, and means
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“for discharging drying air laterally through

the spaces between said can ends:

40. In a can end drying machine, a drying
chamber, means to lift the can ends there-
through in vertically spaced stack forma-
tion, automatic means to dislodge can ends
from the upper end of said stack formation,
and a runway to receive said can ends and
direct them from the machine and provided
at its receiving end with a flaring, inclined

£ =)

chute to directly receive the dislodged ends

and to deliver them to said runway.

41. In a can end drying machine, a drying
chamber, means to lift the can cnds there-
through in vertically spaced stack formation,
automatic means to dislodge can ends from
the upper end of said stack formation, and
a downwardly inclined runway for said can
ends provided at its upper end with an in-
clined chute adapted directly to receive can
ends as they are dislodged and to transfer
them to said runway. -

42. A can end drying machine comprisin
a plurality of can end lifter units disposed
concentrically about a common axis, each
unit embracing a pair of spaced, rotative,
threaded lifter shafts, a gear train to rotate
said shafts on their axes and to revolve said
units about said common axis, and means to
adjust the shafts of each pair towards and
from each other to adapt the machine to

_can ends of different diameters.

43. A can end drying machine comprising
a drying chamber having a top opening for
the inlet of air, an air heating device within
the base of the drying chamber, means for
delivering can ends upwardly through the
chamber and means for withdrawing air

from the chamber at the base to create 2 -

downward circulation of air against the up-

wardly traveling column of heated air.
Signed at Seattle, King County, Washing-

ton, this 18th day of July, 1925. -

NELSON TROYER.,
MERTON L. DODGE.
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