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MACHINE FOR CLEANING TIN CANS

Application filed December 3, 1927. S‘erial No. 237,508.

The invention* relates to an improvement
in machines for cleaning tin cans. More
particularly the invention is concerned with
preparing for sterilization the tin cans used
in the preservation of food products, such
as condensed milk, The general object of
the invention is to produce a machine which
will efficiently and rapidly clean the inner
surfaces of cylindrical tin cans. Another
. object of the invention is to produce a ma-
chine of this character having-provision for
removing the loose particles of dust and
other dirt from the interior of the «cans,
washing the inner surfaces of the cans and

5 then removing the moisture therefrom,

thereby putting the cans in condition for
sterilization. A’ more specific object of the
invention is to produce an improved machine
of this character having provision for per-
forming the dusting, washing and drying
operations simultaneously on separate
batches of cans. Further objects of the in-
vention, incidental to the accomplishment of
the foregoing objects, will be pointed out
as the description proceeds. To these ends
“the invention consists in the improved can
cleaning machine hereinafter fully described
and particularly pointed out in the appended
claims. o

In the accompanying drawings illustrat-
ing the préferred form of the invention,
Fig. 1 is a side elevation of the improved
machine, with the can washing devices and
associated parts shown in longitudinal sec-

3 tion; Fig. 2 is a rear end elevation of the

machine shown in Fig, 1; Fig. 3 is a trans-
verse section taken on the line 3—3 of Fig.
1; Fig. 4 is a vertical longitudinal section on

an enlarged scale through the upper part of -

the machine, with central duplicated parts
broken away; Fig. 5 is a vertical longitudi-
nal section taken on the line 5—5 of Fig. 2;
Fig. 6 is a section taken on the line 6—6 of

_ Tig. 5, looking in the direction of the ar-

rows; Fig. 7 is a section, on an enlarged
scale, taken on the line 7—T7 of Fig. 4; Fig. 8
is a vertical section, on an enlarged scale,
taken alone the line 8—8 of Fig, 1; Fig. 9
is a top plan, with the midde part broken

away, of one of the sections of the carrier

for supporting the cans during the cleaning
and washing operations, and showing its re-
lation to the can chute:; Fig. 10 is a trans-
verse section taken on the line 10—10 of Fig.

9; Fig. 11 is a section taken on the line 11—11 g8
of Fig. 4; Fig. 12 is a side elevation, with
supporting parts in section, of one of the
units of the vacnum devices for removing
the particles of dirt and moisture from the
interior of the cams; Fig. 13 is an end ele- 60
vation, taken on the line 13—13 of Fig. 4,
of the rotatable drum for supporting the .
cans and showing one of the can rotating
devices mounted thereon: Fig. 14 is a detail
sectional elevation of one of the vacuum noz- 65
zles: Fig. 15 is a séction taken along the line
1515 of Fig. 14; Fig. 16 is an enlarged side
elevation, partly in section, of one of the vac-
uum device actuating means and of one of the
vacuum controlling valves; Fig. 17 is a side 70
elevation of the main drive shaft of the ma-
chine and showing its relation to the cam
shafts; and Fig. 18 is a longitudinal section
taken on the line 18—18 of Fig. 19 which.is

a top plan of one of the washing fluid 7&
nozzles. : _ .

In the illustrated embodiment of the in-
vention is shown a machine of the rotary type,
although it will be understood that other
types of machines may be constructed em- 80
bodving the principles of the invention as de-
fined in the claims. The machine as illus-
trated comprises a rotatable, longitudinally-
arranged carriage generally indicated at 20,
Fig. 8. provided on its periphery with devices 83
for rotatably supporting three separate

‘batches of cans on which the dusting, wash-

ing and drying operations are performed
while the cleaned cans are being discharged
and a fresh batch of unclganed cans is fed 90.
onto the carriage. The carriage rotates in-
termittently in a clockwise direction, viewing
Tie. 8, and while the cleaned cans are being
discharged from the uppermost can support-
ing devices and the uncleaned cans fed there- 95
onto. the cans supported at station 21 on the
richt hand face of the carriage are under-
going the dusting overation. the cans sup-
ported at station 22 on the lower face of the
carriage are undergoing the washing opera- 100
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tion, and the cans supported at station 28 on
the left hand face of the carriage-are under-
going the drying operation. These various
operations are performed during the momen-
tary pauses of the carriage between each
quarter rotation thereof. As the carriage
comes to a stop to permit the clean cans to
be discharged and to receive the uncleaned
cans, the devices which perform the dusting,
washing and drying operations move toward
the cans, enter them to perform their re-
spective functions and then withdraw from
the cans to inoperative position. Thus each
batch of cans is successively dusted, washed
and dried while the carriage is completing
one rotation, and since the three operations
of dusting, washine and drving the cans are
performed simultaneously with the discharge
of the cleaned cans and the feeding of the
uncleaned cans into the machine, it will be
understood that after the carriace has com-

pleted one rotation so as to-charge all the
‘can supporting devices with cans. the ma-

chine will discharge four batches of cleaned
cans during each complete rotation of the
carriage.

The can supporting carriase 20 comprises
a central hollow shaft 25 (Fig. 4) fixed at
one end in the hub of a spider 26 and at the
other end in the central. circular flange 27
of a snider 28. The spiders 26 and 28 are

four-sided members, as best shown in Fig. 7,.

and each alined pair of sides supports the
parts which hold the cans rotatably for the
dusting, washing and drving operations. As
the uncleaned cans 29 (Fig. 9) enter the ma-
chine they are received by the can holding de-
vices then uppermost on the carriage, and
travel, top side up, along a can run composed
of the parallelly arranged angle irons 30 ex-
tending from the spider 26 to the spider 28.
The middle sections of the four can runs 30
are supported by the spider 31 mounted on
the middle part of the holiow shath 25,
Each batch of cleaned cans is discharged
from its runway 30 and the succeeding batch
of uncleaned cans is placed thereon by means
of a conveyor chain 32 provided with the
laterally extending, can engaging fingers 33.
Each conveyor chain 32 is endless and at one
end passes over a sprocket wheel 34 mounted
on a stud 35 and the other end passes over a
sprocket: wheel 36 mounted on a stud 87.
Each stud 35 is carried by a slide 38 (Fig.
13) which is adjustably received in a dove-
tailed guide 39 formed in each of the four
sides of a head 40 which is secured to the outer
side of the spider 26. The hub portion 41 of
the head 40 receives tightly the inner end of
a shaft 42 joyrnaled in the upright 43 rising
from the table 44 supported on the legs 45.
The table 44 is an elongated rectangle in
plan_and supports the carriage 20 and the
can dusting and drying devices. whereas the
can washing device is supported from the

1,833,007

legs 45. The studs 87 are fixed in the periph-
ery of a dish-shaped head 47 secured to the
outer side of the spider 28. The head 47 is
secured to and supported by the inner end of
a sleeve 48 journaled in the bearing 49 of
the upright 50 rising from the rear end of the
table 44. To prevent the middle part of the
inner section of each conveyor chain 82 from
sagging a channel-shaped guide 46 is pro-
vided, secured at its forward end to a pro-
jection on the spider 26 and secured at its
rear end to a projection on the spider 28.
Each conveyor chain 32 is driven inter-
roiftently (at the end of each quarter rota-
tion of the carriage 20) by the following
parts :—The outer end of the hub of each
sprocket wheel 86 is provided with the clutch
lugs 52 adanted to be engaged, when the ro-
tation of the carriage has brought its con-
veyor chain uppermost, by means ef a clutch
53 slidingly mounted on the lower end of
an upright shaft 54 journaled in the bear-
ings b5 carried by the bracket 56 which con-
stitutes an upward extension of the upright
50. On the shaft 54 is mounted a spur gear
57 which is driven by a spur gear 58 carried
by the forward end of a horizontally ar-
ranged shaft 59 journaled in the bracket 56.
On the outer end of the shaft 59 is mounted
a sprocket wheel 60 over which passes the up-
per end of a chain 61 the lower end of which
passes over a sprocket 62 fixed on the rear
end of a shaft 64 journaled in bearing blocks
65 supported on the cross-pieces 66 connect-
ing the end legs 45.. On the forward end of
the shaft 64 1s mounied a beveled gear 67
driven by a pinion 68 mounted on the main
drive shaft 69 journaled in brackets 70 se-
cured to the front end of the machine. On
the shaft 69 is mounted a pulley 71 driven
by a belt 72. The chain 61 passes over the
idler sprockets 78 and 74 mounted on studs
secured in thé base 75 resting on the rear end
of the table 44 and which serves to support
the upright 50. The shaft 69 is constantly
driven by the belt 72 from any convenient
source of power and thus the upright shaft
54 and the clutch are constantly driven.
As the carriage 20 comes to a full stop at

the end of each quarter rotation, the con- 13

stantly rotating clutch 53 is lowered into
driving engagement with the clutch lugs 52
of the sprocket wheel 36 under it to drive
the uppermost conveyor chain 82 to discharge
from the machine the cans which have just
been cleaned and to bring into the machiné
a batch of uncleaned cans. Whentherequisite
number of uncleaned cans have been brought
onto the uppermost can run 30 the clutch 53
is disengaged from the clutch lugs 52. The
means for raising and lowering the clutch
member 53 comprises a lever 77 pivoted at 78
in the upper end of the upright 50. The for-
ward end of the lever 77 is bifurcated and

is. provided with inwardly projecting pins -
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79 which are loosely received in a groove 80
formed in the upper part of the clutch mem-
ber 58. The rear end of the lever 77 is piv-
otally connected with the upper end of a
link 81 the lower end of which is pivotally
connected with one arm of a lever 82 ful-
crumed on the rear end of the table 44. The
free end of the other arm of the lever 82
catries a roll 83 which travels in a cam path
84 of a disk mounted on the rear end of a
cam shaft 86 which extends throughout the
iength of the machine and is journaled at
each enqd in the legs 45, the middle section
of the shaft being supported by the bracket
87 (Fig. 3) depending from the under side
of the table 44.  On its forward end the shaft
86 is provided with a worm gear 88 which is
driven by a worm 89 carried by one end of
the shaft 69.

The mechanism for intermittently turn-
ing the carriage 20 through a quarter rota-
tion at a time to aline the clutch lugs 52 with
the clutch 53, and to present the batches of
cans supported on the carriage successively
to the various cleaning devices comprises
u (Feneva gear consisting of the slotted plate
90 splined on the outer end of the sleeve 48
and an arm 91 carrying on its free end a
roll 92 arranged to enter successively the four
clots 93 of the plate 90. The arm 91 extends
vadially from the hub of the lock plate 94
fixed on the shaft 95 journaled in the upper
plate 94 is
adapted to cooperate with the dished por-
tions 96 in the periphery of the plate 90 in
the usual manner to lock the plate 90 and the
parts connected therewith at the end of each
quarter rotation of the carriage 20. On the
cuter end of the shaft 95 is mounted a sprock-
et wheel 98 over which passes one end of a
chain 99, the other end of which passes over
a sprocket wheel 100 fixed on the rear end

of the cam shaft 86. ]
"The cans to be cleaned are fed into the ma-
chine from a chute comprising the lateral
guides 102, a bottom strip 103 and top strip
104." The forward discharge end of the chute

-terminates in close proximity to the receiving

ends of the can runs 30 and is supported on
the bracket 105 resting on the upright 43.
When twelve cans have been fed into the
machine the next succeeding cans in the chute
are held back by a pair of stop fingers 106
and 107. The finger 106 is mounted on the
upper end of a vertically arranged rod 108
journaled in the brackets 43 and 105 and the
finger 107 is pivotally mounted on the upper
end of the bracket 105. The finger 107 is

operatively connected with the finger 106 by

means of an arm 109 fixed to the finger 107
and pivotally connected at its outer end to one
end of a link 110 the other end of which is
pivotally connected with the arm 111 fixed
on the upper end of the rod 108 under the
finger 106. The lower end of the rod 108

3

carries an arm 112 (Fig. 11) connected by
the link 113 with one arm of a lever 114 piv-
otally mounted at 115 on the under side of the
table 44 and carrying on its free end a roll 116
held against a face cam 117 mounted on the
cam shaft 86 by a spring 118. When the
batch of clean cans has been brought upper-
most on the carriage and the conveyor chain
has been started to discharge them from the
machine the stop fingers 106 and 107 are

opened by the action of the cam 117 so that -

the lowermost can 119 in the chute will pass

onto the receiving platform 120 of the up-

Eermost can run 30 in position to be engaged
y the next succeeding conveyor finger 121
in order that no blank spaces may occur be-
tween the fingers of the conveyor chain, the

action being such that as twelve cleaned cans.

are discharged twelve uncleaned cans are fed
into the machine.

The arrangement of the conveyor chains
and of the parts which rotate the cans while

they are undergoing the cleaning operations

is such that after one cycle of operations has
been completed sixteen cans are carried on
each can run, of which only the twelve middle

cans are operated upon as the carriage rotates-

to present the cans to the cleaning devices.
The arrangement is such that two cleaned
cans are carried around a second time before
being discharged and two uncleaned cans are
carried around once before being moved for-
ward by the conveyor chainsinto position for
the cleaning operations. This mode of op-
eration will be made clear from a study of the
arrangement of parts shown in Figs. 1 and 9.
For this purpose each can run is extended at
its discharge end to accommodate two cleaned
cans 123 and at its receiving end to accom-
modate two uncleaned cans 124. At its re-
ceiving end each can run 30 curves in con-
formity with the bend of the conveyor chain
32 around its sprocket wheel 34, as clearly
shown in Fig. 9, and opens outwardly against
the discharge end of the can chute. To pre-
vent more than one can from being picked up
by the conveyor fingers 83 as they sweep
around the sprocket wheel 34 the spring
pressed retarding fingers 125 and 126 are pro-
vided, the inner ends of which project in-
wardly into the path of travel of the cans into
the can run, the strength of the springs 127
being sufficient to hold back the cans as they
come from the chute under the action of
gravity, but permitting the fingers 125 and
126 to admit the cans into the can run under

. the action of the conveyor fingers 33. In

order to prevent the two undischarged clean

cans 123 from falling off the can runs 30 dur- -

ing the rotation of the carriage, an annular
plate 128 is supported from the upright 50
and the discharge end of each can run is pro-
vided with the guard plate 129 supported at
its outer end by the brackets 130 and sup-
ported at its inner end on an outwardly pro-
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jecting part of the spider 28. To prevent the
two uncleaned cans 124 carried by the receiv-
ing end of each can run from accidental dis-
placement during the rotation of the car-
riage, the receiving end of each can run is
provided with a guard plate 131 supported
at one edge by the arcuate wall 1382 rising
from the outer curved side of the receiving
end of the can run and is supported on its
opposite edge on the stud 35.

When twelve uncleaned cans have been fed
into the machine, thereby pushing forward
the two uncleaned cans 124 to _the positions
indicated at 133 in Figs. 1 and 9, the ninth
and tenth cans of the new lot oecupy the posi-
tions indicated at 134. The twelve middle
cans on the uppermost can run are now in
position to be eneaged by the can rotating
means and to be carried around step by step
to be presented to the dusting, washing and
the drying devices. Immediately after the
uppermost conveyor chain 32 has come to
rest after discharging twelve clean cans and
bringing twelve uncleaned cans into the ma-
chine, a series of upper rolls 186 and lower
rolls 187 and a driving belt 138 are moved
toward cach other into engagement with the
cans to separately rotate the cans in the posi-
ticns they occupy on the can run. There are
thirteen upper and lower rolls 136 and 137
pivotally mounted on lateral projections on
the inner face of a bar 140 and each pair of
uprer and lower rolls is adapted to engage
with and support two adjacent cans and for
this purpose enters the space formed by the
divergent walls of each pair of adjacent cans.
To facilitate th's mode of operation the con-
veyor [ingers 83 come to rest substantially
opposite the rolls. The belt 138 is forced
against the opposite sides of the cans by the
rolls 141 so as to assure an efficient driving
connection between the belt and the cans.

The bars 140 carrying the can engaging
rolls are arranged to move toward and from
the cars and for this purpose each bar is
formed at its forward end as a slide 142 held
m a guide 143 projecting outwardly from
the spider 26. and at its-rear end is formed
asg a slide 144 received in a guide 145 extend-
irg outwardly from the snider 28. The slides
142 and 144 are actuated simultaneously, mov-
e the rolls 136 and 187 into engagement
with the cans and withdrawing them there-
from. For this purpose each slide 142 is con-
nected with the free end of an arm 146 of a
boll crank lever the pivot pin 147 of which is
fulerumed in the spider 26. The free end
of the other arm 148 of the bell crank carries
a roll 149 which travels in a cam path 150
formed in a plate 151 fixed on the inner end
of the bearing 152 mounted on the upper end
of the unright 43 and in which the shaft 42 is
journaled. Bv reference to Fig. 4 it will be
seen that the pivot nin 147 of each bell erank
comprising the arms 146 and 148 passes
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through the spider 26 and head 40. It is thus
clear that as the carriage 20 rotates, the roll
149 is caused to travel in the cam path 150
and that as the roll enters the active por-
tion 153 of the cam path the slide 142 is
moved away from the cans and as the roll
leaves the active part 158 of the cam path the
slide 142 is moved toward the cams. To
permit the free end of each arm 146 to move
relatively to its slide 142 it is pivotally con-
nected with a block 139 which travels in the
guides 159 on the slide 142. The mechanism
for actuating the slides 144 is a duplication of
the parts for actuating the slides 142. Each
slide 144 is slidingly connected with the free
end of the arm 155 of a bell crank the pivot
pin 156 of which passes through the spider 28
and head 47, and the other arm 157 of which
carries a roll 158 which travels in the cam
path 160 formed in a plate 161 secured to the
inner face of the bearing 49. The rim of the
plate 161 supports the arcuate guard 128.

To prevent the cans from accidental dis-
placement during the cleaning operations
performed upon them and also while the car-
riage is rotating, the eleven middle outer rolls
136 are provided with the guard disks 163
which project laterally over the outer ends
of the cans during the rotation thereof, as
indicated best in Fig. 1.

Each belt 138 for rotating the cans during
the cleaning operations passes at its forward
end over a pulley 165 mounted on a pin 166
fixed in the head 40, and at its rear end passes
over a pulley 167 fixed to a shaft 168 jour-
nrled in a bearing 169 formed in the dish-
shaped head 47. The pulleys 165 and 167
thus rotate in a fixed position relatively to
the cans. To bring the inner section 171 of
each b-lt 138 into driving engagement with
the adiacent sides of the cans I mount the
rolls 141 on brackets 172 carried by the inner
face of a bar 173 secured at its forward end
to a slide 174 received in a guide 175 carried
by the spider 26 and at its rear end to a slide
176 received in a guide 177 carried by the
spider 28. By moving the slides 174 and 176
inwardly the rolls 141 are forced against
the outer face of the inner section 171 of the
belt 138 therebv bringing the belt into prop-
er driving engagement with the cans. There
are six rolls 141 which are located opposite
the openings between each successive pair of
cans as shown in Fig. 1. The slack of each
belt 138 is taken up by two rolls 178 carried
by the arms 179 pivotally mounted on the
outer face of the bar 178. The springs 180
secured. at one end to the free ends of the
arms 179 and at the other end to the two mid-
dle brackets 172 serve to force the rolls 178
into engagement with the outer face of the
outer section of the belt 138,

The rolls 141 are moved inwardlv to force
the inner section 171 of the belt 138 into en-
gagement with the adjacent sides of the cans
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at the same time that the rolls 136 and 137 are
moved inwardly into engagement with the
cans, as indicated above. The mechanism for
moving the rolls 141 inwardly synchronously
with the inward travel of the rolls 136 and
137 is connected with and actuated by the
mechanism which moves the. rolls 136 and
137. Each lever arm 146 is connected by an
adjustable link 184 with the slotted inner end
of a lever 182 pivoted at 183 on the spider

~26. The free end of the lever 182 ‘is piv-

15

K1)

* cured to the crank disk 199 is a pinion 201

"

[

otally connected with a block 185 slidingly

received in the guides 186 formed on the

slide 174. At the other end of the machine
each slide 176 is similarly connected with
the levers 155 by the links 187 and the levers
189.

Since the mechanism for moving the can
engaging rolls toward and from the cans
and for moving the belt engaging rolls 141
toward and from the snner section 171 of
the belt is actuated only while the carriage
20 is moving, it will be understood that the
carriage must begin its cycle of step by step
movements before the cans are engaged and
rotated by the rolls 136 and 137 and the belt
138. Tt will be further understood that the
can engaging rolls and the belt are moved
away from the cans before the carriage comes
to a stop with the clean cans in position to
be discharged. :

" The belts 138 are constantly driven, both
while they are in driving engagement with
the cans and while they are disengaged there-

from. The means for driving the belts 138

comprise the following elements:—The in-
ner end of each shaft 168 carries a worm
gear 191 which meshes with and is driven
by a centrally located worm 192 fixed on a
shaft 193 the inner end of which is journaled
in a centrally located bearing 194 carried by
the spider 28 and the outer end of which is
journaled in thé bushing 48. On its outer end
the shaft 193 carries a sprocket wheel 195 over
which passes one section of the chain 61. Ttis
thus seen that the shaft 198 and the parts
connected with it are constantly driven from
the shaft 64.. _

To bring the carriage to a gradual and gen-
tle stop at the end of each quarter rotation
thereof, I provide a dash pot 197 mounted on

‘the rear end of the machine. The piston rod

198 of the dash pot is connected with a crank
disk 199 journaled in the bracket 200. Se-

which meshes with and is driven by a gear

202 secured to the Geneva gear member 90.
The arrangement is such that the piston

rod 198 is moved upwardly as the carriage 20
completes a quarter rotation. This causes
the dash pot piston to create a vacuum in
the dash pot which results in bringing the
carriage to a stop without jar or excessive
vibration. When the carriage begins its

5

quarter rotation the vacuum in the dash pot
asis.s in giving the carriage a quick start.
The first of the cleaning operations to be
performed upon the cans is that of removing
the dust and other loose particles of dirt from
the interior of the cans.- The removal of the
loose particles of dirt from the interior of
the cans is effected by subjecting them to a
vacuum. The vacuum dust removing device
comprises a series of nozzles 204 adapted to
enter the cans and to be moved axially there-
of in close proximity to the top, bottom and
side walls of the interior of the cans. L'here
are twelve nozzles which are located opposite

7

the centers of the twelve middle rotating cans g

which occupy the position indicated at 21 in *
Fig. 8. For this purpose each nozzle 204 is
offset inwardly at right angles to its support-
ing tube 205, which when the vacuum device
1s Inoperative is held in an upright position,-
as shown in Figs. 2 and 5, and is given a hori-
zontal position during the dust removing op-
eration, as shown in Fig. 12. The tubes 205
are so mounted that when the dusting oper-
ation is to be performed they are advanced -
toward the cans until the now horizontally
arranged nozzles 204 -enter the holes 206 in
the outer head of the cans. The tubes 205
are then swiing upwardly into the horizontal
position shown in Fig. 12, after ‘which they
are moved axially inwardly of the cans, as
indicated by the dotted lines 207, to bring the
outer end of the nozzles 204 close to the inner
surfaces of the bottoms of the cans.” The
tubes 205 are then retracted axially of the cans
to the position shown in full lines in Fig. 12,
the tubes are then swung into their vertical
position again with the nozzles 204 still with-
in the center holes 206 of the cans, and there-
after the tubes are moved away from the cans:
to their original inoperative position, as
shown in Fig. 2. In order that the inner
surfaces of the tops and bottoms of the cans
may be subjected to the action of the vacuum
the nozzles 204 are flattened Iaterally, as-
shown in Fig. 15, and are provided with a slot
208 which passes through the outer and in-
ner walls of the nozzles. The greater part
of the loose particles of dirt larger in size
than what is commonly known as dust will-
naturaly fall under the action of gravity onto
the sides of the cans as the carriage moves
the cans from the receiving station on the top
of the carriage to the dust removing station,
indicated at 21. For this reason the mouth:
portion 209 of the nozzles is of greater ca-
pacity than the slot 208. '

The nozzle tubes 205 are supported on the
inner face of a plate 211 extending lengthwise

of the machiné and secured at its ends in the °

segments 212 provided on their outer faces
with tongues which fit and slide in the arcuate
grooves 21¢ formed in the heads 214 con-
nected by the channel irons 215 and 216 and -
arranged to slide laterally on the right hand
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side of the table 44 (facing Fig. 3) toward
and from the cans occupying station 21, ‘Lhe
lower end of each nozzie tuve 205 is detach-
ably and yreldingly secured to the face of the
plate 211, For tuus purpose it carries a block
217 provided with laterally projecting ears
218 received in the slotted sides of a block
219 secured to the upper edge of the face
of the plate 211. The hooked end 220 of a
bolt passed through the plate 211 engages
with the outer face of the lower end ot each
tube 205 below the block 217. The shank
of each bolt is provided with a spring 221
of sufficient tension to hold the tube in oper-
ative position during normal operations but
yielding under manual action to pernut of the
ready dismounting of the tube. An adjusta-
bie stud 222 also passed through the plate
211 engages with the rear face of the lower
end of each tube 205 to cooperate in holding
the tube in proper operative position.

Each nozzle tube 205 is connected at its
lower end by a tlexible coupling 224 with a
manifold pipe 225 extending lengthwise of
the machine and fastened to the lower face of
a plate 226 integral at its front edge with
the upper edge of the plate 211 and secured
at its ends to the arcuate sections 212,  The
manifold pipe 225 may be connected in any
convenlent manner by means of a flexible cou-
pling with the intake 227 of a valve 228 (Iig.
16) mounted on the outer face of the right
side of the table 44 and acting (as described
hereafter) to control the suction action of the
nozzles 204.

The mechanism for moving the nozzles 204
toward and from the cans comprises at each
end of the machine a block 229 adapted to
slide in a vertically arranged slot 230 formed
in the inner lower edge of each head 214.
Each block 229 is pivotally connected to the
upper end of an arm 231 of a bell crank lever
fulerumed on pivot pins 232 supported in
the bosses 233 projecting inwardly from the
cross plates 66 connecting the legs 45, as best
shown in Fig. 5. . The other arms 235 of the

. bell cranks carry on their outer ends the

rolls 236 which travel in cam grooves formed
in the outer faces of the disks 237 mounted
on the cam shaft 238 carrying on its forward
end the worm gear 239 driven by the worm
240 mounted on the shaft 69. The shaft 238
is journaled at its outer ends in the webs or
cross-pieces 66 and at its middle point is
supported by the bearing 241 depending
from the under side of the table 44. The
cam paths in which the rolls 236 travel are
so shaped that the heads 214 carrying the
nozzles 204 are advanced towards the cans
to cause the nozzles to enter the central open-

ings 206 of the cans and are then arrested

while the nozzle tubes 205 are swung up-
wardly into horizontal position, after which
the heads are again advanced to carry the
nozzles to the bottoms of the cans. In the
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reverse action, the heads 214 are moved out-
wardly .carrying the nozzles to the outer
heads of the cans, at which point the heads
214 are again arrested to permit the nozzle
tubes 205 to swing into vertical position,
after which the heads 214 are moved into
their outermost position. '

The means for swinging the nozzle tubes
205 into horizontal position to permit the
nozzles 204 to travel axially in the cans and
for returning the nozzle tubes 205 to vertical
position again comprises at each end of the
machine a pinion 242 which meshes with an
arcuate rack 243 formed on the outer edge
of the segments 212. The pinions 242 are
mounted on a shaft 244 journaled at its outer
ends in the heads 214 and journaled at its
middle in the web 246 supported from the
channel irons 215 and 216. Adjacent the
web bearing 246 the shaft 244 carries a
Leveled pinion 245 which meshes with and is
driven by a heveled gear 247 mounted on the
inner end of a shaft 248 journaled at its
inner end in the bearing 249 supported by the
web 246 and at its outer end 1n the bearing
250 formed on the upper end of a bracket 251
secured to the right hand side of the machine.
Slidingly splined on the middle section of the
shaft 248 1s a gear 252 which is turned by

a gear segment 253 formed on the upper end .

of a lever 254 pivoted at 255 on the bracket
251.
a roll 256 which travels in a peripheral cam
path 257 of a cam 258 mounted on the middle

of the cam shaft 238. The shape of the cam -

path 257 and its relation to the cam paths
in the disks 237 is such that while the heads
214 pause after bringing the vertical nozzle
tubes 205 close to the outer heads of the cans

the shaft 244 is rotated to cause the pinions -

242 to move the segments 212 upwardly in
their grooves 213, thereby bringing the
nozzle tubes 205 to a horizontal position.
The shaft 244 is arrested in its rotation while
the nozzles 204 are caused to move inwardly
to the bottoms of the cans and are withdrawn
to the heads thereof again. The shaft 244
is then again actuated by the cam 258 to
swing the segments 212 into their normal
position and restore the nozzle tubes 205 to
their normal upright position.

While the cam 258.is rotating the shaft
244 to swing the nozzle tubes 205 up into hori-
zontal position, the nozzles 204 are connected
with the vacuum creating means. This is
accomplished by pivotally connecting the
lower end of the lever 254 by a link 260 with
the lower end of a lever 261 mounted on the
side of the table 44 near the valve 228. The
upper end of the lever 261 is pivotally con-
nected by a link 262 with a slide 263 which
acts to connect the chamber 264 with the
chamber 265 and to cut it off therefrom.
The chamber 265 is connected by the pipe 266
with the vacuum creating means (not shown).

The lower end of the lever 254 carries-
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The chamber 264 is provided with an outlet

267 and the chamber 265 is provided with an
inlet 268. The outlet of the chamber 264 and
the inlet of the chamber 265 are adapted to
open into a space 269 formed in the slide 263.
In the arrangement of the parts as shown in
Fig. 16 the nozzles 204 are connected with the
vacuum creating means because the outlet
267 of chamber 264 and the inlet 268 of cham-
ber 265 both open into the space 269 of the
slide 263. This condition of the parts con-
tinues while the nozzles 204 travel from the
heads of the cans to the bottoms thereof and
return to the heads, since during this time the
shaft 244 does not rotate. When the nozzles
204 have reached the heads of the cans, oscil-
lation of the lever 254 in the opposite direc-
tion under the action of the cam path 257
causes the part 270 of the slides 263 to be
moved over the inlet 268 of chamber 265,
thereby cutting off the chamber 264 and the
nozzles 204 from the vacuum creating means
while the nozzle tubes 205 are being returned
to their normal upright position. While the
lever 254 is turning counter-clockwise (view-
ing Fig. 16) to rotate the shaft 248 to swing
the nozze tubes 205 up into horizontal posi-
tion, the slide 263 is moving in a left hand
direction to uncover the inlet 268 of the cham-
ber 265 and thereby connect the chamber 264
and the nozzles 204 with the vacuum creating
means. S .

To counter-balance the weight of the parts
supporting the nezzles 204 while they are
being swung upwardly and downwardly on
the arcuate heads 214, each segment 212 is
connected at the point 272, where the plate
211 joins the segments, with the lower end
of a chain 278 which passes upwardly over a
sprocket wheel 274 pivoted on the upper end
of a bracket 275 rising from the rear of the
head 214. The other end of the chain 273
is connected with a weight 276 which loosely
embraces two rods 277 rising from the table
44 and held at their upper eénds by the shelf
278 projecting outwardly from the bracket
275. The arrangement of the parts is such
that the descent of the weights 276 assists in
swinging the nozzle tubes 205 up into hori-
zontal position, and the upward travel of the
weights exerts a braking action on the return
of the nozzle tubes 205 and their supporting
means into normal position. To prevent jar
at the end of the return of the nozzle support-
ing parts to normal position springs 279 are
interposed between the upper end of the
weights and the shelves 278. L

A ftérthe nozzles 204 have been Withdi'awn

" from the cans and they are retreating to their

inoperative positions, the carriage 20 is ac-
tuated to advance the cans to station 22. . In
this position the cans are topside down pre-
senting the holes 206 in position to be entered
by the upright nozzles 280 of the can washing
device. The nozzles 280, shown in detail in

"descends.

7

Figs. 18 and 19, are provided at their closed
upper ends with a row of radially directed
perforations 282 and are threaded at their
lower ends 283 into the upper plate or wall
284 of a manifold 285 extending longitu-
dinally under and-in alinement with the

lowermost row of cans on the carriage 20.°

Each nozzle 280 is located opposite the center
of the can over it, and the manifold 285 is
arranged to be raised to enter the perforated
top ends of the nozzles 280 into the mouths of
the cans for the washing operation, after
which the manifold 285 is lowered to with-
draw the nozzles from the cans to permit the
washed cans to be swung up into station 23
for the drying operation. g
The mechanism for supporting and rais-

‘ing and lowering the manifold 285 comprises

two vertically arranged rods 286 secured at
their upper ends in the two. extremities of

the manifold (Fig. 1). The upper ends of -

the rods 286 are slidingly received at the
points 287 in the ends of a tank 288 located
under the open space 289 of a trough 290
through which the manifold 285 rises and
The lower squared ends of the
rods 286 slide in gunides 281 depending from
the under surfaces of the ends of the tank.
The trough 290 is formed by the downwardly
project:ng middle walls 291 of the central
part of the table 44 and opens at its bottom
into the upper end of the tank 288. (See
Figs. 1 and 3)." The upper edges of the tank
288 overlie slightly the lower edges of the

trough 290 to prevent tlie escape of water:

during the washing operatiory. Leakage of
water from the tank 288 around the joint be-
tween the rods 286 and their bearings at the
points 287 is prevented by the glands 292,
The lower ends of the rods 286 are con-
nected by a pin and slot connection 293 with
the free ends of the arms 294 of bell cranks
pivoted on the brackets 295 supported on

.one of the bars 297 extending lengthwise of

the machine and supported at their ends by
the cross-pleces 66. The free ends of the
other arms 298 of the bell cranks carry rolls
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which travel in cam paths 299 formed in the -

outer faces of cam disks mounted on the cam
shaft 288. The cam paths 299 are so formed
that when the dusted cans have been brought
into the lowermost station 22 the manifold
285 is caused to rise and insert the perforated
ends of the nozzles 280 in the mouths of the
inverted cans, holding the nozzles in this po-
sition while the cleansing fluid is ejected
through the nozzles, and then lowering the
manifold 285 again to withdraw the nozzles
from the cans to permit the next quarter ro-
tation of the carriage. :

The cleansing fluid is admitted at the mid-
dle point 300 of the bottom of the manifold
985 through a vertically arranged tube 301
mounted to slide in a guide 302 supported by

the web 303 in one side of the tank 288. The
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lower end of the tube 301 is stopped by a plug
304. The middle portion 305 of the guide
302 is enlarged to provide a space 306 for
the admission of cleansing fluid which enters
the tube 301 through the ports 807 when, in
the upward travel of the manifold 285 and
the tube 301 they enter the space 306. The
ports 307 are shut off by the lower end 308
of the guide 302 when the nozzles 280 have
been retracted from the cans and the mani-
fold has returned to inactive position. In
order that the pressure of the cleansing fluid
in the space 306 may be distributed equally
upwardly and downwardly, the upper end
of the guide 302 is provided with a gland 310
and the lower end of the guide is provided
with a gland 811.

The cleansing fluid enters the conduit 812
connected with the space 306 through a pipe
313 in which is interposed a pop valve 314,
the stem 815 of which is engaged by one end
of a plunger 316 carried by a bearing 317
supported from the bracket 87. On its other
end the plunger 316 carries a roll 318 which
bears against the periphery of a cam 820
mounted on the cam shaft 86. The action is
such that as the ports 307 advance into the
lower part of the space 806 the cam 320 acts
to force the plunger 816 against the valve
stem 315 and open the valve 314 to admit
washing fluid under pressure into the space
306. The valve remains open until the noz-
zles 280 are to be retracted from the cans.

On the completion of the washing opera-
tion and the withdrawal of the nozzles 280
from the cans, the carriage 20 is again ad-
vanced through a quarter rotation to bring
the cans to the drying station. The devices
for removing any moisture which may re-
main in the interior of the cans are an exact
duplicate in construction and mode of oper-
ation of the devices which remove the loose
particles of dirt from the interior of the
cans. Kor this reason only the salient fea-
tures of the moisture removing devices will
be described: These comprise a series of
nozzles 320 corresponding in number and ar-
rangement to the twelve rotating-cans sup-
ported on the carriage 20 and located oppo-
site the central holes in the outer ends there-
of. The nozzles 320 are mounted on a frame
work 321 supported at its ends in the arcu-
ate grooves 322 of the heads 323 rising from
the ends of the left hand side of the table
44, viewing Fig. 3. The levers 824 for mov-
ing the heads 323 toward the cans to bring
the nozzles 320 into operative relation there-
with and for moving the heads 323 outward-
ly to withdraw the nozzles 320 from the cans
are actuated by cams mounted on the cam
shaft 86. The nozzles 820 are swung from
vertical to horizontal position by means of
the cam 325 mounted on the cam shaft 86
and which actuates the lever 827 the upper
end of which is toothed to mesh with the
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gear 328 slidingly splined on the shaft 320
which carries on its inner end the gear 330
for rotating the shaft 331 on the outer ends
of which are mounted the gears which mesh
with the segments 332 supporting the frame
321 in the grooves 322 of the heads 323.
The counter-weights 333 are conmected by
the chains 334 with the nozzle supporting
frame 321.

When the cans which have just been
washed and out of which the greater part
of the water has drained through the open-
ings 206 (the cans being in inverted position
at this time) are swung into horizontal po-
sition at the drying station 23, the nozzles
320 are actuated to advance toward the cans,
enter the cans and travel axially thereof so
as to bring the offset ends 335 thereof in close
proximitv of the entire inner surfaces of the
cans. This permits the effective withdrawal
of the moisture therefrom under the action
of a vacuum controlled by a valve arranged
to be operated by the lever 827 in the same
manner in which the valve 228 is operated
by the lever 254.

When the nozzles 320 have performed
their function of withdrawing the moisture
from the interior of the cans and while they
are retreating from the cans, the carriage
20 is again actuated to bring the batch of
cans which have just been through the dust-
ing, washing and drying operations upper-
most on the carriage in position to be dis-
charged from the machine throuch the chute
336, the receiving end of which is supported
by the bracket 337 in alinement with the
discharge end of the uppermost can run 30.

What I claim as new and desire to secure
by Letters Patent is:—

1. A machine for cleaning the inner sur-
faces of cylindrical tin cans comprising,
means for supporting a can, means for rotat.
ing the can on its longitudinal axis, means
for removing loose particles of dirt from
the interior of the can, means for injecting
washing fluid into the can, means for dry-
ing the inner surfaces of the can, and means
for presenting the rotating can successively

to the various means for performing the .

cleaning operations upon the inner surfaces
of the can.

2. A machine of the character described
comprising, means for removing the loose
particles of dirt and dust from the interior
of cans, means for injecting washing fluid
into the cans, means for removing particles
of moisture from the interior of the cans,
means for supporting and rotating the cans
on their longitudinal axes, and ‘means for
actuating the supporting means to present
the cans successively to the dusting, wash-
ing and drying devices.

3. A machine of the character described
comprising, means for supporting and ro-
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tating a cylindrieal can on its longitudinal
axis, said can having a central hole in one
end, a nozzle adapted to be connected with
a vacuum creating means, means for enter-
ing the nozzle into the can and causing it
to travel longitudinally thereof, a nozzle
adapted to be connected with a supply of
washing fluid, means for causing the wash-
ing nozzle to enter the hole in the head of
the can, a third nozzle adapted to be con-
nected with a vacuum creating means, means
for actuating the third nozzle to cause it to
enter the can and travel longitudinally
thereof, and means for presenting the can
successively in position to be acted upon by
the three nozzles. '
4."A machine for cleaning cylindrical tin

cans comprising, means for removing the

loose particles of dirt and dust from the in-
terior of the cans, means for injecting wash-
ing fluid into the cans, means for removing

the moisture from the interior of the cans,

means for supporting the cans and rotating
them on their longitudinal axes, and means
for actuating the can supporting means to
present the cans in a horizontal position to
the dust removing and moisture removing
devices' and in ‘an inverted position to the
washing device. 1

5. A machine of the character described
comprising, a can supporting carriage mount-
ed to turn on its longitudinal axis, a plu-
rality of can holding and rotating devices
mounted on the periphery of the carriage
and longitudinally thereof, means for feed-
ing a plurality of cans into position to be en-
gaged by the can holding and rotating de-
vices, means for actuating the can holding
and rotating devices to cause them to engage
and rotate the cans on their longitudinal axes,
means for removing the loose particles of
dirt from the interior of the cans, means for
injecting washing fluid into the cans, means
for removing the moisture from the interior
of the cans and means for actuating the car-
riage to present the cans step by step to the
dirt removing, washing and drying devices.

6. A machine of the character described
comprising, a can supporting carriage mount-
ed to rotate on a -substantially horizontal
axis, a series of four can holding and ro-
tating devices mounted on the periphery of
the carriage and spaced equi-distant apart
thereon, means operative when a can hold-
ing and rotating device is uppermost on the
carriage to feed a plurality of cans into posi-
tion to be engaged by said can holding and
rotating device, means for actuating the car-
riage through a quarter rotation at a time,
means operative while the carriage is begin-
ning its first quarter rotation to cause the can
holding and rotating devices to engage the
cans and rotate them on their longitudinal
axes, and means for performing a series of
operations on the interior of the cans as the

o

-carriage pauses at the end of the quérfer TO-

tations.

7. A machine of the character described
comprising, an elongated carriage mounted
to turn on its longitudinal axis, a bar mount-
ed longitudinally on the carriage and ar-
ranged to move transversely thereof, a series
of rolls carried on the inner face of the bar,
an endless belt supported on the carriage with
its inner section arranged parallelly with the
bar, means for moving the inner section of
the helt laterally toward the bar, means for
deiving the belf, means for feeding a series

of cans in upright position between the inner.

face of the bar and the inner section of the
belt, means for moving the rolls and the inner
section of the belt into engagement with the
cans to rotate them upon their longitudinal
axes, means for cleaning the interior of the
cans, and means for actuating the carriage
to present the cans to the cleaning means.

8. A machine of the character described
comprising, an elongated carriage mounted
to turn on its longitudinal axis, a bar mount-
ed longitudinally on the carriage and ar-
ranged to be moved transversely thereof, a
series of can engaging rolls carried on one
edge of the bar, an endless belt mounted on
the carriage with its inner section arranged
parallelly with the bar, means for moving the
inner section of the belt laterally toward the
bar, a series of rolls for engaging the inner
section of the belt and moving it toward the
rolls on the bar, means for feeding a series of
cans in upright position between the bar and
the inner section of the belt, means for turn-
ing the carriage through a complete rotation,
means operative as the carriage begins its
rotation to actuate the bar and the belt rolls
to close the can engaging rolls and the inner
section of the belt upon the cans to cause the
cans to rotate on their longitudinal axes and
for moving the can engaging rolls and the
belt rolls laterally away from the cans as the
carriage is completing its rotation, and means
for cleaning the interior of the cans.

9. A machine of the character described
comprising, an elongated four-sided carriage
rotatable on its longitudinal axis, a can hold-
ing and rotating device mounted on each of

“the four sides of the carriage, each can hold-

ing and rotating device consisting of a can
run arranged longitudinally of the carriage,
a bar mounted longitudinally on the carriage
adjacent the can run and arranged to move
toward and from the can run, can engaging
rolls mounted on the inner face of the bar, an
endless belt having an inner section adjacent
with and parallel to the can run, belt engag-
ing rolls arranged on the outer side of the
inner section of the belt and mounted to move
toward and from the inner section of the
belt, a conveyor chain having can engaging
fingers travelling over the can run, means for
admitting cans in upright position within
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vange of the conveyor chain fingers to be
carried thereby onto the can run, means for
actuating the chain for a predetermined
Iength of time to move a predetermined num-
ber of cans onto the can run while the car-
riage is stationary, means for causing the
carriage to move through a complete rotation,
means operative as the carriage is beginning
its rotation to cause the bar for supporting

‘50-the can engaging rolls and the belt engag-

26

20

ing rolls to move toward the cans to cause
the cans to be supported and rotated by the
can engaging rolls and the inner section of
the belt, said means being effective as the
carriage is completing its rotation to cause
the can engaging rolls and the belt engaging
rolls to move away from the cans to permit
the cans to be discharged from the mdchine
by the conveyor chain when the carriage has
come %o a stop, and means for cleaning the
interior of the cans while the cans are on the
carriage.

10. A machine of the character described
gomprising, an elongated carriage mounted
to turn on its longitudinal axis, means for
turning the carriage through a complete ro-
tation & quarter rotation at a time, means
earried by the carriage for discharging
cleaned cans therefrom and for feeding a
series of uncleaned cans thereonto, means op-
erative as the carriage begins its rotation to
engage the cans on the carriage and rotate
them 1n sit: on their longitudinal axes, means
operative during the first pause of the car-
riage to remove particles of dirt from the
interior of the cans, means operative during
the second gause of the carriage to inject
washing fluid into the cans, and means opera-
tive during the third pause of the carriage
to remove the moisture from the interior of
the cans, the can rotating means being op-

- 2rative to release the cans as the carriage is
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completing its rotation.

11. A machine of the character described
comprising, a can supporting carriage, means
mounted on the carriage for feeding a plu-
rality of cans onto the carriage, a plurality

.of sets of devices for performing cleaning

operations upon the interiors of the cans, and
means for actuating the carriage to present
the cans as a whole to the sets of cleaning
devices successively, said first mentioned
means acting after: the cans have been pre-
sented to the last set of cleaning devices to
discharge the cans from the machine.

12. A machine of the character described
comprising, a can supporting carriage, means
mounted on the carriage for feeding a plu-
rality of cans onto the carriage, said feed-
ing means holding the cans so that they may
be rotated on their longitudinal axes, means

_for rotating the cans on their longitudinal

[ ]

axes, a plurality of sets of devices for per-
forming cleaning operations upon the inte-
riors of the cans, and means for actuating the
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carriage to present the cans as 2 whole to the
sets of cleaning devices successively, said first
mentioned means then acting to discharge the
cans from the machine.

13. A machine of the character described
comprising, a carriage, means carried by the
carriage for feeding a plurality of cylindrical
cans onto the carriage, a series of rolls mount-
ed on the carriage, an endless belt mounted
on the carriage, means for causing the roils
and belt to engage and hold the cans, means
for driving the belt to rotate the cans on their
longitudinal axes, a device for removing the
loose particles of dirt from the interior of the
cans, a device for injecting washing fluid into
the cans, a device for removing the moisture
from the interior of the cans, and means for
actuating the carriage to present the cans to
the dirt removing device, washing device and
moisture removing device successively.

14. A machine of the character described
comprising, a carriage, means mounted on
the carriage for feeding a plurality of cylin-
drical cans onto the carriage in upright posi-
tion, said cans having a central hole in their
top ends, means carried by the carriage for
holding and rotating the cans on their longi-
tudinal axes, means for actuating the car-
riage to move the cans to horizontal position,
means operative during this movement of
the carriage for actuating the can holding
means to close upon and rotate the cans, means
effective while the cans are rotating in hori-
zontal position to remove the loose particles
of dirt from the interior of the cans, said
carriage actuating means being operative
after the dirt removing operation to move the
cans to an upside down position, means effec-
tive while the cans are in this position to in-
ject washing fluid into the cans, said car-
riage actuating means being operative on the
completion of the washing operation to move
the cans into horizontal position again, and
means effective while the cans are in horizon-
tal position for removing the moisture from
the interior of the cans, said carriage actuat-
ing means being operative on the completion
of the moisture removing operation to re-
turn the cans to upright position, and said
means for actuating the can holding and rota-
tion means being operative as the cans return
to upright position to release the cans.

BURT E. TAYLOR.
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