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" UNITED STATES PATENT OFFICE.

 JOHN ELDRIDGE, OF ASTORIA, OREGON.

CAN-BODY-FORMING MACHINE.

~ No. 828,024.

Specification of Letters Patent.

Patented Aug. 7, 19L6.

Application filed january 10, 1909, Serial No. 240,432, .

To all whom it may concerm:

Be it known that I, JoEN ELDRIDGE, a cit1-
zen of the United States, residing at Astoria,
in the county of Clatsop and State of Oregon,
have invented new and useful Improvements

in Can-Body-Forming Machines, of which

the following is a specification.
My invention relates to an apparatus es-
pecially designed for the manufacture of can-
bodies from sheet metal. |
My invention comprises
parts and mechanism whereby the

a combination of
sheets of

‘metal are successively delivered to the appa-

ratus, are formed into cylindrical bodies with
a longitudinal interlocking seam, and are
thence discharged from the end of -the man-

drel.
It also comprises details of construction

~ which will be more fully explained by refer-
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x x of Kig. 1.

ence to the accompanying drawings,

which— L
Figure 1 is a front elevation of the ma-
chine. Fig. 2 is a view taken from the right

end. TFig. 3 is a view of the left end of the |
a section taken through

machine. Fig. 4 1s
Fig. 5 is a view through y ¥ of
Fig. 1. Fig. 6 is an enlarged sectional view

of the rotatable mandrel or former. FKigs. 7

and 8 are respectively views of tha left and

right end. Figs.9,10,11, 12, 13, 14 are trans-
verse sections showing the successive steps 1n
the formation of the body. TFig. 15 1s a plan
view of the table. Fig. 16 is a sectional de-
tail of the mandrel and its associated parts.
As shown in the drawings, A is a frame
having a suitable bass by which it is SUPPOrt-

ed, this frame being so constructed as to
~ carry the mechanism to be hereinafter de-

40
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seribed. Journaled transversely of thisframe
s a shaft 2, to which power is applied through
the medium of a pulley 3 or an equivalent
transmitting device. Upon the opposite end
of this shaft is a beveled pinion 4, and this
pinion engages with & beveled gear-wheel 5,
mounted upon a shaft 6, which is journaled
longitudinally upon the upper part of the
trame and serves to give motion to certain

cams and mechanism by which the operation

of forming the can-body 1s completed.
7 is a spur-pinion mounted upon the shaft
This engagss with a spur-gear 8, mount-
ed upon a transverss shaft 9, journaled 1 a
teame below the shaft 2. In the face of this
spur-gear 8 is formed a cam-groove, (shown
‘n dotted lines at 10, Fig. 1,) and this cam-
oroove engages a pin 11,

2.

rmf

Which is fixed to a |

pitman 12.
so that it slides and 1s
9. The other end of the pitman connects
with a rocker-arm 13, mounted upon a shatt
14, journaled transversely of the lower part
of the frame, and upon the opposite end of
this shaft is a lever 15, having a forked up-
per end which is connected with & reciprocat-
ing carrier-bar 16 by a link, as at 17.

The sheets of metal from which the can-

body is to be formed are placed upon a table

18, and the bar 16 carries an upwardly-pro-

The end of the pitman is slotted,
guided upon the shatt

60

jecting arm or spur 19, which 1s adapted to -

engage the sheet of metal and advance it
along the table in the line of movement of the
bar 16. '_ '

The construction of the cam 10 and the
rocker-arms 13 and 15 is such that a com-
paratively short reciprocating movement of
the parts is produced. Thus the movement
of the spur 19 is sufficient to advance the

sheet of metal so far that when the carrier

is again returned the hinged spring-pressed
arm 20, which is movable beneath the sheet,
will be carried just behind the edge of the

75

30

sheet, and its spring will raise it so that the

next advance of the bar 16 will cause the
arm 20 to engage the sheet and again move
it forward, this arm 20 being connected with
and movable by the bar 16.  The next back-

ward movement in like manner causes the

spring-pressed arm 21 to be retracted just

behind the edge of the sheet, this in like _'

manner being moved by the bar 16, and the
sheet is finally advanced upon the table 22

90

beneath a weight 23, which prevents the

blank from being lifted or disarranged while
its leading edge is being presented to the
folding mechanism. This hinged block or

‘plate 1s shown in Fig. 4. The sheet is now
to be advanced transversely to

1n position
its former movement and so that its fromt
edge will be delivered to the folding mechan-
ism. . -

At the left-hand portion of the machine, as
shown in Figs. 1 and 3, is arranged a hinged
block or plate 23, provided with angle-irons
23> which are designed for the purpose of

resting upon the sheet of tin and holding 1t

down upon the table 18, while ths recipro-
cating lug 19 advances the sheet and carries
it beneath the plate or weight 23, which lat-
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ter continues to hsld the thret down while

it is being moved at right angles with 1ts

TIO

former movement and presented to the

mandrel and seam-forming devices. ! This =

I



IO

I &

20

23

30

35

40

45

55

60

03

2

‘the shaft 6, as shown

edge of the sheet advanced by

riphery to _
provides for the formation of an inturned

of such a character that the
hook-forming blade 35, will be reciprocated

ment of the blade 35 is such
sheet of metal has
rest upon the ledge of the gage 26, as shown

between the gage 32 and the
upon which the sheet of metal rests, and will
thus press the edge of the sheet downwardly

advance is effected by means of a pitman or !
| the gage 26 and will thus bend the sheet,
.[ forming a hook along

arm 24, which is supported by an arm 242
pivotally mounted on the shaft 28, and con-
nected with arm 24 by a pin 24°, traveling
in a groove 25 in the cam-disk 25’, ixed upon
in Fig. 4. As the sup-
porting-arm 24* can only oscillate upon the
shaft 28, it will be manifest that the cam 25,
acting upon the pin at the junction of the

arms 24 24* will cause a knee-lever move-
ment which will advance the metal sheet |

with its edge against the gage-plate 26 and
in readiness for the next step of the operation.
- 26 1s a gage against which the advance
edge of the sheet is caused to abut, and in
this position it is in readiness to receive a
sheet for the first folding operation. This
gage 1s carried upon the arm 27, projecting
from a sleeve upon the shaft or support 28
and from which sle
and has a roller or pin operating on a cam
50.  This cam is mounted upon the shaft 6
and revoluble therewith.

It will be seen that the revolutions
shaft will

of the
cause the various cams and cam-

grooves to be revolved, as is usual in such

structures, and these are so disposed that the
gage 26 will be depressed, so that the front

will contact with the gage at the proper time.

for the greater portion of its periphery; but

1t -has a portion formed on g curvature which

carries 1t inside of that portion of the pe-

which it is contiguous, and this

hook, as shown at 32, this hook being of a

length substantially equal to that of the
sheet from which “the

. can-body is to be
formed. Beneath this hook is a chamber
within which is a bar 33, which is normally
held up by a spring 34, so as to be flush with
the cut-away portion of the mandrel and-sub.-
stantially 1n contact with the hook 39 _

The hook-forming -device consists of s

‘blade 35, which is carried upon the end of a
lever-arm 36.
is another arm 37, forming a fork from the

In conjunction with this arm

first=named arm, and the junciion of the two

‘arms 1s pivoted or fulerumed upon-the shaf t,

as'at 38. The arm 37 carries at its outer-end
a pin or roller 39, and this pin or roller trav-

elsin-a cam-groove within a disk, which disk

1s:carried by the shafs 6. The cam-groove is

e arm 36, with the
torand from the former. The angle of move-
that when the

been advanced ‘so as to

in Kig. 9, this forming-blade will be advanced
support 40,

sleeve an arm 29 extends up ; |
. spur-wheel 41,
end of the mandrel or former and

i turnable channel

shownin Fig. 12.

fected by the
dinally-reciprocating devices, which act to
slide the sheet along the mandrel.

1s continued, but

828,024

beneath the correspondingly-inclined edge of

1ts edge corresponding
with the projecting lip of the gage 26. This
hook is pressed into the space beneath the
hook 32 and the horn or former, and while
being thus introduced the bar or plate 33 will
compress the spring 34, being itself depressed
into the channel, in which it lies so as to al-
low the edge of the sheet to pass beneath the
hook 32, as plainly shown in F 1g. 10. The
horn remains stationary during this portion
of the operation, and after the turned edge of
the sheet of metal has bees. engaged with the

hook 32 the spring 34, pressuy against the

bar or plate 33, mainiains the edve of the
sheet in engagement with the hook 32.

The mechanism by which the mandrel or
former is rotated, with the Intermittent
stops, 1s shown in Fig. 3. Tt consisis of s
engaging a pmion 42 upon the
having ra-

dially-disposed channels 43. An arm 44

carried by the main shaft 6, has a roller-stud
45 fixed to its outer end, and this stud coOP-

erates with the grooves 43 when by revolu-
tion it enters these grooves, so as to turn the
wheel one-quarter of a revolution at every
complete operation of the principal shaft. The
disk 46, also carried by the shaf 6, has its pe-
riphery curved to fit corresponding con-

caved curves in the arms, between which the

slibs 43 are made, so that these arms and con.
nected parts remain stationary during the
greater part of the revolution of the disk 46

~ When the pin or spur 45 enters g groove or
channel 43, the

_ cut-away portion 47 of the
disk 46 coincides with the periphery of the
_ poriton, and thus leaves
this part to be rotated by the action of the
pin 45, as before described.

When the first-folded edge of the metal
sheet has been engaged with the hoolk 32, as
shown in Fig. 10, the movement of the
revolving apparatus just previously de-
seribed will occur and a rotation of the

mandrel will take place, the proportion of the

75
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spur-wheel 41 and the pinion 49 being such

as to effect such rotation. This rotation

wraps the metal sheet around the mandrel,
and its
raised hook portion

free edge is just projected over the
52, as shown in Fig. 11.
The projecting edge is just sufficient to pro-
vide material for a second fold in the edge of
the sheet, and this is effected by the return
movement of the folding-blade 35, as plainly
The two edges of thesheet
of metal being thus reversely turned are in
condition to be mterlocked, and ‘this is ef-
next movement of the longitu-

The slot -or channel in the mandrel -con-

taining the bar or 1t[))Lff::dte 33 and the spring 34
ecomes more shallow, so 13>

115
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that this sliding movement of the partially- -

formed can-body carries it beyond these
parts and in line with a reciprocating plunger
48. This plunger is carried upon the end of
an oscillating arm 49, mounted upon the
shaft or support 28 and having a suitable
pressing-die in the lower end, as shown at 50.

The upper end of the arm 48 may carry an
antifrictional roller 51, and this i1s adapted
to be engaged by a cam 52, carried by the
main shaft 6 and revolved therewith, so that
at the proper interval the cam acts to force
the plunger down against the interlocked
edges of the can-body blank: The parts are
shown in Fig. 13 in position for this move-
ment. -

The shallow channel in the mandrel being
sufficient for the formation of the interlocked
seam, asis plainly shown in Fig. 14, in which
the plunger is represented as having been
depressed and the seam formed within the
channel. | |

In order to support the mandrel and form
a rigid bearing against the pressure of the
seam-closing plunger, I have shown a verti-
cally-movable slide 60, having a projection
61 so formed that the mandrel may rest upon
it when the slide 60 is raised. This slide has
a rod or pitman 62 connecting it with a cam
or eccentric 63, carried by the main shaft 6,
as shown at 63, and the eccentric is so fixed

“upon the shaft that just at the instant when

40

45

the cam 52 is acting to force the plunger 48
down upon the seam the slide 60 will be
raised and the support 61 brought mto con-
tact with the lower part of the mandrel, thus
forming a solid support for the seam-closing
operation. The next longitudinal recipro-
cating movement of the forked lever 15 with
its connecting-links 15* moves the ring 55
upon the mandrel. The bars 56 being slid-
able upon the mandrel and connected with
the ring 55 by the projection or studs ’, 1t
will be seen that when the bars move forward
the spring-fingers 58 will engage the cans
which are on the mandrel and advance them
step by step until they are pushed off the
mandrel. The plunger is raised after press-
ing the seam by the spring 53. Then the
finished can-body is pushed off the mandrel,
as previously described.

The tension of the spring may be regulated

by turning this sleeve upon the shaft and fix-

“ing 1t by a set-screw, as at 54. = -

55

H0

 55isa ring slidably mounted upon the man-

drel and movable thereon, the length of the !

stroke being sufficient to move the sheets
clear of the folding-blade to a position in ad-
vance of the intermediate spring-lingers 58.

The next forward movement of the ring and

bars will move the can-body under the com-

~pressor-tool and subsequently the spring-

05

ingers 58 at the end of the bars move the
finished can-body from the mandrel.

The mandrel 1s provided with narrow barsk

axB
%

56, slidable in grooves or channels, as at 57,
formed in the sides of the mandrel, as shown
in Figs. 7,9,10,11,12,13, and 14. The mid-
dle and ends of the bars have hinged spring-
pressed fingers 58, and the outer ends of these
fingers are pressed outwardly by the springs
sufficiently so that when they have been
drawn behind the edges of a completed body
they will rise sufficiently to engage with the
rear edge of this body, and the next forward
movement will cause them to impel 1t along
the mandrel. The springs are sufliciently

vielding,so that when again drawn back these

fingers will compress into the bar, and thus
be drawn back within the tubular can-body.

The forked lever 15, with its connections
for feeding the metal blanks forward and un-
der operation on the mandrel, has a short re-
ciprocating movement which prevents any

serious wear, and thereby protects the mech-

anism against lost motion which a long stroke
would be liable to develop.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 1Is— .
1. In a can-body-forming machine, an in-

70
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termittently-rotatable mandrel having a lon- -

oitudinal groove upon one side, and a hook
overhanging said channel, means for advanc-
ing metal sheets with the edge substantially
in line above the channel, an oscillating gage-
plate, means for depressing 1t to arrest the
edge of the sheet said means consisting of a
revoluble cam, a lever, upon the fulerumed

end of which the gage-plate i1s carried, and

the other end of which engages the cam, and
a reciprocating blade by which said edge 1s
folded and depressed into the channel.

2. In a can-body-forming machine, an in-
termittently-rotatable mandrel having a lon-

‘gitudinal channel upon one side and a hook-

shaped edge overhanging said channel, a gage-
plate having its forward edge substantially
in line with the edge of the hook, means for
advancing metal sheets to contact with the
cage-plate above its inclined edge, a recipro-
cating blade movable substantially in the
line of the incline and adapted to press the
sheet into the channel and simultaneously
turn its edge, and a spring-pressed bar or
plate located in the channel, said plate acting
to hold the turned edge of the sheet in engage-
ment with the mandrel-hook.

3. In a can-body-forming machine, an in-
termittently-rotatable mandrel having a lon-
oitudinal groove formed in one side and a

‘hook-shaped edge overhanging said channel,

a gage-plate having a shoulder at the front
and an 1neclined face below the shoulder cor-
responding with the incline of the front edge
of the mandrel-hook, a table- or support,
means for advancing metallic sheets over said
table with the front edges in contact with the
cage-plate above the shoulder, a folding-
blade, means by which it is reciprocated sub-
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stantially in line with the inclined edge of the
gage-plate and the mandrel-hook and be-
tween said plate and the table or support, a
bar or plate located in the channel of the
mandrel and a spring by which said plate is
forced outwardly to maintain the turned
edge of the sheet in engagement with the
mandrel-hook.

4. In a can-body-forming machine, an in-
termittently-rotatable mandrel having a lon-
gitudinal channel in one side and-a hook over-
hangmg said channel, a table upon which

sheets of metal are received, means for ad-

vancing sald sheets intermittently with the
Tront edges parallel with and above the chan-
nel of the mandrel, a gage-plate, a fulecrumed
arm by which said plate is carried and a cam
by which said gage-plate is alternately de-
pressed to arrest the -edge of the metal sheet
and raise 1t after said edge has been turned

or folded.

5. In a can-body-forming machine, an in-

termittentiy-rotating mandrel having a lon-
gitudinal channel formed in one side, and a
hook overhanging said channel, a table sub-
stantially tangent to the upper side of the
mandrel, a guided slidable carrier movable

~upon said table, a revoluble shaft, a cam caz-

ried by said shaft, connections between said
cam and the carrier, means for placing metal
sheets 1n Tront of the carrier, a gage-plate lo-
cated above the channel in the mandrel and
having a shoulder against which the front

edges of the plate are arrested and a blade
and means whereby said blade is recipro-

cated to turn the edge of the sheet and .en-
gage 1t with the mandrel-hook.

6. In a can-body-forming machine, an in-
termittently-rotatable mandrel having a lon-
aitudinal groove or channel, and a hook over-
hanging said channel, a-table, a carrier where-

by sheets of metal are advanced with rela-
tion to themandrel, a gage and folding mech-
anism by which the edges of the sheets are
turned and engaged with the mandrel-hook,
and means for suppliing metal sheets in

front of the reciprocating carrier.

7. In a can-body-forming machine, a revo-
luble body-forming mandrel, a table and a
carrier movable transversely to present edges
of the-sheets to the mandrel and hook-form-
g mechanism, a longitudinall;-slidable car-

rier, spring-pressed bars connected there-

with, a table upon which the metal sheets
are placed through which table the bars pro-

ject -so as to engage the rear edges of the

sheets and advance them by successive in-
termittent movements.
8. In a can-body-forming machine, an in-

termittently-rotatable mandrel having alon-
gitudinal channel and a hook ‘overhanging

said:channel, mechanism operatable in uni-

‘son with said mandrel to turn the edges of
metal sheets, a table upon which said sheets
65 are deposited, a carrier and mechanism by |

828,024

which the carrier is moved to advance the
sheets and present their edges to be folded
and engaged with the mandrel-hook and a
hinged weighted block connected with the
carrier and beneath which the sheet is main-
tamned with its edge parallel with the mandrel
and folding mechanism.

9. In a can-body-forming machine, an in-
termittently-revoluble mandrel having a lon-

gitudinal channel upon .one side, a table, a
carrier by which metal sheets are advanced
transversely above the mandrel, a movable

cage, mechanism by which it is presented to

arrest the forward movement of the sheets,

a- Tolding-blade, means by which it is moved
to turn the front edge of the metal sheet, a
second table in line with the first-named ta-
ble, said second table having dogs and a re-
ciprocating carrier by which the; are mov-
able at right angles with the carrier of the

first-named table, springs ‘yielding to allow

the dogs to be depressed below sheets of
metal, said springs raising the ends of the
dogs to engage the rear edges of the sheets
upon the return movement of the carrier,

and to deliver said sheets successively from

the longitudinal to the transverse table.

10. In a can-body-forming machine, an in-
termuttently-rotatable mandrel having a lon-
gitudinal channel upon one side and .a hook
overhanging sald channel, means for pre-

sentinig metal sheets with their edges above

sald channel, an arresting gage-plate and
mechanism by which the edge of the sheet is
turned -and caused to engage with -the man-

drel-hook, mechanism by which-the mandrel is

rotated and the metal sheet turned around the
mandrel with its remaining edge projecting
over the mandrel-hook, means by whichthe
gage-plate 1s depressed into contact with the
edge of the sheet so that a second reciproca-
tion of the hook-forming blade will fold the
projecting edge beneath the mandrel-hook,

| sald means consisting of a fulerumed, cam-ac-

tuated oscillating lever by which the gage-

plate is carried. ' | -
11. A can-body-forming machine having

m- combination, an intermittently-revoluble

channeled mandrel having a hook overhang-

ing the channel, mechanism by which sheets
of metal are presented to themandrel, and in-
terlocking hooks successively formed upon
the front and rear edges, with the sheet coiled
around the mandrel, means by which the can-
bodies thus formed are advanced longitudi-

nally upon the mandrel, an anvil having a
shallow channel in line with the hook-form-

g channel of the mandrel, an upwardly-mov-
able plunger-by which the interlocked edges

of the sheet are compressed and the seam:
~completed, a vertically-movable slide having
a projection which lies below the mandrel
substantially in line with the plunger and

forming a support for the mandrel and a rigid

bearimg against the pressure of the plunger,
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‘and a tod or pitman connecting With theslide,

and a main operating-shaft having an eccen-
tric to which the rod or pitman is connected.

12. A can-body-forming machine having
in combination, an intermittently-revoluble
mandrel having a longitudinal channel and a
hook overhanging said channel, a table,
meansfor presenting the edges of sheets above
said channel, a reciprocating blade by which
the front edge of the sheet is turned and
engaged with the mandrel - hook, mechan-

ism by which the mandrel is revolved and

30

the sheet wrapped around it and a second
hook formed upon the rear edge and engaged
with the mandrel-hook, mechanism by which
the body thus formed is advanced along the
mandrel, a channeled anvil in the mandrel n

line with the hook-forming channel, a plun-

oer above the mandrel adapted to compress
the interlocked seams against the anvil, a

main shaft having an eccentric or cam, a rod

or pitman suspended from the eccentric, a
slidable member below the mandrel substan-
tially in line with the plunger, said slide being
connected to the rod or pitman and having a
projection at"its upper end adapted to fit
against and support the mandrel agamst the
pressure of the plunger, said eccentric adapt-
ed to operate the rod or pitman to cause the
slide to move into contact with the bottom of
the mandrel simultaneously with the com-
pressing movement of the plunger. |
13. In a can-body-forming machine, a ro-

 tatable mandrel means for feeding sheets of

40
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metal tangentially to said mandrel, a folding
device codperating with the mandrel to bend
the edges of the sheet to interlock, and
spring-actuated means preventing the disen-
cagement of the interlocked edges.

14. In a can-body-forming machine a ro-
tatable mandrel, means for feeding sheets of
metal tangentially to said mandrel, a folding
device codperating with the mandrel to bend
the edges of the sheet to interlock, and &
spring-pressed bar acting to maintain the en-

gagement of said edges.

15. In a can-body-forming machine, a ro-
tatable mandrel, means for feeding sheets of
metal tangentially to said mandrel, a folding
device cooperating with said mandrel to bend
the front and rear edges of the sheet succes-

=5

| sively, means including a spring-pressed bar

by which the front edge is maintained 1n en-
gagement with the mandrel while the latter 1s
rotated to form the cylinder and bring the
rear edge into position for bending, said hold-
ing means also acting to maintain the inter-
locked edges of the sheet in engagement.

 16. In a can-body-forming machine, an in-
termittently-rotatable mandrel having a lon-
oitudinal channel and a hook overhanging

| said channel, means for feeding sheets of

metal to said mandrel, a folding device co-
operating with the mandrel to form hook
members successively upon the front and rear
edges of the sheet, a spring-pressed plate lo-
cated within the mandrel-channel, yielding
to allow each edge to be formed and acting to
automatically engage and interlock the com-
pleted folds. -

17. In a can-body-forming machine, a lon-
situdinally-channeled intermittently-rotata-
ble horn and a hook overhanging said chan-

‘nel, a spring-pressed plate located within the

channel and normally pressed outward to
substantially contact with the hook, a recip-
rocating blade coéperating with the hook to
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fold the edges of the sheet successively and to

retract the plate to allow the folds to engage
with the hook and with each other. ,
18. In a can-body-forming machine, an in-
termittently-rotatable mandrel having a lon-
oitudinal channel, a hook overhanging the
first portion of said channel, and a spring-

pressed plate located within the channel,
‘means for feeding sheet-metal plates tangen-

tially to the mandrel, means codperating with
the mandrel and plate tosuccessivelyfold and

interlock the front and rear edgesof the plate,

means by which the cylinder thus formed 1s
advanced along the mandrel, an anvil located
in a continuation of the channel beyond the
interlocking devices, and a plunger coperat-
ing with said anvil to close the seam.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses. o
JOHN ELDRIDGE.
Witnesses: '
G. C. Furron,
F. L. Bisrorp.
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