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To all whom 6 miay concerrn: ing their upper ends connected by a top or
Beit known that EDWARD SMALL,deceased, | platform b, from which rise two side stand-
late a citizen of the United States, and a resi- | ards ¢, supporting a yoke or arch d, which
dent of Baltimore, in the State of Maryland, | spans the same and is bolted to the upper 5y
s did invent certain mew and usefnl Improve- | ends thereof. From the top & a cylindrical -
mentsin Can-Making Machines, of which the | mandrel or horn e is supported, about which
following is a full, clear, and exact deserip- | the can-blanks are bent to form the same
tion, reference being had to the accompany- | into c¢ylindrical bodies. The blanks f, which
ing drawings, forming a part of this specifica- | are perfectly flat, are fed successively to 6o
10 tion, and to the letters and numerals of ref- | and beneath the mandrel, from the rear
erence marked thereon. thereof,bya reciprocating carriage. (Particu-
The invention relates to can-making ma- | larly shown in Figs. 7and 3of the drawings.)
chines, particnlarly to that type of machines | This carriage includes a pair of reciprocat-
designed to form the complete body of a can | ing bars g, guided in channels or waysin the 65
t5 from a flat blank, in which means are pro- | top b, provided with flexible or resilient push-
vided for successively feeding flat can-blanks | ing-fingers 5, located in slots 1n said bars
to mechanism for breaking the edges thereof, | and extending through the ends thereof to
forming the blank about a mandrel or horn, | form projections above the faces of said bars.
interlocking the broken edges, crimping the | Each finger preferably comprises a spring- 7o
20 same to form a side seam, and finally dis- | blade secured at one end within the slot 1n
charging the completed body from the horn | the bar with which.it is associated, while its
or mandrel. ' - - | free end extends through said slot and issur-
The invention aims to improve the gen- | mounted with a head having an inclined or
eral construction of such machines to the end | beveled upper surface and a front face ar- 75
25 that their efficiency may be enhanced, to sim- | ranged substantially at right angles to the
plify and increasethe durability thereof, and | face of the bar. The fingers are arranged in
to improve the product of the same. pairs spaced a distance apartslightly greater
To this end the invention includes the com- | than the width of the body-blank. Associ-
bination of parts and details of construection, | ated with each pair of -fingers is a pair of 3o
30 which will be hereinafter deseribed, and par- fixed stops 7, having engaging ends and in-
ticularly pointed out in the claims. clined upper surfaces, the said ends being
In the accompanying drawings,whichillus- | arranged in alinement with or slightly to the
rrate one embodiment of the invention, Fig- | rear of the extreme forward position reached
~ure 1lis a front elevation of the improved | by the pair of fingers in the forward recipro- 35
35 machine. Fig. 2 is a cross-sectional view of cation of the carriage with which they are
the same, taken on the line 1 1. Fig. 3 is a | associated. One of said stops is located to
detail end view of the mandrel and formers | the outside ot each finger.
associated therewith, showing the upper| In operation the blanks are fed by hand or
 formers in raised position. Fig. 4 is a simil- | antomatically onto the carriagein advance of go
40 lar view showing one of the upper formers | the rear pair of fingers h when said carriage
lowered upon the blank. Fig. 5 is a view | is in retracted position or at the end of its
showing both of the upper formersin lowered | rear stroke. Upon the forward reciprocation
- positions. Fig. 6 is a view similar to Fig. 5, | of the carriage the fingers will push the blank .
showing the c¢rimping-bar in lowered posi- toward the mandrel, said -blank riding over 95
. 45 tion. Figs. 7 and 8 are detail- views of the | the pair of stops ¢ in its path, and '1ts rear
blank-feeding mechanism, and Figs. 9, 10, | edge willdrop in'advance of said stops as the
and 11 are detail views of the ejecting-fin- | earriage reaches the limit of - its-forward re-
cers and the carrier and operating mechan- | ciprocation. On the rear stroke or recipro-
ism for the same. - - cation of the carriage the blank will be held 1co

5o The main frame of the machine herein pre- | by said Stops 1 and prevented from moving
sented includes side standards orlegs a, hav- | rearwardly with the former, while the sue-
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ceeding pair of fingers h, or those in advance
of the pair which have just fed the blank,
will pass beneath said blank until near the
end of the rearward reciprocation of the car-
riage, when they will pass beyond the rear

edge of the blank and snap up to assume a

position behind and in the plane of said edges.
On the forward reciprocatvion of the carriage
the blank will be again advanced, and this
action 18 carrvied on continuously until the
blank reaches a position below the mandrel.
The carriage is reciprocated by a bell-crank
lever £, pivotally supported upon a shaft m,
having one member thereof provided with a
fmctwu roller working between studs n, de-
pending from an arm o, extending from the
carriage, and its other member prowded with
a friction-roller with which an operating-cam
P engages to rock the same against the ten-

20 sion of a spring 7, connected at one end to a
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tom sectional former

pin depending from the top b and at its other
end to the vertical member of said lever k.
The cam p is carried by a cam-shaft s, pro-
vided with a gear-wheel {,in mesh with a
gear-wheel u, fixed to a main cam-shaft v,
driven fromn the main drive-shaft w of the
machine by suitable interposed gearing.
When the flat blank reaches a position di-
rectly below the mandrel e, a cam 1 on the
shatt veoacts with afriction-roller in the end
of a sliding bar 2 and forces the latter up-
wardly to clamp the blank against the man-
drel, and thereby hold the same against
movement while the edges thereof are heing
broken by suitable dies. The dies disclosed
in the drawings comprise fixed female mem-
bers 3 and movable male members 4, carried
by rods or stems 5, guided in brackets 6,
which are depressed against the tension of

lifting-spring 7 by cams 8, secured toa coun-

ter-shafc 9, journaled in the standard ¢ and
driven from the shaft v bysuitable interposed
goaring 10. The cawms 8§ engage projections,
as rollers 8% ou the steims 5, once during each
rotation of the shaft. On the depression of

the die members 4 the edges of-the blank are

broken or bent to form oppositely -turned
hooks 11 12, as clearly shown in Fig: 3. As
soon as the dles 4 are retracted the blank is
partially bent about t,he mandrel e by a bot-

head portion 13’ of a lenwth substantially
equal to that of the blank, sa,ld head having
a, concave channel or seat BIIE&I eln eoncentric
with the periphery of the mandrel and of a

depth substantially equal to one-half the di-

ameterof the same. Toeachside of the head
13" a wing 14 is pivotally connected, provided
with an inner face conforming to the periph-

> ery of the mandrel and pmmdmﬂ* a contin-

uation of the forming-face of the head 13,

- The wings are ptmided with noses or round-

5 to press the wings inwardly.

ed free ends 15, and with each wing a suit-
able leaf- spunn‘ 16 IS associated, whleh tends

The head 13
is guided in suitable vertical ways below the

15, which comprises a

725,886

17, having forked ends engaging the shaft v,
which form a guide for the same, and later-
ally-extending rollers 18, with which cams
19, fixed to the shaft v, coact to lift said
bars, and therethrough the bottom former,
against the tension of springs 20. The lat-
ter find bearings between brackets 21, fixed

| to a stationary part of the top b and to the

bars 17, respectively, and they are guided

and maintained in position by stems depend-

ing from the upper brackets 21 and passing
thmuwh openings in the lower companion
brackets. 'Thelower former 13 is raised just
after the edges of the blank are broken,
and as the wings 15, carried thereby, strike
against the slightly convex surface of the
blank they are by reason of the rounded ends
or noses 15 deflected outwardly or spread
apart against the tension of the springs 16,
and thus pass around the mandrel without
checking the operation of the mnachine. Af-
ter the wings have passed above the center
of the mandrel or above a horizontal plane
extending through the axis thereof they are
forced in by the springs 16 and assistin press-
ing the blank against the periphery of said
mandrel. The edges of the blanks extend-
ing beyond the ends of the wings being free
extend off or project tangentially from the
mandrel, as shown 1n Fig. 3, and to press the

' same against the latter a sectional upper

former is provided consisting. of independ-
ently-operating members 23 24, movable in
suitable guides in a bracket 25. The mem-
bers 25 24 are depressed against the tension
of springs 26 by cams 27, Se_cmed to the shaft
9, and the operations of sald cams are so
timed that-one member will be depressed in
advance of the other. The periphery of the
mandrel e is provided with a groove ¢, ex-
tending longitudinally thereof, at a point di-
rectly above the axis of the same, and on the
depression of the member 24 the edge of the
blank having an upwardly-projecting hook
1s forced against the periphery of the horn,
and said hook 1s seated in said groove.
rectly thereafter the member 23 1s depressed
and the other edge of the blank foreced against
the mandrel and the dow nwardly-pr ogeetmw
hook 11 interlocked with the hook 12. To

| clamp or erimp the interlocked hooked edges,
| acrimping-bar 28 is provided, which is guided

between the members 25 24 and is operated
by a cam 29 on the shaft 9. The action of
the latter cam 1s so timed that 1t will depress
the bar 28 juast after the edges 11 12 are in-
terlocked, and thereby the latter are clamped
together or erimped, as shown in Fig. 6. The
bodyof the can being thuscompletely formed,
it is then desirable to antomatically ejeet or
remove the same from the mandrel in order
that another blank may be formed thereon
and the operation before deserlbed carried on
COHtlI]llOHbly

The ejecting mechanism herein disclosed
is best illustrated in Figs. 9, 10, and 11, and

anchel and is pmmded with depending bars | as therein shown it oomp1 ises a cmnaﬂe in-
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cluding a pair of reciprocating bars guided | faces, and thus no other holding means is

in channels 31, Figs. 3 to 6, extending longi-
tudinally in the mandrel e, each bar being
provided at the end thereof with a flexibly-
supported pushing-finger 30'. Hach finger
comprises a spring-blade secured in a slot in
the end of the bar with which it is assocliated,
provided with a head the end of which pro-
jects beyond the outer face of the bar and

presents a beveled or inclined side and a

shouldered end. The bars are connected at
their rear ends to the end of an arm 32, {ixed
to a rock-shaft 33, that is operated through
an arm 34, connected by an adjustable link-
coupling 35 to the end of one member of a
bell-ecrank lever 36, which is operated by a
cam 37 ou the shaft s. The adjastability of
the coupling 35 permits the throw imparted
to the arm 34 by the lever 36 to be regulated
and therethrough the paths of travel of the
fingers 30’ to be regulated or adjusted. The
particular construction of adjustable coup-
ling employed in the present embodiment of
the invention includes a pair of pivoted links
connected at one end to the arm 34 and at
their opposite ends to an arm 37, provided
with a longitudinal slot, through which bind-
ing-serews 38 pass for securing the same to a
head on the end of the arm 36. This head is
provided with a lateral extension 89, in which
an adjusting-screw 40 is threaded and which
finds a bearing on the end of arm .33, AS
the bars 30 are reciprocated rearwardly the

inclined faces of thehead 30', contacting with
the side of the blank bent about the man-

drel, force the fingers within the slots in the
end of said bars, and thus they offer no ob-
struction-to the free reciprocation of the car-
riage. At or near the end of the rearward

reciprocation of said carriage the heads pass

beyond the rear edges of the formed blank,
when, under the tension of the springs car-
rying the same, they snap up in position to
engage with said rear edge. On the forward
stroke of the bars the fingers then act as

pushers and eject the formed blank from the

mandrel. |
" To brace shaft 9 and prevent the central

portion thereof from buckling or bending un-
der the pressure of the cams mounted there-
on, & brace-bracket 41 1s
finds a bearing upon the under side of the
yoke d, upon which it is adjustably mounted.
This bracket is provided with depending fin-
gers 42, engaging said shaft 9 between the
cams mounted thereon. Toadjust the bracket
to take up wear, a wedge 43 is provided,
which is forced in between the same and the
voke by screws 45, Figs. 1 and 2, and acts to
hold the bracket against upward movement,
and thereby prevents any springing of the
shaft upwardly at the center. The bracket

and wedge, in effect, constitute a brace be-

tween the frame and the intermediate part of
the shaft to support the latter in proximity
to each of the arms. The top of the bracket

and wedge have extended flat contacting | edges and erimp the seam; cams for operat-

provided, which

e

necessary to retain the parts in position than

the serews 45 and the recesses in which the 7o

shaft takes its bearing.
What is claimed 18—

1. Inacan-body-forming ma,éhine, thecom-

bination with a mandrel, means for feeding &
flat blank thereto, and means for breaking the
edges thereof, of a bottom former comprising

75

vielding and rigid sections, a top former com-

prising successively-operating sections, and a
crimping-bar, substantially as described.

2. Inacan-body-forming machine, the com-
bination with a mandrel, means for feeding a

edges thereof, of an upper former comprising
successively-operating secfions, and a erimp-
ing-bar located between said successively-op-
erating sections, substantially as described.
3. Inacan-body-forming machine, the com-
bination with a mandrel, means for feeding &

flat blank thereto, and meansfor breaking the.

edges thereof, of a bottom former comprising

Q0

lat blank thereto, and means for breakingthe -

Qo

a rigid head and yielding sections associated
therewith, a top former comprising succes-

sively-operating sections,and a erimping-bar,
substantially as deseribed. S

4. In combination in a can-body-forming
machine, a mandrel, means for feeding a flat
blank thereto, a clamping-bar for clamping

the blank to the mandrel, dies operating upon

the opposite edges of the flat blank to break
the edges of the same, a bottom former for

bending said blank about the mandrel, said

mandrel having'a longitudinal groove there-

95

TC0O

in, sectional dies for forcing the broken edges '
of the blank into said groove in interlocking

positions,and acrimping-plate operating upon
said interlocked edges, substantially as de-
scribed. o | o |

5. In a machine for forming can - body
blanks, and in combination, a main frame; &
mandrel; a main cam-shaft; a supplemental
cam - shaft operated therefrom; means. for
feeding a flat blank beneath said mandrel;
edge dies for breaking the edges of the blank;
a bottom former operated from said main
cam-shaft; top formers, and a crimping-bar
codperating with the mandrel to interlock the

ing the dies, top formers and crimping-bar;
an upper cam-shaft earrying said cams,driven
from the main cam-shaft; and ejecting means
for the body, said feeding and ejecting means

for the completed body being operated-from

the supplemental cam-shaft, substantially as
described. - T -

6. In a machine for. forming ‘can - body
blanks, and in combination, a main frame; a
mandrel; a main cam-shaft; a supplemental

cam - shaft operated therefrom; means for
feeding a flat blank beneath said mandrel; a

bottom former operated from said main cam-
shaft; dies for breaking the edges of the

blank and top formers, and> a crimping-bar

cooperating with the mandrel to interlock the

105
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‘edges and crimp the seam; -cams for operat- .
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ing the dies, top formers and crimping-bar; | bination with a frame, a mandrel, and means

an upper cam-shaftcarrving said cams,driven
from the main cam-shaft; mea,ns for e;ectmﬂ'

the completed body, said feeding and eject- |

ing meanscomprisingr eelprocatm o carriages,
means for operating said earriages ineluding
bell-crank levers, and cams on said supple-
mental cam-shaft for actuating said levers,
substantially as described.

7. Inacan-body-forming machine,the com-
bination with a mandrel, means for feeding a
blank thereto,and meansforforming thesame
about the mandrel, of ejecting means for the
formed body, including a pair of reciprocat-
ing bars guided in said mandrel, a flexibly-
supported finger associated with the end of
each bar, a rock-shatt, an arm secured thereto
connected to said bars, a second arm depend-

ing from the said rock-shaft, a bell-crank le-

ver with means for rocking the same, and an
adjustable coupling between said bell-crank
lever and said second arm, including a link
and an arm carried thereby having a sliding
connection with the head of said bell-ecrank
lever, substantially as described.

8. Inacan-body-forming machine, thecom- |

bination with a mandrel, of a former, ineclud-
ingarigid head having a channel orseat there-
in concentri¢c with the periphery of the man-
drel, wings pivoted to opposite sides thereof
having inner faces concentric with said man-
drel, and rounded ends, and a spring associ-
ated with each wing for pressing the same in-
wardly, substantially as desecribed.

9. Inacan-body-forming machine, the com-

for feeding flat blanks successively thereto,
a main cam-shaft, a bottom former, bars de-
pending therefrom having forked ends strad-
dling said shaft, cams on said shaft, and co-
acting rollers on said bars, brackets carried
by sald bars and companion fixed brackets,
springsinterposed between thesame, aclamp-
ing-bar operated from said main cam-shaft,
movable dies operating upon the edges of said
blank, a second cam-shaft driven from the
main cam-shaft, means carried thereby for
operating sald dies, an upper former, means
operated from the upper cam-shaft for de-
pressing the same, a erimping-bar and means
operated by said second cam-shaft for depress-
ing the latter, substantially as deseribed.
10. In a can - body - forming machine, the
combination with a frame, comprising a bot-
tom portion, side standards.and a yoke con-
necting thesame, of a mandrel, blank-feeding
mechanism, means located above the blank
for operating upon the same, a cam-shaft

journaled in said standards, cams secured

thereto for actuating the latter means, and
a bracing device fm:' said shaft, including a
bracket adm&tably connected to said yoke,
and depending fingers engaging said shaft,
qubstantia,lly a3 described.
MARY SMALL,
Admanistratric ofthe e‘:state of Edward Smal [,
deceased.
‘Witnesses:
HORACE SLINGLUFF
CARROLL T. BOND.
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