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To all whom it may conceri:

- Be it known that I, EDWARD SMALL, a citi-
zen of the United States, residing at Balti-
more city, in the State of Maryland, have in-

vented certain new and useful Improvements
in Machines for Forming Sheet-Metal Cylin-
ders, of whieh the following is a specification.

My invention relates to a mandrel and tool

for forming and seaming sheet-metal c¢ylin-
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a section of the guide therefor.

guide.

ders or bodies of other shapes, the object be-
ing to provide for taking a flat blank and

first forming it into a eylinder,and then while

the cylinder is still on the mandrel seaming

it longitudinally, all as hereinafter set forth.

The invention is illustrated in the accom-
panying drawings in which— _

Figure 1 is a side view of the mandreland
the mechanism immediately connected with
it. Fig. 2 is an end elevation of the same
parts. Fig. 3 is a view of the seam-stay and
Fig. 418 a
top view of the bracket which supports the
] Fig. 5 is a section view showing part
of the drive-wheels and intermittent gear.
Fig. 6 is a longitudinal section of the man-
drel. Fig. 7 is a side view of the mandrel
Figs. 8 and 9 are side and end views, respect-

~ively, of the tool-bar and push-springs. Fig.

e
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10 is a eross-section of the mandrel and the
rollers, and a side view of the seam-stay, all

- of these parts being in the position they oc-

cupy when the seaming tool is at work on the
sheet-metal eylinder. Fig: 11 is a cross-sec-
tion of the mandrel at line 11—11. '

"The letter, A, designates the mandrel which
is to be suitably mounted in ordinary bear-
ings (not shown here because well-known to
mechanics) which will support it and allow it

- to turn.
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The mandrel has a pinion, b, by which 1t is

turned and is provided with a longitudinal
“groove, ¢, which is occupied by the tool-bar,

(. This tool-bar carries the seaming-tool, d,
which is shown, described and claimed in Let-
ters-Patent of the United States No. 355,108,

tion here of the seaming-tool is therefore un-
necessary. As described in the patent re-

~ ferred to and as contemplated here, the lon-

gitudinal seam is formed on the inner side of
the sheet-metal eylinder. My present inven-

tion, however,is not limited to a mandrel and | has four flanges, 2, which form two vertical

| tool for forming an inner-side seam, as my
combination may form a seam outside. The

tool-bar, C, fits in the mandrel-groove, ¢, and 53

is movable back and forth endwise therein;
In order that this reciprocating movement
nmay be imparted to the tool-bar,itis provided

~on one side with two friction rollers, e, which

are separated from each other by a space, f,
to receive the flange, 7/, of a cam-wheel, F.

~While the mandrel, A, and tool-bar, C, have

an intermittent rotary movement, as herein-
after explained, the tool-bar, C, also has a re-
ciprocating movement. The sheet-metal cyl-
inder that is to be formed, will be wrapped
around the end, g,of the mandrel, seen at the
left-hand side in the drawings. The tool-bar,
C, has push-springs, ¢’, which may be attached
by oneendinanysuitable way: thesesprings,
in the present instance are straight-bars and
are attached first to a semi-circular collar, .,
large enough to fit half way about the man-

drel and which 18 made fast to the tool-bar by

a screw, I/, or any othersuitable means. In
the present instance two push-springs, ¢’, are
employed and are deemed sufficient though
more than two may be used; thesaid springs,
g’, extend parallel with the tool-bar and their
free-ends are yielding, and each spring occu-

pies a straight groove, g% formed in the side

of the mandrel, A, and is flush with the outer
surface thereof. When the tocl-bar, C, is re-

tracted or drawn back toward the right-hand,

from the position it occupiesin the drawing,

the free extremities, g% of the push-springs

will be released from the sheet-metal body

‘and will spring outward and then the catch

on each extremity will bear on theend of the
sheet-metal cylinder which may be about the

t forming-end, g, of the mandrel, and then when

the tool-bar, C, is moved forward toward the
left-hand, these spring-catches will push the
said cylinder endwise off the mandrel,
Two rollers, G, are employed in connection
with the mandrel-end, ¢, to form the flat
sheet-metal blanksintocylinders. These roll-

ers have their journaled endsresting in bear-

ings in a vertically-movable frame, I, and

‘have position below the mandrel-end, g, (the
‘roller-frame, H, is guided by a bracket, I,)

which is secured to a table or other suitable
stationary support, J. The said bracket, I,
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~T'he roller-frame, II has two legs, 7/, ‘which fit |
and work np-and- down in the vertical grooves,
1, of the bracket; eachleghasa friction-rolier, |
I, and twocams, !/, are mounted on a shaft, L,
and each cam bears against a different one of

IO
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- action of the reciprocating seaming-tool, d;
~the up-turned edges of the blank, therefore,
are formed 1nto the seam of the sheet-metal |
- The operation of theseaming-tool,

30 s follov
- m, are presented, with one of the upturned
edges foremost, to a position between the man- |
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parts during the seaming operation.
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grooves, 7, on opposite sides; italso has acen-
tral hole or bor e, It, between the two orooves.

the said frietion rollers; when the shaft re-

volves the cams, !/, have the effect to raise
and lower the roller-frame, H. When the two
rollers, Gz, are raised so as to be close toorin-
contact with the mandrel-end, ¢, as shownin

Kig. 10, a flat sheet-metal blank, m, may be

~ inserted befween thesaid rollers and mandrel
and therebyformed intoa cylinder which will:

wrap or ¢oil about the said mandrel. The
flat blank, m, has at each of two opposite

ends an upturned edge, m’, and when this

blank has been wrapped .about the mandrel
and thereby forms a cylinder, the said two

up-turned edges are curled or coiled together

on the inner side of the said cylinder, by the

cylinder.
d, in forming the seam, is fully described in

the Letters-Patent heretofore mentioned.
The sheet-metal blanks are fed to the ma-

chine and inserted, as follows: The flat blanks,

drel, A, and one of the rollers, G; if no.sheet-

o metal ecylinderison the mandrel; the said fore-:
most upturned edge may be gently pressed.
- against the revolving mandrel, and so held

until, by the revolution of the mandrel, the
longitudinal groove,c,takes the said upturned
edge in, whereupon the sheet-metal blank
will be drawn between the mandrel and roll-
ers and at once wrapped about the mandrel,
bringing the said upturned edges close to-

ﬂether emd pointing them mwa,rd 1'he tool,

d then reciprocates and coils the said two
edges of the sheet-metal into aseam. By low-
ering the two rollers, G, from the mandrel,
the sheet metal eylinder about the mandlel
may be pushed off. A seam-stay bar, N, is
employed to press longitudinally awa,lnst the
exterior of the sheet-metal cylinder, Whﬂe the
latter is on the mandrel-end, g, and by such
exterior pressure sustain the seam-parts of
the cylinder while the seaming-tool, d, is at
work on the inner side of the cylinder. It
will be observed that the pressing face.of the
seam-stay bar is wider than the longitudinal
eroove in the mandrel and presses the sheet-
metal cylinder on each side of the seam and

groove against the mandrel; and thereby pre- |

vents any slipping or yielding of the seam-
The
seam-stay, N, is mounted on the upper end of
a shank orrod, &', which passes freely through
the roller frame, II and also through the cen-
tral bore, k&, in the bracket, I, whlch latter

1

movable mdependent of the roller-frame, H.

‘The lower end of the seam-stay shank, &/, has
a frlctlon roller, n, against which bears a ca,m
n’, mounted on the shaft L, between the two
- The cam,n’, is so shaped and -
placed on the shaft, as to raise the seam-stay,
N, at a particular juneture, to wit; just after

rollel‘-eams, [,

2 sheet metal blank, m, has been wrapped

about the mandrel- end, ¢, and duaring one of-

the intermissions or pauses in the 1evolut10n

va
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of the mandrel, at which time, also, the tool-

bar, C, and tool, d, when arranged as shown
1n the drawings, moves from left toright. The
cam-wheel, F, 1s keyed fast to-the -shaft, L,
and, as already stated,imparts areciprocating

8o

movement to the tool-bar,C. The gear-wheel,

1O, is loose on the shaft, L, and gears with the

plmon b,on the mandrel aqecond gear-wheel,

P, is keyed fast tothe sha,ft L, along ogsideof the

;loose wheel, O, and eonstltutes the. d1 iver;itre-
ceives 1]101',1011 from another wheel not Shown |

Any suitable mechanism that is known to me-

chanies for produecing an intermittent rotary

movement of the mandrel may he employed.
Such mechanism connects the loose wheel, O,

ing in a statlonary standard, g, to which also
a cam-plate, 7, is secured.
carries a pawl S, on a rock-shaft, s’ S5 the pawl
1s at the side of the fast-wheel, P, which ad-
joins the loose-wheel, O, and its pOSItlon takes
close totherim of sald loose wheel.
t, is on the pawl-shaft, s

The f.:tst wheel, P,

‘An arm,
At theothersideof
_the fast-wheel this arm has a friction roller,

t’, and its position is such that its path of ro- -

90

and the fast wheel P. The shaft, L, has bed,r-'

I00O

tation brings it against the stationary cam-

plate, 7
ner side of its rim ad;]mmnﬂ* the fast wheel,
P, alag, V. A spiral spring, u, connects the

pawl -arm, ¢, with the rim of the fast- wheel, P,
| and nor ma,lly has the effect to turn the sald

arm to a radial position where the pawl, s,

would not engage with the lug, v, on the loose-

wheel; at such times the 1oose-wheel O, will
not 1evolve and the mandrel, A, wﬂl be at a
stand-still. But when by the 16'@0111131011 of
the fast-wheel, the pawl- -arm, ¢, comes in con-

The loose wheel, O, has on the in- '.

'[05'

IT0

ta,et w:ttn the cam-pla,te, r, as in Fiegs. 1 and

2, the effect of the said cam-plate is to turn
the pawl-arm and bring the pa.w] S, Where it
will engage with the lug, 2. When thus en-
gaged the loose-wheel, O wﬂl revolve and so
wﬂl the mandrel. In the present instance
the mandrel-end, g, has a beveled ring or an-
nular flange, w, and the rollers, G, have a
COI‘IGSpOIldll’lU‘ bevel on one end ThlS de-
vice is to form on the end of the sheet-metal
cylinder, a flare or outward flange to which a,
bottom may be readily attached for makmn'
cas.

It will be cbvious to a mechanic skilled in
this class of machines that the construction
of many of the parts here shown and de-
scribed may be modified and changed from
the way they are illustrated in the dmwmﬂ*s,

115

120

[25

130

serves as a guide; the seam-stay 1s vertically- } without departing from my mventlon. Ido
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structlon shown.
It will be obvious that the shape of the man-
drel is not limited to the cylindrical shape

‘shown, as sheet-metal bodies other than those
- which are “cylindric” may be made by this

" mechanism.

Io
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& lonwltudmal oroove; rollers to form the
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‘Having thus descrlbed my invention, what

1 clalm as new, and desire to secure by Let-
ters Patent, is—
1. The combma,tlon of a mandrel for form-
ing sheet-metal eylinders and provided with

a longitudinal oroove; a reciprocating seam-

ing-tool ocecupying the said mandrel-groove,
and a stay to sustain the seam-parts of the
eylinder while the seam is being made.

-2, The combination of arevoluble mandrel;

rollers operating in connection with the man-
- drel to form sheet-metal cylinders; and a

seaming-tool forinterlocking the longitudinal
edges Of the cylinderand recl procatmﬂ* Ien gth-

‘wise of the mandrel.

3. The combination of a mandrel for form--
ing sheet-metal cylinders and provided with
a lonmtudmal groove; a seam-stay bar hav-

ing a pressing fdce wider than the said longi-
tudinal groove to press the sheet-metal eylin-
der on each side of the groove; and a recip-
rocating seaming - tool OGGUple]“‘ the said
mandrel-groove

4. The combmahon of a III&IldI el for form-

ing sheet-metal cylinders and provided with

sheet-meta,l cylinders on the mandrel; a seam-
stay bar to press on the exteriorof the cylin-
der;

- pying the said mandrel-groove.

40

- 5. The combination of a mandrel for form-
- ing sheet-metal ¢ylinders and mounted to re-

volve, rollers mounted in a vertically-mov-

~ able frame; a seam-stay bar movable inde-
- pendent of the roller-frame; and a seaming-

| tool for interlocking the 1011@11:11(1111&1 edﬂ'es

:.'59

of the eylinder and PEClpI‘OC&tIDU‘ 1enﬂ*thw1ser-
of the mandrel.
| 6. The combination of a mandrel for form-
~ ing sheet-metal eylinders and mounted to re-
seaming -tool for interlocking the

Volve,
longltudmal edges of the cylinder and recip-
rocating lengthwise of the mandrel; and in-

termltteut gear for produeing an intermittent |

rotary_ movement of the mandrel.

7. The combination of a mandrel for form- |

- ing sheet-metal eylinders and mounted to re-

Volve a seaming-tool for interlocking the lon-
-gltudlnal edges “of the cylinder and recipro-

- cating lenﬂ*thmse of the mandrel; intermit-

tent gear. fox produecing an mtermlttent ro-

- tary movement of the mandrel; and a cam.

‘and a reciprocating seaming-tool occu-

the seaming-tool.

- 8. The eombmatxon of a mandrel for form-

ing sheet-metal cyhndels and mounted to re-
Volve a seaming-tool for interlocking the lon-
mtudmal edﬂes of the cylinder and recipro-
ca,tlnﬂ* lenﬂthmse of the mandrel; and a
pusher to remove the eylinder from the man-
drel. .

9. The combmatlon of a mandrel for form-

ing sheet-metal cylinders and provided with

longitudinal grooves; a reciprocating seam-
ing-tool occupying one of the said mandrel-
orooves; and a pusher attached to the seam-
ing-tool-barandoccupying oneof said grooves.

10. The combination of a mandrel for form-

ing sheet-metal cylinders and provided w 1th
a loncrltudmal groove, ¢, and side grooves, g~

a seamin cr-tool attached to the bar; and push-
springs, ¢’, attached to the said bar and oc-
cuapying the side grooves.

11. The combination of a Iongltudmally_—

grooved mandrel for receiving around it a
sheet-metal body and mounted to revolve; &

bar movable in said groove; and a catch or
pusher reciprccated longitudinally of the
mandrel to engage and advance the sheet-
metal body surrounding the mandrel.

12. The comblnatlon of a longitudinally-
grooved mandrel mounted to revolve; devices

co-operating with said mandrel to form a
sheet-metal body thereon; a bar movabie in

said groove and provided with pushers; and
devices for retracting said bar after the body
has been formed to permit the pushers to dis-

| eharge said body.

13. The ecombination of the lonﬂ'ltudmally-
grooved mandrel upon which sheet-metal
bodles are formed and mounted to revolve;
body-forming devices co-operating with the
mandrel; a bar occupying the groove in the

mandrel during the body-forming operation

and provided Wlth a retractible catch; and
devices for reciprocating said bar.

14. The combination of a revoluble man-
drel on which sheet-metal bodies are formed;
devices co-operating with said mandrel to
form a sheet-metal body thereon; and a catch
or pusher reciprocated longitudinally of said
mandrel to engage the formed body and re-

' move it lengthwise of the mandrel.

In testimony whereof I affix my signature in

the presence of two witnesses.

EDWARD SMALL

-~ Witnesses:
WM. L. DAVIDS,
W. VAN BENSCOTER.

1not, therefore, limit my cla,uns to the con- | for 1mpart1nﬂ a reciprocating movement to 6o
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a bar C, movable in the longitudinal groove;
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