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EDMUND JORDAN, OF BROOKLYN, NEW YORK, ASSIGNOR TO . W. BLISS,
o ~ OF SAME PLACE. .

MACHINE FOR FORMING AND SEAMING SHEET-METAL TUBES.

SPECIFICATION forming part of Lietters Patent is0. 310,895, dated January 20, 1885.
Application filed May 15, 1884, (No model.)

To all whom it may concern.:

Be it known that I, EDMUND JORDAN, of

Brooklyn, in the county of Kings and State of

New York, have invented a new and usefu]

Machine for Forming and Seaming Sheet-
Metal Tubes, of which the following is aspeci-
fication. o o |

My invention consists in a machine for form-
Ing and seaming sheet-metal tubes, and com-
prises the following: a graduated horn, a
sleeve or former revolving around the horn,
a carrylng device for moving the tubes from
where they are formed toward the discharge
end of the horn, a device for bringing the edges
of the seams evenly together, a device for put-
ting the tubesinto proper position on the horn
to have the seams closed, an adjustable jack
to support the horn, a pressing device or force
to close the seams, a device to strip the tubes
off the horn after being formed and seamed,

and a device to operate a feed-table, combined

with other mechanism, fully deseribed and
claimed. | |

In the accompanying drawings similar let-

ters of reference indicate corresponding parts
throughout. | S
kigure 1 isa frontelevation of myimproved
machine, showing its position after a tube has
been formed aroundthe horn. Fig. 2is a front
elevation of my improved machine after a tube

has been formed on the horn and then moved

under the force, showing the application of
the force to the seam of the tube. Fig.3isan
end elevation of Fig. 1, and Fig. 4 is an end
elevation of Fig. 2. Tig. 5 is an end eleva-
tion, the oppositeof Fig. 3. TFig. 6 represents
a side view of a lever and cams to operate the
gear-sector which rotatesthe sleeve and form-
er. Fig.7is a gide view of the cams and yoke
which operate the carrier or slide and strip-
ping-fingers, showing their form and relation

to each other on the shaft. TFig. 8 is a side

view of the cams and yoke to operate the
force, showing their form and relative posi-
tions on the shaft. Fig. 9 is a side view of 4
longitudinal section of thesleeve carrying the
former on a stud and the gear-wheel and
cluteh-pin which engage and rotate the sleeve,

showing their relative positions on the stud. .

Fig. 10 is a side view of the sleeve and gear-
wheel and their position onthestud, the broken

lines indicating a portion of the gear-wheel
removed, showing the clatch-pin, groove,stop,
and spring. Fig. 11 represents a side view of
the cam and lever which operate a mechanical 55

doctor tomove the seams of the tubes into

proper position on the horn to be closed by
the force. If also shows a cross-section of the
doctor, an end view of the force, and an end

i view of the seam or a section of the hornready 6o

U6 receive the force. Fig. 12 is a front view
of the cam, lever, and doctor, showing the gen-
eral features of the same and the manner of
adjusting the doctor to accommodate different;
sizes of tubes. Tig. 13 is an end view of the 63
seam after it is closed by the force. Tig.
14 18 a side view of the cams whiclr operate
the slide carrying the stripping - fingers.

~These are placed in the yoke shown in Fig. 7.

Fig. 15 is a side or top view of the ecams 7o
which operate the lever for actuating the
gear-sector, thereby rotating the sleeve and
former. Fig.16isanend view of Iig. 14. Fig.
17 1s a side view of Fig. 15, showing the forms

0of the cams and their relative positions on the 75

shaft. Fig. 18 represents a longitudinal see-
tion of the former, taken at line y y, Fig. 19,

and a longitudinal side view of the graduated

horn, in their relative positions. Fig. 19 isa
cross-section of the graduated hornand former, So
taken at line z 2z, Fig. 18. Tig. 20 is an end
view of the horn, showing the grooves in the
same. Kig. 21 is a front view of the adjust-
able supporting-jack which supports the end |
of the horn when the force is applied to the 85
seam. I'ig. 22 represents a vertical cross-sec-
tion of the jack, taken at line x #, Fig. 21, and
shows the crank and cam which give the jack

an 1ntermittent vertical motion. Fig. 23 rep-
resents a plan view of the slide carrying and qo
operating the stripping-fingers. Fig. 24 rep-

resents an end view of the slide-fingers, and
also of the sliding cam which operates them,
and which is shown by dotted lines. TFig. 25

1S a cross-section of the fingers, sliding cam g3
operating the fingers, and the cam-plates, ta-
ken at line w1, Fig. 23. Tig. 26 is a perspec-

tive view of thesliding cam. Tig. 27isa per-

spective view of the cap holding the sliding
cams 1n place. IKig. 28 isa side view of asec- 105
tion of the fingers, showing the spring-joint in

| the same. I'ig. 29 is a perspective view of a
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guide for keeping the seam locked after the | on the fmme which ho]ds it 1n proper posi-

tube is formed on the small portion of the horn

‘while 1t is being moved to the enlarged sur-

face of the same, where the seam 18 closed.
Fig. 30 represents the vertical bar or slide that
carries the adjustable forked stop against
which the tube strikes when moved on the
horn under the force to bring the edges evenly

- together before the seam is closed by the force.

10

S

20

18 an end view of the same.

Fig. 31.1s a side view of the same and of the |

adjustable forked stop. Ifig. 321s a top view
of the adjustable forked st0p Fig. 33 isalon-
gitudinal section ot the lever oper&tlxlw the

slide which carries the fingers, taken at line |
v v, Fig. 2, showing the slot for adjusting the

throw of the slide. Fig. 34 i3 a side view of
the cam on the end of the shaft which operates
the jack and the adjustable stop, and Fig. 35
Flg 36 1s an end
view.of a cam which actuates the levers and

- rock-shaft to operate the dividing feed-table.

.30

39

Fig. 37 represents a plan view of the machine
with the top removed, taken at a line jusy

above the main shaft.

F represents the frame, constructed of cast-
iron, of suitable dlmensmns set upon 1eﬂs L
or othel supports.

H is a horn with different diameters, w1th A
oraduated surface from the smaller to the
larger diameter. 'Thishorn isletinto the end
of a stud, IFFig. 9, set 1into a hub or socket, 2,
cast in the frame. 1In the drawings this horn
isshown cylindrical. It maybe madein other
shapes. The stud and horn are held in place
by bolt b, passing through the hub A and stud
w, and tapped into the end of the horn. 4’ i’
are longitudinal grooves in the horn, in which

- the ends of the stripping-fingers move.

40

45

50

h* B’ are longitudinal grooves in the upper
surface of the horn, in which are adjustable
stop-grooves.

- I 1s a horizontal groove 1n the upper sur-
face of the horntoreceivetheseam of thetube.
At the point on the horn opposite to the feed-
table one end of this groove &’ is slightly cub

away toaccommodate the width of the tube to

be formed. On the opposite shoulder of the
groove a hook, 2%, is rigidly attached to the
horn. The hooks on the edges of the metal
from which the tubes are formed are inserted
between the hook 2* and the surface of the

- horn, and thereby held while being formed.
- The part of the horn where the sheet metal 1s

formed is of such diameter as to allow the:

39

hooks on the opposite ends of the metal to lap

- each other when formed around the horn and

6)

make a locked seam; but toward the discharge
end the horn is graduated to the size of the

tube, which is gradually expanded by being

moved foward and over the graduated horn,

‘thus drawing the hooked seam together.

s represents a metallic sleeve ﬁtted overthe

stud w, and adapted to rotate the former, as

hereinafter described. This is clearly shown

65 in I‘1gs 9 and 10.

s is a groovein the sleeve, which fits a guide |

tion while bemﬂ' rotated, as the sleeve runs
loosely against the gear- wheel s’, which also
runs loosely on the stud w between the sleeve
s’ and a collar on the stud. |

s’ is a movable cluteh-pin sliding through
the gear-wheel §%, and engaging in a groovelin
the end of the sleeve s, thereby rotating the
same.

s 18 a Sprl_ng on the gear-wheel to keep the
clutech-pin against the surface of thesleeve,and
to force the cluteh-pin into the groove against
the stop.

s%is a former, (clearly shown in Fig. 19,) rig- 8o

idly attached to the sleeve s at §°, and fitted
over the horn in such manner as to allow the

metal to be formed %round the horninside the

former.
s represents a longitudinal slot in the
former, one edge cut away to allow the opera-

torto insert the sheet metal under the hook 4.

It is obvious that the construction of this
former may be changed toa pin held rigidly to
the sleeve &’ and 1 claim either or any equiv-
alent former; but if a sleeve-former is pre-
ferred, 1t should be provided with longifudi-
nal grooves §® &, similar to those in the horn,

to accommodate the stripping-fingers.

s* is a gear-sector pivoted in the frame at f,
and meshed with gear-wheel §°.

s’ 18 an adjustfmble connecting-rod, and s

a lever pwoted to the frame at f : and oper-

ated by cams s?and s¥, rigidly attached to the
main shaft s'*. The cams, lever, connecting-
rod, and gear - sector rotate the sleeve and
former.
complete revolution,and theformerthenstands
at rest, held by a stop-lever, /', operated by a
cant, a°, on the main shaft, and a spring held

in the frame while the revolutlon of the gear-

160

The sleeve and gear-wheel make a

wheel 1s reversed until the clutch-pin is et .

into the groove in the sleeve, when the former
is ready for a second operation.
a, Fig. 23, is a slide moving horizontally

I1O

in the frame, and receives motion by means

of connecting-rods, lever, and cams, as here-
It i1s depressed in the -

inafter mentioned.
longitudinal center, and carries the stripping-
fingers, which will be fully described at a later
pomt in this specification. |

a’ represents an adjustable COHHthlnﬂ rod,
attached to the lugs on the slide ¢ at one end
and at the other to a lever, a*, pivoted to an
arm of the frame at /.

a® is a longitudinal slot in the lever a?, by

115

12C

means of which the throw of the slide « is regu- -

lated.
a*is a rod connecbmg to lever a* and the

bell-crank «’, which is pivoted to the frame

at 1+
‘c{; is a rod connecting the bell-crank a® and
the vertically-moving cam-yoke «', S0 con-
structed as to move in the frame.

a® and ¢’ are cams ﬁxed r1g1dly on the main
shaft s“.

a" and a" are rolls fitted in the cam-yoke,
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which work on the face of the cams. These
several devices areprovided to Impart a hori-
zontal motion to the slide or earrier. On each
side of the carrier are projecting ears or lugs
provided with a cross-groove at right fuwles
to the slide, into whmh the pl"OJE‘(JLII]fT shanks
on the fingers are fitted to impart a horuomal
motion to the same.

¢ and ¢ represent the sbri 1pping- ﬁnoerS pro-
vided with prmeetmo ends, whlch move in
the grooves 2’ 1" in the horn. The cam-plate
¢, Fig. 26, is placed over the projections on
the ﬁnﬂ*ers and the surface of the lugs or ears
on the sllde and is fitted into a groove in 111{,
t0p plate.

-t represents a pin in the cam- plate.

¢’ 18 a slot in the cam-plate, and ¢ is a cam-
slot 1n the cam-plate. |

¢’ represents a cap covering the sliding
cam ¢, The fingers, 511dm0* cam, and cap are
all held in plfw(, by bolt ¢

¢ ¢ -are cross-slots provided in the pro-

jecting ends of the fingers to accommodate a

horizontal motion of the fingers when in use.
The angles of the cam-cap are provided with
bolt- holes and are rigidly bolted to an ad-
justable block sliding 1n the projecting ears
of the 511{:1(-3. o

¢" ¢ are spring-joints in the {m"ffels to im-

30 part elasticity to the same, thus preventing

35

40

55

60

moved on the horn.
“without interfering wwh the usefl ulness of my

injury to the edges of the tubes while bemﬂ
These may be omitted

invention. The 511de fingers and cams move
horizontally with the slide, and the fingers
work in and out of the grooves in the horn by
the sliding cam devlm already - described.
When a sheet of metal is formed on the horn,
the slide carrying the fingers expanded moves
forward at the time the gear-sector is travel-
1ing backward, whlle the former stands at rest
until the pm ¢' strikes a stationary stop on
the frame. The slide continues its tr avel,
theleby crowding the fingers into the U‘I‘ODVeb
' I in the horn by the motion of the caurs
plate. 'When the travel of the slide is re-

versed, the pmjeetmo ends of the fingers ¢ ¢

embraee the end of the tube on the horn and
carry 1t on to the enlarged surface of the horn
under the force. Apf thc extreme end of the
throw pinsz » in the levers #' ' move forward
and strike the sliding cam-plate, reversing its
position, and thereby expandmn the stripping-
fingers.

d represents a st tationary adjustable guide
fastened to the frame by a bolt. The ﬂ.;,mﬂed

end is placed in close pmumlty to the ]101*11_
over the locked seam, and the pr ojecting end |

1S located near the end of the former to kkeep
the seam of the tube loched until the tube 18
carried on to the enlarged sur face of the horn.

" The circular depreqsmn d'is provided to guide

the seam into its proper place to be brounht
under the force. Any equivalent may be used

“without 111terfermfr* with the usefulness of my

111V61’11310D

{ celve the forcee 1o c¢lose the seam.

| bearings ¢* and g*.

on the main shaft s

d repr esentq the doctor, consisting of a plain

i sheet of metal with a 1)103eet11w llp, as indi-

cated in Fig. 12, the ends being attached to

adjustable bars d“ and d*, promded with a slot
to adjust the same. The slotted ends of the
bars are attached to a cross-bar, @, which 13
rigidly attached to a circular lex er d’, and
pwul,ed to the frame at 7.

The mechanism herein described is actuated
by a cam, d'y, on the main shaft s, working
against the circular end of the level, as 111(11-
cdted in Fig. 11. The doctor is so adjusted
that the pr Q]ectmg l1p strikes the locked seam
of the tube and moves it into position to re-
'T'his is so
timed as to operate 11‘11111edlf,1te]3 aftér the tube
comes to a rest, as indicated in d’, Fig. 11.

g represents an automatic ad311smble forked
Stop with projecting ends, as 111dlcateﬂ 1n Fig.
32. The stewm is fitted into rod ¢ g, provided
with a colhl g°, and ’Ltt‘lﬂh&d to the fr ame by
g"is a vertical slide work-
ng in its bearings. Around the siem of the
iolked stop 1s a coiled spring to form an elas-
tic stop. Thepr ojecting ends of the fork work

in grooves #* ' in the horn, as illustrated in
'141'“ 20. The stop is 1:)1"0\?*1(16(1 to bring the

(*dﬂes of the tubes ev enly together befme the
fmce 1s applied, and is moved vertically to

allow the tubes to be stripped from the horn

after the seam is closed by level 9°, one end
of which is attached to collar ¢ and the other

‘slotted end to connecting-rod ¢° which con-

nects with levers g, pivoted at f°. The pro-
jection on the end of the IeverJ worls in the
cam-groove in the side of eam gf, rigidly fixed
When the force is ap-
plied, this forked stop is raised by the mech-
anism just deseribed, in order that the ends
of the stri Ipping- ﬁn”e}b ¢” ¢, which work in
the grooves in the hom may strip the tube
from the horn at the Samc time that another
tube-is being carried by hooks ¢* ¢? from
where 16 is formed to where it receives the
force, and this same mechanism operates the
supporting-jack ¢’, which consists of a serew
let Into a movable slide, ¢", operated by a
cam, ¢, which is 1101dly fixed on shaft ¢%.
On the opposite end of this shaft is a cr ank
g, whlch 1s connected with a connecting- rod
9. ¢ isa slide working in a sleeve. The
jack is raised to suppmb the horn immedi-
ately before the application of the force to
the seam, and recedes immediately after to
allow the tube to be stripped from the horn,
as belore mentioned. The jack and the mech
anism immediately connected ‘rheww‘]th are
11ﬂ1dly attached to the frame.

g is a tongue to fit a groove in the frame.
n N aAre two .:LdJ ustable pins in the ends of le-

vers ' #, attached nnldlv to rock-shaft »°

in the frame.  To thls
, 18 rigidly attached. The

which has bear mn
roclk-shaftalever.

opposite end of Lhe 1-31.?(31' works on the face of
a cam-wheel, and is actuated by a side cam,
I which actuates the pins » n, and causes them

30
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105
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125

I30
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to strike against the end of sliding cam-plate | sleeve, when the former is ready to form

¢, driving the same forward, and thereby ex-
panding the stripping-fingers, so that they
‘move forward to grasp a tube on the horn.
This motion is 80 timed as to strike the slid-
Ing cam-plate immediately preceding the time
when the siide reverses its travel to return
for a tube formed over the horn, as before de-
scribed. -

m, Fig. 11, represents a Vertlcallv -moving

10

force to close the locked seam:; and it consists

of a metallic force or die workmg 1n guides.
m’ represents the adjusting - screw connect-
1ng the force with the cam-yoke m’, Fig. 8§,
15 which is operated vertically by cams m® and
m*, rigidly fixed on the main shaft s"*, work-
ing on rollers m® and m’ in the cam-yoke, and
imparting a vertical intermittent motion to
the forcem, sotimed as toapply to aseam when
the fingers are returning for a tube.

p p, Iig. 2, represent a dividing feed-table,
which (,lozges to receive a sheet from the oper-
ator, to be conducted under the hook on the
hom immediately preceding the rotation of
the former.

p" p" represent two connecting rods, one end
of each connected by a bell-crank, p°, to each
side of the dividing-table, and the upperends
_ rigidly fixed on a rock-shaft, f° on which

30 one end of a lever, p° Figs. 3 and 36, 1S rig-
face of cam p°, rigidly attached to the main
 shaft s*. The mechanism described opens the

dividing-table immediately after the sheet is

pushed “ander the hook on ‘the horn, allowing
the former to form the sheet metal around the
horn, and then closes to securea second sheet.

39

| These several mechanical movements are so

timed and arranged as to work in unison.
R represents a Shmb shaft havmw 1ts bear-
ings in the frame.
- 8" represents a roller pivoted to arm st
Wthh works as the face of an actuating-cam.
R’ represents a fast and a loose pulley on
the shaft R. On the opposite end of thisshaft
is a small gear-wheel meshed with a larger
gear -wheel, R"*’ on the main shaft, which has
its bearmﬂ‘s in the frame.
The horn may be other than a true cylin-
der.
Operation: The sheets of metal, cut to the
‘required size and having hooks ‘turned on
the ends to form a locked seam, are placed on
. the dividing feed-table with ‘the upturned
55 hook on the sheet in advance. The sheet is
then conducted forward with the edge under

10
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~ the hook on the horn. At the time the former

commences 1ts rotation the feed-table opens,
allowing the sheet to drop,when it is formed
6o around the horn by the rotationof the former,
bringing the hooked edges of the metal past
each other and holding them stationary,when
the former comes to a rest., The gear-sector
reverses 1ts travel, carrying the gear-wheel

65 containing the cluteh-pin backward until the-

clutch-pin slides into the inclined slot in the

idly fixed, the OlJpOSIt;e ehd working on the

[

another sheet around the horn. While the
cear-sector is traveling backward the slide
carrying thestripping-fingers extended moves
forward, the projecting pin in the sliding
cam strlkmn' the stationary stop and closing
the fingers, “which move into the grooves In
the horn. When the travel of the slide and
fingers is reversed, the projecting ends of the 73
fingers are brought in contact with the edge of
the tube, moviug if to the graduated portion
of thehorn,thelocked seam being kept in place
by the stationary guide in the frame, and the
elastic stop brings the edges evenly together,
when the tube remains at rest under the force

70

30

through the action of the pins » n against the

sliding cams, thereby extending the fingers -
outward from the horn, when the tube is in
readiness to receive the force to close the 8s
locked seam. Preceding the application of
the force the jack is brought under the horn

to support it when the forceis applied. After

the application of the force the jack and the

adjustable forked stop recede from the horn,
allowing the tube to be stripped from 1it.

I claim all equivalents to accomplish the
same ends, whether used horizontally, verti-

QC

cally, or otherwise.

I claim and desire to secure by Letters Pat-
ent of the United States—

1. In a machine for forming tubes fir om
sheet metal, a grooved horn hawnu different
diameters,with a gradunated surface from the
larger fo the smaller diameter, in combination
with suitable means for forming sheet metal
round the smaller diameter, and means for
moving it on to the larger diameter of the horn.

2. In a machine for forming  sheet-metal
tubes, a horn having different dmmeters with
a gladuated surface from the smaller to the
larger diameter,with longitudinal grooves in
the same, provided with suitable means for
forming the sheet metal round the smaller di-
ameter of the horn, in combinafion with a
moving slide carrying a stripping device con-
structed to engage with the longitudinal
orooves of the horn, for moving the tubes from
the smaller to the larger diameter of the horn
to expand the tubes. .

3. In a machine for forming and seaming
sheet-metal tubes, a horn having different di-
ameters, with a graduated surface from the
smaller to the larger diameter, provided with
suitable means for wrapping the sheet metal
round the smaller diameter of the horn, in
combination with a moving slide earrying a
stripping device for moving the tubes from
the smaller to the larger diameter of the horn,
for expanding the tubes, and moving force to
close the seam when the tube 1S eapanded on
the horn.

4. In a machine for forming and seaming
sheet-metal tubes, the following mechanical
combinations: a hornhaving different diame-
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‘ters,with a graduated surface between the dif-

ferent diameters, to allow the sheet metal to be
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W lpped on the smaller diameter of the horn,
s0 as to permit the hooks on the seam to lap
and hook;adevice operating tomove the tubes
on the ]0110*11311(:11113,1 diameter of the horn and
expand the same, fock the hooks, and strip
the tubes from the horn; a device to keep the
hooks locked when the tnbe 1S being moved
and expanded on the horn; 2 “device to even
the edges of the tube; a for ce to close the seam
when the tube 1s G"ip‘ﬂ]d&d and the edges
evened, and a device for stripping the tubes

~drom the horn after the seam is closed.

I5

H. In a machine for forming sheef - metal
tubes, a horn having different dnmeters the
horn hwvmg also a or 'Lduated surface from the

- smaller to the hrger diameter, to allow the

hooks on the sheet metal to loch daring wrap-

ping, with a graduated surface from the small-

- oer to the larger diameter for expanding the

20
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tube to the required s1ze, a former construct-
ed and arranged to bend the sheets around the
smaller portion of the horn,with itshooksover-
lapped, 1n combination with a force to close
the seam on the horn. -

6. In a machine for forming and g0 aming
sheet-metal tubes, & horn 11‘1V11]U two diame-
ters,with a graduated surface from the small-

er to the 1‘1,1“'*3 er diameter, the smaller diameter

of the horn bemn* of sufficient size to allow the
sheet metal prowded with hooksto be wrapped
on the horn and to allow the hooks to over-
lap, a former to wrap the sheet metal on the

“horn, a carrier to movethe tubes on the horn

33

irom the smallerto the larger diameter to ex-
pand the same, a force to close the seam of
the tube while on the horn after the tube is
expanded, combined and arranged substan-
tially as stated.

7. A machineforforming and seamingsheet- |

metal tubes having a horn of different diame-
ters,with a graduated surface from the smaller
to tne 1&1"0 er diameter, to expand the same
and Tock the seam, a former 0 Wt ap the sheet
around the smaller diameter of the horn,with
its hooks overlapped, a device to even the

edge of the tube when moved on to the larger
diameter of the horn, a device 10 inove the
tube on to the larger diameter of the horn un-
der the force, a guide to hold the lock-seam
when the tube is being moved under the force,
a force to close the seam when the tube is ex-
panded on the horn, a deviece to strip the tube
from the horn, and an. automatically-divided
feed-table, to a,llow the sheet metal to drop in
position to be wrapped on the horn and to
close after the former commences its work,
combined and arranged substantially as de-
seribed, for the purposes stated.

8. A machine for forming sheet-metal tubes
having a horn of dif erent diameters,with a
eraduated surface from the larger to the small-
or diameter, the larger: dl_fl,meter being pro-
vided to e:ipand the tube and lock the seam,

. a formerto wrap the sheet around the smaller
diameter of the horn,where its hooks overlap,

a deviee 1o even the edges of the tube when

moved on to the larger dlameter of the horn, a

device to move the tubes on to the larger di-
ameter of the horn under the force, a gulde to
hold the lock-seam when the tube 18 being
moved, a force to close theseam when the tube
1s expanded, a device to strip the tube from
the horn, combined and arranged substan-
tially as described, for the purposes stated.
EDMUND JORDAN.
Witnesses:
FRANK M. LEAVITT,
C. WILLIAMS,
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