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UNITED STATES

ELIHU THOMSON, -OF SWAMPSCOTT,

PaTENT OFFICE.

MASSACHUSETTS, ASSIGNOR TO THE

THOMSON ELECTRIC WELDING COMPANY, OF MAINE.

SHAPING AND SPINNING METALS BY ELECTRJCITY.

SPECIFICATION forming part of Letters Patent No. 501,54’7, dated July 18, 1893.
’ " Application filed January 8, 1891, Serial Fo. 377,168, (No model.)

To all whom it may concern: -

Be it known that I, ELIEU THOMSON, a ¢iti-
zen of the United States, and a resident of
Swampscott, in the county of Essex and State
of Massachusetts, have invented certain new
and useful Improvements in Shaping and
Spinning Metals by Electricity, of which the
following is a specification. .

My invention consists in a novel method of
and apparatus for shaping orspinning metals
by the aid of electricity, and consists in novel
processes and devices hereinafter deseribed
involving the useof an electric current passed
through the work for the purpose of soften-
ing the same. e :

My invention consists firstin anovel method
of forming metal articles of circular shape
consisting in including the material in a heat-
ing electric circuit to soften thesame and ap-
plying a suitable shaping foree'while the work
or tool or both are rotated to gradually force
or crowd the material into the desired shape.

In carrying out my invention the tool may

be moved around the work or given any de-

sired direction of motion with respect to the
work. Itispreferable,however,thatthe work
should be revolved. The work isheated elec-
trically by the passage throughitora portion
of it, of heating currents ‘of electricity ob-
taihed from any suitable source as from a low
resistance secondary of a transformer fed
properly by alternating or other currents cir-
culating in its primary.

. As my invention is analogous in'some re-

spects to previous inventions made by me in
electric welding, forging and similar work, in

8o far as it involves the use of a heatingelec-

tric eurrent and the application of a suitable
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- itself and_the manner an
- ing it. . o . .
~ In carrying out my invention the heating
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foree for shaping the metal, and inasmuch as

the various means for supplying electric cur--

rent of the desired character to theé work, are
now ¥vell amderstood, it will not be necessary
in the following description-to refer particu-
larly to the sources of current or the means

of regulating the same, and I shall, therefore,

confine my description principally to the work

electric current may be applied to soften the

material and then withdrawn, after which the

-

d means of perform-

shaping or forming force may be applied or,
if desired, the heating electric current may
be passed through the work to heat it orkeep
it heated while it is being formed.

My invention consists alsoin anovel method
or process of utilizing electricity in the spin-
ning of metals, consisting in passing an-elee-
tric eurrent through the material to soften
the same and then applying the pressure or
other force to the heated material to gradu-
ally form or shape the same as the material
or the tool rotates. - - ,

My invention consists further in novel pro-
cesses and devices more particularly herein-
after described and more particularly speci-
fied in the claims.

In the accompanying drawings:—Figure 1,
is a side elevation of an apparatus suitable
for practicing the process constituting my in-
vention. Fig. 2, is a plan of such apparatus.
Fig. 3, shows the manner of applying the form-
ing toels to a pipe. Figs.4,5and 6,illustrate

55

60

65

70

applications of my invention to the expand- .

ing of the end of a pipe. Fig. 7, shows the
application of my invention to.the contract-
ing of the end of a pipe. Figs. 8and 9, show
a process of forming the secrew thread upon
the end of an expanded pipe. Figs. 10, 11,
12, 13,14, 15, 16 and 17, illustrate variations

‘of my invention, and of the work to which it.
may be applied. Fig. 18, shows a hollow pro-

jectile made by the process constituting my
invention.

" Inthefollowing description I have deseribed
my invention as earried out by the agency of
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devices for rotating the work so.as to bring -

suceessive portions of the same circumferen-
tially under the action of the compressing or

shaping instrument. -

The means for passing a heating current
through the work to soften the same and for
rotating thé’work in the spinningor shaping
operation and illustrated in Figs. 1 .and 3,
comprise a lathe head 2, which is preferably
insulated from thelathe frameand upon which
is mounted a chuck 9,said chuck carrying the
usual means, such as chueck jaws, by which
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the mass or piece of metal, as 10, which ig'to

be worked electrically, may be grasped and

 rotated: The mass or piece of metal 10, may.

10¢

be a bar or rod or, as hereinafter -described, .-
- ; . o PR
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* which the head 3, rests.
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may be a metal tube which passes thropgh
the spindle of the lathe and is projected from
the chuck 9, a determinate distance as may
be required in the particular operation. A

“head 3, corresponding to the back head of the

lathe carries an electrode or contact piece 4,

which is designed to be brought into contact’

with the material tobe worked for the purpose
of passing a heating electric current through
said work tosoften it. This bloek orelectrode
of condueting metal, if liable to great heating,
may have a water circulation provided in its
body to keep it eool. - The electrode 4, ean

be pressed into contact with the work 10, by.

meaans of thescréw5. The heads 2,3, are con+
nected by heavyecables or otherwise with asuit-
able source of electricsupply. The tool post
or support of the-apparatus, indicated at 13,

~ may also'be connected with thesource:of elec-

triesupply. Inthepresentinstanceitisshown
as electrically connected to the table upon
The tool-8, resting
on the post 13, will, by this ‘means, be made
an-eléctrode of the heating circuit and when
the tool-is in contact with the work, the eir-
cuit will be completed through the work -and
current beintroduced into the work for heat-
ing the same over the surfaees which are be-
ing spun or shaped during rotation. - The tool
8, is-held ina propersupport or clamp 6. The
bhack post 3, may move to and fro in-the'slot-

. ted ways of the lathe, as may -also the tool
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post or pedestal 13. ;

" Pig. 2, shows a top view of the parts-which
‘correspond in number and  shows the tool 8,
consisting of a stout bar of conducting metal
applied to the work which has been heated by
contact of the piece 4,with theend projecting

" and the passage of thecurrent from the chuck
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Hho

* back through the cireuit.
any portion of the length of 10, may be heat-

throungh the ‘work 10, and the piece 4, and
By thése means

ed whieh is allowed to project from the chuck
to -make contaet with the piece 4.. When
the heating has proceedéd to the desited ex-
tent the contact piece 4, may be thrown back
and the tool 8, brought up to the work while
it is rotating for impressing or spinning the
hot metal into a grooved form orinto any
other shape desired. Thetool 8, may be used
to add to or maintain the heating by making

it a pole of the heating circuit so that cur--

rent will traverse it and pass into the-work.
It may, if desired, be also insulated from the
bed and kept out of cireuit. ’ ,

Fig. 3, shows how the tools may be shaped
orapplied to the work #sat 14,145 where they
may be brought up on opposite sides after
the heating of the work between them, which
is in this'case shown to be a pipe in which a
depression or groove is to be made, the oper-

" ation being in effect a spinning operation.
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If the end of a hollow piece of metal, as of
a pipe, is to be expanded, the heating is ac:
complished as indicated in Fig. 4, by bring-
ing the work 10, into contact with a piece of
metal 15, which is introduced firmly into the

or maintaining the heat.

501,547

end and which'may be revolved with the work

ornot as degired. The piecel5; might be used

simply .as a heating electrode or the work
might be heated by other means and .then
placed upon a piece 15, which should be dis-
connected from any circuit. By applying a

_pressure roll 16, to the work as it rotates and

at the same time forcing thé piece 15, having
a conical end into the intérior of the pipe as
it expands the desired result ecan be obtained.

Here the part 15, is in the nature of a mold

or form upon which the metal is spun down.

‘This again i a-case of hot spinning, the heat

being furnished by the eurrent which may be
kept on during the spinning operation or be
shut off before this operation is carried on,
and the part 15,'furnishing a ‘mold against

- which the'mretal -is ‘forcéd ‘or conformed by

the tool. " It is manifest that-while the work
rovolves-under thesecircumstances ‘the up-

“getting*aetions could beperformed by revoly-

ing the tool and keeping the workstaticnary

-and - it is also manifest that the roll itself

might be supplanted by other devicessuch as
hammers revolved about the'work or strik-

" ing the work,if the work revalves; atvarious
‘points around its-circumference, 50 as to -ap-
' ply the desireq force for spreading -and -ex-
panding the-end.

In Fig. 5, the spinning operation is accom-
plished by first heating the werk 10, project-

ing from the chuck by abutting it firmly
against the piece 17;and passing the current,
then removing the'piece 17; after the heating
‘has-proceeded so-as to-render the metal plas-

tic, and-applying an interior burnishing tool

18, through whieh -current -may or’ may not’

be passed,-as desired, for heating the work
By drawing the
tool away from the center with some force,

‘while the work ‘revolves, the expansion of the

hot metal is easily accomplished.
Fig. 6, shows a modification in the form of
the parts for belling out or making the inte-
rior trumpet shaped, the piece 19, being made
to fit the trumpet shape merely for assisting
the expanding action when it is applied for
the heating and conveyance-of surrent. - Fig.
7, shows similar modifications for producing
a contraction of the end of a pipe where the
tool 21, is-applied laterally while the back

head 22 completes the cireuit through the ex-.

posed portion of the pipe or hollow body
which may of course be replaced by solid
metal in some cases. ’

Fig. 8, shows how a screw. thread may be

rolled upon-the hot metal end after it has

been expanded or contracted. Here the roll
21, Fig. 7, i8 replaced by aroll having a thread
cut on it which revolves upon the pipe 10, or

.in contaect with the pipe 10, after heating and
impresses its thread upon the exterior with-

out removing any metal.

Ag shown in Fig. 9, an interior thread may
be made by an interior serew threading roll
23, drawn against the interior of the pipe
which has been expanded by the former pro-
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cesses, in connection with an outside roll 25,
carried in a frame 24, for supporting the ex-
terior during the pressmo' of the thread.

-In Fig,. 10 the work is shown as expanded
or bulged out after heating by the application
of an elliptical roll or tool 28, in its interior,
pressure being applied by a lever 26, pivoted
at 27, and by a screw 29, acting on the lever
and turned by a handle 30, whereby as the
work revolves the roll 28, bears upon the in-
terior and causes it to expand into the form
shown. '

Fig. 11, shows a form of tool which may be
applied to close the end of the pipe after heat-
ing to the welding heat as in Fig. 1, the tool
31, being forced against the end of the pipe

as it revolves causing the metal to turn in-

ward and weld into a joint. It may at the
same time be caused to carry a portion of the
current.

Fig. 12, shows how the tube after bemg
closed may be again contracted by the appli-
cation of another tool so as to practically pro-
duce a rounded end, as shown, and this, as
shown ‘in Fig. 13, may be cut off in the form
of a ball and in fact successive hollow balls
may be made by this operation of hot spin-
ning from a pipe after heating of the same in
a chuck the heating being accomplished eleec-
trieally by the closure of the cireuit between

‘the back head and the chuck.

Fig. 14,8hows a form of bottle or receptacle
which ean be consgtructed by following these
same prmc)ples as before, the groove or de-
pression which severs it from the tube 10,
being made after the metal has been loca]ly
heated, by a narrow tool rapidly forced in to-
ward the center. This tool may be a roll or
The process is shown partly ac-
complished in Fig. 15, where the tool is being
applied to the hot metal locally.

It may be remarked here that the amount
of the projection of the metal from the chuck

and existing between the chuck and the con- |

tact abutment as 33, Fig. 15, or Fig. 4, may

_ be varied in length so that in somie cases a
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very short lenoth may be subjected to the

heating process, and that in the figures here
shown the length has been exaggerated to

‘some extent many of the operations being

better performed with less:length projecting
than is shown in the figures.

Fig. 16, shows how the tnbe which is held

in two chucks facing and between which cur-
rent is passed may be brought down by a
properly shaped roller 34, one or more of
which may be apphed on opposlte sides So as

to close the tube in the center and if the ac- |

tion be carried further to sever one portion
from the other leaving a closed pointed struct-
ure thickened by the crowding of the metal
from the outside inward at the point of nar-
rowing by the action of the roll. If severed

the result will be like the point of a hollow:

shell for firing from a gun.
As a further illustration of my process I

-gshow in Fig. 17,-a further prqcess of narrow-

ing the back end of a shell and eclosing it so
as to leave only a small opening at 1ts back
extremity, and also the formation of a periph-

jo

eral groove for receiving the copper or lead

ring used in rifled projeectiles. A complete
shell constructed from pipe, would be asshown
in Fig. 18. It is manifest that the process
may. be applied to the construction of a va-
riety of articles whose form may be greatly
varied, the process consisting broadly in the
process of electric heating and spinning into
the desired form of metals in the manner
specified.

What I claim as my invention i§—

1. The method of forming metal articles
into eircular shapes, consisting in including
the material in a heating electric cireuit to
soften the same and applying the shaping
force while the work or the tool or both are

rotated to gradually force or crowd the ma-

terial into the desired shape.

2. The herein described method of forming
metal into the desired form consisting in in-
cluding the material in an electric cireuit to
heat the same, rotating the work, and apply-
ing lateral pressure, as and for the _purpose
described. h

3. The herein described improvement in
spinning metal consistingin passing a ecurrent

‘of electricity through the material to soften

the same, and applying pressure to spin the

-hegted material into the desired form.

4. The herein described improvement in
spinning metal consxstmg in rotating the ma-
terial while included in a heafing electrlc cir-
cuit, and applying a suitable. force to gradu-
ally shape the metal as desired.

5. The herein described method of shaping.

metal consisting in rotating the metal while
subjected to the pressure of a forming tool
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constitating a terminal or electrode of a heat- -

ing electrie circuit by which heating current-

is passed into the work.

6. Theherein described method of contract-
ing the ends.of hollow pieces of metal, con-
sisting in passing a current of electricity
through the metal to soften the same at its
end, and then gradually compressing the pipe
by pressure applied while the same is rotated.

. The herein deseribed method of contract-
ing or expanding the end of a hollow piece of
metal, consistingin bringing the end into con-
nection with an electrode forming a terminal
of the heating eircuit, passing current through
the tube or pipe to heat the same, and then
rotating the tube while applying the desired
force or contract the end of said tube.

8. The herein described metliod of closing
the end of a tube of metal, eonsisting in abut-
ting the open end of the tube against an elec-

ixo
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trode forming the terminal of a heating elec-- L

trie current, passing a heating current into
the tube so as to heat the open, end and then

spinning down or closing the end.

9. The herein descrlbed imprcvement in
forming hollow balls, consisting in including

-the end of a metal tube in an electric cireuit

130
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go as to heat or soften the same, and then

spinning down the tube into the shape re-
quired, as and for the purpose described.

10. The herein deseribed method of form-
1ng hollow metal objects by hot spinning them
in succession from a metal pipe.

11. The herein described method of form-
ing two hollow metal objects with closed ends,
consisting in including a section of pipe or
tube in a heating electric cireuit.and then
spinning down the heated portion of the tube,
as and for the purpose described.

12. The herein described method of form-
ing hollow metal articles from a section of
tube or piping, consisting in including the

‘tube in an electric circuit so as to heat the

same to plasticity, and then spinning down
an intermediate portion of the tube so as.to
form the closed ends or sides of two articles
simultaneously.

13. The herein described method of shap-

ing or forming a piece of metal, consisting in

including the same in an electrie eircuit, one
electrode of which is applied to the surface to
be formed or modified in shape, and apply-

_ ing the desired shapln‘r or compressing force
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while the metal or tool is rotated.

.14. The method of utilizing electricity in
the formation of metal artlcles, consisting in
electrically heating the metal, applying suit-
able force to form the metal as desired while
the metal 'is rotated, and maintaining the
metal in the heatmg electric circuit durmv
the operation.

15. The herein described method of utiliz-
ingelectricity in the formation of hollow metal
articles; consisting in passing a current of
electricity through the metal to soften the

same, and then gradually forming the metal

by pressure or other force over a die or mold.

16. The herein described method of utiliz-
ing electricity in the formation of hollow metal
articles, consisting in electrically heating the
metal while in pesition upon a die or mold,
and applying pressure to gradually form the
metal to the form of said die or mold.

17. The herein-described method of utiliz-
ing electricity in the formation of metal arti-
cles, consisting in passing a current of elec-
tricity through a piece of metal having sub-
stantially the thickness of the finished article
80 as to soften the same, and then gradually
applying pressure to form the metal into the
desired shape over a suitable die or mold.

18. The herein described method of utiliz-
ing eleetricity in the formation of hollow metal
articles, consisting in- passing a current of
electricity throuuh a metal blank between
two points, one upon the formed surface, and
applying pressure to the.blank to form the

. same over a suitable die or mold.

65

-19. The herein described method of utiliz-
mg electrlmty in the formation of metal, con-

sisting in-electrically heating the metal while |.

it is rotated and gradually formed or spun

‘over or.upon a suitable die or -mold.

20 The method of utilizing electrlclﬁy in

N

the formation of hollow metal articles, con-
sisting in electrically heablng a blank of the
deswed thickness while it is rotated and
formed upon a suitable die or mold.

21. The method of forming a hollow metal
object, consisting in electrically heating a
metal blank by passing a current of electricity
through the same while ‘it is rotated and
formed or spun upon a suitable die or mold
surface, and passing said current between two
points, one at or near the point where the
blank is-held by the rotating device, and'the
other where the tool is applled

22. The method of forming hollow metal
artieles, consisting in communicating a rapid

circular motion to a metal blank of the de-

sired thickness held against a mold, passing

-a heating current of electricity through the

metal to soften the same, and then, by means.
of a suitable instrument, applying pressure
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to successive point$ to form the blank to the ]

shape of the surface of the mold.

23, The herein described method of form-
ing or shaping metals, consisting in communi-
cating a-circular motion to the blank, pass-
ing a heatmo' current of electricity through
it to soften the ‘same, and applying pressure
to successive parts of the metal to form it.

24. The herein described method of form-
ing hollow metal articles, consisting in revoly-
inga metal blank of the desired thickness, ap-
plyinb pressure upon successive parts of the
blank to form or shape it, and at the same
time passing a heating electric current
through or into the blank at the pomts where
the pressure is applied. .

- 25, The methoed of utilizing electricity in
the formation of hollow metal artieles, con-

sisting in electrically heasing a metal blank"

to soften the same,and then gladually apply-
ing pressure to form the metal over a suitable
circular die or mold.

26. The herein described lmpmvement in
forming coniecal point projectiles, consisting
in mcludmfr a gection of a metal tube in a
heating electmc cireuit, and spinning down
the heated portion so as toclose the tube and
at the same time form the pomt with a thick-
ened wall.

27. The combination in an apparatus for
forming or shaping metals, of means for ro-
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tating the work, and a support or rest for the

shaping instrument forminga terminal of the
heating electrie cireuit.

28. In an electric apparatus for forming
hollow metal articles, the,combination with a

“die or mold, of means for holding and rotating

said die and mold with themetal tobe operated
upon, connections to pass an electriec current
through the metal while it is rotated, and

means for imparting pressure to the metal to’

conform the same to the surface of said die
or mold.-

29, In an apparatus for forming hollow
metal articles, the combination with a die or
mold, means for holding the metal against

-gaid dle or mold, a removable pressure in-
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stroment for forming the metal blank to the
shape of the nold, and electric terminals in
eontact with the metal.
- 80. The combination in an apparatus for
forming or shaping metal, of means for hold-
ing the metal and rotating-it, a removable
shaping or forming instrument, and electric
connections leading to the rotating holder and
the said shaping or forming instrument.

31. The combination in an electric metal
working apparatus, of a rotating chuck or

holder connected to one terminal of an elec--

trie eircuit, a removable contact mounted in

line with said chuck and connected to an-

other terminal of the eleetric circuit, and & 15

tool post or support connected to the same
terminal. )

Signed at Lynn, in the county of Essex and
State of Massachusetts, this 31st day of De-
eember, A. D. 1890.

ELIHU THOMSON.

Witnesses: )

JoBN W. GIBBONEY,
BENJAMIN B. HULL. .



