(No Model.) ‘2 Sheets—Sheet 1.

H. LEMP & W. S. MOODY.
- PROCESS OF ELECTRIC METAL WORKING.

No. 516,312. Patented Mar. 13, 1894.

A _ A
@ == 27 IE=F =

———l
ey | —————

tl i)

|
Jil
|
=
»
3

f—ﬂ — -*1‘_:_______:— i | : ;Ii = _H_ —;*;E J’
= , | ‘“ 1= =
s ;_‘| | il |'||i = | - IR
= il )
= "ﬁ:.:h_t; ||| |[ = = 5 j

— — —
N —
e —Ei
———ra
e —
s e __ 7 e ——— el T —
——
T T I ——
‘ ——— —
—— — l Ay m———
e w—r—
" —
—
¥ r Sr—i—t
e — —al—r
At L — ——
[ ———
— ———ap A e e—
——rr—r
—— . B e ] L s . . —
—r—lar—rr " —
e f
i —
i ! —r——
e ——
—
e p——
el
'
P e——
——
—— L —_——_——L——
—— 1 e
——— A rre— ——
- =t
—— —
e —— . ———
—rr—r——er——
N - — Wy
g —
—
—
——
e e—
e A ——— e —
e —
e el — —— et el —
——— ——— P el— —— -
——— e e — . — i e r——t—
r—— Pt e— o —
[ T —. —-————r —r i
— e —— —
P — —
— [—
—
—
——
— "
—rh !
o L
— r—— — e — P —— P — —
—-— L "E— — e — - e N — —
— ——
et Al rm——
SE—T—— —— _|
—
———— R y ——
-
dra— i //
——l T—
- — —
— ——
— - —— — —
— e H —
— — i — JE—
-——
[ — — —
—
e —
—
— —
— ——
— e
— raler —
e — ——
— - el — . —
— _r
————— p—_—
- .
—_—t ———
— i Ay
- -
- —
el
—
S ——aar
se— Frmrr
—
———— -
el —
T —
— —
p—
- —
[ p— S —— -
—— ) T e e— ——
—— e bl sl
—
——

THE BATIONAL LITHOGRAPHING COMPANY,
WABMMETON, D. C.




(No Model-.) | 2 Sheets—Sheet 2.

H. LEMP & W. S. MOODY.
PROCESS OF ELECTRIC METAL WOREKING.

No. 516,312, - Patented Mar. 13, 1894.

%F

II ﬂl"

|
|

]

4

,

1

H

'_|
.I
i
:

um”

i

it

(e

T

(MR

|

,;»;,.JE <
%&\\ A A

v

- - - a -

N \

Fj—_‘ﬂ:_

INVENT ORS!

Eérmann.z;ewp
74’&_1126}' 3. Maody

B
C%W

_J?t' bar.,ney

WASHINGTON, D. ¢,




10

£5

20

UNITED STATES

PATENT OFFICE.

HERMANN LEMP, OF LYNN, AND WALTER S. MOODY, OF CHELSEA, MASSA-
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T0 all whom it inay concern:
Le 1t known that we, IIERMANN LEMP, re-
siding at Lynn, in the county of Essex, and

WALTER S. MoODY, residing at Chelsea, in

the county of Suffolk, State of Massachusetts,
citizens of the United States, have invented
certain new and useful Improvementsin Elec-
trie Metal-Working, of which the following is
a specification.

Our invention relates to electric metal
working operations in which electricity is
employed as the heating agent for bringing
the material to the temperature required for
the electric welding, brazing, forging or other
operation, and the general object is to pro-
vide for a control of the heating in the parts
or portions of the work to be manipulated.

Our invention consists, generally speaking,

in heating the work from a divided source of |

energy, currenf from which is made to trav-
erse the work from extreme pole to pole
thereof as well as to or from a point of di-
vision of the source, by suitably modifying

~ the relative potential or electro-motive force
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of the two sides.

The invention is especially applicable to
the formation of welded T or Y joints, as
well as to the formation of ordinary butt
welded joints befween two pieces of metal to
be joined end toend, and to other operations.

Our invention consists further in the spe-
cial construction of apparatus which is adapt-

ed to use in practicing our invention and is

composed essentially of a transformer the
secondary of which consists of a bar or mass
of metal having an electrode or terminal in-
termediate of or common to two or more other
terminals of said secondary. By preference
we apply the primary coilorcoilsin such way
that the said intermediate or common pole
shall constitute electrically speaking a point
of division of the secondary heating circuit,
its two other terminals or polesbeing respect-
1vely of opposite polarity to one another and
constituting the extreme terminals of the
source or terminals whose difference of po-
tential is the greatest.

In the accompanying drawings:—Figure 1,
is a side elevation of an apparatus that may

| be used in practicing ourinvention and shows 50
also a construction of transformer invented
by us. Fig. 2, illustrates a modification of
the apparatus and shows thesameas applied
to forming a butt welded joint between two
pileces of metal placed end to end in accord- 55
ance with our invention. FRig. 3, represents
the secondary baror conductor stripped of its
appurtenances; and Ifig. 4, represents a cross-
- section of theapparatusshown in Fig. 2, taken
on the plane indicated by line 4, 4, in Fig. 3. 6o
S, 1indicates the secondary bar or conductor
of a transformer having the three terminals
A, A" and W, the terminal W, being shown
as made atan intermediate portion of the sec-
ondary baror conductorand projecting there- 6z
from toward the space between the terminals:
or poles A, A’. The pole or terminal W, is
common to the poles or terminals A, A’, and
might obviously be disposed with relation to
the terminals A, A’,in the manner shown, or 70
in any other manner, according to the shape
of the secondary bar or conductor S. This
secondary as shown in Figs. 3 and 4, is formed
of three vertical portions joined at theirlower
ends and bearing at their upper ends the ter- 75
minals A, A”and W. Rectangular openings
C, C', are provided for the reception of the
usual iron cores 15, and about these openings
are formed recesses or channels D, D, for the
reception of the primary coils 12, 13. The 8o
cores are generally formed of plates of sheet
iron cut and put together in any convenient
manner. Themannerof constructingandap-
plying the coils and cores may be varied with-
out departing from our invention. St
- Upon the terminals A and A’, are mourted
in any suitable manner the necessary work-
holders. In the present instance said hold-
ers are formed of blocks mounted in a dove-
tail slide and carrying a common form of go
screw and lever clamp. At the terminal W,
a similar work-holder may be mounted as
shown in Fig. 1, or said terminal may be pro-
vided with adjustable contacts as L, L, illus-
trated in Kig. 2. This terminal W, stands as 05
| @ terminal common to two secondaries whose
i other terminals are respectively A and A’.
i In the formation of T or angle joints it ig
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preferable to a,ua,nﬂ'e the pole W, as a progec | portion of the divided source of energy thus

tion extending in a 1me inter seetmg the line
joining the terminals A, A’, as above de-
suribed. Theseveral terminels may however
be provided with means for holding the work
orpassingtheheating currentsintoorthrough

~the same according to the nature of the par-

ticular metal working operation to be per-
formed. _ _

When the secondary bar or conductor is
employed as the divided source of energy we
wind or apply suitable econductors thereto so
that the two terminals A, A’, shall constitute
respectively the opposite terminals of said
source, while the terminal W, shall be elec-
trically connected to a point of dWlelon of the
source or circuit of energy. If, however a
greater current is flowing in the primary 13,
than in the primary12, there will not only be
the current through the bar S, from end to
end and across from A to A’, through the
work, but there will be a eurrent from A’,
through the right hand portion of bar S, to
W, and from W to A’, through the right hand_
portion of the werk. If the heavier current
be through primary 12, then the division of
the current will be from W, through the left

~ hand portion of bar S to A, ‘and throun*h the
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other A’, through any work held between

65

corresponding portion of the work to VV

As well understood in the art, the eurrent |
paesmg to or from the pole W, w1ll depend |

upon the difference in the potentlel of the
two sides of the secondary baror source, and
if the potential of the said sides is equal, no
currents will pass.

We have, in the present case, shown the
two holders or supports connected respect-
ively to the poles or terminals of the divided
source, such as the secondary bar S, as ceon-
structed specially with reference to the for-
mation of an angle or T joint between a bar
21, and a bar or piece of metal 20, but, as will
be well understood, other formsof joint might

be constructed, and the nature of the holders:

or clamps for the work OOI‘I‘GSpOIl(]iIlﬂ‘ly modi-
fied. Thus, as indicated in Fig. 2, the poles
or termmals A, A’, might be provided with
means for fowmcr the perts of the work held
in them toward one another, and the pole or
terminal W, have means for making lateral
connection with the pieces in the holders
A, A’ |

To conveniently provide for changing the
relative potential of the two sides or pormons
of the divided source when the same consists
of a secondary S, we prefer to employ two in-
ducing primary circuits applied at- opposite
sides of the intermediate pole so.as to act re-

_speetwely on the two portions of the second-

ary and in a manner to cause current to pass
through the secondary as a single circuit and
direectly from one pole or terminal A, to the

them.
Suitable means are provided for regulatmﬂ'

the flow of the current in each primary so as
to vary the electro-motive force of a part or

§

constituted, aceording to the nature of the
“metal pieces to be. opemted upon and the ex-
tent of the heating desired at each sideor por-

_tlon of the work.

76

To illustrate our invention we will deseribe

‘it as applied to the formation of a T joint.

At 21, is indicated a bar or piece of metal
placed between the terminals of the second-

ary S, and heated by the passage of current

from one terminal or work holder to the other.
In the use of the apparatus described for
forming a T joint by welding the piece of
metal 20, to the side of the bar 21, the inter-
mediate pole or projection W, of the second-
ary 1s provided with or 1s in electrical con-
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nection with a holder B, of any suitable con-

struction mounted on or in eleetrieal connec-
tion with the secondary. -Such holder should

be and is preferably provided also with means

for fbrcing the piece 20, against the side of
the piece 21. Ifthe two primary currentsare

equal in the inducing coils the flow of the.

secondary current will be through the bar 21,
from A to A’, entirely.
ever, the effect of one or the other primary by

means of the regnlating apparatus, a greater
or less amount of current may be made to

flow through the intermediate pole which is

connected by the piece 20 with the piece 21,

and complete its eircuit on whicheverside of
the source is given the higher potential. This

adaptability for determining the side upon
which the greater current shall flow is valu-.

able in welding operations, as indicated -in
Fig. 2, and in other metal working operations.
By giving
energy a greater potential, it is obvious that
current WIH flow to and through the piece 20,

in greater or less amount and the same WIll'

become heated at the point of junction to
the bar 21,—if the volume of current passed
through 11; be sufficient.- After the desired
weldlnw temperatme has been effected at the

point el:' union of the bars 20 and 21, by the
passage of the currents both throun'h the bar

21 and to and through said bar from the bar
20, the welding may ‘be effeeted by the proper
pressure.

- The ddaptablhty for detelmmmg the side
upon which the greater current shall flow is

to the one side of the source of

go

By increasing, how- .
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valuable not 0111y in the general operation

just deseribed, but in the calzaeel:a,l welding op-
eration 1Hd10dted in Fig. 2, as well as in eth
ers.
are passed through the bars 21 and 20, by in-
creasing the potential of oneside of the source
for the purpose of forming the T joint, or

other purpose, more current will pass through
the bar 21 at one end thereof than at the

other, the heating at oneend being due to the
current passing fmm one fer mmal A, to the
other A’, as well as that passing to or from
the pomt of division of the source. The tend-

As will be obvious, when the currents
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ency to overheating at one end or portion of =

the work we reetlty by using the regulating

apnhaneee SO as alternately to ‘make the po- -
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~tion or devices for changing the relative po- |
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tential of each side relatively greater than | to one another is not herein claimed as it

the potential of the other side of the divided
source, thus causing the greater current to

‘flow first in one and then in the other end of

the bar 21. There would also be a tendency
to the localization of heat at one or the other
corner of the bar 20, where it makes abut-
ment with the bar 21, which tendency is cor-
rected by changiug the regulating appliances
S0 as to increase the potential first at one side
and then at the other side of the divided
source. In the present instance the regula-
tion will be effected by adjnsting the resist-
ance I, I, so as to cause first one and then the
other to be the greater. The piece 20, it will
be seen may be considered to be a piece of
metal to be joined to 21, or be simply for
passing current into the work between the
holders A, A’.

In Fig. 2, the transformer is shown as pro-
vided with suitable attachments adapting it
more particularly for use in welding two bars
or pleces 23, 24, together end to end.

The modification of our invention herein
illustrated and the special way of effecting
the butt weld shown and described is not
herein specifically claimed as it forms the
subject of claims in an application for patent
filed by us of even date herewith, Serial No.
394,215,

In Fig. 2,the intermediate pole or terminal
of the secondary S, carries one or more con-
tacts L, which may be moved and placed in
electrical connection with the pieces to be
welded. When cne of said pieces is larger
than the other connection is made with the
larger piece by means of &4 contact connected
with the pole or projection from the second-
ary which constitutes a point of division of

tha source and the potential is increased on

that end of the secondary bar which carries
the larger piece or that requiring the greater
current. Such piece is then heated by the
combined action of the currents which flow
respectively directly from one terminal of
the secondary S, to the other by way of the
holders A, A’, and the carrent which flows
through said larger piece and into or from
the intermediate pole or projection of the sec-
ondary. A suitableregulation or adjustment
of the flow of current in the primaries may
be attained as before.

While we have shown special means for

varying the potential at the two sides of the

divided source, we do not limit ourselves to
such means, but may employ any organiza-

tential according to the nature of the devices
employed for generating the currents. It
would also be possible, without departing
from our invention, to use other means for
varying the potential in the various portions
of a secondary bar or ecircuit.

The improvement in metal working con-

sisting in heating the metal at any point by |

subjecting 1t to the simultaneous action of

forms the subject of our prior application
Serial No. 368,693, filed October 20, 1890, of
which the present application constitutes a
division. Nordo wéclaim broadly the method
of forming a T or angle joint by passing cur-
rents throngh one piece from end to end and
Into or from the same by means of the other
pieces to be joined to it as this also is claimed
broadly in our prior application.

What we claim as our invention is—

1. In an electric metal working apparatus,
thecombination with a divided source of elec-
trical energy, of opposing terminals, and a
terminal from an intermediate point of the
source for making connection with the work
placed between the opposing terminals.

2. In an electric metal working apparatus,

‘the combination with the source of electrical

energy, of opposing terminals,a terminal from
an intermediate point of the sonree for mak-
ing connection with the work placed between
the opposing terminals, and means for vary-
ing the current at each side of said interme-
diate point. |

3. In an electric metal working apparatus,
the combination with a divided source of en-
ergy, of aun electrical connection from an in-
termediate part of the work to an intermedi-
ate or divided point of the source, and means
for alternately increasing the potential of the
two sides of the divided source so as to equal-

‘1ze the heating at the two sides of the inter-

mediate point of connection to the work.

4. In an electric metal working apparatus,

the combination with a divided source of elec-
tric energy, of opposing terminals for holding
one piece of the work, and a terminal con-
nected to the point of division of said source
and arranged to abut its piece of the work
against said other piece. -

5. In an electric metal working apparatus,
the combination with a divided source of al-
ternating current energy, of opposing termi-
nals for holding one part of the work, a ter-
minal connected to the point of division of
sald source and arranged to abut its work
agalnst part of the work, and means for alter-
nately increasing the potential of the sides or
parts of the source, as and for the purpose de-
seribed. | |

6. In an electriec metal working apparatus,
the combination with a secondary bar or con-
ductor provided with opposing terminals for
holding one piece of the work, a terminal con-
nected to an intermediate portion of said bar
and so constructed as to abut its piece of the
work against said other piece, means for in-
duacing at the opposite sides of said interme-
diate portion alternating electric currents in
a direction to reinforce one another, and
means for varying the potential of the indue-
ing currents so as to cause the potential in
the two sides or parts of the secondary to al-
ternate in strength. _

7. In an electric metal working apparatus,

currents passed into or through it at an angle | the combination with a secondary bar or con-
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ductor provided with' terminals for holding

the metal, means for making electrical con-
‘nection from an intermediate portion of the

metal piece to an intermediate point of the
secondary bar or conductor, means for pro-
ducing alternating mducmﬂ' currents at-op-
posite sides of the 1ntermed1ate portion of
salid secondary bar in a direction to cause al-
ternating currents to flow in the same direc-
tion from one terminal of the secondary to
the other, and means for alternately increas-
ing the potentlal of the inducing currents, as
and for the purpose deseribed. |

8. In a transformer for metal working ap-
paratus, a secondary bar or'conductor having
an intermediate pole W, common to two or
more other terminals or poles of said second-
ary bar, as and for the purpose described.

9. In an electric metal working or heating
apparatus, a transformer having a secondary
bar or conduector provided with an interme-
diate pole or electrode whereby it may con-

-_shtute a divided source of energy.

10. In an electric metal working or heatmﬂ-
apparatus, a transformer having a secondary

bar or conductor provided Wlth an infterme-

diate pole or electrode, in combination with

primary coils or conductors applied at oppo-
- site sides of said intermediate pole or elec |

30

trode.

11. In anelectric metal workmn' apparatus
“a transformer having a beeondary bar or con-

ductor provided with an intermediate pole or
projection directed toward the space between
theoppositeterminalsofsaid baror conductor.

12. In an electric metal working apparatus,
the combination with a secondary bar or con-

ductor, of an intermediate pole or projection

provided with work holding devices, and
means for moving the same toward the work
included between the terminals of said seec-

ondary.

- 45

13. In an electric metal workmﬂ' apparatus
the combination with a secondary bar or con-
ductor having an intermediate pole or pro-
jection adapted for connection with the
work, of primary coils at opposite sides of
said pole or projection, means for causing al-
ternating currents to flow in such primary
colls in dlreetlons to set up currents in the

same direction through the said secondary !

| A. D. 1891.
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‘bar or conductor, and means for varying the

current in said primary coils together or in-
dependently of one another, as and for the
purpose described.

14. The combination SUbStaﬂtIally as de-
scribed, with a secondary bar or conductor
havmﬂ' an intermediate pole or projection, of

jprimary coils applied to the secondary bar at

opposite sides of said projection, and a vari-
able resistance in the circuit of each primary,
as and for the purpose described.

15. The combination in an electric metal
working apparatus, of a secondary bar or con-
duetor having work holding devices mounted

‘upon its opposite terminals in line with one
~another, work holding devices mounted at an
“intermediate portion of said conduector, in-

ducing coils applied to said bar or conductor

at opposite sides of such intermediate point,
‘and means for supplying to the same alter-
nating electric currents in proper direction

55
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to cause the current to flow through the sec-

ondarv_ from one terminal thereof to the other.

16. The ecombination in an electric metal.
working apparatus, of a secondary bar or con-

ductor havmﬂ' work holdmg devices mounted
on or connected with its opposite terminals,
meéans for moving the work connected with

one terminal toward the other and one or

more electric contacts connected with an in-

‘termediate portion of the secondary for pass-
ing current into the work laterally. -
17 In an electric welding apparatus, the

combination with a transformer secondary

“having work holding devices mounted upon

its opposite tarmma]s of a contact or elec-
trode connected with an intermediate portion

of said secondary bar, and primary inducing
coils applied at opposite sides of said inter-

mediate portion and supplied with alternat-
ing electric currents in directions: to cause
the current to flow from one terminal of the
secondary to the other.

Signed at Lynn, in the county of Esqex and

75

80

00

95

State of Massachusetts, this 18th day of May, |

HERMANN LEMP.

~ WALTER S. MOODY.

W1tnesses -
JOHN W.. GIBBONEY
"WARREN B. LEWIS.
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