5 Sheets—Sheet 1.

N E. E. ANGELL. .
ART OF AND APPARATUS FOR HEATING METAL ARTICLES BY ELECTRICITY.

(No Model.)

Patented Dec. 29, 1891,

No. 466,131,

ee

rrolre— A — [ — ey —_—
— . — T e —— ———rfrerr — =y
— = = - I ————ry—r—— — [T —— e —a Y [ rp————_ L o I S— ) —_—— - —— e —r— kL] T e
— —_— P —wa’ i
l 3
——
— i — P
i
FJ
r)
r
14
o
—— — — ——r—rv— —
S S A e EEE S S S E— — o gy e Arinke - e -— - [ O R Y R — — . AEm oy S o o E——— o P Py . Ayt mm wmm — oy .|I.l.l..u.._.l.l-.l.lllll-..__..-.l.l.ll.lll.i.l.l-....llIl.l..r...i..l.l-.ll.llll|..l.rl..rr.-_.....T.-|.ll.ll.l...l...l..ll.lll.l..l..l.l.l.ll

ll...!.tlIlll.li..-ll..il.lIII....-.rIII.Il!.I..l—..I._r.II.I.l-I.II II-’.‘.IIIIII'III.‘.&I'.‘.

E7

PHOTO-LITHO., WASHINGTON, D. C.

. Il.l.._.-l..q....

uh :Efl N~——1T

A=
..-n +

F -3 =
1l :

e o G T P e

|

!

g7

- 914

% P ottt

hNI‘@ %N @ - T w . . —-—— Iw.l I.@"III - e by ——— —_ll..l.l. -t ko e m o oy v e oy e b o Ll e ] me m Ll - Em Em Em g S W e m W e s . . o m e mh - II.“N IIIII - .
- T W e e o - & - —-_— - e _—TEC EF TE o e o b - e o mer s oA e o o mm - — oy s mer e Loea Eem AL T e e e ey e o S S B SR S . I.l.-..l.l..li.ln-.-.l.l.IlN - Aty ok - am mm mmoem B ek s e o oy I...-_..l.lll N e = maam o P o e o = ey 4wt e e o o ok o ke wie e e e o g e A ) e e _— e A e esh w llllll ikl
_ bl .
. . ..-l.jlf-“r.....j..-:
| ey dJNC BJERS Ak ek - - o 1|_.|_..|ﬂ| L B e I F — o - L e ] el el e Hhﬂ--u_u..hlllll._l..l... .I.T hu. .-.—.T.II. -l.-. - milaClS ot | o b = S ESESE ).y Ay - -
[ ; “ . T AL b 1 HI _
—. — - e -._ e N - J . - s | e - - - L o i .._II+I|_._ 1 h
o e bk = — A = L el - = = - e = o F Y N -5 AN Iy g et fredr | o i L g | ’ F o el | el ]
LA E — l“ “ - - " I..1ﬁl.__. LI 1 Fj [~ =y - “ | 1 |
\ | Wi _ , M il
Q ] _.u ) Q ! '
& | Sy _ e £
s - ....ﬁ___. ﬂ. m« ) inal : \
== . - =
3‘. Rt _ . ) _.qu.uL_H . .
] P Nr%\

eh

THE NORR!S PETERS CO.,




-(No Model.) - 8 'Sheets--Sheet 2.

_ E. E. ANGELL.
ART OF AND APPARATUS FOR HEATING METAL ARTICLES BY ELECTRICITY.

' No. 466,131, Patented Dec. 29, 1891.

L

f
. R“ =" 1)

= 4} ll.i; iE'il S F”: ﬁ =52
_ ! y N e

= '";;——_—_f : ’H_ . “ —t

= ' ==
. =T R = =F

= | . | il e
s t % d , E : _ ...I._-____ — R e

i | 'H ‘J I‘ : iiﬁ: - - - - i ' =

A
|
ef - o
770 l|i| —
NSk, e
]
it

i
' \ILL” |
1!
i
i

! .:I'*I'
Vo | I - |
= R 3 ? _______ ===
i == PN\ == —
t '1::_ : \I .t ‘3T | tfb[ :
S 222 C N NS L
™ __: . e ' 'h,!' | et
: I" , G | | % | ' ;
il =e===:ll: e 511' R \( i
Hfilll j::ﬁqh‘:t:\('-r I!II :L:§f| % : I[ | l] - l \ hiﬂ BN
& 2”i-}-:—'_-'l hl!! - & N l '{\:' N
N 1 - | ﬁﬂ}l ' i ] 1" X I
, i . - : B )
L e =
St iR Of M~
. i Al | i ! e
ar— ™ ""ﬁ il . = : ;o %
é . Jil ‘l |II|,=I'.|I'H1 | .rﬂ . ‘:"—: %
™ {L/ - =

jiiciiiadiii
1111

!

702
=7

23

Q 5 :“. Ups= & =
o ™~ = —} ¥| | CpErEE
A= ,h".i Al e
=2 I N1 1 £ 5 S
N riﬂ MR N=
i I Ny i & ==
o — ] . N“E E’L | i%| AR _:____*
—h——h ti} M ¥ = k ——
- - i _{'ﬂ 3 "'L"'" =
o = = N =
i 272 l: N e ’ —l{__-;.t! *I E‘i : !ﬁ | J: :é':'
%{ ﬁ\ﬁ | , :’ ) : =2 = I' li iL : :"-‘Q [[ = i
! ‘ Q" :h i’;"}];“-"-:.-_‘:: =
| _ __:: I Rk T E : 1; : -—--—T—] =
' : o = = B = I
| El ” HI: E‘l !“ o :

THE NORRIS FETERS CO., FHOTOQ-LITHC., WASHINGTON, D. 2.




(No Model.) - | I 9 Sheets—-Shee-t 3.
| E. L. ANGELL

ART OF AND APPARATUS FOR HEATING METAL ARTICLES BY ELECTRICITY.
No 466,131, - Patented Dec. 29, 1891,
[ .

, +
i i | \
% Vo
il
| .
| :* Eg 7\
il |
- +
T r._.._.n.__-.. -~
N I QO ™
] m*-. c’Q l
| N N
| P, | ' l
i - ‘lg o ?
'd" -E'l‘b | L(j &; !
‘4 ’i} 1)) ! ‘S?. i 1}
) i
[ = L &
—— - ——— : wlhﬁ r
X - g | ,.
™~ i [
_ I | n
' nl —
==l ——
o [
S| l
. |
N {
T NS W 1 o
& S N - 3 =
' N Q ?\3\ = — d\ ’_) I| | @
f " 1 - F""_ 'b\ . S o eyt
)f: = “—;::'_-:“- = otn = _
~ . ‘:i£ ¢ :;:__ P 'lQ
D % 0N ; T — s oky 5y
f-'-:a 20 on = ?.‘2 SR =
% [ Q) - o
' 3 == =
‘{: )\ et N = x ~ -
S S 7 e W —
™ O . % i . jl, 1 B\ N —
-‘:ﬁéﬁq l.__.""';".'.,""“f_— imanad 1: lr ————
7 : N
= : : . ! e — -
-, = ] . : —
) = e — =
% (§ e ;: .:i: 3 ‘I ‘? . :" ‘—,_....:.r_::_—__-- L i ] — :i s e T =

THE MOARIS PETERS. ¢, PROTO-LITHG., WASHIHGTON, D, C.




(No_MOdel.)_ 5 Sheets—Sheet 4.

'E. E. ANGELL.
"ART.OF AND APPARATURS FOR HEATING METAL ART_IGLES BY ELECTRICITY.

‘No. 466,131, ' ~ Patented Dec. 29, 1891,

- 102

- 701

- 710
-700

THE NORFIE PETERS CO., PHOTO-LITHO., WASHINGTON, 0. €.




(No Model,) 5 Sheets—Sheet 5,

. : 1 E. B, ANGELL. .
ART OF AND APPARATUS FOR HEATING METAL ARTICLES BY ELECTRICITY..

No. 466,131, , ~ Patented Dec. 29, 1891,

700

— Wl e m—p ey TR e e | -y

P 702 - - == ,.95_' 07 0\

L e A e e W R e - -:1

i TR S e e — A S — ———— W - L e TE—— ikl e ekt g =y —— i ——
"/r--—-- A L e v — T S by — . — iy v L el L T R ¥ W w— e — g —— ol i—-—-_--—- — . --'-L—r-l—‘
* 200 f

oI
il
|
|
I
|
[

it
I
J
I

3‘l

|

W2

g | . o = ___ ?:_: 740 |

T s e e —

ey —
— R Re— dy | - Ny IR AR W B S lepes Wy W R

SEE e = EE R S
v ' o . j .90/
r 732 Elame] 720

R- v e — e e [ = —-r'_-'m_—-L- R AL O

r—
——

}
-I'"B ‘l ——1 { =
- . PSR P : " ) 1 -3
Fw o - b
- -Jh
|

;’"_;“_““ S /el  729 - 720 j

2y 733 R, /] 73 ' 723

|l
r' 1'.|I‘.‘h _
o ' { '
'k 1 Y -
T 102 , | , 82
II| ! - ) L |
A ' L
| LT ' '

ﬁ.li ! T : - |

> vt g, [n A | .
it ;ul.mi 3}73/' i 3 <0

742 II.',I,...-n-I,...--"""II \ : l '{IT ' ;“: -.-:'_ : ‘: 72/

THE MORRAIS PETERS CO., PHOTO-LITHO,, WASHINGTOH, D. &




UNITED STATES

PATENT OFFICE.

| EDWIN E. ANGELL, OF SOMERVILLE, MASSACHUSETTS, ASSIGNOR TO THE
| ~ ELECTRICAL FORGING COMPANY, OF MAINE.

ART OF AND APPARATUS FOR HEATING METAL ARTICLES BY ELECTRICIPT_Y.- .

SPECLFICATION forming part of Letters Patent No. 466,131, dated December 29, 1891,
Application filed March 16, 1891 Serial No. 385,328. (No model.)

To all whom it may concerw:

Be it known that I, EpwiIN E. ANGELL, a
citizen of the United States, residing at Som-
erville, in the county of Middlesex, in the

5 State of Massachusetts, have invented new

IO

and useful Impmvements in the Art of and
Apparatus for Heating Metal Articles by Elec-

tricity, of which the followmn' is a specifica-

tion.

This invention relates to the art of and ap-
paratus for heating metals by electricity, and
1S especially'adapted for heating mandrels,
milling-cutters, taps, reamers, twist-drills, ar-

- bors,bushings, thin cutters, and similar metal-

working and other tools and articles prepara-
tory to hardening and tempering them.

The objects of thisinvention are to provide
a method and apparatus in which the advan-

tages of the eleetric current as a heating |

- 20 agent for metals may be utilized economi-

cally and an apparatus in which the mechan-
iIsm may be adjusted with facility for the

- proper heating of any given tool of the class

30
35
40

45

so cuit.

above indicated and then utilized forthe uni-
form heating to the same degree of tempera-
ture of any number of like tools.

Figurel ol theaccompanying drawings rep-
resents a sideelevation of thisimproved elec-
tric heater. FKig. 2 represents a plan view
thereof. FKig. 3 represents an end elevation
thereof. Fig. 4 represents a side elevation,
partly in section, of a pair of electrode-spin-
dles adapted for use in this apparatus for
heating thin pieces or disks of metal. Fig. 5
represents a side elevation, partly in section,
of a pair of electrode-spindles for use in this

- apparatusof a construction adapted for heat-
ing arbors, reamers, bushings, and similar ar- |
Fig. 6 represents one form of station-:

ticles.
aryelectrodes which may constituteanequiva-
lent of the form of stationary electrodesshown
in Figs.1, 2, and 3. Fig.7 represents details
of the holdel. for the smtwnary electrodes
shown in the first three figures. Fig. 8 rep-
resents detailsof the electwde-spmdles.- Fig.
9 represents the character of tools this appa-
ratus is especially adapted to heat for the
purpose of hardening and tempering. Ifig.
10 is a diagram showmn' the apparatus in cir-
Fig. 11 1epresents a plan of the central

equalizing the traverse of the currents con-
ducted to opposite ends of the work.
represents an end view of the parts shownin
Fig. 11. Fig. 13 represents in detail the arm
for holding stationary one of the conductive

the bracket for supporting said arm.

Similar numerals of reference indicate cor-
6o

responding parts in the different figuvres.
T'he frame 20 supports an eleva,ted bed 21,
which 1s provided with a central lonmtudmal
guldeway 22 and two lonmbudmal dovetail
grooves 23 and 24, near t_he front and rear
sides, respectively. A gib or strip 25 is se-
cured In sald guideway by means of lateral

‘serews 26, and the width of the guideway is
adjusted by these means.

A sliding carriage
o0, adapted to reciprocate on said bed 18 pro-

Vlded on its under side with a 10110’11311(11113,1 '
dovetall rib 31, which engages the dovetail .
guideway 22 of the bed, and on its upper face

with a longitudinal dovetall groove 32. The

dovetail rlb of the carriage is prowded on 1ts .

under side with a 10nw1tudma,1 rack 33. A
transverse shaft 34 is ;joumaled 1n the frame

and in a lateral sleeve 35, projecting there-

from. A pinion 30 is disposed on said shaft

within the frame, and a crank 37 is disposed

on said shaft outside the frame. A short

transverse shaft 38 is also Journaled in the
| frame above the shaft 34, and a gear 39 there-

Fig. 12

| collars of one of the electrode-spindles and -

65

75

30

on meshes with the pinion 36 and with the
rack 33, whereby motion is communicated

from the crank to the rack, and the carriage

is thereby reciprocated.

Two similar end standards 40 and 41 ha,vw:..-___:
ing elongated feet 42, are adjustably secured_ B
on the carriage 30 by means of clamping-

screws 43, whlch extend through said feet
into the dovetaﬂ-mowe 32 of the carriage
and take into nuts 44 disposed therein. These

QO

standards are provided at their upper ends

with horizontal sleeves 45 and 46 in align-
ment with each other longitudinally of the
machine. ‘These sleeves are provided with
insulating bushings 47, having flanges 48 at
their inner ends. Steel sleeves or 111111510'5 49
are disposed in the insulating bushmﬂ's to
prevent wear thereof.

Two similar eleet10de-$p111dles 00 and 51

portion of the appam’cus including meansfor | are supported in alignment with and apart

95

100
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electrodes.

from each other in the sleeves 45 and 46, be-

ing insulated therefromn by the bushings 47,
which are pretected by the steel linings 49.
These spindles support and center the work,
pass currents into or out of the ends thereof,
and are movable for shifting the work with
relation to the stationary electrodes, herein-
after described, for taking out or passing in
currents at different points at the sides of the
work. "The inner ends of these spindles are
provided with clamping-heads 52, between
which the article of metal to be heated is sup-
ported. These clamping-heads are preferably
provided with contact-faces 53, composed of
platinum or other suitable electrically-con-
ductive material. The outer portions of the
spindles, which slide in the insulated sleeves,
are shown of smaller diameter than the inner
portions, which project toward each other in-
side the Inner ends of the sleeves. Spiral
springs o4 are disposed around said spindles
between shoulders 55 thereon and the flanged
ends 48 of the insulating bushings. The
springs allow the spindles to yield under the
expansion of the article being heated, and
they also permit the spindles to yield to re-
ceive the article to be heated and cause them
to close against salid article to clamp it, where-
by adjustment of the standards for every in-
sertion and removal of articles of the same
length is avoided. Adjustable collars 60 and
61 are disposed on the spindles, being held
fast thereon by means of the set-serews 62.
These collars are compoesed of electrically-con-
ductive material and are provided with bind-
ing-posts 63 and 64 for clamping the electric
conductors. The clamping-heads 52 of the
spindles are of different forms for holding
different articles, those shown in Figs. 1, 2,
and 8 being in the form of cones 52 for en-
oaging solid eylindriecal articles, those shown
in Fig. 4 being in the form of flat disks 52,
and their contact-faces in the form of rings
53", for engaging thin cutters and the like,
and thoseshown in Fig. 5 being funnel-shaped
or flaring, as shown at 52’7, to receive arbors
and other articles to which they may be
adapted.

A side standard 70 is adjustable longitudi-
nally of the bed in the groove 23 atthe front
side thereof,and a similar side standard 71 is
likewise adjustable in the groove 24 at the
rear side of the bed. These standards are
disposed opposite each other on opposite sides
of the article or work held between the elec-
trode-spindlesof theside standards, and serve
as supports for the holder of the stationary
They are provided with feet 72,
through which set-screws 73 pass and take
into nuts 74 in the longitudinal grooves 23
and 24 of the bed 20. They are also provided
at their apper ends with flanged rests 75.
The rear standard 71 has a stop-arm 76. The
electrode-holder for the stationary electrodes

-supported by these side standards 70 and 71

is a ring-shaped device composed of two semi-

circular sections S0 and 81. These sections |

166,131

are provided with lugs 32 and 83 at their op-
posite ends, which project into the rests 75 of
the standards 70 and 71. The rear ends of
the ring-sections are hinged to the rest of the
rear standards by means of the screw-pintle
34. "T'hefrontendsof saidsections arelocked
in closed position in the rest of the front
standard by means of a hinged locking-latch
39, pivoted therein atits lower end and serew-
threaded and provided with a clamping-serew
36 at its upper end. The semicircular sec-
tions 80 and 81 are provided with radial re-
cesses 87, (see Iig. 7,) and with hinged clamp-
ing-plates 38, having corresponding recesses
on thelr inner faces. These recesses are pro-
vided with insulating-bushings 88’, Fig. 7, and
when the clamping-plates are closed, form
raclial slots through which stationary elec-

trodes 90 project into contact with the sides.

of the article to be heated. The outer ends
of the hinged clamping-plates S8 are provided
with set-screws 89, which take into screw-
threaded holesin the face of the ring-sections,
whereby the hinged clamping-plates may be
closed tightly against the electrodes 90 to
clamp them 1n position. --

A cable 109, connected with the positive
pole of a dynamo or other suitable source of
electricity, is provided with branches 101 and
102, and these- branches are connected re-
spectively, with the binding-posts 63 and 64
of the collars 60 and 61 on the electrode-spin-
dles 50 and 51, which support the work., A
cable 110, connected with the negative pole
of the same source of electricity, is provided
with branches 111, 112, 113, and 114, which
are severally connected with the stationary
electrodes 90, supported in the ring-shaped
holder 30 and 81, surrounding the work, and
upheld by the side standards 70 and 71. The
polarity of the cables may be reversed, and
alternating currents may be employed.

In the use of the apparatus having station-
ary electrodes, as shown in the first three fig-
ures, the upper section 81 of the ring-shaped
electrode-support is swung back into contaet
with the stop 76 on the side of the rear stand-
ard 71, and a milling-cutter, as 200, or other

| deviceto beheated, is placed endwise between

the electrode-spindles 50 and 51, said spindle
vielding slightly under the action of the
springs 54 to permit the adjustment of the
article to be heated. The upper section of
the ring-shaped holder is then closed and
locked by the locking device hereinbefore de-
scribed. The electrodes 90 are then adjusted,
s0 that their ends come in contaect with the
sides of the article to be heated,and clamped
in position by means of the hinged clamping-
plates 85. The electric currents are then

switched on and enter the ends of the article
through the supporting electrode-spindles 50
and 51 and pass out laterally or radially
through the sides of the article by means of
the stationary electrodes 90. Inorder to heat
the article uniformly throughout its length
the operator turns the crank 37 alternately in

70

/5

80

QO

95

100
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0pp081te directions, t\heleby the carriage 50, |

carrying said electlode-spmdles 1S recipro-

- cated, causing the work to be moved back

IO

20

30

35

10

50

55

60

05

and forth and the points of lateral contact of
the stationary electrodes.to be shifted longi-
tudinally along the work. The direction of
the currents may bereversed orshifted. Pref-
erably alternating currents are employed.
To avoid short- cucmtmﬂ of the entire cur-
rent through either of the branches of the

positive eable 100 during the reciprocation of

the carriage and the electrode-sl:)indles, means
are provided for equalizing the distance
through which the currents passing through
the branches 101 and 102 travel.

anism for holding the rings 60 and 61 sta-
tionary, while the electrode -spindles slide
back and forth through them during the re-
ciprocation of the carriage. For this purpose
a serew-rod 120 is qupported horizontally of

‘the machine in the standard 70, being clamped

Two br aekets 130
‘and 131, provided with forked ends 132, are

therein by a set-screw 121.

disposed on the screw-rod 120 opposite the
electrode - spindles 50 and 51, respectively.
Adjusting-nuts 185 are dmnosed on thescrew-
rod between the forks of the brackets and
serve to adjust said brackets on said rod.

Arms 140 and 141 are fastened at their lower

ends to the brackets 130 and 131, being insu-

lated therefrom. These arms are provided
- with semicircular forked ends 142, which en-

gage the binding-posts of the collars 60 and
61 &nd hold the latter stationary during the re-
ciprocations of the electrode—spmdles where-

by an equal distance is maintained between |

each branch.of the positive cable and the
negative electrode.

The electrodes 90 for some kinds of work
are preferably provided at their contact ends
with anti-friction rollers of copper, platinum,

or other suitable ma,temal as 1llustrated in

ig. 6.
Tn some cases the electmdes 90 may be dis-

pensed with and the opposite electrode-spin- |

dles 50 and 51 connected with opposite poles
of the dynamo, as shown in Figs. 4 and 5.

- In Fig. 4 a disk-shaped cutter 210 is inter-
posed between the ring-shaped faces of the
flat-headed electrode-spindles. -

Tn Fig. 5 a cutter or other article 220, hav—
ing a central aperture, is disposed on the ar-
bor 230, which 1s supported endwise between
the flaring-headed spindle. In this case the
heating-point is developed midway between
the electrode-spindles at the point 221, and
the cutter or article 220 may be shifted on the
arbor 230, as indicated by dotted lines, in or-
der to dlbtl ibute the heat uniformly throu oh-

out the cutter {for the purpose of drawmﬂ* the_

temper therein.

Rheostats may be used for regulating the
currents. |

I claim as my invention—

1. In an electric heatel the combmatwn of 4

The means
herein shown for this purpose consist of mech-

two electrodes disposed in position for con-

| tact with opposite ends of the article to be

heated, and an electrode or electrodes dis-

posed 1n position for contact with the sides

of ‘said article.

70

2. In an electric heater, the eombmatlon of -

two electrode-spindles dlsposed 1n alignment
and adapted to support the work, and an elec-
trode or electrodes disposed in position for
contact with the work at points between the
contaet of the electrode-spindles.

. In an electric heater, the combination of
siatmndry electrodes, a bed a sliding car-
riage thereon, eleutlode-s_pmdles supported
on said carriage, and means for reciprocating
sald carriage between the stationary 'elec—
trodes.

4. In an electric heater, the combination of

‘a bed, standards dlSpObed at opposite sides of

sald bed, an electrode-holder supported on
sald standards, a stationary electrode or elee-
trodes disposed in said holder; a sliding car-
riage on sald bed, standards on said carriage
provided with insulated sleeves, electrode-
spindles disposed in said sleeves in alignment
with each other for supporting the work, and

75

50

Qo

means for reciprocating said carriage be-

tween the stationary electrodes.

5. In an electric heater, the combination of
twostandardsprovided with insulated sleeves,
two electrode-spindles disposed in .:Lllﬂ'nment
and having their bearings in said sleeve% and

SPrings f01 permitting the spindles to y1eld

6..In an electric heater, the combination of
a bed, standards disposed at opposite sides

95

I0C

thereof and longitudinally adjustable there-

on, an electrode - holder supported on said

standmdq electrodes disposed in said holder,

a sliding carriage on said bed, end Standa,lds

qad;justa,ble longitudinally on said carriage,
electrode-spindles supported on said fata,ud-;

ards, and means fm reciprocating the car-
riage.

7. In an electric hea,ter an electrode-holder
consisting of a ring p10v1ded with insulated
radial slots for contalning the electrodes.

- 8. In an electric heater, an electrode-holder
consisting of a ring composed of two sections
hinged together and provided with radial in-
sulated slots for containing the electrodes.

9. In an electric heater, an electrode-holder

105

110

I15

consgisting of a ring prowded with radial re-

cesses and with hmn*ed clamping-plates hav-

ing corresponding 1&(11&1 recesses, said re-
cesses forming insulated radial slots for con-

taining the electrodes.
10. In an electric heater, the combmatmn

of two end standards pr ovided with sleeves,
flanged bushings disposed in said sleeves, and
electrode symdles the outer portions of Whlch,

are of reduced diameters adapted to fit within
the bushed sleeves, springs interposed be-
tween the flanges of the bushings and the
shoulders of the spindles.

11. In an electric heater, the combination

120

125

130

of two standards or Suppmts provided with
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1nsulated sleeves, two electrode-spindles dis-
posed 1n said sleeves, and adjustable collars
on said sleeves, provided with binding-posts.

12. In an electric heater, the combination
of two electrode-spindles provided with flar-
ing heads and supports for said spindles.

13. The method of heating an article by
clectricity which consists in subjecting the
article to the action of electric currents enter-
Ing 1n opposite directions at the ends of the
article and passing out at the sides thereof.

14. The method of heating an article by
clectricity which consists in subjecting the
article to the action of electrie currents enter-
ing in opposite directions at the ends of the
article and passing out at the sides thereof,
the lateral meeting or impinging point of the
currents being shifted longitudinally of the
article during the passage thereof. |

15. The method of heating an article by
electricity which consists in subjecting it to
the action of electric currents traversing the
article in lines passing throughthe ends there-
of and meeting or impinging at the sides
thereof, thelateral meetingorimpinging point
or points of the currents being shifted longi-
tudinally of the article during their passage
therethrough.

16. In an electric heater, the combination
of two electrode-spindles for contact with the
work to be heated, an electrode or electrodes
cisposed in position for contact with the work
at points between the contact of the electrode

spindles, means for reciprocating the elec-
trode-spindles and the work, and means for
equalizing the distance between each branch
of the positive cable and the negative elec-
trode.

17. In an electrie heater, the combination
of stationary electrodes, a bed, a sliding car-
riage thereon, electrode-spindles supported
on said carriage, conductive contact-pieces or
rings on said spindles, cable connections
therefor, and arms engaging said contact-
pieces for holding them stationary during the
reciprocation of the spindles.

18. In an eleciric heater, the combination

of stationary electrodes, a bed, a sliding car-

riage thereon, electrode-spindles supported
on sald carriage, conductive contact-pieces or
rings on said spindles, cable connections
therefor, means for reciprocating said car-
riage between the stationary electrodes, a
screw-rod supported parallel with said elec-
trode-spindles, brackets disposed on said rod
oppostte said spindles, arms attacned to said
brackets and engaging sald contact-pieces,
and adjusting-nuts on said rod for adjusting
sald brackets and arms.

In testimony that I claim the invention
above set forth I affix my signature in pres-
ence of two witnesses.

EDWiN K. ANGEI.1.

Witnesses:

GEO. D. BENTON,
CHESTER MARR.
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