PATENTED JULY 12, 1904.

W. McA, JOENSON.
SYSTEM FOR THE CONTROL OF ELECTRIC FURNACLS.

No. 764,592.

R9

AR Y S-

s B 114702
1 JE L

30
7]

Wiz 1er o

v £y -
F .lt. .1.-_.1..-..-..‘\
R e
“__M_._______.w o,
r oA s
___.._.._._1.\. 1.-_.. 1___.\_-_
. rr ‘HE ny ﬂ-‘ \‘
\ Ay Ae s,
// N wﬂ.._.hx __.1._,.____.______“_,.______
P lwa'e r
A “-__.-.t. r por ™ o, -.-_III. . ol oy .l_.-.f.' ‘.‘.l I.. .-_._I.._-.".I.““_ll .-..l tf .“. ‘/.
- & r
R N E T - Ty .n.,_-_._.._-._..._,.__.-_.._ ._+-.-__,1_....;___....u:._r____ut.._._ a.ﬁ-...tﬂrn\ n___._.._-_nr i ﬂ-!“.i.-r.u-...-n-.-.f tepr' > ,
-lili.-.l-..fl.i‘..-i.ltr-_ﬂiﬁil i..il-.ll.i "_- ﬁ.l‘i_l..l.-_-l- ‘.I..-.l“lli-.!ﬂll .li.-‘hl.-" '- -t .-_.rit.- # llIl.I.I.l_-.Ili...:ﬂ.l_'r.l.-‘_J .J.f i...._-.l.-"‘..-..llilll .-l_..-_ ._.._
el L L P R A L L P o S b LRl B Y I T "L IO gt T it et W n T "y * .
ll-._-_ !i ¥ J_il o .-_,..' L] * LA - » .-.I 1 * I‘IM"..- aper r_f-. . . .li-_ L] o, ap L] PR -4 L] I_.‘l- 4 =g LI Y LY
Ll .= L LA A _-.ri.___ L | T AL LT R * W ) Tl ww ol . by T Ay -I_ﬂ_l
_ ...-u..-.......m_n.. LaNANy ...._. ....._. RIEAL PSP _.—.._._.__._ e ._..__....u.h.....ﬂ..u..”:.." ..“_.._-. P .ﬂ .n___.__l.-_.... ayp et ..._._.ﬂ.mh..l..-._,u;n .Q ...-..u_":
" s L T FLRE E X SAAN VYIS B B S L N s ¥auane BRE T e Taee, gt oy e R, Pl
L A e M o et e X L PN T L Y Al bt T gt el R LA LI TP A Sl b TR LT
= u fI- -.“'.If -ii' .-_.' .“ I.I'i ._'l h‘ L .-. - L ‘.'I-i ‘.'".f - . - - "‘ 'I-I fl b f_..l'i_‘
Y LI, i - i.t}l -y .i-l L B ] ¥ 1 '] I"il_ - % r ‘.‘ will - » 1 L .'_. " Y # ‘I e 4 R ® .I' -.I .l*
P RL AR AT T o I T LY T Ll oI S T et i w it Ve L T AT TR - T T Rl Sl L 0 eh u¥ el
* ey e UL P oo N el W wa oy, L P e L L et e Y e g -u_hu_.w
goon e g i gags 3w RER . - IR B S R L) 'y . *ﬂ.- .y L * - .. FIETT )
RN L e .H__. ._.-..:-_.-u.._.-_.-_.._.__._-ﬂ L w AL _ﬂ.-_h.rt.._._. nhr_.l..— T Tl e R -t -__-..__-_l._.r_-l rh-n_-_n l_._-.-_in.il- L
N .-.-"_."l_-_t.____ -l._-_.l_._.__ n..._-_l e _-l...ﬂ.-.._-_-r.-_.-lnl.ﬂ-_-_- ok LN g J,l_ “t...-ﬁ-.n_._-‘.-.-_-lill-itli_. e inloiialid T -l_-_.-_.-_ Y . .l_-___l_ [ 1 m’
- LI ™ nh g B l.‘ L) L | l.fri..i -i.-l-_.-l.‘.i i .r.'il.l’i Igmwa*p? -_.li Ll o ¥ . 4 u 'H .rl.r-.I.ll_ . fam " '.f li_-.-li.-l.
T ..-_.“..._.hu-.-.-. el ? avl LA Al _.-_.ﬂ.__.._i._-_._-_..___.ﬂ e de bap, t 0 f_-_-....l-“-.h ¥ LI AL Ay -__-_h_-u _.HI”_.-H .."_-Hh . a-.u.m
NS R LYY R A AN el lary s PRt at e N e LA T o,
A B . it .ty _n_ LA l__-__..__.__._-_t-..l.-_-_ .l._.ui-_ﬂi-.-.._ ﬂ.-_._-i-_.ﬁrlulhrl -
- L % I..._H.---._--_ . -r.ﬂ-_.hli- R o ! "%y u._.__n__ l.ﬁli.._._
“ -"Il.-...‘ '-.1-‘ 4 - g LR ] .-.il. LT B J‘.l.‘. l.... h

y ata ”“__._._.._.r._._..-.- _—.._.__u BT ..r.-._lt_._.._nh PR
L

APPLIOATION FILED ROV. 16, 1903,

r"g *
- + 4 e W M Y a e . il_.-_
_-.r.._.-.'i___..-_-l.._ Iﬂ___.I__._-_.r-_-_._.._l ullll._-_i.-_l.-_- -J—hihvnh-hiﬁ_i-” — -
n o ., -l-_.-l L iill_lf_-.-_.-I by T wg -_-_Hl ey iy
wua = l.-ll_l_.i_ ..__l_..,_..-r._.. _-_-_r-.l..-.-__- .y - -
.rt-._-ﬂ..._.“_-l.-_.._.rt_ﬂ..__r I LR A e £ o ———
LY e, _-_.._.-__...._..__-__._-_.L_ ____-*.n._-_u an fﬁ._:" t
_-i_-..-...l L T R S N R L S --__f - e
YL L L T Tt I LI L DR L A
P Rl D oy R LR LY T LI L™
PO LRI S g AN R AL L P LI L .
= Y b T .l_.-_.-.i i..._.-_-__-i-_ L Dl BT L S 1
-~ -.-_ .._I..l..l-ilil & L - [ R s ii.\illf. ]
at e de LR AL Nl PN R ol aFavly
N T e AR o I Nl LA i s f
“i.-.r..-li " w" A ST LT L T A A
. L) " e L e ¥ Ve
L b ..- .ﬂ.“ - .I.-.-..-_l”i..r-. .-l-.li.-.‘il_.J_I.-.ﬁ.'-J_ % -.- s ¥ .-.lll_- >, -
p* S wT et o, et Ty, LI T R Lo
t._l.h.r-_-_._ ._.._._l._. _._H.._-d.-...._l-__._..._..._._.“.:._....u n.-_t-_-h...-___._un..-.
AR D U R LTINS DN
Ll..'.l.!ll!.-_i-ﬂlq.ﬁ-_i_-...._.. o -.-_.h_r -_4.-_...__ﬂ Y
an"y l.._.-_.._-uu_ by gl ugn - -_.._..__-.h..__-i._..__._l_ .
.-___-._-.l -.-_ -l_-.-_.-_ ._-ﬁ_II-.ll_-_Jlt -_i- .rI--ﬁi -.I...li “_.'.-i -_..___.- ]
e r..-u-ﬁ-lu___.—_-l LICIE N b R R L T '

el
. ii.“lﬂii.-.t-i.l"i b -
i -&-.--l._-ﬂn“u-t.-.th-iﬂ-..._ﬂun..tuuuﬂ- ....__._. _-._-_.._-_ e rat ¥y

s
—-

- da am.m

1!

NO MODEL.




5

No. 764, 592

UNITED S’M'me

Pa.tented J uly 12, 1904.

PATENT ‘FHCE..

WOOLSEY MoA. -JOHNSON, OF LAHARPE, KANSAS.

SYSTEM FOR THE CONTROL OFELECTHIC FURNACES@

SPECIFICATION forming pa.rt of Letters Patent I O. 764 582, dated J uly 12, 1904

.e.pplmetlen ﬁled ‘Jevemher 16, 1903, Serial No, 181,3186.

(No medel )

- To all whom o may concern:

Be it known that I, WooLsky MeA J OHN-~

' SON, a, cri;lzen of the Umted States, residing at |

Laharpe in the county of Allen and State of
Kansas, have invented certain new and useful
Improvements in Systems for the Control of
Klectric Furnaces, of whleh the fe]lewmn' is
a epemﬁcaiﬁmn |

This inventionis a system for the control of

" To electric furnaces, and comprises asuitable py-

- rometer or other device capable of responding

‘to and indicating temperature changes w ithin

" the turnace., recrulatmcr means for the furnace-

15

circuit, and means eenneeted with the pyrome-
ter or indicating device for 0peretmﬁ' sald

regulating means.

_E wiil descrlbe my mvenmon as embed1ed in
a pyrometer or indicating device and a regu-
- lator of simple ¢onstruction; but it is to be un-

20 ‘derstood that my invention is not limited to |
- devices of the pertwuler types herem indi-.

- | cated as suitable.

25 mg, 1n wh:ch the figure is a diagrammatic

For a4 full underetandmw of my mventmn_

reterence is made to the accompanying draw-

- view of an electric furnace w1th my control-

35,

lmﬂr system applied thereto.
In said figure the electric furnace 1 is mdl-

. cated as of the resistance type, the current -
30 passing between electrodes2 3 through a body

4 of the material or charge to be treated. It
will be understood, hewever that my system
-1s applicable to any type or class of electrlc

furnace.
The furnace is pretemblv prowded w1th a

plurality of openings 5, which are normally-‘__
closed by plugs except when serving for the

- mtroduetlon of the pyrometer.

- ter 1s shown as of the Le Chatelier type and

50 solderm y Or othermse at or near the inner | preferably iqtreduce' the pyrometer into the Too

40 comprises concentric cylinders 6 7 of refrac-

tory material, such as magnesia or siloxicon,

the end of the outer cylinder-being sealed over
the open end of the inner cylinder. The wires |
8 9, which may consist, respectively, of plati- |
45 num and of platinum a]loyed with ten per
- cent. of rhodium or of nickel and iron or of

other suitable ‘dissimilar metals, are located |
| such other portion as may be found to have

within the respective compartments formed
by the concentric cylinders and are united by

The. pyrome-

-end of the pyrometer, as mdlca,ted at 10 The

outer ends-of said wires are connected fo bind-

Ing-posts upon the pyrometer, and from these

binding-posts electrical connection is made to

the binding-posts of a suitable galvanometer
. This galvanometer may, if desired, be
prowded with a scale, which may be conven-

iently graduated in degrees of temperature as

determined for the particular instrument.
6o

The 1ndlcet1nﬂ'-needie 12is preferably of plati-
num, is msuleted from the movable coil 13,

and i1s provided with a metallic contact 14,

55

dipping into mercury 15. A second contact ,.

16, preferably also of platinum, is secured to
a -movable block 17, the pemtwn of which

upon the scale may be adjusted by ineans of
a rack and pinion operated by the milled head .

8. - The mercury 15and the movable contact
16 are terminals of an electric circuit which =~

includes a storage better or other generator

"19 and the solenoid 21 of a. smtable electro- .-
‘magnetic reguletor 20. Said electromagnetic
‘regulator comprises in the form diagrammat-

1cellv illustrated a solenoid 21, havmﬂ'a soft- - -
iron core 22, which is a,depted to be raised

when the elrcult is closed through the selenmd

| as will be readily understood. . Said core car-

ries a contact 23, which in the position as-

sumed by the core when the circuitis broken .
at the galvanometer 11 is adapted to close the
circuit threucrh the field 28 of the exciter 29,

which furmshes current, to the field 30 of the

furnace- dynamo31.
cult 1s closed at the ﬂ‘alvenometer the contact

23 is brought by the movement of the core 292

into operative relation with a second contact

95. In this position a variable resistance 26
and an electromeﬂnetlc cut eut 27 are thrown

-into the ecircuit.

The opération of my dewce is as follows:

-Dlﬁerences of potential in the wires 8 9 cor-
‘responding to definite temperatures within .

70
75

30

When, however, thecir- |

90

the furnace-chamber are indicated by definite
positions of the galvanometer-needle 12, as'is -

well ‘understeod The pyrometer is intro-

duced into that pertlon of the furnace-cham-

ber in which the reaction is proceeding or into

a definite temperature relation thereto. I

95

i



reacting mass within the chamber at what may

be called .its *‘critical point.” By means of

the milled head 18 the adjustable contact 16
is then brought to the point of the galvanome-
ter-scale which corresponds to or

ceeds the temperature desired. As the fur-

" nace temperature rises to this degree the
~ needle 12 makes ‘electrical contact with. the

point 16, thereby completing the electric cir- |
- . LO

93 is immediately shifted from 24 to 29, there- |

cuit through battery 19 and coil 21. By the
movement of the soft-iron core 22 the contact

" -

by introducing into the field of the exciter the
- yariable resistance 26 and the electromagnetic

" magnetic cut-out will break

cut-out 27. These elements may be of any
known or suitable . type,

so constructed and adjusted lect
the circuit only

in case the resistance proves. insufiicient to

quickly reduce the furnace temperagure. R
"1t will be understood that it is not essential

‘to employ In connection with my system of |
control a graduated scale or equivalent means

" for determining the absolute or relative tem-

25 .
- merely that-4 moving element actuated by or
~ constituting a. part of the pyrometer shall be
capable of bringing into operation a suitable |
- device for regulating or
30

perature within the furnace. It is essential

nace-circuit. The term °‘indicating device”

is herein employed to designate an element |

~ of this character.

35

vention 1S not _
struction or circuit connections herein de- |

It will be: further'.undéﬂ'étbbd: that my in- i

limited to the details of con-

sceribed by way of .example.

and are preferably | -
that the electro- | 'Ol _
' therein, an indicating device connected with =~
g5
“furnace-circuit,and means connected with said -
‘indicating device for operating said regulat-

4. In combination,

nected with said pyrometer,

controlling the fur- |

- Witnesses:

764,592

- Teclaim— . . _
1. A system for the control of eleceric fur-

naces, comprising a pyrometer, an indicating

.device connected therewith, a regulating de-
vice for theée furnace-cireult, and means con-
“nected with said indicating device for operat-

ing said regulating device, su bstantially as de-
seribed. R

2. A sys_tém for the cdntml of electric fur-
naces, cCOmprising a pyrometer,

indicating device connected therewith, a regu-
lating device for the furnace - circuit, and

“means connected with said indicating device
for operating said regulating device, substan-

tially as described. -
3. In combination,

40

an adjustable S

50 L

an electric furnace, a

portable pyrometer ‘adapted to be inserted

said pyrometer, a regulating. device for ‘the

ing device, substantially as desecribed.

portable pyrometer adapted to be inserted
therein, an adjustable indicating device con-

‘an electric furnace, a

6o

a regulating de-

vice for the furnace-circuit, and means con-

nected with said indicating device for operat-

ing said regulating device, substantially as
described. . N | S
" Intestimony whereof I affix my signature in
presence of two witnesses. '~ '
 WOOLSEY MCcA. J OHNSON.

- A. M. EwiNng,
ArTHUR W. COX.
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