......

.......

Ho 676 309 Patented lune n |90|
_ . |=. E GOLD -
MEANS FOR CONTROLLING ELECTRIG HEATEHS

| . (Application filed Hn'r 0. 1899, |
(llo lodal) o o | | - | ZSheets—Shaat .

FI6. 2.

WITNESSES: @Ww ‘. ‘%&é
- P M/y R Bymmmm o

THE NORRIS PETEHS CO., PHGT'D-LITI-E... WASHINGTON, 0. ©




e No 676 309 R o e Patented June n, 1901
..  EE gOLD. e

HEANS FBR GOHTROLLLNG ELEGTRIG HEATERS

T (A.pphcntmn fled Nov. 9, 1809.)
| (Hu Hodal) o R | 2Sheats-—-5heet 2

- e INVENTOR :
~ WITNESSES: éw (3 ‘%H
- ' 7{)‘-5(1}76#‘)‘8 | - _ By Aﬁameys o

THE NORRIS PETERS CO.. PHOTOLLITHO., WASHINGTIN, . €,




o Orlgmel epphcatmn ﬁled March 10, 1897, Serial No. 626,750, D1v1ded and this epphcetmn ﬁled Nevember 9; 11..99
N S L NO 738, 320, | .

- eity, county, and State of New York, havein- |

. ‘vented certain new and useful Improvements-.

~_inMeans for Controlling Electric Heaters, of

~ which the following is a specification.

- The present apphcatlen 18.a division of my{ -_
"appheatlon filed March 10, 1897, Serial No.

- IO

......

. EDWARD E. GOLD, OF NEW YORK, N. Y. -

| MEANS FOR CONTROLLING ELEGTRIG HEAT eRs.

SPECIFIGATION formlng jpart of Letters Pa.tent No 676 309 da.ted J' une: 11 1901

(No medel) R

To all whmn zz‘ e J cmwef %

Be it known that I, EDWARD E GOLD a
citizen of the United States, residing in the

626,750, patented Deeember 12 1b99 N

__639 110

The plesent invention ha.s been pa,tented

in Great Britain, No. 7,318, dated April 4, |
1896; in Austria, No. 46/2 64:3 dated July..-.,,
1896 and in France Ne 268, 222 ddted June'

- 20, 1897

- ‘This mventlen relates to means f01 con-
trolling electric heaters having a mulmplelty*

- - of co1ls or resistant cenduetere connected in

20

par&llel

of coils or resistancesin circuit. . With a uni-

-~ wherein—

33

 vation “of the eleetmcal parts or elements of
~ theswitchBshownin Fig.1. Fig. 8isasimilar
- elevation of amodified constr uetmn of switch.-
- 40 Figs. 4 and 5 show my system as adapted for

o '.'-Ileatere having three heating elements.
In Fig. 1, Tet A A designate the eleetmc’-
 heaters of, for example, a street - railway
~car, each heater consisting - of three coils,
enduetors,) which are |

" The dot- |

-~ ted reetan gleineclosing the emle may be taken i.
to mdlc.ete the casing of the heater.

- The particular construction of the heater

is quite immaterial to my present invention;

but a sulteble eoustruetwn is that set forth

"'.'-"50

.(or other resistant
“marked, 1e3peet1vely, 1, 2, and 3.

- TFigure lis a. d1agrammetle view shewmfr a
| _smteh or controller and three heaters with-
their cireuit connections, the controller being
adapted for heatershaving each two unequa,l

heating elements. Fig. 2 isa seetmnal ele-

"1 leads to and from it.

In heaters of this type the degree
- of heat is controlled by varying the number.
- form difference of potentials at the main con- | tor D, Fig. 1
~duectors or leads and with coils of equal re-
sistance the amount of heat generated would
‘be in exact proportion to the number of coils
in eircuit—a theoretical ratio whleh is ap
-prommated in practice.

My invention will be beet under‘stoed with

reference to the accompanymw dmwmcre, |

.ehowu in Fig. 1.

. | the coils 2 and 3.

a r111 my eppheatmn Serlal No 586‘ 396 ﬁled
'Aprll 6, 1896, or my later appheetwn Senal.__'-:'_;-r _-
No. 597 874, filed July 2, 1896, S

The . only characteristic of the eleetue

terminals, (so that together they constitute a

coil or lleater element of greater heat-gener-
ating capacity than thesingle coil 1,) and the
| _mtermedlate eenneetlon is joined to a con- -
‘dueting-wire b. Thusfora three-coil heater .
there are only two conducting-wires ¢ and b, =
These wires lead at one end- to the switch or 70 -
~eontroller B, which isconnecied toone of the

Serlel AR,

leads C, and at the other end the wires con- .

nect wmh the oppos*lte lead or main econdue-
Between the controller B and
the Opp{)SIte lead D there is introduced a se-
ries or plurality of electric heaters with Lhelr? L
coils No. 1all connected in series on the wirea

| and their coils 2 and 3 connected in parallel
series on the wire b—that is to say, the sue-
cessive groups each composed of the coils 2
and 3, joined in parallel with each other, are
| eonnected serially on the wire, as clea,rly--
Hence for a succession of
three-coil heatels only two wires are employed
between the eontroller and all the heaters of
_the series. | |

The eondltwns essentlel to the smteh or .

controller B may be best understood from the

modification, Fig. 3, which shows an ordinary -

hand-smtch ,the_ eonduetmg _erm ¢ of which

In position O the arm
rests on a blind contaet so that the cireuitis

| broken, the heaters bemﬂ* thus shut off. In

pos1t1011 1 the arm rests on the first contaet'
d, and thereby connects with wire a, so that
-the current traverses coil No. 1.
| No. 2 the arm rests on the second contact d’,

which communicates through thewire b Wlth

he ich go
ig connected with. one of the main leads C,
| and the contacts d d' of which are connected |

with the wires a b.

_heater itself which is essential to my pr esent':Sﬁs?
invention is the mode of connecting orgroup-- =~

" | ing the coils (or other resistant conduetors}

of the heaters. Inathree-coil heateronecoil—
forinstance,No.1in Fig.2—is connected alone
| or by itself with the COHdIIthHU'-WIFe a, which
The other twe coils,
Nos. 2 and 3, are connected togetherat their

"80._"

rests on a double eontaet d?, whlch i8 cons

In pos1t10n .

In pomtwn No. 3 the arm




- arto. thls mode of connecting the coils of
‘electric heaters in connection W1th a proper |
__‘SWItCh for controlling' them in. the manner
Just described  that the heating service is in
a measure equally apportmned between the
‘three coils of the. heater, since in the mildest

| neeted by conduetore (ehown in dotted llnes)
“to the other contacts; so that in this pomtlon
:_-the arm is in eonneetwn with both wirés ¢
and b, and consequentlvthe current traverses
all three coils,
.. given out bythe heateror hea.ters can be de-
te1 mined bythe position of the switeh, since
.. in position No. 1 the current tlaverses only
.~ onecoil of the heater and the lowest degree
RTINS {3

‘Hence the- deﬂ'ree of heat

of heat is generated.  In position No. 2 the

_ current traversee two coils of the heater and

o a greater degree of heatis generated.
. sition No. 3 the current traverses all three of |
" the heater- coils: and the maximum degree of
Itisan advantage pecul-__? |

a0
" coils Nos. 1, 2, and 3 are emp]oyed ‘80 that
. under all: eonchtmns whenever any heat is
. turned on at all coil No. 1 is in service and
- . maintained at a high temperature

 No. 2

" '5C

$5
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heat is frenemted

- weather in which the heater is in use.coil No.
‘1isalone used, whilein weathera little.colder |
this eoil is thmwn out of use and coils Nos.
< .. 25 2and 3 are alone used.  The system upon.
N _.."..;Whl(}h my invention is dir éctly an improve-.
~ .~ ment is the one in which with the minimum.

' -:. "'-'l?-—_:._'-.'medmm deﬂ'ree of heat cmls Noe 1 and 2 are"
in use, and Wlth the. maximum deﬂ'ree of heat’

‘practice there is some inevitable. mudatmn or.
~other deterioration of the coils it follows that |
coil No. 1 will last only one-third as long as |
coil No 3 and only one-half as long as 0011;
o _This inequality in the llfetlme of the
three cmls is prevented by my invention,
| 'WhICh insures that coil No. 1 shall be in serv-_.
ice only during the minimum and maximum
~ degrees of heat geperation and shall be out
- of service and kept cool during the medium |
. degree, so that assuming an equal time inter-
_ ".vel for the use of each of thethree degreesand |
assuming that the coils are exactly alike there |
results an equality of endurance or equal life-
o 'The prior system re-
. ferred to also demands the use of three wires,
one for each coil; which by my Sy stem is re-.
duced to two wires, thereby simplifying the
connections and. eheapenmu‘ the mstallatmn. 'f

time for the three coils.

- ~of'the heaters.

"The simple switeh shown in Fm'

the switeh.. To. th1s end it is deswa,ble to em- 1 Jeimed__ together at thelr ends and connect

“as to prevent the fm mation of an arc. |
merous constructions of these switches are -

" well known and in common use.
| eation, Serial No. 626,750, filed March 10,1897,

Inpo-|

“contacts g.q' g2

Assum-
| ing the variations in weather cend1t10ns to
AR be such that the minimum, medinm, and
R _f"',.'mammum degrees of heat are reqmred -each |
~~ during about one-third of the time, as is ap-|
proximately the case in practice, it follows
that coil No. 1 hae three times the extent of
service of coil No. 3 and coil No. 2
~extent of service of coil No. 3, a,nd as in
| of the heater.

| eurrent can pass to the beater.
‘position two blocks touch, respeetwely the. .
| contacts ¢ ¢° so that the eurrent passes by
wire @ to coil No. 1 of the ‘heater.
next forward movement the switch is brought -
to the position shown-in Fig. 2, wherem two_.

s0 that

the current passes to the coils Nos. 2. and 3
In the fourth p031t1011 all three
'-._'bloeks n are in contact with all three con-
‘tact-pieces, so that the current divides, pass-
For.

a more full description of the mode of con-
:struetion and: operation.of a switch of this
-character (which is not in itself claimed in
{ my present application) I refer te mV smd_j'-_.
;Pa,teut No. 639,170, = R

Ordinarily in electric. heetmn' 1t is not nec-

-essary ordesirable to provide more than three
different gradations of heat.

twice the

| heaters
five coils instead of three.
‘No. 1is conneeted in eonduetmﬂ'-lmre a,coils .
‘Nos. 2 and 3 are Jomed at. thelr ends and
connected. with wire b, and coils 4 and 5 are .

requuesf
_settmﬂ' or adjusting by hand and makes no-
provision against the formation of ares be-.
tween the eontaete which would burn out.

L 676,309

ploy some one of the Well known construc- -

‘tions of snap-switch in which the switch- -arm’ -
70 .
Na-

or cireunit-controlling part is moved so quickly

Pa,tent No. 639, 170, da,ted December 12, 1899

(of which appheatlon my present applmatwn .
‘is a division,) I have shown and claimed a
-eonstruction of snap-switeh adapted to earry

out the principle and mode of controlling
8o

electric heaters which is made the subJect ot‘

.the claims in my present application. |
“Toenable the application of my present in-
.vention to a snap-switch to be understood I
show.in Fig. 2 a simple form of such smteh .
“omitting the mechanical snap-action device,
In Fig. 9 R shows a disk which is caused to
execute a rapid quarter-revolution each time
the knob of the switch is turned. This.disk
| carries three conducting-blocksn n,of metal.
As the conductin n'-blecks are: carried around.
‘by the movements of the disk their inner
-énds rub against a conducting-strip p. Out-
‘side of the dlsk are placed GQUIdISt&nt spring- .
The main lead or conduc-

{tor C is connected to the contaet ¢, the wire
‘a is connected to the opposite contact ¢?, a,nd-_ |
‘the wire b to the intermediate contact ¢'. = .
‘The result of this arrangement is that of the = -

four stopping positions of_ the disk F in-the

first there is no block 7 in contact with the
“initial contaet-strip g, and eonsequently no
“In the next

In the

blocks 7 touch the. contacts q. and q,

ing throuﬂ'h all three coils of the heater. .

-Hencea three- -

~In myappli- __

g0
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coil heatm is sufficient for every ordinary.re-

-quirement ‘of practice; but if heaters of a
greater number of gradations are: required -

.my invention may be extended in its seope
‘to serve for the control of such heaters..
_;example of such development of my mven--. ',
tion is shown in Fig. 4, where each of the
(here ]ettered A) is provided with -
130

One

In this: case coil

125 |
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S 11!1 :‘El: ﬂlll‘d wu'e b’ -

~is for clearness of the same order as that:
_shewn in Fig. 3, differing therefrom only in

o wire b’y

-39

-_’_1&:-"300113 Nos.2and 3.

- that a ﬂ'reeter number of contacts are pro-
5 vided in order to estabheh the oreater num-
- ber.of combinations required for controlling
- afive-coil switch. - In p051t1011 No. 1 the car-
.~ rent traverses: enly wire a and coil No. 1. |
. In position No. 2 it traverses only wire b-and |
In position No. 3 the arm-
- rests on two contacts, one of which is elec-
~ trieally connected by wire 11 with the ﬁrstj
~contact and wire ¢ and the other of which is |
~ connected by a wire 12 with the second con-
‘tact and wire 0, so that the current traverses
| ._both these wires and the three cmle 1, 2, and
- 3. In position No. 4 the arm rests on two
D -contaets one of which is connected by wire
- 12 with the second contact and the wire b and |
the other of which is in connection with the
80 that the current traverses four |
- ¢olls Nos. 2, 3, 4, and 5, and, finally, in posi-
tion 5 the arm reste upon three contacts, two
of which are connected by wires 11 and 12
with wires ¢ and b and the third of which is |
- -connected by-wire 13 with wire b’, so that in
~  -thisposition the curr ent d1v1des and tF&VEl ses
- allfive coils. | . -
 InFig. 5 the same prlneiple is shown as ep -
.phed to a six-coil heater.

Coﬂe Nos..

Lo Coils+4, 5, and 6 are Jomed teﬂ'ether at their

~ ends and connected i inthe thud wire b'.

S 'taets ‘which connect, through wires 11 and

o 12 W’lth th@ ﬁI‘St and seC()Ild GOﬂtaGtS and._

mres a and b, so that the current ‘traverses

~all three. eoﬂs 1, 2,and 8. In position 4 the
arm rests on twe conta,ets, one of which con-
- nects by wire 11 with. wire ¢ and coil No. 1
. and the other of which connects with wired’
. and coils 4, 5, and 6, so that in this position
-~ four coils -are in (311'(3[1113
arm rests-on two contacts one of which con--

45 ¢

3 and the other of which eonneete by wire 13
- with wire b’ and coils 4, 5, and 6, so that in
. this pOSItIOII five omls are in enemt and,

| . 55 finally, in position No. 6 the arm resbs upen"

~In position 5 the

nects by wire 12 with wire b and eoils 2 and

-~ three contacts, which connect, respectively,
~-with the three wires leedlnﬂ* to the three

- groups or dlwsmns ef (,0115 S0 that all sui'ﬁ'

© collsarein circuit.
60  Whatever be the number of coﬂs in the'_

-._’heater they are grouped or subdivided into
groupsor dlwewns whichareunequal in num-
- ber, the first group, for example, containing |
“one coil and the second group containing two“

“coils, and if additional coils exist they are

~ putin an additional group, which in a five- |
| .0011 heater eontems the two remammﬂ' eoﬂs

| eoils.

~Coil No. 1 is con-
~ nected with wire ¢, as before a.
“and 8 are connected in wire b, as. before :

‘The
switch differs only in the arrangement of the
~+ contactsandintervening eleetrlc connections.
- In position No. 1. the ewnch arm- connects
o ﬂ-fenly with wire a and coil No. 1.
92 113 connects only with wire b and. coils 2 and
3. In position 3 the arm rests on two con- |

- In position

Of course the principle could be car-

tice.

Tt is not necessar ily essentm.l to my 1nve11-_. o
‘tion that the heat generating or resistant ele=”
‘ments of the heatele ShOllld be coils of wire,
as ether resistances might be substituted;
nor is i neeess&mly essentlel that two or
‘more such coils or resistances should

"be

. ' L

The emtch he1e shown [ a,nd in a six- coil heater eontems three emls-';‘_ o

‘or in a seven-coil heater would contain four - T
7
‘ried to heaters havmn* a still greater number S

~of coils and requiring the arranfrement of a =
fourth. group, or even more; buL this wmﬂdfﬁ;-_-r
transcend all reqmrements of erdm%ry pra,e- o

75

grouped in parallel to constitute the heating
element of double heat-generating ea,paelty, -

as.any other known arra,neement or propor-
“tion by whleh the branch cireuit ¢ may con-

tain a minor heat-generating element (of

o

‘which the coillisan exﬁample) end_the branch
0 a major heat-generating element (of which
the coils 2 and 3 are an example) is mthm ST
-'the principle of my invention. ~go
T eclaim-as-my invention the followmw-de-' o
ned novel features, substentla,lly as herem— -

‘before specified, namely

1. The combination of a sueceselen of. elee-*'_ N

tric heaters, eachincluding heating elements
of unequal heat - generating capeelty two
‘branch - circuits t1aversmn‘ the successive
2 | heaters, the one including the minor heating
“elements thereof, and the other including the'_ |
‘majer heating elements thereof, and a smtch
atthe 3unet10n of said br anehes with themain
“cireuit, movable to ‘as many dif |
| tions as the number of degrees of heat de-
sired, in one position eonnectmn' the main
~eircuit with only one branch c1reu1t in an-
'other'pesmon with only the other bra,ueh o
and in a third position with both branches.

05

100

‘erent posi-

‘2. The combination of a succession of elee- .

't1 ic heaters A A, each including heating ele-
ments of unequal heet-ﬂ'eneletmg eepaelty,,
‘two branch circuits a b traversing the suc-
cessive heaters ‘the one including the minor

110

heating elemente thereof, and the other in-

cluding the major heatmn‘ elements thereof,
~sald branches connected at one end perma-
‘nently to one circuit-wire D, and at the other
‘end connected through a switch B with the R
“othercircuit-wire C, and said switch movable -
to as many d1fferent posmens as the number
~of degrees of heat desired, in one position’
~connecting the main clr(,mt with only one
“branch cucult in another position with only
| the other breneh and in & third position Wlth' o

both branehes to the effeeb set forth.

‘3. The eombmatmn of a succession of eléc-
trie heatele, each including heating elements

of unequal hea,t-njeneratmﬂ' capemty, consist-

ing of resistant-coils of naked wire exposed = =
‘to circulation of air, the minor elements com=
136

prlsmﬂ' a single coil and the major elements

IIS - H

- IIQG_- :  -

125

‘comprising a plurality of eoils grouped in
‘parallel, two branch mremt-mres traversing

the successive heatels, one wire. connectmcr
semally the coﬂs constwutmw the minor hea.t- .




.- . - ' .
l'.‘ :! st . b

'_-mg elemeuts thereof a.nd the other wire.con-
neecting ‘serially the greups.of coils. constrhut— -
ing the. major heating elements thereof, and ‘| as‘the number of degrees of heat:desired,the
said branehes _switch connections ‘being -so.arranged that a 40 SR
_eontinuous-operation.of: S&Id eentact-m&kmw A

smteh at the ]unetlon of -

'Wlth the main circuit, movable to. as. many. |
different positions as the number.of degrees ||

~ of ‘heat desired, in one position conne(ztmﬂ'

| ,the main cireuit with only one branch cwemb _
in a.notherp031t10n with only the other: branch
‘and in -a third p051t10n w1th both branches,fﬁ
‘to the effect set forth.

(o)

20

4, The combination of a suecesswn of elec-

_,'_trlc heaters, each including heating elementsf: L
of unequa;l heat - generatmn‘ eapathy, two-i | branch eircuits extending through the car or . 50_-.?5 o
branch circuits traversing the -successive:| o
~ heaters, the one including the minor heating :|
_elements thereof, and the otherincluding the

"majorheating elements thereof, and a smtch
atthe;junctlon of said branches wmh the main -
circuit, movable to as many different posi- |
- tionsasthe number of degreesof heat-desired, ||
- in.one position connecting the main. clrcmtffé
with only one branch cu:cmt in another: po- |
sition ‘with only the other braneh and in a
third position with both branches,: l;he switch
connections being so arranged that a differ- |

ent degree of - heat 1S obtamed for: each Qf the |

- different positions of the switch.

30
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5. The.combination of .a succession. 0f elec-‘:
tric heaters, each including heating elements ‘|
- of unequal heat - generablnﬂ' capacity, two |
branch circuits traversing the. suecessive:| AR
heaters, the oneincluding Lhe minor-heating:| - .
elements thereof, and the other including’ the.._:
major heating elements: thereof, a switeh a.t{i
the Junctlon of said branches mth the mam

elrcmb a contaet makmfr mem:ber in 3a,1d
.switeh: meva;hle to.as. many. dlffeltent posmmns

membevpmduces thedifferent degree&of heat
I always in the same. order of succession. - .
6. The combination of a series.of . electrlc

- heaters suitably. dlsposed for heating a car- 45

‘or apartment, each heater. including heating =
| elements of unequal: hedtﬂeneramnﬂcapamty, o
the major element  having: apprommately :
twice the capaeity of the:minor.element, two -

apartmentand traversing the successiveheat-
ers, the one branch mcludinn' in series ‘the .

minor heatmﬂ elements themof and:the: other L

including the majorheating, elements thereof,
-with clrcmb closing means adapted at-will to
open . or:close. elhhar of said branch -eircuits,

Whereby the current may be- passed solely

through the branchcontaining the. minorheat- - -
ing elements for.giving the:minimum or first

A L

den‘ree of .heat, orsolely through:the branch- 60[ :

_containingthe. majorheating. elements forgiv-
ing.an mtermedlate or: second degree.of heat
or. mmultaneously throuﬂfh both. branches for .
giving the maximum or thlrd degree of heat.

In- Wltness whereof T have hereunto signed- 65 f. o

my name in the preqence of two subserlbmﬂ'
wnnesses SR T -

Wltnesses. SRR
ARTHUR O FRASER
I‘RED WHITE. PR

. R T
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' L TN BT L T I PATTI T P A N e g
R e s WL 1';'::!5_.!'r!"l_'




	Drawings
	Front Page
	Specification
	Claims

