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UNITED STATES

PATENT OFFICI:

4y

W’ILIJAM E. SAW'YLR OF NEW YORK AND ALBON MAN' OI BR OOKI YN \I’ Y.

"’ELECTRIC-LIGHTING SYSTEM.

Specmcat:on formmg pan: of Let.te15 Patent No 205..303. dated June 25, 1878 applma.tton ﬁled ,
- May 31,1878,

Ao all whom i€ muay concern:

Bbe it Known that we, WILLIAM EDWARD
SAWYER, of the city, county and State of
New Yorlk, and AroN Max, of the city of

Brooklyn, county of Kings, :.md State of New |

York, _lhl.\" ¢ jointly invented: certain new and

ting-conduits aceording to the volmune of cur-

rent supplied by -the nmwmtor 4. The -out-
letting-condwnits LI; as mdlc.lted by the thick-
ness of the lines, are large, in order, without
heating and ('onsequoub W d‘d‘ﬁ, to conduct the
great quantity of carrentsupplied. - Itisclear

useful “lmprovements in Electric - Lighting | tlmﬁ all the conductors may he. of uniforii

Systems, of whichthe fOllO\Hnﬂ'lS a full, c]em
Cand exa (,t deseription. |

Ju another application filed b} us we have
shown and deseribed an electric la,mp inwhich
light is produced withount consu mpblon of the
earbon produeing it. -

The ohjeet of our prcsacnt nweution is to
pL ovide for such a distribution and applica-
tion of the electric current as will render our
own or any other lamp practically m)emtw

upon an extensive scale,
- Qur system consists in (fiv st) ANCW arrange-

Jment of electrical circuits, which are in pmb

(second) composed of conductors diminishing

in transverse mass as they incereaseinleng t]1

~and in part (third) of conductors having gr reat
radiating - surface,
afety-switchies to nunrd against the dangers

',:'-'-01 short- (.11'cmtmw in connection with ( ﬁfth) |

Jamps and lamp- hﬂ*}atmn‘ devices, by means of

. which the lamps are lmln.ed and e\tnwmshed |
- without danger of iracturmfr the carbons

“ thereof, or of mterluptmrr or ch'uwmn the re-
swmnceb of the circuits. .

In the drawings accompanyi n :md forming
~.a part of this spectfication, lllgme. 118 a gen-
~ eral view of the arrangements at cach lamp,
including a top view of the hmp hghter and
a side view of the safety-switeh.. TFigs. 2 and
3 arc other views of parts of Iig. I, and in
Fig. 4 is outlined a modification which may
be made of a part of the lamp-lighter. TFig.
5 issa diagram of the eirciits, showing the
'mmbuntlon of several of the Sets of tlppzm-

ratus shown in Fig, 1.

Referring, first, for convenience of deqcmp-
tion fo 1*1#. ."i, g is a generator of electricity:
- supplying “the 011tlettmrr conduits or conduet-
ors Lk £, which hranch mto conductors ¢ { muin,
the continuations of which are shown only i in
the case of conductors s i, the. circuits of
| wnductors ! 1 being merely 111(11cated by the
i~ and — signs, There may be any number
of bauchex T w leading from the outlet-

| have adopted the latter plan.-

our mvenmon, Q. =

provided with (fourth)

size; but the expense of such, as against con- .

| ductors diminishing in transverse massas they

15 80 -considerable that we
Therefore we
make the. first seetions, s m, of the “eircuits -
smaller than the ontlethnrr-('omlmtq and the
next sections, o o, still cml*lllm",, and so on in-°
definitely. In the cross- branches » and p in
cu'cmts i ¢, derived Ly méans of resistances 12

, we place the electrie- lighting :Lppm'atns of

extend outward,

Referring now to Figs. 1, 2, and 3 3, Qisthe

hmp- AD M, the hmp ll"lltel“ AV N, the
'sqfety -switell, mlﬂ Rthe reswlml(,e. (Showum

]Jlg. n. )

I the lamp of our ilvention ]mrembcfm.'
mentioned, which we prefer in all cases‘,to_
employ,-a ﬂumll plece of .carbon is heated to
Icandescence in. an atmosphere with which
16 will not chemically combine. Other at-
tempis to produce such a lamp have been
made, but among other things it has been
fouml_a,lnmst nnposq:ble to prweut fracture .
of the earbon. The fracturiug of the carbon -
is mainly due to sudden chmwes in tempera-
tures. -\While it becomes soft and pliable un- -
der the heat of the current at ovdinary tem- -
peratuves, 1t 1s extremely Dbrittle, and instan-.

taneous heating from its nornml condition to
‘a temperature of from 3,000°t0 40,000° Fahr-
enheit tends to disrupf the. piu'blcles and’ es-
tablish the voltai¢ are by which in 8 moment:
the carbon is- destroy ed.

‘The lamp-lighter.

avolds this difticulty.” Again, an accidental

short cirenit may. ocear with the resualt of sup-
plying
volatilize or destroy the carbon unless in-

8§o-muech current to thé lamp as to

stantly and_automatically .checked, and this
danger .is’ provided against. by the safety-
sw:tch To avoid ummc clectrical heating
from accidental or -other eauses in the con-
ductors, and the ereat resistanee oceasioned
by the hea.tmfr of a couducbor especially when

7m the 101‘111 Oi ! rlmoqt*lt we Lomtrlwt our
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“be melted by the electric heat. |
- The connectors % Z of Fig. 1 indicate the
“points ab which the lighting-cirenits leave the
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artificial cireuits, rheostats, or resistances 13,
of flat or ribbon wire, in order that they may
- present -considerable radiziiue-sarface, and

thereby lkeep cool when otherwise they might

branches 7 and p of Fig, 5. _
. A isafllatmetalliespring-lever fixed to hold-

~er Bby screw C, and making connections, when

the-lamp -Q is not in ecircuit, with contact-
point J. - | R

D is a lever provided with finger-piece 1.
‘working on screw orstud 13, - Yhen thelever
D is in_the position shown, its rounded ex-

tremity I is elear of spring-lever A ; but when

moved to the left the end D’ malkes connection

- with the spring-lever aid simultancously lifts
~the latter from iI{s connection. with. contact-

point J. '

pins G of pinion (., The pinion G, rotating

~on screw or stad G*, carries with it'a fan, H,

situated below the pinion; but as the construe-
tion of such mechanism is thoroughly ander-

stood, we have not ‘deemed it necessary to
1llustrate tlie same in detail. The object of

the fan is to retard the movements of the le-

‘ver D, and thus compel the person lighting a
“lamp to ‘““turn on?’ the: eurrent . gradunally.

2xny other means of insuring a gradual move-
ment of the mechanism will answer the pur-

pose; and; as an example; we have indicated
- 1n Fig. 4 a modification that may be made in
‘this apparatus, « being a tube of glass or mot-
‘al, In which travels a plunger, 0, on piston-
‘rod ¢, provided with finger-hook d. The pis-

ton-rod works loosely in the.tube-head 7, and
the plunger is pressed toward tube-head ¢ by

c¢otled spring 2.  Im the head ¢ is an opening,

¥, provided with a valve, h. This device may

‘be attached to theapparatus of Fig. 1, so that,
{or Instance, when the plunger is drawn into
-the position shown, a cateh shall take hold. of

the lever D, and the piston-rod being released

‘and the valve % closing, the slow escape of the

air as the plunger is followed up by spring 3
may cause the piston-rod to slowly move the

~lever D and light the lamp. The piston-rod.c

disengaging when the lamp is lighted, all that

-1s necessary in order to put out the light is
to move the lever D back to the position it

occuples in Fig: 1,-and this “nray be arranged

- to be accomplished by a second catch upon the
~piston-rod ¢, and the same movement of the
- rod as that which takes place upon lighting

the lamp; but since, as before observed, any
refarding device will answer the purpose, we
have not deemed it necessary to enter into the
details of modifications, which wonld only

‘needlessly camber our specification.

Recurring to Fig. 1, XX and I, are resist-
ances of, say, fifteen ohms cach. P is a re-
sistance of, say, twenty ohms; and O O are

Hiye resistances of, say, twoohmseach. N and

N are stops for lever . M M are six metal-

- Fixed to the lever D is o mutilated spur-
wheel F, the teeth I’ of which mesh into the
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Lic contact-pieces, with which lever 1 makes
connection as it ismoved, which contact-pieces
are connectéd, as shown, with the five resist-
ances O 0. All of these resistances may be of
the character of resistances R, whiely, as better -

shown in Fig. 2, is a flat wire or ribhon of

aietal.  This ribbon is wound over pins T,

fixed-to any suitable insulating-base. The
eonnectors v IX may be of any desired form.
Being in the shape of a ribhon, the conductor

constituting the resistance has a large radiat-

ing-surface, and ‘a space being left hetween

-cach layer to permit of free access of air any
| lieat which may be evolved is rapidly dissi-

pated. - The resistance IR operates to divert o
portion of the current flowingin the branches
mto the lamp (). 1In many cases 1t may be

omitted.

- The safety-switch is of the sithplest con-
struction. U is an ordinary clectro-magnet;
Y, an ordinary armature-lever; W, a stand-
ard, in which the armature-lever is pivaoted,

and V* a retractile spring. The pin V', fixed

to the lever V when the lever is not actnated.
by the magnet U, serves to hold the bent lo-
ver X, working in its hearing Xy in the posi-
tion shown in the drawings, When, however,
the lever V is attracted by magnet U, the pin

Viislifted and tlielever X, actuated by spring
X, escapes from its imprisonment. o

The operation of the switch ‘is as follows:
When the proper strength of carrent 1S sup-
plied to the lighting-cirenit, the spring V*is
30 adjusted that the lever V does not respond
to magnet U; but when from any cause there.
15 an increase in the current which might mn-
jure the lamp or other apparatus or other
lamps in ecircuit, the retractile - force of the
spring V* isrovercome by the attractive force
of the magnet, and the circnit through Spring .-
X, lever X, armature-lever \, standard W,
and the magnet is instantly Lroken by the re-
lease of lever X, o |

In place of the safety-switch we may inter-
pose 1n the ecircenit a. section of a conductor
more readily fased than the conductors consti-
tuting the rest of the eciretit, so that when
there is too mueb.current. this section shall he
instantly melted and the continuity of the cir-
cuit destroyed. |

The operation of owr dpparatus is as fol-

lows: Thecurrent enterstlie resistance 12 £ roni

the points;Z 7. I'rom the resistance at the
points R"and R? the current divides, the re-
quired portion entering the lighting-circuit.
When the lever D is in the position shown,-
the current passes from the point 13 to the
spring-lever A, contact-point J, resistance I.
of fifteen ohms, and thence through spring Y,
levers X and V, standard W, and magnet- 1
to the point IX'. In this position of the lever
D the lamp is not in operation, and the re-

sistance of the cireuit is fifteen ohms, (disre-

garding everything cxecepting resistance 14.)
Lo light the lamp, thelever D is moved to the
left, and while it is still in. connection with
the first contract-point, M, it end 1) makes



“nection..between A and J is broken.

- of the sub-circuit thn' vohms.

~the carbon is cool being practically nil.
lighting-circuit being now divided into two
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connection with spring-lever A, and the con-
\With-
out having been-interrupted the circuit of the
lighting apparatus 1s now divided info two

sub-cireuits, one of which is from the point R*
by way of spring-lever A, resistance K, of fif-

teen ohms, resistance L, of fifteen ohms, and
the safety-switeh, to point R; total resistance
. The other sub-
eireuit is from the point I by way of spring-
lever A, lever D, the first contact-point 1,
the five resistances O O, of two ohms efwh

- the lamp Q, resistance P, of twenty ohms, and
‘the safety-switch to pomt Ry total resistance

thirty ohms the resistance of the lainp while
The

sub-circuits of thirty ohms resistance each,

~ the resistance of the circuit is still fifteen

ohms, and although the lIamp has been ‘intro-
duced no dlsturbmg influence has been ex-

erted npon other lamps or circuits. The cur-
-rent flowing through the lamp begins to heat

the carbon, Wwhich 1‘1p1d1y acquiresresistance,

and the 1'esmtfmoe of the carbon increases in
- proportion to the movement of the lever ID

over the contact-points M until all of the five

- resistances O, oftwo ohms each, have been cut.
out of cucult, and the lamp is left in circnit

with theresistance P, of twenty.ohms; but the

resistance of the hmp isnow ten ohms, so.that |

the total resistance of tlie sub- cuomt of the

-lamp is still thirty ohins, and, the resistance of |

theother suls- eucultrenrunmrrundmnwed the

Joint resistance is as at the outst,t; httoen'

ohins. -
It will thus be seen ‘thatthe hmp -13 ghtor of

our invention not only prevents the too sud-
den heating-of the carbon, but completely ob- |
viates the disturbing influences of changes in |
resistance which have beretofore accom lnmnd

the lighting or extinguishing of a lamp.
The qpphoatlon of’ tho lamp lighter to elee-

- tric lamps in which the light is produood by

the voltaic are by removing resistances from

“the eireunit in proportion as the carbous sepa-

-rate will be comprehended without farther
~explanation,

Recurring now to Fm o. in wlnoh W o»hfwe

~ shown more than one branoh from a single

sour'ee of electricity, and mnore than one hmp
in each branech, we are aware that it is not new

- toplace a number of lamps in series in the cir-
“cuit of a generator, or to divide the current

among soveral conductors each containing a
mnrr]e lamp, or to divide the current among
.5evoral cross-branches, # p, each containing a
single lamp. ‘It is new, with us, however, to

or several cross- bmnches, each containingtwo

1s the tenth of an ohm.

!

among a large nuimber of lamps, if there is a
('omluctm 110111 the grenerator to each-lamp, or
a cross-hranch to eqoh lamp, the quantity of
current sapplicd must be very great, and: in
the event of a short circuit ooourrlnrr in any
lamp the result would be disastrous to the
lamp, if it would not-extinguish all the other
lamps; third, in placing a laree number of
Iamps I semos, each lamp lmwnn- a consider--
able resistance, the intensity of the current,
inorder to overconie the combined resistances, -
must be very great, and to obtain the proper
current 1s far more expensive than it is to ob-

“tain a current of greater quautltv with less in-

tensity. |
To 1llustmto the ﬂl&.mlmntafros wttondmw
1 the placing of very many la.mpb 1n series, let
it be assumed thiat there are oile hmfdred
lamps in cireuit, and that the resistance of
.each.lamp is ten ohms then the combined re-
sistance of all the ]‘me% 1s one thousand chins, ”
and this in the service of current for électric
lighting i1s impractical. Suppose, now, that
there .Lueonolmmlred conductorsloadmrf from .
the generator, and thatin each conductorthere
1s a single hmp of ten ohmns resistance, then
the joint resistance of the one hundred Iamps
Not to mention the
wear and tear upon the generator of so slight
& resistance, let it be supposed that a short
circuit oceurs in one of the lamps—as, for in-
stance, by an-accidental connection across the

| terminals of the resistances K, L, and P, thus.

cutting ont those resistances—then the resmt
ance of its conductor becomes nil, and notonly

‘are all the.other lamps dopnved of the cur-
Tent, or the greater portion thereof, but the

| short- cn'cmtmrrl unp cirenit receives somuch |

 divide the current among several conductors, +

or more lamps, and lest the advantages of our

arrangement may not be apparent we will pro-
(30(5{1 to oxphun the same in detail.
1t is well understood, first, that to produce

a good electric light a current of electricity

| comb]mn"‘ oonsldcmblo intensity is 1indispen-

Sable, second m dl\ 1ding the electric current

quently impractical.
{ plan, let it be supposed that thoro arc ten con-

current that the lamp is destroyed, even shounld
there be no other disastrous result. If to
avoid this we increase the resistance of the
conductors, ar hhcnlly or otherwise, outsme

‘of the lamps, wesimply waste current in over-

coming the added or artifici al 1‘031sttmoes_
whiel clearly would be costly, and -conse-

Adopting, finally, our

ductors or cross-branches, » p, leading from

the generator, each containing ten lftmps of .
‘ten ohms resistauce each. The combined and.

Jomb resistance of the cireuit of the generatort

1s ten ohms ¢

L0218 210, Theresistance of

the cirenit is Letter suited to the generator,

and should a lamp short-cireunit the rosull;
would not be disastrois. On the (.ontmry if;

could hardly be detected. The very slight
proportion of current taken from the ninety
lamps in the nine perfect conductors, and the
very slight proportion of current added to the
nine l'tmps in.the conductor containing the
short-cireuiting lamp would have no apm ecla-
ble effect upon olthcr the ninety or nine.

In concluding the description of the system
of our invention we remark, first, that there
may-be in each lamp-lighter any numbw of
resistances (O, of mwnumbet of olims, or parts -
of an ohm, resistanece oa(*h, second, that the.
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;'-'Iever D ma,y furbher operate to cub oub resist-
ances K and 1, and, finally, to break their cir-
-+ cut altowether, reducmg, while doing so, the
-tesistance of the circuit of lamp Q; third, 'that

. everything in the lamp-lighter, emeptlnw the
the lever: D resistances O O, and lamp Q, may

- “De omitted, since the resistances O O -may be
- be mcrc-qsed to such an extent that when they
" are all in cirenit the current will be too weak
to heatthe carbon, and removing them from

{the cireuit will ;.uld resistance to the carbon

- by its heating in pwperbmn as they are re-
. moved.:

“Having thus fullv described our invention,

- what we claim as. new, and desire to secure h} .
_thters Patent, is— | |
. The combumtmn with an electric lamp,

of ._1 switeh, whieh'in ]whtnw the lamp gradu-

-ullv lmnows a ]Q&I‘sldli(‘{‘ Imm tlw (:11‘t:l11t_

tl_lert'oi |
2. The combination, with an Plf‘ctllc lamp,

“of a switel, which,w lnlcpre.sm ving the conti-
nuaity of tlle elreult gradually removes a re-
“sistance from the cn-cmt ‘of the lamp. . -

3. The. combination, with an clectrie famp,

~of aresistance in the circut thereof which is
lessened as the mswmnce of the Iamp is in-

- ereased, . .

4. The hmmn deseried mothotl of lighting

an electric ]..lmp CONSISting 1 (*.wsmfrtheﬂm\
ol cun 'f*llf in such Lunp {0 iner Se N st noth

- slow ly
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5. In an electric- lighting system, “two or
more conduetors supplled with electricity by

‘the generator of electricity which is the eom-.

mon source of supply for such system, and in
each of these conduetors, or in circuitsderived
therefrom,two or more electric lamps, the same
being so armnged for the purpose of insuring
the necessary distribution and subdivision of
the current without artificial lengthening of
the cireuits by the introduction of resistances
which would only waste the current, as set

{orth.

6. Inan e]ectrl(,-ur-htmfr aystem rheostatq
resistances, &e.,. hwnw grmﬁ mdmtmrr-snr-
faces, the same being plefera,blv constructed
of a thin flat conductnw medium, to which
the air is given frec access, S0 that the heat
generated by thecurrent is mpldlv radiated or
Lenducted ofl. .

% In an electrie- Iwhmw qysbem. an clec-

trical appz}ratuf-; enerrrlzed by the -eurrent

flowing in such aystem which, when there is
an ’11)'!101‘!‘11:11 flow of current in a part or parts
of such system, automatically operates todis-

| rupt, dm:(mne(,t or change the circuit of such
part or p.a.l s,

 WILLIAM EbwaARD SAWYER.
__ ALBON MAN.
Witnesses:
- WM. H. CHURCH,
R. M. STRATTON.
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