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‘ELECTRIC-LIGHTING SYSTEM.

Specmcatlon formmg paxt of Letters Pateiit No. 205.308. dated June 25, 1878 apphca.twn ﬁled .
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1o all whony ié may concern:

Be it Kpnown that we, WILLIaM EDWARD
Sawyee, of the city, counby, and State of
New Yorl, and AnBox Max, of the city of
Brovklyn, county of Kings, and State of New
York, have jointly invented- certain new and
useful Improvements in Electric - Lighting
Systems, of wliichthe fOllO\Hnﬂ'lS a full, clem
and exact descmptlon. .

I another application filed by us we have
shown aud deseribed an eleéctric lamp in whieh
light is produced without cnnsumpmon of the
carbon produeing it.

The ohjeet of onr pmscnt mventlon 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 operative
upon an extensive scale.

Our system consists in (first) a new arrange-
-ment ol electrical circuits, which are in pzut,
(second) composed of conductors diminishing
in transverse mass as they increase in lenrrth,
and in part (third) of conductors having great

radiating - surface,
safety-sw xt(ll(,s to "u'u-d against the dangers
oi short- (,ncumn" in conneetion with ( ﬂfth)
"Lamps-and lamp- 11“'11[3]!10' devices, by means of

. which the lamps are lwlued and extingnished -

without danger of iracburmv the carbons
thereof, or of luteuuptmv or ch'uwmo there-
sxsmu('es of the circuits.
In the drawings accompauym and forming
' part of this specification, Figure 1 is a gen-
" eral view of the arrangements at each lamp,
including a top view of the lamp- hghter and
a side view of the safety-switch.. Figs. 2 and
3 are ‘other views of parts of Fig. 1, and in
Fig—. 4 is outlined a modification which may
be made of a part of the lamp-lighter. Fig.
‘5 is - diagram ol the circiits, showing the
combination of several of t-he-sets of appa-
atus shown in Fig, 1. :
eferrlng, first, for convenience of descmp-
tion tp Fig. h, jis a generator of electricity
supplying e outlettnw conduits or condnet-
ors kK, “luch Dranch mto conductors I  nvin,
the continuations of which are shown only i in
the case of conductors me s, the circuits of
cmxdnctoxs 1T being merely indicated by the
-1~ and — sigus, 'l‘here may be any number
of brauches {1 m % leading from the outlet-

provided with (fourth)

‘the carbon is. destroyed

plying

in the form 01 a rlieostat, we ¢

ting-conduits aceording to the voluie of cur-
rent sapplied by the oencmtor J+ The ont-
letting-conduits LI, as mdlc.lted hy the thick-
ness of the lines, are large, in order; without
heating and ('onsequenb waste, to conducb the’
great quautlt y of carrentsupplied. - Ttisclear
that all the conductors 1nay he. of uniforit
size; but the expense of such, as against con- .
ductors dumms]uurr in lransverse massas they
extend outward, is so considerable that we
have adopted the latfer plan.: Therefore we
make the. first seetions, s m, of the- cu'emts :
smaller than the outletnnmcondmtﬁ, and the
next sections, o o, still smaller, and’so on in-°
definitely. In the cross- branches » and p in
eucmts « ¢, derived by meéans of resistances i

, we place the eleetric- lighting 'mpp'u‘atus of’
our invention, Q.

Referring now to 1«10’5., s 2y 1 and 3 3, Q isthie
l’lmp- AD M, the hmp lighter; 17V X, the’
sqfety sthell.mld Rthe resxshnce. (Shownm :
Fig. 5.)

T the l‘unp of our irivention herembefow
mentioned, which we prefer in all casds. to
employ,-a snmll piece of carbon is heated to
incandeseence in. an atmosphere with which
it will not chemically combine. Other at-
tempts to produce such a lamp have been
made, but among ofher things it has been
found almost nnpowble to pru’eut fractare .
of the earbion. The fracturiug of the carbon -
is mainly due to sudden ch‘mrres in tempera-
tures. \While it becomes soft and pliableun- -
der the hieat'of the current at ordinary tem- -
peratures, it is extremely brittle, and instan-,

-taneous heating from its normal condition to
‘a temperature of from 3,000° to 40,000° Falr-

enheit tends to disrupf ‘the . p.u'blcles and es-
tablish the vol{aic arc by which in & moment
The lamp-lighter.
avoids this difficulty.” Again, an accidental
short cirenit may. ocenr with the result of sup-
so-much current to the lamp as to
volatilize or destroy the carbon unless in-
stantly and automatically .checked,. and this
danger.is’ provided against- by the .safety-
switeh.. To avoid undue electrical heating
from accidental or -other causes in the con-
ductors, and the great resistanee occasioned
by the heatingof a conductor especially when -
construel our:



artificial cireuits, rheostats, or resistances 1t,
of flat or ribbon wire, in order {hat they muy

- present -considerable radizting-surface, aud

thereby keep cool when otherwise they might
be melted by the electric heat. »

. The connectors % 7 of ‘Fig. 1 indicate the

points at which the lighting-cireuits leave the

branches % and p of Fig, 5. i

. A isaflatmetalliespring-lever fixed to hold-

erB by serew C, and making con nections, when

the lamp Q is not in circuit, with ‘contact-

point J. - ' _ L

. D is a lever provided with fi nger-piece 1.
working onserew orstud 1. When thelever

D is-in_the position shown,its rounded ex-

- tremity 1) is elear of spring-lever A: but when
: niey S H

moved to the léft the end D’ makes connection

- with the spring-lever anfl simultaneous} y lifts

the latter from its conhection with. contact-
point J. - ’ o
Fixed to the lever ‘D is a mutilated spur-
wheel F, the teeth 1" of which mesh into the
pins &’ of pinion G, The pinion G, rotating

~on screw .or stud G, carries with it'a fan, H,

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

Stood, we lave not ‘déemed it necessary to

illustrate tlie same in detail. The object of
the fan is to retard the movements of the lo-
ver D, and thus compel the person lighting a
lamp to ““turn on’’ the eurrent gradnally.
Any other means of insuring a gradual move-
ment of the mechanism will answer the pur-
pose; and; as an example; we have indicated 1
in IFig. 4 a niodification that may be made in
this apparatus, ¢ being a tube of glass or met-

“al, in which travels a planger, b, on piston:
‘rod ¢, provided with finger-hook d. The pis-

ton-rod works loosely in the.tube-head f,and
the plunger is pressed toward tube-head ¢ by
coiled spring 4. In the head ¢ is an opening,
¥, provided with a.valve, 4. This deviece may
be attached to theapparatus of Fig. 1, so that,

- for instance, when the plunger is drawn into
-the position shown, a catch 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 4
may cause the piston-rod to slowly meve 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
oceupies in Fig, 1,-and this -nmy 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
retarding device will answer the purpose, we
have not deemed it necessary to enter into the
details of modifications, which would only
needlessly eamber our specifieation.
Recurring to Fig. 1, K and I; ave resist-
ances of, say, fifteen ohms cach. P is a re-
sistance of; say, twenty ohms; and O O are
fiye resistances of, say, twoohins each. Nand
N are siops for lever D, M M are six metal-
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lic contact-picees, with which lever 1) makes
connection as it ismeved, which contact-pieces
are conneetéd, as shown, with the five resist-
ances' O 0. All of these resistances may be of
the character of resistances R, whiel, as better

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

‘yietal.  This ribbon is wound over pins T,

fixed to any suitable insnlating-base. The
-eonuectors B I¥' may be of any desired form.
Being in the shape of a ribbon, the conductor
constituting the resistance has a large radiat-
Aing-sarface, and a space heing left between
each Jayer to permit of free aecess of air any
heat which may be evolved is rapidly dissi-
pated. - The resistance IR operates to divert
portion of the enrrent flowing in the branches
into the Tamp (). In many cases it may be
omitted. -

The safety-switch is of the sihplest con-
struetion. U is an ordinary electro-magnet;
V, an ordinary armature-lever; W, a stand-
ard, in which the armature-lever is pivoted,

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

to the lever V when the lever is not actuated
by the magnet U, serves to hold the bent le-
ver X, working in its bearing \, in the posi-
tion shown in the drawings. When, however,
the lever V is attracted by magnet U, the pin’
V'islifted and tlie lever X, actuated by spri ng

X, escapes from its imprisonment. -

The operation of the switch ‘is as follows:
When the proper strength of current is sup-
plied to the lighting-cireuit, the spring V* is
50 adjusted that the lever V does not respond
to magnet U; but when from any cause there:
Is an increase in the current which might in-
jure the lamp or other apparatus or other
lamps in ecircuit, the retractile force of the
spring V? is-overcome by the attractive force
of the magnet, and the cirenit through spring .-
Y, lever X, armature-lever V, standard Wy
and the magnet is instantly broken by the re-
lease of lever N o

"In place of the safety:switeh we may inter-
pose in the cireuit a.section of a conduetor .
-more readily fased than the conductors consti- ,
tating the rest of the cireuit, so that when
there is too muel.éurrent.this section shall he
instantly melted and the continuity of the cir-
cuit destroyed. _

The operation of onr ipparatus is as fol-

- lows: Thecurrent entersthie resistance 2 from

the points;Z 7. Trom 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 I¥* to the
spring-lever A, contact-point J, resistance I,
of fifteen ohins, and thence through spring Y,
levers X and V; standard W, and magnet- 1}
to the point I'.  In this position of the lever
D the lamp is not in operation, and the re-
sistance of the cireunit is fiftecn ohms, (disre-
garding everything excepting resistance L.)
To light the lamp, thelever D is moved to the
Ieft, and while it is still in. connection with
the first contract-point, B, its end 1) makes
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connection with spring-lever A, and the con-
nection..between A and J is broken. With-
out having beeninterrupted the cirenit of the
lighting apparatus is now divided into 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-switch, to point R; total resistance
of the sub-circuit thirty ohms. . The othérsub-
cirenit is from the point R* by way of spring-
lever A, lever D, the first contact-point 1,
the five resistances O O, of two ohms each,

-the lamp Q, resistance I’, of twenty ohms, and

the safety-switch to point R; total resistance
thirty ohms the resistance of the lamnp while
the carbon is cool being practically nil. The

lighting-circuit being now divided into two-

sub-circuits of thirty ohms resistance each,
the vesistance of the circuit is still fifteen
ohms, and although the lamp has been ‘intro-
duced, no- disturbing influence has been ex-
erted upon other lamps or circuits. The cur-

-rent flowing through the lamp begins to heat

the carbon,which rapidly acquiresresistance,
and the resistance of the carbon increases in.
proportion to the movement of the lever I
over the eontact-points A until all of the five

* resistances O, oftwo ohms each, have been cuf,

out of circuit, and the lamp is left in circnit
with the vesistance P, of twenty.ohms; but the
resistance of the lamp is now ten ohms, so that
the total resistance of the sub-cireuit of the

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

theother sub-circuitremaining unchanged, the
Jjoint resistance is as- at the outset fifteen
ohms. E

It will thus be seen thatthe lamp-lighter 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 heretofore accompanied
the lighting or extinguishing of a lamp.

The application of the lamp-lighter to elee-
tric lamps in which the lighf is produced by

" the voltaic are by removing resistances from

the cireunit iti proportion as the carbous sepa-

‘rate will be comprehended without further

explanation. ‘ . : -
Recurring now to Fig. 5, in which we have
shown more than one branch from a‘single
source of electricity, and more than one lamp
in each branch, 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 several conducetors, each containing a
single lamp, or to divide the current among
several eross-branches, # p, each containing a
single lamp. "It is new, with us, however, to

divide the current among several conductors, -

orseveral cross-branches, each containingtwo
or more lamps, and lest the advantages of our
arrangement may not be apparent we will pro-
ceel to explain the same in detail,

1t is well understood, first, that to produce
a good electric light a current of electricity
combining considerable intensity is indispen-
sable;second, in dividing the eleciric current

“ten ohms resistance each.
| Joint resistance of the circuit of the generatort

! .
among a large nuinber of famps, if there is 2
conductor {rom the generator to each-lamp, or-
a cross-hranch to each Jamp, the quantity of
current sapplied must be very great, and: in
the event of ashort cireuit occurring in any
lamp the result would be disastrous to the
lamp, if it would not-extinguish all the other
lamps; third, in placing a large nomber of
lamps in series, each lamp having a consider--
able resistance, the inteusity of the eurrent,
inorder to overconie the combined resistances, -
must be very greaf, and to obtain the proper
current is far more expensive than it is to ob-
tain a current of greater quantity with less in-
tensity. - T : _
To illustrate the disadvantages attending
the placing of very many lamps in series, let
it be assumed that there are one hwitdred
lamps in cireuif, and that the resistance of

-each lamp is ten ohms, then the combined re-

sistance of all the lamps is one thousand ohmns,
and this in the serviee of current for électric
lighting is impractical. Suppose, now, that
thiere are one hundred conductorsleadin g from '
the generator, and thatin each conductorthere.
is a single lamp of ten ohms resistance, then
the joint resistance of the one hundred famps
is the tenth of an ohm. XNot to mention the
wear and tear upon the generator of so slight
o resistanee, let it be supposed that a short
circuit oceurs in one of the lamps—as, for in-
stanee, by an-dceidental connection across the
terminals of the resistances K, L, and P, thus.
cutting out those resistances—then the resist-
ance of its conductor becomes nil, and notonly

~are all the.other lamps deprived of the ecur-
Ient, or the greater portion thereof, but the

short-circuiting lamp cireunit receives somueh
current that thelamp is destroyed, even should
there be mno other disastrous reswlt: If to
avoid this we increase the resistance of the
conductors, artificially or otherwise, outside
of the lamps, wesimply waste currentin over-
coming the added or artificial resistances
which clearly would be costly, and .conse-

“quently impractical. - Adopting, finally, our
| plan, let it be supposed that thereare ten con-

ductors or cross-branches, » p, leading from
the generator, each containing ten lamps of .
The combined and.

is tenohms :—19:20:-10.  Theresistanee of
the cirenit is better suited to the generator,
and should a lamp short-cirenit the result
would not be disastrotis.  On the contrary, 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 lamps inthe conductor containing the
short-circuiting lamp would have no apprecia-
ble effeet upon either the ninety or nine,

In concluding the description of the system

{ of our invention we remark, first, that there

may-be in cach lamp-lighter any number of
resistances O, of any number of ohms, or parts -
of an ohm, yesistanee each; second, that the.
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,-"'Ie\'er D may furt,her operate to cub out resist-

ances’K and L, and, finally, to break their cir-

-4 eult altowether, reducmg, while doing so, the
yesistance of the circuit of lamp Q; third, that
. everything in the lamp-lighter, exceptlm the
.the lever.D, resistances O 0, and lamp Q, may’
-be 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
-0 heatthe carbon, and removing them from

the cireuit will add resistance to the . carbon

by its heating in p10porb10n as they are re-

. moved. :

.~ “Having thus fally deseribied our invention,
what we “elaim as.uew, and desire to secure hy

Lctters Patent, is—
. The combnmhon with an eléctric lamp,
of d switeh, which'in ]whtmw the lamp gradu-

ullv lomox(,s a mslst.mov Ixom the cu'cmt‘

tl_lert-ot
2. The combination, with an eloctuc lamp,

- of a switel; which,w lnlepresm ving the conti:
nuity of the cn'eulty -adually removes a re--

sistance from the cireuit of the lamp. ;

3. The-combination, with an electric lamp,
of aoresistanee in the circut thereof which is
lessened as ‘the resistance of the lamp is in-

- ereansed.

4. The Tierein-deseried mothod of Imhtmfr
an electric lamp, consisting in c.msm"theﬂo“

of current in such Jamp o increase in stl (-nnth

slowly..

5. In au electrie-lighting system, two or
more conductors supphed 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 almnged for the purpose of i 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
forth. -

6. Inan electrlc-n(-htmfr ayste’m “theostats,
resistances, &e., lmrmfr gre'u; radiating-sur-
faces, the same being 1)1eferab1v constructed
of a thin flat conductnw medium, to which
the air is given frec access, so that the heat
generated by the current is mpldl y radiated or
(.ondncted ofl. .

7. In an electric- ll.uh«,mor system, an elec-
trical apparatus enerwwed ‘by the -current .
flowing insuch system which, when there is
an qbnornnl flow of current in a part or parts
of such system, automatically operates todis-

Tupt, dxsconnect or change the circuit of such

part or parts.

WILLIAM EpwarD SAWYER.
ALBON MAN.

‘Witnesses:
WM. H. CHURCH,
R. M. STRATTON.



