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~ UNITED STATES

PATENT OFFICE.

EMILE REYNIER, OF PARIS, FRANCE.

INCANGESCENT ELECTRIC LAMP.

SPECIFICATION forming part of Letters Fatent No. 242,984, dated June 14, 1881,
Application filed April 14, 1881. (No model.)

To all whom it may concern:

Beitknown thatI, EMILE REYNIER, of Paris,
in'the Republic of France, have invented a new
and useful Improvementin Incandescent Elec-
tric Lamps, which improvement is fully set
forth in the following specification.

This invention relates to an electric light or
electric lamp, having the conductor by the in-
candescence of which the light is produced
composed of anumber of blocks or seetions, so
that the current, in its passage through said
conduetor, passes across a namber of joints or
contacts. Theterm “incandescence”is applied
to such lamps to distingunish them from * vol-
taic-arc” lamps, in which the light is produced
by the passage of the electric current between
two electrodes separated by a measarable dis-
tance; but it is not interded by either name
to give expression to an absolute signification,
ot to particular theoretical ideas. In the same
way the term ¢“conductor” is applied to all
bodies capable of furnishing a passage to the
electric current, aithough some bodies known
as ‘““conductors”—carbon, for example—in cer-
tain of their properties resemble the dielee-

“ tries.
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In an electric Jamp the heat developed in a
unit of time by a current having the tension of
1 is proportional to-the product E 1, in which
the difference of potential on oppesite sides of
the lamp i$ represented by the factor B, If

“the value of E is small, as in the early incan-

descence-lamps of Lodyguine, Rorer, Bouli-
guine, or Reyuier, it is necessary to the factor
I large to bring the prodnet B I to the desired
value, and in that case, as is well known, large
conductors and perfect contacts are demanded
by the great intensity of the currents, so that
the application upon.long circuit of incandes-
cence-lamps of low resistance is very costly.
By reducing the section and increasing the
length of the conductors, (of carbon or refrac-
tory metal,) as some electricians have done, a
sufficiently great resistance is obtained, it is
true; but the incandescent surface being at the
same time increased, the temperature is for an
equal expenditure of force less elevaied, and

- the production of light consequently dimin-

ished: '

The object of the present invention is to pro-
duce incandescence-lamps of great resistance
without having recourse to the use of long and

-féctly - closed -vessels.

fine conduetors, and this result is obtained by
the application to eléctric lamps of a prinaipie
which has not lieretofore been usefully applied
in the construction of lighting apparatus, and
which may be thus stated:

With an electrie conductor of any suitable

wmaterial, forn, and dimeusions, the effective’

electrical resistance is considerably increased
by dividing it transversely, and this increase
of resistance is greater as the sections are more
numerous, and as the pressure at the pointsof
contact between the sections isless. With
sections very close together -a short and not
very fine conductor will have a considerabis
effective resistance, which, nevertheless, will
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depend upon the proper resistance of the sub-

stance or snbstances of which it iscomposed-—

such as graphite, gas - carbon, agglomerated

carbon, wood-carbon, carbonized paper, or oth-
er organic materials, refractory metals, and the
like. This prineiple can be appliéd to incan-
descence-lawps operating without access of air,
or to lamps operating in the open air,or in im-
perfectly-closed vegsels. -
In the accompanying drawings, which form
a part of this specification, some specimens of
conduetors and of lamps of both these classes
are illustrated, and for greater clearness the
drawings are, for the most part, on a scale
somewhat larger than the natural size. The
choice of dimensions, form, and proportious to
be given to the apparatus is not, however, lim-
ited to what is shown. .
Figures 1 to 12 illustrate various forms of
conductors for lamps, in which they are pro-
tected from the air, Fig..2 being a sectional
view, and the other figures views in clevation.
Figs, 13 and 14 are views, in vertical section,
of two forms of incandescence-lamps having
conductors protected from the atmosphere
and made in accordance with this invention.
Figs. 15 and 16 are diagrams illustrating -the
general construction of conductors for inean-
descence-lamps, made, in accordance with this
invention, for use in the free air or in imper-
Figs. 17 and 18 ars
respectively a front view, partly in section,
and a vertical section at right angles to the

70

75

8o

83

go

95

100

plane of Fig. 17; Fig. 19, a view similar to -

Fig. 18 of another form of lamp; and Figs. 20
and 21, front and end views respectively of
-a number of connected rods, forming the two
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tected from the atmosn‘her‘e sines these 1nss
indefinitely, it is not necessary to provide for
their renewal.

The eonstruction of the sectional ¢ ondueciors
is ve Vsnnple. The first speclinen is repre-
sented in Tig. 1 in. elmmwa and in Tig. &

" section. The mcavdcscmt co 3
divideﬁ‘i into 2 number o seﬁi,iozas,, 8,
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condactors of a lamp. T n&.. 99.is & face view
of still another form of open-gir lzmp: mm
Tigs. 23, 24, and 25 detail views @’
thereof.

Tn elactric lamps having the conduciorn

A B are contact-pieces, and hold
them the sectional cenductor, exerit
on more or less pressure, o8 may
_| Q TE g

oyt n}

173 o
crugh the sections,nors as
spaces to be between thiem, whieh ¢
pui ont the iight or d{ewrmm«n p
of voltaic ares. =

The sabatance or sabstancay comyp
conduetors thsm be very rafrasion
graphite, gas - carbon, arfg‘m‘emwm
wogd- mi’wn ‘carbonized pap
ganic ma tez'm‘ or *‘efmﬁmr“
um, osminm, ruthenime,- &e
pieces ars made of the same.
somewhat less vefractory maibrmi
inwm. :

14 is-evident that the sectional counductors
conld bo obtained by making ov forming sepa-
rately fhe several sections of which il 2y are |
composed and then assembling thew, or by
making the condnetors of ong piace and then
dlvmmb it. - The gectiona 1 eondnetors i‘aay
hismogeneous or heterogenpeous. The trans-
verse scetions may be of the some nize of of
different sizes. 'The planes of intersection or
joints of the conductor ean be nﬂmenﬁmuiar
to the general direction of the current, Higs
r.:.ﬂd or oblique to this directios, Fw. .3

ey meed not be parallel with each atlmr,
£ 4 but in ne case shoukd they bs parallel
to the dmecnon of the current.

The specimens of conduciors just described
are p“lmmtlc or cylindrical in form. and or
solid or hollow, as may be desired. "”me’mce
or e:memenca will, perbaps, ¢ dsmonstraie the
’mhtv of giving them forms swelled in the

be 3.
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Fig, 6, or apermﬂ' frora end fo éngd, Fig. 7, or
nthcz' varieties of f@z'"‘ ,
“The contacts of the. mwve nb a@@\:ions ;
each other can be plane sarfacss, as
amples agreuﬁy given, curves é,
eal, 89 in Tig. 9, p]:m@ -CORVeR h
dotble- -convex, ag in Hig. 11, "Eue
named forms of contach bave for gqual ;
ure o grésier effective resistan 168 $han the
ce@mg, in which the ad;-mam i ces
ozely conformed fo each othen”
the conductor is arched. A sin nios
Iav, or obligue form ean he gl
meau 15 is obviongy that th
world onerate in any position=-L
tiosl; or “inelined. -
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o bis sen the bwe %n\ uc;- hieces A
B, of o lather is fized to the eenter of
the = head l‘i, and the former iz com-
PrEEs: m‘m s, Byond gaided in o cham-
with thc metallic head V. The

nees the desired pr
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mid‘. i po-

neans of several b 0; ts, %, of insulat-

ial, The two wires ﬁom the source

‘ y are GOHH“GL sd directly or indi-

regtly with the two beads which @omm»mvmtn

Tesn ﬁwnly, with the two contact- plebev A B
The interior of the chambsr is deprived of ox

gen, either by combustion produced in it or oy
withdrawing the airin any cmu ary or saita-
‘ble wayyor by replacing the air with & gav
whieh dose nob support combustion,

Fig 14 the contast-pieces A B ave fixed,

cw -
‘m

ively, toths eaﬁ"ﬂmiiﬁam of thetwo ﬂe‘.u-
19 pﬂateg R and 8. - The pregsuis upon the
pectional conduetor a b is regulated by means
"wbolt, Z, wadeoling glating material, Plates
Rond S are prolonged by fwo barg, which are
astﬂved to, but insulated f.mm the metallic
1 X, and the binding-posts for the cou-
dwmmmwxrﬁs are connected mm mom. The
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air-tight bell-glass 2 is seeured to ths head X

by weans of a serew, Joint.

Lamps to be used in the free air orin an im-
perfestly-elosed vessel aro constroeted on the
same principle as the preceding; but suitable
means are provided for renewing the sectional

conductors as they are consmmed.

The gectional conductor a b, Figs. 15 and 16,
is @omp.osed of the extkevmtxe of & uwumber of
converging rods, C, of conducting and refrac-
tm‘y materis 21, which are held in ‘contach with

ach other bewenn the two contact-pieces &
LdB so that the current passes irans versely
mmmh enck rod. :md through its end oniy.
any degired number not
less then thres.

In the drawings )_em\,sentmg Lzmps of this
eonstraction tbe 1ods ars mmpmeﬂ to be golid,
cylindrical, and like each other; bub theyca,p

e made prismatic or hollow zmd of different
e 7, formne, and materials. :
En the sa¢ mmal sondnctor thiug constituted
he renewal, to compensate for the cbnsump-
tion, can ko aeeomphswd in two ways: I‘xrst
the mm’m—pwcw being fized, the rods can bﬁ

C47 5‘

' pusted together on sepa rumw i m the spaces

29 §0
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bebvmen m g8 contaects, 59 ba advanced
23 the ends are

’me one againgh the other, like the voussoir
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cemumed, tmzv ends being.
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pieces can be moved in the direction of the ar-
row, Fig. 16, so as to, compress in the space
between thein the ends of the rods, which lat-
ter should be supported by a hinge or flexible
or loose connection,so as to be free to oscillate
on the points of attachment.  The firsi methad
is deemed preferable, and is therefore illus-
trated in the lamps to be now described.
Referting to Figs. 17 and 18, the rods C, of
10 conducting and very refractory material, in
namber not less than three, are pressed for-
ward individually by weights P, which are
guided in tubes or ways, so that their con-
verging ends rest between two contaci-pieces,
15 A B. Therodsare thus held in a sort of frame,
* of which the two bars G, of refractory and in-
sulating material, form the sides, and the con-
tact-pieces A Btheends. This manner of gnid-
ing several rods into a common frame pos-
20 sesses importautadvantages. It permits each
- tod to haveindividually the movement length-
wise of the frame which is required by the
bendings or the chance irreguiarities of ar-
rangement of the rods, or even the imperfec-
25" tions in the construction of the apparatus. At
the same time it prevents all lateral move-
ment, so that the rods, even if very small,
cannot be displaced sidewise. The frame,
shown as rectangular in plan, can be curved,
3o sinuous, or with non-parallel faces, as in case
rods of different sizes are used.

The ends of the tnbes or guides ¢ for the
‘weights P are fastened to clamps S, of. insu-
‘lating material; to which the two contact-

35 pieces A and B are bolted, so as to support
the latter and the bars G The trbes or guides

4 can be fastened to a suitable supporting-
frame in any ordinary way. In Fig. 19 the
rods are advanced simnltaneously by a single

40 weight, P, working in the tube T. It is well to
_insulate the ends of the rods against which the
motor-weightacts, so as toavoid the formation

of braneh eirenits, which would be very trouble-
some toward the end of the consnmption. In

45 this lamp, as in the preceding, the rods should
be introduced one by one—a long and incon-
venient operation. This difficulty is avoided
by conuecting at their upper ends the rods,
like or unlike, and of any suitable number, so

5o as to form a multiple conductor, as in Fig. 20,
which can be introduced at one time. The
rods should be slightly movable. in the com-
mon binder, so that the points can converge,
and they shiould not be electrically connected

55 through it. To thisend the upper parts of the
rods ave covered with a varnish or insulating
mastic, and connected together by a metallic
wire or ribbon, interlaced, as shown in plan in
Fig. 21. Otler methods of connection can be

6o employed. For example, a fiexible. band of

w

paper, cloth, asbestus fiber, or the like could

be used. ,
- Itis not essential that the binder should be
--able to resist a very high temperature. Ifit
65 burns or melts before the consumption of the
rods is complete, the latter will scarcely be dis-

arranged at ali, and the lamp will continue to
operate properly to the end of its course.

If the sectional conduetor is composed of
long and fine rods, auxiliary perishable bands,
which will be destroyed by the heat, should

be employed to sustain them at suitablepoiats,

between the ends.

In order to permit the introduction from be-
low of the conductors the lamp embouchure or
frame for supporting the lower ends of the
rods is made movable, or one of the contact-
pieces is jointed. .

In the lamps shown the rods are advanced
dewnward ; but it is evident that they could
be made to move in any desired direction, so
that the incandescent conductor would keep
the proper position.

Instead of using weights to directly advanes
the rods, ecounter-weights, springs, wateh-bar-
rels, hydrostatic pressure, or other source of
mechanical power conld be employed.

In Fig. 22 the lamp comprises two groups
of two or more rods each. The rods of each
group are connected ab their upper ends to a
slide, G. These two slides are gunided in slots
in the converging arms of & triangalar frame,
and are forced downward by a jointed lover,
4, connected therewith by a slot-and-pin eon-
nection, and asted upon by a spring, R. The
lower ends of the earbon converge, and are
held between the contact-pieces A B and pre-
vented from lateral movement by a suitable
frame of insulating material, as shownin Fig,
23 :
can be used without the others, and that va-
rious modifications can be made without de-
parting from the spirit of the invention,

Having now fully described the said inven-
tion and the manner of earrying the same into
effect, what I claim is—

1. A sectiopnal conductor for incandescence
electric lamps, the sections of said conductor
being transverse to the direction of the.cur-
rent through i, and forming a number of con-
tacts and increasing the effective resistance to

-the current, substautially as described.

2. The combination, in an electric lamp, of
the conduetor composed of a number of sec-
tions, with the contact-pieces beiween which
said segtions are held, substantially as de-
seribed, - - :

3. A sectionalconductor composed of a nrin-
ber of rods having their extremities held be-
iween contact - pieces, substantially as de-
seribed. = . :

4. The combination of the sectional eon-
ductor, contact - pieces, and means, as indi-
catéd, for holding with yielding pressure the
sections of the conductor in contact with eash

other and with said pieces, substantially as
"1 described.

5. The combination of the contact-pieces
and converging rods, with their ends held be-
tween the said contact-pieces, snbstantially as
described. ‘

It is obvious that parts of this invention
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6. The combinaticn of the contaet-pieces,
rods, and means, as_indicated, for bringing
fresh portions of said rods between the con-

‘tact-pieces as they are consumed, substantially

ag described.

7. The combination, with the converging
rods, of the guiding-frame having the ends
formed by the contaet-pieces, substantially as
described. : :

3, In an electric lamp, as described, a nam-
ber of rods for ferming the sectional condaetor,
bound together by a flexible connection, sub-
stantially as described.

"9, The combination of the eonverging rods,
guiding-frame having the ends formed by con-

tact-pieces, and one or more weights, springs,

or similar devices for advancing said rods,
gubstantially as described.

Tn testimony whereof I have signed this
specificiition in the presence of. two suhserib-
ing witnesses.

EMILE REYNIER.
Witnesses:

Avus. PARISOT,
8. VERDIEZT.
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