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UNITED STATES PATENT OFFICE. 
--d- 

EMI LE REYN IER, OF PARIs, FRANCE. 
INCANDESCENT ELECTRIC LAMP. 

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

To all whom it may concern: 
Beitknown that I, EMILE REYNIER, of Paris, 

in the Republic of France, have invented a new 
and useful Improvement in Incandescent Elec 

5 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 a number of blocks or sections, so 
that the current, in its passage through said 
conductor, passes across a number of joints or 
contacts. Theterm “incandescence” is applied 
to such lamps to distinguish them from “wol 
taic-arc” lamps, in which the light is produced 
by the passage of the electric current between 
two electrodes separated by a measurable dis 
tance; but it is not intended by either name 
to give expression to an absolute signification, 
or 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, although some bodies known 
as “conductors-carbon, for example-in cer. 

25 tain of their properties resemble the dielec 
trics. 

In an electric lamp the heat developed in a 
unit of time by a current having the tension of 
I is proportional to the product E I, in which 

3o the difference of potential on opposite sides of 
the lamp is represented by the factor E. If 
the value of E is small, as in the early incan 
descence-lamps of Lodyguine, Rorer, Bouli 
guine, or Reynier, it is necessary to the factor 
I large to bring the product E 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 elevated, and 
the production of light consequently dimin 
ished. t 
The object of the present invention is to pro 

duce incandescence-lamps of great resistance 
without having recourse to the use of long and 
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such as grapisite, gas-carbon, agglomerated 

fectly 

fine conductors, aid this result is obtained by 
the application to electric lamps of a principle 
which has not lieretofore been usefully applied 
in the construction of lighting apparatus, and 
which may be thus stated: 
With an electric conductor of any suitable 

material, form, and dimensions, the effective 
electrical resistance is considerably increased 
by dividing it transversely, and this increase 
of resistance is greater as the sections are more 
numerons, and as the pressure at the points of 
contact between the sections is less. With 
sections very close together a short and not 
very fine conductor will have a considerable 
effective resistance, which, nevertheless, will 
depend upon the proper resistance of the sub 
stance or substances of which it is composed 
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- 7o 
carbon, wood-carbon, carbonized paper, or oth 
er organic materials, refractory metals, and the 
like. This principle can be applied to incan 
descence-lamps operating without access of air, 
or to lamps operating in the open air, or in im 
perfectly-closed vessels. 

In the accompanying drawings, which form 
a part of this specification, some specimens of 
conductors and of lanps 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 proportions to 
be given to the apparatus is not, however, lilia 
ited to what is show. 

Figures l to 2 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 elevation. 
Figs. 13 and 14 are views, in vertical section, 9o 
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 incan 
descence-laimps, made, in accordance with this 
invention, for use in the free air or in imper 

- closed vessels. Figs. 17 and 18 are 
respectively a front view, partly in section, 
and a vertical section at right angles to the roo 
plane of Fig. 17; Fig. 19, a view similar to 
Fig. 18 of another form of lamp; and Figs.20 
and 2i front and end views respectively of 
a number of connected rods, forming the two 
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cond actors of a lamp. Fig. 22 is a face view 
of still another form of open-air is in agad. 
Figs, 23, 24, and 25 detail views as 8Fis 
thereof, 

S tected from the atmosphere, since these 
indefinitely, it is not necessary to provide foz 
their renewal. 
The construction of the sectional condac.org 

is very simple. 
sented in Fig. 1 in elevation, aid in Fig. 2 in 
sectiox. The incar descent constigios a, b is . 
divided into a nunger of sections, 9, 
A B are contact-pieces, and hoisi 

is them the sectional conductor, e. on in ore or less pressure, as :Yaay lie 
This pressure should not ise so 
crash the sections, nor so sanell as to allow fire 
spaces to be between tie, willic: citizer would 
put out the light or deteraisie 2:3 formatio: 
of voltaic arcs, 
The stabstance or salestances 

d 

3. 

graphite, gas-carboi, aggio: 
wood-carbon, ca. Eleized p3}er, 
ganic material or refractory is: 
um, ostiniata, ruthenia, &c. : 
pieces are made of the sailne. Eateria, or of 
somewhat less refractory material, such as plat 
inlan. 

it is evident tihat the sectional conductor's 
could be obtained by making Oriol's nig sea 
rately the several sections of which key are 
conposed and then assenbling tie a os by. 
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35 making the cond actors of one piece 22d cael 
dividing it. The sectional conductors inay be. 
ignogeneous of heterogeneous. The trans 

e S3 8 We ections may be of the same size of of 
differe)& sizes. The planes of intersectio; or 

40 joints of the conductor can be perpendicular. 
to the generai direction of the current, Figs, i. 
and 2, or oblique to this direction, Eig. 3, 
They need not be parallel witi each other, 
Fig. 4; but in no case shout they be parallel 
to the direction of the curren. 
The specimens of conductor's jast described 

are pristiatic or cylindical ia form, and are 
solid or hollow, as may be desired. Practice 
of experience Wiii, perhaps, demonstitate the 
Stility of giviag their forms sweiled in the 
center, Fig. 5, or diminished it the center, 
Fig. 6, or tapering from egld to end, Fig. ', or 
other varieties of fo2 2s. 

45 

So 

a contacts of the differen, S333ions it 
55 each other can be plaite surfaces, as in the ex 

anies already given, carved, asia:Fig. 8, coni. 
cai, as in Fig. 9, plato-convex, as in Fig. 9, or 
doable-convex, as in Fig. 31. The tyióiast 
mained forms of contact have for equal press 

6o tars a greate effective regist32.38 Sinai Ee Re 
cedirig, in which the adjaceni, faces &r 
closely conformed to each otics. 
the cog ductor is arched. A gira 
las, or oblique forts cane give 

is sire. It is obvious tist É would ggeratein any positio2 
3ies, princine. . 

Eligienents, Fig. 

o 

is later is fixed to the ceteg of 
is ea ., and the fore is cog 
siring, R, and guided in a chai:- 
f with the metalic head Y. The 
i:ces the desired spreassi'e t; on 

ictor i, i. 
ingeisainter is a cytikkar, W, of 

ilating Raalteriai, ierinatically 
$70 he: is 3: Si, anti i.e.: it go 

means of several oits, 2, of inst lat 
g Eaterial. The two wires from tie soarce 

Qi electricity are consected directly or indi 
rectly eith the two leads visieh containicate, 
Eesactively, with tile two contact-pieces A. B. 

sie 

5 

The interior of the ghataberis deprived of oxy 
ge, either by combustion produced in it, or by go 
withdrawing tie air in any ordiary oE suita 

: 2y, or by replacing the air with a gas 
dioas 20% support, coiabastion. 

iFig. 4. i.ie contact-pieces A. 3 are fixed, 
Res;sectively, to the extregities of the two flexi 
be plates R at S. ... She pressure tapon the 
£ectional condigeki a l is regaiated by meals 
ofa bolt, Z', i.eadeofisalating material. Plates 
R, and S are prolonged by two bars, which are 
fastened to, but insulated from, the imetallic too 
head X, and the bindiag-posts for the cou 
citycting: wires are connected with them. The 
air-tight beii-glass b is secured to ille seat X. 
by Eleans of a screwjoint, 

Elamps to be used in the free air or in an im- los 
efectly-ciosed vessel are constructed on the 
same principle as the preceding; but sitable 
means are provided for renewing the sectional 
conductors as they are coastained. 
The sectional conductor a b, Figs, 5 and 26, 1 to 

is congased of the extremities of a, is a ber of 
converging rods, C, of conducting and refrac 
tory material, which are heid in contaet with 
each other between the two contact-pieces. A 
and 3, so that the current passes trans'ersely 
through each rod, and througi its end only. 

IIS 

File rods may be of any desired in an her not 
less than tiree. v 

In the drawings representing lamps of this 
constraction the reds are supposed to be solid, 
cylindrica, and lite ea. they cai 

S. 

2d 

22.0i other; but 
be grade prismatic or so ow and of different 
sizes, forms, aid materials. 

Eatine S868ional conductor its constituted 
the renewal, to compensate for the cbmstap 
tion, can be accomplished in two ways: First, 
the contact-pieces being fixed, the rods can be 

125 

tasied together of separately it to the spaces 
as batween hege contacts, go as {o be advanced 

as the ends are consulaed, their ends being. 
&le one against the other, like the voussoir 
of 8th arch, of which kg contact-pieces are the 

i5; second, the 23ds being ls 

their for endviso in-gye art, th9 certact 
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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 them the ends of the rods, which lat 
ter should be supported by a hinge or flexible 

5 or loose connection, so as to be free to oscillate 
on the points of attachment. The first method 
is deemed preferable, and is therefore illus 
trated in the lamps to be now described. 

Referring to Figs. 17 and 18, the rods C, of 
conducting and very refractory materiai, in 
number 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 contact-pieces, 
AB. The rods are 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 AB the ends. This manner of guid 
ing several rods into a common frame pos 
sesses important advantages. It permits each 
rod to have individually the movementiength 
wise of the frame which is required by the 
bendings or the chance irregularities of ar 
rangement of the rods, or even the imperfec 
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, 
sinuous, or with non-parallel faces, as in case 
rods of different sizes are used. 
The ends of the tubes or guides q for the 

weights P are fastened to clamps S', of insu 
lating material, to which the two contact 
pieces A and B are bolted, so as to support 
the latter and the bars G. The tubes or guides 

can be fastened to a suitable supporting 
frame in any ordinary way. In Fig. 19 the 
rods are advanced simultaneously by a single 
weight, P, working in the tube T. It is well to 
insulate the ends of the rods against which the 
motor-weight acts, so as to avoid the formation 
of branch circuits, which would be very trouble 
some toward the end of the consumption. In 
this lanap, as in the preceding, the rods should 
be introduced one by one-a long and incon 
venient operation. This difficulty is avoided 
by connecting at their upper ends the rods, 
like or unlike, and of any suitable number, so 
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 
non binder, so that the points can converge, 
and they should not be electrically connected 
through it. To this end the upper parts of the 
rods are covered with a varnish or insulating 
mastic, and connected together by a metallic 
wire or ribbon, interlaced, as shown in plan in 
Fig. 21. Other methods of connection can be 
employed. For example, a flexible. band of 

15 
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paper, cloth, asbestus fiber, or the like could be used. 
. It is not essential that the binder should be 
cable to resist a very high temperature. If it 

65 burns or melts before the consumption of the 
rods is complete, the latter will scarcely be dis 

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

If the sectional conductor is composed of 
long and fine rods, auxiliary perishable bands, 
which will be destroyed by the heat, should 
be employed to sustain them at suitable points. 
between the ends, 

In order to permit the introduction froia be 
low of the conductors the lamp embouchure or 
frame for supporting the lower ends of the 
rods is inade movable, or one of the contact pieces is jointed. 
In the lamps shown the rods are advanced 

downward; 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 advance 
the rods, counter-weights, springs, watch-oar 
rels, hydrostatic pressure, or other source of 
mechanical power could be employed. 
in iFig. 22 the lamp comprises two groups 

of two or more rods each. The rods of each 
group are connected at their tapper ends to a 
slide, G. These two slides are guided in slots 
in the converging arms of a triangular frame, 
and are forced downward by a jointed lever, 
L, connected there with by a slot-and-pin con 
nection, and acted upon by a spring, R. The 
lower ends of the carbon converge, and are 
held between the contact-pieces AB and pre 
vented from lateral movement by a suitable 
frame of insulating material, as shown in Fig. 
23, 

can be used without the others, and that va 
riotas 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 carrying the same into 
effect, what I claim is 

1. A sectional conductor for incandescence 
electric lamps, the sections of said conductor 
being transverse to the direction of the cur. 
rent through it, and forming a number of con 
tacts and increasing the effective resistance to 
the current, substantially as described. 

2. The copmbination, in an electric lamp, of 
the conductor composed of a number of sec 
tions, with the contact-pieces between which 
said sections are held, substantially as de 
scribeds 

3. A sectional conductor composed of a nuin 
ber of rods having their extremities held be 
tween contact - pieces, substantially as de 
scribed. 

4. The combination of the sectionai coin 
ductor, contact-pieces, and means, as indi. cated, for holding with yielding pressure the 
sections of the conductor in contact with eagh 
other and with said pieces, substantially as 
described. 

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

It is obvious that parts of this invention 
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6. The combination of the contactipieces, 
rods, and means, as indicated, for bringing 
fresh portions of said rods between the con 
tact-pieces as they are consumed, substantially 
as described. . 

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

S. In an electric lamp, as described, a num 
ber of rods for forming the sectional conductor, 
bound together by a flexible connection, sub 
stantially as described. 

9, The combination of the converging rods, 
guiding-frame having the ends formed by con 
tact-pieces, and one or more weights, springs, 
or similar devices for advancing said rods, 
substantially as described. 

In testimony whereof i have signed this 

IS 

specification in the presence of two subscrib. 20 
ing witnesses. 

EMILE REYNER. 

Witnesses: 
AUG. PARISOT, 
S. VERDIEZT. 


