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- UNITED STATES PATENT OFFICE.

EMILE REYNIER, OF PARIS, FRANCE.

INCANDESCENT ELECTRIC LAMP.

SPECIFICATION forming part of Letters Patent No. 242,084, dated June 14, 1881. .
| | Application flled April 14 1881. (No model)

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

~1n'the Republic of France, have invented a new

and useful Improvement in Incandescent Elee-
tric Lamps, which improvement is fully set

forth in the following Specification.
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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 sections, so
that the current, in its passage through said
conductor, passes across a. namber of joints or

- contacts. Theterm ‘incandescence”is applied
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to such lamps to distinguish 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 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, aithough some bodies known

as ‘““conductors”—carbon, for example—in cer-

tain of their properties resemble the dielee-

" tries.

In an electric lamp the heat developed in g

~unit of time by a current having the tension of

.30

335

- Lis proportional to-the product E 1, in which

the difference of potential on opposite sides of
the lamp is 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 Reynier, it is necessary to the factor
I large to bring the produet B I to the desired

~ value, and in that case, as is well kuown, large

— conductors and perf
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act 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 inereased, the temperature is for an
equal expenditure of force less elevated, and

~the produaction 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

t

-féctly - closed -vessels.

and a vertical section at right angles to the

fine conductors, and this result is obtained by
the application to eléetric 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 dimeusions, the effective
electrical resistance is considerably inereased
by dividing it transversely, and this increase
of resistance is greater as the sections are more
numerous, and as the pressure at the points of
contact between the sections is less, With
sections very close together -a short and not 65

35
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very fine conductor will have a considerabis -

effective resistance, which, nevertheless, will
depend upon the proper resistance of the sub-
stance or substances of which it iscomposed—

such as graphite, gas - carbon, agglomerated 7o

carbon, wood-carbon, carbonized paper, or oth-
er organic materiais, refractory metals, and the
Itke. This principle can be appliéd to incan-
descence-lamps operating without accessof 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
conductors and eof Jamps 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 illastrate 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, go
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 are
respectively a front view, partly in section,

735
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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- respeectively of

-a number of connected rods, forming the two
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pieces can be moved in the direction of the ar-
row, Kig. 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 i00se connection,so as to be free to oscillate

-on the points of attachment. The first methad

1s deemed preferable, and is therefore illus-
trated in the lamps to be now described.
Reterting to Figs. 17 and 18, the rods C, of
conducting and very refractory material, 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,

I‘S-

20

2¢

30

A B. Therodsare thus held in a sort of irame,

of which the two bars G, of refractory and in-
sulating material, form the sides, and the con-

tact-pieces A B the ends. This manner of guid-

ing several rods into a comwmon frame pos-
sesses important advantages. It permits each
rod to haveindividnally 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-

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.

35

40

- The ends of the tubes or guides ¢ for the

‘weights P are fastened to clamps S, of. insa-
lating material; to which the two contaet-

pieces A and B are bolted, so as to support
the latter and the bars G. The tubes or guides
y can be fastened to a suitable supporting-
trame 1n any ordinary way. In Fig. 19 the

rods are advanced simultaneousiy by a single

weight, P, working in the tube T. It is well to

insulate the ends of the rods against which the

45

50

35
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motor-weight acts, so as toavoid the formation
of braneh circuits, which would be very trouble-
some toward the end of the consumption. In
this lamp, as in the preceding, the rods shounld
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,
The

which can be introduced at one time.
rods should be slightly movable in the com-
nion 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
Kig. 21. Otlier methods of connection can be

employed. For example, a fiexible. band of
paper, clot_h, asbestus fiber, or the like could

be used. = |
1t-18 not essential that the binder should be

.able to resist a very high temperature. Ifit

65

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

| described.

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 o sustain them at suitablepoints,

between the ends. | |

In order to permif the introduetion from be-
low of the conductors the lamp embouchure or
trame 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
ihat the incandescent conduetor would keep
thie proper position,

instead of using weights to directly advanes
the rods, counter-weights, springs, watch-bar-
rels, hydrostatic pressure, or othsar source of
mechanical poser could be employed.

ie Fig. 22 the lamp comprises two gronps
of two or more rods each. The rods of each
group are connectea ab their upper 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,
1, connected therewith 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 A B 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-
rious modifications can be made without de-

-parting trom the spirit of the invention.

Having now fully desecribed the said inven-
tion and the manner of carrying the sameinto
ettéct, what I claim is—

1. A sectionai conductor for incandeseence
electric lamps, the seetions of said conductor
being transverse te the direction of the.cur-
rent through 1%, and forming a number of con-
tacts and increasing the effective resistance to

‘the current, substantially as described.

2. The combination, in an electric lamp, of
the conduetor eomposed of a number of see-
tions, with the contact-pieces beiween which
sald segtions are held, substantially as de-
serived. « - -

d. A gectional conductor composed of a nuin-
ver of rods having their extremities held be-
sween contfact - pieces, substantially as de-
scribed, | .

4, The combination of the sectional eon-
ductor, contact - pieces, and means, as indi-
catéd, for helding with yielding pressure the
sections of the conductor in contact with each
ofher and with said

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

- described.

It is obvious that parts of this invention:

pieces, substantially as.
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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

as desceribed. - | -
7. The combination, with the converging

rods, of the guiding-frame having the ends

formed by the contact-pieces, substantially as
described. L -
8, In an electric lamp, as described, a pam-

ber of rods for forming the sectional eonduetor, |

bound togetber by a flexible connection, sub-
stantially as descrived.

242,984

‘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

ing witnesses. | N
| "EMILE REYNIER.
Withesses: |

AUaG. PARISOT,
S. VERDIEZT.

specificiition in the presence of. two suhsecrib- 20
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