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To all whom it may concern :

Be it known that I, JorN H. GuEsT, of
Brooklyn, in the county of Kings and State
of New York, have invented a new and use-
ful Improvement in Regulators for Electrie
Lamps, of which the following is a specifica-
tion. )

The object of my invention is to furnish
weans for antomatically regulating the length
of the arc in electric lamps, and to prevent
fluctnations in the light by changes in inten-
sity of current. :

My invention consists, primarily, in a ther-
moscopic rod combined with an electric lamp
for expansion according to the intensity of the
current and resistance in the cirenit. Thelin-
eal expansion is multiplied by levers, which
act by clamps to separate the carbons.

The invention also consists in the combina-
tion, with the expansion-rod, of a section of
carbon or metal of low conductivity, whereby
the heat due to resistance is rapidly generated
and dissipated ; also, in a shunt for dividing
the carrent when the carbous are separated to
a definite point, and in certain other details
of construction which render the action more
perfect and adjustable.

The constrnction and operation will be de-
seribed in detail with reference to the accom-
panying drawings, wherein—

Tigure 1 is side elevation of a lamp fitted
Fig. 2 is a vertical
section of the same on line # x of Fig. 1. Fig.
31is a plan view. Figs. 4, 5, and 6 represent
modifications in the construction of the ex-
pansion-tube.

Similar letters of reference indicate corre-
sponding parts,.

A is the table of the lamp, which is to be
suitably supported or suspended, and may be
of wood, slate, or other non-conducting ma-
terial. To the under side of table A is at-
tached a tubular guide, a, for the rod b of the
upper carbon-holder, 0/, and from the table de-
pend rods ¢, that carry a cross-rod to which is
fixed the holder ¢ of the lower carbon. The
rod b of the upper holder, b, passes through
an aperture in table A, and on the upper side
of the table the regulating devices next de-
seribed are placed. Any suitable supporting-

frame may be used, whereby the parts are
brought into proper relation, as described.

d is afixed bridge supporting a tubular guide
for the rod b, which gunide is formed with an
external thread to receive a screw-cap, e, so
thut the cap is sustained Dby the bridge and
may be adjasted vertisally,

Jf are the clamps consisting of half-tubes
attached to the short arms of levers g, that are
hung from opposite sides of a ring, ¢’y which
encircles the clamps, the aperture of the ring
being large enough to allow free movement of
the clamps in closing upon or releasing the
rod b.

b b are brackets fixed on table A, and sup-
porting the levers 4 andkk The longerarms
of levers i extend beneath the outer ends of
the levers g and carry friction-rollers ', 0t non-
conducting material, thatare flanged to receive
the levers ¢ and prevent them tarning with
clamps on rod b.  The shorter arms of levers
are in contact with the longer arms of levers
k, which latter are fitted at their shorter ends
with serews &/, that bear upon the oater ends
of the expansion-rods 77. The expansion-rods
[, in the form shown in Fig.1, consist of tubes
perforated at intervals to permit passage of
air, and secured rigidly Ly one end to a cen-
tral support that is attached rigidly to ta-
ble A. The support, as shown most clearly
in Fig. 4, consists of two brackets, m m, be-
tween which is a yoke, n, thatisprovided with
screw ends 2/ and nuts, by which pressure may
be given to plates o, of mica or other non-con-
ducting and infusible material, that are upon
the screws 7. Between the platesoand brack-
ets m are strips p, of carbon or other suitable
resisting medium, and between plates o and
the clamping-nuts are springs o', s0 that the
carbon will be pressed upon the brackets by
spring-pressure.

Other devices may be used for connecting
the two tubes by the carbon,and I have shown
in Fig. 5 the brackets as slotted to receive the
ends of earbon rods orstrips.

By this construction the expansion of the
rods I under heat is from the fixed central sup-
port outward, so that the levers i & are simul-
taneously moved, and the movement by ex.
pansion multiplied by the levers.
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The electrical connectionsare to one bracket,
h, through leverkandrod ltotheotherbracket
h, and from thence to the upper carbon-holder.
Upon the bracket &, that is connected with the
entering-wire, is fixed a spring-arm, ¢, which is
bent over the lever g at that side, so that when
said lever rises to a certain pointit makes con-
tact with arm ¢, and shunts the current di-
rectly to the carbons by rod b. The arm ¢ is
adjustable by bending or otherwise, so that
the current shall be shunted before the tubes
I become too intensely heated.

The operation isastollows: The parts shounld
be adjusted by the screws k and screw-cap ¢
so that the clamps f rest on cap e, and the

outer ends of levers g dropped to release the

upper carbon-holder, the rollers ¢’ being in con-
tact, or nearly so, with levers g.
being then closed the resistance strips or sec-
tions p, connecting tubes I, quickly heat, the
tubes expand, levers ¢ are raised, and the
clamps f, binding on rods b, raise the same and
separate the carbons. This movement is in-
stantaneous, and countinuesuntil the resistance
in thearcpreventsfurtherheatingof the tubes.
As the arc increases in length by waste of the
carbons the tubes ! cool and contract, levers k
drop, and therod b of the upper carbon-holder
is released so that it may drop until the tubes
again expand and raise it as before.

The effect of the resistance-sections of car-
bon or other material is to insure a quick heat-
ing and cooling, and to equalize the effect of
the heat on tubes I, so that Jevers g shall rise
and fall alike. A rod of Germau-silver or
other metal of low conduetivity may be used
without the resistance-sections.

Two expansion-rods placed parallel may be
used, as shown in Fig. 6. In this case therods
I are secured adjustably by one end to fixed
brackets, and their opposite ends are in con-
tact with the shorter arnis of levers k. One
rod thus moves the lever at one side and the
other the lever at the other side. The rods are
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separated at their mid-length and connected by
an inserted section, p/, of carbon.

A single lever may be used in place of le-
vers 1 k, and other details of the construction
shown may be varied within the scope of my
invention.

Having thus deseribed my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. The combination, in an electric lamp, of
a thermoscopie rod fitted for lineal expansion
by the heat induced by its resistance to the
current, a lever or levers for multiplying the
movement, and clamps arranged in connection
with the upper carbon to raise the same by
movement of the levers, all snbstantially as
shown and described.

2, In eleciric lamps, the expansion rod or
rods 1, levers i k, levers g, carrying clamps f,
and rod b, supporting the upper carbon-holder,
combined for operation substantially as and
for the parposes set forth.

3. In electric lamps, the adjustable support-
ing-cap e, combined with rod b, clamps f, and
levers ¢, substantially as and for the purposes
set forth.

4, In electric lamps, the expansion-rods fit-
ted for regulating the distance between the
carbons, and provided with sections of carbon
or other material of low conduetivity, substan-
tially as shown and described.

5. In electric lamps, the yoke n, provided
with screws n/, plates o, aud resisting medium
p, combined with the brackets m, and-rods 11,
substantially as and for the purposes set forth.

6. In electric lamps, the arm ¢, combined
with levers ¢, carbon-holder b, circuit connec-
tions and mechanism for raising levers g, sub-
stantially as described, for the purpose set
forth.

J. H. GUEST.

Witnesses:
GEo. D. WALKER,
C. SEDGWICK.
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