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UNITED STATES PATENT OFFICE.

CHARLES FT. BRUSH, OF CLEVELAND, OHIO.

IMPROVEMENT IN REGULATING DEVICES FOR ELECTRIC LAMPS.

Specification forming part of Letters Patent No, 219,213, dated September 2, 1879 ; application filed
: October 24, 1878.

To all whom it may concern :

Be it known that I, CHARLES . BRUSH, of
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
useful Improvements in Apparatus for Pro-
ducing Eleetric Light; and I do hereby declare
the following to be a full, clear, and exact de-

scription of the invention, snch as will enable.

others skilled in the art to which it pertains to
make and use it, reference being had to the ac-
companying drawings, which form part of this
specification.

My invention relates to electric lighting ap-
paratus; and it consists in a lamp or regu-
lator, or a system of lamps or regulators on a
single circuit, adapted, by any suitable means,
to separate the carbons to any given or adjust-
ed degree, and at intervals independent of the
influence of the electric current operating the
lamp or lamps, to bring said earbons into con-
tact with each other, allow them to feed, as
necessary, and then immediately to separate
them to said given or adjusted distance, which
distance is to be previously gaged according
to the amount of the electric current. This may
be accomplished by a combination of mechani-
cal and electric apparatas which may be used
to perform these functions, and this, probably,
would be my preferred construction; and 1
will herein specify one such form of device,
though it is understood that I do not limit my-
self to any given mechanism whatever.

Inthe drawings, Figure 1 represents, in side
elevation, one form of device according to my
invention. Fig. 2 shows detached and detail
views of some of the parts of such a device as
set forth in Fig.1. Fig. 4 shows another modi-
fied form of device according to my invention.
Fig. 5 represents a form and arrangement of
my invention where, instead of each lamp be-
ing separately and independently governed,
two or more, or an entire system of lamps, are
simultaneously controlled from any single
point on the cireunit between the lamps and
source of current. Fig. 6 comprehends several
figures, showing a modified form of my inven-
tion, wherein the clamp operating to separate

- the carbons is either attached directly to, or
in fact is, the armature of an electro-magnet.
Fig. 7 shows a new construction of contact
points or surfaces wherein carbon is employed
as a facing.

o

A is a carbon-holder, in the form of a me-
tallic rod or tube, provided at its lower end
with any suitable arrangement for receiving
and retaining a carbon, and this rod or tube
is designed to be lifted or moved in any suit-
able manner, preferably, however, by a clamp-
ing device, that may be made automatically to
gripe, move, and release said rod, as may be
required.

Many forms of clamping device may be
adopted; but that which I find to be as simple
and effective as any is a loose ring or washer,
B, surrounding the rod, whicl, when lifted
from any single point, is tilted, and thereby
made to firmly gripe and retain the rod A.
By the use of an adjustable stop, B/, the up-
ward movement of the clamp, and thereby the
separation of the carbous, is limited to any
predetermined degree. Now, supposing that
it is desired to maintain substantially a one-
eighth -inch voltaic are, the apparatus is ad-
Jjusted so that the ecarbon-holder A can only
be raised to separate the carbons that dis-
tance, when it is positively stopped and there
held. If retained in this position too long,
the earbons would consume to such a degree
that the light would be extingunished. To pre-
vent this I canse the carbons, at intervals of
suitable length, to be brought into contact in-
dependent of the influence of the current op-
erating the lamp, by which operation the
gripe of the clamp B is released and the car-
bons allowed to feed to the amount consumed,
affer which they are immediately separated
one-eighth of an inch, as before, and firmly
held in thatrelation until again made to come
in contact with each other, as already speci-
fied. '

It will be remembered that these operations
are performed without any breaking of the
electric current, while at the same time, by

-causing the intervals of contact of the carbons

to be sufficiently frequent, there will be no
probability of the light becoming extinguished.

This arrangement enables me to suceessfully
operate more. than one light upon a single
electric circuit, while it also serves a useful
purpose in single lights, especially in places
where the lamp must be subjected to much
Jjolting—as, for instance, if employed for a lo-
comotive head-light.

Having now pointed out the main features
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and functions of my invention, I will specify
means whereby these peculiar movements of
the carbons may be accomplished. ;

Referring to Fig. 1 of the drawings, Cis a
lifter for raising one edgeof the clamp B, This
lifter is pivoted to the rocking lever D/, which
lever is pivoted to the metallic frame or cas-
ing E/, )

To one end of the lever D’is fixed an arma-
tare, D, placed in proper relation with its
electro-magnet H? to be attracted, and thus
moved by said magnet, as will hereinafter ap-
pear. ,

Fixed to the opposite end of the lever D’ is
the tilting piece F, formed, substantially as
shown, from suitable insulating material. At-
tached also to, but insulated from, said lever
D’ is the flat spring G, headed with a block,
G!, of insulating material.- The block G af-
fords a journal-connection to the piston of a
dash-pot, G%

The piston - héad of the dash-pot is. pro-
vided with suitable valve contrivance G3 so
arranged aud constructed that the piston-head
shall move slowly in one direction, preferably
upward, and freely and quickly in the other.

- "H H'in the device here shown are hooks or
other eqnivalents, for suspeuding or attach-
ing the lamp at the locality where it is in-
tended to be used, and these hooks represent,
and are placed in electric connection respect-
ively with, the positive and negative poles of
the lamp, as and for the purpose shown in
United States Patent No. 203,411, granted to
‘me May 7, 1878,

1 is a metallic rod eonnecting the hook H
with the lower carbon, I'. d g are contact-

. points, fixed, respectively, to the lever D’ and
spring G ; or,as will hereinafier appear, these
contact-points d g may be placed anywhere
in the electrie circuit, and made to come into
occasional contact by any contrivance what-
ever.

Eleetric connections by wire or other suita-
ble means are made as follows: First, between
book H and rod I; second, between spring G

.and hook H!; third, between carbon-holder A
and helix of magnet H?; fourth, between car-
bon-holder A and metallic frame or casing H;
fitth, between hook H' and helix H2

The device just specified will operate as fol-
lows: Before the passage of the electrie cuar-
rent the carbons will rest in contact by the
gravity of the upper carbon-holder, A, and in
this position the circuit is from hook H,
through rod I, carbons, carben-holder A, frame
E, helix H? and from thence to hook H'. Im.-
mediately apon the passage of the electric
current the armature is drawn.down, thus op-
‘erating to raise the lifter C, clamp B, and car-
bon-holder A to a height limited by the ad-
justable stop B’. This separates the carbons
and produces the electric light. At the time
the armature D is drawn down the opposite
end of the lever D’ is raised and the contact-
point d raised with it. The resistance offered
by the dash-pot G?, however, prevents the

contact-point ¢ from immediately following.
The result is that the points d g are separated ;
but the spring G is now called into play, and
it acts to slowly raise the contact-point g, and
during the timé that the points d g are sepa-
rated is when the carbons will be held steadily
and firmly apart their adjusted distance by
the force of the current. passing through the
helix H2 After a time, however, the spring
G will bring the points d ¢ into contact, and
thus afford a free passage for the current in-.
dependent of the helix H?, thus diverting the
greater portion of the current from said helix,
without, however, affecting its passage through
the ecarbons.

The armature D, which is thus released, al-
lows the rod A to drop, thereby loosening the
gripe of the clamp B and permitting the upper
carbon to feed forward to the amount con-
sumed during the approach of the points d g.
A quick drop motion of the carbon-holder A
is effected by the peculiar construction of the
piston-head of the dash-pot, whose valvular
character, as alveady pointed out, is such as
to permit a quick free movement in one direc-
tion and a slow movement in-the other.

Atthe moment of eontactbetween the points
d g the current is principally from hook H,
through rod I, carbons, rod A, frame I, lever
D/, contact-points d g, to hook H'—a cireuit
offering far less resistance than one including
the helix Hz2, It will therefore be seen that
the main portion of the current is diverted
from the helix HZ, thus suddenly weakening
its magnet and allowing the carbon-holder A
to drop and feed its carbon forward. By this
movement, however, the tilting piece I, strik-
ing against the adjustable stop I, is, by the
weight of the lever D’ and its attachments C
B A, made to push down upon the spring G
and separate the contact-points d ¢, thus re-
establishing the main current through the
helix H%, drawing down its armatore D, and
separating the carbons again to their fixed
limit.

The operations just described are constantly
repeated in regular rotation, and the light pro-
duced is uniform and steady, excepting a slight
wink or flicker at the moments when the car-
bons are brought in contact. When maultiple
lights are employed this winking, if oceurring
in but one lamp at a time, as may be the case,
if desired, is notnoticeable; and in cases where
but one light is used, as in a locomotive head-
light, this occasional wink is not at all objec-
tionable, as the disturbance is but momentary,
and the light only lessened, not extinguished.

In the form of device just specified -the
spring G is the element operating to bring
the contact-points d ¢ together, and thus to
practically demagnetize the magnet H?; bat
this funetion of short-circuiting the magnet H?
may be accomplished by many devices besides
the spring G; also, may the contact-pointsd g
be placed in.the circuit at any convenient
place whatever, so long as their contact, ef-
fected as may be, operates to short-circuit the




helix H? orallow the carbons to come together,
as already specified.

Instead of thiscontact being aceomplished by
the spring G and dash-pot arrangement, it may
be done by any appropriate elock-work mech-
anism that shall jat suitable intervals (that
may, if desired, be made adjustable) operate
to make and break said contact, and thus
bring the earbons together, feed, and separate
them, as already shown. -
~ Fig. 3 of the drawings shows one form that
might be adopted wherein a disk or wheel, ¢,
is made to revolve either with a regular or an
intermitting motion. A point, 4, on its cir-
cumference is placed in the electric eircuit,
which, when brought into contact with the
stationary point ¢, shall operate to the same
effect as a contact between d ¢ in Fig. 1; or,
instead of this disk or wheel ¢* being moved
by clock-work, it may be revolved by suitable
belt-connection with any driving-shaft of a
machine shop or factory where the lamp is
used. C

Another effective device for occasionally

. making and breaking the short eireuit hereto-
fore referred to would be by means of two re-
volving arms or disks, p p/, made either of dif-
ferent lengths or diameters, or caused to re-
volve with differing velocities, or both. Each
arm or disk p p’ is provided with one or more
projecting contact-surtaces, d g. Owing to the
differing velocity of rotation of these contact-
surfaces d g, they would be brought together
regularly, and at intervals of suitable length,
regulated by the relative sizes of the arms or
disks p p/, or their velocities, or both, and when
they met their contact would be sufficiently
short, thus not materially disturbing the light.

The arms or disks p p’ may be revolved by
clock-work or in any other way,and each lamp
may be separately provided with a device, p

~p, or two or more lamps of a system; or,in-
deed, an entire system of lamps on a single
circuit, as shown in Fig. 5 of the drawings,
may be simultaneously and effectively gov-
erned by one pair of arms or disks, p p/, by lo-
cating said pair anywhere on the cirenit be-
tween the lamps and source of current.

Each contact d ¢ is placed respectively in
electrical conneetion with the positive and neg-
ative poles of the lamp, or the positive and
negative wires of the cireuit, and their con-
tact, as already sufficiently specified, will op-
erate to cause the carbons to come together
and feed.

Still another modified form of my invention
is shown in Fig. 6 of the drawings.

Thus far I have shown intermediate mech-
anism between the magnet and clamp, where-
by the magnet operates said clamp as I have
shown. Allthisintermediate mechanism may
be dispensed with, and the clamp be directly
attached to,orin fact be, the armature of the
electro-magnet. In this form of device the
position of the magnet or the floor nupon which
the clamp rests, or both, should be made ad-
justable, so as to regulate and determine the
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separating motion of the carbons. When this
construction is adopted, I recommend the em-
ployment of a spring, J, the office of which
shall simply be to insure the griping function
of the clamping device by bearing down at or
near a point opposite from where the lifting-
finger raises the clamp. This will prevent a
Hability of any loosening of the clamping con-
trivanee on account of jolting.

In this last-named form of deviee either the
adjustable magnet or the adjustable floor, as
above specified, or both, will operate as the ,
adjustable stop BY, to limit the separation of
the carbons, as may be desired. i

Fig. 7 of the drawings represents an effect-
ive form of construction of the contact-points
d g. In this construction the said contact-
points are either formed entirely from carbon
or are faced with this material. Thus formed
the points d ¢ will be cheap, durable, and ef-
fective. '

I have sufficiently demonstrated the fact
that carbon contact-points, such as d ¢, are
not only superior to, but in many essential
respects different from, the ordinary contact-
points of platinum and similar substances
heretofore in common use.

In contact-points as heretofore made the
electric spark which is apt to be created by
interraption of the current much more 1'{11)1(1_137
destroys even a platinam-surface than it will
a carbon surface.

Another and equally important advantage
that I have discovered in favor of carbon con-
tact-points is the fact that grease and dirt are
far less liable to e deposited upon a carbon
than npon a metallic surface, and this depo-
sition of foreign matter between the contact-
points is a well-recognized cause of faulty and
unreliable operation. Moreover, besides the
inherent superiority and advantage of carbon
over any metallic substance for contact-points,
it can be produced and applied at a greatly-
reduced expense, and is, moreover, more read-
ily renewed when necessary than contact-points
as hitherto constructed.

What I claim is—

1. In combination with the carbons, or their
equivalent, of an electric lamp, a device for
governing and controlling the carbons in the
following manner, to wit: to separate said car-
bons to a distance required for the desired
length of voltaic are, and to maintain them in
a separated relation excepting at momentary
intervals of suitable frequency, when the said
carbons are arbitrarily caused to feed and
come into contact with each other by the
shunting of a portion or the whole of the
electric current from the magnet operating to
separate said. carbons, substantially as and
for the purpose specified.

2. In combination with the carbons, or their
equivalent, of an electric lamp, a device for
governing and controlling the carbons in the
following manner, to wit: to separate said car-
bons to a distance required for the desired
length of voltaie are, and to maintain them in




a separated relation excepting at momentary

intervals of suitable frequency, when the said:
carbons are arbitrarily caused to feed and:

come into contact with each other without an:

interruption of the passage of the eleetric cur-:
rent through the earbons by the shunting of’

a portion or the whole of the electric current.

from the magnet operating to separate said:

carbons, substantially as shown.

3. In eombination with the carbons, or their
equivalent, of an electric lamp, a device for
governing and contrelling the carbons in the
following manner, to wit: to separate said car-
bons to a distance required for the desired
~length of voltaic are, and to maintain them in
a separated relation excepting at momentary.
intervals of snitable frequency, when the said
carbons are arbitrarily caused to feed and
come into eontact with each other without in-
terruption of the electric current in the battery
or other source of current by the shunting of
a portion or the whole of the electric current
from the magnet operating to separate said
carbons, substantially as shown.

4. An electric -lamp wherein the combined
clamp and lifting device B/, or its equivalent,
is directly attached to, or in fact is, the arma-
ture of an electro - magnet, substantially as
shown.

5. In an electric lamp wherein the clamp B/,
or its equivalent, is direetly attached to, or in
fact 1s, the armature of an electro-magnet, a
vertically - adjustable floor or rest for said
clamp, substantially as.and for the purpose
specified. )

6. In an electric lamp wherein the elamp B/,
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or its equivalent, is directly attached to, orin
fact is, the armature of an electro-magnet, a
suitable arrangement and device for making
said electro-magnet adjustable in its position,
substantially as and for the purpose shown.

7. The contact points or surfaces d g, placed
in electrical connection respectively with the
positive and negative wires (or other conduct-
ors) of a circuit upon which one or more elec-
tric lamps are placed, in combination with
suitable device for occasionally bringing said
points or surfaces into momentary electrical
connection, for the purpose, at the times of
said contact or connection, of permitting the
carbons or illuminating points of said lamp or
lamps, as consumed, to feed, substantially as
showu.

8. In combination with the mechanism of an
electric lamp, the contact points or surfaces
d g, or their equivalent, and a suitable device
for effecting an occasional momentary electri-
cal connection between said points or surfaces,
for the purpose, at the times of said connee-
tion, of permitting the illuminating points or
carbons of said lamp, as consumed, to feed,
substantially as shown.

9. The contact points or surfaces d g, con-
sisting of or faced with carbon, substantially
as and for the purpose shown.

In testimony whereof I have signed my
name to this speecification in the presence of
two subseribing witnesses.

CHARLES F. BRUSH.

Witnesses:

JNo. CROWELL, Jr.,
LEVERETT L. LEGGETT.




