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To all whom it may concern:

Be it known that we, EDWIN J. HOUSTON
and Ermu THOMSON, both of the city and
county of Philadelphia, State of Pennsylva-
nia, have Invented certain Improvements in
Electric Lamps, whereby great steadiness of
light is obtained and an automatic feed se-
cured for the carbon electrodeswithout the aid
of the complicated mechanism, such as clock-
work, &c., commonly employed for this pur-
pose, of which the following is a specification.

Our invention consists in employing.a sin-
ole clectro-magnet the core or armature of
which is made movable, and the motion of
which not only directly etfects the separation
of the carbon electrodes, but also directly op-
erates to feed forward said electrodes as rap-
idly as they are consunied, thereby maintain-

ing a nearly constant distance between them.

In the lamps heretofore constructed, when
a single electro-magnet is made to effect the
separation of the carbons, the approach ot the
carbons necessitated by their combustion has
been obtained either by the action of complex
mechanism, such as clock-work, or by the fall
of the electrodes oceasioned Ly gravity on the
weakening of the current due to too great
separation of the electrodes. The latter con-
trivance, though simple, fails to be eftective
in securing a steady light, while in cases
where clock-work or similar mechanismis em-
ployed, although the light produced is steady,
yet the expense of counstruction and the tfre-
quent need of repair make 1t desirable that a
simpler form securing equal steadiness be em-
ployed.

In Figure 1 alamp is shown embodyingour
invention. Upon the base is secured a hollow
coil, C, of insulated wire, surrounding a mova-
ble iron core, M, which, in turn, surrounds a
metallic rod, R R, serving as a support for the
electrode B. Therod R R does not fit tightly
the opening through the core M. The core M
is supported by a spring, B, so that, on the
passage of a current through the coil C, the
core may be drawn downward, thereby com-
pressing the spring, the elasticity of which
lifts the core on the cessation or weakening ot
the eurrent. Attached to the core by the ex-
tensible spring T is a movable platform, I’ P,
through which the rod R R passes. Guide-

' rods G G, sapported by the coil C, serve to

prevent lateral motion of the platform P D,
Adjustable stops A A and B D are placed
apon the guiderods G G, for the purpose of
limiting the extent of downward motion of the
platform P P and the core M, respectively.
The rod is free to move through the platform
P P only in an upward direction, its fall down-
ward due to its weight being prevented |by
catches K, which jam firmly against the sides
of the rod R, and so prevent its downward
motion. Said catches are so placed as to per-
mit free motion in an upward direction. The
core M is likewise provided with catches I/,
whiclh act in the same manner to prevent
downward motion of the rod R R through said
core, but to permit its full upward moftion.
The upper electrode, , is supported by the
roll R/, attached to the standard D, seeuring
alsoan electrical connection from the binding-
serew Y to the rod R’. The manner of sup-
port of the rod R/ is of but little importance;
but we prefer to make its support to a certain
extent elastic by interposing a spring, J, be-
tween the standard D and the rod R/

Fig. 2 shows, on a larger scale, thie relations
of the core M, the platfcrm P P, and the rod
R R with one another. The catch I< of the
platform P P, which catch may be of any
suitable construction which permits free mo-
tion of the rod R R in but one direction, 1s in
the figure shown as consisting of metal plates
resting against the rod R at one extremity,
and being fastened at the other extremity to
the platform P P. Since that portion of the
plate resting against the rod R R is slightly
clevated above the surface of the platform P
P, any downward motion of the rod L, tend-
ing, as it does, to bring the plates into paral-
lelism with the platform P P, would therefore,
by developing a lateral pressurc against thé
sides of therod R, effectually preventits down.-
ward movement. The catches KK/ attached to
the core M may be of the same or of different
construction.

Fig. 3 shows two forms of device wlich are
the equivalents of the catehes K and 1L, The

jointed bar V will, on the downward motion

of the rod R, Tig. 3, develop sufficicut lateral
pressure to stop its progress, but c “dently
permits free upward wmotion. The rolier Q,
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Ifig. 3, to which the rod R is tangential, in | of the parts shown in Tig. 1. The spring §

combination with the small piece b, placed as
shown, serves the same purpose.

Lhe circuit -connections through the lamp
(shown in Fig. 1) are as follows, viz: One ter-
minal from the electrical source—for example,
the positive terminal—is attached to the bind-
ing-post Y, and from thence the current passes
up the standard D to R/, and to the electrode
L5 thence through the are to the electrode I5;
then by the rod R R to one extremity of the
coll O by a suitable sliding contact, U, and
from the coil C to the binding-post X, to which
1s attached the other terminal from the elec-
trical source.

LThe manner of operation is substantially as
tollows: The passage of the current through
the lamp causes the core M to be drawn into
the coil G, thereby compressing the spring S,
supporting said core. At the same time, how-
ever, the platform I P being supported, ex-
cept by the core M, through the spring T, falls
until 1t comes into contact with the regulable
stops A A upon the guiderods G G. Since
both the core M and the platform P P, which
are the only supports for the rod R R, have
fallen, the rod I3 R accompanies them, and a
separation of the electrodes I F’ ensues, an
arc being thereby produced between them.

LThe stops A A are adjustable, so that, al-
though the downward motion of the platform
P P isarrested by them, and by the operation
of the catch K the downward motion of the
rod R R is also arrested, yet the core M con-
tinues its downward motion, thereby elongat-
ing the spring I, connecting the platform P P
to the core. The *downward motion of the
core M is limited by the stops B B, and, since
the amount of extension of the spring’ I de-
pends on the position of the core M, limits
also itsextension. If,now,bythe consumption

of the electrodes the current is wealkened, the.

core M rises slightly, relieving the extension
of the spring I, and, lifting the rod R IR, there-
by causes the approach of the electrodes.
During this action of feeding of the lower elec-
trode, I8, the platform P P will not have
changed its position in contact with the stops
A A, BShould, however, by any accident, a
total cessation of current occur, the core M,
impelled by the spring 8, immediately rises,
carrying with it the rod R R and the plat-
form P> I, and thus bringing the electrodes
Into contact. This latter action will, however,
never occur unless the current be purposely
stopped or a sudden break in the circuit take
place.

When the current flowing through the lamyp
remains of normal strength, the core M being
held by it firmly in contact with the stops B
I, considerable variations in the current may
occur without bringing the feeding device into
operation. The desired amount of separation
- of the carbons is obtained by placing the stops
A A the proper distance below the platform
P P when no current is flowing.

Ifig. 4 shows an evident modification of some

supports the movable core M of the coil C, a
before. The guide-rods G G are attached t
the core M and move with it. The platforn
P P, connected tothe core M by the spring F
as before described, supports an armature, M
which can be attracted by the magnetism de
veloped in the core M. The stops A A anc

B B limit the motion of the platform P P upo

the guide-rods. The catches Kand K’ are a1
‘anged as before.  'With thismodified arrange
ment of parts, the separation of the clectrode.
1s eftected by the fall of the core M, while th
upward feed is secured by the variations i
the position of the platform P P consequen
on variations in the attraction of the core I
for the armature M.

The arrangement of the lamps constructe
in accordance with our invention deseribed i
connectionwith Figs. 1, 2, 3, and 4 are adaptec
for giving motion to only one of the electrodes
When 1t 1s desired that both clectrodes be fac
torward, so as to maintain the position of the
arc nearly constant; which result we also as
sist by giving a greater section to the positiv
than to the negative clectrode, we construce
the lamp as shown in Fig. 5. The frame T T
provided with a means of attachment to a sup
port, H, bears two pulleys, N N/, over whicl
pass the flexible metallic conducting-bands O
0’, respectively.  The rod Rk is supported at
its lower part by those ends of the bands O O
adjacent to each other, the end O attached to
the rod being insulated from it by a non-con.
ducting material, I, the pulley N, over whicl
the band O passes, being also insulated from
the rod I and from the frame T T, but is in
electrical connection with the binding-post Y.
The pulley N’ is electrically connected to the
rod R and to the binding-post X. The outer
extremities of the bands O O’ are firmly at-
tached to the upper extremities of the rods G
G/, as shown, which rods are placed parallel
to each other and support the lower electrode,
¥, The band O/ isinsulated from the rod G
by a suitable non-condueting substance, I’.

Attached to the lower extremity of the rod
R 1s a coil, C, of insulated wire, whose core M
1s movable and supports the upper electrodr
L. The coil C, in turn, supports the hollov
frame I’ P, through openings in which the rods
G G', before mentioned, freely slide. On the
upward motion of the core M a flange, Z, upon
1ts lower extremity, comes in contaet with the
ends of the levers I L adjacent to said core,
the other ends of said levers inclosing the rods
G G/, respectively, and each being provided
with an automatic cateh mechanism, K K/, o;
similar purpose to those deseribed in conneec-
tion with Figs. 1, 2, and 3—that is, to permit
only ot the upward motion of the rods G G
through them. Springs I I are so placed as
to resist the movement of the levers I I con-
sequent upon the litting of the core M, as above
deseribed.

The circuit-connections through the lamp

L are as follows: The current, entering at X,
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passes to the pulley N/, thence through the | parts of our inventitm, but may employ their

coil C, whose other terminal is in contact with
the core M. The current passesthrough M to
“the electrode I, thence to E/, and back by the
“rod G’ to the band O and to the pulley N, and

leaves the lamp at Y. | | |

"The weight W serves to increase the weight
of the supports of the electrode L/, so that
- they balance the weight of the attachments
to the electrode II, consisting of the rod R,
the coil C, the core M, the levers L L, and
the frame P P,

The method of operation is substantially as
follows, viz: On the passage of the current the
magnetism developed in the coil C causes the
lifting of the core M, thereby effecting the
separation of the electrodes E I/, The flange
Z, coming in contact with the levers L L, de-
presses the catches K K/, compressing the
springs F F, but not giving motion to the rods
G G&'. The waste by combustion of the two
electrodes results in a weakening of the cur-
rent, and, the flange Z of the core pressing
less foreibly on the levers L L, the elasticity
of the springs I ¥ forces upward the catches
K K, carrying with them the rods G G/, and
by the motion so imparted. to the bands O O’

depressing the supports of the electrode E |

and raising those of the electrode I/, thus
causing the partial approach of the electrodes.
On the cessation of the current the core M
falls, and the elcetrodes are brought into con-
tact.

It will thus be seen that in this arrange-
ment motion is given to both electrodes by the
movement of the core, while the motion of the
core is employed both to effect the separation
of the electrodes and to operate their feed as
rapidly as they are consumed.

We do not confine ourselves to the use of
springs as a means of controlling the various

| manifest equivalents.

Neither do we confine
ourselves to any special form of catech K K/ for
imparting the feeding motion to the electrodes,
but may use any equivalent device that per-
mits motion in but one direction, as described.
We claim—
1. In an electric lamp, the combination of

‘the magnet-core M with the platform P P, as

described, the difference in the range of move-
ment of which, on the passage of an electrical
current, is employed, through the agency ot
suitable catches K X/, to produce, in the man-
ner described, a gradual approach of the elec-
trodes on the weakening of the current.

2, In an electric lamp, the combination, one
with another, in the manner substantially as
described, of the coil C, the core M, the plat-
form P P, the springs S and I, suitable catches
K K/, and the rod B R for the purpose speci-
fied. | o

3. In combination with the platform P P and
the core M, adjustable stops A A and B b,
limiting the motion of said platform and core,
as described. * |

4. In an electric lamp, the magnet-core M
and the platform P P, connected elastically to
one another by a spring, If, so that, on the pas-
sage of an electrical current, the core M may
be free to move after the platform I P, which
partially accompanies it, has been brought to

| rest by suitable stops, and so that, upon the

weakening of said current, the magnet-core
M may partially return to its former position
before the platform P P begins its return, for

the purpose specified.

EDWIN J. HOUSTONXN.
ELIHU THOMSON.
Withesses:
GEo. I. R1CcLIE,
M. STRAUBEL.
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