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To all whom +t may concern :

Be it known that I, JoSEpPH OLMSTED, a
citizen of the United States, and a resident of
New York, in the county and State of New
York, have invented certain new and usetul
Improvements in Electric Lamps, of which the
following is a specification, reference being
had to the drawings accompanying and form-

- ing a part thereof.

My invention relates to electric lamps in
which the light is prodaced by a2 powertal cur-
rent of electricity passing between the juxta-
posed points of two pencils of carbon, which
are caused to approach each other by the In-
strumentality of suitable feed-regulating mech-
anism, the rate of the feed motion being de-
pendent upon and commensurate with the con-
sumption of the carbons and the strength of
the current passing through them.

The invention involves the employmentand
disposition of special mechanism, hereinafter
to be described, for accomplishing the above
results, thenature of thesaid mechanism being
such as, first, to limit the teed due to the con-
sumption of the carbons or to slight variations
in the current-strength to a slow and even mo-
tion; second, to canse the carbons to drop in-
stantly together when from any cause an 1n-
terruption of the arc has taken piace or 1ts
length and resistance abnormally increased;
and, third, to render more accurate and dell-
cate the action of the electro-magnets control-
ling the leed. |

In the drawings hereto annexed, Figure 1
is a side elevation of the operative portions

of a lamp embodying my invention; Iig. 2,
a rear illustration of the same; Iig. 3, a cen-

tral vertical section of the feed mechanism;

40

45

§0

Fig. 4, a front view, in elevation, of the
same. Iig. b is an illustration of the method
of applying the magnets forming part of this
invention to a lamp of different construction;
and TFig. 6, a sectional view, in detail, of a por-

tion of the carbon-carrier.

Similar letters in the several figures refer to
corresponding parts.

A is the hollow carbon-holding rod, along
one side of which is a slot of sufficient width to
permit the partial introduction of the grooved
pulley-wheel ¢ on a shaft, &, journaled at the
end of the long arm of a swinging frame, CC,

pivoted in two arms depending from the sta-
tionarylamp-frame,asshownin Ifig. 2, Around
the pulley e passes with one or two turns a
cord, a, econtained within the hollow holder, its 55
ends being held by hooks or otherwise fastened
to pins at opposite ends of the interior of the
holder. From this it will be seen that as the
carbon-holder rises or descends it causes the
pulley ¢ and shaft 1 to revolve, and that 1if 60
the cord a be sufficiently taut or wound about
the grooved pulley eseveral times, the descent
of the holder will depend upon and be con-
trolled by the revolution of shaft 2. In order
that the cord may always be taut, a small 63
spiral spring, «’, i1s used to connect 1ts upper
end with the hook inside the hollow holder.
In this way the slack is always taken up by
the spring. As a substitute for the cord and
pulley, a rack and pinion may be used, the yo
carbon-holder in such case being solid and
threaded, and the pulley supplanted by a
pinion.

B B are two disks or brake-wheels of equal
diameter, fixed to shaft E on opposite sides of 75
pulley . These wheels may be either smooth

or serrated about their peripberies.

Immediately below the shaft I is a second
shaft, I, journaled in grooves in the opposite
sides of the lamp-frame, and made vertically 8c
adjnstable by theanti-friction wheels f/ 7/, upon
which it rests. In place of the wheels /’ /',
however, ordinary movable and adjustable
plates may be used, in which the ends of the
shaft are jonrnaled. - 8g

f fare two wheels of small diameter, fixed
to shaft I in such position as to engage with
the wheels B B when the latter are lowered
by the swinging frame C C,.

On each end of the shaft I are secured the go
flat circular boxes D D. These are formed {from
thin sheet metal, and contain a number of ra-
dial arms in their interior, so that when par-
tially filled with oil, glycerine, or a similar
heavy fluid, they act as retarding or brake g5
mechanism to the revolution of the shaft to
which they are fixed. |

Beneaththeabove-deseribed systemof shafts
and wheels are located the electro-magnets.
These consist of two pairs of cores, & G’ and 100
H H’, the first pair being wound with wire of
low resistance, included in the main or light
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c.reuif, the latter wound with fine wire of very
high resistance,forming part of a shunt or de-
rived circuit around the Jamp, the dircetion of
winding in both pairs being such astoproduce
an opposite polarity as between the adjacent
poles ot the cores of the same pair, and the
same polarity as between any pole of one pair
and its corresponding or adjacent pole in the
other. At one end the polesof the main mag-
nets ( G’ are free, while those of the shunt-
magunets lying beneath them are connected by
a magnetic cross-bar, I/, bars b/, of brass or
other non-magnetic material, being used to
connect the two pairs of cores, and serving as
supports. At the rear or opposite ends of the
cores the upper set 1s connected to the lower
by the vertical magnetic cross-bars ¢ ¢, a hori-
zontal connection serving simply as a support,
being made by a non-magnetic bar, ¢/, This
arrangement of cores andconnecting-bars may
be regarded as forming asingle horseshoe elec-
tro-magnet, bent back upon itself, each branch
containing a bobbin of coarse wire included in
the main cirenit, and another of high resist-
ance neluded 1n the shunt or derived cireuit,
these latter coils being wound to exert a mag-
netic effeet opposed to that of the first, from
which it follows that the points of maximum
attraction of opposite polarity to that in free
ends of cores G G’ will vary according to the
relative strength of the current in the main
and shunt circuit coils; and this would be true,
though to a less extent, were the poles & not
joined by a magnetic bar.

Between the cores of the electro-magnets is
fixed a tube, A/, through which passes the car-
ben-holder A, and to which is pivoted a cen-
trally-branched armature-lever,T. At one ex-
tremity of the said lever (being that extending
slightly beyond the {ree poles of the magnets
G ') 1s fixed a soft-iron armature, N’. The
opposite end of leverTis provided with a tube,
L, elliptical in eross-section, in which a similar
armatuare, N, 1s 1mserted and adjustably held
by a screw, S. |

P i1s a dash-pot, the piston p of which is
linked to armature-bar T, and 1s made to fit
the walls of the eylinder, so that no oil or
glycerine which may be used therein can es-
cape between them. Iu the bottom of the cyl-
inder is a small aperture, throngh which a pas-
sage-way for the liquid is formed, said passage
beingcontinued to a closed oil-cup, x, by means
of a small pipe, /. Asthe piston rises orfalls
1t draws the liquid from cup « into lower part
of cylinder I’, or forces it back, as the cav-e
may be, and from this construction it is evi-
dent that no leakage can take place when the
lamp is tipped or laid on one side, asin trans-
portation. By means of cup x, which is closed
by a screw-cap, the level of the liquid is ad-
justed or fresh liquid introduced. The cup x
18 not necessarily placed at such a distance
from cylinder P as isshown in the drawings.
It may be placed immediately beside the eyl-

inder or made in one piece with it, the interior |
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spaces in the two being separated by a parti-

tion or diaphragm in which is an aperture of

the requisite size.

At a short distance from the fulcrum of le-
ver 1, and in the side of the armature N, is a
bifurcated upright, R, serewed to or integral
with the lever, and of such length and shape
as to raise the brake-wheels B B a short dis-
tance above the friction-wheels f /. An ad-
justable tension-spring, R/, with serew »/, serves
to draw down the armature N,

The above described devices form the feed
mechanism proper, their action being as fol-
lows: Assuming that the carbons are in con-
tact when a current is directed through the
lamp, the main magnets become strongly en-
ergized, the points of maximum attraction be-
ing the one at the free poles ¢’ and the other
at some pomnt beyond the point formed be-
tween the rear poles of the main cores and
the connecting-bars ¢. Armatare N will con-
sequently be drawn down in {ront of poles ¢
against the force of the spring IV, Arms R,
being raised, carry up the brake-wheels B B
and separate the carbons, the wheels being
prevented fromrevolving by their engagement
with the arm. In this condition the parts re-
main until by the consumption of the c¢arbon
the length and consequent resistance of the
arc inereases. This causes a greater amount
of current to flow through the shunt-magnets

and a corresponding change in the position of

the points of attraction opposed to that exist-
ing in the free poles of the magnets, cansing
them-to recede from their former position un-
til with the aid of spring IR/ the end of lever
T, to which armature N is attached, is drawn
down. Thismovementcontinues until wheels
B B are lowered into contact with {riction-
wheels f / and released from engagement with
arms K. The weight of the carbon-holder and
thecarbonattachedinstantly causestheshaft
to revolve, and, were it frec, to turn with a ra-
pidity that would cause the carbons to fall to-
gether in an exceedingly short time. Theshaft

1I,however,which is capable of onlya slow ro-

tation when 1mpelled by the weight whieh is
now applied to 1it, controls, by means of the
friction-wheels, the rotation of Lrake-wheels
B B, and only allows the carbon to slowly de-
scend, thus giving ample time for thie normal
magnetic conditions to be re-established and
to overcome the inertia of the lever, which is
drawn down on the side of the free poles at
just the proper moment, raises the brake-
wheels B B off from the friction-disks £/, and
chrecks their rotation. In this manner a slow,
steady, and even motion of all the parts is as-
sared, the feed motion of the carbons being

controlled by the retarding oil-chambers D D,

and therapid movementof the armature being
restrained by the dash-pot P, The carbon

points therefore will maintain their relative
position, and will never fall together, unless
the current is actoally broken for an appre-
clable length of time, It sometimes happens,
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however, that the continuity of the cirenit in | too, for the remaining portions of the lamp, me-

the lamp is broken, as by the breaking off of
pieces of the pencils or by sudden interruptions

in the current, which extinguisties the are. In

this case the only path for the current is
through the fine wire of the shiunt-magnets,
so that should the- interruption continue for
any length of time, the lamp, as well as the
generator supplying the current, is liable to
be injured. To provide against this, and to
bring the carbons instantly into contact when
the circuit in the lamp has for any cause been
interrupted, I employ the mechanism illus-
trated in connection with the feeding devices.

It consists of a small electro-magnet, Y, the

coils of which are in a ¢ireuit independent of
the lamp, and which is ouly closed when Ly

the coils G G’ the cores inclosed thereby have
lost their magnetic attraction, or when by rea-
son of an abnormally-increased length of the
arc the strength of the current in said coils
has been so much redaced as to exert only a
small proportion of their normal magnetic ef-
fect. The devices for effecting this consist of
an ordinary swinging magnetic arm, Y/, with
an adjustable retractile spring, ¥/, arranged
In any convenient manner in the neighborhood
of one or both of the magnetic poles ¢/, and so
adjusted that when the magnetism in said pole
or poles has been reduced to a certain prede-

- termined limit it will recede from the magnet
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and complete the circuit through magnet Y.

In front of magnet Y is an armature at-
tached to an arm, ¥, forming the short arm of
the swinging frame C C. When under the
conditions above specified the magnet Y is en-
ergized it draws down its armature. This
raises the wheels B B off from the arm K or
friction-wheels f f, as the case may be, so that
being free the weight of the carbon and its
holder causes thein to revolve with consider-
able rapidity. In this way the carbon points
come together before any damage can have
been done tothe lamp or machine, and as soon
as the circuit is re-established through the
carbons the magnet Y loses its power, and the
wheels B B fall upopo the arms K.

In Fig. 5 I bave shown a modified applica-
tion of the improved form of electro-magnets
to a lamp. In this case the arms K are sup-
planted by a spring, which acts as a brake with
wheels the equivalent in other respects to the
ones described. The same magnets are capa-
ble of being applied to larmps of other kinds,
the main advantage claimed for them being
that both ends of the coresof the main magnet

‘are utilized, their action being controlled by

the opposing forces of the shunt or high-resist-
ance cores. | |

In practice many portions of the above-de-

- scribed lamp may be considerably varied with-

out departing from the spirit of my invention.
For instance, the retarding devices D D may
be simple fans, or the rotation of the shaft It

chanical changes may in many instances be

made without affecting the main object which
I have in view.

70

Having now described my invention, what -

I claim as new, and desire to secure by Letters.

Patent, is—
1. The combination, in an electric lamp, of
a carbon-carrier, a shaft ecapable of both ro-

‘tary and vertical movement, and carrying one
-or more brake-wheels whose rotation is made
‘to depend upon the movement of the carrier,
‘an electro magnet and pivoted armature for
“controlling the vertical movement of the said
brake-wheels, and one or more friction-wheels

placed in a position to intercept the downward

| movement of the brake-wheels at a predeter-
the reason of the cessation of current through

mined point and release thém from engage-
ment with the armature, as and for the pur-
pose set forth. |

2. The combination, in an electric lamp, with
a pinion-shaft or its equivalent connected with
the carbon-carrier, and capable of both rotary
and vertical motion, ot a second shaft capable
of a retarded rotary motion only, and an eleec-
tro-magnet having an armature arranged to
raise and lower the pinion-shaft so as to pre-
vent the rotation of the same when raised, but
to permit i1t to revolve when lowered into en-
gagement with suitable friction-wheels on the
second shatt, as and for the purpose described.

3. In an electric lamp, the combination of a

carbon-carrier, one or more brake-wheels car-
ried by a swinging frame and connected with
the carbon-carrier so as to be revolved by the
movement thereof, an electro-magnet and an
armatuare adapted to control the vertical move-
ment of the said brake-wheels, and rotary re-
tarding devices placed in such position with
reference to the brake-wheels that the latter
when brought by the movement of the arma-
ture into contact therewith will be freed from
engagement with the said armature and al-
lowed to slowly revolve for a sufficient length
of time to effect the necessary feeding together
of the carbons, as described.

4.-Inan electric lamp, the combination, with
a pivoted armature and the feed mechanism
connected therewith, of an electro-magnet the
cores of which form a U bhaving its ends bent
back upon themselves and wound with coarse
wire included in the main circuit, the portions
of the cores adjacent to the connecting-bar or
neutral point being wound with fine wire in a
shunt about the lamp, and exerting an oppo-
site magnetic effect to that produced by the
main coils, as and for the purpose set forth.

9. The combination, with an electro-magnet
composed of cores G G’ and H H’, magueti-
cally connected in pairs, as described, of an
armatuore-bar and armatures N N’, the bar be-
ing pivoted at or near a point midway of the
length of the main cores G G/, so that the at-
traction of both poles of the said cores may be
utilized, as set forth.

may be controlled by a time-escapement. So, | 6. The combination, with the armature-bar
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T, of a dash-pot composed of two chambers, P
and @, the interior spaces within which are
filled with oil or a similar heavy fluid and con-
nected by means of anarrow duct or opening,
as described. -

7. In an electric lamp, the combination of a
carbon-carrier, a shaft ecarrying a pinion orits
equivalent engaging therewith, electro - mag-
netic detent mechanism controlling the revo-
lution of theshaflt, an armature conuected with
the pinion or its shaft, and an electro-magnet
includedinanormally-openshunt-circuit about
the lamp and operating by its attraction for
the armature on the closing of the said circuit
to release the pinion from engagement with
the detent mechanism and allow the carbon-
carrier.to fall, as and for the purpose set forth.

8, In an electrie lamp, the combination of a
carbon-carrier, one or more brake-wheels car-
ried by a swinging frame and connected with
the earbon-carrier, so as to be revolved by the
movement thereof, eleciro- magnetic detent

tion of the carbons, and an electro-magnet in
a normally-open shunt or derived circuit about
the lamp operating on the closing of said cir-

cuit to raise the brake-wheels out of engage-

ment with the detent mechanism by 1ts attrac-
tion for an armature attached to the swinging
frame, substantially as and for the purpose set
forth.

0. The combination of pinion-shaft 14, car-
ried by a swinging frame, wheels B B, and a
shaft, I, jouraaled in fixed or adjustable bear-

ings and provided with rotary retarding de-
vices, with an electro-magnet and armature-

bar T, having a projecting arm, K, for raising
or lowering the shaft 13, as and for the puar-
pose set torth.
| JOSTEPIH OLMSTID.
Witnesses:
PARKER W. PAGE,
CLAYTON KNEELAND.

| mechanism fer maintaining the movement ot
“the brake-wheels proportionatetotheconsump-
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