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UNITED STATES PATENT OFFICE.

JIM BILLINGS FULLER, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE ASSIGN-
MENT, TO THE FULLER ELECTRICAL COMPANY, OF NEW YORK.

IMPROVEMENT IN ELECTRIC LAMPS.

Specification forming part of Letiters Patent No. 218,375, dated August 12, 1879; application filed
January 30, 1878,

To all whom it may concern :

Beit known that I, J1M BILLINGS FULLER,
of the eity of New York, State of New York,
have invented anew and useful Improvement
in Electric Lamps, of which the following is a
specification.

This improvement relates to electric lamps
having carbons parallel to each other; and
consists, first, in the employment of a current
of air so dirvected as to flow around or be-
tween said carbons and toward their lumi-
nous points, for the purpose of preventing
the electric flame from burning along the sur-
face of the carbons, where there is the least
electrical resistaunce, and of keeping the flame
at the points of the carbons; second, in the
peculiar means employed for extingunishing
the light automatically, consisting in connec-
tions so arranged as to be burned off, and the
electric eireuit with the lamp opened, and the
electric current interrupted by the action of
the flame.

There are any ways in which a current of
air may be applied in carrying out this inven-
tion, depending on the construction of the
lamp and the position of the carbons.

I consider the manner herein described the
most practicable when the carbons are placed
in a vertical position, with the points upward.

Figure 1 is a side view of the lamp. TFigs.
2 and 3 are a side view and section of the de-
vice for antomatically extinguishing thelight.

In the drawings, A represents the base of
an electric lamp. The electric current from
the generator is conducted to the binding-
posts B and C, and thence to the carbons D
and 1. These carbons are separated a short
distance apart, and the electrie current flows
through the clectric arc formed between the
points of said carbons. :

T is a tube arrvanged so as to give direc-
tion to a current of air around or between the
carbons toward their laminous points.

A chimney, G, is arranged around said car-
bons, so as to produce a draft of air from the
heat of the electric flame.

When the carbons are used with their

points downward, or in any position different
from that above described, the air may be
forced through the tube I by any convenient

means ; or any substitute for the tube may be
used which will give the current of air the
necessary direction, as aforesaid.

H is a spring, and Iis a wire or metallic
strip, both of which are in eircuit with one of
the carbous, the wire being arranged so as to
be burned off by the flame at the desired point,

- thereby breaking the cireuit and extinguish-

ing the light.

There arc many ways in which the cireuit
may be broken by burning off a connection.
A cord may pass between or around the car-
bons, bolding the connecting mechanism in
closed circuit until the burning off of said cord
by the electric flame opens the circuit and in-
terrupts the current. Therefore I do not con-
fine myself to any particalar mechanism for
this purpose, provided the current is inter-
rupted by the means deseribed.

I am aware that glass globes have been
placed around the carbons of electric lamps
for the purpose of softening the light and pro-
teeting it from the wind and storm.

I elaim—

1. An electric lamp in which the electric
arc or flame is maintained at the points of the
carbous, placed parallel with one another and
vertical, or nearly so, by meaus of a current
of air so directed and confined as to flow
around or between said carbons toward their
luminous points, substantially as and for the
purpose specified.

2. In an electric lamp, the combination, with
the carbons, placed parallel with one another
and in a vertical position, or nearly so, of a
chimney arranged around the carbons, so that
the heat from the electric flame shall cause a
current of air to flow around or between said
carbons, substantially as and for the purpose
set forth.

3. An electric lamp in which-the connec-
tions are arranged so as to be burned off by
the action of the electric Hame, thereby break-
ing the electric cirenit within the lamp and
extinguishing the light, substautially as de-
scribed.

JIM BILLINGS FULLER.

Witnesses:

JAMES J. WooD,
MAURICE B. HULL.
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UNITED STATES

PATENT OFFICE.

- JAMES R. F. KELLY, OF BROOKLYN, ASSIGNOR TO THE UNITED STATES
BLECTRIC LIGHTING COMPANY, OF NEW YORK, N. Y.

ADJUSTABLE REFLECTOR FOR ELECTRIC LAMPS.

SPECIFICATION forming part of Letters Patent No. 255,514, dated March 28, 1882,

Application filed March 5, 1881,

-To all whom it may concern:

Be it known that I, JAMES R. I'. KELLY, of
Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Adjustable Reflectors
for Electric Lamps, of which the following is
aspecification,reference being had to thedraw-
ings accompanying and forming a part thereof.

My invention relates to devices for concen-
trating, reflecting, and directing the rays of
light from a powerful illuminating source, such
asthe voltaic arc; and its object is to produce
an efficient and practicable apparatus for this
purpose capable of being employed in all cases
where an intense and penetrating light is nec-
essary, such as an inspection by night of an
enemy’s works, in navigating narrow or dan-
gerous streams, detecting the movements of
vessels, or in preventing collisions at sea. To
this end I have constructed the improved ap-
paratus bereinafter set forth and claimed, for
use with an electric lamp, and will now pro-
ceed to deseribe the same by reference to the
drawings, in which—

Figure 1is a vertical sectional view,and IFig.
2 a rear view in elevation, of the complete ap-
paratus; Fig. 3, a development of a portion of
Fig. 1,illustrating the means of completing the
electric circuit to the device; T'ig. 4, a plan
view of the plate and screws for adjusting lat-
erally the position of the lamp; Fig. 5, a hori-
zontal section of one half of the reflector and
its case, taken through line y ¥ in Fig.1; and
Tig. 6 is a plan view of a portion of the upper

-side of the stationary plate that snpports the

lamp and reflecting devices. Fig. 7 is a front
view of the hollow trunnion and index-plates.

B is a hollow cast-iron base, clamped by
bolts to a stationary support or to the deek of
a vessel, represented by A.

C is.a case of sheet metal for containing the
reflector and lamp, supported on trunnions
pivoting on the standards D D, which are rig-
The case
C is composed of a sheet-metal body strength-
ened by bands of thicker metal, ¢, corrugated
or beaded, and riveted thereto, as shown in
Figs. 1 and 5. The band encircling the outer
or front rim of the case is cast with a shoulder
ot flange, £, on its inner surface, to which the
flaring rim of a parabolic reflector, I, is se-
cured, fastened by clamps or screws. The case
C has an enlargement, (x, on top to make room

(No model.)

for the lamp, and an opening in the rear closed
by a hinged door, ¢/. That part of the door
which closes theenlargement G is madeslightly
smaller than the rest, so that an air-space, g,
remains when the door is shut, through which
pass the heated air and gas from around the
electric are, as indicated by the arrows. Were
no such means of escape atforded to the heated
air,it would, by being confined in thecase about
the reflector, increase the temperature and do
injury by warping or discoloring the metal.
By the above arrangement, however, a free
circulation of cool air is maintained.

Handles T T are secured to the case C, pref-
erably to the back, for adjusting it in any de-
sired position, and a clamping-screw, d, is em-
ployed for fixing the case at any angle to which
it may have been directed.

The open front of the reflector and case is
closed by a cap, ¢, composed of a metal rim
or bezel, with a glass disk or plate. The cir-
cular glass plates commonly used for this pur-
pose have a tendency, when exposed to vary-
ing temperatares, to expand and contract un-
equally, thus destroying the parallelism of the
rays reflected through them and reducing the
efficiency of the light. I have lessened this
tendency to a marked degree by constructing
the glass front of the eap C’* of a number of
independent strips, ¢/, with smoothly - fitting
edges, as shown in Iig. 8.

From the under side of the case C depends
a frame consisting of four bars, H H, support-
ing a rectangular platform, I.  This platform
serves as a support for adjusting-screw mech-
anism for raising and lowering a plato or block,
K, provided with .projections or hubs, through
which pass the rods H, serving as guide-bars.

In addition to the plate or block K, I em-
ploy another plate, K’, made laterally adjast-
able on the same by means of a screw-shaft,
L, and guides, I’. Ou this plate rests the
lamp, which is, by prefereuce, a focusing-lamp,
sueh as is shown in Patent No. 208,253, Sep-
tember 24, 1878.

It will be seen that the length of the lateral
adjusting-screw is such that the arc may be
carried considerably beyond the center of the
focus, thereby creating a widely-diverging
beam where it is desired to illuminate sur-
rounding objects within short range.

To prevent jarring or displacement of the
lawp, additional guides (which in thisinstance
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are extensions of the rod supporting hangers
ll'yareprovided,which bear against the smooth
sides of the upright part K’ and prevent any
accidental displacement thereof. The parts
K K’ thus constitute, in eifect, a carrier for
the carbon-holders whichis both vertically and
laterally adjustable.

The carbon-holders of the lamp pass up
through an aperture made therefor in the metal
case C. Thecarbonsare fitted to these sockets
and their points are brought in contact in-
side the reflector by inserting them through
suitable holes therein.

It is obviously essential that for the best
effects the center of light should be exactly
in the focus of the reflector, and an absolutely
accurate focusing-lamp being practically im-
possible, owing to inequalities of structure
in the carbon pencils, it becomes necessary
to occasionally adjust the position of the are.
This is effected by the vertical adjusting-
screw I’ and the horizontal adjusting-serew L.

To ascertain when the light is in the proper
position, I make use of the following means:
On one side of the case the trunnion is made
hollow and its outer end, M, closed by a
ground-glass plate held in position by a cap
or ring. A small pin-hole, m,in the reflector
F projects an inverted image of the arc on
the ground glass, on which are marked cross-
lines in such a position that the projected im-
age will appear at the intersection only when
the arc is in the exact focus of the reflector.
By this means the adjustments are readily
and accurately obtained without exposing the
eyes to the direct glare of the light.

The means employed for turning the reflec-
torin a horizontal plane are as follows: On the
supporting-base B is suitably secured a disk,
B, provided nearits rim with four or more frie-
tion-rollers, P, either rolling loosely or jour-
naled in raised flanges thereon. Through the
center of the disk B’ passes a shaft, X, form-
ing part of a clamping device for holding in
place cap I, which carries the supporting-
standards D D and fits down over the disk
B’ and rollers P. Shaft X is secured to the
disk B’ by a pin, which prevents it from turn-
ing in the hub«. It passes through cap I? in
a sleeve in the hub 2/, which allows the cap
to Le freely rotated around it on the rollers
until it is clamped down Dby tightening the
serew S.

In order that the conductors, which carry
the carrent to the lamp in the reflector, may
be protected from abrasion and injurious ef-
fects of the weather by passing up through
the base B, and at the same time nct prevent
the turning of the reflector in either direction,
I lead them to two binding-posts, 1 and 2, at-
tached to the under side of disk B’ in the in-
terior of the hollow base. The binding-posts

are connected respectively with two concen-
tric metal rings, b 0/, embedded in an insulat-
ing material, and having flat smooth bearing-
surfaces, on which metal cups R, held in place
by stationary teats e ¢/, depending from the

255,514

under side of cap I, are held in contact by
means of spiral springs surrounding them, as
shown. The teat ¢/ connects with an insulated
binding-post on cap B, from which the current
is carried by means of a wire to one of the car-
bons of the electric lamp. The circuit from ¢
is completed to the outer carbon either by
means of a wire connection or through the
metal frame of the reflector-stand and lamp.

To insure a good electrical contact between
the teats ¢ ¢/ and their inclosing-cups, it is
necessary to have them fit so tightly together
that they prevent the escape of the confined
air when they are forced together. Toobviate
this, small air-holes » are made through the
cups R to allow a free play of one within the
other, and thereby maintain a constant and
even pressure of the cups on the contact-strips
b V' when the reflector is revolved.

The apparatus is manipulated and the light
thrown in any desired direction, as has been
hereinbefore stated, by a person taking hold
by the handles T T and moving the reflector
in either a vertical or horizontal plane. The
device above described. forms a durable and
convenient instrument, and is capable of a
wide range of usefulness.

I aw aware that devices for this parpose are
not broadly new, and that reflectors have been
constructed hitherto which were capable with-
in certain limits of projecting the light in the
desired direction. Sach, therefore, I do not
claim broadly.

What Ielaim as my invention, and desire to
secure by Letters Patent, is—

1. The case C, having an extension, &, for
containing the upper portion of an electrie-
lamp frame, open at the back and provided
with a door which leaves, when closed, a space,
¢, for the escape of the heated air from within
the case.

2. The combination of a sheet-metal case, C,
and a strengthening-band, ¢, having aninternal
flange, f, to which is attached the rim of a
parabolic reflector, If, as shown.

3. The hollow trannion M, having a trans-
lucent indexed plate, in combination with a
pin-hole, m, in the reflector I for adjusting the
position of the are, substantially in the man-
ner described.

4. The combination, with ease C, of an elec-
tric lamp and a frame for supporting the same,
provided with stationary base and vertically-
adjustable plate for raising and lowering the
lamp, as and for the purpose set forth.

5. The combination, with the stationary base
and vertically-adjustable plate of the lamp-
supporting frame H, of the plate K’ and hori-
zontal adjuosting mechanism I. I/, snbstan-
tially as described.

In testimony whereof I have hereunto set
my hand this 2d day of March, 1881.

JAMES R. I'. KELLY.

Witnesses:
W. H. HARTLEY,
. G, HEBBERD.
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C. F. DE LA ROCHE.
VOLTAIC ARC ELECTRIC LAMP,

(No Model.)

' No. 264,257,

Patented Sept. 12, 1882.
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UNITED STATES

Pa1eENT OFFICE.

CHARLES FERDINAND DE LA ROCIE, OF PARIS, FTRANCHE.

VOLTAIC-ARC ELECTRIC LAMP.

.

SPECIFICATION forming part of Letters Patent No. 264,257, dated September 12, 1832,

Application filed July 7, 1882.

To all whom it may concern :

Be it known that I, CHARLEY F'ERDINAND
DE LA ROCHE, of Paris, France, have invented
a new and useful Improvement in Voltaic-Are
Electric Lamps, of which the following is a
specification, reference being had to the accom-
panying drawings.

The object of my invention is to enable the
feeding or advancement of the carbons to be
effected by the directaction of aspring or coun-
ter-weight, which presses them against a stop
without the aid of clock-work or otlier compli-
cated mechanism,.

Theinvention consists principally in the com-
bination, with a guide-tube throngh which the
electrode passes, of an abutment-ring which is
attached to the said tube, and between which
and the front end of said tube thereis provided
an open space, the portion of the electrode
within the said tube being protected from the
surroundingair, but the heated portion exposed
in the open space between the said tube and
the said ring being exposed to the air, so as to
permit of its disintegration to the degree or
extent desirved to permit it to be fed forward
to the abutment-ring.

The invention also consists in making the
said ring adjustable relatively to the said tube
for the purpose of varying the open space be-
tween them to regulate the feeding forward or
advance of the electrodes.

The invention further consists in the method
of attaching theabutment-ring to the said tube,
whereby provision is afforded for the adjust-
ment of the said ring to vary the open space be-
tween them and regulate the feeding of the
electrode. :

Therehavebeen previously used forthe regu-
lation of the advance or feed of the electrodes
abutment rings or stops, against which the
electrodes have been pressed by weights or
springs; butsuch regulation has notbeen suc-
cessful, sometimes owing to the voltaic arc con-
suming not only the part of the electrode pro-
truding in advance of such ring, but also a
sulficient length behind the said ring to pro-
ducefrequentirregularitiesintheadvancement
of the clectrode under the action of the spring
or weight which pressesitforward,and in other
cases, owing to the electrode not being con-

(No model.)

| sumed fast enough, it has melted the ring, and
so destroyed the regulation.

I have recognized that the combustion and
using up of the electrodes stop where they
cease to be exposed to the combined action of
the heat disengaged by the ave and of the de-
structive action of the air. Thus, forexample,
if we take two electrodes, one free from any
envelope or outer protection from air advane-
ing toward the other, which issurrounded with
a tube to or nearly to its extremity,the com-
bustion of the latter will be considerably less
than that of the former. 1 have also recog-
nized that the consumption stops at the end of
the tube in a well-defined line, and that the
part surrounded by the tube is not impaired
in hardness. The action of the-air, then, plays
an important part in the consumption of the
electrodes. My system permits, then, the prac-
tical utilization of the abutment of the elec-
trodes against aring to regulate their advance
by the action of a spring or other means of
propulsion, and by it a saving of about fifty
per cent. in the eonsumption of the carbon of
the electrodes, '

Tigure 1 in the drawings is a side view of a
lamp with my invention applied. Fig.2is a
central longitudinal sectionr of one of the elec-
trode-holders and its feeding apparatus on a
larger scale than Tfig. 1. Ifig.3is an outside
longitudinal view corresponding with Fig. 2.
Trig. 4 is a central longitudinal section of a por-
tion of the holder on astill larger seale. Ifig.5
is a transverse section on the line @ D of Fig. 4.

O is a tube, of copper, platinum, or other
metal, of such size that the electrode may pass
freely throughit, and having screwed onto its
frontportion a eollar, A, furnished with prongs
d d, which receive between them and support.
and hold the abutment ring or washer K, the
interior of which is of a diameter a little less
than that of the electrodes employed, in order
that the latter may be only allowed to be ad-
vanced or fed according to their consumption
by the impulse of the spiral spring M, which
is placed in the outer tube, T, which contains
the electrode and its feeding and controlling
apparatus. DBetween the extremity of the tube
O and the ring X, I leave a space, v, the width
of which may be regulated according to the
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diameter of the electrodes bysecrewing the col-
lar A farther or not so far on the tube O. Ac-
cording as the portion of the electrode within
the space v is attacked by the heat, it is disin-

tegrated,and thespiral spring M advances the
electlode R in proportion to its consumption.
Under these conditions the heat transforms my
system into a pyrometric apparatus, of which
the separation or space » becomeseither great-

er or less, according as the voltaic are cou-

sumes the electrodes more or léss rapidly and
brings them more or less rapidly to the ring
K; but in either case the electrode cannot ad-

ance at once adistance greater than the width -

of the space v determined beforehand.

1n order to prevent the heat and the oxida-
tion from causing any change of thickness of
the ring K and of the tube O, I prefer to con-
struet of .platinum both the ring K and also
the extremity of the tube O, which limits the
Moreover, in order to protect this
metallic part of my system, I fit the front end
of the tube T with a ring, B
other refractory substance.

In order to permit the exterior arc to corrode
the electrode in rear of the abutment-ring K,
and to keep the profecting-tube O cool, I pro-
vide in the outer tube, T, openings C C, oppo-
site to the said tube' O. Itisfor the same pur-
pose that the collar A is slotted, so that its
frontpart consists only of three or four prongs,
d d, whieb support the abutment-ring K, and

I also make the ring B of magnesia, with a cen- |’

tral opening of a diameter larger than the elec-
trode, in order to provide free access between
them to the surrounding air.

B, of ‘magnesia or

264,257

In the example of the lamp represented in
the drawings the two electrodes are pressed
forward by two spiral springs, M M, placed in
the tubes T; but it may be understood thata
single sprmg may be used applied directly to
one electrode, the other electrode being put in
movement by means of levers, racks, or pinions,
which will be also operated by thesame spring.

This invention may be applied to all kinds
of voltaic-arc electriclamps, whether the elec-
trodes be horizontal, vertical, or inelined, ob-
ligue, or parallel.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination, in an electric lamp, of a
guide-tube for the electrode and an abutment-
ring attached to the said tube, and between
which and the end of the said ring there is a
determined open space provided,substantially
as and for the purpose herein deseribed.

2. The combination of the guide-tube O and
the adjustably-attached abutment-ring K, hav-
ing a variable space, v, between them, sub-
stantially as and for the purpose herem de-
seribed.

3. The combination of the guide-tube O, the
adjustable collar A, screwing upon said tube,
and provided with prongs d d, and the abut-
ment-ring K, held between said prongs, sub-
stantially as herein described.

CHARLES TERDINAND DE LA ROCIIE.
Witnesses:

Evuea. DuBUIL,
LEoN PECQUET.
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ELECTRIC HEAD LIGHT FOR LOCOMOTIVES, &
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UNITED STATES

PATENT OFFICE.

FLAMEN BALL, JR., OF CINCINNATI, OHIO.

ELECTRIC HEAD-LIGHT FOR LOCOMOTIVES, &oc.

SPECIFICATION forming part of Letters Patent No. 277,586, dated May 15, 1883,

Application filed

-To all whom it ma Y CONCETN :

Be it known that I, FLAMEN BALL, Jr, a
citizen of the United Smteq, and residing at
Cincinnati,in the connty of Hamilton and State
of Ohio, have invented certain new and useful
Improvements in Electric Head-Lights for Lo-
comotives or other Similar Uses, of which fhe

- following specification is a full, clear, and ex-
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act description. .

This invention has for 1ts objects to provide
an improved electric head-light for locomotives
and to provide a novel hood for reflecting the
rays of light upon the pilof of the engine or
upon the track in front-thereof. These objects
I accomplish by the novel construction and
arrangement of parts illustrated in the accom-
panying drawmgs, in which—

Figure 1 is a central longitudinal section of
a locomotive electric head-light embodying my
invention. Fig. 2 is a plan view of the same
on line z z, Fig. 1, showing the constraction
and arrangement of the adjustable reﬁ‘aeting
reflector, peak, or hood.

A represents the case in which the reﬂector
and eleetric lamp are mounted.

B is the front opening or sight of the same,
in whieh the magnifying-lens B’ is secured.

Cisaventilator at the top of case A, prefera-
bly immediately above the point where the
lamp is to be suspended.

D is the reflector, mounted in any desirable

‘manner; of the usual parabolic or counieal form,

and having a full, rounded end at its focus, as
shown, which forms a highly-reflecting hemi-
spherical shape, as at d, to the focus end of the
reflector, and being similarly polished within,
and by 1t5 hemxspherlcal form provides an ef.
ficient rear reflecting surface.

D’ D’ are openings or orifices made in the
body of the reflector D, near its rear end, ver-
tically opposite each other, in and through
which the carbons of the electric lamp pass,
their ends, between which the arc is formed,
arriving at a point preferably midway between
the openings D’ 1)/, '

E represents an ordinary electric lamp, sus-
pended from the ventilator C within the case
A, so that its carbons E/ E/ shall pass through
the openings D’ D’ made in the reflector D, as
hereinbefore set forth. Openingsee mav be

provided in the reflector adjommg the lamp L,

August 2, 1882.

(No model.)

to furnish means for ventilating the same in
case the various parts near the lamp should
‘become too highly heated. It will be seen
that rays of light will be reflected as usual by
the main part of the reflector forward of the
lamp, and in addition to this the bulb d in the

rear of said lamp will form a solid mass of

light that will in turn be reflected by the for-
ward main body of the reflector, The effi-

55

60

ciency of my improved head-light will readily .

be seen, very little power being necessary to
supply 1t; with electricity to form the light.

F F are wires connecting the lamp E with
any desired electric generator or dynamo-ma-
chine located on the locomotive and driven by
the same power that drives said locomotive.

G represents a longitudinally-arched plate
curved downward abits outer edge, (see Fig.
1,) which plate forms a hood which is adjust-
ably mounted in guides ¢ ¢ on the npper face
of the sight B, as shown, or in the same man-
ner upon the reflector D, so as to be brought

forward over the said sight or the mouth of

the reflector, being secured in position prefer-
ably by thumb-serews ¢/. Itis highly polished
on its under side similar to the reflector D,
and when brought forward to any desired po-
sition over the sight or mouth of the reflector
it causes the rays of light from the same to
refract and fall upon a point just ahead of the
engine or vertically upon its pilot to a degree
of efficiency never heretofore attained in the
use of any other head-light, and is an impor-
tant feature of my invention.

H is a small knob or button, forming a han-
dle on the hood (i, by which to conveniently
admst it. :

Tt is obvious that the hood G can be used. in

‘connection with any other construction of head-

light than the one herein shown and deseribed;
but I prefer its use with my electric head-light
in order to -angment its utility, and thereby
make it as near as possible a perfect head-
light.

I am aware that the carbons of an electrie¢
lamp have heretofore been extended into a
parabolic reflector throughside openings there-
in, the reflector having a short tube of small
dlameter placed near the light with its axis

coincident with the reflected “beam; ;5 but such

I do not claiwm,
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T am also aware that a locomotive head-light
has been composed of an exterior casing hav-
ing a ventilator in its top and containing a re-
flector through the focus end of which pro-

5 jeets an ordinary oil-burning lamp; but such
is not my invention.

I claim— .

1. An electric head-light for locomotives
combining in its structure the exterior casing,

10 A, provided at its top with the ventilator C,
and adapted to be attached to a locomotive, the
parabolic reflector D, inclosed by the casing
and rigidly counected therewith, and having
the lens B’and the electric lamp E hung within

15 the casing from asupport in the ventilator,and
having its carbons extended into the focusend
of thereflector through side openings, D/, there-

277,536

in, said lamp having means for connecting
with an electric generator or supply, substan-
tially as described. 20

2. The combination, with the reflector of a
head-light, of the herein-deseribed hood G,
adjustably supported in the guides g g, said
hood being capable of horizontal adjustment,
whereby it can be brought forward to any de- 23
sired position over the sight of the reflector,
substantially as described.

In testimony whereof I have hereunto set my
hand in the presence of two subscribing wit-
nesses.

FLAMEN BALL, JR.

Witnesses: .

Wu. F. Nurr, Jr.,
Jonn J. F1incH.
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(No model.)

o all whom it may concern :

Be it known that I, WiLL1aM P. PATTON, a
citizen of the United States, and a resident of
Harrisburg, in the county of Dauphin and

5 State of Pennsylvania, have invented certain
new and useful Improvements in Voltaic-Are
Lamps; and I do hereby declare that the fol-
lowing is a full, clear, and exact deseription of
the invention,which will enable others skilled

110 in the art to which it appertains to make and

use the same, reference being had to the ac-
companying drawings, which form a part of
this specification, and in which—

Figure 1 is a side view of an electrical-are

15 lamp embodying my improvements. Itig. 2
is a similar view illustrating the parts com-
prising my improvements in section. TFig. 3
is a detail view of the feed-cylinder. TFig. 4
is a detail view of the feed-screw through

20 which air is admitted to the lower end of the
globe, and Tig. 5 is a side view illustrating a
modification.

The same letters refer to the same parts in
all the figures.

25 My invention has relation to that class of
arc-lamps in which the globe is closed air-tight
at both ends and provided with a closed cas-
ing for the passage of the carbon and its hold-
er from the feed-case; and it consists in the

30 improved construction and combination of
parts of the same, as hereinafter more fully
described and claimed,

In the drawings hereto annexed, A desig-
nates the feed-case of an ordinary arc-lamp.

25 B is the upper frame-bar, C O are the side
frame-bars, and D is the bottom bar of the
frame which supports the globe. Tubes E &
for the carbon-holders extend upwardly from
the feed-case A. .

40  F designates the globe, which is preferably
of aspherical shape, or nearly so, and which is
provided at its lower end with an opening, G,
having a flange, H, which rests upon the bot-
tom bar, D, of the frame, between which and

45 the said flange a sheet, I, of rubber or other
suitable flexible material, is interposed in
order to form an air-tight joint.

Upon the horizontal plate J, whieh is
mounted upon the base-bar D, and which

5o serves tosupport the globe, is secured a stand-

ard, K, having arms I, provided with sockets
M, one of which serves to support the lower
carbon point. In the drawings two sockets
are shown, but only one set of carbons is used,
the other socket serving simply as a reserve 53
socket in the case of an accident.

The under side of the feed-case A is pro-
vided with an opening, N, surrounded by a
flange or ferrule, O. The latter is provided
with a pin, P, by means of which a tube or 6o
cylinder, Q, may be detachably connected to
the same, the said tube having an L-shaped
noteh, R, at its upper end, forming what is
commonly termed a *‘bayonet-joint,’” whereby
the said tube may be detachably connected to 63
the said flange. Tube Q is provided about
midway of its length with an opening, S, lo-
cated between two annular flanges, which lat-
ter serve as guides or bearings for arevolving
ring, T, having an opening, U, which may be 70
made to register with the perforation S, and
through which admission of air into the cyl-
inder or tube may be regulated, or, if desired,
entirely stopped by simply turning the ring
T, which is for this purpose provided with a 75
handle, V.

W and X are tubular sections telescoping
within each other and within. the upper sec-
tion, T. These sections are provided at their
upper edges with annular grooves or recesses, 8o
in which packing Z, of any suitable material,
is placed.

For packing I prefer to use soft asbestus,
for the reason that this material is not affected
by heat, while it will readily retain oil, tal- 8
low, or other Iubricating material, which is
necessary in order to cause the telescopie see-
tions to work freely within each other. The
lower section, X, is rigidly connected to the
top or cover A’ of the globe F. The said go
cover is concavo-convex in shape, and is pro-
vided atb its outer edge with two concentric an-
nular flanges, B’ and ¢, between which a ring

or washer, IV, of rubber or other suitable ma-
terial, is interposed, the said washer project- g5
ing beyond thelower edges of thesaid flanges,

as clearly shown in Iig. 2 of the drawings.

It will thus be seen that when the cover is
lowered upon the lamp the washer D’ will
serve to form a joint which is absolutely air- roo
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tight. The cover A’ is provided with a cen-
trally-located sccket, I, adapted to receive
the shank I of a nut, G’, adjustable upon the
lower end of a rod, H', which is pivotally con-
nected to the under side or bottom of the feed-
case A. It will be seen that by this arrange-
ment, when the holding-nut G’ is serewed in
an upward direction, so as to release it from
the socket upon the lamp-cover, it may be
swung out of the way, so as to enable the said
cover to be raised or lifted, this being made
possible by the telescopie joints or tubes here-
tofore described. If access to the carbon-
holder is desired, (the carbon-holder,which is
indicated by letter I, is clearly shown in Fig.
2 of the drawings, and it will be seen that it
is provided at its lower end with a ecarbon-
clamp, J’, of ordinary construction,) it may be
had by detaching the upper telescopic tube
from the flange of the feed-box to which it is
attached, and this may be done by simply
turning the said upper tube so as to release its
L-shaped notch from the pin of the holding-
flange. The lower frame-bar, B, is provided
with an inclined screw-threaded perforation,
K/, in which is fitted a screw, I/, one side of
which is flattened or provided with a V-shaped
recess, M/, as clearly shown in Tig. 2 of the
drawings. This screw extends through the
rabber washer I, and by it the admission of
air to the lower end of the globe may bethor-
oughly regulated.

From the foregoing description, taken in
connection with the drawings hereto annexed,
the operation and advantagesof my invention
will be readily understood.

‘When it is desired to renew the carbon
points in the lamp, this may be done by first
releasing the nut G'from the coverandswing-
ing the rod carrying the said nut backward
and out of the way. The cover of the lamp
may then be raised by the hereinbefore-de-
sceribed arrangement of the tubular and tele-
scoping sections, thus affording free access to
the interior of the globe and to the upper-car-
bon holder.

When it is desired to clean the upper-car-
bon holder, which is frequently necessary in
order to cause its uninterrupted operation,
this may be easily done by removing the tele-
scopic tube, which may be accomplished by
simply turning its upper section so as to re-
lease it from the pin P.
posed between the lower support of the lamp-
globe and the flange II of the same, serves to
take up any expansion of the globe, so as to
prevent breakage of the latter. The admis-
sion of air to the globe will be regulated not
only by the band or rim S upon the upper
section of the telescopic cylinder, but also by
the feed-screw L/ at the bottom of the globe.
1 thus establish a through current of air with-
out providing an excess of oxygen, so that ex-
cessive consumption of the carbon points may
be absolutely prevented simply by properly
adjusting the air entrance and exit. It will

The packing I, iuter--
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also be seen that it is utterly impossible for
inseets or other causcs of obstruction to enter
the globe.

My invention, as above described, has been
shown applied only to a lamp originally con-
strneted to use two sets of carbons; bubit is
obvious that the invention may be cqually
well and success{ully applied to a single are
lamp by simply making trifling modifications
in the construction of details. One way of
doing this I have illustrated in Fig. 5 of the
drawings hereto annexed, by reference to
which it will be seen that the telescopic tube,
which is here designated by letter A% is con-
nected centrally instead of eceentrically to
the feed-case B* and globe-cover ¢ D*is a
rod hinged eccentrically to the under side of
the feed-case, and composed of sections 1* F?,
connected by a right and left hand nut, G°, by
means of which the lower section may be
forced down agaiust the globe-cover, so as to
retain the latter securely in position. The
said lower seetion, I, is provided withahori-
zontal fork, H? straddling or embracing the
telescopic tube so as to bear or press squarely
upon the globe-cover. The operation of this
modification is obvious when reference is had
to the foregoing deseription.

I would have it understood that inmany re-
spects this invention may be changed or modi-
fied without departing from the principle in-
volved, and that Ireserve to myself the right
to all such changes and modifications as may
be made without departing {from the spirit of
the invention.

Havingthusdeseribed myinvention, Ielaim
and desire to secure by Letters Patent of the
United States—

1. In an electrie lamp, the eombination of
a feed-case, a snpporting-frame suitably con-
nected to the same, a globe suitably mounted
in thesaid supporting-frame, anair-tight cover
for the said globe provided with a socket upon
its unper convex side, a rod pivoted to the
under side of the feed-case and having ab its
lower end a nut, the shank of which is adapted
to work or slide in the socket of the air-tight
cover, and a telescopic tube connecting the
said air-tight cover with a flange upon the un-
der side of the feed-box, substantially as set
forth.

2. In an electric lamp, the combinatbion,
with a feed-case,thesupporting-frameattached
thereto, and a globe mounted in the said sup-
porting-frame, of an air-tight cover for the
said globe, a telescopic tube connecting the
said air-tight cover with aflange upon the un-
der side of the feed-case, the upper section of
the said eylinder or telescopie jointed tube be-
ing provided with a perforation, as shown, an
adjustable gate for the said perforation, and
means for admitting regulated quantities of
air into the bottom of the globe, substantially
as seb forth.

3. In an eclectric lamp, the combination,
with a feed-case, of a frame atbached to the
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sameand supporting a globe, an air-tight cover
for the latter, a central pivoted rod attached

- to the under side of the feed-case and coun-

IC

20

nected detachably with the center of the air-
tight cover of the globe, and an eceentrically-
arranged telescopic tube connecting the said
air-tight cover with the underside of the feed-
case, substantially as set forth.

4. In an electric lamp, the combination,
with the feed-case having an eccentrically-ar-
ranged downwardly-projecting flange or col-
lar, of a tube mounted detachably upon the
said collar and provided with an air-admission
opening and a regulating - gate, additional
tubes telescoping within the said detachable
tube, a globe-cover connected permanently
and eccentrically to the lowermost tube, and a
suitably-arranged globe, substantially ashere-
in set forth.

5. In an electric Jamp, the combination of-

a suitable feed-case, the frame attached to the
same, a flanged disk arranged upon the lower
frame-bar, a flexible packing-disk arranged

upon the said plate, a grooved or flattened
feed-screw extending through the said plate
and packing-disk, a flanged globe monnted
upon the latter, an air-tight cover for the said
globe, a central rod pivoted to the under side
of the feed-case, and having a nut whereby
the said cover may be tightened against the
upper side of the globe, and a telescopic tube
connected detachably to the under side of the
feed-case, and having its lower section con-
nected eceentrically to the air-tight cover of
the globe, the upper section of the said tele-
scopie tube being provided with an air-inleb
and mechanism for regulating the admission
of air, substantially as herein described, for
the purpose set for h.

In testimony that I claim the foregoing as
my own invention I have hereunto affixed my
signature in presence of two witnesses.

WILLIAM P. PATTON.

Witnesses:

ANTHONY KING,
‘Wi, H. CLECKNER.
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UNITED STATES

PaTENT OTFICE.

GEORGES ANTOINE TABOURIN, OF MARSEILLLES, FRANCE.
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SPECIFPICATION forming pert of Lietters Patent No. 315,571, dated April 14, 1885.
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To all whom it may concerm:

Be it known that I, GEORGES A. TABOURIN,
a citizen of the French Republie, residing at
Marseilles, in the French Republie, have in-
vented certain new and useful Improvements
in Voltaic-Are Lamps, (for which I have ob-
tained Letters Patent in France, No. 158,491,
dated November 9, 1883; in Belgium, No.
63,819, dated January 12, 1884; in Luxem-
burg, No. 349, dated Janunary 12, 1884; in
Austria - Hungary, No. 12,110/960 and No.
25,181/948, dated Janunary 19, 1884; in Italy,
No. 16,370, dated January 26, 1884, and in
England, No. 2,216, dated January 26, 1884;)
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion.

My invention relates to improvements in the
construction of voltaic-arclamps, to the mode
of feeding the carbons, and to the arrangement
of the latter relatively to each other, as here-
inafter fully described, and as shown in the
accompanying drawings, in which—

Figure 1 is a vertical transverse section of
a voltaic-are lamp constructed according to
my invention. Fig. 2 is alike view, on an en-
larged scale, of the upper portion of the lamp,
the carbon-holder, and parts connected there-
with; and Fig. 3 is an under side plan view of
the same.

One of the objects of thisinvention is to feed
the earbons in such manner as to adapt the are
lamp to a greater range of ornamentation than
these have hitherto been capable of, and also
to entirely conceal from view the carbon-feed-
ing devices.

The further object-of the invention is to
simplify and increase the efficiency of the car-
bon-feeding devices and to cause said devices
to act with greater precision and rapidity to
feed the carbons automatically as they are
consumed; and the further object of the in-
vention is to improve the efficiency of this
class of lamps.

In the drawings, T and T indicate two tub-
ular holders bent into U shape, both their
longer and shorter legs ¢ and ¢/, respectively,
being inclined toward each other, the latter,
¢ ¢, having such an inclination that two car-

| bons arranged therein and projecting ihere-
from will meet at their points and form the
apex of a triangle. In other words, the in-
clination of the legs ¢ toward each other is
such that the projected axial lines thereof will
intersect at a fixed point to form the apex of
the triangle, such fixed point being the zone
of combustion of one of the carbons.

It is obviousthat if a carbon is arranged in
each leg ¢ of the tubular holders, and means
provided to project the same from the holder,
the points of such carbons will meet at a fixed
point and form the apex of the triangle, and
if means are provided that tend to constantly
force the earbons out of the tube it is obvious
that they will remain in contact at all times,
whatever the consumption thereof due to com-
bustion may be. In this manner I obtain a
fixed point at which the point of one of the
carbons of an arc lamp will invariably stand
whatever the variations in form or volume of
the carbon point may be. Of course it will
be understood that the two carbons in legs ¢’
constitute one of the electrodes of the lamp.

Various mechanical appliances may be em-
ployed whereby the two carbons C and €' con-
tained in legs t and ¥, respectively, are forced
outward by a power exerted thereon contin-
uously. This may be effected, for instance,
by a suitable train of gearing or by cord, pul-
ley, and weight or other known appliances or
devices for effecting this purpose.

One of the objects of the invention is to
make the lamp as ornamental as possible and
to conceal within the ornamentation the op-
erating devices of the lamp. To this end I
preferably employ carbon-feeding deviees ca-
pable of being contained in the tubular arms
that serve to support other operative devices
of the lamp. The carbons C € may be fed
toward each other by the application of a
power exerted thercon uninterruptedly in va-
rious ways.

Intheaccompanying drawings I haveshown
a very simple arrangement of effecting this,
which consists, essentially, of supports that
will hold the earbons C ' in contact with each

same as they burn away throngh the medium

other with a yielding pressure and feed the-
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of a power exerted upon their support by an | and in electrical connection therewith, is se-

inert body sufficiently more ponderous than
the carbon and its support or bearing to over-
come the resistance thereof and exert a con-
stant pressure thereon, the tendency of which
is to eject the carbons from the tubes,and con-
sequently to maintain the said carbonsin con-
stant contact at their points, which is that
point at which their axial lines interseet,as
stated, or the fixed point of combustion.

As shown, the carbons C and C are sup-
ported in sockets formed in cylindrical heads
Ir I fitted loosely in the tubes T T", respect-
ively, said heads being secured each to one
end of coiled springs S and &, also fitted
loosely in tubes T 1, respectively. - To the
opposite end of each spring S &' isfitted a fol-
lower, f and J”, respectively, upon which rest
metallic weights or c¢ylindrical bars B B/, re-
spectively. It is obvious that by means of
this arrangement of spring feeding devices
any desired curvature may be given to the
tubes T and T" so long as they are provided
with a rectilinear portion at one end for the
reception and proper operation of the carbons
C ¢, and a like portion for the reception and
proper operation of the weights B B’, which
latter portion may be at the opposite end of
the tubes, or it may be at some point interme-
diate of two curvatures in the tubes. Conse-
quently the tubes may be bent into any de-
sired form between the two rectilinear por-
tions, ¢* t* and #* ', or between said portions
and in rear of portion £, as it is evident
that the ends of the tubes at ¢ may be ex-
tended and recurved, for instance, as shown
in dotted lines, Fig. 1, by making them in
convenient sections, without interfering with
the feeding devices, since the springs are
sufficiently elastic to adapt themselves to the
sinuosities of the tubes without having their
funetions impaired thereby. At their upper
ends the tubes are secured to a bridge or
brace, or disk, D, of wood, hard rubber, or
other non-conducting material, and they are
secured thereto by means of a strap, d, of
leather or other suitable non-conductor, and
serews ¢, Whatever form of brace may be
employed, I prefer to recess the same for the
reception of the legs 7' ¢ of the tubes T T,
though these may be secured in any other
desired manner to any suitable or conven-
ient non-conducting retaining device, many
ornamental forms of which will suggest them-
selves to the construecter. Upon this bridge
are secured binding-posts P P’ for the line-
wires, as hereinafter explained. Perforated
metallic screw-caps ¢ ¢ are serewed upon the
inner converging ends of the legs of the tubes
T T, through which project the carbons, and
by which said carbons are properly gnided
in their movements toward each other, and
said tube ends are secured to a metallic bridge
or brace or disk, I, to which said tubes are
secured by means of a metallic strap and
serews ', or in any other preferred or desired
manner. To the under side of this bridge,

cured a binding-post, p, for purposes presently
explained.

Below the brace D'is located a third brace,
D?, of wood or other non-conducting material,
to which the tubes T T" are secured, and from
which are supported two solenoids, A and A/,
for purposes hereinafter described. At their
lower bent portion the tubes may be braced
together by any desired ornamental brace, I,
as shown, thus imparting to the lamp a grace-
ful and ornamental appearance.
carbon, (Y is also contained within a metallic
tubular holder, H, closed at its upper end by
an ornamental metallic cap or plag, . Im-
mediately below the plug 2 the tubular holder
is provided with one or more porfs or open-
ings, 2%, and upon the lower end of said holder
is serewed a platinum cap, H', or a cap of some
other suitable refractory material, that has an
axial perforation of such diameter as to allow
the point ¢’ only of the carbon C° to project
through said opening, thereby preventing said
carbon from passing out of the tube, except to
the extent necessary to produce the are. The
screw-cap H’ has a series of ports, 7/, formed
by notches around its axial orifice, and the
holder H is of considerably greater interior
diameter than the earbon and parts conneeted
therewith, so as to form practically a draft-
flue through which upward currents are in-

duced by the heat at the lower end thereof

when the lamp is in operation, thereby pro-
moting ecombustion and increasing the bril-
lianey of the light.

A’isasolenoid conrected with theline-wire,
and is wound upon a tubular metallic core, G,
that has a tubular extension, &, said exten-
sion being adjustably secured in a metallic
sleeve, ¢, by means of a set-screw, g, said
sleeve being rigidly conneeted with the brace
D. At its lower end, below the brace D, the
tubular extension G’ of the core of the solenoid
A is closed by @ metallic serew-plug, I, upon
one side of whieh is a tubular Dbearing, 4,
closed by a screw-cap, ¢, that contains a
spring-actuated contact-piece, I, which bears
lightly upon the carbon-holder H, that passes
through and projects downwardly from said
plug I, for purposes presently explained.

The upper annular face of plug I forms a
bearing, upon which is seated one end of a
coiled spring, 8% that surrounds the carbon-
holder H, the opposite end of said spring
abutting against the annular lower face of a
tubular soft-iron armature, I<, rigidly mount-
ed upounthecarbon-holder . The upperend
of the tubular core G of the solenoid is closed
by @ tubnlar serew eap or plug, L, that has
an extension, /, projecting into the said core
or spindle and inclosing the carbon-holder 11,
that passes through and projects from the up-
per end of said plug L, whichis provided with
a suitable thumb-piece, I, whereby it may be
conveniently screwed in and out of core G, the
upper end of which is screw-threaded inte-
riorly for the purpose. The carbon C° at its
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upper end is fitted within a socket formed in | stance, by the adj ustability of the collar M

a solid metallic bar or rod, B? of such weight
as to hold the carbon by a constant pressure
in the axial orifice of the screw-cap H, where-
by said carbon is automatieally fed downward
as it burns away. The power of the spring
S? is so calculated asto nearly counterbalance
the weight of the parts suspended therefrom—
namely, the holder H and parts contained
therebyand connected therewith—said carbon-
holder H being arranged relatively to the
screw-plug L 80 astoslide therein. By means
of the armature K and the tubular extension
of the serew-plug L the distance between the
carbon C?and the carbons C ' may be adjusted
with great nicety—that is to say, the extreme
1limit to which the point of the carbon C* shall
be carried away from the carbons € C'may be
regulated with great nicety.

To insure perfect electrical connection be-
tween the carbon C*and thesolenocid A’ through
the medinm of the carbon-holder H"—that is
to say, in order to inerease the metallic con-
tacting-surfaces between said carbon and so-
lenoid—I employ in addition to the spring con-
tact-piece I, bearing upon the tubular holder,
a contact-spring, S°, secured by a binding-
serew, §’, in a metallic collar, M, rigidly con-
nected by means of a set-serew, s, with the
holder H at a pointintermediate of the screw-
cap H' and screw-plug I, in which said tube
also slides. The spring terminates in a curl
that passesthrough a slot, 7%, in holder H, and
bears lightly upon the carbon.

As stated, the carbon-holder II and parts
connected therewith and contained therein are
supported from a yielding or elastic bearing
and capable of vertical movement within the
supports and core of the solenoid. Ithasalso
been stated that the power exerted by said
yielding or elastic bearing upon the carbon-
holder H and parts connected therewith and
contained therein nearly counterbalances the
weight thereof, so that but a very slight power
is required to lift the holder. It is obvious,
therefore, that when an electric current passes
through the solenoid the action of the latter
upon the soft-iron armature of the holder will
be such as to attract the same and relieve the
yielding or elastic bearing from a part of the
weightoftheholder, thereby enabling the form-
ertoliftorassistinlifting the said holder. Un-
less means are provided to limit this upward
motion, the attraction of the soleno’d and the
power exerted by the elastic bearing for the
holder wonld lift the latter so far away from
the carbons C €' as to destroy the proper re-
lations betweenthem and the carbon &% The
devices for limiting this upward motion have
hereinbefore been described, and by their ad-
justment, as set forth, the limit of upward
movement of the carbon-holder can be regu-
lated with the greatest nicety, and a fixed
point at which the lamp attains its greatest
efficiency can be determined with facility.
Other means may be employed whereby this
desired result can be obtained—as, for in-

upon the tubular holder H, whereby the limit
of the npward movement cf the holder may
be determined with substantially as great fa-
cility and nieety; or this may be effected by
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any other desired or preferred adjustable stop .

arranged above the serew-plug L in the path
of the holder, which stop, when properly ad-
justed, will determine the limit of the upward
movement of said holder.

Having described the general construction
and organization of the lamp, I will now de-
seribe its electrical connections and its oper-
ation.

1 indicates the line-wire or the wire com-
ing from the generator; 2, a branch wire there-
of, connected with the solenoid A% and 3 a
branch wire connected to binding-post P, with
which is also connected a wire, 4, that places
the solenoid A in electrical connection with
the line, one terminal of the solenoid being in
electrical connection through binding-post p’
with a platinum pin or point, N, secured in
a plug, O, of some suitable non-conducting
material, fitted in the npper end of the tubu-
lar core ) of the solenoids A A’, the so-
lenoid A’ being connected by wire 5 with the
binding-post p on brace D’ on the one hand,
and on the other with a branch wire, 6, of
wire 8, that connects with binding-post P’
and line-wireor return-wire 9, a second branch
wire, 7, being connected with a plug, O/, by
means of a binding-serew, s, said plug being
serewed into the lower end of the tubular
spool Q. The plug O may be made of metal
if the spool @ of the solenoid is made of some
non-conducting material, as will be readily
understood.

Asshown in the drawings, the solenoids A
A’ are wound on a double spool, Q, of metal,
and the convolutions thereof are suitably in-
sulated. Into the tubular axial opening ¢ of
thespool projects the platinum pin N, asabove
set forth.  Throughthe plug O’ passesacopper
rod, R, upon which is rigidiy secured an arma-
ture, U, of soft iron, said rod and armature
being supported upon a spring, S coiled
around the rod, one end of which spring bears
against the plug O/, the other against the an-
nular face of the armature U, so that the cop-
per rod R is supported by a yielding bearing
and free to move vertically within the axial
opening of the spool Q and plug O". The
power of the spring 8§ is slightly greater than
the power exerted by the weight of the cop-
per rod and its armature, and when thelamp
is mot in operation or cut out of the circuit
the rod R ig lifted by the spring into contact
with the platinum point.

The number of convolutions of the wire
composing the solenoid A, as well as the sec-
tional area of saild wire, are so calculated as
to offer to the passage of the electric current
when said solenoid is called into operation a
resistance equal to or slightly greater than
the combined resistances of the solenoids A’
and A’
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‘When the lamp is notin operation, the car-
bon point C* lies in contaet with the carbon-
points C C, as usual, the weight of the car-
bon-holder I being sufficiently greater than
the power exerted by the spring S to over-

. comethe resistance of said spring to its down-
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ward motion, as hereinbefore stated —namely,
that the power of the spring nearly counter-
balances the weight of the carbon-holder and
parts connected therewith and contained
therein. An electric current coming from a
generator, or through line-wire 1, before en-
tering the lamp will be divided, one portion
passing to the binding-post P, the other por-
tion to the solenoid A% one terminal, ¢, of
which is connected with its spool, and through
said spool to plug I, contact I, tubular holder
H, contact-spring &, to the carbon C?, thence
through carbons C (', their holders, and the
metallic bridge or brace IV, binding-post p,
wire 5, solenoid A’, braneh wire 6, wire 8, to
binding-post P’, and back to generator or line-
wire 9.

As above stated, a portion of the current
coming from wire 1 passes by wire 3 to bind-
ing-post P, thence by wire 4 to solenoid A,
the resistance of which, as stated, is equal to
or slightly greater than the combined resist-
ance of solenoids A’ A% thence by binding-
post 9, platinum point or pin N, copper rod
R, plug O, branch wire 7 and wire 8, where
the two currents unite, thence to binding-
post P’, back to generator or to line by wire 9.
This electrical condition changes, however,
almost instantaneously. As the solenoids A’
A’ are influenced by the current, the former
will atéract the armature I< on earbon-holder
I, which latter commences to ascend, there-
by increasing the distance between the carbon
C* and carbons C (', developing the arc, while
the solenoid A’ attracts the armature U, draw-
ing the rod R down against the tension of the
spring 8% and interrupting the contact be-
tween said rod and the platinum wire or pin
N, and owing to the greater resistance of so-
lenoid A, this interruption takes place before
the voltaic arc is developed, thereby prevent-
ing the production of sparks at that point.
As soon as this contact is interrapted the en-
tire electric ecurrent passes through solenoid
A? carbon-holder H, carbon ¥, &c., to solen-
oid A’, and thence by branch wire 7 to wire S,
binding-post P’ to wire 9, as above set forth,
the solenoid A? attracting the armature K to
move the holder H and carbon C*to the limit
of their upward movement, as fixed by the ad-
justment of the plug L, when the arc will be
fully developed and remain invariable, since
said carbon C° will be held stationary at that
point as long as the required conditions of the
electric current remain constant. Should the
conditions of the current, however, vary and
its power fall below that required to maintain
the carbon C* at the point of greatest distance
from the carbons C (', the power of the solen-
0id A* will vary accordingly, and the carbon
C? will approach the earbons C €, thereby di-

315,571

minishing the resistance at that point to the
passage of the current, as well as the intensity
of the voltaic are, in proportion to the varia-
tions in said eleetric current. Should the pas-
sage of the current through the lamp be inter-
rupted by reason of a derangement of any of
the devices influenced by the solenoid A? or
by a failure from any cause of the passage of
the current through tubes T T, the solenoid
A’ would at once cease to influence the arma-
ture U, leaving the spring S*free to act upon
it, and carry the rod R in contact with the
platinum pin N, thereby establishing commu-
nication between wires 1 and 9 through solen-
oid A, the entire current passing then from
said wire 1 through solenoid A to wire 9 and
connections, as hereinbefore described, thus
cutting the lamp out of the circuit. It will
of course be understood that the solenoids A
A’may haveseparatespools. Forconvenience,
T prefer to form the two spools of one piece,

Having now described my invention, what
T claim is—

1. In an arc lamp, a bent tubular carbon-
holder, in combination with feeding devices
arranged within the holder and adapted to ac-
commodate themselves to the curvature there-
of, as described, for the purpose specified.

2. In an arc lamp, anelectrode composed of
two carbons, tubular holders for the same, ar-
ranged at an angle to each other, and feeding
devices consisting of a spring-bearing for the
carbons and an inert body arranged to exert
constant pressure upon the spring-bearing,
substantially as and for the purpose specified.

3. In anarelamp, an electrode composed of
two carbons, in combination with holders for
the same, consisting of benttubes having their
legs arranged at an angle to each other for the
reception of the carbons, and feeding devices
contained within the holdersand adapted to ac-
cominodatethemselvesto the curvatures there-
of to feed the carbons toward each other and
maintain their points in contact, for the pu-
poses specified.

4. The combination, in an are lamp, with
one of the electrodes composed of two carbons
C ¢, of the bent tubular holders T 71’, and
feeding devices for said carbons contained in
said holders, consisting of the elastic supports
or bearings S & and ¥ ¥, the followers ff7,
and means, substantially as deseribed, where-
by a constant pressure may be applied to said
follower, for the purposes specified.

5. In an arc lamp, the combination, sub-
stantially as described, of one of the electrodes
composed oftwo carbons C ¢, the tubular hold-
ers T T, bearings or supports F I, springs &'
g, followers f /7, and the weights B B’, said
parts being arranged substantially as de-
scribed, for the purposes specified.

6. In a voltaic-arc lamp, the combination,
with one of the carbons, of a tubular holder
therefor arranged relatively to each other to
form an annular passage between them open
at both ends, and serving asa draft-flue, as de-
seribed, and for the purposes specified.
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7. The combination,with the carbon C? of a | current through the lamp, for the purpose

tubular holder inclosing the same, except at
its point, and having draft-orifices at both
ends, whereby an upward draft is induced at
the point of incandescence or combustion, sub-
%ta?tially as described, for the purpose speci-
ed, ‘

8. The combination,with the carbon C¥ of a
tubular holder inclosing the same, except at
its point, and having a draft orifice or orifices
ab its upper end, and the cap H’, having an
axial orifice of less diameter than the body of
the carbon, and draft orifices or ports formed
around said axial orifice, substantially as de-
scribed, for the purpose specified.

9. The combination, substantially as herein
deseribed, of carbons C €' C?, a tubular holder
carrying an armature and inclosing the latter
carbon, except at its point, the serew-cap I,
the weight B’, the solenoid A? in the spool
of which said holderisloosely fitted, the screw-
plug L, having a tubular extension, 7, and the
spring &%, for the purpose specified.

10. The combination, substantially as herein
deseribed, of the carbon (% a tubular holder
for the same, a solenoid, in the spool of which
said holder is loosely fitted, and a countact-
piece connected with and passing through the
core of the solenoid in contact with said hold-
er, for the purpose specified.

11. The combination, with the solenoid A
having a spool provided with a tubular exten-
sion closed at both ends by tubular serew-
plugs,andatubular carbon-holderfitted loosely
within said tubular spool of the solenoid and

-passing loosely through the screw-caps, and

containing the feeding devices for the carbon,
of a yieldingor elasticbearing forsaid holder,
to limit its movements in one direction by a
yielding pressure, substantially as desecribed,
for the purpose specified.

12. The combination, in a voltaic-arclamp,
with the two carbons of the lamp, of three so-
lenoids, A A’ A% sunitable electrical connec-
tions between the solenoids and carbons and
the main line, and a shunt influenced by the
solenoid A’, whereby the solenoid A is auto-
matically cub out of the circuit on the passage
of an electrical current through said solenoids
and through the lamp, substantially as de-
seribed, for the purpose specified.

13. The combination, in & voltaic-are lamp,
substantially as deseribed, of the two electrodes
of the lamp, the solenoids A A" A% the latter
having a resistance equal to or greater than
the combined resistance of the solenoids A A’,
suitable electrical connections between the so-
lenoids, the carbons, and mainline, and ashunt
whereby the solenoid A’ is automatically cut
oub of the circuit on the interruption of the

specified.

14. In a voltaic-are lamp, the combination,
substantially as described, with the solenoids
A A, their tubular spool closed at both ends,
a platinum wire or point projecting within the
spool,and the movable copperrod R,contained
and moving freely within said spool, and pro-
vided with a tubular armature,and supported
from a yielding or elastic bearing, of the car-
bons of the lamyp and suitable electrical con-
nections between said carbons, the golenoids,
aud the main line, for the purposes specified.

15. In a voltaic-are lamp, the combination
of the carbon-holder H, its armature K, the
carbon (% the feeding devices for said carbon,
contained within said holder and supported
from a yielding bearing, and the solenoid A?
surrounding said holder and in electrical con-
nection therewith and with the carbon therein,
with the carbons C (', arranged for operation
as sef forth, thesolenoids A A’, theirelectrical
connections, and a shunt controlled by solen-
oid A/, said parts being arranged substantially
as and for the purposes specified.

16. The combination of the tubular carbon-
holders I I, the carbons C &' and means for
feeding the same, as described, contained with-
in said holders, the braces D D' D?, thesolenoid
A? and the described appliances influenced
thereby and connected therewith, thesolenoids
A A’ and the deseribed appliances influenced
thereby and connected therewith, and the elec-
trical connections 1, 2, ¢, 3, 4, 5, 6, 7, 8, and
9, said parts being arranged for co-operation
substantially as and for the purposesspecified.

17. The combination, with the solenoid AZ
its tubularspool &, having extension G’ and the
described parts connected therewith, and the
tubular holder H and the described parts con-
nected therewith and contained therein, sup-
ported from the spool of the solenoid, of the
sleeve ¢, and bridge or brace D, and means
for adjusting the solenoid in said sleeve, sub-
stantially asspecified.

18. The combination,with the carbon-holder
H, the carbon ¢, and the contact-spring S% of
the solenoid A’ the tubular spool G thereof,
having extension ¢/, the serew-plug I, having a
tubular projeetion, 4, and the spring-actuated
contact I’, contained in said projection, said
parts being arranged for co-operation substan-
tially as specified.

In testimony that I claim the foregoing I
have hereunto set my hand this 28th day of
December, 1883.

GEORGES ANTOINE TABOURIN.

Witnesses:

CAMILLE CHARROPPIN,
EMILE JKANTER,
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"UNITED STATES PATENT OFFICE.

WILLTAM H. MILLER, OF NEW YORK, N. Y.

ELECTRIC-ARC LAMP.

SPECIPICATION Jorming part of Lietters Patent No. 376,007, dated January 3, 1888.
Application filed June 16, 1884. Serial No. 135,068. (No model.) .

To all whom it may concern:

Beit known that T, WiLLtam H. MILLER, of
the city, county, and State of New York, have
invented a new and useful Improvement in
Electric-Arc Lamps, of which the following is
a specification.

My invention relates to that class of electrie-
arc lamps in which the voltaic arc is main-
tained at one unvarying positioh during con-
sumption of the electrodes, thereby producing
what is commonly known as a ‘‘focusing-
lamp.”?

. The novel combination of parts and devices
and the improvements in the details of con-
struction that constitute my invention will be
first described with relation to the drawings,
and will then be specified more particularly

in the claims.

In the accompanying drawings, forming a
part.of this specification, similar letters of ref-
erence represent like parts.

Figuare 1 is a front elevation of a lamp em-
bodying my invention, parts being broken
away in order to better show the construetion.
Fig. 2 shows in elevation the gunide and feed
governing abutment for thelower or negative
carbon. Tig. 3 shows a vertical section one
form of my improved abutmentsleeve ortube.

Tig. 4 is a horizontal section on the linex x of

Fig. 3. Fig. 5 shows in elevation the upper
portion of the lamp enlarged, the novel dash-
poteonstruction beingshownin partial section.
Fig. 6 is an elevation of the magnet-core and
armature. Figs. 7 and 8 are cross-sections of
modified forms of magnet-core. Fig.9isade-
tail view of the clutch or clamp in elevation.
TFig. 10 is a plan view of the same. Fig. 11.
shows the clutching or gripping lever from
the under side. Fig. 12 is an elevation of a
frame for supporting certain detail parts.
Fig. 13 is an elevation of a lamp having a
modified disposition of the feed - regulating
magnet. Fig. 14 shows in elevation a modi-
Fig. 15 is a vertical
section of the lower-carbon. holder. TFig. 16
is an elevation of the yoke supporting the
abutment-piece. TFig. 17 is a vertical section

-of the cup which sapports the yoke or saddle,

5C.

and shows the interposed rings of non-con-
ducting material.  Fig. 18 is an clevation of
the eylindrical base or cup forming a part of
the frame of the lamp, and which supportsthe

lower-carbon holder. Fig. 19 is a plan view
of the same. Fig. 20 is an- elevation of the
connecting ring-clutch, to which the inclosing-
tube at the base of the lamp is connected.
Fig. 21 is a plan view of the same. Fig. 22
is an elevation of the tube which contains the
carbon and its actuating-spring.
transverse section of the same, taken on the
line # x of Fig. 22. Tig. 24 is a view of a
modification, showing the application of the
yoke Hto the solenoid and the electrical con-
nection therewith, and also the electrical con-
nections with the lower carbon.

A indicates a differential electro magnet of
any desired construction,attached in any suit-
able manner to the upper plate, A% of the
lamp,and by preference having a hollow mov-
able core, B, for the passage of the upper or
positive electrode of the lamp, said core be-
ing arranged to work up and down in tube or
cylinder upon which the eoils of A are wound.
The coils upon A aresupposed to be the usual
main and derived circuit coils of an electric
lamp, said main-circunit coils being of coarse
wire and in ecireuit with the electrodes and
are, while the derived-cireuit coils, which are
of fine wire, areso wound and connected as to
oppose or tend to counteract the influence
of the main-cireuit coils and in a branch or
derived circuit of high resistance around the
are. Said main-circuit coils act upon the well-
known principle to raise the core, and by suit-
able intermediate mechanism to lift the upper
electrode, while the derived-circuit coils cut
down the lifting-power as the arc increasesin
length, so as to finaliy caunse the lifting action
to cease, to then caunse a lowering of the core,
and finally permit the core to drop so far as
to cause a release and feed of the upper elec-
trode to take place. The core B of the solen-
oid is, as already remarked, made hollow to
allow the carbon to pass through it,and works
in a guiding tube or way (not shown) within
the solenoid. Inorder to reduce the number
of bearing-points between the core and the
tube, and to avoid friction as far as possible,
said core is provided with two or more beads
or projecting rings, b, which constitute the
only parts of contact or bearing between the
coreand the tube in which it moves, which-may
be either worked out of the metal of B or
they may be separately formed beads or rings

Fig. 23 isa .
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attached to said core. Instead of transverse
beads or rings, the core may be provided with
longitudinal flutings, ribs, or corrugations
worked oub of the material or attached to the
core B, as indicated at *»?, Figs. 7 and 8§,
showing such modified forms of core in cross-
section, or the internal surfaces of the solenoid-
tubecarrying the coils may be flated or ribbed
for the same purpose, as indicated. in Fig. 24,
where the core-tube and solenoid are shownin
transverse section. In both such arrange-
ments the body or main portion of the core is
kept out of contact with the tube,and the fric-
tioa of the parts is reduced to a minimum.

Attached to the end of core B, in any suit-
able manrer, is a cross-bar, C, one end of which
connects with the plunger-rod ¢ of anair dash-
pot, D, which latter is mounted on a platform
formed by extending the head of the magnet-
spool, or upon other suitable support. The
other end of the bar C is connected by a link,
¢’, with guitable lifting and adjusting mech-
anism for the upper or positive electrode, M,
of the lamp, preferably of the form to be pres-
ently described. .

On the planger F of the dash-pot I provide
a spiral groove whieh surrounds the plunger,
but which ends blindly and does not connect
the air-spaces above and below the plunger,
while in the ends of said plunger, which is
guided at both cnds of the dash-pot, are the

depressions or inverted cup or cone shaped:

cavitiesmarked d. Theobject of thisarrange-
ment is, by means of the air-packing of the
plunger, (the air contained in the spiral
groove serving as a packing in the manner
well understood,) to increase the resistance of
the parts without mechanical friction, and to

thus check any sudden movement of the core’

and of the elcctrode M, supported and con-
trolled thereby. The lifting and feed-adjust-
ing mechanism for the electrode M consists of
a sleeve or barrel, E, gaided vertically in line
with the carbon M, so that it may act prop-
erly as a guide for the same, and carrying a
gripping or clutching dog or toe, g, pivoted
on extension ¢ from said sleeve, and connected
by link ¢* at its opposite end with the eross-
bar C and the movable magnet-core. The
gripping or engaging surface of the dog ¢ con-
sists of a Dblock, A, of any suitable material,
preferably of steel, which is attached to g by
screws passing through slots in the block, so
as to permit an adjustment of the block with
relation to the carbon electrode M, or carbon-
carrier, against which it impinges through an
opening in the sleeve orguide . The clutch-
ing dogor toe is brought iuto engagement with
theelectrode by the raising of its end connected
to link ¢* at the opposite side of the electrode
from the gripping-surface. Theblock & might
be formed in one piece with the lever g, if de-
sired. If the magnet be placed to one side of
the electrode, the lever y might be connected
directly to its core. The barrel or sleeve Eis
guided at its upper end by fitting into the end
of the core B, or by fitting into or outo the end

of the guide-tube in which the coré moves, or
by other suitable device. Its lower end is
similarly guided by fitting into a recess in the
end of a hollow screw, G, which acts both to
determine the point at which, in the down-
ward movement of the core, the clutch shall
release the elecirode, and also serves with or
withoutanattached tubeto guide the electrode.

' The said screw G works in the bottom cross-

bar of a frame, H, the upper end of which
latter is suitably secured to or supported from
the end of the magnet by screwing it onto the
tube upon which the coils are wound, or upon
a boss formed on the spool-head, as may be
desired. When the clutch-lever g is lifted by
the core, the gripping-block % is made to bear
against the side of the electrode M and holds
the latter against the internal surface of the
sleeve 13, and, if further lifting movement en-
sue, the sleeve E is raised vertically in its
guideways, thus lifting the electrode M to
form an arc at starting or to increase the
length of the arc upon an increase of current
flow on the circuit. When thesleeve and piv-
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oted dog g arelowered,thesleeve finally cotmes -

to rest upon the bottom of the guide or recess
for it in the screw G, and the movemeunt of the
clatch-lever g is then such as to disengage the
electrode, which latter then feeds downward
under the action of gravity. By thus arrang-
ing the guided sleeve and the pivoted clamp-
ing dog or toe theelectrode will be held against
the flat side of the clamp-tube and cannot be
thrown out of perpendicular through tilting
or swinging movewment of thelatter to one side.
As the power applied to the pivoted dog g is
applied to the long arm of the lever and the

gripping jaw & is between the fulerum and the -

point of application of the power, a firm grip
is produced without possibility of slip. By
giving the lever g a bent form, as shown, [
secare a rapid or increased movement of the
cluteh-block 2 to and from the electrode, the
result being a very sensitive and delicate ac-
tion without danger of overfeed or a flaming
are, due to roughuness or dirt on the surface of
the electrode or are, and therelore a very
gradual feed movement and steady light.  The
clutch device, as a whole, allows the utmost
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freedom of movement of the electrode in the -

lifting action of the magnet, but renders..a
downward movementimpossible, except when
permitted by the meeting of the sleeve I with
the adjusting-screw G. It is obvious that, so
far as the clutching action of this device is
concerned, theside of the sleeve or tube oppo-
site the gripping-block % is the effective sur-
face, and it is therefore expedient to cut away

one side of said tobe and make it semi-cylin-

drical, as indicated.

In Fig. 14, where the parts are shown re-
versed, instead of a gripping block or clutch
surface such as &, a grip or dog in the form
of a shoe, #*, conformed to the rod or electrode,
may be employed, said shoe being loosely piv-
oted to the clutch-lever g at 4% as indicated.
This form is in principle the same as that al-
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The half tube E would be
guided as before, and it, with the pivoted shoe
h?, would serve to guide the electrode M. The
shoe A? may be regarded as a half of the tube
and as interposed between the gripping-block
constituted by the point of bearing of thelever
upon the shoe and the electrode M. Theshoe
may be balanced so -as to always retain a
perpendicular position, so that it will move
bodily away from the electrode, or it may be
balanced so that its upper end will fall in-
ward against the electrode, thereby assisting
in giving a downward movement to the elec-
trode when the part E comestorest. The in-
ternal surface of the shoe 2* may, if desired,
be roughened, toothed, or serrated, in order to
assist it in taking hold of the electrode and
carrying it downward in case gravity alone
acting on theelectrode should not be sufficient.

It is essential to the operation of the clutch
that the gripping-lever ¢ be pivoted at one ex-

and the gripping-block itself affixed to the
lever at a point between these two points, or
at or near the angle of the lever. The lifting
mechanism must be attached to the long arm
of thelever, and the gripping-block form the
The release.of the carbon will
thereby be produced by arresting the motion
of the tube E, so that the motion of the grip
at the instant of impact and release is always
in the direction to assist the movement of the
electrode. In many of the clutching devices
now in use this movement of the electrode is
reversed, and at the instant of impact between
the electrodes and the grip the electrode is
forced downward, in order to produce a firm
giip, and at the instant of release the elec-
trode has to belifted to a like extent in order
to effect its release. This condition I have
found to interfere with the.sensitive action of
the lamp.

In the modified disposition of the parts
shown in Fig. 13 the magnet is to one side of
the electrode M and the latter moves through
suitable guides independent of the core B or
the guide-tube for the latter. In this form the
clauteh-lever ¢ is connected directly with the
end of the core B, the latter having an open-
ing provided with the double knife-edges, be-
tween which the end of lever g rests. A le-
ver, ¢, pivoted in a bracket, ¢!, and provided

" with a pin or stud resting on an inclined sur-

€o
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face in the core, imparts movement to the eyl-

- inder of the dash-pot D, the plunger-rod of

said dash-pot being supported from the cross-
piece ¢®. Thescrew G,whileserving asa guide
for the electrode, also serves to bring the elec-
tric current to the electrode at a point near the
arc and to thus diminish the resistance inter-
posed by said electrode, while at the same
time (by reasonof the fact that the lower car-
bon is made to feed upward as it consumes, S0
as to keep the arcalways at the same point) it
serves to keep the resistance constant. To
this end the screw G is made of metal and is

kept in constant electrical connection with the .

electrode by means of snitable contact-springs,
y, connected to the screw or to a downwardly-
projecting tube, 4, of metal, forming also a
guide for the elcetrode. The springs y are
preferably applied to the electrode at a point
as near as practicable to theare, so as to bring
the current directly to the electrode near its
end. '

D? indicates a cup of insnlating material
that fits loosely in the tabe N, projecting above
the lamp for the reception of the upper end of
the positive electrode. Said cup is adapted
to rest loosely on the top of the magnet or
other support and over the tube or guide in
which the electrode moves.
trodeisinserted, the cup is picked up thereby,
and, while the end of the electrode or holder
therefor remains in the tube N, insulates the
tube and electrode from one another.

M? indicates the lower or negative carbon
or electrode of thelamp, and R*a tube or guide
in which said electrode or electrode-holder
moves upward under the action of a spring, R.
Arranged over the top of the spring, and be-
tween it and the electrode, is a follower, U,
made of any non-condicting material—such
for instance, as asbestus. ]

Sindicates an abutment-piece,against which
the electrodeis constantly forced by the action
of the spring, and that is suitably formed to
permit said clectrode to. be moved gradually

upward as its end wastes in theare. The abut-

ment S may be arranged on the tube R’ or
upon a yoke, §', as shown in Figs. 15 and 16,
and the yoke mounted upon the non-conduct-
ing ring &, supported iu the base-cup T/, the
object of this arrangement being to prevent
the heat.of the are from being conducted down-
ward to the carbon holder and spring. The
abutment should be constructed to allow the
electrode to project normally from one-fifth to
three-eighths of an inch, sqfﬁcient to prevent
it from casting any shadow and to secure the
abutment from being destroyed by the action
of heat. T prefer to construct the abutment,
as shown, from a tube or sleeve made of any
suitable material not readily destroyed by
heat, preferably iron, and to provide it with
three or more introverted serrations, teeth, or
points, ¢, for the electrode to press against,
which teeth, if accidentally destroyed, may be
repointed from the material of the tube and
bent inward to proper position, said process
being repeated until the tube S is consumed.
The lower end of the tube S may be counter-
bored, asshown in Fig. 3, so as to form a guide,
collar, or neck at k of proper size to allow pas-
sage of the electrode, or it may be formed as
shown in Figs. 15 and 16, where the abutment-
tube S fits over the neck of the saddle &, the

“object in either case being to cause a second

electrode in the tube to follow the first squarely
and allow the last quarter-inch or less to be
consumed, the one piece passing out and the
next following with abarely-perceptible flicker
in the light; and also, by reason of the air-
space between the electrode and the upper paré
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of the abutment-piece, to preserve the latter
and to prevent the otherwise rapid conduction
of heat to the gnide-tube and actuating-spring.
The abutment is removably attached to the
tube R*or saddle 8’ or other support by a bayo-
net-joint or other attachment, and may be,
therefore, readily removed and replaced when
desirable, as for repairs, or for the purpose of
inserting a new electrode from the top of the
tube. Theelectrode may, however, beinserted
from the bottow, and for this purpose the bot-
tom of the tube is provided with a removable

stopper, U’, perforated to allow ingress of air.

Between the rings of non-conducting mate-
rial, 8%, T arrange the metallic ring w, which is
provided with a serew-thread in its inuer cir-
cumference and adapted to rececive the screw
w’ on the tube R? thus allowing the tube to
be adjusted relatively to the abutment-piece
S on the top of the saddle. The ring w is ad-
justed so as not to touch the plate or flange
R! by means of the screws T% Cut in the pe-
riphery ofthe plate or flange R are the notches
T%, which are adapted to receive the jaws T
arranged on either side of the connceting-
ring Y. Attached to the conuecting-ring by
means of a screw at its end is the inclosing-
tube 10, which is provided with an orifice,-20,
at the bottom, through which the air enters,
thus producing a circulation through the tube
and tending to keep it cool. _

The various forms are explained by the
drawings.

The mode of connecting the various portions
of the lamp will be understood more readily
by reference to Figs. 1 and 24. The positive
binding-post of the lamp is indicated by the
sign + and the negative by thesign —. From
the former connection is made directly with
one terminal of the coarse wire on the magnet
A, the opposite terminal being connceted by
a binding-screw at P on the frame H, through
which and the screw G, tube 4, and springs y
clectrical connection is made with the positive
clectrode M. Current flows from the latter
through the arc to the negative electrode M?
when the lamp is in action or the electrodes
in contact, and from the latter through the
teeth of the abutment, the spring R, and tube
RR* to the binding-post P* mounted on and not
in electrical connection with the flange or plate
R -into which the tube serews, with which it
is otherwise suitably connected. Tlange or
plate R*is carried by a hollow rod, R?, depend-
ing from the lamp-frame, and connection is
made with the negative binding-post by an in-
sulated wire, V, passing up throagh said rod
and connceted with the post P* and the nega-
tive binding-post. The fine wire or derived-

circuit coil is in a connection from one post,
-, to the other, —, as indicated, and there-
fore forms a branch or derived circuit of high
resistance around the are, as usual.

In the operation of the lamp the arc is
formed in the usual way by the lifting action
of the main - circuit coil on the upper elec-

trode, and is maintained by the releasing ot
feedingaction ofthe oppositely-acting derived-
circuit coil, combined with the automatic
feeding of the lower carbon as controlled by
the abutment, which permits the latter to
move upward as it consumes, thus maintain-
ing the arc at the same point. When the up-
per electrode has fed down out of engagement
with the cluteh, it simply falls away from the
same and into contact with the lower elec-
trode, being maintained in upright position
by the gunide sleeves and tubes described. In
such position it forms a short or low resist-
ance path for the current for the lamp. The
cnd of the upper electrode may be transferred
to the-lower holder or tube and serve as a
negafive electrode.

By my construction of lamp and arrange-
ment of parts I may decrease the length of
lamp to nearly one-half of those in ordinary
use, or I may employ an electrode of twice the
length, and thereby double the interval of
time Letween recarbonings. A usual length
of lamp, as lamps are now made, is fifty-four
inches, and the length of the positive carbon
consumed nine and one- half to ten inches.
This length of lamp I reduce to twenty-five
inches, consuming same length of carbon, or
to forty inches, consuming eighteen inches of
positive carbon.

What I elaim as wmy invention is—

1. The combination, in an arc lamp, of the
open-bottom tube 10, the open-bottom tube
I, provided on its upper end with a bifur-
cated abutment for the lower carbon, an open
or spider shaped follower, and a spring for
lifting the said carbon, with the upper carbon
controlied in its downward movement by a
cluteh connected with the stem of the dash-pot,
substantially as deseribed.

2. The’'combination, in an arc lamp, of a
differential elcctro-magnet and upper carbon
sustained therein, a clatching device, a dash-
pot having a grooved plunger centered upon a
stem connected to said clutching device, and
alower-carbon spring actuated and adjustable
in a guided tube open at its lower end and
provided with a sleeve, W, substantially as
described.

3. In a focusing arc lamp, the combination
of two electrodes, one a spring-actuated elec-
trode inclosed by an open-bottom tube pro-
vided with a detachable feed-controlling abut-
ment ab its wasting end attached to a saddle,
', and the other a gravitating electrode pro-
vided with carbon separating and feeding
mechanism, a clutehing device controlled by a
dash-pot having a spirally-grooved plunger,
and an actunating or controlling magnet, sub-
stantially as deseribed.

Signed at New York, June 11, 1884,

WILLTAM H. MILLER.

Witnesses:
- W. A, FRENCH,
C. W. BENJAMIN,
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ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No, 444,473, dated January 13, 1891,
Application filed April 11, 1890, Serial No, 347,520, (No model.)

To all whony it may concern.:

Be it known that I, BARTON I. WARD, a
citizen of the Dominion of Canada, and a resi-
dent of New York, in the county of New York
and Stateof New York,haveinvented acertain
new and useful Electric-Are Lamp, of which
the following is a specification.

My invention relates to the manner of dis-
posing the artificial resistance used in con-
nection with electric-arc lamps, either in cir-
cuit with the carbons or in a shunt around
them. ,

The object of myinvention istosecure com-
pactness, accessibility, and faecility of hand-
ling the lamp, as well as to permit the electric
resistance to be readily connected up to the
lamp-circuits, either in series with the carbon
or into the branch eircuit of a cut-out device.

My invention relates, further, to the special
construction of the resistance and its frame,
with the purpose of adapting it to its peculiar
location and manner of support and of secur-
ing thorough ventilation or exposure of the
resistance-wire to cooling-currents of air,-

My invention consistsin the combination,
with an electric-arc lamp, of a lamp-hood, a
chimney for the arc lamp, and an artificial
resistance-frame mounted in the chimney of
the hood independently of the lamp and pro-
vided with a vertical passage or opening to
receive the lamp-chimney.

My invention consists, further, in tlie com-
bination, with an electric-arc lamp, of the
lamp-hood provided with devices for sustain-
ing an are lamp within it, with the chimney
of the lamp extending up within the chimney
of the hood, and an electric resistance-frame
mounted in the chimney for the hood and
having its resistance-wire connected to ter-
minal binding-posts accessible within the
lamp-hood.

My invention consists, also, in eonsfructing
the frame from & suitable supporting cage or
frame having radialslots in its opposite heads,
within which are supported and retained in-
sulating barsor rods extending from one head
to the other, and superposed upon one another
in the slots, such insulating bars or rods hav-

.ing the resistance-wire wound over them and

Detween them, as will hereinafter appear.
My invention consists also in the special de-

tails of construction and combinations of
parts, hereinafter more particularly described,
and then specified in the claims.

In the accompanying drawings, Figure 1is
a side elevation of a lamp-hood and resistance-
frame mounted in the hood and construected
in accordance with my invention, the parts
being shown in vertical section. I‘la. 2 illus-
trates a variation in the manner of connect-
ing the resistance to the lamp-circuits. TFig.
3 is a plan of the resistance-frame inverted.
TFig. 4 is a side elevation and partial vertical
section of such frame. Fig. 5 represents one
of the insulating bars or blocks over which
the resistance-wire is wound.

A indicates a hood of any ordinary shape,
adapted to protert an outdoor electric-arc
lamp, and having the usual chimney B.

C indicates in outline the case of an elec-
tric-are lamp, and D D hooks, which may also
form electric terminals of the lamp and are
adapted to suspend the lamp from hangers
E E. These hangers may be in electrical con-
nection with bmdmg posts or blocks I F?,
supported by the head of the hood but insu-
lated therefrom as indicated. They may be
held in place by means of bolts II, which pass
up through the heads, and ave, pwvlded with
nuts G, thm may have eyes or hooks for sus-
pending the hood. The bolts I have bush-
ings of insulating material, as indicated. The

“blocks or posts I I?, of conducting material,

are properly connected with the line-wires W
W. DBlock I may have one wire fastened di-
rectly to it while the other block I? may be
connected by a short wire W2 the terminals
of which are fastened, 1‘espectlvely to bloek

I? and to a third post or block It3 sustained
in the head of the hood and hzwmo the other
line-wire connected directly to it.

The carbons of the electric-arc lamp are
indicated at P I’?, while one of the lamp-mag-
nets is indicated at P% and in Fig. 1 a eut—
out magnet is also Indlcatul at P4 This cut-
out mag‘net is placed in the circuit to the
carbons and normally holds open a cut-out
switeh; but when the cireuit is interrupted it
releases its m‘nmtur and closes the cut-out
cireunit.

Risanartificial elacm 1c re51stanee mounted
on a suitable frame and sustained within the
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chimney of the heod, as indicated. This re-
sistance fraimeé or sapport i§ provided with a
vertical central passage adapted to receive
the chimney X of the lamp when the lamp is
sustained within the hood in the ordinary or
any suitable manner. The means forsustain-
ing such resistance-franie niay be vatried at
pleasure. The particilardevicesforthis pur-
pose form no part of my invention.

The chimney D is provided at or near its
top with a number of openings, as shown,
through which the air heated by contact with
the resistance-coils may escape. It will be
seen that by this arrangement a circulation
of cooling-currents of air is provided for tp
through the chimney and out of the top thére-
of, su¢h current coming into contaet with the
Tesistance-wires, and thereby keeping their
temperature dowh should it tend to become
excessive.

The terininals of the electric - resistance

wire ate eonnected to binding-posts I 1% sus-
tained oni the resistance-frame or sonie part
independent of the lamp. In the arrange-
ment of the apparatus shown otié of such
posts I? conneects to the block F, while the
other is connected by a flexible wire with a
post on the lainp which connects with the cut-
out eircuitin thelamp. By thisarrangement
the resistance R will be in the cut-out cireuit
when the cut-out magnet P? lets its armature
drop to make connection with the stop that
is connected to the hook B and hanger E,
sustained from the post or block F2 The
armature:lever for P! being connected with
the post that is joined to wire I, the eut-out
citeuit will be formed in obvious manner.

The construetion of the resistance-frame
whereby a suitable ventilation is provided
and whereby the central passage is readily
provided for the chimney K is shown more
clearly in Figs, 3, 4, and 5.

The supporting-frame or carrier on which
the resitance=grire 7 is wound is made as fol-
lows: I I? are heads of a supporting:-frame
conneeted by a central tube L2 joined to the
heads in any proper manner. In the heads
L. L® are radial slots or opénings adapted to
receive bars M, which may beof any suitable
width or thickness in a radial direetion, and
which are superposed upon one another in
the slots, as indicated. These bars or blocks
are of insulating material, sueh as porcelain,
lava, asbestus, of other suitable material,
and are provided at their outer edges with
noteches or guides adapted to receive the re-
sistance-wire. The inneér one of the bars in
each slot is provided, as shown in Fig. 4, with
rabbets adapted to ehgage with rabbets or
shoulders forined on the heads, So that it ean-
not slip out of place endwise. In building
up the resistance the several bars or rods
nearest the center of the heads are put in
place and wire is wound around and over the
same in the grooves until the grooves are
filled, after which another set of bars is put
in place over the first and the winding con-

441,473

tinued, the operation being repeated a num-
ber of tiiiies eorresponding to the number of
bars employed, the thickness of the wire, and
the distance desired between the several lay-
ers. Itis best to have the heads cut away
as much as possible, leaving, however, suffi-
éient material in which the slots may be
formed, since by this means the wire will be
better exposed to ventilating-currents of air
which may circulate upward freely through
the same in the spaces between the arms or
extensions in which the slots are formed.
On the lower head the binding-posts I I* are
mounted and properly insulated therefrom,
as indicated.

To support the resistance-frame, I may pro-
vide the lower head with arms or extensions,
ag indicated it Fig. 3, in which bayonet slot-
joints are formed adapted to engage with the
ping 7 on the head of the lood. The hood
and resistance:frame, with resistance-wire in
place, are fastened together, as shown in Fig.
1, and connection with them is made when
the lamp is put in place. Should it be de-
sired to use the resistance as a ghunt or
branch resistance around the lamp controlled
by a cut-out switeh, the connections may be
made as in Fig. 1. If, however, it is desired
to place the resistance in eircuit with the car-
bons of the lamp, as may be sometimes neces-
saty, then the conneetions may be readily
changed, as indicated in Fig. 2. Inthis case
the ¢onnecting-wire between post F2and post
12 iy detached, 80 as to break connection from
F2to F2 Post I? and post or block F are
also disconnected and a wire is run from F?
direetly to I% Another connection is run di-
rectly from post I of the resistance to the
block F% thus putting the resistance in the
cirenit with the carbons, as indicated in
Fig. 2. ‘

It will be ebvious that by means of these
connéeting devices or similar connecting de-
vices adapted to change the connections be-
tween the resistance, the lamp, and the line-
blocks oi binding-posts, the resistance might
be put into circuit in other ways. When
the lamp is removed, the resistance remains
in place. '

What I claim as my invention—

1. The combination, with an electric-are
lamp, of a lamp-hood, a chimney for the are
lamp, and an artificial resistance-frame
mounted in the chimney of the hood inde-
pendently of the lamp and provided with a
vertical passage or opening to receive the
lamp-chimney. '

2. The combination, with an electric-are
famp, of & hood therefor, a chimney for the
are lamp, binding-posts for connection with
the line-wire, mounted in the head of the
hood for such lamp, an electric resistance-
frame secured within the chimney of the hood
and havinga vertical central passageoropen-
ing for the chimney of the lamp, and bind-
ing-posts or connecting'devices, substantially
as deseribed, for permitting the connections
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of the resistance with the lamp and line wires
to be charged at pleasure.

3. The combination, with an electric-are
lamp, of the lamp-hood provided with devices
for sustaining an are lamp within it, with the
chimney of the lamp extending up within the
chimney of the hood and an electrie resist-
ance-frame mounted in the chimuney for the
hood and having its resistance-wire connected
to terminal binding-postsTI?, accessible with-
in the lamp-hood, as and for the purpose de-
seribed.

4. ITn an electric resistance-frame, the com-
bination, with the supporting-frame having
the heads provided with radial slots, of insu-
lating bars or rods seated in the slots and su-
perposed upon one another and resistance-
wire wound over said bars in layers between
them.

5. In an electric resistance-frame, the com-
bination, with the heads connected by a tube
and provided with the radial slots, of insu-
lating bars or rods mounted in the slots and
provided with notches or grooves to receive
the resistance-wire and with rabbets or off-
sets engaging with the heads, as and for the
purpose described.

6. In an electric resistance-frame, bars or
rods M, of insulating material, disposed at in-
tervals around the ecircumference of such
frame and provided with notches or grooves
to receive the resistance-wire, said bars or
rods being supported upon one another, as
described, and holding the resistance-wire in
place between them in the notches,

7. In an electric resistance-frame, the com-
bination, with the headsI. L2 of the connect-
ing-tube and the bars M, superposed upon one
another in slots in the heads and having
grooves or notches at their edges to hold the
resistance-wire, as and for the purpose de-
scribed.

8. The combination, with the hood for an
electric-arc lamp, of a chimney for such hood
rising above the same and provided at near
its top with openings to allow the escape of
heated air, and a resistance-frame mounted
within the chimney below such openings, and
provided with binding-posts mounted on the
lower head of the frame at or near the bot-
tom of the chimney and having their shanks
connected, respectively, to the terminals of
the resistance-coil.

9. The combination, with the resistance-
frame having the connected heads and a cen-
tral passage or bore, of a wire-supporting bar
or rod provided with notches in its outer
edge and with rabbets or shoulders at its in-
ner edge to hold it against longitudinal dis-
placement.

Signed at New York, in the county of New
York and State of New York, this 9th day
of April, A, D. 1890,

BARTON B. WARD.
Witnesses:

W H. CAPEL,
HUuco KOELKER.
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UNITED STATES

PaTenT O¥FICE.

JOHN H. R. WARD, OF NEW YORK, N. Y., ASSIGNOR TO THE UNIVERSAL
ARC LAMP COMPANY, OF SAME PLACE.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 449,237, dated March 31, 1851.
Application filed December 8, 1890, Serial No. 373,943, (Wo model.)

To all whom it may conceri:

Be it known that [, JoHx H. R. WARD, a
citizen of the United States, and a resident of
New York, county and State of New York,
have invented certain new and useful Im-
provements in Electric-Are-Lamp Regulators,
(CaseNo. 5,) of whieh the following is a specifi-
cation.

The present invention relates to the details
of mechanical construction of that type of
electric-are lamp which is adapted for espe-
cial use with inecandescent electric-lighting
circuits or those circuits in which the current
is of comparatively low electro-motive force.

The object of the invention is to provide
simple and efficient means in connection with
the lamp for ventilating the regulating-coils,
for ccnnecting up the coils according to the
circuit in which it is included, and, in gen-
eral, for supplying a lamp of improved prin-
ciples of mechanical construction.

The invention involves numerous details,
whieh are brought forth in the accompanying
drawings, reproduced from a full-size work-
ing model, except that the dimensions of some

of the parts are slightly different from corre-

sponding parts in the model.

Figures 1and 2 arevertical elevations, taken
at right angles to each other, of the exterior
of acomplete lamp on a smaill scale, a portion
of the chimney being broken away in both
figures and a portion of the globe being re-
moved in IMig. 2. Myinvention relates particu-
larly to the upper part of the lamp shown in
Figs. 1 and 2. Fig. 3 is an enlarged view of
the chimney of the lamp, partially in section.
Fig. 4 is an exterior elevation of that portion
of the chimney for holding the regulating-coil.
Fig. 5 is a plan view of Fig. 3, assuming that
the upper part or top of the chimney is omit-
ted. Fig. ¢ is an interior view of the central
portion of Figs.1and 2. Theview istakenin
the same direction as that of Fig. 2. A por-
tion of the front casting is broken away, as
indicated by the section lines. The lower

part or casting, forming the base-plate for
the mechanism and magnet and frame for
holding the mechanism, is shown in section,
while the pillars or rods connecting the upper

and lower castings are partly omitted at the
top; but in praetice they extend to the upper
casting and are secured thereto. Ifig. 6 illus-
trates that the type of lamp is that involving
not a frietional cluteh, but a rack-gearing on
the carbon-holder engaging with a pinion op-
erated by mechanism which is controlled by
an armature of a magnet. As the particular
kind of mechanism has nothing to do with
the present invention, the same is omitted in
all figures except Ilig. 6. The magnet is pro-
vided with pole-pieces extending to the right,
and the armature reaches from one pole-piece
to the other, sufficient space being left where-
by the armature may oscillate upon an axis
perpendicular to that of the magnet and coin-
ciding with that of the pinion. The armature
has a projection at its upper end bent over to
the right, which by an oscillating motion now
and then operates the mechanism according
to the amount of current passing through the
magnet. This mechanism forms the subject-
matter of another application. TFig. 5 is a
vertical elevation of the interior of the mid-
dle portion of the lamp, the same as in Fig.
6, exeept that the view is at right angles to
that in Fig. 6, except that the mechanism is
almost entirely omitted, except that the parts
in section in Fig. 6 are not all in section in
Fig. 7, and except that the portions broken
away for the sake of clearness ars not exaectly
the same in both figures. The upper portions
of the figures are identical with the lower por-
tions of Iigs. 3 and 4. Fig. 8 shows, partly in
diagram, the electrical circuits and connec-
tions throughout the lamp from one pole to
the other, and it shows two such lamp-cireunits
connected in parallel; but in practice it is
usually preferable to put them in parallel in
pairs,

The letters of reference in Iig. 6 identify
corresponding parts in one or more of the
preceding figures.

a represents a cylindrical casing for sur-
rounding the inclosed mechanism, electric
contacts, magnets, &e.  If is supported upon
rotary catches or projections D, suspended
from the lower plate or casting ¢, hereinafter
described. When these are turned part way
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around,thecasing e willdrop. Theupperend
of the casing extends into the upper casting d.

¢ represents an external view of the base-
plate for the mechanism frame, magnet, and
upper plate or casting d. :

¢’ is a disk of insulation located within the
casting ¢, which is cylindrieally hollow. Itis
made preferably of some kind of stone—as,
for instance, slate. It isprovided with a eir-
cular hole, throngh which passes a carbon-

- holder with such other holes as may be nec-
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essary for the passage of wires and with are-
shaped grooves for the passage of the rods
or pillars e, which are three in number, and
which are attached to the casting ¢ by means
of screws f, which pass into the ends of the
pillars e. The rings g are screwed down tight
against both the casting ¢ and the insulation
¢/, the serew-threads h extending into the
rings g. One or more serews ¢, having heads
J» secure the frame m to the insulating-plate
¢’. Thecentralhole in the castingc is so large
astoleave merely a supporting-flange n,which
helps to uphold the disk ¢’ of insulating ma-
terial. The disk ¢’ is dotted in order to in-
dicate arbitrarily that it is made of insulat-
ing material. The function of the disk ¢’ is
to insulate the frame m and everything at-
tachied thereto from the casting ¢, which is
necessarily electrically connected to the rods
0, and hence to the lower-carbon holder p.
The pillars e are tubular at and near both
ends, so that the lower screws f and the up-
per screws 1/ may be screwed into said rods or
pillars, and thereby secure the casting b to the
casting c.

- d represents the upper casting, which is
supported upon the pillar ¢, and which in
turn supports the element q, which is the
chimney of the lamp. The casting d consists
of an inverted hollow cylindrical piece pro-
vided with a peculiarly-shaped ventilating-
support for the chimney. - This support con-
sists of a tube », provided with ribs or exten-
sions s, radiating from the outer surface of
said tube, said ribs beiag in the shape of
steps, thestep being represented by s’. Upon
these steps, there being one step for each rib,
rests the chimney ¢. Through the spaces
between the ribs and below the steps s’ may
pass air for ventilation. A similar construc-
tion isprovided at the upper end. of the chim-
ney. ; . ‘
- Into the tube r serews a smaller tube 7/,
also provided with ribs or linear projections,
which are lettered /. There are six ribs pro-
vided. Arc-shapedstripsofinsulation of fire-

- proof material, such as asbestus u, extend

65

along and near the outer edges of said ribs. A
subdivided coil of wire of highresistance, such
as a German-silver eoil », is wound upon the
asbestus. Theribsandasbestusserve tohold
‘the wire coil at the proper distance from the
tube 7/, while the asbestus itself forms a good
tire-proof insulation from the metal ribs 7.
The asbestus also forms a convenient bad

449,287

conductor of heat. On the upper end of the -

tube 7’ is provided an external serew-thread
7', which -carries a cap 7'/, provided with
ribs s”.

s’’’ represents steps corresponding to s’.
Against these steps presses the upper end of
the chimney ¢, so that the cool air which en-
ters at the lower end of the chimney passes
out at the upper end between the ribs s'’.

“The interior of the chimney is lined with a

comparative heavy thickness of asbestus g¢’.
This agbestus being a poor conductor of heat
compared with metal prevents considerably
less heat being conducted away to the magnet
of the lamp than if it were not present. At
the same time it is fire-proof substantially.

The ring w forms a part of the same cast-
ing with the cap /', This is the usual ring
employed for suspending the lamp.

Between the coil v and the asbestus lining
q’ is a cylindrical tubular space « for a pas-
sage of some of the air passing through the
cylinder.

Yy Yy Yy y""" are copper conduct-
ors connecting the terminals of the several
seetions of the subdivided coil v (see Fig. 3)
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to the respective terminals of the various

electrical devices or parts of the lamp. The
wire or conductor y connects with the frame
m at the binding-post Y. The conduector y’

which is mounted upon the block z of insu-
lating material. Binding-posts Y/ Y’/ Y’’’

are provided upon the block z, are insulated

from each other, and are respectively con-

nected permanently with the conductors y’”

10 00T
Yy .

Y The eonductor 4’//”/ is connected
to one of the terminals Y’’’/ of the lamp, the
other terminal beingindicated by Y’/”/’’, The

95

_connects with the uppermost binding-post Y’,

100

105

terminals Y’”//’” and Y’’’ are connected to

the poles A respectively of the generator B.
A screw-plug C is adapted to pass through
one or the other openings made in the eon-
duetor D, and to press against-any one of the
binding-posts Y’ Y”, &c. The conductor D
is enlarged, as indicated in the lamp by D’,

which passes through the entire length of the

block 2. When the screw-plug C enters holes
Einsaidenlarged portion D’,it pressesagainst
oneor theotherof thebinding-posts Y’ Y, &e.,

'sothat,according to the holein which thescrew

plug is ‘introduced one or more of the sec-
tionsof the subdivided coil » will be ineluded
in circuit with the carbon-holders. "The en-
larged portion: D’ forms a projection to the
terminal Y’’’*, which is properly insulated
by washers I' from the casting d. Similar
washers F’ insulate the terminal Y/’’’ from
the casting d. The binding-post Y’””’”” con-

nects by the conductor G- with the magnet H.
The same terminal is connected by the con-
duetor G’ with the lower-carbon holder p.
The conductor G’ passes through one of the
tubes o, (see Fig. 1,) where it issues from said
tube and connects with said carbon-holder.
The frame m has a projection m/, provided
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with a hole, through which passes the upper-
carbon holder p’. The current through the
conduector y connects with the binding-post
Y. which is connected to the framem. From
thence it passes to the projection m’ to the
upper-carbon holder p’, thence through the
arc I to the lower carbon-holder p, thence
through the conductor G’, then branching it
enters both the binding-post Y’’’/ and the
magnet I to a brush J, which bears against
the upper-carbon holder p” This holder is
provided with a hole 1., so that when the car-
bon has fallen or has been fed to approxi-
mately its lowest position the brush J ceases
contact with the holder, which is in the form
of a tube. In ordertoeffect this cutting out,
the brush J is bent outward, as indicated by
the bent portion J/ The brush is attached
to insulation M, which is mounted upon the
pole-piece II’ of the magnet H. It is found
in practice to be much more effectual to have
the hole L than to have the same filled with
insulating material, which is likely to become
burned at theedges by sparking or to become
warped by atmospheric changes or to becoms
covered with particles of dust which serve
gradually to disintegrate the insulation.
The brush J is of such a tension and of such
alength that when it arrives opposite the hole
L it will not be in contact with the holder p’,
so that when the carbon-holderisin ity lowest
position the magnet H will be cut out of cir-
cuit. At any time desirable the carbon-hold-
ers p and p’ may be eut outof cireuit by cir-
cuit-controllers N.

It was stated above that electrical contact
from the frame m to the earbon-holder ¢’ was
made at the projection m’. It is also formed
at the projection m/’, through which is a hole
for the passage of the carbon-holder ¢’. The
holes in the projections m/ and m'’ are as
nearly as possible equal to the diameter of
the carbon-holder ¢/, while the surfaces of all
three elements are bright, so that the elec-
trical contact iscertain. The poles H’ of the
magnet have horizontal polar projections H'’,
which project over the extremities of the ar-
mature I,

When the lamp isincluded in a cireuit car-
rying a current of high electro-motive force
as compared with another current carrying a
lower electro-motive force, the lamp may be
adapted for each currentby varyingthe num-
ber of seconds of the coil v in direct circuit.
The whole of said coil is always in ecireuit;
but when the screw-plug C is put in contact
with the binding-post Y’/””/, for instance, the
uppermost section of thecoil becon:es a shunt
to the other coils, so that the resistance of
the lamp becomes less than when the screw-
plug C is removed. The resistance may be
furtherdecreased by placing said screw-plug
successively in contact with the binding-
posts Y/ Y7 Y’. It may be noticed that the
magnet H, which is carried by the frame m,
is not only electrically insulated, but is also
insulated as to heat from the coil b, which on

<o

account of its comparatively high resistance
becomes very hot. The slate disk ¢/ is praec-
tically,on account of its mass, anon-conductor
of heat, while the air-space between the up-
per part of the frame m and the casting d is
also practically a non-conductor of heat.
TFurther, the disk ¢’ is well ventilated, so that
it will not collect very much heat. The re-
sult is that the magnet H does not rise to a
very high temperature. Atleastitstempera-
ture is much lower than is generally attained
by other lamps of this clazs, in so far as my
experience is concerncd. The ventilation
through the lamp-chimney is also a means of
maintaining the temperature of the magnet
H as low as possible.

The object in maintaining or obtaining a
small increase of temperature of the magnet
H overthe ordinary atmospheric temperature
may be stated as follows: Asthe resistance
increases with the heat, the resistance of the
wire of the magnet I gradually increases, so
that a considerable of time passes before the
lamp reaches its normal condition. By the
mechanical construetion of the lamp this in-
terval of time is considerably shortened.

The carbon-holder p’ is provided along its
length with a rack p’, which is engaged with
a pinion P, mounted upon the same shaft
with the armature I1””’. By the combined ac-
tions of the foree of thearmature, gravitation,
or springs, the feed of the carbon-holder p’ is
regulated. The details of this mechanism do
not form the subject-matter of the present
invention, and are not therefore described
fully.

There are certain other details as to shape,
proportions, means for connecting parts to-
gether, and for making them detachable that
are not described, as they do not form the
subject-matter of the present invention.

I claim as my invention—

1. In an electric-arc lamp, the combination
of a casting d, forming a cover to the mech-
anism of the lamp, provided with a tubular
projection 7, upon which are radial projec-
tions or ribs s, provided with steps s’, the
said elements 7, s, and s’ forming an integral
part with the ecasting d, a vertical tube #”,
having its lower end screwed into the tube #
and provided with longitudinal ribs £ at sub-
stantially equaldistancesifromeach other, five-
proof strips u, of insulating material, extend-
ing along the outer edges of the ribs ¢ a coil of
wire v, of German silver or of similar material
having a high resistance, wound upon said
strips v and aroand the tube +* and divided
into sections whose terminals are 1 3 3/, &e.,
means, such as a serew-plug C, for connecting
one or more of the sections of the coil in cir-
cuit with the carbon-holders p’ and p of the
said lamp, a tubular cap 7, screwed upon the
upper end of the tube +’ and provided with
radial ribs s”’, having steps s’”’, and a cylin-
drical casing ¢, provided with an interiorlin-
ing of a heat-insulating substance of fire-
proof material, thesaid casing having its ends
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pressing, respectively, upon the. steps &
and s’’’,

2. In an electric-are lamp, the combination
of a base-plate or casting ¢, containing a disk
of heat-insulating material, such as slate ¢’,
whose interior diameter is less than the inte-
rior diameter of the castingc,a frame m, ear-
rying the lamp mechanism, and lamp-magnet
mounted upon and secured to said disk for
the purpose, as described, of insulating the
magnet H of the lamp as to heat from all
metal portions of the lamp except the framem,
pillars ¢, having external and internal screw-
threads upon their lower ends and internal
serew-threads upon their upper ends, screws
fi passing through the casting cinto the lower
ends of said pillars, screw-rings g, located
upon the said external screw-threads and
pressing upon both said disks and said cast-

ing, and an upper casting d, supported upon

‘'said pillars and secured thereto by screws f”,

passing through said cover and into the up-
per ends of said pillars,and a cylindrical cas-

" ing a, whose upper end fits within said casting

d, and whose lower end surrounds the lower
casting ¢, means, such as rotary projections
or buttons b, being provided on the lower

20

25

part of said casting ¢ for the purpose, as de-

seribed, of supporting said casing a.

In testimony that I claim the foregoing as
my invention havesigned my name,in pres-
ence of two witnesses, this 1st day of May,
1890.. :

JOHN H. R. WARD.

Witnesses:
- EDWARD P. THOMPSON,
E. G. DuvaLy, Jr.
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UNITED STATES

PaTENT OFFICE.

JOHN H. R. WARD, OF NEW YORK, N. Y., ASSIGNOR TO
ARC LAMP COMPANY, OF SAME PLACE.

THE UNIVERSAL

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 449,238, dated March 31,1891,
Application filed December 11,1890, Serial No, 374,344, (No model.)

To all whom it may concern:

Be it known that I, JoEN H. R. WARD, a
citizen of the United States, and a resident of
New York, county and State of New York,
have invented certain new and useful Im-
provements in Electric-Are-Lamp Compensa-
tors, (Case No. 1,) of which the following is a
specification.

The invention relates to means for main-
taining the are of the lamp at substantially
uniform intensity, especially during the first
few minutes or half hour after the lamp has
been switched into circuit. The type of lamp
to which my invention is especially applica-
ble is that which is used with currents of com-
paratively low electro-motive force. In these
lamps it is usual to employ a resistance-coil
in the chimney of the lamp, and as said coil
becomes hot the metal portions of the lamp
gradually conduet the heat to the operating-
magnet or solenoid of the lamp. Conse-
quently the resistanceof the wire of the mag-
net orsolenoid gradually and slowly increases
and dces not reach a constant maximum re-
sistance until several minutes after the lamp
has been started to burn. A corresponding
variation of the light ensues. To overcome
this difficulty, I construet a lamp as set forth
in every detail in the accompanying draw-
ings.

Figure 1 is a vertical section of the chim-
ney of the lamp, showing the resistance-coil
divided intosections. Thisisthe coil referred
to afterward as that which causes the whole
lamp to become heated. Fig.2isa plan view
of Fig. 1, with the upper cap removed. Tig.
3 is a vertical elevation of the ribbed tube
upon which the resistance-coil iswound. Itis
not clearly visible in I'ig. 1. Its ribs are pro-
vided with a heat-insulator to prevent as
much as possible any heat from being con-
ducted from the coil to the tube, and hence
to the operating-magnet of the lamp. Fig. 4
is a front elevation of a portion of a lamp
equipped with my invention, showing the me-
chanical construction as used in practice.
The magnet and German-silver coil are both
visible. In these figuresthe connecting-con-
ductors to different portions of the lamp ave
shown, Fig. 5is a diagram view of a modi-
fication of the invention whereby the arc be-

comes adjusted quicker after the lamp is
turned on. Figs.6 and 7 are views of details
of Fig. 5, the former being the base-plate of
the chimney and the latter the base-plate of
the operating-magret. The German-silver
coil is shown dotted. Tigs. 8 and 9 are re-
spectively sectional and outside views of the
lower portion of thechimney. Fig.10showsin
diagram the electricaldistribution system and
electrical connections in the lamp. Lamps
are connected in pairsin parallel, and the in-
tensity of the light is regulated by the coilin
the chimney.

d represents the upper casting, which is
supported upon the pillar e, and which in
turn supports the element ¢, which is the
chimney of thelamp. The casting d consists
of an inverted hollow cylindrical piece pro-
vided with a peculiarly-shaped ventilating-
support for the chimney. This support con-
sists of a tube 7, provided with ribs or exten-
sions s, radiating from the outer surface of
said tube, said ribs being in the shape of
steps, thestep being represented by ¢’. Upon
these steps (there being one step for each
rib) rests the chimneyq. Through thespaces
between the ribs and below the steps s” may
pass air for ventilation. A similar construc-
tion is provided at the upper end of the chim-
ney. '

Into the tube # screws a smaller tube +/
also provided with ribs orlinear projections,
which are lettered 7. There are six ribs pro-
vided. Arc-shaped stripsofinsulation of fire-
proof material—such as asbestus u—extend.
along and near the outer edges of said ribs.
A subdivided coil of wire of high resistance—
such as a German-silver coil v—is wound upon
the asbestus. The ribsand asbestus serve to
hold the wire coil at the properdistance from
the tube 7/, while the asbestus itself forms a
good fire-proof insulation from the metalribs
t. The asbestus also forms a convenient bad
conductor of heat. On the upper end of the
tube 7’ is provided an external screw-thread
7%, which carries a cap 75 provided with ribs
s% s represents steps corresponding to .
Against these steps presses the upperend of
the chimney ¢, so that the cool air which en-
ters at the lower end of the chimney passes
outatthe upper end between the ribs s*. The
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interior of the chimney is lined with a com-
paratively heavy thickness of asbestus ¢’.
This asbestus, being a poor conductorof heat
compared with metal, prevents considerably
less heat being conducted away to the mag-

net of the Jamp than if it were -not present..

At the same timeit is fire-proof substantially.
The ring w forms a part of the same casting
with the cap 72 . This is the usual ring em-
ployed for suspending the lamp. Between
the coil v and the asbestus lining ¢’ is a eylin-
drical tubular space « for a passage of some
of the air passing through the cylinder.

yy" y* y° y* 4° are copper conductors con-
necting the terminals of the several sections
of the subdivided coil v (see Fig. 2) to there-
spective terminals of the various electrical
devices or parts of thelamp. The wireor con-
ductor y connects with the binding-post Y.
The conduetor 4’ connects with the upper-
most - binding-post Y’. Binding-posts Y*Y?
Y* (see Fig. 9) are provided and are insulated
from each other, and are respectively con-
nected permanently with the conductors «?¢*
y*. The conductor 4° is connected to one. of
the terminals Y® of the lamp, the other ter-
minal being indicated by Y. The terminals
Y®and Y® are connected to the poles A, re-
spectively, of the generator B. A screw-plug
Cisadapted to pass through one ortheother
openings made in the conductor D and to
press against any one of the binding-posts Y’
Y? &e. The conductor D is enlarged, as in-
dicated in the lamp by D’, which 'passes
through the entire length of the block z.
‘When the screw-plug C enters holes E in said
enlarged portion D’, it presses against one or
the other of the binding-posts Y’ Y? &e., so
that according to the hole in which the screw-
plug is introduced oneor moreof the sections
of the subdivided coil v will be included in
circuit with the carbon-holders. The" en-
larged portion D’ forms a projection to the
terminal Y? which is properly insulated by
washers I from the easting d. Similar wash-
ers P’ insulatetheterminal Yéfrom the casting
d.  The binding-post Y° connects by the con-
ductor G with the magret H. The same ter-
minal is connected by the conductor G’ with

the lower-carbon holder p. The framem has.

a projection m’, provided with a hole through
which passes the upper-carbon holder p’.
In this eircuit is included also the German-
silver coil H4 This holder is provided with
a hole I, so that when the carbon has fallen
or-has been fed to approximately its lowest
position the brush J ceases contact with the
holder, which is in the form of a tabe. In or-
der to effect this cutting out, the brush J is
bent outward, as indicated by the bent por-
tion J’. The brush J is attached to insula-

tion M, which is mounted upon the pole-piece:

I’ of the magnet H, It is found in practice
to be much more effectual to have the hole L
than to have the same filled with insulating
material, which is likely to become burned at
the edges by sparking or to become warped

by atmospheric changes, or to- become cov-
ered with particlesof dust, which serve gradu-
ally to disintegratethe insulation. The brush
J'is of such a tension and of such a length
that when it arrives opposite the hole Lit will
not be in contact with the holder p’, so that
when the carbon-holder is in its lowest posi-
tion the magnet H will be cut out of circuit.
At any time desirable the carbon-holders p
and p’ may be cut out of cireunit by circuit-
controllers N. (See Fig. 9.)

It was stated above that electrical contact
from the frame m to the carbon-holder ¢’ was
made at the projectionm’, It is also formed
at the projection m? through whichis a holefor
the passage of the carbon-holder p’. Theholes
in the projections m’ and m?are as nearly as
possible equal to the diameter of the carbon-
holder p’, while the surfaces of all three ele-
ments are bright, so that the electrical con-
tact is certain.

When the lamp is included in a circuit car-
rying a current of high electro-motive force as
compared with another current carrying a
lower electro-motive force, the lamp may be
adapted to each current by varying the num-
ber of sections of the coil v in direct circuit.
The whole of said coil is always in circuit;
but when the screw-plug C is put in contact
with the binding-post Y?, for instance, the up-
permost seetion of the coil becomes a shunt
to the other coils, so that the resistance of the
lamp becomes less than when the screw-plug
C is removed. The resistance may be fur-
ther descreased by placing said serew-plug
successively inrcontact with the binding-posts
YY?Y'.

The ventilation through the lamp-chimney
is a means of maintaining the temperature of
the magnet I as lowas possible. Theobject
in maintaining or obtaining a small increase
of temperature of the magnet H over the or-
dinary atmospheric temperature may be

stated as follows: Asthe resistance increases:

with the heat, the resistance of the wire of the

magnet H gradually increases, so that a con-

siderable length of time passes before the
lamp reaches its normal condition. By the
mechanical construction of the lamp this in-
terval of time. is considerably shortened.
Attention is particularly called to the high-
resistance coil H* permanently in eircuit
with the magnet . The coil H* is of such
diameter and length that the current of the
lamp heats it, and thereby causes its resist-
ance to increase. Consequently the resist-
ance of the circuit of the magnet Hincreases
almost immediately after the current begins
to pass through thelamp. Without this Ger-
man-silver coil the resistance of said circuit
would increase only slowly, and therefore the
lamp would correspondingly slowly reach the
normal candle-power. It is true that. the

German-silver coil is not an absolute com-
pensator; but when its resistance is about
two-thirds that of the magnet H it so fully
compensates that the lamp is practically of
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a given uniform candle-power within a few
seconds after the current is turned on.

In Figs. 4, 5,6, 7, and 8 is another modifi-
cation. The degree of compensation of the
coil II* is greatly increased and more perfect.
The base-plate ¢ is provided with holes ¢
around the lower part of the magnet H, and
the upper plate d is likewise provided with
holes d’ in place of the radial projections s.
A cirveunlar rim or projection d?surrounds the
holes d’, so that the chimney-casing ¢ will fit
therein and prevent water from entering the
holes d’. The coil 1I* is inclosed entirely by
a box or easing «’, so that the said coil may
get warm as rapidly as possible and to the
maximum temperature with a given current,
while the ventilating system, by the holes ¢’
d’ and hot coil v, is intended to maintain the
magnet H as cool as possiblewitha given cur-
rent. The small arrows show the direction
of the draft caused by the suction of the warm
air issuing from the upper part of the chim-
ney.

T claim as my invention—

1. In an electric-arc lamp, the combination,
with the regulating resistance-coil and oper-
ating-magnet H, of a resistance-coil H* in cir-
cuit with said coil v and magnet H, the re-
sistance of the coil H* being substantially
two-thirds that of the magnet II.

2. In an electric-arc lamp, the combination,
with the regulating resistance-coil and oper-

ating-magnet H, of a resistance-coil IT* in cir-
cuit with said coil v and magnet I, the re-
sistance of the coil H* being such that it be-
comes heated more rapidly than the magnet
H with a given eurrent.

3. In an electric-arclamp, the combination,
with the regulating resistance-coil and oper-
ating-magnet IT, of a resistance-coil H* in eir-
cuit with said coil v and magnet I, the re-
sistance of the coil H! being such that it be-
comes heated more rapidly than the magnet
H with a given current, the said coil H* being
inclosed in a box a@’.

4. In an electric-arc lamp,the combination,
with the regulating resistance-coil and oper-
ating-magnet 11, of a resistance-coil H* in cir-
cuit with said coil # and magnet H, the re-
sistance of the coil II* being such that it be-
comes heated more rapidly than the magnet
H with a given current, the said coil II* being
inclosed in a box ¢’ and magnet H being in
the path of a draft from the outside air to
the chimney of the lamp.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
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of two witnesses, this 22d day of November, '

1890.
JOXN II. R. WARD.

Witnesses:
W. A, COURTLAND,
EpwARD P. THOMPSON.
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UNITED STATES

PATENT OFFICE

RUPERT SCHEFBAUER, OF PATERSON, NEW JERSEY, ASSIGNOR TO THE
UNIVERSAL ARC LAMP COMPANY, OF NEW YORK.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 451,309, dated April 28,1891.
Application filed October 3, 1890, Serial No, 366,976, (Nomodel)

To all whom it may concern:

Be it known that I, RUPERT SCHEFBAUER,
of Paterson, in the county of Passaic and State
of New Jersey, a eitizen of the German Em-
pire, have inyented certain new and useful
Improvementsin Electric-Are Lamps,of which
the following is a specification.

This invention relates to certain improve-
ments in the electric-arc lamp for which Let-
ters Patent were granted to me, No. 420,314,
dated January 28, 1890, the improvement be-
ing designed with a view to simplify the con-
struetion of the lamp, bring the operative
parts of the same within a smaller space, and
render the lamp still more sensitive in re-
sponding to the varying strength of the cur-
rent, so that an are of uniform size iskept up
between the carbons; and the invention con-
sists of certain novel combinations of parts
and details of construction, as will be fully
described hereinafter, and finally pointed out
in the claims.

In the accompanying drawings, Figure 1.

represents a side elevation, parfly in vertical
section on line 1 1, Fig. 2; Fig. 2, also a side
elevation, partly in section on line 2 2, Ifig. 1;
TFig. 3,.a horizontal section on the line 5 3,
Fig. 2; Fig. 4, a detail of the carbon-actuat-
ing mechanism drawn on a larger scale, some
of the parts being broken away. Tig. 51is a
detail end view of a portion of Fig. 4, and
Fig. 6 is a diagrammatic view showing the
arrangement of the main and shunt circuits
of the lamp.

Similar letters of reference indicate corre-
sponding parts.

Referring to the drawings, A represents the
supporting-frame of my improved arec lamp,
which frame is composed of two vertical pil-
lars o and the disk-shaped top and bottom
b b’, which latter are cast integral with the
pillars ¢ a. To the pillars o are applied the
screw-pivots d d, the inner conically-tapering
ends of which engage conical tapering bear-
ings on the axle of an oscillating electro-mag-
net B, the coil of which is placed in a shunt
of the main line. The coil of the electro-
magnet may be so wound as to be either in
the main line or in a shunt of the same in
such a manner that a lamp on the differen-
tial principle may be obtained. The project-

as shown clearly in Fig. 2.

ing pole ends of the electro-magnet B are
attracted when the electro-magnet is ener-
gized by the current by fixed pole-pieces B’ I/,
which are cast, respectively, to the top and
bottom b and D’ of the supporting-frame A.
The pole ends of the electro-magnet B are
preferably made slightly convex, so that they
are attracted easier by the stationary pole-
pieces BB’ B’. "The pole-pieces B’ are arranged
between the upright pillars ¢ of the frame A,
The lower carbon
C of the lamp is made stationary, while the
upper carbon C’ is made movable and sup-
ported by a carbon-holder C? that is provided
with rack-shaped teeth e, that engage with a
pinion ¢’ on the axle of the oscillating eclee-
tro-magnet B, as shown in Fig. 3.

To the axle of the electro-magnet B and
sidewise of the same are farther applied two
fixed arms D, which are connccted at their
upper ends by a screw-post D’, said arms
forming a swinging frame, which follows the
motion of the oscillating eleetro- magnet.
From a central band f, which extends around
the electro-magnet B, extends an arm f’ to
the hook or eye, at the outer end of which is
applied a spiral spring 7?2, the opposite end
of which is applied to the bottom disk b’ of
the frame A, said spring serving as a tension-
spring for regulating the resistance of the
electro-magnet 3. A gear-wheel ¢ is placed
loosely on the axle of the electro-magnet be-
tween the arms D D and locked to the same
in one direction by a pawl-and-ratchet mech-
anism ¢’ ¢% which is clearly shown in Fig. 4,
so that the gear-wheel ¢ is compelled to fol-
low the oscillating motion of the electro-mag-
net 13 in one direction without following the
motion of the same when it moves in the op-
posite direction. The gear-wheel g engages
a pinion ¢% the shaft of which is supported
by the arms D D, said shaft carrying an es-
capement-wheel ¢, the teeth of which are en-
gaged by the pallets of an escapement g3, that
is applied to a balanced escapement-lever g,
fulerumed to the arms D D, as shown in Figs.
4 and 5. Theescapement-lever ¢®is provided
with enlarged and weighted ends, so as to
impart thereby a high degree of sensitiveness
to the escapement ¢° The lever ¢ is stopped
by contact with a stop-pin p, that is applied
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eccentrically to a disk p’, located on a fixed
serew-pin p* of the upright pillar ¢, adjacent
tothe arms D D, said disk being clamped by a
screw-nut % which serves to hold the stop-
pin rigidly in position afteradjustment. The
carbon-holder C? is extended through a cen-
tral eylindrical bushing b? of the top disk b
in upward direction into a tube 0% that is
serewed into said bushing % To the upper
end of the tube b® is applied a cap b, which
is provided with a ving 0%, by which the lamp
is suspended. The tube ? is made of brass
or other suitable non-magnetic material and
surrounded by a resistance-coil R, which is
inclosed by a perforated tubular shell A’,
which serves to give access of air to the re-
sistance-coil R for keeping the same cool.
The resistance-coil protects the lamp against
too strong a current and serves for adjusting
it for the required number of ampéres.

The line-wires are connected by a suitable
binding-post with the top disk D of the sup-
porting-frame A, one of the line-wires being
connected to a downwardly-extending rod »,
which is insulated from the top disk b of the
frame A. To the lower end of the rod 7 is
applied a bent contact-spring 7/, the free end
of which is placed in contact with the verti-
cally-movable carbon-holder C* as shown
clearly in Tig. 3, so that the line-current is
conducted to the earbon-holder C?. The cur-
rent enters at one of the binding-posts and
passes then through the resistance coil R, and
from the same to a second binding-post, which
forms the connection with the contact-spring
I/ of the carbon-holder C*, Thecurrent passes
then from the upper-carbon helder to the up-
per carbon and from the same to the lower
carbon, and then along the supporting-frame
A to a third outgoing binding-post and then
to the line, as shown clearly in Iig. 6. The
shunt-cireuit branches off from the main-line
wire leading fromn the second binding-post to
the contact-springof the upper carbon, passes
around the coil of the oscillating electro-mag-
net, and is then connected to the outgoing
wire, as shown in Iig. 6.

The operation of my improved electric-arc
lamp isasfollows: When thelamp is switched
out of eircuit, the upper and lower carbons
are immediately separated, as the iension-
spring of the oscillating electro-magnet re-
turns the latter into its normal position of
rest with its pole ends at some distance from
the stationary pole-pieces B’, as shown in Fig.
4. The motion of the electro-magnet B lifts,
by the action of the pinion e on the rack of
the carbon-holder, the latter to such an extent
that the are is interrupted and the lamp ex-
tinguished. When thelamp is switched into
circuit, the entire current is first passed
through the shunt-cirenit, as the resistance
between the carbon points is too great to per-
mit the immediate formation of the are. As
the current flows through the coil of the elec-
tro-magnet B the poles of the same are magnet-
ized, so thatthey are attracted by thestation-

451,309

ary pole-pieces13’ tosuchanextent tl}_at theten-
sionof thespring f? isovercome. - Simultane-
ously the escapement g®, supported on the bal-
anced escapement-lever géof the frame D, is
free to be oscillated by thegear-wheel g, pinion
g% and escapement-wheel g, owing to the
clearing of the stop-pin p by the enlarged
end of the escapement-lever g% 'The gravity
of the upper-carbon holder C*accelerates the
downyard motion of the same, while the es-
capement mechanisin retards the too rapid
motion of the same. By the lowering of the
upper-carbon holder the contact.of the car-
bon points takes place, upon wh'xch ghe.en-
tire current passes from the ingomg_bmd_mg—
post through the carbons tothe outgoing b1.nd-
ing-post, so that the electro-magnet is with-
out eurrent, which causes the same to be

| drawn quickly away from the stationary pole-

pieces by the action of the tension-spring f*
This lifts the upper-carbon holder by the ac-
tion of the pinion e on the rack of the same,
so that the points of the carbons are sepa-
rated and the arc is formed. On the forma-
tion of the arc the current passes simultane-
ously through the main eircuitand the shunt-
cireuit,so that the electro-magnet 18 energ;)zed
and the pole ends of the electro-magnet B at-
tracted to the pole-pieces B/, and th.ereby the
electro-magnet oscillated on its pivots and
the proportionate downward feeding of the
upper carbon produced by the action of the
gear-wheels and escapement. As the resist-
ance of the arc increases by the burning oft
of the carbons, a greater quantity of current
passes through the coils of the electro-mag-
net, so that the electro-magnet is drawn more
and more inward by the stationary pole-
pieces until the enlarged end of the escape-
ment-lever ¢b clears the stop-pin p, so that
the escapement ¢° can play and the upper-
carbon holder can freely move in downward
direction by gravity. By the downward.mo-
tion of the upper carbon the resistance of the
arc is diminished and a smaller quantity of
current passes through the shunt, so that the
electro-magnet B is moved away from the
pole-pieces by the action of its tension-spring,
and thereby the upper carbon lifted again.
This produces the motion of the fixed arms
D away toward its normal position of rest
until the weighted end of the escapement-le-
ver is re-engaged by the stop-pin p, S0 that
the pallets of the escapement are prevented
from releasing the teeth of the escapement-
wheel, and produces thereby the arresting of
the escapement of the gear-wheel ¢ and of the
upper-carbon holder C*. The gradual burn-
ing away of the upper carbon produces again
the drawing in of the electro-magnet until
the train of gear-wheels is again released and
the upper carbon lowered, and so on. The
oscillating motion of the electro - magnet,
caused Dby the varying resistance of the car-
bons and the varying strength of the current
in the main and shunt cireunits,serves to keep
up the are in a uniform and reliable manner.
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The escapement is very sensitive, owing to
the arrangement of the weighted and balanced
escapement-lever and the adjustability of the
stop-pin relatively to the end of said lever.
The pawl-and-ratchet connection of the trans-
mitting gear-wheel g with the axle of the elec-
tro-magnet B also serves for the purpose of
permitting the inserting of a carbon into the
upper-carbon holder, as thereby the upper-
carbon holder can be raised by means of the
pawl-and-ratchet mechanism without inter-
fering with the transmitting-train of gear-
wheels.

The advantages of my improved electric-are
lamp are, first, that parts of the same are ar-
ranged in a more compact manner within the
frame of the lamp than in my former con-
struction; secondly, the Z-shaped armature
with its segmental ends is dispensed with, and
an oscillating instead of a stationary electro-
magnet used in place thereof, whereby the con-
structionisgreatlysimplified; thirdly,thatthe
escapement mechanism is rendered more sen-
sitive, so as to respond more quickly and re-
liably to the requirement of -the lamp, and,
fourthly, that by the arrangement of the re-
sistance-coil a better functioning of the entire
mechanism takes place. )

Having thusdescribed my invention, I claim
as new and desire to secure by Letters Pat-
ent—

1. The combination of an oscillating electro-

magnet located in a shunt-cireuit, a tension-
spring acting on said electro-magnet,station-
ary pole-pieces applied to the supporting-
frame of the lamp,a pinion on the axle of the
electro-magnet, fixed arms on the axle of the
oscillating electro-magnet, a train of gear-
wheels and an escapement supported by said
arm, an upper-carbon holder provided with a
rack meshing with said pinion,and astop de-
vice for said escapement, substantially as set
forth.

9, The combination, with a supporting-
frame having upright pillars, an oscillating
electro-magnet pivoted to said pillars and lo-
cated in a shunt-cireuit, a tension device for
said electro-magnet, a pinion on the axle of
the electro-magnet, armsconstituting a swing-
ing frame attached to said axle, a gear-wheel
placed loosely on said axle, a pawl-and-ratchet
mechanism connecting said gear-wheel with
the axle, an esecapement mechanism for said
gear-wheel, an upper-carbon holder having a
rack meshing with the pinion on the axle of
the electro-magnet,and a stop device forsaid
escapement, substantially as set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subsecribing witnesses.

RUPERT SCHEFBAUER.

Witnesses:

PAUL GOEPEL,
W. REIMHERR.
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Witnesses

(S PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




UNITED STATES

PATENT OFFICE.

NATHAN M. GARLAND, OI' BOSTON, MASSACIIUSETTS, ASSIGNOR OF ONE-
HALF TO CLIFT WISE, OF NEW YORK, N. Y.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 458,389, dated August 25, 1891.
Application filed May 18,1891, Serial No. 393,162, (No model)

To all whom it may concern:
Be it known that I, NATHAN M. GARLAND,
a citizen of the United States, residing at Bos-
ton, county of Suffolk, and State of Massachu-
5 setts, have made a new and useful Improve-
ment in Are Lights, of which the following is
a specification.
My invention is directed particularly to
novel apparatus for giving increased life and

1o efficiency to are-light carbons; and it will be
fully understood by referring to the accom-
panying drawings, taken in connection with
the specification and claims which follow.

Figure 1 of the drawings represents a side

15 elevational view of the upper portion of any
well-known form of arelamp in which the up-
per carbon is fed forward as it is consumed
through the agency of feeding mechanism lo-
cated in a housing at the top of the lamp, one

2o form of my improved apparatus being dis-
closed in connection therewith. Fig. 2 is a
sectional elevational view of an arc-light-car-
bon protector constructed in accordance with
my improvement. Fig. 3 is a plan view of

25 the same, and Fig. 4 isaside elevational view
thereof, showing a carbon in position. TFig.5
is a sectional view of the earbon as taken on
a plane through Iig. 4,in such position as to
show the grooves or channels cut by the

30 screws near the tip of the protector as the
carbon is fed forward. Fig. 6 is a sectional
elevational view showing the application of
the invention to a positive feed-arc lamp,
where the carbon is fed forward under press-

35 ure. Fig.7 is a side elevational view of a
modified form of the same. Tig. 8is a sec-
tional view of my improved protector pro-
vided with amodified form of feeding or regu-
lating apparatus which supplants the screws

40 shown in the remaining figures of the draw-
ings. Fig. 9 is a side elevational view of my
improved carbon adapted for use in connec-
tion with the apparatus illustrated in the
other figures of the drawings.

45 Referring now to the drawings in detail, L
represents a housing, such as incloses any
well-known feeding apparatus for arc lights,
E the carbon-carrier therefor, and C the car-
bon provided with a diminished shouldered

50 end S, adapted to be held in the carbon-
holder E.

TV represents my improved apparatus for
protecting the tip of the carbon and giving to
the latter increased life and efficiency. Said
apparatus consists of a short hollow tube hav- 55
ing substantially the same internal diameter
as that of the carbon C, which it is to protect.

It is made of any highly-refractory material,
preferably of some refractory metal, and is
provided at its upper end with a pair of pins 6o
p,towhichareattached cords or chains??, one
running over apulley P, and both to a spring-
actuated drum D, said pulley and drum being
carried by a two-arm support N, attached to
and moving with the carbon-carrier E. The 65
lower end of the tube 1" is perforated in two
or more places, as shown at ¢ @, and pointed
adjustable screws ss are secured in said per-
forations at the lower sides thereof, and
adapted, when in place, to prevent the up- 7o
ward movement of the sleeve or tube 1, as
said screws bear against the coned end of the
carbon, as clearly shown in Figs. 1, 2, and 3.
The interior diameter of the protecting sleeve
or tube T’ should be as nearly that of the ex- 75
terior diameter of the carbon C at all points
above the serew-pins s s as possible, and is
preferably larger below those pins, as shown
in Figs. 2, 4, and 6, in order to admit of the
free egress of the disintegrated carbon 8o
powder as the arc advances and the carbon
is consumed, and also to protect the exposed
end of the carbon so far as possible from the
air and at the same time prevent any inju-
rious effects upon said sleeve or tube due to 85
the intense heat at this point. The vent-
holes @ should be directly above the screws
s sin order to convey the air directly to the
points of said pins or serews, as shown by the
arrows in Fig. 7. The carbon C having been go
secured in place, as shown in Fig. 1, and the
protecting sleeve or tube 1 located in posi-
tion at the point thereof, so that the pointed
serews s s rest against the coned end thereof
with sufficient bearing to prevent the sleeve g3
or tube TV from being drawn upward by the
cords or chains #{ under the stress of the
coiled spring in drum D, the apparatus is
then in condition for operation. After the

arc is established as the point of the carbon 100
burns away the lower portion of the sleeve or
tube T/ acts as a protector therefor, and at
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the same time air is admitted, as shown by
the arrows in Fig. 7, through the perforations
a, above or near the points of the screws s s,
the air impinging upon the carbon at these
points and acting in conjunction with thein-
tense heatat the carbon points todisintegrate
the earbon in grooves or channels, as shown
in Fig. 5, so that the sleeve is drawn forward
under the influence of the spring-actuated
cords or chains ¢ 7, as these channels or grooves
are formed. TUnder this action the point of
the carbon C assumes a regular rounded end
and is protected by the sleeve or tube T’, the
latter being fed forward, as already described,
as the carbon is consumed.

In the modified form shown in Figs. 6 and
7 T have shown myimproved apparatus in the
one instance as integral with a carbon-guid-
ing tube T, which is fixed at its upper end to
some support, (not shown,) while the carbon
is fed forward under the influence of a weight
W, resting on its upper end. It will be un-
derstood, of course, that a spring might sup-
plant the weight; or the carbon might be fed
by its own weight, and the arc established in
this form of lamp by any well-known arc-es-
tablishing device acting upon either earbon,
said device not being shown.

In Fig. 7 the protecting sleeve ortube T’ is
attached to the lower end of a fixed carbon-
guiding tube T through the agency of a pair
of hooks H, carried by the sleeve, and a pair
of pins p, carried by the tube, the sleeve or
tube T/ being shouldered at g, as shown, so
as to insure secure alignment of the two.

In the modified form shown in Fig. 8I show
a pair of V-shaped rollers s’ s/, journaled in
position in the perforations a a and adapted
to perform the same function as the serews
ss. Thesescrews s sorrollers s’ s’ are made,
preferably, of platinum, iridium, or some
highly-refractory metal, and are made ad-
justable, as shown, in order to regulate the
delicacy of the feed to be transmitted to the
protecting sleeve or tube.

In Fig. 9 I have shown my preferred form
of carbon, which is of the usual type, save
that it is made smaller in diameter at its up-
per end, as shown at S. I make the carbon
thusof diminished diameter at its upper end,
so that when the protecting sleeve or tube T’
reaches its uppermost position under the ten-
sion of the cords or chains ¢ ¢ there will be
no danger of evil effects of the arc uponsaid
sleeve or tube as the carbon is mnearly con-
sumed, by reason of the fact that the former
will be drawn against the carbon-carrier E,
leaving only the short end of the carbon tobe
consumed.

In the forms shown in Tigs. 6 and 7 it will
be readily understood that when the carbon

is nearly consumed the diminished diameter

65

will permit the weight W to force it forward
after the screws pass the shouldered end
thereof, and thus force the carbons into con-
tact with each other, thereby acting asa short-
circuiting or eunt-out device.

458,38)

Although I have shown the above appara-
tus as applicable to the upper carbon of an
arc lamp, it is obvious that it might Dbe ap-
plied to the lower carbon as well, or to both,
if preferred. When used in connection with
the lower carbon, the sleeve or tube TV would
of course rest by its own weight upon the up-
ward-projecting coned end of the carbon as
it consumes away, thereby permitting the
sleeve or tube T to descend.

I do net limit myself to the specific con-
struction of apparatus herein shown for ac-
complishing the results attained, as I believe
it is broadly new with me to cause a portion
oftheheatgenerated atthe arcto passthrough
one or more perforations in a carbon-retain-
ing sleeve or tube, so as to impinge upon the
carbon in advance of one or more carbon-re-
taining devices in such manner as to cause
them to create grooves or channels in the car-
bon as it descends or as the sleeve ascends.

By theterm “groove-forming retaining de-
vice” used in the claims I do not mean to
cover a complete ring used as aretaining de-
vice which would scrape off a portion of the
entire surface of the carbon; but I do mean
to cover, broadly, one or more separate retain-
ing devices, which may be either a point or
points, or, at all events, one or more segments
of circles which form one or more separate
longitudinal grooves in the carbon as it is fed
forward.

Having thus described my invention, what
I claim, and desire to secure by Letters Patent
of the United States, is—

1. The described apparatus for increasing
the efficiency and life of an arc-light carbon,
consisting of a protecting-tube having sub-
stantially the same inner diameter as that of
the carbon, in combination with one or more
perforations or air-vents and groove-forming
retaining devices extending into the path of
the carbon near the lower end of the tube,
substantially as desecribed.

2. The described apparatus for increasing

the efficiency and life of an arc-light carbon,

consisting of a protecting-tube of substan-
tially the same inner diameter as that of the
carbon, provided at one end with adjustable
groove-forming retaining devices and air-
vents, one for each retaining device, substan-
tially as described.

3. The described apparatus for increasing
the efficiency and life of an arc-light carbon,
consisting of a removable or detachable pro-
tecting-tube adapted to surround the tip of
the carbon and provided with one or more
groove-forming retaining devices and air-
vents, one for each retaining deviece, for admit-
ting air at the junction of the carbon and re-
taining device or devices, substantially as de-
seribed. '

4. A protector for the tip of an arc-light
carbon, consisting of a hollow sleeve or tube
of substantially the same internal diameter
as the carbon, slightly enlarged at its lower
end, and provided with perforations or air-
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vents and retaining devices, the latter ex-
tending inwardly into the path of the carbon,
substantially as described.

5. A protector for the tip of an arec-light
carbon, consisting of 4 movable hollow sleeve
or tube of substantially the same internal
diameter as the carbon, provided with one or
more adjustable groove-forming retaining de-
vices, in combination with mechanism for
giving to the protector a forward motion as
the carbon is consumed, substantially as de-
scribed.

6. A protector for an arc-light earbon, con-
sisting of a movable hollow sleeve or tube of
substantially the same internal diameter as
the earbon and provided with two or more
radial perforations and adjustable groove-
forming retaining devices, substantially as
described.

7. Anare-light earbon having a shouldered
upper end, in combination with a earbon-pro-
tector provided with retaining devices at its
lower end, substantially as described.

8. The described apparatus for automati-
cally cutting out an are lamp, consisting of a
carbon-retaining tube having means at one
end for sustaining the carbon against move-
ment, a carbon located in said retaining-tube
having a diminished upper end, and a lower
carbonin alignment therewith, whereby when
the retaining means reach the diminished
portion of the carbon it will drop through and
short- circuit the lamp, substantially as de-
seribed.

NATHAN M. GARLAND.

Witnesses:
CHARLES J. KINTNER,
M. C. BUTLER.
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EDWARD R. KNOWLES, OF BROOKLYN, NEW YORK.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 459,510, dated September 15,1891,
Application fled May 25, 1891, Serial No, 304,086, (No model.)

To all whom 6 may concerm:

Be it known that I, EpwarDp R. KNOWLES,
a citizen of the United States, and a resident
of Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in KElectric Lamps, of
which the following is a specification.

My invention relates to improvements in
electric-arc lamps of the class which are uni-
versal in their application—that is to say,
lamps which are practically and efficiently op-
erative on either an are, an incandescent, or
alternating - current cireuit, as commonly
known, or, in other words, whatis electrically
known as direct and alternating current cir-
cuits.

I seek by my invention to produce a lamp
complete in all its parts, of simple, durable,
and economieal construction, and in which
the feed and adjustment of the carbon is sub-
stantially uniform under all conditions of use,
so as to insure a steady and reliable light.

To this end my invention consists of cer-
tain improvements in the mechanical con-
struction of the lamp, the arrangement of its
various parts to coact with each other, andin
the circuit connections and the application of
the current to effect the mechanical opera-
tions. :

My invention also includes various details
of construction and arrangement, which, to-
gether with the general construetion of the
Jamp and its machinery, will be readily un-
derstood from the following description, and
the points of novelty constituting my im-
provements will be designated in the claims
concluding this specification.

In theaccompanying drawings, forming part
of this applieation, in the several figures of
which like parts are sinilarly designated,
Figure 1 is aside viewin elevation of thelamp
mechanism when out of action,thelamp case
and frame being partly in section and partly
broken away. Iig. 2 is a similar view illus-
trating the mechanism when in action. Fig.
3 is a plan view of the feed mechanism. Fig.
4 is a diagrammatic view of theordinary way
of making the lamp connections. Fig. 5isa
similar view of my method of making the
lamp connections. Figs. 6 and 7 ave views in

detail of the form of electro-magnet which I
prefer to use.

Tig. 8 is a cross-section of the

the ventilating top of the lamp-case.

upper-carbon rod or rack-bar. Fig.9isaside
view, partly in section,of thelamp-frame and
a central vertical section of the base of the
lamp and globe-holder and supporting mech-
anism. Fig. 10 is a plan view of the base of
the lamp. TFig. 11 is a sectional view of the
suspending ring, and Fig. 12is a plan view of
Fig. 15
is a side view, partly in seetion, of the globe-
holder and supporting mechanism, showing
the globe removed from the lamp-frame.

The frame of the lamp is composed of a top
plate G4, supported from a base-plate 65 by
rods 83, and the whole is inclosed by a shell
25, these parts together forming what I shall
designate as the “case” of thelamp. Attached
to the base-plate 65 are the side rods 69 and
71, (see Tig. 9,) which are united together at
their lower ends to form an opening 85, which
is substantially ring-shaped, (see Figs. 9 and
10,) within which the base proper of the lamp
carrying the lower-carbon holder 72 is sup-
ported.

Within the lamp-case, above deseribed, is
contained the operating parts of the lamp,
which I will now proceed to describe.
© 40 is an electro-magnet, Figs. 1 and 2, of
low resistance and connected in series with
the main-cireuit wires 43 and 48 and the car-
bons 51 and 52, the complete eircuit being
wire 43, magnet 40, wire 38, carbons 51 52,
wire 48, and —. The magnet 40 is preferably
of special form of construction, which will be
hereinafter fully described.

1 is a solenoid electro-magnet of high re-
sistance, ard is connected between a point Z,
which is the inner terminal of the low-resist-

ance magnet 40 and the negative terminal of’

the lamp, the circuit being point Z, wire 39,
magnet 1, wire 37, and wire 48 to the nega-
tive terminal. .
41 is the armature of magnet 40, and iz at-
tached to one end of a frame 26, which is piv-
oted at its other end at 15 to a support 17.
The position of the armature 41 is regulated
by raising or lowering the stop 28 and lock-
ing it in position by the set-nut 29. Inside
of frame 26 is placed another frame 27, which
is pivoted at 46 in frame 26 and has attached
to its other end the movable core 2 of magnet
1. The position of frame 27 is regulated by
raising or lowering stop 19 and locking it in
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position by the set-nut 23. The pivot on
which 27 is free to move is the axle 46 of the
pinion 7, which passes through frame 27 and
is journaled in frame 26, Fig. 2. Upon axle
46 is also placed a gear-wheel 6, which meshes
with a pinion 8, whose axle 60 is pivoted in
frame 27. Axle 60 carries a gear-wheel 5,
meshing with a pinion 9, whose axle 47 is
journaled in frame 27, and this axle also car-
ries an escapement-wheel 4, which is con-
trolled by the escapement 10, whose axle is
journaled in frame 27. By this arrangement
it will be seen that any movement of arma-
ture 41 will move with it frames 26 and 27
and all the train of gear-wheels and pinions
already described, and that any movement of
magnet-core 2 will move with it only frame
27, pinion 8, gear 5, pinion 9, escapement-
Wheel 4,and eseapement 10, the axle of pinion
7 and gear 6 being fixed in frame 26 and
frame 27 and its train of gears and pinions
revolving around it as a pivot or center.

24 is a metal tube, which will behereinafter
more fully described, provided with teeth 63,
which mesh with pinion 7. This tube 24 is
maintained in a vertical position and directed
by a rod 90, attached to the top plate 64 of
the lamp-case, and which fits the interior of
tube 24, and over which it is free to slide, as
will be hereinafter more fully described, and
passes through the guide-plate 67 in bottom
plate 65, and carries at its lower end the car-
bon-holder 76, which in turn carries the up-
per carbon 51. The lower carbon 52 is car-
ried by the lower-carbon holder 72 and is in
electrical connection with wire 48, as shown.

18 is a spring attached at one end to frame
27 and at the other end to the tension-regu-
lator 26 22, by means of which it can be made
to give a stronger or weaker pull, as may be
desired. This spring acts to keep frame 27
in contact with stop 19 unless it is lifted by
the action of magnet 1 upon its core 2.

On the end of frame 26 is fastened the bent
arm 13, provided on its upper side with a de-
tent-spring 12, which may be adjusted by
means of screw 14 through an opening 21 in
the frame of the lamp. "The escapement10is
provided with a downwardly-projecting lever
11, whose outer extremity is vertieally over
the detent-spring 12. When the lamp is out
of action, the position of the parts is as
shown in Fig. 1, frame 27 being supported by
stop 19 at such a height that lever 11 clears
detent 12 and is free to vibrate with escape-
ment 10; but when the lamp is in action, as
shown in Fig. 2, the raising of frame 26 per-
mits lever 11 to come in contacf with detent
12, and lever 11 is thereby locked and pre-
vented from vibrating unless frame 27 is
lifted by magnet-core 2, in which case it is
free and allowed to vibrate.

When a current of electricity is passed
through the lamp, magnet 40 is energized and
attracts its armature 41, thereby lifting frame
26 and with it frame 27, and all the train of
gears and pinions, at the same time allowing

459,510

arm 11 to come into contact with detent 12,
thereby locking the escapement and prevent-
ing the train of gearing from revolving.
‘When frame 26 is lifted, it earries with it rod
24, which has its gear 63 in mesh with pinion
7, thereby separating the carbons 51 and 52
and starting the electric are. As the carbons
burn away and the arc increases in length
its resistance increases, and more and more
current is shunted through magnet 1 until
it is energized sufficiently to draw up its
core 2, thereby lifting frame 27 and the train
of gearing and lifting arm 11 until it is
released from detent 12, thereby permitting
the escapement 10 to vibrate the train of
gearing to move and the rod 24 to descend
until the distance between the carbons is
normal, whereupon core 2 descends and
arm 11 is again locked by detent 12. This
operation is repeated so long as the lamp is
in action. When the current is cut off or
ceases to pass through the lamp, tho parts
again resume the position which they had at
first. This lamp is of the non-differential
type, there being in it but one variable ele-
ment, the shunt-magnet 1, as shown in Fig. 1.
The main magnet 40 does not vary in its ac-
tion nor exert any opposing influence to
shunt-magnet 1, its sole funection being to at-
tract ar matme 41 and retain it in a h\ed po-
sition during the operation of the lamp.

Attached ’ro frame 27 is the arm 36, car ry-
ing an insulated contact-point 33, which is
ad,]ustable by means of the nut 34, Imme-
diately below contact-point 33 and upon the
frame of the lamp and insulated therefrom
by insulation 31 is a contfact-point 32, which
is connected to the other terminal of the lamp
by wire 32. While the lamp is burning in
its normal condition these points are out of
contact; but should the mechanism stick or
the carbon refuse to feed as the are grows
longer and longer core 2 will be drawn far-
ther and farther up into magnet 1 until the
contaet-points 32 and 33 come together, when
the lamp will be short-circuited, the current
then passing through wire 43, wire 38, con-
tacts 32'and 33, wire 36, and wire 48, thus cut-
ting the lamp mechanism out of cireuit and
preventing any possible break in the conti-
nuity of the cireuit.
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The method of making the connection of

my lamp of which I make use is shown dia-
grammatically in Fig. 5, the method usually
employed being shown in Tig. 4. The usnal
method is to connect the low resistance mag-
net (see Fig. 4) in direet series with the tor-
minals of the lamp and the carbons 51 and 52

the circuit being 443 40 38 51 52 48 37~
the high-re swtance magnet 1 being eon-
nected around the are and from termm&l to
terminal of the lamp, the circuit being 43

391 37—. TIhave discovered thatif 1hehmh-
resistance magnet be connected, not as Qhown
in Fig. 4, but as shown in Fig. 5 from a point
Z, Whleh is the inner termmal of the low-re-
<1stance magnet 46, to the negative terminal

120

, 125

13¢



1o

15

20

25

30

35

40

45

50

55

6o

65

459,510

of the lamp, so that it is in series with the
main magnet and the terminals of the lamp,
a much more regular and steadier action of
magnet 1 is obtained, the complete circuit be-
ing +43 40 Z (which is the inner terminal of
magnet 40) 38 39 1 87 and —.

The side rods 69 and 71 near the point
where they join the base-plate 65 of thelamp-
case are enlarged, as shown in Figs. 1 and 9,
and are provided with openings, into which

are inserted tubular bushings 80 and 81.of.

any suitable insulating material, and through
these bushings the lead-wires 43 and 48 are
passed, 43 being carried through base-plate G5
to the magnet 40, and the other 48, being car-
ried down along side rods 69 to the lower-car-
bon holder 72. By these means the lead-
wires 43 and 48are protected and all binding-
posts upon the case or frame of the lamp are
dispensed with, no openings through the top
or sides of the lamp-case being required for
thelead-wires, and the lamp is thus rendered
water-proof, requiring no protecting hood or
cover to shelter it, as is usually the case with
lamps of this class.

The base of thelampispreferably arranged
as follows: In Figs. 9 and 10 the side rods 69
and 71 are connected at their lower ends to
form an annulus or ring-shaped opening S2.
This'ring is bored out true on its inner sur-
face and has inserted in it a tubular piece 75
of substantially cup-shaped form, and pro-
vided at its upper end with a side flange 76,
which projects over and rests upon the upper
edge of the ring-shaped opening 82 and is

detachably held in place in said opening by

means of set-serews 77, which can be inserted
and removed at pleasure. To the bottom of
the cup-shaped piece is atube 78, which may
be snitably attached thereto orformed in one
piece therewith, and which serves to cover
and protect the lower carbon 52 and to carry
the globe-holder 102, its outer end being
closed by a cap 79, which also serves to hold
the giobe-holder 102 in its working position.
Resting upon and fastened to the flange 76 1
arrange a disk 74 of any suitable insulating
material, and to this disk and at about its
center the lower-carbon holder 72 is properly
secured. Oneadvantage of this arrangement
is that the lower-carbon holder 72 and the
tubular inclosing case 75 78 ‘for the lower
carbon are all united fogether and can all be
taken, while so united,outof thelamp-frame,
if so desired, thus obviating the necessity of
taking the various pieces apart. Another ad-
vantage is that these parts can be readily as-
sembled together and adjusted before they
are put in place in the lamp-frame.
Thelamp-frame, consisting of the base-plate
65, side rods 69 and 71, and ring-shaped bot-
tom 82, may, if desired, be cast in one piece,
thus cheapening and simplifying the construe-
tion of the frame and rendering it easier to
make the various parts true and square. I

- have also improved the construction of the

upper-carbon rod 24,which, as shown in Figs.

1 and 8, is made in the form of a tube whose
cross-section is partly round and partly
square, and preferably three-quarters round
and one-quarter square, with the rack-teeth
63 cut on the square edge, as shown. By
this construction a gear-rod (or,as commonly

“called, a “rack-bar”) is obtained which can

be cheaply made from sheet metal or drawn
as a tube, and which cannot slip or turn in
the holes through which it passes like a round
rod. Moreover, when arod of this form is em-
ployed the holes through which it is to pass
can be made and adjusted to conform to the
shape of and accurately fit the rod, and this
can be accomplished by boring the holes with
a drill and fitting them to the rod by reaming
them to size with a reamer and then cutting
out the portion for the square edge of the
rod.
rectangular rod, such as is frequently em-
ployed.

I will now proceed to describe the construe-
tion of main magnet which I prefer to use in
connection with my improved form of lamp.
It consists, as particularly shown in Tigs. 6
and 7, of an iron core A, which may be lami-
nated or made of a bundle of wires or solid,
as may be desired, and to which is sunitably
fastened at either end the metal heads T T”.
These heads are of skeleton form, consisting
of an outer rim T? a central hub T% and a
series of radial arms extending from the hub
to the rim. Between the arms openings O O
are provided, and the under side or inner
faces of the arms are scored to form a sevies
of radial grooves G. The core A is covered
with insulation and wound with a layer of
any suitable wire, each layer or convolation
of wire being separated from adjacent layers
or convolutions by a space, as shown. Next
there is placed in the grooves G rods or strips
D of any suitable insulating material, and
the wire C is continued in a layer upon the
outer surfaces of these rods and so on until

aQ
o

This cannot be done with a square or

as many layers of wire Cwith insulating-rods -

D between them are wound around the core
A as may be desired. The wire ¢ may be
covered with insulation or may be bare and
of any material desired—such, for instance,
as copper, iron, or German silver. By this
arrangement an electro-magnet is obtained
which is perfectly insulated, is open and ven-
tilated, and which permits of the use of a
much smaller wire for a given current than
is ordinarily used, as the heat generated is
rapidly diffused and dissipated. Such an ar-
rangement also admits of the magnet being
made of any desired resistance by winding it
with iron or German-silver wire, and this
winding also permits of the use of bare wire,
as none of the layers or convolutions touch
one another.

When magnets of the construction above
described are used in lamps of this desecrip-
tion, more or less heat is generated, and if
they are tightly inclosed in a receptacle or
box, such as shown, the heat generated will
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De conserved and all the other mechanism in
the box will be more or less heated. To ob-
viate this difficulty I arrange the case of my
lamp in such a manner that it will be venti-
lated and sothat acurrentof aircan atalltimes
pass through it, thus carrying away the heat
and cooling the mechanism, and yet at the
same time the box or case shall be waterand
dust tight. T prefer to do this in the follow-
ing manner: The top plate 64 iscontinued up
at its center in a circular boss 84, (see Iigs.
11 and 12,) which is perforated by a series of
openings 85, and also by a screw-threaded
central opening, into which is tightly screwed
or fastened the serew-threaded stem 88, form-
ing part of the suspending-ring 86. Thelower
portion of this ring is cup-shaped, having on
its under side a groove 93, so that when the
ring 86, with stem or projecting screw 88, is
serewed into place it shall form a cover to the
boss 84 and the openings 85, thereby forming
curved openings 85 93 from the exterior to the
interior of the lamp-case 25. DBetween the
part 86 and the serew-threaded boss 84 is in-
serted a disk of fine wire-gauze 89, which cov-
ers the openings 85 and prevents the ingress
of dust and at the same time allows the free
egress of heat and air from the interior of the
lamp-case. The suspending-ring 86, together
with the cup-shaped flange 87 and stem 88, is
preferably all cast in one piece. Inthe base-
plate 65 of the lamp-case are formed openings
91, also covered by fine wire-gauze 92. By
this arrangement the heat generated by the
electro-magnet 40 is carried off by the current
of air passing in at the openings 91 in the
base-plate 65 and out at the openings 85 93 in
the top plate 64 of the lamp-case 25, while all
ingress of dust is prevented by the wire-gauze
89, which covers the openings 85 and 91.

In order to reduce the length of the lamp
and to make it as compact as possible, I dis-
pense with the projecting tube or horn usu-
ally employed in lamps of this description
and projecting from the top of thelamp-box,
and from which the lamp is ordinarily sus-
pended,and I also dispense with the tube pro-
jecting from the base of the lamp and which
is usually employed to carry the globe-holder.
I will now describe the way in which I prefer
to accomplish these results. In order to dis-
pense with the upper tube or horn it is neces-
sary to make the upper-carbon rod of such a
length that its upper end never passes above
the top plate of the lamp-case. To providea
bearing for the upper-carbon rod, I fasten in
any suitable manner to the center of the stem
88 of the suspending-ring 86 a rod 90, which is
of such a diameter that it just makes a slid-
ing fit inside the tube 24, of which the upper-
carbon rod is made. This rod extends down
and through the opening in the guide-plate
67, fixed in the base-plate 65 of the lamp-
case. The upper-carbon rod or tube 24
passes over this rod,which serves as a long
bearing for it to slideupon. By this arrange-
ment the upper-carbon rod needs no bearing
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in the top plate 64 and canslide down as the
carbon 51 is consumed until its upper end
reaches the pinion 7, beyond which no fur-
ther sliding action can take place, its further
downward motion being limited by the stop
99, which comes in contact with pinion 7. By
this arrangement a bearing for the carbon-
rod 24 in the top plate 64 is dispensed with,
and as the rod 24 never passes above the lower
surface of top plate 64 no projecting tube is
needed above the top plate 64 as a cover or
protection for the rod 24, and it can thus be
dispensed with and the top of the lamp short-
ened by this much. .

To shorten the bottom of the lamp and dis-
pense with the tube usually projecting below
the base, which serves as a support for the
globe-holder, I prefer to arrange the globe-
holding mechanism in the following manner:
The projecting tube 78, forming part of the
tubular base - piece 75, is made just long
enough to allow the globe-holder 102 to be
placed upon itand heldin place by thescrew-
cap 79. The globe-holder 102 supports the
globe 94, which incloses and passes uparound
the side rods 69 and 71 and base 82 of the
lamp-frame. Attached to the side rods 69
and 71 at any convenient points, as 97 and
98, are two chains 95 and 96, which are at-
tached at their other ends at the points 100
and 101 to the globe-holder 102. When the
¢globe-holder 102 is placed in position on the
tube 78, the chains 95 and 96 coil up and lie
in the globe-holder 102. (See Tig. 9.) When
it is desired to insert -mnew carbons in the
lamp or to get at the lower-carbon holder 72
for any purpose, the cap 79 is removed, and
the globe-holder 102, and with it the globe 94,
is slid down and off the tube 78 and is al-
lowed to hang suspended by the chains 95
and 96, as shown in Fig. 13, the chains be-
ing made of such a length that the top of the
globe 94 never quite clears the bottom 82 of
the lamp-frame, and the globe hangs sus-
pended in a vertical position, as shown. By
this means any long projecting tube below
the bottom of the lamp is dispensed with
and the total lamp length shortened by this
amount, and at the same time a safe means
for removing and holding the globe 94 is pro-
vided.

WhatI claim as my invention, and desire to
secure by Letters Patent, is—

1. In an electric lamp having a low-resist-
ance magnet arranged in the main cireunit
and a high-resistance magnet arranged in a
derived circuit, the combination of an inner
frameecarrying the carbon-feeding mechanism
and adapted to be actuated by the high-re-
sistance magnet to operate said mechanism,
and an outer frame [pivotally_connected to
said inner frame and adapted to be actuated
by the low-resistance magnet to stop the mo-
tion of said mechanism, whereby the feeding
mechanism will be automatically set in opera-
tion ag the current increases in strength in
the high-resistance magnet and automati-
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cally stopped when these conditions are re-
versed, substantially as described.
2. In an electric lamp, a frame movable to

- establish the arc, amain magnet, an armature

10

TS

20

30

35

40

45

50

55

60

65

therefor by which the movement of the arc-
establishing frameis controlled, a clock-work
mechanism, a supporting-frame therefor piv-
oted in and carried by the arc-establishing
frame, a magnet in the shunt for control-
ling the movement of the clock-work frame,
a detent carried by the arc-establishing frame
for the purposeof controllingthe escapement
of the clock-work mechanism, and a vertical-

movingrod orholderengaging the clock-work

mechanism and supported in the frame of
the lamp.

3. In an electric lamp, a frame movable to
establish theare,a main magnet, an armature
therefor by which the movement of the arc-
establishing frame is controlled, a clock-work
mechanism, a supporting-frame therefor piv-
oted in and carried by the arc-establishing
frame, a magnet in the shunt for control-
ling the movement of the clock-work frame,
a detent carried by the arc-establishing frame
for the purpose of controlling the escapement
of the clock-work mechanism, and a vertical-
moving rod or holder engaging the cloek-work
mechanism and supported in the frame of
the lamp, substantially as.described.

4. In an electric lamp of substantially the
construction described, a removable base
upon which the lower-carbon holder is sup-
ported, comprising a flanged tube the flange
of which rests upon the ring-shaped bottom
of the lamp-frame, an insulated platesecured
to the flange of the tube, and means, such as
screws, for removably uniting said base to
the ring-shaped bottom, substantially as de-
scribed.

5. In an electric lamp of substantially the
construction described and having a ring-
shaped or tubular opening in the bottom of
the lamp-frame, the combination of a remov-
able base comprising a flanged tube remov-
ably secured in said tubular opening and ex-
tending below the same, and a plate of in-
sulating material attached to the flange of
said tube and supporting the lower-carbon
holder, substantially as described.

6. In an electric lamp of substantially the
construetion deseribed, an upper-carbon rod
composed of a tube of sheet or wrought metal
whose cross-section comprises a circular seg-
ment, and two straight sides constituting an
angular edge and having rack-teeth cutin
the angular edge, substantially as described.

7. In an electrie lamp, a frame movable to
establish theare,a main magnet, an armature
therefor by which the movement of the arc-
establishing frame is controlled, a clock-work
mechanism, a supporting-frame therefor piv-
oted in and carried by the arc-establishing
frame, a magnet in the shunt for controlling
the movement of the clock-work frame, a de-
tent carried by the arc-establishing frame for

the purpose of controlling the escapement of
the clock-work mechanism, and a vertically-
moving rod or holder composed of a tube
partly round and partly square in cross-sec-
tion and having rack-teeth cut in the square
edge to engage the clock-work mechanism
and supported in the frame of thelamp,sub-
stantially as described.

8. In an electric lamp, a frame movable to
establish the are, a main magnet connected
in series with the terminals of the lamp and
the carbons, an armature therefor by which
the movement of the arc-establishing frame
is controlled, a clock-work mechanism, a sup-
porting-frame therefor pivoted in and earried
by the arc-establishing frame, a shunt-magnet
for controlling the movement of the clock-
work frame connected to the inner terminal
of the main magnet and in series with the
main magnet and the terminals of the lamp,
a detent carried by the arc-establishing frame
for the purpose of controlling the escapement
of the clock-work mechanism, and a verti-
cally - moving rod or holder engaging the
clock-work mechanism and supported in the
frame of the lamp, substantially as described.

9. In an electric lamp of substantially the
construetion described, an inclosing case for
the lamp mechanism, the bottom plate of
which is provided with ventilating-openings
91, protected by dust and water execluding
devices 92, and the top plate of which is pro-
vided with a central boss having a central
screw-threaded opening to receive the stem
of thelamp suspending ring, and ventilating-
openings 85 arranged around said central
opening, said ventilating-openings being pro-
tected by the dust and water excluding de-
viece 89, substantially as deseribed.

10. The combination, with the ventilating-
openings of the inclosing case for the mech-
anism of an electric lamp, of means for pre-
venting the entrance of dirt or water into the
inclosing case, said means comprising a com-
bined suspending-ring and protecting-cover
consisting of a stem screw-threaded to engage
a serew-threaded opening in the case, a cup-
shaped flangeabove the stem,and aringabove
the flange, as set forth. ’

11. Asuspending-ring and protecting-cover
for the ventilated inclosing case of an electric
lamp of substantially the construction shown,
provided with a central screw-threaded stem
below the cup-shaped {lange adapted to screw
into the top of the lamp-case, substantially
as deseribed.

12. In an electriclamphaving an inclosing
case of substantially the construction de-
sceribed, the combination, with the tubular
carbon-rod 24, of a bearing-rod 90, suitably
held in a vertical position and upon which
the carbon-rod slides, as set forth.

13. In an electric lamp having an inclosing
case of substantially the construction de-
sceribed, .the combination, with the tubular
carbon-rod 24, of a bearing-rod 90, upon which
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the carbon-rod slides, said bearing-rod being
secured at the top of the inclosing case to the
stemn 88 of the protecting-cover, as set forth.

14. Inan electriclamp, an adjustable globe-
holder comprising the globe-holding plate
102, surrounding the extension-tube of the

Iamp-bottom and held in place thereon by a |

removable cap 79, in eombination with sus-
pending-chains 95 and 96, extending from the

1o side rods 69 and 71 to the plate 102 and

adapted to be distended and coiled as the
position of the globe-holding plate varies, as
set forth. .

Signed at New York, in the county of New

York and State of New York, this 26th day 15

of March, A. D. 1891.
EDWARD R. KNOWILES.
Witnesses: .
E. V. MYERS,
C. R. SEWELL.
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UNITED STATES

ALOYS WIRSCHING AND RUPERT SCIIEFBAUER, OF NEW YORK, N.

PaTeENT OFFICE.

Y.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 461,659, dated October 20, 1891,
Application filed November 15, 1880, Serial No, 371,577, (No model.)

To all whom t& may concermn:

Be it known that we, ALOYS WIRSCHING, &
citizen of the United States, residing at New
York, county and State of New York, and
RUPERT SCHEFBAUER, a subject of the Em-
peror of Germany, residing ab New York,
county and State of New York, haveinvented
certain new and useful Improvements in Elec-
tric-Are Lamps, of whichthe followingissuch
a full, clear, aud exact description as will en-
able any one skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings,
forming part of this specification.

We have invented an arc lamp having cer-
tain novel features of construction which im-
prove both the appearance and the operation
of apparatus of this class. Our design has
been to construet a lamp the regulation of
which should be simple and practically with-
out sudden or spasmodic movements such as
interfere with the satisfactory working of are

Jamps generally. To this end we have de-
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vised a novel regulating or adjusting appa-
ratus, which will be fully deseribed in the
specification which follows. Our lamp is also
adapted to different kinds of circuits with no
¢hanges of construction. In carryingout our
invention we have had in mind, also, the ex-
ternal appearance of the lamp, and we have
given it an attractive contoar.

A completé idea of our invention can be
obtained from a study of the following speci-
fication, taken in connection with the accom-
panying drawings, in which—

Figure 1 is a vertical section of a part of
our lamp, showing the feeding mechanism, in-
cluding a solenoid and the clock mechanism.
Fig. 2 is a front elevation showing the same
parts from a point at right angles to the view
in Fig. 1. Fig. 8 is a side view of the lamp,
showing the lower portion thereof in detail.
Fig. 4 is asectional view taken along line 4 4
in Fig. 1. Fig. 5 is a detail view, as herein-
after deseribed. Tigs. 6, 7, and 8 are views
showing the different windings for different
installations and voltage.

The same letters and numerals represent
the same parts in all of the figures.

‘At A i§ shown a cylindrical casing inclos-
ing the main working parts of our lamp.

Within this casing is a frame B, consisting of
two similar standards placed opposite each
other. The standards are secured at the bot-
tom to a plate C, and at the top are pressed
upon by a plate or ring D, which is provided
centrally with a bushing d, as shown. The
bushing is internally serew-threaded to re-
ceive the similarly-threaded lower end of the
interior wall of a solenoid E, as shown. The
part which we have called the “interior wall”
of the solenoid projects beyond the solenoid
proper and is screw-threaded for the purpose
indicated. We have designated this portion
of the solenoid as the interior wall to dis-
tinguish it from the movable core F,to which
reference will be made hereinafter. The
apper end of the solenoid is formed into a
serew-thread, to which is secured the tube G,
surrounding the earbon rod or carrier H. A
brass cap J fits over the top of this tube and
is provided with an eye j, by means of which
the lamp may be suspended. A plate 15 at
the upper end of solenoid E fits in the upper
end of the cylindrical casing A, and an annu-
lar plate or collar 16, ornamentally shaped, is
placed about the base of tube G and caps
the upper end of the casing A, as shown in
thedrawings. Now thecore I of the solenoid
is hollow, and the carbon rod or carrier II
passes through it. The said rod also passes
below the core between the uprights of the
frame B. "The rod is rectangular in cross-
section, and is serrated on one side or edge,
so as to form, practically, a rack-bar, and the
rack engages with a pinion 7, as seen clearly
in Fig. 1. Now the pinion referred to is
mounted in a movable U-shaped frame I 1,
the latter being itself pivoted near its open
end by means of the set-screws z 4 in the
frame B. This is most clearly shown in Tfig.
4. The pinion % is mounted on a shaft o; and
by its side on the same shaft are a ratchet IX
and a gear-wheel L. Thelatter engages with
a simple train consisting of a pinion M and
an escapement-wheel N, with which an es-
capement n co-operates in the usunal manner.
Connected with the escapement n is a bal-
anced lever p, the top of which is segmental
in shape and notched or serrated, as shown
in Fig. 1. Now the closed end of the frame
11 is connected by a link O with a lever P,
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pivoted at ¢ and connected at its opposite
end by a pivot to the core If, as shown. A
detent or lever Q is pivoted at one end to the
frame B and extends out over the upper end
of the balanced lever p. On the detent or
lever Q is formed a tooth 7, which engages
with one of the notches or serrations on the
upper end of the balanced lever p and pre-
vents all movement of the clock mechanism
while so engaging. The iron core F is thus
supplied at its lowest end with a lever con-
struetion,which reduces the up-and-down mo-
tion of said iron core, changing a one-half or
three-fourths inch movement of the coreinto
a one-sixteenth or one-eighth inch movement
of the carbon-rod. ’

From the foregoing it is evident that the
clock-work of our lamp is piveted in the frame
IT and that the latter is movable, its move-
ments .depending upon the position of the
core I of the solenoid. When the latter is
down, as it is in the normal condition of the
lamp, with the carbon points separated, the
clock-work is raised far enough to be stopped
or detained by the tooth » of the detent Q.
‘When, however, the solenoid core is raised,
the clock-work will be depressed far enough
to pass ot of engagement with the tooth »,
whereupon the weight of the carbon and the
carbon-rod will be sufficient to cause both to
descend slowly and establish contact between
the two earbons. Thisaction will be referred
to again in connection with a description of
the complete operationof thelamp. Itshould
be understood, however, that the carbon rod or
carrier is keptin perfect alignment by means
of the guidance furnished by the bearings at

the upper end of the solenoid and the lower

endof the frame B—thatis, the plate C. Below
the plate C and insulated therefrom is a plate
R, of cast-brass, to which are-screwed the rods
S and S, the former of which is hollow and
contains a wire s, leading to the lower car-
bon. These rods areconnected at their lower
ends with thecross-piece T, also of cast brass,
and well insulated from the rods. In the
lower cross-piece is an oval or oblong slot £,
within which the lower-carbon holder U is
adapted to slide or be adjusted. The top of
the carbon-holder is cut through to form the
cluteh. The said carbon-holder is provided
with a eylindrical portion at the top, which
is reamed out to receive thelower carbon and
is slitted or split. Below this point it is
made conical in shape and below that again
eylindrical and solid, and on this last-named
portion it is serew-threaded and adapted to
receive a jam-nut V. This is shown in Fig.
3. Inbeing put into placeit is passed through
a plate W,resting on the cross-piece T, which
plate W hasacircular opening and fits about,
say, the middle portion of the cone.  Now it
is evident that if the jam-nut be put on and
screwed up tight the split part of the car-

.bon-holder will be compressed and will grasp

tightly the lower end of the carbon. Owing
to the presence of the oblong slot, the lower
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carbon can be adjusted so as to be brought
into perfect alignment with the upper, even
if the latter should not be straight. o
The binding-posts are shown at X and Y,
X being the entering-post and Y the exit-
post. These are insulated from the plates C
and R, as shown in Fig. 2. The solenoid E
is differentially wound, the upper part being
wound with fine wire, so as to make a high
resistance, and the lower part being wound
with coarser wire. Now the circuit after pass-
ing the binding-post X divides, a part of it
going through the fine-wire coils and thence
directly to the binding-post Y and part go-
ing through the main-current winding of the
solenoid E and thence to the frameand clock-
work, as a contact for the carbon-rod H, and

is carried through the same to the upper or.

positive carbon and from this through the
arc or by direct contact with the lower car-
bon to the lower-carbon holder U,and thence
by the connection-wire in the side rod S up-
ward to the negative post Y. (See Figs. 3
and 6.) '

Now the action of the lamp is as follows,
it being understood that the carbons are nor-
mally separated and that it is first necessary
to have the circuit established through the
carbons by dropping the upper one into con-
tact with the lower: The core F is in its
lowermost position before the current is
turned on. As soon as the cireuit is closed
the current begins to pass through the fine-
wire coils, but not through the main cireuit,
owing to the great resistance offered by the
air-space between the carbon points. Prac-
tically all the current goes through the fine
wire, thus causing the core to be lifted and
consequently the clock-frame to be carrie
down, as before described. Accordingly the
carbon - rod, together with the carbon, will

‘slowly descend until contact is made between

the two carbons. At this moment, however,
the majority of the current (practically all of
it) will pass through the main cirenit, wh ereby
the lower part of the solenoid will become en-
ergized. This will cause a sudden dropping
of the core I’ and a sudden lifting of the
clock-frame, together with the carbon-rod and
carbon. At the extremity of the lift the es-
capement or the lever connected with it will
be caught by the tooth » of detent Q and the
clock-work will be stopped. The distance
through which the carbon is drawn by this
throw or sudden movement can be regulated
by means of a nutz on a serew-rod Z, secured
in the plate or ring D, (see Fig. 1,) the nut
and rod serving toregulate or limit the ran ge
of movement of the detent Q. Anyinfluence
tending to disturb the balance between the
two sets of coils of the solenoid will adjust
itself in the manner indicated, the principle
being that of the Wheatstone bridge or bal-
ance. Thus when the arc becomes too long
and the resistance by that path too great, the
current or a greater portion of it will passinto
the fine-wire coil and exactly the same process
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above described will be repeated when placed
inseries andin direct high tension or high-ten-
sion alternating circuits. In case of a total
destruction of the carbons or any radical ir-
reparable detriment to the lamp it will be
seen that the lamp cuts itself out by means
of devices now to be described. These con-
sist of a contact 1, formed on a projection
from the lower end of -the core, co-operating
with a contact 2 on'an arm 3, connected with
the wire leading to the post Y. In this way
the main wire is connected through the ear-
bon-rod and the core with the negative bind-
ing-post without passing through the carbons.
A cut-out is thus formed which will admit of
other lamps in the same circuit being oper-
ated without injurous effects on account of
the destruction of any given lamp.

The remaining new features of our appara-
tus relate to the appearance of the same and
to the devices for holding the globe in place
orrendering it adjustable at will. These lat-
ter will be seen in Fig. 3, where a hood 4 is
shown, into which the upper end of the globe
10 normally extends. At 5 5are shown bent
guides, to which are riveted springs 6 6, which
springs are provided near their tops with pins
7 7. Now this aggregation of parts, consist-
ing of the guides or arms 5 5 and the springs
6 6,is adapted to be moved up and down upon
the hood and the rods in an obvious manner.
To assist in the manipulation, the springs are
bent over at the top. The globe 10 is held in
place by tap-screws 8 8, which pass through
the lower ends of the guides and springs.
When the globe is fully raised, the pins 7 7
pass through openings 9 in the hood and hold
it in position. The hood 4 is perforated to
ventilate the globe, which is provided at its
loweropening witha removable cap 20,formed

‘in suitable ornamental design and secured to

the globe by meansof thumb-serews 21. This
bottom plate 20 is also formed with ventilat-
ing-perforations, and it gives a pleasing fin-
ish to the appearance of the lamp.

Such is the lamp which we have invented
in its ordinary form and construction. When
it is desired to use our lamp in an incandes-
cent cireuit with continuouscurrent, it is de-
sirable to place the lamp-resistance in the
smallest possible space and at the same time
to utilize it by regulating the lamp. In such
cases the resistance is laid around the main
winding of the solenoid coil with more or less
resistance, according to the strength of the
current. In high-tension circuits the con-
struction is the same. The solenoid is sup-
plied only with tension-winding of high re-
sistance because such winding as a shunt per-
mits more variation of the current and regu-.
lates particularly upon constant tension, en-
tirely preventing any flickering or spasmodic
action in the lamp. The main windingisen-
tirely left off in order to reduce the resist-
ance in the line and to consume all the cur-
rent that may be at disposal in the are. This
form appears in Fig. 6 and has a cut-out.

For lamps to e used with alternating cur-
rent from the machine direct with high ten-
sion and in series the winding is differential
in the main and shunt, with the least possible
resistance in the main coil, and in accordance
with the strength of the current heavy wire
is used, while only very thin wire is taken
for the shunt. A cut-out is applied to this
form of winding, which is shown in Fig. 7.

TFor lamps to be used with transformers
with fifty volts the construection remains the
same in general, only it is wound as a main-
current lamp and has therefore no shunt; but
the lamp-resistance is put in the main eircuit.
This winding illustrated in Fig. § employs no
cut-out.

It will be understood that cut-outs are to
be used only with the high-tension direct or
high-tension alternating currents.

Having thus described our improvements
in electric-arc lamps, what we claim as our
invention, and desire to secure by Letters Pat-
ent, is—

1. The combination, in an are lamp, of a
solenoid having a hollow core, a carbon-car-
rier passing through the said core, a clock-
work mounted in a pivoted frame and engag-
ing with said carrier, and the compound lever
orlink devices joining the said pivoted frame
to the said hollow eore, for the purpose set
forth.

2. An electric-are lamp having a rim ex-
tending from the casing proper of the lamp,
rods depending from said lamp within said
rim for supporting the lower carbon, retain-
ing devices adapted to be removably secured
to said rim, means for carrying at the lower
end thereof a globe which makes a tight joint
with said rim andinecloses said rods,and arms
extending from said refaining devices and
loosely engaging thesaid rods for guiding and
holding in place the globe in its lowered po-
sition, for the purpose set forth.

3. The combination, with the hood 4 or its
equivalent, of the springs 6,guides 5,carbon-
rods S §’, and devices for attaching the lamp-
globe, as set forth.

4. The combination of a solenoid, a hollow
core in said solenoid,a carbon-carrier passing
through sa