- I
(No Model.) | 4 Sheets—Sheet 1. |
' J. E. GASTON. | '
__ . ELECTRIC ARC LAMP.
No. 475,727. ' Patented May 24, 1892.

WITNESSES . INVENTOZR

Q Q. Eickg - Jamesk.Gasion
=~ éj £0<‘07M-—- @ } 4{/ %"'( W‘?‘d"( .ﬂZZar?zqyf,




- (No Model.) . 4 Sheets—Sheet 2.

J. E. GASTON.
ELECTRIC ARC LAMP.

‘No. 475,727, Patented May 24, 1892.

I, ¢
I

3 MO
e LIEEVIB NG §

H—y; |
. Lu |1 WITNESSES INVENTOR

A kg James . Gaslon,
YR Bvad %«mgﬁﬂmﬁ _

THE MOAFIS PETEAS CO., PHOTO-LITHO,, WASHINGTON, O, C.




(No Model.) ' o 4 Sheets—Sheet 3.

J. E. GASTON.

. ~ ELECTRIC ARC LAMP.
No. 475,727, - Patented May 24, 1892.




(No Model) . 4 Sheets—Sheet 4.

J. E. GASTON.
ELECTRIC ARC LAMP.

No. 475,727, x Patented May 24, 1892.

Fple

. WIINESSES INVENTOR
- gﬂ%%(m James ). Gasiton
. _' j - w?m ‘%”&(M‘%ML Aziorney




ro

20

30

35

40

45

UNITED STATES PATENT OFFICE.

—_— —_———— [RP—

JAMES E. GASTON, OF SPARTA, ILLINOIS, ASSIGNOR TO THE GASTON ELECTRIC
NEAD LIGHT COMPANY, OF SAME PLACE.

"ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 475,727, dated May 24, 1892.
Application filed September 4, 1891, Serial No, 404,729, (No model.)

To all whom Tt may concermn:

Be it known that I, JAMES E. (GASTON, of
the city of Sparta, in the county of Randolph
and State of Illinols, have invented certain

new and useful Improvements in IHorizontal

Carbon Electric Head-Lights, of which the
followingisa full, clear, and exact description,
reference, being had to the accompanying
drawings, forming a part hereof.

My present invention may be construed as
an improvement on the apparatus patented
to me July 10, 1888, by United States Letters

Patent No. 385,705.

The object of the invention is to improve
the power of the reflector in electrie head-
lights, tosimplify the construction of the lamp
mechanism, and render more positive and
steadythe carbon holding and feeding devices.

In the drawings, Figure 1 is a front eleva-
tion of my improved arc lamp for locomotive
head-lights with reflector removed. Fig. 2 is
a detail view of a cluteh-lever. Fig. 3 isa de-
tail front elevation, on enlarged scale,showing
the clutching devices. Fig.4 is a detail view

of the upper end of the cluteh-lever and its
spring. Fig.51is a rear elevation of thelamp

with reflector removed. Iig.0 is anend view
of same,looking from the right-hand of Iig.
5. Ifig. 7 is a view similar to the last-named,
but looking from the left hand of Ifig. 5. Fig.
8 is an enlarged detail view in perspective
of one of the two carbon-holding devices.
Fig. 9 is a detall view 1In perspective of a
dogeing device made use of in carrying out
the invention. Fig, 10 1s a detall view in
perspective of the cluteh-wheel. Fig. 11 is a
front elevation of a modified form of eluteh-
ing mechanism. Fig. 12 i3 a front elevation

of the reflector, having projecting thereinto

the reflective carbon-steadying devices. Iig.
13 is a sectional elevation of the same, the
section being taken on the linexz x of IFig.
12. Fig. 14is an enlarged sectional elevation
of the innerend of one of the reflective car-
bon-steadying devices, the section being taken
on line axx xxx of Fig. 15, Iig. 15 1is a trans-
verse section through the same deviece on
line xx xx of Fig. 14, Fig. 16 is a detail
transverse section through thecarbon-holder

so and a carbon therein.

1 indicates the positive carbon, and 2 the

|

negative one, both of whichareheld in proper
position by carbon-holders, each consisting
of atubularsocket 3, having a series of perfo-
rations 4 in the walls thereof, (to obviate s
weight,) mounted at its outer end upon (or
formed integral with) a broad thin shank 5,

so as to be held at right angles to said shank,
and having at its free inunerend an improved
clamp, now to be described. The tubular 6o
socket 3 1s {itted near i1ts inner end with a
raised laterally-projecting housing 6 or hol-
low shell having a screw-threaded perforation

7, within which perforation a set-screw S is
mounted, so that its inner end will loosely en- 55
gage and carry, without turning the same, a
U-shaped clamping-piece 9, located within a
chamber in said shell and having two clamp-
ing-arms 10, which latter pass through a
suitable perforation 11 in sald socket 3 and vo
engage with carbon 2 at separate and dis-
tinct points upon the peripheral surface there-

of, neither one of which 1s directly opposite
the point at which the carbon 1s engaged by
the socket 3, thereby forming what 1 may 75
term a “self-centering” clamp for carbon-
holders. The carbons are adapted to slide in
carbon-steadying devices, which are in the
form of slotted tubes 12, which latteraresup-
ported in proper position by brackets 13,se- 8o
cured at their lower ends to the upright
frame-plate 14, extending from the base 15 of
the lamp or by any other suitable means.
The inner ends of the tubes 12 project
through apertures 16 into the interior of the Ss
reflector 17, so that their adjacent ends will

be completely inclosed or encircled by the
walls of the said reflector and will rest closely
adjacent to the location of the are or point of
illumination within said reflector, swhich lat- go
ter 1s preferably of the usual concave para-
bolic form. Theadjacent ends of the steady-
ing devices or tubes 12, which thus project
into the interior of the reflector, are provided
with a coating 13, of any suitable reflecting g5
substance, such as silver or other burnished
metal, the purpose of which will appear here-
inafter.

The shank 5 of the negative carbon-holder
18 clamped to a broad flat arm 19, connected ico
to mechanism hereinafter deseribed for mov-
ing said carbon back and forth; but the said
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shank § is insulated from the said arm 19.
The shank 5 on the earbon-holder and the
housing 6 thereof are in alignment and are
adapted to slide back and forth in the slots
inthe slotted carbon-guiding devices 12. The
arm 19 is formed integral with or connected
to the onter end of the reciprocating frame
20, having the rack 21 cut upon its upper
edge.

Projecting from the rear side of frame 2018
a series of pins or pintles 22, upon which 18
mounted a series of rollers 23, having in the
peripheral faces thereof V-shaped grooves,
which latter are adapted to engage with the
V-shaped tracks 24, oppositely located or
formed upon the frame 14 of the lamp. (See

Figs. 6,7, and 8.)

The shank 5 of the positive carbon 11s con-
nected to a frame 20, similar to the one just
described, but without the intervention of an
arm, stich as 19, and thisframe also has a rack
25 cut upon its lower edge, and is also fitted
with pintles 22 and rollers 23 upon its rear
side, which are adapted to engage opposite
V-shaped tracks 20, similar to those just de-
scribed, and formed in the frame 14 at a point
some distance in advanceof the tracks 24, but
in a plane below the same, thereby permit-
ting proper movement and operation of said
pm‘ts The rack 21 of the frame 201is engaged
by pinion 27, mounted upon the shatft 28,
which has a tendeney imparted to it to rotate
in a given direction by a clock-train 29, feed-
ing the carbons by means of a coil-spring and
clock-train, making what might be termed
“positive” or “force” feeding lamps. This
shaft 28 is suitably journaled upon the frame
14 and the frame 30 of the clock-work. Upon
said shaft is also mounted at some distance in
the rear of said pinion a spur-wheel 81, which
is about twice the size of the pinion. This
spur-wheel 51 meshes with the rack 25 of the
frame which carries the carbon-holder of the
positive carbon 1. The clock-work mechan-
ism by the connectionsand gearings described
tends to drive thecarbonsin (301113.-;10‘5 with each
other and moves the positive carbon through
twice the distance that 1t does the negative
carbon, owing to the fact that the spur-wheel

governing the positivecarbon is twice aslarge

as the pinion controlling the negative carbon
in conformity with the well-known practice
of providing positive carbons of twice the
length possessed by the negative ones. Also
mounted upon the shaft 28 (controlled by the
clock-work) at the rear end of said shaft is &
cluteh-wheel 32, having a forwmdly-pro,]eet-—
ing annular ﬂ.ﬂ,nﬂe or rim 33. lLocated adja-
cent to this wheel is a vertical swinging lever,
such as 34, having cut in its rear edge and
near to the upper extremity thereof the bit-
ing-slot 85, the edges of which slot are adapt-
ed to engage said rim or flange 33 of the
wheel in a manner hereinaiter mentioned.
The weight of said lever 34 i1s supported by
the upper side of the slot 35, bearing upon
the internal periphery of the ﬂanﬂe 35, 80 that

|
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said lever is free at all times to swing back

and forth or oscillate in a manner similar to
a clock-pendulum, and at a point a little be-
low the middie of the length thereof said le-
ver is provided with an elon ated bearing or
slot 36, which is loosely engaﬁed by a screw
or pin 37, projecting from the rear side of the
vertical eross-bar 38, carried by the core-pieces
39 39 and solenoids 40 and 41. It may be
well to state here that the core-pieces 39 39,
and the vertical yoke on eross-bar o3 form an
T -shaped armature. These solenoids (or they
may be termed “magnets”) are preferably
supported with the poles facing each other by
means of upright plates 42, rising from the
rear portion of the base- plate 15, and the
core-pieces are supported so as tomove freely
with small amount of friction by means of a
horizontal bar 43, rigidly secured to the ver-
tical yoke 33 and extending in a direction
parallel with sald core-pieces, and with the
opposite ends of said bar 43 passing through
holes in the plates 42 and supported upon
anti-friction rollers 44, fixed upon the exte-
rior of these plates. The solenoid 40 is In
main-line eircuit and the other solenoid 41 1s
in shunt-cireunit, as hereinafter mentioned.
It may be mentioned here that the T-shaped
armature just described is by the addition of
the horizontal bar 45 formed into what I may
term an “==-shaped armature.”

In the operation of the swinging lever 3411
is necessary that its upper end be held against
movement in direction of movement of 1Its
lower end, and for this purpose 1 provide a
suitable spring, such as 45, which is curved
to a smaller radius than that of the flange 33
and adapted to be contained within the cav-
ity of said clutch-wheel 32. One end of spring
45 is rigidly secured to a projection 40, ex-
tending rearwardly from a clock-frame 30 the
proper distance, and the other end of fthe
spring 18 extended around the shaft 28 and

engages the upper end of lever 34 and nor-

mally presses same 1n contact with satd pro-
jection 40.

In Fig. 11 I show a modification of the up-
per end of lever 34, whnerein I show said lever
provided with an additional lever 47, which
is pivoted at its lower end at 48 to the up-
per end of sald lever 34, which latter in this
case 18 of course devold of the biting-slot 35.
The lever 47 has an elliptical bearing 49 on
the shatt 23, so as to be permitted to play
slightly in a vertical direction. Upon the rear
side of lever 47 is fixed a brake-shoe 50, 80 as
to bear upon the inner peripheryof flange 33
at the proper time. Upon therear side of le-
ver 34, near 1ts upper end, is mounted a roller
51, which is adapted to bearagainst the outer
peripheryof flange 35 and grip said flange be-
tween it and said brake-shoe whenever said
lever 34 1sswang in the direction hereinafter
mentioned. Thisarrangement of lever 34 and
lever 47 produces what I mayterm a “toggle”

movement, whereby when said levelg are
| thrown towm*d the pomtmn thay would assume
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when in alignment said roller 51 will be forced | has a dog 60 formed upon its inner free end,

against the flange 33, and sald flange will be,

as before stated, clamped between the roller
and the brake-shoe 50, and vice versa.

52 1s a spring attached at one end to the
upper portion of lever 47 and at the opposite
end to a bracket 53, mounted upon some por-
tion of the machine adjacent to the wheel 32,
so as to normally draw the upper end of said

lever47 toward said bracket 53, whereby what

I mav term “slack?” will be automatically
Y 3

taken up between the brake-shoe 50 and the

roller 51, and these parts are normally held
at the proper adjustment for making an in-
stantaneous cluteh or brake.

For adjusting the tension of spring 52 1
provide a suitable threaded nut and screw,
and for limiting and adjusting a movement
of the upper end of lever 47 1 provide an ad-
justing-screw 54, which is threaded through
a portion of the bracket 53,s0 that the upper
end -of said lever may come in contact with
its projecting ends, so that when the brake-
shoe and other portions of the clutch mech-
anism wear away proper adjustment for such
wear may be made by turning said ad] usténg—
See

thig clutching mechanism just described may
be applied to the lamp instead of the clutch-
ing mechanism shown in the other figures of
the drawings. -

A stop 55, carried by the vertical yoke 33, 1s
adapted to come in contact with the inner end
of the spool of one of the solenoids 41, and
thereby limit the movement of said yoke, and
consequently the swinging lever 84, in one di-
rection, and a spring 56, attached to the lower
end of said lever 34, isadapted to retard move-
mentof said leverin the oppositedirection. As
hefore stated, one end of said spring 56 1s at-
tached to lever 34. Its other end 1sattached
to an adjusting-serew 57, passing through one

of the vertical frame-plates 42,and a threaded |

nut 58 is mounted on said screw outside of
said plate 42 for adjusting the tension of said

spring and normally retaining said lever 34

in the proper position. (See Ifigs. 5 and 7.)

As an aunxiliary tothe ciuteching mechanism
just deseribed, I provide a dogging device,
whieh I will now deseribe. (See Figs. 5, 7,
and 9.) The object of this dogging device 1s
to remove all strain from the cluteh-wheel 52
and the clutehing devices aiter they have
performed the function of interrupting the
movement of said clutch-wheel. |

In the operation of locomotive head-lights
I have found thatitis almostimpossibleto pro-
vide an efficient cluteching mechanism oper-
ated solely by friction, owing to the fact that
the jarring and jolting of the parts consequent
upon movement of the locomotive at rapid
speed is liable to loosen the frictional clutch-
ing devices,and thereby permit the carbonsto
comein contactwith each other and extinguish
the arc accidentally.

which latteris adapted to engage the teeth of
a gear-wheel 61, which 135 geared to the shaft
28 through pinion 27 and spur-wheel 31, pre-
viously described. The outer end of the dog-
oing-lever 59 1s rigidly attached to a short
rock - shaft 62, mounted in bearings in a
bracket 63, which latter is fastened to one end
of clock-frame 30. (SeeFigs 5and?7.) There
is also rigidly attached to said rock-shaft 62
the upperendof anotherswingingleveror arm
64, the free lower end of which projects down-
ward and carries an adjusting-serew 65 In
alignment with (and in the pathof) the hori-
zontal bar 45 at one end thereof. A spring
66, havingone end attached to said arm 64 and
the other end secured to one of the plates 42
or some other stationary part of the lamp,
normally pulls said arm inwardly and presses
the end of the adjusting-serew 65 against the
said end of said bar43. Asuitablelock-nut 67
may also be mounted on the serew 65, (in the
well-known manner,) and for the purpose of
locking said screw at any desired adjustment.
(See Figs. 5, 7, and 9.)

The operation isasfollows: Theclock-train
normally drives the shatt 28 in the direction
of the arrows shown 1n Figs.1 and 5 and
slides the frames 20 upon thelir tracks or
rails and urges the carbons in contact with
each other., This is the position of the parts
shown in said Ifig. 5, except that the carbons
are shown a little separated and a small arc
between them. The current enters the lamp
by way of a binding-post 68 (insulated from
the frame-plate 14) and then proceeds by way
of a slack wire 69 direct to the shank 5 of the
positive-carbon carrier—ornotdirectlyeither,
for it first passes to a switch-handle 70, pivot-
ally but electrically connected to said bind-
ing-nost 68 (on the opposite side of the verti-
cal frame-plate) and thence to a contact 71,
fixed upon, but insulated from, the frame,
and thence (if said switeh-handle be thrown
to said contact) to the wire 69 and the car-
bou-holderof the positive carbon 1, and thence
to the negative carbon 2 andits carbon-holder
and shank 5, (which latter is insulated from
arm 19,) thence to a metallic projection 72 on
said shank, thence to another slack wire 73
to one terminal of the main-line solenoids40,
thence by wire 74 to the other terminal of
said solenoids, and thence to the negative
binding-post 75. When the lamp is first
thrown into circuit, the larger part of the cur-
rent at first passes through the main coils 40
by way of the contaeting-carbons. This
draws the yoke 58 and the lower end of
swinging lever 34 toward the main-line solen-
oids, causing the biting-slot 35 (or rather the
opposite edges thereof) to grip the flange 33.
Of course if the modified form of gripping
mechanism shown in Ifig. 11 1s made use of
the brake-shoe 50 and roller 51 will grip said
flange 835, as Dbefore deseribed. Further
movement of the lever 34 toward the main-

59indicatesaswinging dogging-lever which | line solenoids will ecause the frietion-wheel 52
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and the shaft 28 to be slightly revolved in a | bon at two separate and distinet points uporn

direction the reverse of that indicated by the
arrows in Figs. 1 and 5. This causes the car-
bons to separate slightly, the movementbeing
1n the reverse direction to that imparted to
them by the clock-train. The archaving been
established by this movement, a portion of
the current now passes through shunt-solen-
oids 41 by way of wires 77, 78, and 79, said
wire 77 leading from the binding-post 68 to
one of said solenoids, the wire 7§ leading from
one solenoid to the other, and the wire 79 con-
necting sald solenoids to the wire 73, which
forms a portion of the main line. (See Iig.
5.) Thepassage of current through the shunt-
solenoids draws the lever 34 in a reverse di-
rection, and when the carbons burn away
and the arc becomes abnormally long and
thereby increases the resistance in the main
circuit the larger portion of the current frav-
erses the coils of the shunt-solenoids and
draws said lever 34 still farther in said direc-
tion—that is, toward said shunt-selenoids—

which movementreleases theedges of the bit-

ing-slot 85 from the flange 33 of the clutch-
wheel. This release 18 occasioned by locat-
ing the edges of said slot 85 In such position
that said flange 53 will pass loosely between
them: or in case the clutching mechanism
shown in Fig. 11 1s made use of the reverse
movement just deseribed will release the grip
upon the flange 83 which 1is imposed by the
brake-shoe 50 and the roller 51. This will
permit the clock-train to again feed the car-
bons toward each other.

The action of the dogging mechanism (see
Iig. 9) in the above operation is as follows:
Whenever the lever 34, and consequently the
horizontal bar 43, is drawn toward the right
hand in Fig. 5 by the power of the main-line
solenoids, the spring 66 causes the arm 64 to
follow up such movement, and thereby throw
the dog 60 upward into engagement with the
teeth of the gear-wheel 61 at about the same
instant that the cluteh-wheel 52 1s brought to
a standstill, (should it be revolving.) A re-
verse action to this takes place when said
horizontal bar 43 is moved in a reverse direc-
tion by the power of the shunt-solenoids41—
that is, thearm 64 will be thrown outward and
the dog 60 downward—thus releasing said
wheel 61 and permitting it to revolve 1n train
with the clutch-wheel 82, The advantages of
this dogging deviee have already been stated.
It will thus be seen that the are is controlled
by the improved dogging device and cluteh
mechanism,which latter arein turn controlled
by the oppositely-arranged main and shunt
solenoids, either restraining the tendency of
the carbons to feed, permitting them to feed,
or moving them from each other.

The operation of the hand-switch, the le-
ver whereof 1is indicated by 70, is 80 obvious

that it needs no further elucidation.

In inserting a carbon into my improved
carbon-holder it can be seen that the U-

| the peripheral surface thercof, neither of

which is directly opposite the point at which
the ecarbon is engaged by (or engages) the
socket 3, and that the carbon will thereby be
substantially “ centered ” in the carbon-hold-
er—that is, tha carbons will not be pressed to
one side of a line drawn through the center
of the Dbinding-screw 7 and said carbon-
holder, as 1t might be were an ordinary clamyp-
ing-serew devoid of the U-shaped clamping-
plece made use of. |

By projecting the inner ends of the carbon-
steadying devices 12 through apertures in
the reflector, so that their adjacent ends lie
in close proximity to the arc within said re-
flector, I provide a very steady support for
sald carbons at a point where supports are
most needed in electriec head-lights, they be-
ing subjected to jolting and vibration, which
are violent and long-continued at times, and
in cases where suchsupportsare not provided
I have found by experiment that the horizon-
tal carbons will shake and vibrate to such an
extent as to greatly interfere with the regu-
larity of the arc and jar loose from their car-
bon-holders; also, by providing the projcet-
ing endsof said steadying devices with a coat-
ing of reflecting substance, as hereinbefore
described, I virtually make a convex reflector
of eachofsaidcarbon-steadyingdevices,which,
actingincombination with the mainreflectors,
diffuse the rays of light which are reflected

from the main reflector, and thus consider-

ably increase the power of the said main re-
flector, which, obviously, would be consider-
ably decreased were said carbon-steadying
devices not in the form of reflectors. Thus,
further, the horizontal carbons are supported
by reflectors—in fact, they are supported at
a point closely adjacent to the arc by re-
flectors; but it should be clear that, instead
of forming the projectingends of the c¢arbon-
steadying devices 12 into reflectors, I may, as
before stated, support the carbons by other
forms of small reflectors, provided they be
located within the main reflector 17. The
specifiec eylindrical form in whieh I here
show these small reflectors is only one of a
various number of forms which I may in prac-
tice see fit to use. Ifor this reason 1 do not
desire to limit myselt to small reflectors of
cylindrical contour, as manyother forms well
known in the art may be substituted forthem
without departure from the spirit of my in-
vention in this regard.

Regarding the reciprocating frames 20,
which carry the carbon-holders, it can be ob-
served that said frames lie in a horizontal po-
sition in different vertical and horizontal
planes, one above and in the rear of the other,
and that theyare held in position and guided
by V-shaped guides or tracks formed integral
with the frame of the lamp, thus holding said
frames rigidly in proper position during op-
eration and preventing in a great measure

shaped clamping-piece 9 will engage the car- | the play and vibration which oceurred in the
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formet appai atus of this nature inveiited by | its upper end, which slot is adapted to engage

me. 1 also provide a frame for a locoiotive
head-light having horizontal carbons; svhich
frame has its main vertical frame-plate with
horizontal V-shaped guides cast integrally
with its horizontal base-plate. This latter
construction enables me to support the dif-
ferent parts veryrigidly and to compactthem
within a small space. This combination of
a horizontal base-plate and a vertical frame-
plate having horizontal guides formed there-
in for the horizontal carbon-carrying devices
1 have found to be very essential to the satis-
factory operation of a head-lightin which hori-
zontally-sliding carbons are employed.

What I claim is— -

1. In an electric-arc lamp, a carbon-holder
having a tubular socket 3, fitted near one end
with a housing 6, having a serew-threaded
perforation 7, and a set-screw mounted in
sald perforation, and a broad thin shank 35,
located at the opposite end of said socket, so
as o be held at right angles thereto and in
alignihent with said housmg, whereby both
the housing and the shank are adapted to
slide within the slot of a slotted carbon-
steadying device, substantially as set forth.

2. In an electric head-light fitted with an
arc lamp, a reciprocating frame 20, having ¢
rack 21 cut upon the edge thereof, a seriesof
pins 22, projecting from one side of said frame
and a series of rollers 23, havingin the periphe-
ral face thereof V-shaped grooves, in combina-
tion with the frame of the lamp comprising
the base-plate 15, and vertical frame-plate 14,
arising from said base-plate and having V-
shaped guides or tracks 24 formed integral
with said vertical plate and extending therein
in a horizontal direc¢tion and adapted to hold
and guide said 1'eclp1oeatmo* frames, substan-
tmlly ag set forth.

3. In an electric arc lamp, the emnbmatlon
of a suitably-impelled shaft adapted to con-
trol the carbons by its rotation, a clutch-
wheel 82, mounted on said shaft and having
a flange or rim 389, a spring, a stop-pin, a

swinging lever 34, having a biting-slot 35 neat

said flange on said wheel and lock said wheel
in a fixed position when said lever is moved
in a given direction, and solenoids or mag-
nets adapted to control the movement of ‘S‘le
lever, substantially as set forth.

4. In an electric-are lamp, the combination
of a frietional brake mechanism, a elock-work
mechanism, and a dogging mechanism for

said elock-work mechanism, the same adapted
to operate in conjunction with said frictional
brake mechanism and comprising a swinging
lever having a dog upon its free end adapted
to engage the teeth of the gear-wheel forming
3} p01t1011 of said eloek-work mechanism, and
thereby instantaneously interrupt the feed-
ing movement of the carbons of the lamp,
Substantmlly as set forth.

5. Inanelectric-arcfocusing-lamp, the com-
bination of a frame-plate carrying two sepa-
rate reciprocating frames for carrying the

carbons and provided with carbon-holders,

‘all hor izontally arranged and parallel to each

other, horizontally-arranged ecarbons, a clock-
train provided with a coll-spring motor
adapted to operate the reciprocating frames
and feed the carbons together, horizontally-
arranged main and shunt qolenmds with con-
nected armatures which act electrically and
auntomatically on a cluteh-lever-wheel device
attached to the feed-shaft to arrest or rotate
said shaft in a reverse dircetion to produce
the arc and maintain it by regulating the
feed of the carbons, a lever with a pawl or a
dog device that engages automatically with

7 o
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the teeth of a gear-wheel in the clock-work

and interrupts the feeding movement of the
lamp, and a differential and a positive or
force feed of carbons antomatically controlled
by the electric current, substantially as set
forth.

In testimony whereof I affix my signature in
presence of two witnesses.

JAMES E. GASTON

Witnhesses:
D. P. BARKERj
. K. LONGAN.
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