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UNITED STATES PATENT OFFICE.

JAMES E. GASTON, OF SPARTA, ILLINOIS, ASSIGNOR TO THE GASTON
ELECTRICAL MANUFACTURING COMPANY, OF SAME PLACE.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 482,240, dated September 6, 1892.
Application filed May 31,1892, Serial No. 435,000, (No model.) |

_— — - —— . — ——

To all whom it may concern:

Be it known that I, JAMES E. GASTON, of
the city of Sparta, Randolph county, State of
Illinois, haveinvented certain newand useful
Improvements in Horizoutal-Carbon Klee-
trical Head-Lights,of which the following is a
full, clear, and exact description, reference be-
ing had to the accomnpanying drawings, form-
ing a part hereof.

My present invention is designed as an im-
provement in the horizontal-carbon electric
head-light patented to me May 24, 1892, by
United States Letters Patent No. 475,727.

The object of the invention is to improve
upon the general construction shown in said
patent. |

In the drawings, Figure 1 is a front eleva-
tion of my improved horizontal-carbon arc
lamp forlocomotive head-lights with refiector
removed. Fig. 2 18 a rear elevation of the
same. Fig.disanend view of thesame, look-
ing toward the right-hand of Fig. 2. Iig. 4
1S a transverse sectional elevation, the section
being taken on the line « x of Ifig. 2. T[ig. 5
is a perspective view of one of the two slid-
ing frames made use of in carrying out the
invention. Ifig. 6 is a detail sectional side
elevation of a dash-pot made use of. IFig. 7
is a cross-section through the same, taken on
the line vy vy of Iig. 6. Fig. 8§ 18 a rear view
of a modified form of clutch and dogging
mechanism with parts of the lamp-frame re-
moved. Iig. 9is a delail view of the modi-
fied brake and clutch lever. Fig. 10 is a de-
tail side view of a modification of the carbon-
holder, and Fig. 1l 1s a transverse section

through the same on line z z of Ifig. 10.

1 indicates the positive carbon, and 2 the
negative carbon, both of which are located in
a horizontal position and properly held by
carbon-holders, eaclhh consisting of a tubular
socket 3, mounted at its outer end upon (or
formed integral with) a shank 4, so as to be
held at a right angle to said shank, and carry-
ing at its free inner end any suitable carbon-
clamp 5. |

Initiatory to further description I may call

“attention to the fact that in the improved

horizontal-carbon lamp I have discarded all
carbon-steadving devices adjacent the are.

adapted to project through apertures formed
in the sides of the reflector, (not shown,) so
that their adjacent ends will rest normally in
contact. The shanks 4 of both positive and
negative carbon holders are constructed of
about the same size and shape, so that buat
one pattern 1s used in casting both. DBoth
shanks are constructed so that their lower
ends snugly fit in sockets 6, formed upon the
projecting upper extremities 7 and 8 of the
positive and negative sliding frames 9 and 10,
respectively, and are firmly secured in such
position by means of suitable screws or bolts;
but at the point of junction said shanks are
carefully 1insulated from said sliding frames.
The arm 718 preferably cast integral with the
outer end of the positive sliding frame 9,
which has the rack 11 cat upon its under edge.

Projecting from the rear surface of frame
9, adjacent to each end of same, are a series of
guide-blocks or projections 12, having in their
opposite outer edges V-shaped or otherwise-
shaped grooves 13, which extend 1n a direc-
tion parallel to the horizontal body of said
frame, and which grooves are adapted to en-
gage with correspondingly-shaped horizontal
traclks 14 oppositely located in or formed upon
the vertical plate 15 of the lamp-frame. (See
If1gs. 3 and 4).

The shank 4 of the negative carbon 2 is
connected, as above set forth, to an additional
sliding frame 10, which 1s somewhat similar
to the frame 9 in general construction, with
the exception that it is provided with a series
of guide-blocks 12 on 1its front surface and
has a rack 16 cut upon its upper edge.  Said
sliding frame 10 also differs from the frame 9
1n that 1t has a vertical arm 17 secured to its
terminal which. 1s opposite the end to which
the carbon-holderisattached, said avin 17 hav-
ing a {reeupperend. It will also be observed
that the frame 10 isconstructed with its hori-
zontal body portion carrying the rack 16, lo-
cated in aplane some distance below the body
portion of the other sliding frame 9. The pu-
pose of this construction will appear farther
on. Thearm7 of the sliding frame 9 and the
arm S of the sliding frame 10 are curved or di-
verged outwardly toward the end of the frame
of the lamp to whichthey are the most closely

The inner end of each carbon in use is | adjacent,fora purpose hereinafter stated. I
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“the vertical frame-plate.
6o

desire to state that the purpose of the guide-
blocks12istoholdandguidethe sliding frames
to which they are attached in or upon the op-
positely-located tracks 14 of the vertical plate
15,and although I here show said blocks con-
structed with V-shaped groovesin their edges,
vet it should be evident that other forms of
grooves may be substituted for said V-shaped
formand thattheformoftheblocksthemselves
and the form of the contacting surfaces ot the
said tracks may be changed without depart-
ing from the scope of my invention. The
said sliding frame 10 is mounted on the rearv
side of the vertical frame-plate 15, with its
cuide-blocks 12 engaging a second pair of
horizontal tracks 14, similar to those which
are engaged by the guide-blocks of the frame
9, the said second pair of tracks being formed
in or located upon the rear side of said verti-
cal plate. The tracks for both the frame 9
and the frame 10 are locatea in the same
plane, one on thefront and one pair of tracks
on the rearside of the vertical frame-plate 15,
and all extend parallel and horizontally. This
latter constructionis what I elaim to beanovel
and important feature in an arc lamp for
electric head-lights, for the reason that it per-
mits the carbon-carrying frames 7 and § to
be located very close together, thereby econo-
mizing the very limited space commanded In
such apparatus and permitting other parts
of the machine to be located 1n the space for-
merly occupied by one of said framesand its
tracks when the same were arranged as shown
in my patent hereinbefore mentioned. The
rack 11 of the frame9 is engaged by a pinion
18, mounted upon ashort transversely-located
shaft 19, which has imparted to it by a clock-
train 20 a tendency to rotate i1n a given di-
rection. The construction is such, as will be
hereinafter stated, that the carbons are fed
by means of a coil-spring and clock-train,
thereby making a force-feed lamp. The
shaft 19 is suitably journaled upon the ver-
tical frame-plate 15 and the frame 21 of the
clockwork. It will be noticed that the pin-
ion 18 not only engages the rack 11 of the
frame 9, but is 1itself engaged by the gear-
wheel 22 of the clock-train, thereby forming
a direct - geared connection between the
spring-barrel of said train and the said rack
and avoiding the use of intermediate pinions
and gears for said purpose. It will further
be noticed that the pinion 13 is located upon
the shaft 19 in a position 1n front of the ver-
tical frame-plate 15 and the tracks which carry
the sliding frame 9. In fact, the entire
¢lock-train is located upon the front side of
Upon said shaft 19
is also fixed on the opposite side of said ver-

~ tical frame-plate another pinion 23, which 1s

only about ene-half the size of the pinion 18,
This pinion 23 meshes with the rack 10 of
the sliding frame, which carries the negative
carbon 2. The clock-train, by the connec-
tion described, tends to drive the carbons

into contact with each other and moves the |

"
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positive carbon through about twice the dis-
tance that it does the negative carbon,owing
to the fact before stated that the pinion gov-
erning the positive carbon is about twice as
large as the pinion controlling the negative
carbon, in accordance with the well-known
practice of providing positive carbonsof twice
the length possessed by the negative carbons.
Also mounted on the shaft 19 near its rear
end is aclutch-wheel 24, and located adjacent
to this wheel is a vertical swinging lever 2o.
The purpose of this clutch wheel and lever 1s
to control the movement of the clock-train in
feeding the carbons; but as the same forms
no part of my present invention further de-
scription thereof need not be made herein.
The said swinging lever 25 is connected near
its lower end to the vertical cross-bar 20, car-
ried by the core-pieces 27 of solenoids 28 and 29.
These solenoids (or they may be termed ** mag-
nets”) are preferably supported with poles
facing each other by means of vertical trans-
verse plates 30, rising from the horizontal
base-plate 31 and projecting from the rear
face of the vertical plate 15, and sald core-
pieces are supported so as to move with little
friction by means of a horizontal bar 32, rig-
idly secured to the wvertical cross-bar 20 and
extending in a direction parallel tosaid core-
pieces and with the opposite ends of said bar
passing through apertures in the plates 30
and supported upon anti-friction rollers 33,
fixed upon the sides of these plates opposite
the ones to which the solenoids are attached.
The solenoid 28 1is in main-line cireuif and
the other solenoid 29 is in a shunt-circuif, as
hereinafter mentioned. As the construction
of the said solenoids and thelr operative con-
nections are substantially the same as that
shown in my patent hereinbefore mentioned,
and as such form no part of my present in-
vention, I do not deem 1t necessary to give
herein a minute description of their construc-
tion and operation.

34 indicates a portion of the dogging mech-
anism made use of in operating the lamp; but
as 1t forms no part of this invention I will
not describe 1t.

- 43 1ndicates a dash-pot cylinder, which is
provided with a bore of suitable size having
its free end open and provided at one end
with a lug 44, provided with a perforation 45
for the passage of a suitable bolt or screw
used in securing said eylinder in place upon
the vertical frame-plate 15, adjacent to and in
alignment with the end of the horizontal bar
32, which 1s opposite the end engaged by the
dogging device 4. 406 is a piston fitted within
satd cylinder 43 and adapted to reciprocate
therein. T'he outer end of this piston is piv-
otally or loosely connected to the projecting
end of the horizontal bar 32, so that when said
bar is slid back and forth said piston will be
correspondingly reciprocated within the cyl-
inder 45. 'T'he stroke of the piston of course

corresponds with the length of the cylinder, so
thatsomeportion of the piston will af all times
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suddenly thrown in circuit.
Suppose the lamp is thrown in circuit sud-
~denly, as by snap-switch.
10
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be mounted in said eylinder. (See Fig. 6.)
This formswhat I may term a “ dash-pot con-

‘nection” for the core-pieces of the solenoids,
‘the purpose of which is to prevent violent
‘movement of and shocks by the reciproca-

tions of said core-pieces when the lamp is
To illustrate:

The main-line so-
lenoids 23 will violently draw the core-pieces
toward themselves, which is toward the right

-hand in Fig. 2, and if it were not for the in-
“tervention of the dash-potconnection the sev-
~eral parts would be subjected to a violent

and perhaps injurious jar or shock:; butwith

-thedash-pot connection applied as hereshown
- such jarorshock will be prevented by reason

of air in the cylinder 43 being compressed

~ and permitted to escape gradually around the
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periphery of the piston, the fit of the piston

ficiently loose to permit this.
Referring now to Figs. 8 and 9, I show a

modified form of clutch and dogging mechan-

“1sm, by means of which I do away with the

cluteh-wheel 24 and itsswinginglever 25. In

~this modified form of clutehing and dogging

mechanism 46* indicates a clutch-wheel hav-

-1ng a series of teeth arranged around its pe-
-riphery, which teeth have sharpened or at-

tenuated outer extremities, for a purpose
hereinafter mentioned. This wheel 46* is
mounted on shaft 19 in the place where the
usual clutech-wheel 24 is mounted. 47 indi-
cates a vertical projection having an attenu-
ated upper extremity and fixed at its lower
end upon the upper end of the cross-bar 26 of
the armature or fixed to some other portion
of said armature, so that its pointed end will

project upwardly and engage the teeth of the

wheel 46* when the cross-bar 206 is drawn to-

ward the right hand in Fig.8 by the action of

the main-line solenoids when the lamp is
thrown in circuit,and the pointed end of the
projection 47 will be moved out of engage-
ment with the teeth of said wheel when the
cross-bar 26 1s moved in a reverse direction,
which action will permit the said wheel 46°
to revolve in the direction indicated by the
arrow. I alsodoaway with thedogging mech-
anisin 94 1n some cases and substitute that
which I shall now deseribe.

Referring again to Figs. § and 9, 48 indi-
cates a swinging lever, which is pivotally
mounted at 1ts upper end by being connected
to a short transverse shaft 49, which latter has
bearings 1n suitable portions of the clock-
frame 21. A combined detent and brake-
shoe 50 is rigidly secured upon the shaft 49
50 as to project at about a right angle to the
lever 48 and carries at or near its free end a
projection 51, which 1s adapted to engage and
lock the teeth of one of the high-speed wheels
52 of the cloek-train 20. The combined de-
tent and brake-shoe50i1sarranged in a curved
contact-face 53, the curvature of which corre-
sponds to the curvature of the periphery of

may contact with a considerable number of
theteeth of said wheel during operation. The
lower end of the lever 48 is provided with a
projection 54 at its lower end or near thereto,
which normally rests in engagement with one
side of the cross-bar 26 and is held in en-
gagement at all times by a suitable spring 55,
which is coiled about the shaft49 and has one
end fixed to move with said shaft and the
other end attached to some stationary portion
of the clock-frame 21. In some cases I may
construct the shanks 4 of the sliding frames
J and 10 integral with the curved arms 7 and
8 of such frames, and such construoction I
have illustrated in Figs. 10 and 11. I may
also use a modified form of carbon-holder,
which I showinsaid last-named figures, where-

| 1n the tubular socket 3 is shown removably

inserted in a pair of clamping-jaws56. These
clamping-jaws have their lower ends formed
integral with the shanks 4 and their bodies
suitably curved to fit the tubular socket and
their upper ends constructed to be forcibly

-urged toward each other by means of a suit-
able thumb-serew or bolt 57. Of course the

tubular socket 3 is suitably insulated from
the jaws 56, and the conducting-wire is con-
nected to the outer end of the socket 3in any
suitable manner. -

The operationisas follows: The clock-train
normally drives the shaft 19 in the direction
of the arrows shown in Figs. 1 and 2 and
slides the frame 9 and 10 upon their tracks
and urges the carbons in contact with each
other. Thisisthe positionof the parts shown
in sald I'igs. 1 and 2. The currententers the
lamp by way of a binding-post 35 (insulated
from the vertical frame-plate 15)and then pro-
ceeds by way of aslack wire 36 direct to the
shank 4 of the positive-carbon holder, thence
to the pisitive-carbon holder and the positive
carbon 1, thence to the negative carbon 2 and
1ts carbon-holder and shank,thence by way of
another slack wire 37 toone terminal of the
maln-line solenoids 2§, and thence by way of a
conductor 38 to the negative binding-post 39.
When the lamp is first thrown in cireuit, a
larger part of the current at first passes
through the main-line solenoids 28 by way of
the contacting carbons. Thisdraws the ver-

tical cross-bar 26 and the lower end of the

swinging lever 25 toward the main-line solen-
oids, causing the upper end of said lever to
engage the cluteh-wheel 24, (in the manner
which need not be stated.) Further move-
ment of the lever 25 toward the main-line so-
lenoids will cause the clutch-wheel 24 and the
shaft 19 to be slightly revolved in adirection
the reverse of that indiecated by the arrows
1n Kigs. 1 and 2. This causes the carbons to
separate slightly, the movement being in the
reverse direction to that imparted to them by
the clock-train. The are having been estab-
lished by this movement, a portion of the cur-
rent now passes through the shunt-solenoids
29 by way of conductors 40, 41, and 42 to the

the wheel 52,50 that said curved contact-face | negative binding-post 89. The passage of
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current through theshunt-solenoids drawsthe | train revolves the shaft 19 and feeds the

lever 25 in a reverse direction, and when the
carbonsburnawayand the arc becomes abnor-
mally long, and thereby increases the resist-
ance in the main cireuit, the larger portion of
the current traverses the coils of the shunt-so-
lenoidsanddrawssaidleverstillfartherinsaid
direction-—that is, toward said shunt-solen-
oids—which movement releases the cluteh-
wheel from the said lever. The manner of
this release need not be explained here, 1t be-
ing fully described in my patenthereinbefore
mentioned. This release of the clutch-wheel
will permit the clock-train to again feed the
carbons toward each other,and soon. It will
thus be seen that the arc is controiled by the
lever 25 and the clutch mechanism, which are
in turn controlled by the oppositely-located
main and shunt solenoids, either restraining
the tendency of the carbons to feed, permit-
ting them to feed, or moving them from each
other. .

The objeet in constructing the horizontal
body portion of the sliding frame 10 1n a
plane below the plane in which the body por-
tion of the other sliding frame 9 is located 18
to prevent the location of one frame above
the shaft 19 and the other frame below the
same, and thereby economize in space neces-
sary for such partsand compact them as much
as possible.

Regarding the main frame of the lamp, I
call attention to the fact that all 1ts partsare
cast integral, the vertical plate 15 being cast
solid with the base-plate 31, and the tracks
for both frame 9 and frame 10 are cast inte-
oral with said vertical plate, are located 1in
the same plane, one on the front and one on
the rear of said vertical plate, and all extend
parallel and horizontally.

The operation of the modified cluteh and
dogeing mechanism is as follows, (see Figs. S
and 9:) The cross-bar 26 of the armature being
in the position shown in I'ig. 8 and the other
parts being in the position shownin Figs. 1and
2,and thelampthrown in circuit, the cross-bar
96 will be drawn toward the main line solen-
oids 28, which will cause the vertical pro-
jection 47 to engage one of the teeth of the
cluteh - wheel 46* and partially rotate said
wheel in the direction indicated by the arrow
in Fig. 8, which will cause the shaft 19 to be
moved a corresponding amount, and this will
canse the carbons to separate slightly. The
arc having been established by this movement,
a portion of the current now passes through
the shunt-solenoids 29 by way of conductors 40,
41, and 42 (shown in Fig. 2) to the negative
binding - post 39. The passage of current
through the shunt-solenoids draws the atten-
uated projection 47 in a reverse direction,
and when the carbons burn away and the arc
becomes abnormally long the larger portion
of the current traverses the coils of the said
shunt-solenoids and draws said projection 47
still farther in said direction, which move-

carbons, and so on. As soon as the carbons
have been fed a sufficient distance to form
a normal arc the cross-bar 26 is again drawn
toward the main-line solenoids 28 until the
projection 47 again engages one of the teeth
of the clutch-wheel 46*, which movement
will suddenly arrest the further feeding of
the carbons, and at the same time the spring
55 causes the projection 51 on the combined
detent and brake-shoe 50 to engage the teeth
of the high-speed wheel 52 and thereby lock
said wheel against further movement. Mean-
while the curved face of the brake-shoe 50
has come in contact with a series of the
teeth of the wheel 52 and materially alded
in bringing said wheel to rest. 'This latter
construction is what I term my “modified
form of dogeing mechanism,” and the pur-
pose of which is to form a double lock for
the carbon-feeding mechanism, so that in
case the projection 47 should inadvertently
happen not to engage the teeth of the cluteh-
wheel 46* at the proper time, or if the cluteh-
ing mechanism (shown in Figs. 1 and 2) should
happen to get out of order, theimproved dog-
ging mechanism will act and interrupt the
feeding of the carbons at the proper moment.
The dogging mechanism also acts as an aid
to the clutching mechanism, taking a portion
of the strain upon itself, instead of permit-
ting all strain to be thrown upon the cluteh-
ing mechanism in arresting the feed of the
carbons. The combined detent and brake-
shoe 50 also provides what 1 may term &
“oradual release” for the clock-train in feed-
ing the carbons, which is brought about by
reason of the inner end of the said part 50
being raised out of contact with the teeth of
the wheel before the projection 51 1s disen-
caged from the teeth, permitting the clock-
train to feed the carbons gradually and with-
out sudden start from a position of rest.

What I claim 18—

1. In an electric-arc lamp, the 1mproved
carbon-carrying sliding frame comprising the
horizontal body portion provided with a rack
11 upon its under edge, guiding devices, as
12, projecting from one face adjacent its ends,
and an outwardly-diverging arm 7, provided
at its outer terminal with a socket G, substan-
tially as and for the puarpose set forth.

2. In an electric - arc lamp, the improved
carbon-carrying frame comprising the hori-
zontal body portion provided with a rack 16
upon its upper edge, guiding devices, as 12,
projecting from one face adjacent its ends,
an outwardly - diverging arm 8§, provided at
its outer terminal with a socket G, and a ver-
tical arm 17, secured to the end of the body
portion which is opposite that to which said
outwardly - diverging arm 18 connected, sub-
stantially as and for the purpose set forth.

3. In an are lamp, the frame-plate having
opposite guiding-tracks 14 projecting from
opposite sides of said frame-plate and the

ment releases the wheel 46* and the clock- | tracks projecting from one side of said frame-
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plate in the same plane with those which pro- |

Ject from the opposite side of the frame-plate,
substantially as and for the purpose set forth.
4. In an arc lamp, the frame-plate having

opposite guiding - tracks 14 projecting from |

opposite sides of said frame plate and the
tracks on one side of the frame-plate located
parallel with the tracks on the opposite sides
of sald frame, substantially as and for the
purpose set forth.

o. The improved frame for are lamps, com-
prising the horizontally-extending base-plate
21, adapted to support the lamp mechanism,
the vertical plate 15, rising from said base-
plate at a right angle thereto, and the tracks
14, located one pair on the front and one pair
on the rear side of said vertical plate, the up-
per track of each pair extending horizontally
in the same plane and all located parallel to
each other and to said base- plate, substan-
tially as and for the purpose set forth.

6. In apositive-feed are lamp, the combina-
tion of a cluteh-wheel having a series of teeth
arranged with attenuated outer extremities
and a projection having an attenuated ex-
tremity adapted to engage said teeth and turn

|

said wheel in either directior, substantially
as and for the purpose set forth.

7. In a positive-feed arc lamp, a clock-train
having a high-speed wheel, as 52,in combina-
tion with the combined detent and brake-shoe
00, constructed and arranged to engage the

' teeth of said wheel simultaneously as a de-

tent and a brake-shoe, substantially as and
for the purpose set forth.

8. In an arc lamp, the improved carbon-
holding arm comprising a shank 4, formed in-
tegral with thesliding frame, a pair of clamp-
ing-jaws 56, formed integral with the upper
end of sald shank, the tubular socket 3, re-
movably located between said jaws and hav-
g a suitable carbon-clamp, and a screw, as
57, for causing sald jaws to bind upon said

. tubular socket, substantially as and for the

purpose set forth.
In testimony whereof I affix mysignature in
presence of two witnesses.

JAMES E. GASTON.
Witnesses:
HERBERT 5. ROBINSON,
ALFRED A. EICKS.
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