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To all whom it may concern:

Be it known that I, GrEoraE C. PYLE, of
Dayton, in the county of Montgomery and
State of Ohio, have invented certain new and

5 useful Improvements in Electric-Are Lamps
for Locomotive Head-Lights; and T do hereby
declare the following to be a full, clear, and
exact description of the same, reference being
had to the accompanying drawings, forming a

10 parb of this specification, and to the figures
and letters of reference marked thereon.

Tlectric-are lamps as ordinarily constructed
are not adapted to withstand the jarring mo-
tion of a locomotive, nor to preserve and

£5 maintain the proper feed of the carbons and
focal position of the are within the reflector.

My present invention is designed to over-
come these and other defects and to provide a
simple and eficient form of are lamp adapted

20 to furnish a practically uniform and steady
light, such as will meet all the reqnirements
of a locomotive head-light; and my invention
consists, primarily, in the manner of mounting
and adjusting the standard carrying the lamp

25 proper within the head-light and at the proper
focal position within the reflector, also in the
means and mechanism for controlling the feed
of the carbons and the formation of the proper
arc, all ashereinafter more fully described,and

30 pointed out in the claims.

In the accompanying drawings, Figure 1 is
asideview of a head-light reflector and stand,
showing the manner of applying and attach-
ing the electric lamp. Tig. 2 is a top view of

35 the same, Tig. 2°is a side view showing oil-
lamp in reflector. Iig. 3 is a side view of the
lamp and its attachments. Fig. 4 a top view
of the same. Figs. 5, 6, and 7 are detail views
of the mechanism for controlling the feed of

40 the carbons and the formation of the are.
Figs. 8 and 9 illustrate two forms of bearings
suitable for supporting the end of the operat-
ing-shaft.

Similar letters of reference in the several

45 figures indicate the same parts.

Forthe purpose of illustrating the principle
of my invention and one mede of carrying the
same into practical operation, I have shown it
as applied to a head-light of ordinary and

50 well-known construetion, it being my purpose
to adapt an electric-are lamp for use in the

place of and as a substitube for the usual oil-
lamp heretofore employed, without in any
material respeet changing the strueture of the
head-light, at the same time rendering it pos- 55
sible to readily substitute one are lamp for an-
other, or to replace the oil-lamp should it be
desirable to do so.

In the drawings, B represents the reflector
mounted upon the sliding board €, the outer ¢o
casing of the head-light being remsved. As-
usually constructed, the oil-Jamp is carvied by
or snpported upon thissliding board €, so that
the reflector and lamp can be readily with-
drawn from or replaced within the casingand 6 5
the lamp adjusted or removed. Upon the
base C are formed or attached guideways ¢ ¢,
for the reception of the base-plate a, carrying
the vertieal standard b, which supports the op-
erating mechanism of the lamp. The platea 70
is adjustable longitudinally in the ways ¢ by
means of the screw «/,passing through the yoke
«, and provided with the thumb-nuts ¢>. The
yoke a* is held to the board € by pieces o', or
screws, if desired, passing through holes in the 7
yoke, whereby the yoke can be readily re-
moved and the lamp slid out and another
clectric lamp substituted, or the oil-lamp at-
tached to a similar supporting-rest placed in
position. Attached to the vertical standard 8o
b is a plate or frame, d, diagonally disposed,
as shown, and adjustable vertically upon the
standard 6 by the thumb-serew o', ‘

The plate d is provided with two guides or
ways, ¢ ¢, in which slide the posts D I, car- 85
rying the carbons D* D’.  The carbonsarese-’
cured in suitable holders attached to the arms
or extensions projecting from the sliding posts
D D', and are caused to approach or recede
from each other to feed the carbons or form go
the arc by any suitable feeding inechanism
acting upon or through said posts.

The feeding mechanism, which I have de-
signed with especial reference to thig form of
lamp, and which I prefer to employ in con- gy
nection therewith, is constructed substantially
as follows: The back of the upper post, D,
and the front of the lower post, I¥, are each
furnished with a toothed section or rack, @,
with which engage the teeth of the pinions & 100
d', secured to the shaft @°. The pinions & 4
are of different diameters, that controlling the
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movements of the positive electrode being
about twice the size of the other to compensate
for the unequal consumption of the carbons
and to maintain the are in substantially the
same focal position, If desired, the pinions
may be connected to the shaft through a back-
ing-ratchet, so that either or both of the car-

bons may be raised or lowered independently -

of the rotation of said shaft, and the holders
and slides are of such relative weight and pro-
portion as, in eonnection with the shaft and
pinions, to establish a practical balance. The
shaft &, carrying the pinions, passes between
the vertical posts D IV, and has a bearing at
one end in the frame, asat ¢, and at the other
in the armature E of the electro-magnet It
By thus supporting the operating-shaft on the
armature of the electro-magnet the separation
of the earbons to form and within certain lim-
its maintain the arc is effected by the direct
application of the eurrent, for as the armature
is raised by the attractive force of the electro-
magnet the shaft is tilted, thus raising the
upper-carbon holder. The carbon-feeding
mechanism is applied to or opcrates upon the
shaft @, and is made preferably in the form

hereinafter described. Upon a shaft, f, is se-

cured a ratchet-wheel, F, and pinion f’, the
latter engaging a larger pinion, f7, on the op-
erating-shatt &. On the side of the ratchet-
wheel is formed a flange, /%, against which
bears an extension, ¢*, of the armature E, the
two constituting a brake mechanism for the
shaft @®. A bell-crank lever, I, is pivoted
upon the shaft f, and earries at-one extremity
the pawl /% Bngaging the teeth of the ratchet-
wheel F, and at the other the contact plates
or hrushes ¢y y. The armature or core of the
electro-magnet G is suitably attached to one
side of the vertical arm of the lever F', and
an adjustable spring, /4, isapplied to the other
side, acting in opposition to the electro-mag-
net. The brushes g ¢ are fastened to an ex-
tension of the lever T, but insulated there-
from, as shown in Figs. 3 and 7, and aré ar-
ranged to make contact with the platesG*G*G*
as the lever is moved from side to side. These
plates are insulated from each other and from
theirsupport. Themiddleplate,G’,isconnect-
ed to the coils of the clectro-magnet . The
plate G* is connected directly to the upper-
carbon holder, and the plate G* to the same
carbon holder through the coils of the electro-
magnet G. A pivoted lever, H, carries at one
end the armature of the electro-magnet ', of
relatively high resistance and located in a
shunt around the lamp, and at the other a
contact-spring, H? for making the connection
between the plates G*and G*. The resistance
of the shunt-cireuit is proportioned so that
the armature of the electro-magnet H' will not
be raised until the resistance of the circuit
through the carbons is abnormally increased
and the relative tension of the spring f* and
power of the electro-magnet G is such that the
brashes will not be entirely withdrawn from

contact with the plate G* so long as the resist-
ance of the are remains uniform or within cer-
tain limits, the main portion of the current be-
ing directed through thespring H>and plate G*.

The operation of the feeding mechanism as
thus constructed and arranged is substantially

as follows: The carbons being brought into

contact, the lever F' held to one side by its
spring, and the spring H* in contact with the
plates G® G*,the main current,entering through
the electro-magnet T, passes to the plate G,
whereit divides, part going through the spring
H?, plate G*, and electro-magnet G to the up-
per carbon, and part through the brushes g g
and plate G* to the same carbon. As soon as
the cireuit is established through the electro-

- magnet I¥,the armature E will be raised, caus-

ing the shafy @ to be tilted, raising the upper
carbon, and thus forming the are. As the
armature B rises, the extension ¢ (which
may be provided with an elastic cashion, if
desired) is brought against the flange f* and
prevents the rotation of the shaft f so long as
the armature remains attracted. When the
arc elongates, owing to the consumption of
the carbons, and the resistance of the main
circnit is abnormally increased, the armature
of the electro-magnet T falls and the electro-
magnet H’' becomes engaged sufficiently to
withdraw the spring H* from contact with the
plates G° and G*. 'When open, the direct cir-
cuit between the plates G° and the carbon is
broken and the current diverted through the
electro-magnet G. The electro-magnet G be-
ing energized sufficiently to overcome {hc
spring f*, the lever is attracted, and the pawl
thereon ‘engaging the ratchet-wheel causes a

partial rotation of the shaft d®in a directionto -

feed the carbons together. As the lever is at-

tracted toward the electro-magnet G, the

brushes are caused to pass from the plate G to
plate G? thus breaking the ciredit through
magnet G and establishing it through the plate
G*." The spring immediately draws the lever
back, when the same operation is repeated,
until the carbons are fed a sufficient distance
to reduce the resistance of the main circuit
and establish the are. - As soon as this is ae-

| complished, the armature of the shunt-mag-

net is released, the connection between the
plates G* and G* re-established, and the ar-
mature of the electro-magnet E' again raised.
In order to avoid breaking the main circuit
entirely as the brushes move from one of the
outer sections tothe other, I construct the said
brushes or contact-makers in two parts, one of
which is longer than the other, and as the le-
ver is moved from side to side contact is estab-
lished between the two outer sections, G* and
G+, before passing from either and onto the
middle plate,G*. It will thus be seen that the
plate G*, representing the terminal of the en-
tering circuit, is at all times connected with
one or both of the plates G* G, and hence the
circuit through the carbons is maintained dur-
ing the entire excursion of the lever. /
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Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— .

1. The sliding board of a locomotive-head-
light, provided with ways, in combination
with the vertical plate carrying the electric
lamp, the adjusting-serew, thumb-nuts, and
removable yoke, substantially as described,
whereby the lamp can be readily applied or
removed from the head-light, as set forth.

2. In combination with the reflector for a
locomotive head-light, an electric lamp the
working parts whereof are supported upon a
single plate diagonally disposed in rear and
to one side of the reflector,substantially as de-
seribed.,

3. In combination with the reflector of a
head-light,a diagenally-arranged support dis-
posed in rear and to one side of the reflector,
two slides earrying the earbons, and a shaft
connected to the said slides and actuated by
the operating mechanisim, substantially as de-
seribed.

4. Ineombination with the reflector secured
to the sliding hoard and located within the
inclosing-ease of & head-light, a focusing elee-
tric lamp the operating parts whereof are all
mounted upon a vertieally-adjustable plate
supported on ahorizontally adjustable and re-
movable plate, substantially as deseribed.

5. In a locomotive head-light, and in eom-
bination with the ways sccured to the sliding
board and the removable yoke, the adjustable
plate carrying the lamp-operating mechanism,
and provided with detachable adjusting de-
vices engaging said yoke to permit the re-
moval of the yoke and the withdrawal of the
lamp, substantially as described.

6. In combination with the reflector, the
diagonally-arranged plate, the slides mounted
and sustained upon said plate, and provided

Awith earbon-carriers projecting the one above

and the obher beneath the reflector,and mech-
anisn for controlling the movements of said
stides to feed the earbons and form the are,
substantially as deseribed.

7. In combinalion with the vertical plate
provided with guides or ways, the earbon-car-
riersworking therein,and provided with teeth,
as deseribed, and the rotating operating-shaft
passing diagonally between said slides and
carrying the pinicns for engagement there-
with, as and for the purpose set forth.

S. In combination with the movable carbons
and their holders, a tilting and rotating driv-
ing-shaf supported at one end by the arma-
tare of an eleciro-magnet included in the
lamp-ecirenit, substantially as deseribed.

9. In combination with the movable ear-
bons and their holders, a rotating shaft for
conbrolling their movementsand pivotally sap-
ported at one end, and adapted, when tilted,to
separate the carbons and form the are, sub-
stantially as deseribed.

10, Incombination with the sliding carbon-
holders provided with teeth, the pinions en-

6L ‘ 3

gaging therewith and mounted upon & tilting
and rotating shaft, substantially as desecribed,

11. In an are lamp, and in combination
with the movable carbons thereof, a rotating
tilting shaft carrying pinions for engagement
with the carbon-holders,suppoited at one end
in a movable Dbearing whose position is de-
termined by the attraction of an electro-mag-
net in the lamp-cirenit, substantially as de-
seribed.

12, Imanare lamp, andin combination with
the driving-shaft therefor, the armature sup-
porting one cud of the said shaft and provided
with a brake for engagement with a drum
fastened to the counter-shaft,and intermediate
gearing between the counter-shaft and driv-

JAng-shalt, whereby the rotation of the counter-

shaftisprevented when the armature is raised,
substantially as described.

13. In an are lamp, the combination of the
main driving-shaft supported at oncend inthe
armature. of an clectro-magnet, the counter-
shaft geared to the main shaft and operated
upon by the feed mechanism, and a cluteh con-
nected to said armatare, as and for the pur-
pose seb forth. .

14. Tn combination with atilting main driv-
ing-shaft, a counter-shaft mounted in fixed
bearings and geared to said main driving-
shaft, and mechanism, such as indieated, for
intermittingly rotating the said counter-shaft,
and through it the main driving-shalt, as and
for the prrpose set forth,

15. The combination, in an are lamp, of a 1

divided cirenif, in one branch of which is lo-
cated an clectro-magnet (or effecting the feed-
ing of the carbons, and aswiteh operated ipon
by said clectro-magnet to alternately divert
the current throngh each braneh, substan-
tially as described.

16. The combination, inanarclamp, of a di-
vided main eireuit, in onebranch of which ig
located an electro-magnet for controlling the
feed of the carbons, a switel operated upon
by said cleetro-magnet for alternately divert-
ing the current through the two branches, and
an electro-magnet of relatively high resistance
located ina cirenit aronnd the lamp and oper-
ating to shunt the main enrrent through the
branch containing the electro-magnet when
the resistanee of the are is inereased, sub-
stantially as deseribed.

17. In aneclectric lamp, and as = means for
regulating the feed of the carbens, a divided
main civeuit, a feed-actuating eleetro-magnet
located in one of said braunches, & cut-out lo-
cated in the other branch, and a switch actu-
ated by thesaid electro-magunet to alternately
divect the main eurrent through the twe
branches, substantially as deseribed.

13. In an electric lamp, and as a means for
regulating the feed of the carbons, a divided
main eirsuit, a feed-actuating electro-magnet
located in one of said branches and 4 cut-out
in the other, an electro-magnet of relatively
high wvesistance located in a shunt - cireuit
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around the lamp and controlling the said eut-
out, and a switch mechanism controlled by the
first-mentioned electro-magnet, for alternately
directing the current through either branch
when the cut-outis raised, substantially as de-
seribed.

19. In an electric lamp, and in combination
with the feed-actuating mechanism and a di-
vided main cireuit, an electro-magnet located
in one of said branches and a cut-out in the
other, an electro-magnet located in a shunt-
circuit around the lamp and operating the cut-
out, and aswitch operated by the electro-mag-
net in the branch of the main cireuit, to trans-
fer the current from that branch to the other
branch, substantially as described. '

20. In combination with the movable car-
bons and feeding mechanism therefor, and as
a means for actnating said feeding mechanism,
the divided circuit, the electro-magnet in one
branech, the second branch of relatively low
resistance containing a cat-out operated by an
electro-magnet in a shunt-cireuit, a switeh op-
erated by the electro-magnet in the branch

- circuit to disconnect-the said branch and di-

vert the main current into the other branch
without interrupting the same, and the feed-

ing mechanism operated by the switch-lever, |

substantially as described.

21, Inanare lamp, and in combination with
the carbon-carrying devices, the pivoted shaft
connected to the armature of an electro-mag-
net in the main eircuit, the electro-magnet in

one branch circuit and a second branch eir-

cnit of less resistance, a cut-out located in the 35

branch of less resistance and operated upon
by an electro-magnet in a shunt-circuit, a
switch operated by the electro-magnet in the
branch ecircuit to disconnect the said branch
and divert the current into the other branch
without interrupting the main current, and
a feeding mechianism operated upon by the
switch-lever, substantially as described.

22. In combination with the feeding mech-
anism and with the lever operating the same,
the branch circuits, the electro-magnet located
in one of said branches and operating on the
lever, the contact-springs carried by said le-
ver, the three contact-plates connected, re-
spectively, with the branch circnits and the
main line, whereby as the lever is attracted
by the electro- magnet the main current is
gradually diverted from one branch to the
other, substantially as described. .

23. In an electric lamp, and in combination
with the vibrating lever for actuating the feed
mechanism, the three switch-plates insulated
from each other, and connected, the two outer
ones to the respective branch circuits and the
middle one to the main circuit, and the double
contact-springs, arranged and operating sub-
stantially as described.

GEO. C. PYLE.
Witnesses: .
D. L. WHITTIER,
MIRABEAU N. LYNN,
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