Sheet 1.

3 Sheets

(No Model,)

J. 0. YOUNG.

Patented Nov. 6, 1888.

s S—— S 7 4
LRSS S S SeS SNRNS

INVENTOR .

FT

ATTORNEY,

S SN SETIERSS RS,

ARC LAMP,

e e

Fig1e @

No. 392,393.

WITNESSES

R NN\§

M. PLTERS. Photo-Lithographer. Washington. D. C.




(No Model.) » 3 Sheets—Sheet 2.
J. C. YOUNG. '

ARC LAMP.
No. 392,393. Patented Nov. 6, 1888.

WITNESSES: INVENTOR,

Ny P
G by n




(No Model.) - '3 Sheets—Sheet 3.
J. C. YOUNG.

ARC LAMP.
No. 392,393.. Patented Nov. 6, 1888.

- g 5.
J

gl n'

mml-lrmnl mz\\\\n-nnn:

iy

J

WITNESSES:

ATTORNEY.

4”76 A Shpriipe

N. PETERS, Photo-Lithographer, Washington, D. C.




0

UNITED StAaTES PaTanT OFFICE,

JOHN C. YOUNG, OF NEWARK, NEW JERSEY.

ARC LAMP.

SPECIFICATION forming part of Letters Patent o, 392,393, dated Movember 6, 1888.

Application filed December 1, 1886. Serial No. 220,402,

Lo all whom it may conceriu:

Be it known that I, JouN C. YoUNg, a citi-
zen of the United States, residing in Newark,
in the county of Hssex and State of New Jer-
sey, have invented certain new and useful Im-
provements in Electric-Are Lamps; and I do
hereby declarethat the followingisafull, clear,
and exact description of the invention, such
as will enable others skilled in theartto which
it appertains to make and use the same.

My invention has for its objects, first, to re-
move one cause of the unequal action of the
main or lifting magnet in are lamps by mak-
ing the work which it has to do practically
constant; second, to counteract the effects of
carrent variations in arc-light eireuits, and
thereby to obviate the flickering or unsteadi-
ness of the are, which forms oue of the chief
difficultiesinthe operation of are lamps; third,
to do away, wholly or in part, with the car-
bon rod,and thus reduce the length of the
lamp; fourth, to provide means whereby a

- longer carbon ean be used to effect the same
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ends that are accomplished by double or du-
plex are lamps; fifth, to make the above im-
provements applicable to arc lamps operated
either by a cluteh or clock-movement; sixth,
to provide an improved clutch which shall be
certain in its gripping action and at the same
time shall give freedom of movement to the
carbon when brought into the proper position,
and, seventh,to provideacarben-carrier which
shall be so connected with the gniding-tube as
to enable the carbon to find its own perpen-
dicalar and dispense with close-fitting guides
for carbons or carbon rods.

Inarc lamps as heretofore constructed the
work to be done by the arc-establishing mag-
net has varied with the varying length of the
feeding-carbon in the process of its consump-
tion—that is to say, as the carbon is wasted
there is constantly less weight to belifted, and
asa consequence a magnet which hasbeen set to
establish a eertain length of are when the car-
bon was first inserted will gradually lengthen
the original normal arc by reason of the smaller
resistance which it finds to itsattractive power.
Those who are accustomed to observing the
action of arec lamps have noticed that there is
a period usnally near the beginning of its life
when every arc lamp burns with its greatest
elfectiveness, while after that period thereis a

(No model.)

change in the action of the lamp, and the are
grows longer and burns with less steadiness.
The means whieh Temploy to ecvercomethis de-
fect consist of an endless chain passing around
the wall of the tube within which the carbon is
supported and attached to the carbon-earrier,
the latter being at the top of the tube when
the full-length carbon is inserted in place.
The portion of the chain outside the tube is
made substantially equal in weight to the car-
bon itself, and as the carbon feeds enough of
the chain is fed over the top of the tube to
compensate for the loss in the consumption of
the carbon.

The cause above mentioned is a mechanieal
cause affecting the action of the main magnet
in an are lamp. This maguet is also subject
to a variable action due to variations of the
current on line and to variations in the me-
chanical construction of the magnets of differ-
ent lamps. The variations of current ave pro-
duced by a variety of causes originating both
on the line and at the generator and are con-
stantly going on, and every variation of cur-
rent, by producing a change of resistance,
causes another variation of current, and so on
until some counter-action is set up. The flick-
ering caused by these variations of the current
is the main objectionable feature in are lamps.

I am aware that many devieces have been
invented for restoring the arc after it gets be-
yond its normal length, such devices consist-
ing usually of o cluteh or the brake or pawlof
a clock-work mechanism.

My improvement consists of a lever, the free
end of which, when applied to a clatch-lamp,
travels in the same direction as the cluteh, but
at a greater speed., Theleveris set almost in
eontact with the cluteh after the lamp has been
adjusted to its proper length of are, so that
when the cluteh is affected in such 2 manner
as to lengthen the arc still further the lever
will trip the elutch and cause it to feed while
suspended. DMoreover, the arrangement may
besuelr that by the contact between the clutch
and the lever a shunt-circuit of the proper re-
sistance will be closed, shunting the superflu-
ous eurrent around the lifting-magnet.

My improvement may also be applied to
lamps operated by clock-movement,.

I propose to use in place of the lower carbon
a copper rod and to let the cluteh act directly
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upon the body of the upper carbon. In that
way I can dispense with the usual earbon rod
and reduce the length of my lamp. If pre-
ferred, a lower carbon can be used, in which
case I shall havethe rod of the same diameter
as the upper carbon and forming an extension
of it. The length of the rod, however, instead
of being, asis usual, equal to the waste of both
the upper and lower carbons, will be simply
equal to that of the lower carbon alone.

With my form of lamp I can employ a car-
bon of about twice the length of the ordinary
carbons and make my lamp serve all the pur-
poses of a double or duplex arc lamp. If I use
a copper rod instead of a lower carbon, the fo-
cus will remain practically constant, owing to
thg almost imperceptible waste of the copper
rod.

The above features of my invention, to-
gether with those not referred toin detail, will
be fully set forth in this specification, and
more particularly pointed out in the claims.

The construction of my lamp is illustrated
in the accompanying drawings, in which—

Figurelrepresentsavertical section through
my lamp. Tig. 1*is a detail of my clutch.
Tigs. 1" and 1° are details of my carbon-carrier.
Fig. 2 is a diagram of the lamp-cireuit, illus-
trating also the operation of my clutch and
tripping mechanism. Figs. 3 and 4 show my
improvements applied to a lamp operated by
clock-work, and Fig. b is a detail view.

Referring to the drawings by letter, A is an
arc lamp constructed in accordance with the
prineiples of my invention. The principal part
ofthe lamp-frame consists ofan insulating plate
orsupport, B. Uponthisbase and withina cen-
tral aperturethrough thesameis secured a me-
tallic casing, C,which incloses my clutch mech-
anism and main operating-magnet. A tube,
D, extends down into the casing, and an outer
tube, I, is screwed to the top of the easing,
the inuer tube being secured at its upper and
lower ends to supports within the tube E and
the casing, respectively. A cap, T, isscrewed
to the top of the outer tube, and an eye, G, on
the top of the cap serves as a means for at-
taching the lamp to a hook or other suitable
support.

The upper carbon electrode, H, is supported
within the tube D. The carbon is set into a
carrier, I, the upper part of which is shaped
like a flattened sphere or ball, or rather like a
sphere or ball that has been cut away on op-
posite sides. The diameter of the ball issub-
stantially the same as the diameter of the in-
ner tube, so that the ball constitutes a bearing
and ab the same time offers very slight resist-
ance to the carbonin finding its perpendicular.
Upon the upper flat or cut-away part of the
sphere are supported three flaring springs,i4+,
which also pass outinto contact with the inner
walls of the tube D and make electrical con-
nection therewith. The ends of the springs

may be carved or rounded, as shown in Fig.
1%, so as to make practically a balljoint with
the tube, and when they arc so construeted
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they may, if preferred, form the only bearing
for the carbon-carrier, the flattened ball be-
ing dispensed with.

To the upper side of the sphere are secured
the ends of heavy cords or chains J, and to the
lower side of the same sphere are secured the
ends of leaders or small cords or chains J, the
latter forming extensions or continuations of
the former and the whole constituting after at-
tachnment a pair of endless cords or chains se-
cured to thesphereI. The cordsextend over

‘pulleysjj, pivoted at the upper and lower

ends of the tube D, and the arrangement is
such that the heavier part of the cord hangs
outside the inner tube when the carbon is of
full Jength, while the leader is suspended in-
side the said fube. Itis intended that the
leaders shall have no appreciable weight,
while the weight of the parts J shall be ex-
actly or substantially equal to the weight of
the upper carbon and shall form a counter-
poise therefor. This being the case, it 1s evi-
dent that when a new carbon is inserted and
the earrier is close to the upper end of the
tube D there will be no weight tending to
carry the carbon down, except the weight of
the earrier itself and its attachments. This
weight will ordinarily be from four to six
ouncesand will be entirely sufficient to operate
the earbon. When, now, the carbon is con-
sumed,thereis of course aloss of weight in car-
bon,which, however, is compensated for by the
feeding of the cords J over the upper pulleys
J. Thus the carbon is fed downward under
an unvarying weight, and the magnet which
lifts the carbon has constantly the same work
to do. It will be understood that the chains
J are fed into the upper endof the tube to the
same extent as that to which the carbons are
consumed. Asthe carbon and the chainsare
of substantially the same length and the same
weight, it is evident, that the weight repre-
sented by the feeding of the cords for a given
distance will counterbalance the waste of the
same length of material in the carbon. The
lower elecirode in my lamp consists of a cop-
per rod, I, secured in a supporting arm or
bracket, K. The bracket itself is secured to
the insulating-frame B and connected with the
insulated binding-post L. I prefer to use a
copper rod, so as to preserve the focus of the
lamp at a fixed point, the waste of my copper
electrode being practically imperceptible even
after long use. I am aware that it is not new
to use such an electrede, and I make no claim
regarding it.

On the bracket K, I support a globe or chim-
ney, M, for purposes well understood. Above
the arc a curved sheet or disk of metal, N, ex-
tends across the lamp and is secured around
its edge toa rim, O. The latter is attached to
the frame B, and extends over the casing G,
and is closed around the outer tube, B. The
object of the parts last mentioned is to give a
symmetrical contour to the lamp and to pro-
tect the parts. Thelower sheet or disk, N, may
serve as a reflector for the light from the are.
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P is the main or are-cstablishing maguet of
my lamp. It is located, as has been said al-
ready, within the casing C, and the ends of its
coil are secured, respectively, to the said cas-
ing and to an insulated binding-post, I/, I
have chosen the solenoid form formy magnet,
and have constructed its core P’ to be mov-
able up and down upon a central guide-rod,
Q, secured in the bottom of the casing and
supported at the top in a hollow secrew, q
which passesinto oneend ofthesolenoid-frame.
The core P’ is rigidly connected with a hori-
zoutal arm, I}, which has two links, » +, piv-
oted to it. The former and outer link is at-
tached to one end of a clutch, S,the otherend
of which is adjustably supported upon a stop
or fleor, T. The means of adjustmeni consists
of a screw, s. The other link, », is attached
to a trip lever or chaser, U. between its pivot
wand its outer free end. Thislever or chaser
has a central opening, which surrounds the
upper carbon, I, and leaves it free to play
back and forth without interference from the
carbon. Its frecend stands beneath the elutch-
lever, as shown, and is provided with an ad-

Jjustable serew, o/, which can be brought into

any desired degree of proximity with the
cluteh-lever,

It is evident that the lifting of the core I’
will operate both the cluteh-lever to establish
the arc and the chaser. It isalso evident that
the fiee end of the latter will move faster than
the eluteh-lever, owing to its mode of connec-
tion with the arm R. Supposc now that the
lamp is put in operation and the are cstab-
lished. ~After this has happened the serew
is turned until it comes in contact with or in
very close proximity to the under side of the
clatch-lever.  Assunming that it is brought in
contact with the said lever when the are is
burning ab its normal length, it is plain that
the cluteh eannot be lifted to lengthen the are
by any of the current variations referred to
above without being tripped while suspended
by the end of the screw and caused to feed ab
ouce; or, rather, the chaser will be likely to
prevent altogether the lifting of the eluteh, and
will insure that the are will never exceed its
normal length, while the proper feeding of the
carbon will be accomplished in the usual way.
I thus climinate one element of unsteadiness
in the operation of are lamps. It will be ob-
served that whereas in are lamps as ordinaril y
construeted the clutch seeks its floor in order
to be released, in my lamp the chaser itself
may be regarded as amovable floor,which re-
leases the eluteh-lever by following it and im-
pinging against it. In general, when the con-
struction is that deseribed above, I prefer to
adjust the serew o’ so that it will make abso-
late contact with the clutch-lever after the
cstablishment of the are. I sometimes, how-
ever, adjust the screw in close proximity to the
clutch-lever and introduee a shunt-cireuit of
asuitableresistance connecting with the cluteh-
lever and with the serew «/, which in this in-
stance is insulated from its lever. This con-

[

struction is shown in Tie, 2. When the are
begins to lengthen beyond the normal, contact
is made between the screws «’ and the clutch-
lever, and a part of the eurrent is drawn off
from the maguet P,thereby decreasing itstend-
ency to lift.

The details of my cluteh are shown in Fig.
1t It consists, essentially, of a split tube,
cach half o of which is provided with a lug, ¥,
which extends into a slot in the cluteh-lever
and is pivoted there. The split tube passes
through a circular opening in the clutch-lever.
Stops z z are provided for limiting the play
of the tabe halves and prevent the binding of
the clutch. The inside of the tube-halves is
slightly rounded from end to end for a similar
reason.

InFigs. 4, 5, and 6 I have illustrated means
whereby my improvements may be applied to
a lamp operated by a clock-movement. In
Fig. 4, 1 is a wheel or pinion connected with
the feed of an arc lamp in any suitable man-
ner. - Connected with it is a dram or pulley,
G, around which the lower end of one of the
leaders J’ is woand. The cords J', as before,
form a counter-balance for the earbon, but the
carbon - carrier and its attachments form a
weight tending to revolve the wheel 1. The
latter engages with the pinion 2 on the wheel-
shaft of a wheel, 3, which latter engages in
turn with a pinion, 4, on the shaft of a drum
or brake-wheel, 5. All these wheels are sup-
ported on a suitable frame, which is pivoted at
7 and connected beyond the pivot to the core
of the magnet P; also pivoted at 7 is an angu-
lar lever, 8, to one end of which is attached an
adjustable retractile spring, 9, secured to a
downward projection of the {rame. The other
end of the lever S has attached to it a brake
belt or band, 10, which passes over the brake-
wheel 5 and is secnred to the frame. Within
a slot, 11, in the lever S plays a pin, 12, pro-
jeeting from an angular lever, 13, pivoted to
the frame, and carrying at its outer end an
adjustable serew corresponding to the serew
in the outer enid of the cluteh-lever in Tig. 1.
This serew, when the clectrodes are in contact,
touches its floor T. Delow the outer end of
the lever 8 is located an adjustable screw, 1.
The clock-work will be released and the car-
bon fed whenever the brake-wheel is relieved
ol the pressure of the band 10,which happens
when the outerend of the lever islifted. This
lifting will take place when the lever is drawn
down against the screw o by the pull of the
magnet ', and also when for any reason the
frame passes 5o far in the other direction as to
causc the serew in the outer end of thelever 18
to be pressed against the floer T In the lab-
ter case the lever 8 will be lifted by the pin12
in the slot 11. The frame and the screw o
may or-may not form pertiens of a shunt-cir-
cuit. If they do, however, the action will be
the same as in the apparatus illustrated in
Tig. 2. InTig. 5 the frame is pivoted at 7

outside the magnet-core, the tendency of the
magnet being to lift the cloek-work instead of

75

8o

35

90

100

IIg

120

=
o
w

130




20

depressing it. In this construction I cause
the carbon to be lifted by two friction-wheels,
14 and 15--one on the shaft of the wheel 1 and
the other ona shaft yieldingly supported onthe
opposite side of the carbon, as shown. The
support consists of an angular lever, 16, piv-
oted at17, and under the influence of a spring,
18, attached to the frame. When the frame is
lifted too far by the action of the magnet, the
carbon is fed and a short circuit is formed
having the proper resistance. 19 isa counter-
balance for the clock-work frame.

By reference to Fig. 6 it will be seen that
the counterbalance-cord is wound on pulleys
77, standing at right angles to the friction-
wheels 14and 15. The action of the cord will
be readily understood from what has gone
before.

It will be understood that a single cord or
chain, J, and a single leader, J', may be em-
ployed 1nstead of the two shown, the neces-
sary feature being that the outside cord shall
practically counterbalance the carbon elec-

" trode.
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By using the form of lamp shown in Fig. 1
I do away with ashunt-magnet altogether and
produce at the same time an efficient lamp.

I do not elaim herein the details of the con-
struction shown in Figs. 4, 5, and 6, as I con-
template making them the subjects of sepa-
rate applications for Letters Patent.

Having now deseribed my invention, what I
claim is—

1. In an electric-are lamp, the ecombinatioa,
with the consuming electrode, its carrier, and
asnitable guide therefor, of an endless cord or
cords connected with the carrier and passing
around the guides, the said cord or cords hav-
ing an inner portion of very slight weight and
an outer portion of substantially the same
weight as the electrode, as set forth.

2. Inan electric-are lamp, the combination,
with the consuming electrode, its carrier, and
a guiding-tube therefor, of an endless cord or
cords attached to the carrier and passing over
pulleys at the top and bottom of the tube, the
said cord or cords having the part within the
tube of very slight weight and the part out-
side of substantially the same weight as the
electrode, substantially as set forth.

3. Inan electric-arc lamp, the combination,

" with the clutch-lever resting at one end on a

floor or stop and pivoted ab the other to the
main- magnet armature, of a trip lever or
¢chaser?’’ whose free end is in contact with
the cluteh-lever when the arc is established,
the said trip-lever being swiveled to the said
armature between its free end -and its fulerum,
as and for the purpose set forth. :

4. In an electric-arc lamp, the combination,
with the clutch-lever and a trip-lever adapted
to trip it in suspense, of a shunt-circuit which
is closed by the contact of the clutch and trip
levers.

5. The combination of the feed-controlling
magnet and its armature with a clutch-lever
pivotally connected at one point with the ar-
mature and an independent trip interposed
between the armature and another point of
the clutch-lever, substantially as deseribed,
whereby the clutch-lever will be tripped in
suspense on an abnormal increase of the are.

6. The combination of the feed-controlling
magnet and its armature with a clutch-lever
pivotally connected at one point with the ar-
mature and an independent trip interposed
between the armature and another point of
the clateh-lever, substantially as described,
whereby the clutch-lever will be tripped in
suspense on an abnormal increase of the are,
and a stationary stop for the said cluteh, sub-
stantially as described.

7. The combination of the feed-controlling
magnet and its armature with arc-establish-
ing devices pivoted to one point of the arma-
ture and a trip interposed between the arma-
ture and another point of the arc-establishing
devices, substantially as set forth.

8. The combination of the feed-controlling
maguet and its armature with a clutch-lever
pivoted to the armature, and a trip-lever, the
said trip-lever being interposed between the
armature and another point of the clutch and
pivoted to an independent support and swiv-
eled to the armature at a point between its
pivot and its free end. ‘

In witness whereof T have hereunto signed
my name in the presence of two subscribing
witnesses.

JOHN C. YOUNG.

Witnesses:
GEORGE H. STOCKRIDGE,
CHARLES A. SAAL.
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