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UNITED STATES

PaTeENT OFFICE.

SILVANUS F. VAN CHOATE, OF NEW YORK, N. Y.

ELECTRIC-ARC LAMP.

CPRECIFICATION forming part of Letters
B Application filed June

7o all whom it may concern :

Be it known that I, SiLvanus F. VaAx
CHOATE, a citizen of the United States, and
a resident of New York, in the county of New
York and State of New York, have invented
certain new and useful Improvements in Elec-
tric Lamps, of which the following is a speci-
fication.

The objects of my invention are to produce
an electric lamp that will give a more steady

expenditure in electrical energy, and at the
same time susceptible of being formed with a
higher artistic appearance, and also free from
many of the serious defects of other arc lamps.
I attain these objects by introducing several
new features, among which may be mentioned
the following: first, the introduetion and pe-
culiar arrangement and combination of two
distinet automatic feed movements in regulab-
ing the carbons, one of which I call the *‘abnor-
mal feed”” and the. other the ‘“micrometer-
feed,”’ the formeracting antomatically without
magneticinfluences,and thelatter acting under
the restraint of magnetic action; second, the
peculiar arrangement of magnets, coils, and’
circuits by which a very low resistance in the
lamp to the action of the electric current is
attained; and, finally, the peeculiar arrange-
ment of the reflectors, globes, supports, and

artistic effects are attainable.

In the accompanying drawings, Figure 1 is
a vertical central section of the working mech-
anism of the lamp on the line x z of Fig. 2.
Fig. 2 is a top view of the same, the part on
the line y 4, Fig. 1, being shown in section,
and shows the relative position upon the in-
sulated plate sapporting the lamp mechanism
of the posts supporting the various parts.
Fig. 3 isavertical central section of the work-

Fig. 2 at right angles to the section, Fig. 1.
Fig. 4 is a horizontal section on the line y v,
Fig. 3. Fig. 5 1s a plan view of the main
armature, looking at the same from beneath,
and shows the stop-catch. Fig. 6 is a dia-
gram of the connections and circuits in the
lamp. Fig. 7 is a vertical central section of a
casing for the working parts of the lamp, and
shows the manner of supporting the plate or

P'atent No. 302,061, dated July 15, 1884.
12, 1882, - (No model.)

table which ecarries the lamp proper. Fig. 8
is an elevation of the complete lamp, showing
the globe, reflector, casing, and supporting-
arm. Fig. 9 is a vertical central section illus-
trating a modified construction of the sup-

‘porting -arm, the tube carried thereby, and

the devices for making electrical connections
beéetween the main-line conductors and the
lamp. Tig. 10 is a detail view.

A, Figs. 1, 2, 3, 4, and 7, represents a sup-
porting plate or disk for the operative mech-
anism of the lamp, preferably of an insulat-
ing material, and hung, by means of rods B
B, Figs. 2 and 7, from the interior of the cap-
piece or hood C, in the manner clearly shown
in Fig. 7. -

D D, Figs. 2 and 3, are standards rising from
the plate A, and connected at their top by a
cross-piece, a, Figs. 1, 2, and -3, from which
latter the spool of the regulating electro-mag-
net of the lamp is supported. /

E represents the spool, upon which are
wound the usual coil or coils, connected inthe
ordinary manner with the general circuits
supplying current to the lamp, which spool is
of iron or similar magnetic material, and is
provided with a pole-piece, b, clamped to its
upper head, and extending downward into line
with its lower head, so as to form, in effect, a
horseshoe - magnet, both poles of which act
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upon the armature ¢, by which the feed mech-

{1 anism is actuated or controlled.

The extension b may be formed or cast in
one piece with the spool, if so desired. D/,
Fig. 1, indicates & supporting and adjusting
serew mounted in the cross-piece a, for sup-
porting and adjusting the spool or regulating
magnet B by means of a screw-thread on its
lower end, said spool being prevented from
turning, and being also guided, by apin, d, pro-
jecting upward from the plate A through the
armature into a perforation in the lower spool-
head.

The center of the spool or magnet E is made
in the form of a hollow cylinder, as indicated,
to form a path for the carbon-carrier I, and a
metallic sleeve, ¢, preferably of brass, fitted

- nicely to said carrier, so as to make good con-

tact therewith, but at the same time to move
longitudinally upon said carrier, or to allow
the carrier to be moved within it Thesleeve
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e is guided ab its two extremities by rings or
washers f f, preferably of steel,which are fixed
onein sleeve of insulating material ¢, mounted
in the cross-piece @, and the other in an in-
sulating-sleeve,y',supported by aflange formed
upon the interior of a short tube, G, which lat-
teris supported beneath the plate A by means
of screws, which enter a flange at the top of
the tube in the manner indicated.

Athisindieated a blade-spring fixed at one
end toastud projecting upward from the plate
A, and bearing at its free end upon the upper
side of an insulated pin, %, projecting from the
side of the tube ¢, so as fo tend constantly to
force the latter downward with a force suffi-
cient to remove the knuckle-joint levers R R
from contact with the carrier, ag wellastomove
the armatureand carrier ¥ downward prompt-
ly. This device is shown in detailin Fig. 10.

Fixed to the tube, so as to move with it or
to carry it upward against the action of the
spring when attracted by the regulating-mag-
uet, is the armature ¢ of the regulating clec-
tro-magnet, inor on which armature is pivot-
ed aspring-actnated friction cluteh or dog, H,
here shown ag in the form of a bell-erank le-
ver, although other forms might be employed.
One arm of said lever is rounded at its end,
where it forms a friction toe or clamp bearing
against the side of the carbon-carrier, while
its other end is acted upon by a coiled spring,
which is held in a tube mounted upon the
armature,and tends to hold the friction-toe in
engagement with the carrier with a foree reg-
ulated by an adjustable cap, m, secured upon
the upper end of the tube containing the
spring. The amount of friction is to be ad-
justed to such a degree that the carrier will
be held from feeding, and when the tube and
the connected armature move downward the
carrier will be moved downward by a. posi-
tive action, bub that the toe can slide over the
surface of the carrier when the latter is held
from upward movement, and said toe and its
actuating-armature are lifted by the attrae-
tion of the regulating electro-magnet.

K is an adjustable stop for the armature,

which stop may be adjusted to determine the
length of arc that shall be formed when the
lamp begins to act, as will be presently more
clearly seen, while K’ is a second adjustable
stop adjusted slightly above the line of the
stop K, and immediately beneath the horizon-
tal arm of the friction-cluteh T, so that if the
armature and the connected cluteh drop to a
sufficient distance to bring the horizontal arm
into engagement with the stop the friction-toe
will beremoved from engagementwith the car-
rier, which will then drop frecly. The latter
stop Itermthe “‘abnormal feed-stop’’ orreleas-
ing device,whichin the normal operation of the
lam] does not come into action, the operation
of feeding the carrier to compensate for com-

“bustion of the carbon being brought about by

65

the movements of the armature between the
spool and asecond stop, to be presently de-
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scribed, which stop T term the “auxiliary’
or ““micrometer’’ stop, and whichisapplied so
as to prevent the armature from dropping
baclk to a point where the friction-cluteh will
be released. The latter stop is under the
control of any suitable electro-magnet ener-
gized from the lighting-cirenit. In the pres-
ent instance,for the purpose of simplification,
I employ the regulating electro-magnet of the
lamp for this purpose. Said stop, when set
in position, allows only a very small range of
movement of the armature, which, by the
means of deviees to be presently deseribed,
results in the production of what 4 term the
“micrometer’’ feed.

The auxiliary or micometer stop is shown
at I, Figs. 8, 4, and b, attached to or formed
upon the end of an armature-lever, O, which
is pivoted bebween ears formed upon the
cross-piece a, and which bridges and is at-
tracted by both spool-heads, forming an arma-
ture or keeper across both heads. To thear-
mature L is applied a retracting-spring, o,
Fig. 3, or equivalent retracting device, which,
when the attraction ceases or becomes suffi-
ciently weakened, withdraws the stop out of
range of the armature-lever, and allows the
latter to drop back sufficiently to release the
friction-toe H. "The tension of the retractor o
is, however, soslight that during the ordinary
operation of the lamp it cannot overcome the
attraction of the magnet. If, however, the
attraction be diminished by extinction of the
arc, or by the formation of an abnormally
long are, the retractor will act, withdrawing
the stop and completely releasing the earbon-
carrier by removing the operative portion of
the friction holding and feeding device—viz.,
the friction-toe IT. ‘

R R represent two clutch-levers pivoted in
ears formed upon the tube G, and pressed into
engagement with the carbon-carrier I by light
springs s, or equivalent device. The function
of these levers or dogs is to prevent the car-
rierfrom being lifted during the upward move-
ment of the tube and the clateh H, their opera-
tioninthisrespect being due to the fact that the
dogs impinge against the carrier on a line be-
low their pivotal line of support, so that when
the carrier begins to move upward the levers
or dogs are caused to bind against it and stop
its movement under the lifting action of the
friction-cluteh H, the latter then sliding on
the surface of the rod. The carrier may, how-
ever, move downward freely Detween them,
as when moving in this direction it tends
to separate the levers. The carrvier may,
however, be moved upward at any time by
hand by the exertion of a suflicient force to
overcome the seb pressure of the two dogs and
the eluteh H, since the former are prevented
from knuckling beyond acertain degree by the
shoulders 7, which come down close to the up-
per edges of the dogs. The tube ¢ extends
downward to a point where, when the arma-
ture supporting it is fully released by the mag-
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net, said tube will come into contact with the
dogs and hold them out of engagement with
the carbon-carrier. It isobviousthatone dog
only might be made to effect the purpose of
the two. The employment of two is, how-
ever, preferable.

The plate A is made of insulating material,
in order to insulate the lower carbon and its
supports from the upper carbon and thelamp
mechanism, the clutches bearing on the car-
bon-carrier and such other portions as are in
electrical connection with the upper carbon.

The operation is as follows: 'When no cur-
rent is passing and the magnet or magnets are
not energized, the auxiliary or micrometer
feed-stop L is withdrawn out of range of the
armature by its retractor o, and the armatur
¢ rests against the abnormal feed-stops K K,
the latter of which withdraws the frietion hft
ing and impelling cluteh H, so that the car-
bon-carrier is free to drop and bring the up-
per carbon into contact with the lower. In
this position of the parts the tube e holds the
dogs R out of engagement with the carrier,the
distance to which they are removed being de-
termined by the adjustment of the stops K K.
‘When the current passesthrough the miagnets
of the lamp, the armature ¢ is lifted, the first
effect being to allow the clutch H to engage
with the carrier and raise it, the dogs R being
keptout of engagement with the carrier by the
tube e until an are of the proper length has
been formed. The tube ethenleavesthe dogs,
which come into engagement with the carrier
and prevent further upward movement there-
of, so that during theremaining upward move-
ment of the armature the cluteh H slips upon
the carrier, Thetimeat whichthe dogs shallbe
allowed to engage with the carrier, and the con-

sequent length of the are, is determined by the’

adjustment of the stops K K',as above stated.
The armature ¢ is drawn upward against the
poles of the magnet, but is prevented from
sticking by means of a facing of copper,miea,
or other non-magnetic material,applied to the
poles or to the armature. Simultaneously
with the attraction of the armature ¢ the aux-
iliary or micrometer feed-stop 1iis operated
by the armature O, and is set beneath the ar-
mature ¢, so that its downward movements are
limited thereby, and the clutch H cannot be
disengaged. The armature now plays be-
tween the poles of the magnet and the auxil-
iary stop and produces the micrometer feed
in the following manner, the extent of its
movements and the fineness of the feed being
graduated by the adjustment of the magnetb
by means of the supporting-screw D: When,
owing to consumption of the carbons, the
strength of the magnet decreases, the tube ¢
and connected armature ¢ are carried down-
ward by gravity and by theaction of the spring
h, and the carrier is fed downward by the ac-
tion of the friction-clutch H, its movement not
being opposed by the dogs R. ‘When, owing
to the resultant inereased attraction ofthe mag-

net, the armature is immediately raised again,
the carrier is prevented from rising with it by
the action of the dogs R, which lock it from
upward movement, and the clutch I then
takes a new posmon on the carrier, ready for
the next downward feed.

In the micrometer-feed movement the tube
e does not drop far enough to come into con-
tact with or operate the dogsR. If from any
cause the attraction of the magnet diminishes
so far that the auxiliary stop L is withdrawn,
the armature then recedes so as to come 1nto
contact with the stops K K’, whereupon the
carrier isreleased entirely and drops until the
carbons comeinto contact, as before described.
If the lamp be in condition to resume its op-

eration, the armature is immediately attracted -

again, the are formed, and the micrometer

,feedmo action again comes into play, or the
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ca1b0ns remain in contact, if the release has - -

been produced by switehing the current from
the lamp, until the magnet is energized by
turning on the eurrent again.

In addition to the feed-regulating armature
¢ and the auxiliary-stop armature O, I apply
to the electro - magnet E, in a smn]ar way
to armature O, another zn mature, M, which
serves to complete a cut-out or S‘lfe{y cirenit
around the lamp when the are is extinguished
or becomes abnormally lengthened. Thisar-
mature, likearmature O, forms a keepér across
the two -heads of magnet I, and ispivoted from
the cross-plate ¢, as shown. - One branch of
the safety-circuit wire is indicated, at m/, as
atttached to a blade-spring, n, projecting from
and soldered into the end of the armature and
serving as a retractor for the armature,
means of conveying the current thereto with-
out passing through the pivots by which it is
supported. The other branch of the safety-
cirenit is connected to an adjustable spring
contact-stop, p, mounted upon plate A, and
adjustable by a set-screw passing through a
post, D. A contact upon the end of armature-
lever M serves to complete the circuit. The
tension of the spring = is adjusted by a set-
serew passing through an extension from top
of post 1. Other means for retracting the
armature might be employed..

It is evident that the armatare O might be
utilized for closing the cut-out circnit and the
armature M dispensed with. T prefer, how-
ever, to employ the two armatures, as it is de-
sirable to set the retractor of the armature O
so that it will act with a less degree of diminu-
tion in the strength of the magnet than will
the armature M.

In order to attain as low a resistance to the
electric eurrent as possible in the lamp-mag-

nets, and to enable me to make the magnet of -

small. dimensions, T form arcund the magnet
E a branch circuit embracing a bobbin of wire
wound upon a spool, W, preferably of insu-

lating material, Fig. 7, the resistance of which

bobbin is sufficient only to divert the neces-
sary portion of the current into the electro-
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nmagnet It for energizing the same. As the
current flows in multiple are the resistance is
Iessened over what it would Dbe if all of the
current were compelled to pass through the
regulating electro-magnet.” The liability of
the latter to injury by heating from the elec-
trie current is also avoided.

The spool W is fixed in the top of the cap-
picce € in any suitable manner, and is made
hollow to form a passage for the carbon-ear-
rier I' and a support for an auxiliary tube,
A’, which serves to protect the carrier Ffrom
being jammed or interfered with by the con-
dneting-wives, which pass down to the lamp
through the space between said tube and the
outer tube, 4, which latter supportsthe whole
lamp structure. Tlectrical connection with
the carrier is made through its encireling
tube ¢, which latter carries a metallic collar,o,

ab its upper end, to which the positive main

conductor I is screwed or clamped by any
suitable means. ‘

At 17 is shown an insulated contact sup-
ported ina collar ab the top of thetubee,with
which contact a collar, 18, upon the carrier
comes into connection for the purpose of clos-
ing an electric cirenit to a mechanism which
will change the circuit to another Jamyp.

The remaining electrieal connections of the
arious parts are made in the ordinary way,
and the paths of the currents when the parts
are connected up are clearly indieated by the
diagram, IFig. 6, where the parts already re-
ferred to aredesignated by the same letters, P
representing the positive main conductor, and
N the negative. A resistance, Q, is inserted,
when desired, in the ent-out or safety cirenit,
as indicated, so that the resistance of said cir-
cuit when elosed shall be approximately equal
to that of the cirenit through the are.

Referring to IMigs. 7, 8, and 9, the protect-
ing-casing for the lamp is indicated by the fig-
ure 1,said casing being secured by serews,as in-
dicated, or by other means, to the cap-piece C.
To the lower end of the casing 1 issecured the
reflector 2, which may be made in one piece
with the tube, if desired, and of tin or any
other material. The cap-piece is sustained
from a bracket, 5, by a tube, 4, which serews
into the top of the eap-piece C, and is em-
braced by a ving or collar attached to the end
of the bracket. The rods which support the
Jower carbon, and are indicated at 8 3, extend
downward from the plate A within the inclos-
ing-globe 6, and at their bottom are connected
by the cross-piece by whieh the lower carbon
is supported. In case of a double-carbon
tamp there would be but one rod in the cen-
ter, carrying at its lower end a cross-head, on
either end of which the two ecarbons would be
supported. In either case the rodorrods and
the cross-piece at points below the arc are en-
tirely free from any attachments whatever,
and hang suspended and entirely disconnect-
ed from the globe or any other supporting de-
vices. These rods arefixed tothe plate A,and

are shown in Figs., 2 and 7 as projecting up
through the plate and fastened by nuts or
SCrews.

The globe 6, solid or continuous at its bot-
tom, is inverted, and its ring or holder 7 is
supported by arms provided at their ends
with links 8, which hiook onto projections se-
cured to the rods 8. By detaching the links
8 the globe may be lowered to the position in-
dicated in dotted lines, so as to allow access
to the lamp for renewal of the carbons. The
upper ends of the supporting-arms for the
globe-holder are formed into guide sleeves or
tubes 9 9, which slide freely up and down
upon the rods 3 3, and cateh upon the cross-
support, so as to support the globe when it is
lowered for renewing the carbons, or for any
other purpose. By constructing the globe so
that it is continuous at its bottom, as shown,
and by supporting it in the manner described,
more pleasing elfects are attained, and no
shadows are produced, either to the sides of or
below the light, by the supporting and holding
parts for the globe,.

The positive and negative conductors are
carried down through the tube 4 from hind-
ing-posts mounted on insulating material 11,
fixed on the inside of a bonnet or hood, 10,
whieh is supported by posts 12, rising {rom
the tube 4.

Fig. 9 shows aconstruction in which the con-
ducting-wires are brought to the lamp through
the hollow bracket 5, instead of through the
top of the tube 4. A block of insnlating ma-
terial, 13, is fixed in the interior of the tube 4,
at a point just below the opening of the hollow
bracket, and carries the binding - posts by
which the electrical connections are made.
An opening is formed in the side of the tube
4 to mateh with the opening ol the bracket,
and the tube itselt is serewed into a sleeve
formed on the end of the bracket, or is fastened
in any other suitable manner. A ecap, 14,
serews upon and closes the upper end of the
tube 4.

The arrangements of Figs.'§ and 9 are in-
tended, mainly, {or application to lamps de-
signed for outdoor use. When the lamps are
used indoors, the tube 4 may extend up and
be fastened to the ceiling and the wires car-
ried off through the tube, the bracket 5 being
dispensed with.

It is obviously within the scope of my in-
vention to control the armatuve-lever O,
which operates the auxiliary stop, by an ad-
ditional electro-magnet, instead of by the elee-
tro-magnet which controls the feed deviees.
The arrangement shown is, however, prefer-
able on account of its compactuess. I may use
other constructions and forms of electro-mag-
net in place of the magnet I, Other modifi-
cations will readily suggest themselves to
those skilled in the art.

The electro-magnet I8 may be wound in any
of the ways known in the art—either with wire
in the main cireuit only or differentially. I
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or micrometer feed stop by the agency of mag-
netism, as it is obvious .that it may be oper-
ated by other means besides magnetic means,
my invention consisting in the ecombination,
with the armature which controls or operates
the feed-regulating devices, of two stops or
sets of stops, one of which is applied by any
means to limit the movement of the armature
during the normal operation of the lamp in
feeding, but is withdrawn to allow the arma-
ture torecede sufficiently to come into contact
with the other set when the arc is extinguished
or becomes abnormally lengthened.

In another application for patent, filed as a
division of this application, I show and claim
the following combinations, to wit:

“The combmatlon of the armature, the car-
rier-tube to which the armature is fixed, the
magnetic spool-head, the friction lifting and
impelling clutch pivoted in the armature, and
the fixed stop for releasing the clutch.

“The combination, with the carrier I, of a
pivoted cluteh or dog, R, having a rounded
head, and applied, in the manner deseribed, to
arrest the upward movement of the carrier,
and means for checking the movement of said
clutch, so as to allow the carrier to be forced
up by hand.

“In combination with an electric lamp, one
or more pivoted dogs oscillating on stationary
centers or bearings, and having one end rest-
ing against the carbon or carbon-carrier, and
acting to prevent the carbon or earbon-car-
rier from moving upward when the feed-ar-
mature rises.

“In combination with an electriclamp, one
or more pivoted dogs uninfluenced or acted
on by any magunet, but oscillating on station-
ary centers or beaunos and operated in the
manner described, S‘le doos having rounded
ends, and being ZLI‘I'ELDOGC]. 50 as toallow the car-
bon or carrier to be moved up and down by
hand, notwithstanding the wedging or clamp-
ing tendency of said dog or dogs while the ar-
mature is attracted by its magnes.

“The insulating-plate A, in combination
with the rod or 10ds B B, and the cap- plece
substantially as descrlbed .

“The combination of insulating-plate A the
inclosing case or tube I, and the cap G, 101 the
purpose descubed

““In an electric lamp, an adjustable magnet
combined with the feed mechanism, in the
manner deseribed, to determine the exact dis-
tance to which the earbon or carrier shall be
fed at each operation of the magnet’s arma-
ture.

“The combination, with the magnetice spool
E, of the safety cut- out armature M bridging
the spool-heads.

“The combination, with the supporting
cross-piece «, of the hollow ‘magnet-spool I
and the armatures O M, hung from the cross-

‘piece and bridging the spool-heads.”’

I do not wish to be understood as making
claim herein to the above-specified combina-

_tioms.

‘What I claim as my invention is—

1. The combination, with the feed-regulat-
ing armature for an electric lamip, of a stop or
cateh for limiting the movement of said arma-
ture in the operatlon of controlling the feed,
and means for bringing said stop or catch in-
to operative position after the armature has
been attracted by its magnet.

2. The combination, with the feed-regulat-
ing armature of an electric lamp, of an auxil-
iary armature for limiting or shortening the
movement of the former, whereby a limited
play of the armature in producing a feed shall
be allowed, and whereby said armature may
be permitted to fall back upon its more re-
mote stop when the current actuating the mag-
nat becomes 80 weak that the magnet’s power
is not sufficient to hold the auxiliary armature
in position to limit the movement of the feed-
regulating armature.

3. The combination, with the feed-regulat-
ing armature for an electrie lamp, of a lifting
and feeding clutch, a releasing-stop, and an
auxiliary stop and armature e, arranoed in the
manner deseribed, for limiting the movement
of the feed-reg uhtlng fu’mature during the
normal feed, and preventing contact of the Lift-
ing-cluteh with its releasing-stop.

4. The combination, with the feed-regulat-
ing armature of an electric lamp, of an auxil-
lary armature for limiting the reverse move-
ment of the former after it has been attracted
by the magnet, a stop operated by said mi-
crometer-feed armature, and set thereby be-
neath or in range of the feed-regulating arma-
ture, and a retracting device adjusted below
the strength of the normal enrrent for with-
drawing the said micrometer-feed armature
when the are is extinguished or abnormally

‘len gthened.

The combination of an armature, a piv-
oted spring-actuated clutch engaging with the
carbon-carrier, a releasing—stop for said cluteh,
and an auxiliary armature or stop controlied
by the action of an electro-magnet, and ar-
ranged in the manner described, to confine the
movements of the main or feed armature with-
in @ range in which the clutch will not come
into contact with its releasing-stop.

6. The combination of the armature ¢, fixed
toand moving with the carrier-tube, the elbow-
lever-clutch H, pivoled in the armature, and a
pressure-spring mounted in the armature and
bearing against one arm of the lever.

7. The combination, with the armature and
the friction-cluteh carried thereby, of two
stops, K K', one of which is set to operate the
clutch for releasing the carrier before the
movement of the armature is stopped by the
other.

8. The combination, with the armature and
the clateh, of two ‘Ldj ustable stops—one. ax-
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ranged to arrest the movement of the arma-
ture and the other to velease the carbon-car-
rier.

9. The combination, with the armature and
the friction-cluteh carried thereby, of a lock-
ing cluteh or clutches controlled by the arma-
ture for stopping the upward movement of
the carrier, and two adjustable stops.

10. The combination, with the armature,
the locking clutch or elutehes, and the friction-
cluteh, of two adjustable stops—one arranged
to arrest the movement of the armature and
the oflier to release the earbon-carrier.

11. The combination, with the carrier, of
two pivoted dogs or clutches arranged to ar-
rest the upward movement of the carrier, and
a carrier-tube connected to the armature for
holding said levers away from the earrier dur-
ing formation of the are.

12. The combination of a earrier, T, a fric-
tion impelling and lifting clutch pivoted on
the armature, and adapted to slide in either
direction upon the carrier, and the spring-
actuated locking dogs or levers, applied to the
carrier in the manner deseribed, to arvest the
upward movement thereof,

13. The combination of a carrier, T, a iric-
tion impelling and Tifting cluteh pivoted on
the armature, a locking or eluteh lever or le-
vers applied to the carrier in the manner de-
seribed, and a deviee fastened to and moving
with the armature and clutch, and acting to
hold the knuckle-joint lever or levers or dogs
out of engagement with the carrier to allow
the formation of the are.

14. The combination of the carrier I, a fric-
tion impelling and lifting clutch, a locking or
clutch lever orlevers for arresting the upward
nmovements of the carrier, and the earrier-tube
¢, acting upon the knuekle-joint levers or dogs
to hold them out of engagement with the ear-
rier during formation of the are.

15. The combination of the carrier-tube e,
the clutches or dogs applied to the carbon-car-
rier, and the spring 2, applied to the carrier-
tube and acting to remove the dogs from en-
gagement with the carbon-carrier.

16. The combination, with the armature e,
of an impelling - cluteh carvied thereby and
engaging with the carbon-carrier, a back-
stop for said armature, an actuating electro-
magnet acting as the front stop, and means for

adjusting the magnet to govern the length of
feed at each movement of the armature.

17. The combination, with the magnet 13, of
the armature ¢, vibrating bebween a stop and
said magnet - pole, the carrier-tube ¢, and
means for adjusting the magnet for determin-
ing the reverse movement of the carvier-tube.

18. In an electric lamp, magnet B, com-
posed of -a hollow spcol of iron provided with
an extension, b, magnetically connected to one
head of the spool and carried down into line
with the other head, and a feed-regulating ar-
mature for adjusting the earbons,

19. The combination, with the magnetic
spool Ti, of the armature-lever O, bridging the
spool-heads and carrying the auxiliary or mi-
crometer feed stop.

20. The combination of the magnet T, pro-
vided with an extension, b, connected to one
spool-head, an armature, ¢, for operating the
feed mechanism, actuated by said magnetand
extension b, and 2 supplemental eut-out ar-
mature bridging the spool-heads.

21. In an eleetric lamp, a magnet, IS, pro-
vided with three armatures, one of which acts
to form the are, and is atiracted by one direet
pole, and an extension, b, from the other, and
the other two of which are supplemental ar-
matures bridging the spool-heads, one of said
latter armatures operating a mierometer-feed
stop, and the other controlling the automatic
cut-out.

22. The eombination, with the carvier ¥, of
the protecting-tube A/, placed Dbetween the
carrier and the external supporting-tube, 4,
and the conducting-wires passing down within
the space befween the tubes.

23. The combination, with the magnet T8, of
the auxiliary spool or wire W, the terminals
of which are conneccted with the terminals of
the magnet I3, said spool being arranged and
constructed, as and for the purpose described,
to lowerthe resistance and to permit the mag-
neb to be made of small dimensions withonut
danger ofinjury by heating.

Signed at New York, in the county of New
York and State of New York, this 9th day of
June, A. D. 1882,

SILVANUS F. VAN CHOATE.

Witnesses:

H. C. TowRSEND,
THos. TooMEY.
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