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To all whom it may concern:

Beitknown that I, JaMES J. Wo00D,a citizen
of the United States, residing at Fort Wayne,
in the county of Allen and State of Indiana,
have invented certain new and useful Im-
provements in Electrie-Are Lamps, of which
the following is a specification.

This invention relates chiefly to arc-lamps
adapted to be installed serially on a circuit
carrying a constant current, but is not con-
fined thereto. :

The principal object of the invention is to
render the feeding extremely sensitive, in or-
der to maintain the are of uniform length and
1o avoid any material fluctuation in the en-
ergy expended in the lamp. Ordinary con-
stant-current are-lamps designed to absorb
fifty volts have a range of variation in feed-
ing of from five to ten volts, or even more.
Bywmyinventiontheextreme range is reduced
to three volts, and under normal conditions
the variation is less than one-fourth of a volt,
being sc small as to be imperceptible upon a
volt-meter.

Another object of the inventionis to econo-
mize as far as possible the energy necessarily
expended to produce and maintain the sepa-
ration of the carbons.

A further object is to cheapen and simplify
the mechanism as far as is consistent with the
foregoing conditions and to render its opera-
tion as exact and certain as possible under
all conditions.

A further object as applied to a cluteh-
feed lamp is to render the'clutch as sensi-
tive as possible in its gripping and releasing
action, so that in normal feeding the clutch
shall act practically as a friction-brake,
through which the feed-rod is almost con-
stantly descending at a rate almost exactly
proportioned to the rate of consumption of
the carbons,

The invention further provides novel fea-
tures and details of mechanism, which will be
fully hereinafter described.

The accompanying drawings show the pre-
ferred embodiment of my invention as ap-
plied to a e¢lutch-feed lamp adapted for burn-
ing asingle pair of carbons of preferably large
diameter.

Figure 1 is a perspective view of the lamp
on a small scale.  Tig. 2 isa vertical mid-see-

tion, and Fig. 3 is a similar vertical mid-sec-
tion viewed at right angles to Fig. 2. Fig.
4 is a vertical section of the lamp mechanism,
on a larger scale, viewed from the same direc-
tion as Iig. 2, the section being cut on the
line 4 4in Fig. 6, the mechanism being shown
in the inert position before turning on the
current. Fig. 5is a view on the same scale
as Fig. 4, viewed in the same direction as
Fig. 5, the section being onthe line 5 5 in Fig.
6. Tig. 6 is a horizontal section on the line
6 6in Fig. 4, the inclosing case or shell being
omitted. Fig. 7 is a section similarto Fig. 4,
but showing the mechanism in a different po-
sition—namely, in the normal feeding posi-
tion. Figs. 8, 9,10, and 11 are sectional ele-
vations, on a larger scale, showing the lamp
mechanism in four successive positions. Fig.
12 is a.diagrammatic¢ elevation of the main
parts of the lamp, showing the circuit con-
nections. FKig. 13 is a side elevation, and
Fig. 14 & plan, of the feeding-lever. TFig. 15
is a side elevation, and Fig. 16 a plan, of the
retractor. Fig. 17 is a side elevation, and
Fig. 18 a front elevation, partly in section, of
the bridge-piece or fulerum lifter connecting
the separating armature with the feeding-le-
ver. Hig. 19 is a side elevation, and Fig. 20
a plan, partly in section, of one of the cut-
out contacts. Fig. 21 is a side elevation, and
Fig. 22 a front elevation, of the other contact.
Fig. 28 is a vertical mid-section, and Fig. 24
is a rear elevation, of the iron frame of the
separating-magnet. Iig. 25 is a section on
the line 25 25 in Fig. 26, and Fig. 26 is a plan,
of the separating-magnet armature. Fig, 27
is a rear elevation, and Tig. 28 is a vertical
mid-section, of a modification of the separat-
ing-magnet frame and armature. TFig. 29 is
a fragmentary side elevation of a portion of
the lamp mechanism, showing the partsin the
same position as in Fig. 7. Figs. 30to 33show
the improved feeding-cluteh, Fig. 30 being a
gide elevation, Fig. 81 a plan, and Figs. 32
and 33 plans of the clutch barrel and lever,
respectively. Fig. 54 is an elevation of the
feed-rod, showing the touch-points of the
cluteh; and Fig. 34* is a similar view showing
amodified arrangement. Fig. 35isa vertical
section of the positive-carbon holderorclamp.
Fig. 36 is a horizontal section thereof. Fig.
37 is an enlarged diagrammatic horizontal
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2

section in the plane of contact. Tig. 38 1s a
fragmentary vertical section on the line 38 88
in Fig. 86. Figs. 39and 40 are diagramsillus-
trating modifications and corresponding to
Fig. 12,

In this lamp I employ separate magnets or
solenoids for separating the carbons and for

feeding. These I will for convenience desig-
nate, respectively, as the ‘‘separating-mag-

net” and the ““‘feeding-magnet.” The arma-
tures or movable members of these magnets
are both connected to a lever, which T will
call the “feeding-lever” and which in turn
is connected to the feeding device, which is
preferably a elutch, in order to communicate
1o the feed-rod the movements of either arma-
ture for the purpose, initially, of lifting the
feed-rod 0 separate the carbons and draw
the are, and subsequently, in the normal op-
eration of the lamp, of controlling the feed of
the carbons together to compensale for-their
consumption. A resistance-coil is provided,
arranged as a shunt, short-circuiting both
magnets and eut in or out by a contact device
operated under certain conditions by either
magunet.

. Referring to the drawings, let A designate
the mechanism-case of the lamp; B, the pend-
ent or drop frame thereof; C and D, the up-
per and lower or positive and negative car-
bons, respectively; B, the feed-rod for the
upper carbon; F, the clamp therefor; G, the
holder for the lower carbon; I, the globe, and
I the globe-holder.

The meclianism-case A is constructed, as
uwsual, with an inner frame comprising top
and bottom plates ¢ and b, respectively, con-
nected together by any convenient posts or
upright frames ¢ ¢, as usual, the frame thus
formed being insulated in any snitable man-
ner from the exterior portions of the mech-
anism-case. Within this frame are the mag-
nets and the feed mechanism.

K is the separating-magnet, k being its ar-
mature or movable member, and M is the
feed-magnet, preferably a solenoid, m being
its movable member, armature, or solenoid,
core. The separating-magnet K is wound
with coarse wire and is installed in the main
cireunit with the carbons, being commonly
called the “main” magnet or ““coarse-wire”
magnet. The feeding-magnet is wound with
fine wire and is arranged, as usual, in a shunt
around the are, being sometimes called the
“fne-wire” maguet or “ shunt-magnet.,” Ig-
noring for the present the speeial construe-
tion of these magnets, I will proceed to de-
scribe their connection with the operating
mechanism.

The armature or movable member k of the
separating-magnet is pivoted at one end and
at the other or free end is connected by a link
or connecting - bar J, which I will call the
“Ppridge-piece,” to one end of the feeding-le-
ver L. The opposite end portion of this le-
ver is connected to the armature m of the
feeding-magnet M and to a retracting deviee

862,006

or ‘“‘retractor” which exerts a stress oppos-
ing the attraction of such armature. The le-
ver L, between its points of connection with
the bridge-piece J and armaturem, is connect-
ed to the feeding device, which as a whole I
will designate by the letter N.  This feeding
device is preferably a cluteh, which in gen-
eral is or essentially may be of any type usual
in arc-lamps, but is preferably of the general
construction heretofore ‘used in the Wood
clutech-feed lamps. This connection is effect-
ed by means of a link d, joined at its upper
end to the lever L and at its lower end to the
¢luteh-lever e of the feeding-cluteh. "This le-
ver has a tail or opposite arm ¢', adapted to
be engaged by a stop or abutment f, as here-
tofore, and is pivoted at ¢* to cars on the
cluteh sleeve or barrel N', and to the leveris
pivoted a contact-piece or clutch-shoe €% which
is adapted to bear against the feed-rod. 5o
far as concerns the generic features of my in-
vention any other cluteh may be substituted.

By reason of the cluteh connection d en-
gaging the lever L ata point between its con-
nections with the feed-magnet armature on
the one hand and the separating-magnet ar-
mature on the other any movement of either
armature is communicated through the lever
to the cluteh.

The retractor for the feeding-magnet ar-
mature preferably engages this armature
threugh the medium of the lever by means of
a link g, jointed at one end to an arm L of
the feeding-lever and at its other end to one
arm of a retractor-lever O, the opposite arm
of whieh receives the pull of a retracting-
spring S, the tension of wiich is adjusted by
a screw ¢, passing through any fixed part of
the frame, as a ¢ross-bar on one of the up-
rights ¢, and on which serews an adjusting-
nut ¢, by which the serew ean Le propelled
up or down. When the lamp Is inactive, as
in Fig. 8, the spring 8 draws the lever O un-
til its long arm is stopped against the top
plate ¢, whereupon the upper jeint of the link
g becomes a fixed point, and the lever L is
suspended therefrom through the medium of
the link g. .

The retractor has the peculiar function of
exerting against the armature or movable
member of the feed-magnet a retractile stress
which diminishes as the armature is drawn
toward the magnet, as will be hereinafter ex-
plained.

The lamp is provided with a resistance-
shunt R, consisting, as usual, of a coil of wire
connected in a shunt short-circuiting the car-
bong and magnets.
this shunt is peculiar. One terminal of the
shunt is connected permanently to one lamp-
terminal—for example, to the negative bind-
ing-post, as shown in fig. 12—while the other
end of the shunt is connected to what I will
call 2 ““shunt contact-plece” p, which in its
preferred form is shown detached in IMigs. 21
and 22, Ignoring lorthe present the specifie

consbruetion of the cut-out contaets Iwill say

The cut-out controlling
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that the shunt contact-piece p isadapted to be
touched by a contact-piece carried by the ar-
mature k of the separating-magnet in order
that the attraction of this armature shall
break the shunt-circuitand direct the current
through the carbons before separating thein.
Cut-out eontacts are also provided, so that
upon an abnormal excitation of the feeding-
magnet M the lamp is short-cirenited through
the shunt R. Separate pairs of cut-out con-
tacts might be provided for these two opera-
tions; but preferably the same shunt-contact
p 1s touched on the one hand by a contact &’
on the armabure b (preferably in the form of a
roller, as shown in Fig. 26) and by a contact-
piece ¢,(shown separately in Figs. 19 and 20,)
and which is moved down so that it touches
the shunt-contact p upon an abnormal incli-
nation of ihe fecding-lever L. In the pre-
ferred construction the shunt contact-piece
p is formed with a bend p', into which the
end of the shunt-wire or flexible cable R’ may
be soldered, and with one or move (prefer-
ably two) laterally - projeeting curved or
spoon -shaped contact-arms p* and an up-
wardly-projecting contact-arm p®  This con-
tact-plece pis preferably carried on the bridge-
piece J, although it must be insulated there-
from. I attach it to the cross-bar j of this
bridge-piece, Fig. 18, by means of screws en-
tering the holes in this bridge-piece, insulat-
ing bushings being interposed between the
screws and the corresponding holes in Fig. 22.
The arms p? project beneath the contact-roller
k' on the armature, which roller is preferably
mounted on a pin &%, Fig. 26. Preferably
the armature is connected to the bridge-piece

J through the medium of the pin k?, the ends’

of which project through slots &%, Fig. 17, in
said bridge-piece, which slots are elongated,
as shown in Fig. 29, so as to give sufficient
Jost motion for operating the cut-out contacts
k' p®.  Inthe preferred construction the con-
tact-piece g is aiso carried by the bridge-piece
J, but is not insulated therefrom, being con-
nected thereto by a frictional pivotal con-
nection, which is simply effected by turning
up ears ¢', which project between the upper
arms of the bridge J and have pivot-holes
which coineide with the holes §' §', Fig. 18, in
said bridge, and which are entered by the
pivot-serews [, (shown in dotted lines in Fig.
14,) by whieh the lever L is pivoted to the
bridge-piece J. The ears ¢ are made yield-
ing, so &s to pressoutwardly against theinner
faces of the bridge-piece, and to increase the
frictional connection the metal surround-
ing the pivot-holes is punched outwardly in
conical form, as shown at g8, Fig. 20, and pro-
jects into and engages frictionally corre-
spondingly-coned faces formed on the bridge-
piece surrounding the pivot-holes. The con-
tact-piece ¢ thus malkes metallic conduetive
contact with the bridge-piece and is so frie-
tionaily connected therewith as to retain any
position to whieh it is moved, while offering
but slight resistance to any effort to swing it

around the pivotal center. Itisformed with
a lower arm ¢? projecting downwardly and
terminating in the contact-face for touching
the arm p?and with an upperarm g, and the
lever L is provided with a cross-bar [, which
enters between the arms ¢* and ¢, in the
manner shown in Figs. 8 to 11, so that an up-
ward movement of the lever may cause the
bar ' to lift the contact-piece ¢ or a down-
ward movement thereof may cause this bar
to press down the contact-piece.

To moderate the movements of the arma-
tures of the respesctive magnets I provide
some suitable retarding devices, preferably
dash pots. In the preferred construction a
dash-pot 2 is provided for the armature k and
a dash-pot I’ is provided for the armature m.
The dash-pot o is not connected directly to
the armature k,but is conneeted to the bridge-
piece J, which latter is formed with eavs 2%
Figs. 17 und 18, for this purpose. The dash-
pot A’ is connected, preferably, to the arma-
tare m through the medinm of the lever I,
the arm L’ of which is prolonged and engages
at its end with the dash-pot, as shown.

The lamp is provided with any suitable
binding-posts, such as those shown at P P'in
Fig. 5, to which the cireuit-wires are con-
nected. T haveshown the post P connected
metallically to the top plate a, whichin turn
is connected through springs ¢ with the feed-
rod X, the circuit being normally completed
through the carbons, and from the lower-car-
bon holder G by wire ', which passesup along
the frame, as usual, and is joined to the wind-
ing or coil of the magnet k, the opposite ter-
minal of this winding being carried to the
negative binding-post P’, as shown in the
diagram Tig. 12. The winding of the feed-
magnet M is connected in a shunt 42 between
the top plate o and the wire 7/, (see Tig. 12,)
so that the current flowing through this shunt
joins that traversing the winding of the sep-
arating-inagnet. When the lamp is cut out
through the resistance R the current passes
from the top plate o through the magnet-
frame X' and armature & and through con-
tacts &' and p into the resistance-shunt, and
thenee to the negative binding-post. When
the carbons are consumed, the descent of the
feed-rod cuts out the lamp in the usual man-
ner by a head or flange pressing down a con-
tact-spring n into contact with another spring
7', 80 as to form a short-circuit between the
binding-posts.  The same effect is produced
by turning the usnal switch Q, which swings
an arm 7, (see Fig. 12,) connected with the
negative binding-post, into eontact with a
spring 7', eonnected to the positive binding-
post.

The operation may now be understood.
When the lawpisinert, or before the current
is turned on, the lamp mechanism occupies
the position best shown in Fig. 8, but ~hown
also in Figs. 2 to 8. Oun turning on the cur-

rent the current passes in part through the
resistance-shunt B and in part through the
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carbons and the winding of the separating-
magnet, sufficient current traversing the lat-

ter to umrn'ize this magnet, whieh fomlbly
attr actsits avmature until thelasterisstopped

gainst the magnet-spool. The first effect
ot this movement is to %mmr“te the contact-
roller &' from the contact-arms p?, whereby.the
resistance-shuntis bloken Thig effect is pro-
duced while the ends of the pin k" ave taking
up the lost motion afforded by the elongated
slots &2, Asuoouvfu sis pin strikes the upper
ends of these slots the bridge-piece J is lifted,
thereby raising thﬂ end of the lever 1, to
which it conneets. 1In this movement this

lever swings around its connection with the
link g, and henee through the link d pulls
2 £

up on the cluteh I, causing ter fivst to
grip the feed-rod ¢ aud then to move up bod-

ily, lifting the feed-rod and drawing theare
, The upward movement of the bridge-piecs J"
carries one or Lom‘ ¢f the plvot-serews [ into

Z2 in *!1 manner shown in
¥ '/Jllb pivot, which now
axis or fulerum around

[ihY

a guiding-notel
Fig. 29, 80 as
becomub the pi

n,

to

I votzi
ed‘nv lever L must tum in its

T

which the e

future movements under mc infinence of the
feeding-magne b The noteh Pisb .‘:t formcd
in a hook :ﬂmpca guide or bracket o, Fig. 29,

which is fastened to the upright or uo%b ¢ of

the case and, it dwn*ud, nay be made later-
ally adjustable in order to propeily center
the armature or solenoid-core m within the

o
{

id-
coils orspools of the feeding-magnet 3. The
position of the parts at the termination of
thislifting movementis sho o inFig. 9. The
resistance-shunt 1\ s broken, the carbons
have been dig Wi 1L to establish the are
t is traversing the zu‘c,

s

lch

C
and the entire em‘ ou
with the e\cem ion of that which is diverted
through the coilsof the shuntor feeding mag-
net M but this in the preferred @djuxmnem
is at first insufficient to enable the pull of
the tension of the
retracting-spring 8, and hence the retractor-
lever O remains drawn up against the top
plate @ of the case. Shorily after the lamp
has been thus lighted the lengthening of the
ave due to the consumption of the carbons in-
creases its resistance, and hence increases
the impressed eleetromotive force by whieh
the current is forced through the coil of the
feeding-magnet M, so that the energy of this
nmgneb becomessuifi cleuhly increased toover-
come the retractile stress, which begins to
pull down its armature, and therﬂb to rock
the retractor-lever & and distend tne spring
3. In this movement as the zn’nmmu'e-lever
Lwurns upon its fulerum axis at the pivot-
serews [ 1 acts, through the link d, o lower
the clutch bodily, and hence lowers the feed-
rod and positive earbon, until finally the tail
¢ of the clutch-lever strikes the adjustable
stop or abutment f, at which instant the nor-

mal feeding operation begins. 'This position

of the mechanism—namely, that ¢f normal
feeding—is
point is

shown in Fig. 10. After this
reached any .Em*ther lowering of the

>

feeding-lever releases the cluteh and permits
the feeu rod to slide down through it. This
feeding movement shortens the are, and con-
SLquently weakens the feeding-magnet, so
that the spring draws up the ar mature- lev r,
reéngages the cluteh, and arrests the feed
the instant the arc isshortened to the proper
length.

by reason of thespecial construction of the
cluteh hereinafter described, in connection
with the sensitiveness of the feeding mech-
anism, the feeding action amounts mpumuce
to a variable-brake action of the cluteh upon
L we feed-rod, so that the latter is almost con-

utly descending through the cluteh, the

e of its descent being nicely adJungd to
rate of congumption of the carbons by the
it of the feed mechanism, so that the
:g is practically continuncus instead of
wittent.
case the feed-rod should stick in its
es or in the eluteh and refuse to feed, the
guent lengthening of the are beyond the
U mcr%bﬂs the energy of the feeding-
281 1(,’(,,50 that it exerts a stronger pull upon
its armature and draws down the lever L un-
til the position shown in [ig. 11 is reached.
In this downward tilting movemeuL of the le-
ver its bar !’ has pllbhed down the fricti 1011—
ally-mounted contaet-piece ¢ until the arm ¢
thereof in the lowermost position shown in
Fig. 11 makes contact with the arm p* of the

contact- piece p, and thereby again closes the
shunt cont«unmg the res bmnce coil R, This
action short-cirenits the lamp through the
resistance-coil, the1ebyc\tlnwlu shing the I'C,
(since in practice the resistance-shunt has
only, for exampls, about one-fiftieth the re-
sistance of the are.) Iience the current
through the arc and the separating-magnet
X ceases and this magnet releases its arma-
tuve i, which latter falls by gravity and in
its deqceut first acts to bring its con‘mch IOHGL‘
%' against the concave contact-arms p* and
hence establishes a new closnre for the resist-
ance-shunt, after ﬂll(}h in continuing its de-
scent the bridge- pwce Jand fuleram end of
the lever L move down with it, thereby low-
ering the clatch-leverand flebmo the cluteh,
The short cireniting of the arc Lhrou<>h the
resistance-coil is accompanied by the demm-
netizing of the feeding-magnet M, whose ar-
mature i drawn up b} Lhe 1eb1act01. Thus
the feeding-lever L is moved up at one cnd
and down at the other almostsimultancously,
and in this tilting movement the bar ', strik-
ing the npper arm ¢* of the frictional contact-
piece g, tilts the latter npwardly to the posi-
tion shown in Fig. 8, whereby its contact
with the pmw pis broken. This movement,
however, is unaccompanied by any breaking
of the shunt cireuit through R, becauss the
latter is maintained elc ssed through the con-
tacts &’ and p*, asshown in Iig. 8. The sud-
den dewnward movement Lhus imparted by
the dropping of the fulerum end ol the feed-
ing-lever to release the cluteh is accompanied
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with sufficient choek o that it jars the feed-
rod free, thereby insurimg that this rod shall
fall, and by bringing the earbons together re-
establishes the main circuit through the car-
bons. When this oceurs, the current again
energizes the separating-magnet K, which
immediately retracts its aimature, and the
lamp is lighted in exaetly the same manner
as at the outset, thereby reéstablishing the
condition shown in Fig. 9 and repeating the
series of operations heretofore deseribed.
The operation of relighting occurs instan-
taneously upon the contacts reaching the cut-
ting-out position shown in [Mig. 11, it being
understood that Fig. 11 shows & position as-
sumed 2t only one instant and immediately
followed by the suecession of operations just
described.

In the movements of the armature k the
dash-pot /1 performs an important function.
In the initial or separating movement the ar-
mature moves up without restraint from the
dash-pot until it has taken up the slack or
lost motion in the slots &%, after which, by
reason of the dash-pot being connected to the
bridge-piece J, it ' has to carry the dash-pot
with it, and hence the lifting movement that
it imparts to the bridge and to the lever L. is
a comparatively slow movement, which com-
pels the are to draw slowly and prevents
breaking the cireuit, particularly when the
lighting movement is eaused by starting up
the dynawmo with the lamps switched into cir-
cuit and being lighted simultaneously. Dur-
ing the falling movement of the armature &
the same action of the dash-pot is repeated,
in that the armature at first falls without re-
tardation, so as to instantly close the cut-
out contaets for the resistance-shunt circuit
by taking up the lost motion in the slots k3,
after which the further movement of the ar-
mature, accompanied by the descent of the
bridge-piece J and lever I, is moderated by
the dash-pot. Thus the dash-pot holds up
the bridge-piece J and prevents its falling
too quickly, and this insures that the shunt-
contacts &' p? shall be closed before the con-
tacts ¢* p® are opened, and hence prevents
the drawing of an are between these latter
contacts during theirseparation. An impor-
tant requisite to this end is that the opening
of the contacts ¢* ® shall be retarded, for if
this opening occurred on the first upward
movement of the armature m as the feeding-
magnet is demagnetized by the lamp being
short-circuited through R it would be liable
to occur before the closing together of the
contacts &' p* and hence would draw an are
which would oxidize and eventually burn out
the cut-out contaets ¢* p®.  This is avoided
by holding the contact-piece g frictionally in
place against the contact-piece p until the
armature m has executed a prolonged retract-
ile movement—that is, until the lever has
tilted so far as tostrike the upper arm ¢, and
thereby tilt the contact-piece g with it, which
gives ample time to enable the armature % to

5

fall and close together the econtacts &' p2
Anyother frictional monnting of the contact-
piece g or its equivaleut which will leave it
where 1t was moved by the abnormal execita-
tion of the feeding-magnet until it is moved
back by some later or retractile movement
will be within this feature of my invention.

If the arc were Lilown out, the sudden in-
erease in sirength of the feeding-magnet M
instantly draws down the lever L to the posi-
tion shown in Fig. 11, and thereby short-cir-
enits the lamp through the resistance-coil;
but the first part of this movement releases
the clutch, so that the feed-rod instantly be-
gins to fall and brings the carbons together
to reéstablish the normal circuit. The feed-
ing-magnet is instantly deénergized either
by the eclosing together of the carbons or by
the short-circuiting of the are through the
resistance-shunt, if the latter should occur
first, and the retractor pulls up the end of
the feeding-lever to which the armature m is
connected, so that this tilting movement of
the lever (even without any lowering of its
fulerum end) acts to tilt the contact-piece ¢
away from the contact-piece p, and thereby
makes the first brealk in the resistance-
shunt, after which, upon the subsequent re-
energizing of theseparating-magnet.the resist-
ance-shunt is finally broken. The lamp is
relighted by the upward movement of the
armature k, asin the first instance.  The pro-
pertions are such that the loose contact-piece
g will be tilted so as to break contact with p
either by the pulling up of the free end of the
lever L without altering the position of its
fulerum or by lowering its fulerum end with-
cut the retraction of its free end.

IHaving thus made clear the general mode
of operation, T will now proceed to describe
certain novel features of my invention.

The principal object of my invention is to
increase thesensitivenessof the feeding mech-

anism, so that the feeding movements of the -

lamp may be accompanied by only a very
minute or trifling variation in the energy ex-
pended in thelamp. In ordinaryarc-lamps,
where the feeding-magnet is in a shunt short-
circuiting the arc,its energy varies according
to the vaviations of impressed electromotive
force due to the varying length of the are,
and hence to its varying resistance. When
the are is too long, this magnet is conse-
quently strengthened and it acts to set the

| feeding mechanism into operation to impart

a feeding movement, which in turn results in
shortening the are, and hence in weakening
the feeding-magnet. The resultof this mode
of operation is that considerable fluctuations
occur in the voltage or energy consumed by
the Iamp. To overcome these fluctuations,

I compensate for the weakening of the mag-
netasthearcshortens by varying the mechan-
ical advantage at which the spring stress is
communicated to the magnet, so that as the
armature is drawn to the magnet and the
magnet is consequently weakened by the re-

70

75

8o

90

95

I00

105

I10

115

I20

125

130




10

15

25

30

40

45

50

6o

65

o 662,996

sulting shortening of the are the retractile
force against which it operates shall give way
or diminish in so nearly the same ratio as to
retain the effectiveness of the magnet.

The tension of the retracting-spring in-
creases as it is distended or otherwise flexed.
To overcome this effect and producethecon-
trary result upon the armatare—that is, to
cause the retractile stress to diminish with
the movement of the armature toward its
magnet—the retractor-lever O is so devised
as to vary the mechanicaladvantage at which
the spring stress is communicated to the
magnet, so that the commuunication of such
stress shall be most effective when the arma-
ture is fully retracted and shall become pro-
gressively less effective during the attract-
ing movement of the armature. Tothisend
I so shape and arrvange the retractor-lever O
that the relative effective lengths of the two
arms of the lever shall vary during the move-
ment of the lever which accompanies the at-
tracting movement of the armature in such
manner that the effective length of the arm
to which the spring is counected shall di-
minish proportionately to the effectivelength
of the arm to which the armature isconnect-
ed. This I accomplish, preferably, by so lo-
cating the fulerum point or axis a upon
which the lever turns that its point of en-
gagement with the spring shall during the
movement of attraction swing upward in an
arce such that the line of stress of the spring
shall during this movement continually ap-
proach the fulernm-axis, and hence shorten
the effective length of this arm. The ar-
rangement may be such that the effective
length of the other arm to which the arma-
ture is conuected shall be correspondingly
lengthened during this movement, or both
effects may occur simultaneously. The es-
sential resuls is that during the movement of
attraction the effective leverage of the lever
shall change to an extent greater than that
sufficient merely tc compensate for the in-
creasing tension of the spring as it is dis-
tended, so that the retractile stress which is
communicated to the armature shall actu-
ally diminish during the movement of at-
traction of the armature. In the construe-
tion shown the effective lengths of the two
arms of the lever in three different positions
thereof are indicated in Figs. 9, 10, and 11
by the double-headed arrow which intersects
the axis x, the distance from the axial cen-
ter to the arrow-tips indicating the effective
lengths of the respective arms. From this
it will be seen that the ratio varies from ap-
proximately 1 to 1.80 in Fig. 9 to 1 to 2.25
in Fig. 10 and 1 t0 2.75in Fig. 11, or, roughly
speaking, the spring tension is diminished

to almost one-half in Fig. 9 and to almost
one-third in Fig. 11, this ratio of diminution
exceeding the ratio of increase of the tension
of the spring by reason of its distention. OF
conrse the variation in ratio resulting from
the proportioning of the lever must be va-

ried according to the length of the spring,
the throw of the armature, and the nature of
the feeding-magnet, whereby its coelficient
of attraction is varied. With the distinct
separating and [eeding magnets of wy lanp
and the feeding-lever arranged as deseribed
the retracting-spring forms the sole resist-
ance to the attracting movement of thefeed-
ing-magnet. By varying the effective force
of this spring, therefore, I cause the entire
refractile stress to vary in the same desired
ratio. The practical result of this feature of
my invention ig thatwhereas in ordinary ave-
lamps consuming normally fifty volts the
range of variation in feeding is from five to
aight volts or more, in my improved lamp,
which is designed to feed at forty-five volts,
the extreme variation in feeding is less than
volt and in normal operation is less than ene
one-fourth of a volt, while a change of three
volts will meve the armature of the feeding-
mwagnet from its highest to its lowest poing,
where it operates the cut-out.

1 design the magnet of my improved lamp
to give the maximum lift and to cconomize
to the utmost the electrical energy. Yo this
end Iprovide but oneair-gapin the magnetic
circuit and provide for along range of arma-
ture movement with the minimum variation
of air-gap. To these ends the magnetl I is
constructed wiith a core IZ? within the coil or
winding and an L-shaped frame K outside
the coil, as shown, the armature [ being piv-
oted to this outer frame and being formed
with a hole through which projects the co-
noidal end or pole-piece of the core I{*  The
hinge is preferably a knife-edge joint, as
shown in Figs. 4 and 7, formed by providing
a knife-edge s on the frame X' and a groove
s'in the armature, (see Figs. 23 10 26,) so that
thearmature may havearccking contact with
the knife-edge of the magnet. This consbiruc-
tion gives a constant magnetic contact, which
when the armature is down is reduced by the
angular gap shown in Figs. 4 and 8; but
upon the attraction of the armature this gap
is closed, as shown in Figs. 7 and 9. Dy the
conoidal head of the pole-piece projecting into
the hole in the armature the single magnetic
gap at this point is shortened and a long
movement is given to the arwmature, accompa-
nied by a relativelyshort magnetic gap when
the armatureis retracted. This lormsa very
powerful magnet that is very ecouomical of
energy, so that but little expenditure of elec-
tric power occurs in the magnet while the
lamp is in use. To hold the hinged end of
the armature frowm falling away from the mag-
net when the latter is deénergized, I form it
with notches s% Tig. 26, which are entered
by T-shaped projections s%, fastened on the
frame X', as shown in Pigs. 258 and 24, the
heads of whiceh project beyond said notches
beneath the lower face of the armature, thus
constituting a cheap and simple form of hinge.

A modification of the knife-edge hinge-joint
for the armature is shown in Figs. 27 and 28,
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where the magnet-framme K’ is cut off sgnare
at its bottom and has fastened to it a hinge-
frame &', having ears s% turned down at ifs
ends, wlnle the armature £ has hinge-ears s¢
passing freely through holes in these ears
and driven or screwed into it. This also
forms a cheap and suitable construction of
hinge affording a very slight magnetic gap,
which diminishesas thearmature is attracted.
A further feature of my invention which
contributes greatly to the sensitiveness and
uniformity of the feeding action relates to
the construction of the feeding-cluteh. Or-
dinarily in such clutches the barrel N'is sim-
ply a tube (in some cases having a grooved
Inner surface) making a loose fit with the
feed-rod, so that the inner surface of the
cluteh makes contact with an extended area
of surface of the rod. With this old con-
struction there is liability that as the sur-
face of the rod Decomes dirty its extended
area of contact with the clutch-barrel may
cause it to stick therein and interfere with
the smooth uniform feed of the clutch. To
avoid this disadvantage, I form the clutch-
barrel N' to contaet with the feed-rod atonly
four points, as clearly shown in Figs. 30 to
34—namely, at two upper and two lower
pvints. To this end the barrel is hollowed
outtoalarger diameter than the rod between
its top and bottom ends, as clearly shown,
for example, in Figs. 5 and*9, so that it may
be said to be formed with internal flanges ¢
at top and bottom, which alone approach the
rod, and each of these flanges is cut away in
the manner best shown in Fig. 532, so as to
leave projecting portions in contact with the
rod at only two points ¢ . These contact
projections ¢ touch the rod on its side 0ppo-
site to that against which the cluteh-shoe ¢€°
acts and in planes above and below the shoe.
The result is what may be designated a *“ five-
point” ¢lateh, which tounches the rod at peints
indicated in Fig. 34, where the shaded por-
tions £ indicate the four positions of contact
of the projecting portions ¢ of the clutch-bar-
rel, and the dotted rectangle e* indicates the
position of contact with the opposite side of
the rod of the clutch-shoe €®.  Asthe clutech-
barrel is guided solely upon the rod and sap-
ported solely upon the clutch-lever e, this
construction results in a very nice and aceu-
rate adjustment of the cluteh to the rod with
the minimmum praeticable area of surface con-
tact between the cluteh and rod, so that the
liability of sticking is reduced to the mini-
mun and any particles of grit or foreign
matter which may adhere to tbe rod are en-
abled to work through the ¢lutch without in-
terfering with its action upon the rod. The
practical result of this feature of my inven-
tion is that instead of feeding Ly a succes-
sion of gripping and letting-go movements,
so that the feed-red is first held fast and ‘ch'm
permitied to fall and again gripped and held
fast, my improved cluteh is adapted to feed
after the manner of a friction-brake—that is

7

to say, in feeding it does not entirely release
the rod, but retains a frictional retardation
i.he"eupog, so that the rod slowly slides down
through the clutch at & rate almost exactly
p:'opomonz)m to the rate of consumption of
the carbons, thereby rendering the feed prac-
tically mlmuums instead of dhstm(,ﬂ) inter-
mittent, as heretofore.

For codjllbtl‘)” the tripping-point of the
cluteh T make the abutment f adjustable.
This abutment is formed as a swmall metal
plate, the upper end of which is preferably
bens to projeet into a slot in the standard f7,
in which slot the lever-tail ¢ moves and is
guided. The abutment f is fastened to the
standard by a screw f* engaging the stand-
ard and working through a slot in the abut-
ment, as shown, for example, in Fig. 8. To
adjust the abutment, the screw is loosened

and the abutment is set up or down, its
hooked end serving to keep it vertical, and
the serew is 1et1ghtmed.

The positive-carbon clamp F is preferably
of the counstruction best shown in Figs. 35
and 36, It has a stem w, which may be
serewed or otherwise attached to the lower
end of the feed-rod E, and from this stem or
attachment it is formed with a downwardly-
projecting shell or arm/, which lower down
merges into a ring ¥' of peculiarshape, a set-
serew or thumb-screw u? being provided to
clamp a carbon within this ring in the man-
ner shown in Figs. 2 and 3 and Figs. 35 and
36. The ring ¥’ is 1,1afer ablv oval in cross-
section, as shown in Fig. 85, although its ex-
terior contour is immater ial. Internally the
ring is egg-shaped in plan (see Fig. 36) and
convex in ¢ross- secmon, as shown in Fig. 38,
which latter is an enlarged cross-section in
the oblique ver LlCdl pl e, (indicated by the
line 38 38 in Fig. 36.) Henc the ring pre-
gents two points of contact with the eyliu-
drical earben C—namely, where its inner sur-
face, which is coneave in a horizontal plane,
tangents the cireumference of the carbon, as
shown in the diagram Tig. 37, the tangent-
ing-points being marked y ¥ in that figure.
As its inner surface is convex in a vertical
plane it tangents the cylindrical surface of
the carbon in the manner shown in Fig. 38,
where 7' is the tangenting- point. The car-
bon is held against these tangent-points by
the set-screw u?, which is tightened against
it in such manner that the Odl‘bOlJ 15 ¢ 1ipped
at three points as nearly equidistant as possi-
ble. DBy reason of the points i y being on
coneave curves the carbon is at these points
gripped with as little abruptness as possible,
and hence with the minihwmum liability of
breakage, and the curves compensate for any
slight variations in the diameter of the car-
bon that may occur in practice. By reason
of the contact-points l)emv nmde with curves
in vertical planes (see Fig. 38) the carbon is

gripped as gently as possible, while affording
means for compensating for crooked carbons
by bringing the lower end of the carbon toits
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proper position in the vertical axis at the
expense of tilting o canting the upper end,
where it is gripped in the clamp, this tilting
being indicated to an cxagger: t,<,~u degree by
the dor.t“d line o7 in Fig. 88, This simple
construction of clamp affords thus a nuiversal
adjustment for the carbon without the pro
visionof any moving pavt in the clamp e \<3°pu
the thumb-serew thereof.

The 1cwur or negative carbon D is held in
clamp G of usw al consiruction, consisting

Oi a tubular standavd v, projecting up frowm
its msulmau attachment to the glohe-holder
T and provided ¢ L its up >3
cl(mnplnh---l o' drawn s

SIS]

end with » loos
st thecarben by

a thumb-serew v~ The tube v is open ab its
bottom end to snable the carbon to be thrust
up L'wwob it from beneath, It iz desirable
to en )le full-len arbons to te used as the
1()\\’61‘ or negabi 1 hict 1

that the surpla

i)
\\hen a fresh or

on is inseirted, the half-

bm‘n negabiy sen belng raised wihen 8
ew Dusnwe ca 3 inserted in the lamp.
I‘lg&,. 2 and 3 show the condition at, for ex-
ample, the eﬂd of the first night’s run, ¢ the up-
por caruon being consumed and the lower be-
ing burned {1ow nea 1'\, to the holder G. To
prepars for the second night’s run, the trim-

mer will place 2 new upper sarbon in the posi-
holder or clamp 7 and will raise the
lower carbon D, so that its bottom end will be
gripped Ly the clamp G. It is necessary to
louse the mobrwdum sortion of the negative
carbon PI‘O]OUUL g bw sath the globe- holder I
and for this purpose it has been usnal to m'o-
vide a long insulated tube, & consirl uetion

which has been expensive and fragile and
has sometimes caunsed accmer bs thy uUh ear-
boun-dust or other ﬂond ueling part des get-
ting into the tube and making an elec 10‘11
connection hetween the carbon and Le Lube.
T avold these d advantages and provide a

&
:,unpler wnd cueq cousm uction bv forming
ap T with a tubular down-

the usnal dust-c
ward ﬂ\bc,lslou forucfl, preferably, inte-
This tubular

grally with it, as s one cas sting.

extension T is so muech larger than the car-
bon that there is no da'wev of contact, while
any particles of dust that may fall inte it are
given free eseaps through & bottem opening
w, which also will drain off any moisture Lh&i,

7

will enter the cup, and also moﬂdes a venti-
lating-inlet through which air may ascend

along the carbon and passing through the
dust-cap and through the usual openings in
the globe-holdsr may enter the globe. Any
dust falling from the globe will dxot) through
the openings in the globe-holder and be
caught in the dust-cap T |, an u".wndl‘hpro—
je@b ng annular flanges a0’ o'mv provided to
prevent this dust from entering the tubula
extension V. In trimming the lam the dust-
cap T is removed in the “nsual manner for
emptyingit of any dust which mayhave fallen
into it, amd thisact uncovers and exposes the
negative carbon.

The globe-holder I may be provided with
any suitable means foronycwim: on its under
side with the dust-cap T and on its upper side
with the globe.  Such provisions areshownin
my Patent No. 426,405, dated April 22, 1850,

The | amnp may hc supperted in any suitable
way, the support shown, which formsuo part
»f my invention, consisting of a socket U,
serewed 1o ']wouwl op plate of the mechan-
ism-case and connected through an insalat-
ing-bar U', of wood or other material, with a
metal l*oou U2, which is fastened to a sup-
porting arm or braclet.

The mechanism-case, although in general

of md.m:wy constructicn, presents a novel
egned o wmake the case it more

eaty o desiy

ulv without increasing the difficulty of

g its .a‘zen The case has the usual

g‘; te A, by which the entire lamp

ted, a”d te which the inner framne is

a¢ 1‘}}:'0L1g‘w insnlating eénnections, 1111%
1 te 1 1 outer p@ndenn flange =
The casels m'*lo,»;cd” )usual,byashee‘u-meml
shell A% the upper end of whieh fits within
the flange z, while its lower end is centered
by and supported against a projecting insu-
lating disk or ring-0', fastened beneath the
Dottom ‘;_ blate b and projecting heyond it. I
now form the shell A? with an inturned bead
or 1’ib *’ at such level that when in place it

meebs and rests against the prejecting edge
of the disk 0/, as -clearly shown in Ifig. 4.
This bead contracts the diameter of the shell
A% ap this lavel and makes a tight and mois-
Lme and dust proof connection between the
shell and this insulating-disk. If the entire
sholl be contracted to this diameter in order
to make such complete connection, it would

e exceedingly difficult to push this shell up
into place, especially after the swelling or
warping of the ring &', whiceh often occurs
chLe R c;]101"0 usage of the lamp; but by malk-

ng the shell of lal'tm diameter, so that it will
eusﬂy pass the isle b’ until its upper end has
been inserted m‘uo the flange z, the shell is
very easily pushed up into place and lits
tightly only when the bead 2’ comes to ils
bearing against the disk or insulating projec-
tion 0.

it must not be inferred from the particu-
larity of detail with which I have described
the preferred embodiment of my invention
that I am by any means limited to this one
embodiment thereof, since, in fact, my inven-
tion is capable of being unbodmd in various
mechanical construoctions. Those features
which are believed to be essential to my in-
vention in its generic and speeific aspects I
have endeavored to define in the claims here-
inafter contained.

As ey amplew of the modifications of which
ny invention is susceptible, I may mention
thatthe cut-out contacts forclosing the shunt-
circuit B may be greatly varied in arrange-
ment, twe possible modifications being shown

inTigs. 39and40. InTig. 89 thecontactl’, in-
stead of being a roller carried by the ar mature
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k, is an arm carrvied at the top of the bridge-
piece J and touching a contact-spring p,which
inthis case is fastened on, but insulated from,
thelever L. The lost-motion connection isin
this instance made between the bridge J and
thelever L by providing the fulcram-pin / with
a slot in which to work. Hence the retarding
device, (the dash-pot A,) instead of being con-
nected to the bridge-piece J as before, is here
shown as connected to the lever I at near the
fulerum end theéreof. Thecut-outcontactsfor
closing the resistance-shunt upon an abnor-
mal excitation of the feeding-magnet 3 are
also differently arranged,consisting of a con-
tact-arm ¢, carried by the lever L aud touch-
ing a contact p°, mounted on a fixed support.
The contacts p and p® are connected to the
resistance-coil R. The contact-arm ¢®is con-
nected by a frictional joint to the armature-
lever at /%, so as to retain any position rela-
tively to the lever to which it is turned. On
the downward movement of the lever a pro-
jection b’ on this arm encounters a fixed pin
U?, whereby the contact-armis tilted into eon-
tact with the fixed contact p°. During the
upward movement of the lever contact is
maintained until the inclined face of the arm
g° strikes the stop b* and tilts it away from p%;
but before this oceursthefalling of thearma-
ture % has brought the arm %' against the
spring p. In Fig. 40 the bridge-piece J, in-
stead of constituting a link arranged verti-
cally, constitutes a lever arranged horizon-
tally as an extension of the armature %, and
the lost-motion device consists of pins P 14,
between which one arm of this lever may vi-
brate. In the upward movement of the ar-
mature k£ the lever J is first turned around
the fulernm-pin 7 until it strikes the pin 22, in
which movement its contact énd ' parts from
the contact-spring p, which in this instance
is fixed to, but insulated from, the armature
k. When the lost motion has thus been taken
up, the lever J becomes a fixture of the ar-
mature and lifts the fuleram-pin/, and hence
lifts the lever L, the motion of which is re-
tarded by the dash-pot 7. When the arma-
ture k falls, its first movement takes up the
lost motion by turning the lever J around the
fulerum-pin 7 until it strikes the lower stop-
pin 4, during which movement its end touches
the contact-spring p. The cut-out contacts
for closing the shunt R upon an abnormal
excitation of the feeding-magnet consistof &
fixed contact-spring p® and a movable con-
tact-piece ¢, which latter is frictionally piv-
oted at ¥ to any fixed part and is tilted by a
pin m® projecting from the armature mn of
the magnet, which npon the abnormal exei-
tation of the magnet acts against a lower toe
¢’ to press down the contact-piece against ps,
and subsequently upon the retraction of the
armature strikes the upper toe ¢? to lift the
contact-piece out of contact with p°.

The feeding-clutch N may be modified to
arrange its contact - points in the manner
shown in Fig. 84*, where instead of the two

=]

lower contact-points 2 of Tig. 84 one lower
contact-point £ is provided, so that the bar-
rel touches one side of tlie feed-rod at two
points above and one below the level of con-
tact with the opposite side of said rod of the
shoe ¢%, or the twocontacts mightbearranged
below and the one above, as if Fig. 34* were
inverted to like effect.. The one contact-
point £ is effected by forming the barrel with
# single inward projection, (shown in dotted
lines at it in Fig. 32)

T elaim as my invention the following-de-
fined novel features, substantially as herein-
before specified, namely:

1. An are-lamp having distinct separating
and feeding magnets, a lever connected at its
normal fulerom-axis to said separating-mag-
net and operated by said feeding-magnet, a
resistance-shunt around the are, and a cut-
out adapted to be operated solely by the ex-
citation of the separating-magnet to break
said resistance-shuntindependently of move-
ments of the feeding-magnet,.

2. An arve-lamp having distinet separating
and feeding magnets, a lever connected at its
normal fulerum-axis tosaid separating-mag-
natandoperated bysaid feeding-magnet, and
a cut-out operated by an abnormal exeitation
of said feeding-magnet, whereby said cat-out
is operated independently of movements of
said separating-magnet.

3. In an arc-lamp, the combination with
distinet separating and feeding magnets and
a resistance-shunt, of a lever connected at its
normal fulerum-axis to said separating-mag-
net and operated by said feeding-magnet, and
a cut-out operatively connected to said mag-
nets for elosing said shunt upon either an ab-
normal execitation of the feeding-magnet, or
a demagnetization of the separating-magnet.

4. An are-lamp having distinct separating
and feeding magnets, afeeding device, a feed-
ing-lever connected at its normal fulcrum-
axis to the separating-magnet, connected for
normal operation to the feeding-magnet so as
to be moved by either magnet, and connected
at an intermediate point to said feeding de-
vice to communicate the movement of either
magnet thereto, a resistance-shunt, and a
cut-out thereforoperatively connected to said
magnets for closing said shuntupon either an
abnormal exeitation of the feeding-magnet or
a demagnetization of the separating-magnet.

5. An are-lamp having distinet separating
and feeding magnets, afeeding device, a feed-
ing-lever connected at one end to the sepa-
rating-magnet and at the other end to the
feeding-magnet so as to be moved by either
magnet, and connected to said feeding device
to communicatethe movement of either mag-
net thereto, a resistance-shunt, and cut-out
contacts thereforoperatively connected to the
separating-magnet, and means whereby the
excitation of said magnet first separates said
contacts and thereafter communicates motion
to said lever.

6. An are-lamp having distinet separating
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and feeding magnets, a feeding device, a feed-
ing-lever connected at one end to the eraf
éLLan magnet and at the other end to fhe
foedmo m,wnet so as to be moved by either
magnet, and connected to said feeding device
to communicate the movement of either mag-
net thereto, the connection between said lever
and separating-magnet being made through
a lost-motion device, a resistance-shunt, and
cut-out contacts therefor operatively connect-
ed to the separating-magnet within the limits
of said lost-motion device, whereby the first
movement of said magnet operates s: aid con-
tacts until the lost motion is taken up, and
thereafter is communnicated to said lever.

7. An are-lamp having distinet separating
and feeding magnets, a feeding-lever connect-
ed to said magnets at different points, a re-
sistance-shunt, and two eut-outs therefor op-
eratively connected to the respective mag-
nets, sothat theoneisoperated by movements
of said separating-magnet, and the other
by extreme movements of sald lever around
its point of conneciion with said separating-
magnet.

8. An are-lamp having distinet separating
and feeding magnets, a lever connected at its
normal fulerum-axis to said separating-mag-
net and operated by said feeding-magnet, a
resistance-shunt and two cut-outs therefor
operatively connected to the respective mag-
nets, so that the oneisoperated by movements
of said separating- mawnet, and the other
by extreme movements of said lever around
its point of connection with said separating-
magnet.

9, An arc-lamp having distinet separating
and feeding magnets, a feeding-lever connect-
ed to said magnets at different points, a re-
sistance-shunt, and cut-out contacts therefor
comprising an insulated contact-piece, a con-

taet operatively eonnected with said separat-

ing-magnet to break contact with said insu-
lated piece upon the excitation of said mag-
net, and a contact-piece connected with said
lever to be moved by extreme movements
thereof around its point of connection with
the separating - magnet, both said contacts
adapted to touch said insulated contact-piece
for closing said resistance-shunt.

10. Anarc-lamp having distinetseparating
and feeding magnets, afeeding-lever connect-
ed to said magnets at different points, a re-
sistance-shunt, and eut-out contacts therefor
comprising an insulated contact-picce, a con-
tact connected with the armature of said sep-
arating-magnet, and a contact-piece connect-
od with said lever to be moved by extreme
movements thereof around its point of con-
nection with the separating-magnet, both said
contacts adapted to touch said msulated con-
t,&ct -piece for closing said resistance-shunt.

An are-lamp having distinet separating
and femlm magnets, a feedluo leverconnect-
ed to said mag net% 20 Jlffemm points, its con-
nection with smd separating - magnet being
made through a lost-motion deviee, whereby
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the initial movement of said magnet will take
up the lost motion thereot before moving said
lever, a retarding device for retarding the
movement communicated to said lever, a ve-
sistance-shunt, and a cut-out therefor oper-
ated by said initial movement while taking
up such lost motion.

12. Anarc-lammp having distinet separating
and feeding magnets, a lever L connected
thereto at dlﬂelent points, a bridge-piece J
connecting the armature of said b()]_)&lﬂiln"—
magnet to Sdld lever, a resistance-shunt, and
cut-out contacts therefor comprising a con-
tact-piece fixed to said bridge-piece, and a
contact on said armature adapted to touch
said contact-piece.

13. Anare-lamp havingdistinetseparating
and feeding magnets, a lever I. connected
thereto at different points, a bridge-picce J
connecting the armature of said separating-
magnet to said lever, a resistance-shunt, and
cut-out contacts therefor comprising a con-
tact-piece p fixed to and insulated from said
bridge-piece, and a contact on said armature
adapted to touch said insulated contact-piece.

14. Anare-lamp having distinel separating
and feeding magnets, a lever I connected
thereto at different points, a bridge-piece J
connecting the armature of said separating-
magnet to said lever and having a lost-mo-
tion connection with said armature, a resist-
ance-shant, and a cuf-out therefor comprising
a contact-piece fixed to said bridge-piece, and
a contact on said armature adapted to make
or break contact with said contact-picce dur-
ing the movements of said armaturein taking
up lost motion.

15. Anarc-lamp having distinctseparating
and feeding magnets, a lever I connected
thereto at different points, a bridge-piece J
connecting the armature of said separating-
magnet tosaid lever, a resistance-shunt, and
cut-out contacts therefor ecomprising a con-
tact-piece p fixed to said bridge-piece, a con-
tact on said armature adapted to touach said
contact-piece, and a contact-piece ¢ friction-
ally mounted and adapted to be moved into
orout of contactiithsaid piece p by extreme
vibratory movements of said lever.

16. Anare-lamp having distinetseparating
and feeding magnets, a lever 1. connected
theretoat different points, a resistance-shunt,

and cut-out contacts therefor comprising a

contact-piece p and a contact-piece g, the lat-
ter frictionally mounted and adapted to he
moved into or out of contact with the piece p
by extreme angular movements of said lever.

17. Anare- lam having distinct separating
and feeding m mgnets, a lever L. connected
thereto at different points, a resistance-shunt,
and cut-out contacts (Jomp1isim> a contact-
piece p and a contact-piece g, the latter fric-
tionally pivoted at the point of connection
between said lever and separating-magnet,
and adapted to be moved into or out of con-
tact with the piece p by extreme angular move-
ments of said lever.
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18. Anare-lamp having distinet separating
and feeding magnets, a lever 1. connected
thereto at different points, a bridge-piece J
connecting the armature of said separating-
magnet to said lever, a resistance-shunt, and
cut-out contacts therefor comprising a con-
tact-piece connected to said sliunt liaving a
coneave contact-arm p?, and a contact on the
armaturek of said separating-magnet consist-
ing of a roller &' adapted to touch said con-
cave arm.

19. Anare-lamp feeding-magnet combined
with a retracting-spring, and an interposed
lever adapted to vary the mechanical advan-
tage at which the spring stress is ecommuni-
cated to the magnet, in such manner as to
render such stress most effective when the
armature is retracted, and progressively less
effective as the armature is attracted.

20. Anarc-lamphaving distinet separating
and feeding magnets, ateeding-lever connect-
ed to said magnets at different points, and a
retracting - spring for the feeding - magnet
adapted to diminish its retractile stress dur-
ing the attracting movement of said magnet.

21. Anarc-lamp having distinctseparating
and feeding magnets, a feeding-lever connect-
ed to said magnets at different points, a feed-
ing device connected tosaid leverataninter-
mediate point, and aretracting-spring for the
feeding-magnet adapted to diminish its ve-
tractilestress during theattracting movement
of said magnet.

22. Anarc-lamphaving distinet separating
and feeding magnets, afeeding-lever connect-
ed to said magnets atdifferent points, a feed-
ing-cluteh connected to said lever at an inter-
mediate point so as to be moved by either
magnet, and a retracting-spring forv the feed-
ing-magnet adapted to diminish its retractile
stress during the attracting movementof said
magnet.

23. Anarc-lamphaving distinctseparating
and feeding magnets, a feeding-lever connect-
ed to sald magnets at different points, a re-
tracting-spring for the feeding-magnetadapt-
ed to diminish its retractile stress during the
attracting movementof said magnet, aresist-
ance-shunt, and cut-out contacts for closing
said shunt arranged to be operated by an ab-
normal attraction of said feeding-magnet.

24, Anare-lamphaving distinet separating
andfeeding magnets, and a feeding-lever con-
nected at its normal fulerum-axis to said sep-
arating-magnet and connected for normal op-
eration to said feeding-magnet, said separat-
ing-magnet being constructed with a mag-
netic eircuit having only one gap, the arma-
ture thereof being hinged at one end, said gap
existing between the free .end of said arma-
ture and the pole-piece of the magnet, and the
armature having an opening through which
the pole-piece projects.

25. Anare-lamp having distinct separating
andfeeding magnets, and a feeding-lever con-
nected to said magnets at different peints,
said separating-magnet being constructed
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with a fixed frame and an armature hinged
at one end to said frame, and free to move at
its other toward the pole-piece of the magnet,
its hinge-joint shaped to diminish the mag-
netie resistance of said joint during the move-
ment of attraction.

26. Anarc-lamp having distinet separating
and feeding magnets, and afeeding-levercon-
nected to said wmagnets at different points,
said separating-magnet being constructed
with a fixed frame and an armature hinged
at one end to said frame with a hinge-joint
having an angular gap when the magnet is
unabiracted and arranged to close said gap
by the attracted movement of said magnet.

27. Anare-lamp having distinet separating
and feeding magnets, and a feeding-lever con-
nected te said magnets at different points, said
geparating-magnet being constructed with a
fixed frame and an armature hinged at one
end to said frame with a knife-edge joint, the
frame being formed with a knife-edge and the
armature with a groove receiving it and leav-
ing an angnlar gap when the magnet is un-
attracted, and arranged to close said gap by
the attracted movement of said magnet, and
a projection on the frame loosely engaging
the armature to prevent its dropping off when
unattracted.

28. Inan arc-lamp, a feeding-cluteh having
its barrel cat away internally to reduce its
contact with the feed-rod to a plurality of
points of contact on the opposite side from
the shoe, and having not more than two con-
tact-points arranged on one side of the hori-
zontal plane of the middle of said shoe, and
one or wmore contact-points on the other side
of said plane.

29. Inanare-lamp, a feeding-clutch having
only five points of contaet with the feed-rod,
namely the shoe on one side of the rod, and
two pairs of contact-points on the other side
thereof, arranged above and below the level
of said shoe.

30. A carbon-clamp for an are-lamp com-
prising an elliptical ring having three points
of contact with the ecarbon; one a clamping-
screw, and the others formed in the ring as
surfaces convex in vertical planes and con-
cave in horizontal planes and making tan-
gential contact with the cylindrical surface of
the carbon.

31. Inan arc-lamp, a tubular negative-car-
bon holder adapted to let the carbon project
beneath it, combined with a dust-cup having
a tubular extension adapted to ineclose the
pendent portion of the earbon.

32. In an arc-lamp, the drop-frame formed
with a globe-holder, a tubular negative-car-
bon holder adapted to let the carbon project
beneath said frame, and a dust-cup fitting
beneath said globe-holder, having a tubular
extension adapted to inclose the pendent por-
tion of the carbon, and extended up within
the cup to prevent dust falling into it.

33. In an are-lamp, the mechanism-case
having top and bottom plates, the latter be-
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ing of insulating material and a shell A% said
shell being formed with an internal bead to
make a close fit with the annular projection
b’ of the bottom plate.

84. Anare-lamphaving distinet separating
and feeding magnets, and a feeding-lever con-
nected to said magnets at different points, a
bridge-piece for connecting the normal ful-
crum-axis of said lever to the separating-mag-
netb, and & guide having a notch or recess for
properly locating such fulerum-axis during
its movement by said magnet.

35. Anarc-lamp having distinet separating
and feeding magnets, a resistance-shunt, and
a cut-out therefor, means for operating said
cuat-out to close said shunt by an abnormal
excitation of said feeding-magnet, and means
formaintaining a closure of said shunt beyond
the period of such abnormal excitation.

86. Anarc-lamp having distinet separating
and feeding magnets, a resistance-shunt, and
a cut-out therefor, means for operating said
cut-out to close said shunt by an abnormal
excitation of said feeding-magnet, and means
for maintaining said shunt closed until the
completion of a normal retractile movement
of said magnet.

37. An arc-lamp having distinet separating
and feeding magnets, a resistance-shunt, and
cut-out contacts therefor operated to close
said shunt by an abnormal excitation of said
feeding-magnet, one of said eontacts friction-
ally mounted to retain any position to which
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it is moved, and connected to said feeding-
magnet to be moved upon an abnormal ab-
traction thereof, and upon a retraction there-
of, to maintain a prolonged closure of said
shunt between said movements.

38. In a clutch-feed arc-lamp, the combi-
nation with a clutch-lever of a fixed abut-
ment for limiting its upward movement and
an abutment for tripping the clutch, consist-
ing of a plate fastened by a set-serew and
vertically adjustable.

39. In a clutch-feed arc-lamp, the combi-
nation with a cluteh having a cluteh-lever, of
a standard f’ having a slot in which the tail
of said lever may move, and a vertically-ad-
justable abutment f for closing the lower end
of said slot.

40. In a clutch-feed are-lamp, the combi-
nation with a clutch having a clutch-lever, a
standard f' having a slot in which the tail of
said lever may move, and a vertically-adjust-
able abutment f for closing the lower end of
said slot, consisting of a plate bent abits upper
end to entersaid slot, and having a set-screw
for adjustably clamping it to said standard.

In witness whereof I have hereunto signed
my name in the presence of two subseribing
witnesses.

JAMES J. WOOD.

Witnesses:
FrED 8. HUNTING,
D. C. Davis.
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