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To all, tuh-On, it indi/ CO7 cen: 
Beit known that I, JAMESJ.WOOD, 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 Electric-Arc 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 arc of uniform length and 
to avoid any material fluctuation in the en 
ergy expended in the lamp. Ordinary con 
Stanti-current arc-lamps designed to absorb 
fifty volts have a range of variation in feed 
ing of from five to ten volts, or even more. 
By my invention the extreme range is reduced 
to three Volts, and under normal conditions 
the variation is less than one-fourth of a volt, 
being so small as to be imperceptible upon a 
volt-meter. 
Another object of the invention is 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 clutch 

feed lamp is to rendel' 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 

till FeS 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 clutch-feed lamp adapted for burn 
ing a single pair of carbons of preferably large 
diameter. 

Figure 1 is a perspective view of the lamp 
On a Small scale. Fig. 2 is a vertical mid-sec 

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 Fig. 2, the section being cut on the 
line 44 in Fig. 6, the mechanism being shown 
in the inert position before turning on the 
current. Fig. 5 is a view on the same scale 
as Fig. 4, viewed in the same direction as 
Fig. 3, the section being on the line 55 in Fig. 
6. Fig. 6 is a horizontal section on the line 
66 in Fig. 4, the inclosing case or shell being 
omitted. Fig. 7 is a section similar to Fig. 4, 
but showing the mechanism in a different po 
sition-namely, in the normal feeding posi 
tion. Figs. S, 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. Fig. 13 is a side elevation, and 
Fig. 14 a plan, of the feeding-lever. Fig. 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 fulcrum lifter connecting 
the separating armature with the feeding-le 
ver. Fig. 19 is a side elevation, and Fig. 20 
a plan, partly in section, of one of the cut 
out contacts. Fig. 2 is a side elevation, and 
Fig. 22 a front elevation, of the other contact. 
Fig. 23 is a vertical mid-section, and Fig. 24 
is a rear elevation, of the iron frame of the 
separating-magnet. Fig. 25 is a section on 
the line 2525 in Fig. 26, and Fig. 26 is a plan, 
of the separating-magnet armature. Fig. 27 
is a rear elevation, and Fig. 2S is a vertical 
mid-section, of a modification of the separat 
ing-magnet frame and armature. Fig. 29 is 
a fragmentary side elevation of a portion of 
the lamp mechanism, showing the parts in the 
same position as in Fig. 7. Figs. 30 to 33 show 
the improved feeding-clutch, Fig. 30 being a 
side elevation, Fig. 31 a plan, and Figs. 32 
and 33 plans of the clutch barrel and lever, 
respectively. Fig. 34 is an elevation of the 
feed - rod, showing the touch-points of the 
clutch; and Fig. 34* is a similar view showing 
a modified arrangement. Fig. 35 is a vertical 
section of the positive-carbon holder or clamp. 
Fig. 36 is a horizontal section thereof. Fig. 
37 is an enlarged diagrammatic horizontal 
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section in the plane of contact. Fig. 38 is a 
fragmentary vertical section on the line 3838 
in Fig. 36. Figs. 39 and 40 are diagrams illus 
trating modifications and corresponding to 
Fig. 12. 

In this lamp i elmploy 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 novable members of these magnets 
are both connected to a lever, which I will 
call the “feeding-lever’ and which in turn 
is connected to the feeding device, which is 
preferably a clutch, in order to communicate 
to the feed-rod the movements of ei1.her allina 
ture for the purpose, initially, of lifting the 
feed-rod to separate the carbons and draw 
the arc, and Subsequently, in the normal op 
eration of the lamp, of controlling the feed of 
the carbons togethel' to compensate for their 
consumption. A resistance-coil is provided, 
arranged as a shunt, short-circuiting both 
magnets and cut in or out by a contact device 
operated under certain conditions by either 
magnet. 

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 lowei' or positive and negative car 
bons, respectively; E, the feed - rod for the 
upper carbon; F, the clamp therefor; G, the 
holder for the lower carbon; H, the globe, and 
the globe-holder'. 
The mechailism - case A is constructed, as 

usual, with all in nei' fraine coin prising top 
and bottom plates C. and b, respectively, con 
nected togethe' by any coil Venient posts o' 
upright frames C C, as usual, the frame thus 
formed being insulated ii) any suitable man 
ner from the exterior politions of the mech 
anism-case. Within this frame are the mag 
nets and the feed mechanisin. 
K is the separating-imagnet, I being its ar 

mature or in ovable inelnbel', and i is the 
feed-magnet, preferably a solenoid, in being 
its movable member, a nature, or solenoid, 
core. The separating-magnet K is wound 
with coalse wire and is installed in the main 
circuit with the carbons, being commonly 
called the “main magnet or “coarse-wire’ 
magnet. The feeding-magnet is wound with 
fine wire and is airl'anged, as usual, in a shunt 
around the arc, being sometimes called the 
“fine-wire” magnet or “shunt-magnet,” Ig 
noring for the present the Special construc 
tion of these linagnets, I will proceed to de 
scribe their coalitection with the operating 
mechanism. 
The al'mature Ol' movable member of the 

separating-li)agnet is pivoted at Oile end and 
at the other or free end is connected by a link 
or connecting - bal' J, which I Will call the 
“bridge-piece, to one end of the feeding-le 
ver L. The opposite end portion of this le 
ver is connected to the alimature 1) of the 
feeding-magnet XI and to a retracting device 
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y or “retractor” which exerts a stress oppos 

ing the attraction of such ai'imature. The le 
wer L, between its points of connection with 
the bridge-piece Jandal'nature 12, is connect 
ed to the feeding device, which as a whole I 
will designate by the letter N. This feeding 
device is preferably a clutch, 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 
clutch-feed lanps. This connection is effect 
ed by means of a link (l, joined at its upper 
end to the lever, and at its lower end to the 
clutch-levere of the feeding-clutch. This le 
ver has a tail or opposite arm e", adapted to 
be engaged by a stop or abutment, f, as here 
tofore, and is pivoted at e' to ea's on the 
clutch sleeve or barrel N', and to the lever is 
pivoted a contact-piece or clutch-shoee', which 
is adapted to bear against the feed-l'od. So 
far as concerns the generic features of my in 
vention any other clutch may be substituted. 
By reason of the clutch connection (l en 

gaging the lever L at a point between its con 
nections with the feed-magnet al'mature on 
the one hand and the separating-lmagnet, ar'- 
mature on the othel' any movement of eithel 
armature is communicated through the lever 
to the clutch. 
The retractor for the feeding-magnet al 

imature preferably engages this a 'natu'e 
through the medium of the level by meals of 
a link 9, jointed at Olle end to all a 'm L of 
the feeding-lever and at its Other end to One 
arm of a reti'actor-level' O, the Opposite a1n 
of which receives the pull of a retracting 
Spring S, the tension of which is adjusted by 
a screw gy', passing through any fixed part of 
the frame, as a cross-bai' on One of the up 
rights c, and on which screws an adjusting 
nut g', by which the screw call be propelled 
up or down. When the lan) is inactive, as 
in Fig. 8, the spring S draws the level O un 
til its long an is stopped against the to) 
plate C, whereupon the upper joint. Of the link 
g becomes a fixed point, and the level L is 
Suspended therefrom through the medium of 
the link g. 
The retractoi' has the peculiar function of 

exerting against the ai'nature or movable 
member of the feed-imagilet, a l'etractile stress 
which diminishes as the all nature is drawn 
toward the magnet, as will be hereinafter ex 
plained. 
The lamp is provided with a l'esistance 

shunt R, consisting, as usual, Of a coil of Wire 
connected in a shunt short-circuiting the car 
bons and magnets. The cut-out controlling 
this shunt is peculiar. One terminal of the 
shunt is connected permanently to One lamp 
terminal-for example, to the legative bild 
ing-post, as shown in Fig. 12-While the other 
end of the shunt is collected to what I will 
call a “shunt contact-piece” p), which in its 
preferred form is shown detached in Figs. 21. 
and 22. Ignoling for the present the specific 
construction of the cut-out contacts I will say 
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that the shunt contact-piece p is adapted 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-circuit, and direct the current 
through the carbons before separating theim. 
Cut-out contacts are also provided, so that 
upon an abnormal excitation of the feeding 
imagnet M the lamp is short-circuited 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 is touched on the one hand by a contact le" 
on the armaturek (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 the feeding-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 more (prefe 
ably two) laterally - projecting curved or 
spoon-shaped contact-arms p and an up 
wardly-projecting contact-arm p. This con 
tact-piece p is preferably carried on the bridge 
piece J, although it must be insulated there 
from. I attach it to the cross-bar i 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 pproject beneath the contact-roller 
k' on the armature, which roller is preferably 
mounted on a pin le’, Fig. 26. Preferably 
the armature is connected to the bridge-piece 
J through the medium of the pin lic, the ends 
of which project through slots ki, Fig. 17, in 
said bridge-piece, which slots are elongated, 
as shown in Fig. 29, so as to give sufficient 
lost motion for Operating the cut-out contacts 
k' p. in the preferred construction the coll 
tact-piece q is also carried by the bridge-piece 
J, but is not insulated therefrom, being con 
nected there to by a frictional pivotal con 
nection, which is simply effected by turning 
up ea's q', which project between the upper 
arms of the bridge J and have pivot-holes 
which coincide with the holesi'i', Fig. 1S, in 
said bridge, and which are entered by the 
pivot-screws l, (shown in dotted lines in Fig. 
14,) by which the level L is pivoted to the 
bridge-piece J. The ears q are made yield 
ing, so as to press out Wardly against the inier 
faces of the bridge-piece, and to increase the 
fictional connection the metal surround 
ing the pivot-holes is punched outwardly in 
conical form, as shown at Qi, 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 q thus makes metallic conductive 
contact with the bridge-piece and is so fric 
tionally connected there with as to retain any 
position to which it is moved, while offering 
but slight resistance to any effort to swing it 
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around the pivotal center. It is formed with 
a lowei' arm q', projecting downwardly and 
terminating in the contact-face for touching 
the arm p', and with an upper arm q', and the 
lever i is provided with a cross-bar l', which 
enters between the aims q and q', in the 
mannel' shown in Figs. S to 11, so that an up 
Waid movement of the lever may cause the 
bar l' to lift the contact-piece (1 or a down 
Ward movement thereof may cause this bar 
to press down the contact-piece. 
To moderate the novellents of the arma 

tures of the respective magnets provide 
some suitable retarding devices, preferably 
dash pots. In the preferred construction a 
dash-pot h is provided for the armaturek and 
a dash-pot h" is provided for the armature in. 
The dash-pot h is not connected directly to 
the arignaturel, but is connected to the bridge 
piece J, which latter is formed with ears l, 
Figs. 17 and 18, for this purpose. The dash 
pot, h is connected, preferably, to the arma 
ture in through the enedium of the lever L, 
the arm i? of which is prolonged and engages 
at its eld with the dash-pot, as shown. 
The lamp is provided with any suitable 

binding-posts, such as those shown at P Pin 
Fig. 5, to which the circuit-Wii'es are con 
nected. I have shown the post P connected 
metallically to the top plate C, which in turn 
is connected til'ough spirings with the feed 
rod E, the circuit being no 'mally completed 
through the carbons, and from the lower-car 
bon holder G by wire ", which passes up along 
the frame, as usual, aid is joined to the wind 
ing or coil of the magnetic, the opposite ter 
milial of this winding being carried to the 
negative binding-post P', as shown in the 
diagram Fig. 12. The winding of the feed 
magnet v is connected in a shunt * between 
the top plate C, and the wire i", (see Fig. 12.) 
So that the Cull'elit flowing through this shunt 
joins that travel'sing the winding of the sep 
a rating-inagnet. When the lamp is cut out 
through the 'esistance R, the current passes 
from the to plate C, through the magnet 
frame K" and a 'mature k and through coin 
tacts le" and p into the resistance-shunt, and 
thence to the negative binding-post. When 
the carbons are consumed, the descent of the 
feed-roi ('uts out the lamp in the usual man 
her by a head Ol' flange pressing down a con 
tact-spring into contact with another spring 
77', so as to form a short-circuit between the 
binding-posts. The same effect is produced 
by turning the usual switch Q, which swings 
an arm ', (see Fig. 12,) connected with the 
negative binding-post, into contact With a 
spring '', connected to the positive binding 
post. 
The operation may now be understood. 

When the lamp is inert, or before the current 
is turned on, the lamp in echanism occupies 
the position best shown in Fig. S, but shown 
also in Figs. 2 to 5. Oil turning on the cur 
rent the current passes in part through the 
resistance-shu int. R aid in part through the 
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carbons and the winding of the sepal'ating 
magnet, sufficient clirrent travel'sing the lat 
ter to emergize this magnet, which forcibly 
attracts its a 'nature until the latter is stopped 
against the magnet-spool. The first effect 
of this movement is to separate the contact 
rolleric' from the contact-arms p”, whereby the 
resistance-shunt, is broken. This effect is pro 
duced while the einds of the pi * are taking 
up the lost motion afforded by the elongated 
slots l'. As soon as this pin strikes the upper 
ends of these slots the bridge-piecej is lifted, 
thereby iaising the end of the lever i, to 
which it coinaects. in this movement this 
lever swings arolind its coil nection with the 
link g, and hence through the link d lulls 
up on the clutch I, causing ileiatter first to 
grip the feed-l'od and tile to move up bod 
ily, lifting the feeti-l'Odad drawing the al'e. 
The up Wal'd move inent of the bridge-piece 
carries one Ol' both of the pivot-Sci'ews linto 
a guiding-notch lili tie hallel' shown in 
Fig. 29, so as to steady this pivot, which how 
becomes the pivotal axis or fulgium ai'ound 
which the feeding-lever L in last turn in its 
future in overei is li i de' the infillence of the 
feeding-imagnet. The notch l is best formed 
in a hook-shaped guide or bracket O, Fig. 29, 
which is fastened to the upright or post c of 
the case and, if desired, lay be inade later 
ally adjustable in Order to properly center 
the ai'nature or soleiloid-core 2, within the 
coils or spools of the feeding-magnet Yi. The 
position of the parts at the termination of 
this lifting movement, is shown in Fig. 9. The 
resistance - shuilt is, is broken, the carbons 
have been lia, will apart to establish the arc, 
and the entire current is trave 'sing the arc, 
with the exception of that which is diverted 
through the coils of the shunt ol' feeding mag 
net ly; but this ill the preferred adjustment, 
is at first insufficient to enable the null of 
this magnet to ovel'come the tension of the 
retracting-spring S, and hence the retractor 
lever C remains d'aWin lii) against the top 
plate C of the case. Shortly after the lamp 
has been thus lighted the lengthening of the 
al'c due to the consumption of the carbons in 
creases its i'esistance, aid hence increases 
the impressed electromotive force by which 
the currel it is forced through the coil of the 
feeding-magnet M., SO that the ellergy of this 
magnet, becomes sufficiently increased to over 
conne the retractile stress, which begins to 
pull down its ar'innature, aid thei'eby to rock 
the retractor-level C and distend the spring 
S. In this movement as the amature-leve' 

turns upon its fulcrulin axis at the pivot 
screws lit acts, through the link d, to lower 
the clutch bodily, and hence lowers the feed 
rod and positive carbon, lintil finally the tail 
e' of the clutch-lever strikes the adjustable 
stop or abutment f, at which instant the nor 
mal feeding operation begins. This position 
of the mechanisin-namely, that of normal 
feeding-is shown in Fig. 10. After this 
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feeding-lever releases the clutch and permits 
the feedi-rod to slide down through it. This 
feeding movement shortens the arc, and con 
sequently weakens the feeding - magnet, SO 
that the spring draws up the al'mature-lever, 
reéngages the clutch, and arrests the feed 
the instant the arc is shortened to the proper 
length. 
By reason of the special construction of the 

clutch hereinafter described, in connection 
with the sensitiveness of the feeding lech 
anislin, the feeding action amounts in practice 
to a variable brake action of the clutch upon 
the feed-rod, so that the lattei' is almost con 
stantly descending through the clutch, the 
late of its descent being icely adjusted to 
the rate of consumption of the carbons by the 
action of the feed mechanisin, so that the 
feeding is practically continuous instead of 
ill tei' hiltellt. 

it case the feed-rod should stick in its 
guides or ii) the clutch and refuse to feed, the 
consequent lengthening of the ai'C beyond the 
no'nal illei'eases the energy of the feeding 
magnet, so that it, exerts a stronger till upon 
its almature and draws do W in the level' lin 
til the position shown in Fig. 11 is reached. 
in this downward tilting movement of the le 
wer its bar l has pushed down the friction 
ally-mounted contact-piece (1 until the arm of 
thereof in the lowermost position shown in 
Fig. 11 makes contact with the arm p of the 
contact-piece ), and thereby again closes the 
shunt containing the resistance-coil R. This 
action short-circuits the lamp through the 
resistance-coil, thereby extinguishing the arc, 
(since in practice the resistance-shunt has 
only, for example, about one-fiftieth the re 
sistance of the arc.) ience the current 
through the al'c and the Separating-magnet 
K ceases and this magnet releases its arma 
ture I, which latter fallis by gravity and in 
its descent first acts to bring its coi) tact-roller 
ls' against the concave contact-arms p", and 
hence establishes a new closure for the resist 
ance-shunt, after which in continuing its de 
scent the bridge-piece J and fulcrum end of 
the level L. move down with it, thereby low 
ering the clutch-level' and freeing the clutch, 
The short-circuiting of the arc through the 
resistance-coil is accompallied by the demag 
netizing of the feeding-magnet Ivi, whose a 1'- 
mature is drawn up by the 1'etractor. Thus 
the feeding-lever L is moved up at one end 
and down at the other almost simultaneously, 
and in this tilting movement the bar l', Strik 
ing the upper arm q of the flictional contact 
piece q, tilts the latter upwardly to the posi 
tion shown in Fig. 8, whereby its contact 
with the piece p is broken. This movement, 
however, is unaccompanied by any breaking 
of the shunt-circuit through R, because the 
latter is maintained closed through the con 
tacts le" and p', as shown in Fig. S. The Sud 
den downward movement, thus imparted by 
the dropping of the fulcrum end of the feed 

point is reached any further lowering of the ing-lever to release the clutch is accompanied 
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with sufficient, shock so that it, iars the feed 
rod free, thereby insuring th: 1 his 1*( shall 
fall, and by bringing the carbons together re 
establishes the main circuit through the car 
bons. When this occurs, the current again 
energizes the separating - magnet, K, which 
immediately retracts its at nl: tu re, and the 
lamp is lighted in exactly the same manner 
as at the outset, thereby reéstablishing the 
condition shown in Fig. 9 and repeating the 
series of operations heretofore described. 
The operation of relighting occurs instan 
taneously upon the contacts reaching the cut 
ting-out position show ll in Fig. ll, it being 
understood that Fig. 11 shows a position as 
sumed at only one instant and immediately 
followed by the succession of operations just 
described. 

In the movements of the armature k, the 
dash-pot h 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 c, after which, ty 
reason of the dash-pot being connected to the 
iridge-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 ever L is 
a comparatively slow movement, which com 
pels the arc to draw slowly and prevents 
breaking the circuit, particularly when the 
lighting movement is caused by starting up 
the dynamo with the lamps switched into cir 
cuit and being lighted simultaneously. Dur 
ing the failing movement of the arnature : 
the same action of the dash-pot is repeated, 
in that the armature at first falls without 'e- 
tardation, so as to instantly close the cut 
out contacts for the resistance-shunt circuit, 
by taking up the lost motion in the slots le. 
after which the further movement of the ar 
nature, accompanied by the descent of the 
bridge-piece J and lever L, 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 le" p° shall be closed before the con 
tacts of p are opened, and hence prevents 
the drawing of an arc between these latter 
contacts during their separation. An impor 
tant requisite to this end is that the opening 
of the contacts gp8 shall be retarded, for if 
this opening occurred on the first upward 
movement of the armature in as the feeding 
lmagnet is demagnetized by the lamp being 
short-circuited through R. it would be liable 
to occur before the closing together of the 
contacts lic' p', and hence would draw an are 
which would oxidize and eventually burn out 
the cut-out contacts 9 p. This is avoided 
iby holding the contact-piece q frictionally in 
place against the contact-piece p until the 
armature in has executed a prologed retract 
ile movement-that is, until the lever has 
tilted so fur as to strike the upper arm q', and 
thereby tilt the contact-piece q with it, which 
gives ample time to enable the armature k to 
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fall and close together the contacts lic' p°. 
A : y () h( ' 'rictional moil it g of the contact 
piece () or its equivaleut which will leave it 
Where it was moved by the abnormal excita 
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 blown out, the sudden in 
crease in strength of the feeding-magnet M 
instantly draws down the lever L to the posi 
tion shown in IFig. 11, and thereby short-cir 
cits fihe lamp through the resistance-coil; 
but the first part of this movement releases 
the Cilich, so that the feed-l'Od instantly be 
gins to fall and brings the carbons together 
to j'eestablish the normal circuit. The feed 
ing-lmagnet is instantly deemergized either 
by the closing together of the carbons or by 
the short-circuiting of the arc 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 n is 
connected, so that this tilting movement of 
the lever (even without any lowering of its 
fulcrum end) acts to tilt the contact-piece q 
away from the contact-piece p, and thereby 
makes the first break in the resistance 
shunt, after which, upon the subsequent re 
energizing of the separating-magnet, the resist 
ance-sihunt is finally broken. The lamp is 
relighted by the upward movement of the 
armaturel, as in the first instance. The pro 
portions are such that the loose contact-piece 
q 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 
fulcrum or by lowering its fulcrum end with 
out the retraction of its free end. 
Having thus made clear the general mode 

of operation, will now proceed to describe 
certain novel features of my invention. 
The principal object of my invention is to 

increase the sensitiveness of the feeding mech 
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anism, so that the feeding movements of the 
lanp may be accompanied by only a very 
minute or trifling variation in the energy ex 
pended in the lamp. In ordinary arc-lamps, 
where the feeding-magnet is in a shunt short 
circuiting the arc, its energy varies according 
to the variations of impressed electromotive 
force due to the varying length of the arc, 
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 arc, and hence in weakening 
the feeding-magnet. The result of this mode 
of operation is that considerable fiuctuations 
occur in the voltage or energy consumed by 
the lamp. To overcome these fluctuations, 
I compensate for the weakening of the mag 
net as the arc shortens by varying the mechan 
ical advantage at which the spring stress is 
communicated to the magnet, so that as the 
ar nature is drawn to the magnet, and the 
magnet, is consequently weakened by the re 
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Sulting shortening of the arc: 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 produce the con 
trary result upon the armattle-that is, to 
cause the retractile stress to diminish with 
the movement of the arnature toward its 
magnet-the retractor-lever O is so devised 
as to vary the mechanical advantage at which 
the spring stress is communicated to the 
magnet, so that the communication of such 
stress shall be most effective when the anna 
ture is fully retracted and shall become pro 
gressively less effective during the attract 
ing movement of the amature. To this end 
ISO shape and a range the retractor-level O 
that the relative effective lengths of the two 
arms of the lever sihali vary during the nove 
ment of the level' which accompanies the at 
tracting movement of the al'mature in such 
lmanner that the effective length of the arm 
to which the spring is connected shall di 
minish proportionately to the effective length 
Of the aim to which the ai'nature is connect 
ed. This accomplish, preferably, by solo 
cating the fulcrum 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 
are such that the line of stress of the spring 
shall during this movement continually ap 
proach the fulcrum-axis, and hence shorten 
the effective length of this arm. The ar'- 
rangement inay be such that the effective 
length of the other arm to which the arma 
ture is connected shall be correspondingly 
lengthened during this novement, or both 
effects may occur simultaneously. The es 
Sential result is that during the movement of 
attraction the effective leverage of the lever 
shall change to an extent greater than that 
Sufficient merely to 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 construc 
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 a, the distance fl'oin the axial cen 
te' 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 to 2.75 in 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 
coul's e the variation in latio resulting from 
the proportioning of the lever must be va 
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lied according to the length of the spling, 
the throw of the ::, rature, and the nature of 
the feeding-imagnet, whereby its coefficient, 
of attraction is varied. With the distinct, 
separating and feeding magnets of y lan) 
and the feeding-level ai'i'anged as described 
the retracting-spring forms the sole resist 
ance to the attracting movement of the feed 
ing-magnet. By val'ying the effective force 
of this spling, therefore, i cause the entire 
let actile stress to val' V in the same desired 
ratio. The practical result of this feature of 
lmy invention is that, whereas in O'diary arc 
lamps consuming horinally fifty volts the 
range of variation in feedilug is from five to 
eight Volts or more, ii) inly in))l'oved la))), 
which is designed to feed at forty-five volts, 
the extreme variation in feeding is less than 
Volt aid in non'inal operation is less thal one 
one-fourth of a volt, while a change of three 
volts will nove the ai'imature of the feeding 
inagnet, from its i.ighest, to its lowest point, 
whe'e it operates the cut-out. 

I design the lagnet of my improved la)) 
to give the maxiinuin li?t aid to ecolonize 
to the utmost the electric:l energy. To this 
end I provide but one air-gap in the magnetic 
circuit and provide for a long l'ange of ama 
ture novellent, with the innini in unm variation 
of air-gap. To these ends the magnet is is 
constructed with a core EX' within the coil or 
winding and ail .-shaped frame is outside 
the coil, as shown, the armature he being piv 
oted to this oilter flatne aid being formed 
with a hole through which projects the co 
noidal end or pole-piece of the core IX*. The 
hinge is preferably a knife - edge joint, as 
shown in Figs. 4 and 7, formed by providing 
a klife-edge S. On the frame X" and a groove 
s' in the al'mature, (see Figs. 23 to 26,) so that 
the altimatul'e may have a rocking contact with 
the knife-edge of the magnet. This construc 
tion gives a constant imaginetic contact, which 
when the al'mature is down is reduced by the 
angular gap shown in Figs. 4 and S; but 
upon the att) action of the al'matlli'e this gal) 
is closed, as shown in Figs. 7 and 9. By the 
conoidal head of the pole-piece projecting into 
the hole in the almature the single magnetic 
gap at this point is shotelled and a long 
lmovement is given to the al'mature, accompa 
nied by a relatively short magnetic gap when 
the al'mature is retracted. This ?ons a very 
powerful magnet that is very economical 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 al'mature from falling away from the mag 
net when the latter is de?ergized, I form it, 
with notches s, Fig. 26, which are entered 
by E-shaped projections s”, fastelled on the 
frame K", as shown in Figs. 23 and 24, the 
heads of which project beyond said lotches 
beneath the lower face of the a 'nature, thus 
constituting a chea) and simple form of hinge. 
A modification of the knife-edge hinge-joint, 

for the al'mature is shown in Figs. 27 and 28, 
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where the magnet-frame K" is cut off square 
at its bottom and has fastened to it, a hi}) ge 
frames', having ears s turned down at its 
ends, while the amature k has hinge-ea's 5' 
passing freely through holes in these ea's 
and driven or sciewed into it. This also 
forms a cheap and suitable construction of 
hinge affording a very slight magnetic gal), 
which diminishes as the armature 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-clutch. Or'- 
dinarily in such clutches the barrel N' is sin 
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 
clutch makes contact with an extended area. 
of Surface of the rod. With this old coin 
struction there is liability that as the sur 
face of the iod becomes 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 contact with the feed-rod at only 
four points, as clearly shown in Figs. 30 to 
34-namely, at two upper and two lower 
points. To this end the barrel is hollowed 
out to a larger 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 it 
at to and bottom, which alone approach the 
rod, and each of these flanges is cut away in 
the mannel' best shown in Fig. 32, so as to 
leave projecting portions in contact with the 
rod at only two points t t . These contact 
projections t touch the rod On its side oppo 
site to that against which the clutch-shoe e 
acts and in planes above and below the shoe. 
The result is what may be designated a “five 
point’ clutch, which touches the rod at points 
indicated in Fig. 34, where the shaded por 
tios t indicate the four positions of contact, 
of the projecting portions f of the clutch-bar 
hel, and the dotted rectangle e' indicates the 
position of contact with the opposite side of 
the rod of the clutch-shoe e. As the clutch 
barrel is guided solely upon the rod and Sup 
ported solely upon the clutch-lever e, this 
construction results in a very nice and accu 
rate adjustment of the clutch to the rod with 
the minimum practicable area of surface con 
tact between the clutch and rod, so that the 
liability of sticking is reduced to the mini 
mum and any particles of grit or foreign 
matter which may adhere to the rod are en 
abled to work through the clutch without in 
1erfering with its action upon the rod. The 
practical result of this feature of my inven 
tion is that instead of feeding by a succes 
sion of gripping and letting-go movements, 
so that the feed-rod is fii's t held fast and the 
permitted to fall and again gripped and held 
fast, my improved clutch is adapted to feed 
after the mannel of a friction-brake-that is 
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to say, in feeding it does not entirels release 
the rod, but retains a frictional retardation 
the eupon, so that the 'od slowly slides down 
through the clutch at ::, rate almost exactly 
proportionate to the i'te of consumption of 
the carbons, thereby 'e:ndering the feed plac 
tically continuous instead of distinctly intel 
inittent, as he 'etofore. 

For adjusting the tripping-point of the 
clutch I make the abutinent f adjustable. 
This abilt in Cint is foined as a small metal 
plate, the uppei eid of which is preferably 
bent to project, into a slot in the standard f', 
in which slot line level-tail e' moves and is 
guided. The abutment f is fastened to the 
standard by a screw if engaging the stand 
aid and working through a slot in the abut 
ment, as shown, for example, in Fig. 8. To 
adjust, the abitinent, the screw is loosened 
and the abutment is set up or down, its 
hooked end serving to keep it vertical, and 
the screw is retightened. 
The positive-carbon clamp F is preferably 

of the construction best shown in Figs, 35 
and 36. It has a stem it, which may be 
screwed or otherwise attached to the lowei' 
end of the feed-l'od E, and from this stem or 
attachment it is formed with a down Wardly 
projecting shell or arm u', which lower down 
merges into a ring F of peculiar shape, a set 
screw or thumb-screw t° 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 F is preferably oval in cross 
section, as shown in Fig. 35, although its ex 
terior contout 1' is immaterial. Internally the 
ring is egg-shaped in plan (see Fig. 36) and 
convex in cross-section, as shown in Fig. 38, 
which latter is an enlai'ged cross-section ill 
the oblique vertical plane, (indicated by the 
line 3838 in Fig. 36.) Hence the ling pre 
sents two points of contact with the cylin 
drical carbon C-liamely, where its inner sur 
face, which is concave in a horizontal plaine, 
tangents the circumference of the carbon, as 
shown in the diagram Fig. 37, the tangent 
ing-points being marked if 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. 3S, 
where y' is the langenting - point. The car 
bon is held against these tangent-points by 
the set-screw it, which is tightened against 
it in such manner that, the carbon is gripped 
at three points as nearly equidistant as possi 
ble. By reason of the points / / being Ol). 
concave curves the carbon is at these points 
gripped with as little alluptiness as possible, 
and hence with the minimum liability of 
breakage, and the curves compensate for any 
slight, variations in the diameter of the cal 
bon that may occur in plactice. By eason 
of the contact-points being made with curves 
in vertical planes (see Fig. 3S) the carbon is 
gripped as gently as possible, while affording 
means for compensating for crooked carbons 
by bringing the lower end of the carbon to its 
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proper position in the Vertical axis at the 
expense of tilting oi" citing the upper end, 
where it is griped in the clath), this tilting 
being indicated to a 3xaggerated degi'ee by 
the dotted line f° in Fig. 38. This simple 
constructioi of chain) affords thus: il livei'sal 
adjustlileiat foi' the cai'i oil without the pi'o- 
vision of ally inoviing pait, in the claii) except 
the thinb-screw tiereof. 
The lowe' or legative gillon ) is held i: 

a claimi) G of ligual constructioja, consisting 
of a tubular standai'd 'l', projecting up fl'Oll 
its insulated attachinent to the globe-holder 
and provided at its uppel' end with :, loose 

clamping-i'iing 2", drawi against the carbcn by 
a thuimb-sei'evy v. The title ) is open at it 
bottoia end to €ilable the carbon to be this 

- - -, or 13 (GSR ll) through it fro) belieath. 
to enable full-length carbo) is to be lised as the 
lowei Oi negative carbons, which require; 
that the Sullis length shall project beneath 
when a fresh carbon is inseited, the aif 
burned negative carboi, being raised wine 
new positive carbon is inserted in the la 
Figs. 2 and 3 show the condition at, for ex 
aniple, the end of the first night's ruin, the up 
per carbon being consulined and the lowei' be 
ing burned down inearly to the holdei G. To 
prepare for the Second night's 'u in, the ti'in 
ner will place a new uppei carbon in the posi 
tive holder or clamp F and will raise the 
lowei' carbon i), so that its bottom end will be 
gripped by the clamp G. it is necessary to 
house the pi'otruding portion of the negative 
caibo) projecting beneath the globe-holder , 
and for this purpose it has been usual to pro 
ide a long i: Sillated tube, a construction 
which has been expensive and fi':-gile and 
has soni etines caused accidents through car 
bon-dust. Ol' other conducting particles get 
ting into the tube aid making an electrical 
coinection between the carbon a 2nd the tube. 
I avoid these disadvantages and irovide a 
simple' and cheaper coisti'uction by forning 
he usual dust-cap i with a tubular do win 
Ward extension T, for filed, preferably, inte 
grally With it, as one casting. This tubular 
extension T is so much larger than the car 
bon that thei'e is no daiagel of contact, while 
any particles of dust that may fall into it are 
given free escape through a botton opening 
tly, which also will drain off any moisture that 
will entei' the cup, and also provides a venti 
lating-inlet through which air may ascend 
along the carbon and passing through the 
dust-cap aild through the sual openings in 
the globe-holder inlay enfer the globe. Any 
dust falling from the globe will drop through 
the openings in the globe - holder and be 
caught in the dust-cap i, an uwai'ily-pro 
jecting annular fiauge 't' being provided to 
prevent this dust from entering the tubular 
extension T. in tiriihining the all the dust 
Cap T is reimoved in the usual naminei' for 
emptyilgit of ainy dust which may have fallen 
into it, and this act uncovers and exposes the 
negative carbon. 
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The globe-holder I may be provided with 
any suitable means for engaging oil its under 
side with the dust-cal) T and on its per side 
with the globe. Such 'O Visions are shown in 
lay i'a tent. No. 126,405, lated April 22, 1890. 
The lamp may be supported in ally suitable 

Way, the support shown, which fol's no part 
of my invention, consisting of a socket U, 
Sci'ewed to he outer t()) plate of the mechall 
isla-case and contected through all ill stulat 
ig-ha, U", of wood or other inatelial, with a 
metal hood U*, which is fasteiled to a sup 
porting a 'll ()' bracket. 
The lechanisin-case, although in general 
O'd in:ry construction, presents a novel 

atul'e designed to nake the case fit, nore 
tightly without increasing the difficulty of 
a plying its sileii. The case has the usual 
cast top late A", by which the entire lamp 
is supported, and to which the innel' frame is 
fasteiled through insulating connections, this 
top plate having a otite' pendent flange 2. 
The case is inclosed, as usual, by a sheet-metal 

A*, the upper end of which fits within 
ange 2, while its lower endi is centered 

and supported against a projecting insul 

of 

c 
the 
by 
lating disk or ring it", fastened beneath the 
bottom plate b and ) l'ojecting beyoid it. I 
now form the shell A* with an intul'ned bead 
or rib 2' at such level that, when in place it 
meets and rests against the projecting edge 
of the disk b', as clearly shown in Fig. 4. 
This bead contracts the diameter of the shell 
A° at this level and makes a tight and mois 
ture and dust, proof connection between the 
sihell and this insulating-disk. If the entire 
shell be contracted to this diameter in ordel' 
to nake such complete connection, it would 
be exceedingly difficult to push this shell up 
into place, especially after the SWelling Ol' 
warping of the ring b', which often occuli's 
after a short usage of the lam); but by inak 
ing the shell of large diameter, so that it will 
easily pass the disk U' until its upper end has 
been inserted into the flange 2, the shell is 
very easily pushed up into place and fits 
tightly only when the bead 2" comes to its 
bearing against the disk or insulating projec 
tion b'. 

it must not be inferred from the particul 
larity of detail with which I have described 
the preferred embodiment of my invention 
that I am by any leans limited to this one 
embodiment thereof, since, in fact, liny in Ven 
tion is capable of being embodied in Various 
mechanical constructions. Those features 
which are believed to be essential to my in 
vention in its generic and specific aspects I 
have endeavored to define in the claims here 
iinafter contained. 
As examples of the modifications of which 

my invention is susceptible, I may mention 
that the cut-out contacts fol' closing the shunt 
circuit R may be gi'eatly varied in arrange 
ment, two possible modifications being shown 
in Figs. 39 and 40. In Fig. 39 the contactic', in 
stead of being a roller carried by the armature 
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le, is an arm carried at the top of the bridge- lower contact-points f of Fig. 34 one lower 
piece J and touching a contact-spring p), which 
in this case is fastened on, but insulated from, 
the lever L. The lost-motion connection is in 
this instance made between the bridge J and 
the lever L by providing the fulcrum-pin l with 
a slot in which to work. Hence the retarding 
device, (the dash-poth,) instead of being con 
nected to the bridge-piece J as before, is here 
shown as connected to the lever L at near the 
fulcrum end thereof. The cut-out contacts for 
closing the resistance-shunt upon an abnor 
mal excitation of the feeding-magnet M are 
also differently arranged, consisting of a con 
tact-arm q', carried by the lever L and touch 
ing a contact p, mounted on a fixed support. 
The contacts p and pare connected to the 
resistance-coil R. The contact-arm q is con 
nected by a frictional joint to the armature 
lever at l, 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 
b', whereby the contact-arm is tilted into con 
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 band tilts it away from p; 
but before this occurs the falling of the arma 
ture k has brought the arm le" 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 lic, and 
the lost-motion device consists of pins lil', 
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 fulcrum-pin l until it strikes the pini, in 
which movement its contact endle' 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 fulcrum-pin l, and hence 
lifts the lever L, the motion of which is re 
tarded by the dash-pot h. When the arma 
ture k falls, its first movement takes up the 
lost motion by turning the lever J around the 
fulcrum-pin l until it strikes the lower stop 
pin l', 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 consist of a 
fixed contact-spring p' and a movable con 
tact-piece q', which latter is frictionally piv 
oted at l' to any fixed part and is tilted by a 
pin m', projecting from the armature in of 
the magnet, which upon the abnormal exci 
tation of the magnet acts against a lower toe 
c' to press down the contact-piece against p", 
and Subsequently upon the retraction of the 
armature strikes the upper toe c to lift the 
contact-piece out of contact with p5. 
The feeding-clutch N may be modified to 

arrange its contact - points in the manner 
shown in Fig. 34, where instead of the two 

('on : ct-point l is provided, so that, the bar 
rel touches one side of the feed-rod at two 
points above and One below the level of con 
tact with the opposite side of said rod of the 
shoe e, or the two contacts might be arranged 
below and the one above, as if Fig. 348 were 
it verted to like effect. The one contact 
point f is effected by forming the barrel with 
a single in Ward projection, (shown in dotted 
lines at it in Fig. 32) 

I claim as my invention the following-de 
filled novel features, Substantially as herein 
before specified, namely: 

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

2. An arc-lamp having distinct separating 
and feeding magnets, a lever connected at its 
normal fulcrum-axis to said separating-mag 
net and operated by said feeding-magnet, and 
a cut-out operated by an abnormal excitation 
of said feeding-magnet, whereby said cut-out 
is operated independently of movements of 
said separating-magnet. 

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

4. An arc-lamp having distinct separating 
and feeding magnets, a feeding 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 therefor operatively connected to said 
magnets for closing said shunt upon either an 
abnormal excitation of the feeding-magnet, or 
a demagnetization of the separating-magnet. 

5. An arc-lamp having distinct separating 
and feeding magnets, a feeding 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 communicate the movement of either mag 
net, thereto, a resistance-shunt, and cut-out 
contacts therefor operatively connected to the 
separating-magnet, and means whereby the 
excitation of said imagnet first separates said 
contacts and thereafter communicates motion 
to said lever. 

6. An arc-lamp having distinct separating 
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and feeding magnets, a feeding 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 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 there for operatively connect 
ed to the separating-magnet within the limits 
of said lost-motion device, whereby the first 
movement of said magnet operates said con 
tacts until the lost motion is taken up, and 
thereafter is communicated to said level. 

7. An arc-lamp having distinct separating 
and feeding magnets, a feeding-lever connect 
ed to said magnets at different points, a re 
sistance-shunt, and two cut-outs therefor op 
eratively connected to the respective mag 
nets, so that the one is operated by movements 
of said separating - magnet, and the other 
by extreme movements of said lever around 
its point of connection with said separating 
magnet. 

S. An arc-lamp having distinct separating 
and feeding magnets, a lever connected at its 
normal fulcrum-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 one is operated by movements 
of said separating - magnet, and the other 
by extreme movements of said lever around 
its point of connection with said separating 
magnet. 

9. An arc-lamp having distinct separating 
and feeding magnets, a feeding-lever connect 
ed to said magnets at different points, a re 
sistance-shunt, and cut-out contacts there for 
comprising an insulated contact-piece, a con 
tact operatively connected 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. An arc-lamp having distinct separating 
and feeding magnets, a feeding-leve' connect 
ed to said magnets at different points, a re 
sistance-shillint, and cut-Olt contacts there for 
comprising an insulated contact-piece, a con 
tact connected with the armature of Said sep 
a rating-magnet, and a contact-piece connect 
ed 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 insulated con 
tact-piece for closing said resistance-shunt. 

11. An arc-lamp having distinct Separating 
and feeding magnets, a feeding-lever connect 
ed to said magnets at different points, its con 
nection with said separating - magnet being 
made through a lost-motion device, whereby 
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the initial movement of said magnet will take 
up the lost motion thereof before moving said 
lever, a retarding device for retarding the 
movement communicated to said lever, a re 
sistance-shunt, and a cut-out, therefor oper 
ated by said initial movement while talking 
up such lost motion. 

12. An arc-lamp having distinct separating 
and feeding magnets, a lever L connected 
there to 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 coln 
tact-piece fixed to said bridge-piece, and a 
contact on said ai'nature adapted to touch 
said contact-piece. 

13. An arc-lamp having distinct separating 
and feeding magnets, a lever , connected 
thereto at different points, a bridge-piece J 
connecting the armature of said separating 
magnet to Said level', a resistance-shunt, and 
cut-out contacts there for comprising a con 
tact-piece p fixed to and insulated from said 
bridge-piece, and a contact on said a 'mature 
adapted to touch said insulated contact-piece. 

14. An arc-lamp having distinct, separating 
and feeding magnets, a lever L connected 
thereto at different points, a bridge-piece J 
connecting the armature of said separating 
magnet to said lever and having a lost-no 
tion connection with said al'mature, a resist 
ance-shunt, and a cut-out, therefor comprising 
a contact-piece fixed to said bridge-piece, and 
a contact on said al'mature adapted to make 
or break contact with said contact-piece dur 
ing the movements of said amature in taking 
up lost motion. 

15. An arc-lamp having distinct separating 
and feeding magnets, a lever 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 p fixed to said bridge-piece, a con 
tact on said armatul'e adapted to tolch said 
contact-piece, and a contact-piece of friction 
ally mounted and adapted to be moved into 
or out of contact with said piece p by extreme 
vibratory movements of said lever. 

16. An arc-lamp having distinct separating 
and feeding magnets, a lever 1, connected 
thereto at different points, a resistance-shunt, 
and cut-out contacts there for comprising a 
contact-piece p and a contact-piece (1, the lat 
ter frictionally mounted and adapted to be 
moved into or out of contact with the piece ) 
by extreme angular movements of said lever. 

17. An arc-lamp having distinct separating 
and feeding magnets, a lever L connected 
thereto at different points, a resistance-shunt, 
and cut-out contacts comprising a contact 
piece p and a contact-piece q, 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 ) by extreme angular move 
ments of said lover. 
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IS. An arc-lamp having distinct separating 
and feeding magnets, a lever L. 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 shunt having a 
concave contact-arm p, and a contact on the 
armaturek of said separating-magnet consist 
ing of a roller lic' adapted to touch said con 
GWG 3. 

19. An arc-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 communi 
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 anature is attracted. 

20. An arc-lamp having distinct separating 
and feeding magnets, a feeding-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. An arc-lamp having distinct separating 
and feeding magnets, a feeding-lever connect 
ed to said magnets at different points, a feed 
ing device connected to said lever at an inter 
mediate point, and a retracting-spring for the 
feeding-magnet, adapted to diminish its re 
tractile stress during the attracting movement 
of Said magnet. 

22. An arc-lamp having distinct separating 
and feeding magnets, a feeding-lever connect 
ed to said magnets at different points, a feed 
ing-clutch connected to said lever at an inter 
mediate point so as to be moved by either 
magnet, and a retracting-spring for the feed 
ing-magnet adapted to diminish its retractile 
stress during the attracting movement of said 
magnet. 

23. An arc-lamp having distinct separating 
and feeding magnets, a feeding-lever connect 
ed to said magnets at different points, a re 
tracting-spring for the feeding-magnet adapt 
ed to diminish its retractile stress during the 
attracting movement of said magnet, a l'esist 
ance-shunt, and cut-out contacts for closing 
Said shunt arranged to be operated by an ab 
normal attraction of said feeding-magnet. 

24. An arc-lamp having distinct separating 
and feeding magnets, and a feeding-lever con 
nected at its normal fulcrum-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 circuit 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. An arc-lamp having distinct separating 
and feeding magnets, and a feeding-lever con 
nected to said magnets at different points, 
Said separating-magnet being constructed 

: 

with a fixed frame and an amature 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 
netic resistance of said joint during the move 
in ent of attraction. 

26. An arc-lamp having distinct separating 
and feeding magnets, and a feeding-lever con 
nected to said magnets at different, points, 
Said sepal'ating - magnet, being constructed 
with a fixed frame and an armature hinged 
at one end to said fl'ane with a hinge-joint 
having an a ngular gap when the magnet is 
unattracted and a)' ranged to close said gap 
by the attracted movement of said magnet. 

27. An arc-lamp having distinct separating 
and feeding magnets, and a feeding-lever con 
nected to said magnets at different points, said 
separating-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 angular gap when the magnet is un 
attracted, and arranged to close said gap by 
the atti'acted movement of said magnet, and 
a projection on the frame loosely engaging 
the armature to prevent its dropping off when 
unattracted. 

28. In an arc-lamp, a feeding-clutch having 
its barrel cut 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 more contact-points on the other side 
of said plane. 

29. In an arc-lamp, a feeding-clutch having 
only five points of contact 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 arc-lamp com 
prising an elliptical ring having three points 
of contact with the carbon, one a clamping 
screw, and the others formed in the ring as 
surfaces convex in Veltical planes and con 
cave in horizontal planes and making tan 
gential contact with the cylindrical surface of 
the carbon. 

31. In an 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 inclose the 
pendent portion of the carbon. 

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 arc-lamp, the mechanism-case 
I 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. 

34. An arc-lamp having distinct separating 
and feeding magnets, and a feeding-lever con 
nected to said magnets at different points, a 
bridge-piece for connecting the normal full 
crum-axis of said lever to the separating-mag 
net, and a guide having a notch or recess for 
properly locating such fulcrum-axis during 
its movement by said magnet. 

35. An arc-lamp having distinct 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 a closure of said shunt beyond 
the period of such abnormal excitation. 

36. An arc-lamp having distinct 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 distinct 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 contacts 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 at 
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-screw and 
vertically adjustable. 

39. In a clutch-feed arc-lamp, the combi. 
nation with a clutch having a clutch-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 arc-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 at its upper 
end to enter said 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 subscribing 
witnesses. 

JAMES J. WOOD. 

Witnesses: 
FRED S. HUNTING, 
D. C. DAVIS. 
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