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UNITED STATES

PATENT OFFICE.

b

ROYAL E. BALL OF NI:WV YORK, N. Y., ASSIGNOR TO THE BALL ELECTRIC

COMPANY,

OF YONKER& NEW YORK.

ELECTRIC-ARC LAMP.

O

bPECIFICATION formmg part of T.etters Patent No. 664,713, dated December 29, 1900,

Applmatwn filed September 21 1899, Serial No, 731,149,

‘No model.)

H’T

all whom it may concermn,:
Be 1t known that I, ROYAL K. BALL, a utl-

| 7zen of the United States residing at New York

¢ity, borough of Manhattan (;ount.} and State

of New Ym*k,__have invented certain new and

useful Improvements in Electric-Arc Lamps,
of which the following is such a full, clear,

“and exact deseription as will enable any one

skilled in the art to which it appertains to
make and use the sume, reference being had
to the accompanying dmw Ings, fonmng part
of this Speuﬁedtmn

My invention relates to electric-are lamps,
and certain features thereof are more particu-
larly applieable to what are known as ‘“du-
plex” lamps and in which are used two sets
of carbons which are burned in succession in

9 manner well known.,

20

30

T'he prineipal objects of my invention are
to reduce the cost of manufacture of the lamp
and at the same time increase its efficiency,
s0 that a material saving may be made in the
operation of the lamp.

T'o these ends my invention consists in the
various novel and peculiar arrangements and
combinations of the several parts of the ap-
paratus, all as hereinafter fuily described
and then pointed out in the claims.

I have illustrated a type of my invention
in the accompanying drawings, wherein—

Figure 1 is a side view of my improved are-

| ldmp with the upper and lower portions of the
frame thereof broken away and with portions

35

of the supporting-bracket for the working
parts of the lamp also broken away. Fig. 2
shows a horizontal section of the lamp, tcl;l{eﬂ

~on a plane indicated by the line 2 ¥, Fig. 1,

40

the view being taken looking upwar dly. i g,
318 & snmlar section of _F1g 2, the view be-
g taken looking downwcudly Kig.4 is an
enla,l ged plan view of one of the clutches for
the cmbon rods. Iig.d is a vertical central
sectional view of the uluteh shown in Fig. 4,
together with the adjustable trip for opening
thecluteh. Fig.6isadiagram showing the ar-
rangementof the variousecireuits of the lanp.

RReferring to the drawings, in which like
numbers of reference designate like parts
throughout, 2 and 3 are the top and bottom
plates of the lamp. Upon the upper plate 2
are the usual binding-posts 4 and 5, to each

‘the lower carbons.

of which is connected the line-wire, and 6 is
the ¢ut-out switch-lever, which makes contact
with the binding-post 41in the usual way. In

. each of two circular openings in the top of 55

plate 2 and through which the carbon-rods

| pass is secured by screw-threads a vertical

tube 7 for housing the carbon-rods in the
usual manner. The top and bottom plates 2
and 3 aresecured firmly together by two stand- 6o
ards 8 and 9, which are screwed fast into suit-
able sockets formed on the top and bottom
plates, respectively. From the bottom plate
5 depends the usual frame 10 for supporting
65
Between the upper and lower plates 2 and
8 18 arranged a peculiarly-shaped supporting
bracket or standard 11, which is made fast to
each of the plates and is completely insu-
lated therefrom by insulating-pieces 12 12. 7o
T'his bracket is designed to carry all of the
working parts of the lamp, and as it is insu-
lated thoroughly from the other parts of the
lamp 1t thereby possesses manifest advan-
tages. This bracket 11 is provided with for- 73
wardly-extending horizontal armns 15 and 14,
to which are secured the upper and lower
ends, respectively, of the spool 15, carrying
the main or line-wire cotl 16 and the shunt
17, which coils together form a solenoid which 8o
is provided with a movable mmagnetic core 18.
Both the line-wire coil 16 and the shunt 17
are wound about the spool 15 in the same di-
rection and are suitably insulated from each
other at 19,s0 that the carrent flows through 8s
both coils in the same direction. This is an
important feature of my lamp, as the two
coils thus constitute a common solenoid, and
the electrical center, which the core 18 seeks,
shifts according as the strength of cuarrent go
varies in the shunt and line cucults respec-
tively. The advantage of this COD&DIUGEIOH
1S that as both the shunt and line are wound
in the same direction instead of opposite ones
I obtain a greater magnetizing power of the g3
solenoid, and eonsequeutly am able to more
nearly saturate the core, and thereby avoid
impulsive movements and. dispense with the

- mechanical dash-pots which are so generally

used. It will thus be noted that the com- 100

bined solenoid does not act in the nsual dif-
ferential way-—thatis, with the carrent flow-
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ing in opposite directions, making the shunt
oppose the line and causing the regulating
power to depend upon the difference between
the two currents.

The bracket-arms 13 and 14 support the
combined solenoid in a vertical position and
at a considerable distance from both the top
and bottom plates 2 and 3, so that there 1s
provided between the plates and the ends ot
the solenoid ample space for the rocking
movements of the horizontal pivoted rockers
20 and 21, the former of which is pivoted at
22 to the upper end of the solenoid-core 13,
while the latter is pivoted at 23 to the lower
end of the solenoid-core 18. The rockers 20
and 21 are substantially alike in construction,
and each comprises a U-shaped frame, trom
the back of the center of which extends a
piece which is pivoted to the end of solenoid-
core 18. The upper rocker 20 is pivoted at
opposite points of its two sides on the adjust-
able serews 24 24, which are mounted in fixed
ears 25, projecting from the bracket 11. DBe-
tween the ends of thearms of the upper rocker
20 is pivoted, by means of adjustable screws
26 26, a cross piece or bar 27, which carries
near each end a suitable circular guide 23
for receiving the carbon-rods 29 and 30, re-
spectively, each of which carbon-rods is pro-
vided with a flange or head 31 on the upper
end, which is adapted to rest upon its upper
guide when the carbon-rod ix dropped to the
lowest point of its range of movement, SO
that the weight of the carbon-rod can then
be taken up by the upper rocker 20, for a pur-
pose hereinafter described. |

The lower rocker 21 is likewise pivoted at
two opposite points of its sides by means of
adjustable serews 32 32, which are mounted
in fixed ears 33, projecting forwardly from the
bracket 11. Between the ends of the rocker
21 there is pivoted, by means of adjustable
serews 34 34, a cross piece or bar 35, which car-
ries a circular guide 36 near each end thereof
and one in vertical alinement with one of the
guides 28 on the upper rocker 20. The car-

bon-rods each pass through a guide 56, car-

ried by the lower rocker, and a guide 23 on the
upper rocker, so that the carbon-rods are thus

gulded entirely by means of devices mounted

upon the moving parts of the lamp, and as
the rockers are so constructed as to move 1n
parallelism the upper and lower guides hayv-
ing a pivotal relation with their rockers serve
to guide the carbon-rods with the least possi-
ble friction. Thisarrangement prevents any

possible binding between the guide and the

carbon-rod, and as the friction is materially
reduced I am enabled to operate the lamp
with less current than I otherwise would be,
and consequently use a comparatively small
spool for the solenoid 16 17. This results iIn
the lamp being operated more economically,
and it can, moreover, be made lighter, more
compacl, and at smaller cost.

One of the upper guides 28 carries a con-

664,713

wardly and keeps in firm contact with the car-
bon-rod 30 for completing the cirenit thereto,
while one of the lower guides 36 carries a simi-
lar contact-brush 38, which projects upwardly
and remains in firm contact with the other
carbon-rod 29. By thus having the contact-

 brush mounted on a movable guide I thereby

maintain a more perfect contact and at the
same time reduce the friction as compared
with the construction wherein the contact-
bruash is attached to a fixed part.

A seriousobjection toother forms of double-
carbon lamps has been that the second carbon
burns with a larger light than the first car-
bon. This drawback is due to the change of
adjustment caused by the reduction of weight
by the consumption of the first carbon. In
my present invention I overcome this draw-
back and cause the second carbon to burn
with the same-sized arc as the first by increas-
ing the amount of leverage exerted upon the
moving parts after the first carbon has been
consumed, and I lay a broad claim to this
feature. In the present construction I ac-
complish this increased leverage when the
second carbon comes into play by making the
pivotal centers 24 and 26 of the upper rocker
20 a greater distance apart than the corre-
sponding pivotal centers 32 and 34 of the lower
rocker 21. 'The distance between the pivotal
points 24 and 22 of the upper rocker is, how-
ever, the same as the distance between points
32 and 23 of the lower rocker. Inother words,
the long arms of the lever constituted by each
of the rockers are the same in length, while
the short arms thereof vary, the short arm of

the upper rocker being longer than that ol

the lower., Thisdifferenceisin about the pro-
portion of four to three. The difference 1n
leverage is brought into play in the following
manner: Assoon asthecurrentisswitched on
the weight of both carbon-rods 29 and 30, to-
gether with that of the carbons carried Dy
each of them, is thrown upon the lower rocker,
because the guides on the lower rocker sup-
port the clutches which engage the respective
carbon-rods, as hereinafterdescribed. 1t will
be sufficient now to know that the weight of
the carbon-rods and carbons combined being
transmitted through the eclutches to the guides
of the lower rocker, such combined weight
acts upon such rocker with a certain leverage
which is represented by the distance between
the pivotal centers 32 and 34.  When the first
carbon has been consumed, the carbon -rod

carrying such carbon is dropped to its lowest

limit of moevement, so that the head 31 there-
of rests upon the upper end of the guide 23,
carried upon theshortarm of the upper rocker
20. Thus the weight of this carbon-rod is
taken off of the lower rocker and trausferred
to the upper, and such weight is more eitect-
ively exerted upon such upperrocker by rea-
son of the leverage of its short arm belng
greater than the leverage of the short arm of
the lower rocker—that is to say, that the dis-

tact brash or finger 37, which projects down- | tance between the pivotal centers 24 and 20
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‘ends of member 39 by means of a pin 41.
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beln

pivotal centers 32 and 34 of the lower rocker

an increased leverage will thereby be brought ;

about, so that the loss of weight due to the
consumption of the first carbon is at once
compens&hed for as soon as the second car-
bon 1s brought into use.

Kach mrbon rod is provided with a clutch
consisting in a U-shaped member or strap 39
and a block 40, whieh is pivoted between the
The
interior surface 42 of the strap and the face
43 of the block are curved, so that together

- they form a circular opening for loosely re-
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‘through the bottom plate 3

rounds the carbon-rod,
each clutch, and they are set at different |

celving the eylindrical ecarbon-rod which they
engage. The outer end of the block 40 of the
clutch is pivoted at 44 to a link 45, the upper
end of which 1s pivoted at 46 to a projec-
tion extending rearw&rdly from the guide o6.

Whenever the link 45 is drawn up by the up-
ward movement of either of the lower guides,
the cluteh grips the carbon-rod by the sur-
face 42 of the strap engaging the surface of
the rod flatly and the upper edge 47 (see Fig.
5) of the face 43 of the block biting into the
carbon-rod. Thus the clutching is effected
by the two c¢lutching members 39 and 40 be-
ing relatively moved, so that their surfaces
W thh engage the carbon-rods are thrown out
of palallel This form of cluteh has the ad-

vantage ot presenting to the carbon-rods a
large Hat; surface—namely, surface 42 of the
strap—which causes the carbon-rod to move
with a smoother action through the clateh
than where sharp edges of the cluteh mem-
ber are presented to the rod, for it 1s well
known that any rough place on the carbon-
rod will effect its smooth operation whenever
the same is presented to the sharp edge of a
clutch member. The cluteh is opened or re-
leased by lowering the ¢luteh, sothat the strap
or block touches a fixed part and rights the two
pivoted members of the cluteh, so asto bring
them parallel. This 1s done 1n the present
construction whenever the descending guide

lowers the link 45 sufficiently to let the cluteh

‘touch a trip device 47, arranged beneath it.

This trip deviece consists in an externally-
screw-threaded sleeve 47, screwed upwardly
of the lamp, and
1s adjustable vertically to trip the cluteh at
the proper time. This trip-sleeve 47 sur-
and there 1s one for

heights, as shown at 47 and 48 1n ifig. 1, 47
representing the trip-sleeve of the cluteh near-
est the observer, while 48 represevts that of
the cluteh farthest away. The trip device of
one cluteh is set at such a height as to open
the cluteh to i1ts greatest degree when the two
carbon-rods are down and the carbons closed
on each other, as shown in the diagram. In
Kig. 6, while the trip of the obher cluteh 1s
set higher, so that such cluteh 1
less degree as compared with the other.

der this condition when the current 1s turned

o greater than the distance between the |

1s open to a !
Un- | separate levers one of which has a greater
1 leveraﬁfe than the other and the lever haJvmn'

-
o

on and passes through both sets of carbons

while they are clogsed the solenoid-core 18 18
drawn downwardly in the position shown in
Fig. 1, thereby raising the short ends of the
rocker and lifting the guides, and conse-
quently pulling up the clutches, which do not

| at once engage both carbon-rods, one carbon-

rod being engaged in advance of the other
by virtue of the dlf erence in vertical adjust-
ment of the trips47 and 48. The carbon first

raised produces a longer are, so that the car-
bon last raised 1=etains its arc and continues

. to burn, while the other does not, and so be-

comes the first carbon to be consumed. As
the lamp proceeds to regulate the arc now es-
tablished the cluteh of the carbon first raised
18 lifted so far above its trip that it.cannot
be tripped so long as there remains any ot
the first-burning carbon. As soon, however,
as the first carbon is consumed the clutch of
the second carbon is carried down so far as
to be tripped and opened, thereby regulating
the are.

Upon the back of the bracket 11 is secured
by one end a small cut-out magnet, which

comprises an iron spool 50, around which 1s

wound a fine coil 51, which leads from the
fine-wire coil 17 of the solenoid, and a coarse
coil 52, which is connected through binding-
post 5 direct to line by one end, while the
other end is ¢connected to the fine-wire coil 1.
Both the fine-wire c¢oil 51 and the coarse coll
52 are wound around the spool 50 1n the same
direetion, so that the current passes through
each 1n the same direction about the magnet.
A portion of the outer coils of the coarse wire
is laid bare for making electrical contact with
the contact point or bution 53, carried on ar-
mature 54, which is pivoted to and electrically
connected with a depending post or arm 59,
which isinsulated from the lamp-frame. The
depending arm 55 is electrically connected

with the binding-post 54, and therefore with
the line-wire.

When the iron spool of the
cut-out magnet is magnetized by the passage

ot current Lhrmwh the coils surrounding 1t,

the ends of the SpOOl serve to attract the ar-

mature 54, and this c¢loses the circuit from:

binding-post 5 through the coarse coll by way
of the bared exterior thereof and contact-point
53, armature 54, and depending arm 55 to line
by way of binding-post 4, thus serving to cut
out the lamp.

My invention is not limited to the pmtleu-
lcw means herein set forth, as various modi-
fications may be made In the several parts
thereof w1thont departing from the spirit of
the invention.

Having thus described my invention, what
I claim, and desire to secure by Letters ’at-

ent, 18—

. 1. Anelectric- cllLchll]l]LOHIPIISIDG‘E]]E}LUH}—_
bination of two carbon- rods, feeding mech-

anism forsaid carbon-rods pvowded w1th two
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the lesser leverage norvmally sustaining the
weight of the carbon-rods during the burning
of the first carbon, and means for transfer-
ring to the lever having the greater leverage,

‘when the first carbon has been consumed,

part of the weight sustained normally by the
lever having the lesser leverage, whereby the
loss of weight due to the consumption of the
first carbon is compensated for by the in-
creased leverage thrown upon the feeding
mechanism, substantially as and for the pur-
pose set forth.

2. Anelectric-arclampcomprising the com-
bination of two carbon-rods, feeding mech-
anism for the carbon-rods comprising two
separate rockers one of which has a greater
leverage than the other, the weight of the
carbon-rods and carbons being sustained by
the rocker having the lesser leverage until
the first carbon is consuined, means tor trans-
ferring the weight of the carbon-rods carry-
ing the carbon first consumed to the rocker
having the greater leverage, whereby the loss
of weight of the consumed carbon 18 com-
pensated forby the increased leverageexerted
by its carbon-rod on the feeding mechanism,
substantially as and for the purpose set forth.

3. Anelectric-arclamp having carbon-feed-
ing mechanism comprising a solenoid and 1ts
core, said solenoid consisting in a spool hav-
ing the line and shunt circuit wound on the
respective ends thereof and in the same di-
recilon so that both the line and shunt cur-
rents flow around the spool in the same direc-
tion, whereby the position of the magnetic
core is determined by the variation in the
strength of the line and shunt currents, sub-
stantially as and for the purpose set forth.

4, The combination of a carbon-rod and

feeding mechanism thereforcomprising a ver-

tically-moving rocker and a solenoid for ac-
tuating said rocker, a guide for sald carbon-
rod pivoted to said rocker, and a feed-cluteh
for said carbon-rod consisting in a strap ems-
bracing the carbon-rod, a clutch-block piv-
oted to said strap for engaging the carbon-
rod, and a link pivoted between said clutch-
block and the rocker, substantially as and
for the purpose set forth.

5. Anelectric-arclampcomprising the com- |

bination of a carbon-rod, movable feeding
mechanism for said carbon-rod, a pivoted
guide for said carbon-rod mounted apon said
movable mechanism, and a contact-brash car-
ried by said guide, substantially as and for

- the purpose set forth.

6o

6. An electric-are lamp consisting in the
combination of a carbon-rod, feeding mech-
anism comprising a solenoid and 1ts core, a
rocker fulerumed on a fixed point and bav-
ing one end pivoted to the core of the solen-
01(1 and a guide for said carbon-rod pivoted
to the other end of therocker, asecond rocker
pivoted to said core of the solenoid and pro-

vided with a guide for said carbon-rod, a
feed-cluich for said carbon-rod mounted upon |

- , 664,713

the guide of said second rocker, substantially
as and for the purpose set forth.

An electric-arc lamp consisting in the
combination of a carbon-rod, feeding mech-
anism for the carbon-rod comprising a solen-
oicd and its core, an upper and a lower rocker
fulerumed on a fixed point and each having
oune end pivoted to the solenoid-core, a guide
pivoted to the other ends of sald rockers for
receiving the carbon-rod, substantially as
and for the purpose set forth.

3. An electric-are lamp consisting in the
combination of two carbon -rods, feeding
mechanism comprising asolenoid and its core,
an upper and lower rocker moving in par-
allelism and each having its long arm pivoted
to the end of the solenoid-core, a bar pivoted
across the short arm of each rocker and two
cuides secured to each of said bars for re-
ceiving the carbon-rods and holding them in
a,]memenb, substantially as and for the pur-
pose set forth.

9. An electric-arc lamp consisting in the
combination of two carbon-rods, a solenoid
and its core, an upper and a lower rocker
pivoted so as to move in parallel and cach
having its long arm pivoted to the solenoid-
core, a pair of guides pivoted to the upper
rocker and a pair of guides pivoted to the
lower rocker in alinement with each other,
the pair of guides on the upper rocier bemﬂ
pivoted Lheleou at a greater distance flom
the fulerum of the 1001{61' than the pair of
cguides on the lower rocker, and means for
l]lcll]SfElllIl“ the weight of the carbon-rod
carrying the carbon “first consumed to its
aguide on the upper rocker, substantially as
and for the purpose set forth.

10. An electric-are lamp consisting in the
combination of a carbon-rod, a solenoid and
its core, an upper and a lower rocker pivoted
so as to move in parallel and each having an
arm pivoted to the solenoid-core, & Omde for
the carbon-rod mounted on the othel' end of
each of said rockers, a cluteh for the carbon-
rod, said clutch being connected with and
carried by the said guide on the lower roclker,
substantially as and for the purpose set forth.

11. Thecombination of theupperand lower
frame-plates of an electric-are lamp, said
plates being secured together for containing
the WOlkmn parts of the lamp between Lhem
a single su pportin o-standard secured to each
of said frame-plates and insulated therefrom,
feeding mechanism comprising a solenoid
and its core, said standard being provided
with horizontal arms forsupporting the solen-
oid in operative position, subsmnbmlly QS
and for the purpose set forth.

In testimony whereof 1 have hereunto Set
my hand in the presence of the two subscrib-
ing witnesses.

ROYAL K. BALL.

Witnesses:

H. WILLARD JOHNSON,
CARSON K. ARCHIBALD.
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