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UNITED STATES PATENT OFFICE. 
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SPECIFICATION forming part of Letters Patent No. 481,677, dated August 30, 1892. 
Application filed July 3, 1888, 

To all twhom it may concern. 
Beit known that I, CHARLEs E. SCRIBNER, 

a citizen of the United States, residing at Chi. 
cago, in the county of Cook and State of Illi 

5 nois, have invented a certain new and useful 
Improvement in Double-Carbon Arc Lamps, 
(Case No. 166,) of which the following is a fill, 
clear, concise, and exact description, reference 
being had to the accompanying drawings, 

Io forming a part of this specification. 
Myinvention relates to that class of double 

carbon arc lamps in which two sets of car 
bons are employed, with mechanism so ar 
ranged that one set will first be lighted and 

I5 consumed and then the other set will be 
brought into circuit and consumed. 
In Letters Patent No. 147,827, granted 

Mathias Day, Jr., February 24, 1874, for elec 
tric lights, the different sets of carbons are 

2O arranged so as to burn alternately-that is to 
Say, One set will burn, say, ten minutes, and 
then the other, the arc alternating between 
the two sets until both sets are consumed. 
In the Day lamp the different sets of carbons 

25 are arranged in multiple arc-that is to say, 
in parallel circuits. When the circuit is 
closed through the two sets and the carbons 
of the different sets are separated, the arc is 
formed and persists between one pair only, 

3o Owing to the fact that one of the parallel cir 
Cuits or the other would not have the same 
resistance as the other. A greater amount 
of current would pass through the side hav 
ing the lowest resistance, and this increased 

35 amount of current has the effect of still fur 
ther diminishing the resistance of such cir 
cuit. This action results in the current be 
ing diverted to one side of the parallel cir 
cuits, so that there is not enough left in the 

4o other to maintain it. 
In Letters Patent No. 219,208, granted 

Charles F. Brush September 2, 1879, mechan 
ism is provided for separating one set of car 
bons positively before the carbons of the 

45 other pair separate. This construction re 
Sults in a lamp in which the alternation of 
the arc between the different sets of carbons 
is prevented, yet with the serious objection 
that the average length of the two arcs will 

5o be different-that is to say, the average length 
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of the are established between the carbons 
of the first set will be considerably shorter 
than the average length of the arc which is 
subsequently burned between the carbons of 
the second set. 

In my patent, No. 41S,757, granted January 
7, 1890, (Case No. 100.) I have described and 
claimed as one feature thereof a globe pal 
or support for the lower carbons, consisting of 
two insulated parts or sections, one insulated 6d 
section for each of the lower carbon-clamps. 
In my patent, No. 41S,758, granted January 
7, 1890, (Case No. 109,) the same globe-pan is 
illustrated in connection with the mechanism 
claimed, whereby one set of carbons is con- 65 
sumed before the other set begins to burn, 
the construction being such that the average 
length of the arc of one set will be the same 
as the average length of the arc of the other 
set. This is of special importance in electric 7o 
lamps designed for low-potential systems, in 
which, as is well-known, the arcs are coin 
paratively short-that is, of low resistance. 
In such systems it is evident that any con 
siderable difference in the resistance of the 75 
arcs of the different sets would be a very Se 
rious objection. 
My invention herein is designed to accom 

plish the same result as the invention de 
scribed in my said patent, No. 418,758, the So 
means, however, employed being different in 
construction and in mode of Operation. 
My invention consists, Speaking in general, 

of the combination, in a double-carbon arc 
lamp in which the different sets of carbons 85 
are placed in parallel circuit, of a single elec 
tro-magnetic device for controlling a cut-out 
with its coil included in circuit with one set 
of carbons and its armature and back-stop 
included in circuit with the other set. 
My invention further consists in the combi 

nation, with the sets of carbons, of mechan 
ism constructed to initially lift the members 
of both pair's at the same time, a cut-out 
around the lamp which is opened by this ini- 95 
tial movement, the sets of carbons being con 
nected in multiple arc, and an electro-mag 
netic cut-out connected in circuit with one 
set and its armature and back-Stop included 
in circuit with the other set, as hereinafter Ioo 
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described and claimed. By this construction 
when the lamp is brought into circuit the cir 
cuit of one set of the carbons will be opened 
before the clutches have grasped the rods to 

5 make the initial separations. The arc is thus 
caused to form and burn between one set of 
carbons only until said set is entirely con 
sumed, whereupon, the rod of the upper car 
bon of the first set being arrested in its de 

Io scent, the feeding-magnet in the shunt of the 
arc becomes so strong as to open the clutches 
and then cut the lamp out of circuit. This 
cutting of the lamp out of circuit serves to 
demagnetize the electro-magnet of the electro 

I5 magnetic cut-out device to allow its armature 
to fall back upon its back-contact, thus clos 
ing the circuit through the second set of cal 
bons, whereupon the usual operation upon 
the starting of a lamp takes place, the first 

2O rod being held up by its stop, preventing any 
current from passing through the electro 
magnet of the electro-magnetic cut-out de 
vice. The current therefore passes through 
the carbons of the second set, and these be 

25 ing drawn apart the second arc is established. 
The lifting and feeding mechanism belong 
ing to each set of carbons I preferably make 
symmetrical, each part of one side being the 
counterpart of the corresponding part of the 

3o other side, since it is desirable that the arcs 
of the different sets of carbons shall burn at 
the same average length after the manner of 
the lamp illustrated and claimed in my pat 
ent, No. 418,758. 
My invention is illustrated in the accoln 

panying drawings, in which 
Figure 1 is a front view of a double-carbon 

lamp illustrative of my invention, the clutch 
levers being pivoted to opposite sides of the 
frame of the lamp. Fig. 2 is a perspective 
view illustrative of the preferable manner of 
arranging the clutch-levers and the lifting 
lever. 

In Fig. 1 the lamp is shown in its normal 
position with the two carbons resting together 
ready to be lighted when the current is sent 
to line. Circuit may be traced from the hook 
Cl; by wire b, through resistance c, to upper 
contact of the cut-out d, and thence by wire 
e to the circuit-wire f. The coarse-wire elec 
tro-magnet or lifting-magnet g, of, say, one 
tenth of an ohm resistance, is included in a 
shunt around resistance c. The fine-wire 
electro-magnet or feeding electro-magnet h 
is placed in the shunt of the arc in the well 
known way. The link or rod i is so arranged 
with respect to the clutch-levers k l that when 
rod is lifted said levers k l will also be lifted 
and with them at the same time the clutches 

60 m. n. These clutches close, respectively, upon 
rods Op, and thus the two rods are separated 
simultaneously, and the action of the feeding 
mechanism tends to feed the rods simulta 
neously-that is to say, the link i on being 

65 raised raises simultaneously both the rods, 
the clutches in and n, being caused to grip 
each its own rod and lifting the same. No arc 
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will, however, beformed between the secondset 
q, because this set r is included in a distinct 
portion of the two parallel paths of the circuit, 
and the path containing this seeond set is 
automatically opened by the automatic cut 
out before the are could be established, in the 
following manner: The circuit through elec 
tro-magnet g passes to the frame of the lamp, 
as shown, and thence to the rods O p, and 
thence through the different sets q r of car 
bons. In the branch including the first Set 
of carbons q I have placed an electro-magnets, 
having a few turns of coarse wire, say of one 
twentieth of an ohm resistance. In the circuit 
of the second set r of carbons I have included 
the armature and back-stop of said electro 
magnet. These parallel circuits are united in 
the wiref. When circuit is closed through my 
lamp, enough current is shunted through lift 
ing-magnet g to raise rod sufficiently to open 
cut-outd, whereupon the entire current passes 
through electro-magnet g to the frame of the 
lamp and to the rods, the current dividing 
through the different sets, a portion of the 
current going through set q and electro-mag 
nets to line if and the other portion going 
through set 1", the armature-lever and back 
stop of said electro-magnet S, and thence to 
said line f. The parallel circuits, however, 
remain closed only for an instant-not long 
enough for the clutches to grasp the rods and 
separate the different sets q and 1-for as soon 
as current is established through electro 
magnet S its armature is lifted, So as to open 
the circuit of set 1'. Thus while both Sets are 
simultaneously separated an arc will be 
formed and will persist only at Olae set-that 
is to say, at set q. The arc being established 
at set q, the set will continue to burn until 
rod O is arrested by its stop coming against 
the frame or otherwise. This rod O being ar 
rested, the arc between set q will grow longer 
until its resistance will be so great that elec 
tro-magneth in the shunt will be of sufficient 
force to draw down the armature of said feed 
ing electro-magneth, and with it the link , 
far enough to close the cut-out d, thus cut 
ting the lamp out of circuit. Rod O will, how 
ever, remain suspended and the set q cannot 
come together, but will be left in their sepa 
rated relation. The circuit through electro 
magnet S being thus interrupted, the arma 
ture of electro-magnet S will close upon its 
back contact, thus establishing a current 
through the second set of carbons and said 
armature-lever and stop. Circuit being thus 
closed, the lamp will operate to separate Set 
r and establish the second arc, and this are 
will persist until the second set of carbons is 
consumed-that is to say, until rod p is ar 
rested by its stop coming against the frame 
or otherwise. Thereupon the arc of the sec 
ond set will become of such high resistance 
that the lamp will be again, and this time 
permanently, cut out by the contact of cut 
out d. 
Having thus described my invention, I 
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claim as new and desire to secure by Letters 
Patent 

1. The combination, in a double-carbon arc 
lamp in which the different sets are arranged 
initially in closed parallel circuits, of a uni 
tary electro-magnetic device for controlling 
the different sets, and an electro-magnetic 
Cut-Out with its coil included in circuit with 
One set and its armature and back-stop in 
cluded in circuit with the other set, whereby 
the different sets are caused to burn in suc 
Cession, substantially as described. 

2. The combination, with the multiple cir 
cuit of an electric-arc lamp, of two sets of car 
bons and a unitary electro-magnetic device 
for controlling said sets of carbons, one set 
being included in each side of the said multi 
ple circuit, clutch mechanism operated by 
electro-magnetic devices to separate said car 
bons at the same time, and an electro-mag 
netic cut-out or relay with its coil in circuit 
With one set of carbons and its armature in 
circuit With the other set of carbons for open 
ing the circuit of the set of carbons in the side 
of the parallel circuit containing the arma 
ture immediately upon closing the circuit 
through the lamp, whereby one set of carbons 
is consumed before the other set begins to 
burn, substantially as and for the purpose 
specified. 

3. The combination, with the multiple cir 
cuit of an electric-arc lamp, of two sets of car 
bons and a unitary electro-magnetic device 
for controlling said sets of carbons, one set 
being in each side of the said multiple cir 
cuit, clutch mechanism operated by electro 
magnetic devices to separate and feed the car 
bons, and an electro-magnetic cut-out or re 
lay with its coil in one parallel circuit and its 
armature in the other parallel circuit for open 
ing the circuit of one set of carbons when the 
circuit is closed through the lamp, whereby 
One Set of carbons is consumed before the 
other begins to burn. - 

4. The combination, with the two sets of 
carbons connected with the same circuit in 

55 

multiple arc, a unitary electro-magnetic reg 
ulating mechanism therefor, and an electro 
magnet included in that portion or side of 
the circuit containing the set of carbons first 
to burn, and its armature lever adapted to 
open the side or portion of said circuit con 
taining the second set of carbons initially 
that is, immediately on first closing circuit 
through the lamp-whereby the second set of 
carbons is prevented from burning until the 
first set is practically consumed or the de 
scent of the rod of the first set arrested, sub 
stantially as and for the purpose specified. 

8 

5. In an electric-arc lamp, the combination, 
with two sets of carbons and a unitary mech 
anism for lifting and feeding the same, of all 
electro-magnetic cut-out with its coil included 
in circuit with one of said sets (the set first 
to burn) and the armature of said electro. magnetic cut - out mechanically connected 
with a key included in circuit with the other 
set of carbons, (the set last to burn,) whereby 
the circuit of the carbons last to burn is held 
open by said key as long as the are persists 
at the first set, said circuit of the second set 
being automatically closed by said key When 
the are of the first set is extinguished to bring 
said second set into active operation, substan tially as and for the purpose specified. 

6. In an electric-arc lamp, two sets of cal 
bons having the lower members of each pair 
insulated from one another and included in 
different sides of the same circuit, of an elec 
tro-magnetic circuit-controller for automati 
cally holding open one side of said parallel 
circuit, while the are is burning between the 
set included in the other side of said circuit, 
said electro-magnetic circuit-controller on the 
extinguishment of the arc acting to close the 
circuit which had been held open to permit 
the arc to be established between the Second 
set of carbons. 

7. The combination, in an electric-arc lamp containing two sets of carbons in multiple 
arc, the lower members of the two sets of cal 
bons being insulated from one another, of 
mechanism for separating and feeding the 
same and an electro-magnetic circuit-control 
ler having the coil thereof in circuit with one 
set of carbons and the contact or key Coll 
trolled by the armature of said electro-mag 
netic circuit-controller included in the cir 
cuit of the other set of carbons between the 
lower carbon thereof and the point where the 
two parallel circuits unite. 

S. The combination, with the sets of cal 
bons of a double-carbon lamp, of mechanism 
for initially lifting simultaneously the upper 
members of both pairs, the cut-out around 
the lamp being opened by such initial move 
ment, and the sets of carbons being connected 
in multiple arc, an electro-magnetic cut-out 
with its coils included in circuit with one Set, 
and its armature and back-stop included in 
circuit with the other set, substantially as 
specified. 

In witness whereof Ihereunto subscribe my 
name this 23d day of May, A. D. 1888. 

CIARLES E. SCRIBNER. 
Witnesses: 

GEORGE P. BARTON, 
CHAS. C. WOODWORTH, 
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