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CHARLES F. BRUSII, OF CLEVELAND, OHIO. 

MPROVEMENT IN ELECT RC- LIGHT REGULATORS. 

Specification forming part of Letters Patent No. 212, S3, dated February 11, S79; application filed 
Afay 7, 1 S7s. 

(7) (till chom, it 3}(t) coace'); 
Be it, known that I, CHARLES F. BRUSII, of 

(Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented certain new and 
useful Improvements in Electric-Light Regu 
iators; and i šio uerelby declare the following 
to be a full, clear, and exact description of the 
inventioi), such as will enable others sl.illed in 
the art to which it pertains to make and use it, 
1'eference i.eing had to the accompanying draw 
ings, which form part of this specification. 
My invention leiates to improvements in 

electric-light regulators; and consists in the 
devices and appliances inereinafter set forth 
and claimed. 

in the drawings, Figure 1 represents a ver 
tical Section of all clectric-light 'egulatol' el}}- 
bodying my Several improvements. Fig. 2 
shows a modified arrangement of releasing 
nechanisin and clutch G. H. Fig. 3 shows a 
imodifiedl arrangenent of principal helix. A 
and adjusting-helix I. Fig. 4 shows another 
modification of the Saine. 
method of applying the adjusting-lelix to 
an ordinary nagnet, such as is involved in 
many regulator's ill common use. Fig.6 shows 
the adjusting-helix. I as used without a pill 
cipal helix. Fig. 7 shows a modification of 
the same. Tig. 5 shows the adjusting-helix 
andi principal leli X operating different cores 
Ol' magnetS. 

in Fig. 1, IX is a base, of suitable material, 
to which is attached it metallic post, E, sup 
porting the arm X, which callies the rod B. 
This rol innoves through doles in the arm X, 
and has at its lower end a carbon-holder, 
which clamps the carbon F firmly in position, 
so that it is carried u) aid down. With the l'Od. 

i is a ling-claim) suti’’ounding the l'od H3, 
and prolonged and weighted at one side, as 
shown. Tlis clamp is supported oli projec 
tions a. attached to the ari N. l is a tube 
loosely surrouinding tille rol B, for the purpose 
of preventing the claim ill being callied up 
with the rod 3 whei: the lattei' is laised. 

} is aim i Foi coro l'igidly attacled to the 
tube \i, which, projecting above aid below 
the core, passes througll suitable bearings, as 
show, and terminates above in the carbon 
holder II', wlich cìannps the carbon F", the 

Fig. 5 shows one 

i se; arates the Carbois if 

latter extending down the tube M as far as 
lmay be desirable. 
care arms attacled to the upper end of the 

core D, by means of which tle spiral springs 
C support and force upward the core D, and 
with it the carbon F. c' are adjusting-screws, 
for regulating the tension of the springs C. 
G is an arm carried by the carbon-holder L', 

and its upper end passes loosely through a 
hole in the prolonged end of the clamp l. 
This clamp is provided at its end with an in 
sulating material, m, so that the arm G can 
hot make electilical contact with it. The arm 
G is provided with an adjustable collar, , so 
placed that when the core D is at the limit of 
its upward novelment the end of the clamp H 
will be slightly raised. 
The lower portion of the core D is surround 

ed by a helix of coarse wire, A, having one of 
its ends attached to the binding-post N, and 
the other, in connection with the carbon-holder 
i', through the tube \l and its upper bearing, 
as shown. P is a binding-post, connecting 
with the post E. 
When the regulator is not in operation, the 

springs C will force the core i) upward, the 
collar 12 on the arm G will raise the end of the 
clamp H, the rod B will be released, and will 
fall until the carbons IF ËV are il contact. 
The arm N being provided with a slot through 
which the post E passes, the carbons FF imay 
be adjusted in proper apposition by looselling 
the nut J, which may then be tightened. 
The operation of the device as fal' as de 

scribed is as follows: The posts P N being 
attached to a suitable source of electricity, 
the current passes through the post E, arm N., 
and rod 3 to the carbon l'; tlence through 
the carbon F, tube \, and helix A to the other 
binding-post, N. Under these conditions the 
cole i) is diaWill down by the axial lagnet 
isin of the helix A, carrying with it the carbon 
F and arm G. The weighted end of the clam) 
I being thus allowed to fall at the beginning 

of the downward movement, the sides of the 
hole in the clamp through Which tle rod 3 
passes impinges against the latter, and pre 
vents its downward movement of carbol F. 
The core TD, continuing to move downward, 

F', and the voltaic 
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arc is developed between them, thus produc 
ing the electric light. The tension of the 
spring C is so adjusted that the downward 
movement of the core D will be arrested when 
the carbons F F are sufficiently separated, 
the magnetism of the helix A being much re 
duced by the weakening of the electric cur 
rent, due to the resistance of the arc between 
the carbons. 
Now, as the carbons gradually burn away, 

their distance from each other is increased, 
the electric current is weakened, owing to the 
increased resistance, and the magnetism of 
the helix A is reduced so as to be overcome 
by the spring C. This allows the carbon F. 
to move upward until sufficiently nearits neigh 
bor, when it is stopped by the increased elec 
tric current acting on the core D. When the 
carbons have burned to such an extent that 
the core D approaches near to the limit of its 
upward movement, the clamp His raised, and 
therod B, being liberated, falls downward, car 
rying with it the carbon F, until the down 
ward movement of the core D, caused by the 
shortening of the voltaic arc, allows the clamp 
H to again fasten the rod B. 
By means of this simple device an electric 

light may be uniformly maintained for many 
hours, the only limit to the time being the length of carbon rods employed. 
The releasing-arm G, Fig.1, may be replaced 

by the arrangement shown in Fig. 2, consist 
ing of a lever, g, pivoted at one end to the 
post E, and connected by a link, G, with the 
clutch or clamp H. One end of the leverg 
projects over the carbon-holder L', from which 
it is insulated by suitable material h, as shown. 
The leverg and link G. are so arranged that 
when the carbon-holder L is at its upper 
limit the lever will be raised by it, thus rais 
ing the clamp H and liberating the rod B. 

Obviously, many forms of clamps H and 
'releasing mechanism G may be employed, the 
essential element being such as will release 
the rod B when the core Dapproaches near to 
its upward limit, and clamp it when the core 
moves in the opposite direction. In case it 
becomes desirable to operate this regulator in 
other positions than the vertical one shown, 
it will only be necessary to so arrange matters 
that gravity or suitable springs, or both, may 
produce the same movements of the several 
parts which gravity and the springs C pro 
duce in the vertical position described. 
We have now to consider the second im 

portant element of my invention, which con 
sists in the introduction of the second helix, I, 
used alone or in combination with the princi. 
pal helix A. I have styled this second helix 
the “adjusting-helix,” and will so refer to it 
in my description. It is employed for the pur 
pose of governing the automatic adjustments 
of the regulator, its value for this purpose 
being more apparent when two or more are 
used in a single electric circuit. 

It is Well known that when an attempt is 
made tó use two or more regulators of ordi 

nary forms in a single electric circuit they 
work very irregularly, some allowing their car 
bons to come and remain in contact, while 
others have their carbons widely separated. 
The cause of this irregularity may be explained 
as follows: Supposing two regulators are being 
used, at the commencement of the operation 
the regulators may start evenly, especially if 
a limit is fixed to the separation of their car 
bons. When, however, the carbons burn away, 
so that the weakened current allows them to 
move toward each other, this movement will 
commence in one regulator before it does in 
the other, as it is impossible to adjust the reg 
ulators so nicely that their automatic adjust 
ments will take place simultaneously; but as 
soon as onepair of carbons approach each other, 
the electric current is strengthened, and the 
other pair of carbons, which were about to 
move forward, will be retained in their old po 
sition. When another adjustment becomes 
necessary, the same regulator which proved 
the more sensitive in the first instance may 
again advance its carbon first. These opera 
tions are liable to continue until the more sen 
sitive regulator has its carbons in contact 
and ceases to afford light, while the other mo 
nopolized the whole voltaic arc, which was at 
first divided between the two. Hence it ap 
pears that no more than one regulator of the 
ordinary form can be successfully operated by 
a single current. If, however, a device can be 
applied to the regulators above considered 
which shall automatically tend to force the 
carbons together with a constantly increasing 
pressure as their distance increases, then the 
two regulators, or as many more as the cur 
rent is capable of operating, will work uni 
formly, each maintaining its due portion of 
the voltaic arc. This important result I at 
tain by means of the adjusting-helix I. This 
helix consists of wire very much finer than 
that of the helix A, and consequently the wire 
is much longer and makes more convolutions 
than the latter. The ends of the fine wire are 
connected with the binding-posts P and N, but 
in such a manner that the electric current 
shall pass through it in a direction opposite to 
that in the helix A. 

It will now be seen that the electric current 
has two passages provided for it-one of high 
resistance through the adjusting-helix I, and 
the other of comparatively low resistance 
through the helix A, carbons FF, and the vol. . 
taic arc between them. 

It is well known that when an electric current 
has two channels for its passage it will divide 
itself between them, the relative amounts pass 
ing through them being inversely as their re 
sistance. Hence, any increase in the resist 
ance of one conductor produces a correspond 
ing increase of current in the other. It fol 
lows, from the difference in direction of the cur 
rent in the two helices, that the helix I will 
constantly tend to neutralize the magnetism 
produced by the helix A in the core D, and 
thus diminish the force which draws the latter   
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(to Wil Ward. The number of convolutions of 
the inelix suild its resistance are so propol 
tioned to the number of convolutions in the 
helix A and its resistance, together with that of 
the normal voltaic arc, that the magnetizing 
power of the latter helix shall be much greater 
than that of the former. The magnetizing power 
of the former is, however, very considerable, 
notwithstalding the small amount of current 
Which passes through it, owing to its great 
number of colnvolutions. 
Suppose, now, that two or more regulators, 

provided with adjusting-helices, are intro 
duced into a single suitable electric circuit. 
The preponderant magnetism of the helices A 
Wil? operate to separate the carbons in the 
Several regulato's, as before explained, and 
tle neutralizing effect of the adjusting-helices 
I will be equalin ail, this perfor?'ming in o funce 
tion as long as the regulators work unifornly; 
but winell ally irregularity of action com 
lnellees by whicli ole pair of carbons are sep 
arated mol’e than their normai distance, then, 
() Willig to the increased resistance of the main 
circuit in this particular regulator, the current 
in its adjusting-helix is increased, thus further 
leutralizing the effect of the principal helix, 
ad alio Wiing tine springs C to push the car 
l}{}}S back to their lo'nal position. 

if t?ue cariboIns in any instaince approach too 
leal' together', the dilainisied resistance of the 
lait eircuit i this iiastance weakeis the cur 
l'enti tal'ough the adjusting-helix, allowing the 
lilacial helix to Separate the carbons to their 

llol'un al distance, Tlus it may be seen that 
tihe lase of this simple device obviates all the 
difficulties hitherto experienced in multiplying 
electric lights from a single source of electric 
ity. 
The adjusting-helix may occupy various 

positions in relation to the principal helix A 
Without interfering with its peculiar function. 
Thus, for instance, it may be placed within 
the principal helix instead of at either end, or 
it may be placed outside of the latter. These 
modifications a l'e shown, respectively, in Figs. 
3 all ( 4. 

fing adjusting-helix is equally applicable to 
those regulato's in which an ordinary electro 
Inaghet is employed, having its helix or heli 
Ces l'igidly attached to its cole or cores. One 
method of so applying it is shown in Fig. 5. 
Ol' it may be applied to those regulators hav 
ing two principal delices, like the well-known 
* 3rowning” and similar legulators. It is, of 
Coull'Se, equaliy applicable to single principal 
helix regulator's other than that represented 
ill Fig. i-Stlch, for example, as that described 
in a for hel' application of any owl). 
When a single 'egulator is used in an elec 

tric circuit the adjusting-helix acts as a val 
liable goverhol', 'eventing sudden changes of 
position in tile carbons, and insuling great 
uniformity of working. 
We have yet to consider the application of 

tie adjusting-helix to those regulatorsin which 
it may replace the principal helix entirely, 

while still performing its peculiar function. 
Such a regulator is shown in Fig. 6, in which 
the carbon F is stationary, being connected 
directly with the binding-post N. The adji (st 
ing-helix I here acts on an iron core. 2), at 
tached to the outer end of the clamp H, and 
taking the place of the weight similarly placed 
in Fig. 1. One end of the adjusting-helix is 
attached to the binding-post i3 through the 
post E, while the other is attached to the bind 
ing-post N. 
The operation of the device is as follows: 

The electric current being supplied to the bild 
ing-posts P N, the carbons are properly sep 
arated by raising the rod B. The electric cur 
l'ent, then divides itself between the main cir 
cuit of the regulator, including the carbons IF 
F', and that of the adjusting-helix, as before ex 
plained. When, now, the carbons burn away 
so that their separation becomes too great, 
the increased resistance of the main circuit 
strengthens the current in the adjusting-helix, 
so as to enable it to lift the core p, and with it 
the clamp H, thus allowing the rod B to move 
downward until the decreasing resistance of 
the 1main circuit again allows the core p to faii 
and clamp the rod B. 

Fig. 7 shows a modified application of the 
adjusting - helix as applied to the regulato' 
just described. Eiere the helix and the core 
p, Fig. 6, are replaced by an ordinary electro 
magnet wound with the adjusting helix or 
lhelices, and acting on all arnature of iron at 
tached to the clamp i, as shown. 

Fig. S shows a modification or development 
of the leguiator represented in Fig. 6. In this 
case the lower carbon, F, is operated by a 
principal helix, A, in the manner described 
in connection with Fig. 1, while the mechan 
ism for releasing the rod B is operated by the 
adjusting-helix I, as described in connection 
with Fig. G. 
We have here the principal helix A and the 

adjusting-helix performing their several char 
acteristic functions, although separated from 
(each other and operating upon different cores 
ol' magnetis. 
What i claim is-. 
1. The combination, in a single circuit, of 

two or more electric lights, each of which is 
provided with all upper carbon point, having 
mechanism connected there with for releasing 
the carbon-holder and allowing it to be fed by 
gravity, and a lower carbon, the position of 
which is regulated by the lesultant force of 
axial magnetism caused by the passage of 
electricity through a helix on the main circuit 
and a helix on a shunt circuit, substantially 
as set forth. 

2. In an electric-light regulator, the combi. 
nation, with a carbon-holder, of a magnet su'. 
rounded by two helices, one helix located in 
the main circuit, and the othel' in a shunt-cir. 
cuit, the lmain and subsidiary currents pass 
ing through said helices in opposite directions, 
Substantially as set fort. 

3. In an electric light, the combination, with 
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a movable core supporting a carbon point and 
upheld by suitable springs, of a helix surround 
ing the core and connected with the main cir 
cuit, and a superposed subsidiary helix, also 
surrounding the movable core, and connected 
with a shunt-circuit, substantially asset forth. 

4. In an electric light, the combination, with 
a movable core supporting one of the carbon 
points, and a main and subsidiary helix sur 
lounding said core, and respectively connected 
with main and shunt circuits, of the upper car 
bom point and suitable intervening mechan 
ism, whereby the upper carbon point is fed 
downward by the action of the lower carbon 
point, substantially as set forth. 

5. In an electric light, the combination, with 
the upper and lower carbon points thereof, of 
a helix in the main circuit and a helix in a 
shunt-circuit, both of said helices surrounding 
a movable core, with which one of the carbon 
points is connected, and clamping mechanism 
connected with the upper and lower carbon 
points, substantially as set forth. 
In testimony whereof Ihave signed my name 

to this specification in the presenge of two. 
subscribing witnesses. --- 

CHARLES E, BRUSH, 
Witnesses: 

F. ToUMEY, 
F. M. FABER, 

  


