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Applioation filed February 9, 1905, Serial No, 244,896. 

To all uvhom, it may concern: 
Be it known that I, JosEPH BIJUR, a ?iti 

zen of the United States, and a resident of 
the borough of Manhattan, city, county, and . 

ew York, have invented certain State of W 

new and useful Improvements in Electric 
Regulators, of which the following is a specifi cation, accompanied by drawings. 

O 
This invention relates to electric regulators 

and systems of regulation; and the objects of 
the invention are to improve upon the con 
struction, and operation of such regulators 
and obtain a large range of movement in the 
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contact-controlling devices by means of a 
relatively small movement of an, electrore spon?ive device, whereby, regulation of the 

sensitiveness, and certainty of operation of a system of electric regulation correspondingly 
increased. |- O “ . 
To these ends the invention consists of a 

regulator and system of regulation for carry 
ing out the above objects embodying the fea 
tures of construction, combinations of elle 
ments, and arrangement of circuits, connec 
tions, and parts having the general mode of 
operation substantially as hereinafter fully 
described and claimed in this specification 
and shown in the accompanying drawings, in 
which — 

Figure 1 is a side elevation of a regulator , 
constructed in accordance with this inven tion, together with a diagrammatic arrange 
ment of suitable circuits for the regulator. 
Fig. 2 shows a modification of the mechan 
ical construction of the regulator shown in 
Fig. 1. Fig. 3 shows a modification of the 
circuits and system by means of which the 
number of resistances used is doubled. Figs. 
4, 5, 6, and 7 show other forms of regulators 
constructed in accordance with this inven 
tion, in all of which latter the number of re 
sistances may be doubled, if desired. In all 

45 of the figures there may be as many resist 
ances as desired without departing from the 
spirit of the invention. Fig. 8 is a detail 
pective view of the segments shown in ig. 7. i 
*?e invention is shown in connection with 

a system of electric distribution in which 
storage batteries are used in addition to the generating-dynamo, and an auxiliary dy 
namo is provided to cause the battery, to 

| charge or discharge as the external load de 
greasesor increases. The voltage of the aux 
iliary dynamo is made to vary in direction 
and amount, or both; as the voltage require 
ments of the system may necessitate. The 
object of such a system is to maintain a sub- ( 
stantially constant load on the generating 
dynamo with a fluctuating external load, and ? my improved regulator is especially efficient 
in attaining the desired object, although, of 
course, the regulator may be used with any 6 
system or in any, connection in which it may be found applicable. 

Referring to all of the sheets of drawings, 
A represents a suitable. dynamo or source of 

| supply connected to the mains b. and c, while 7 circuits may be more quickly and effectively . 
produced than heretofore and the efficiency, the workportion of the system carrying the 

external load is represented by the conduc 
tors d and e. In this instance the load is 

| represented by the lamps f, by, way of illus 
tration. Connected across the mains is 7 
shown a storage battery B, in series with 
which is arranged the armature of the aux 
iliary dynamo C, the field ID of which is con 
nected to be varied both in direction and 
amount by the electromagnetic controller 8 

| which controls the resistances R and R', con 
nected in circuit with the field-winding D of 
dynamo C. The electric controller is so con 
nected as to be responsive to changes in the 
external load of lamps for other electrore- 8 ceptive devices, 

In Fig. . 1 two resistançes R and R' are 
shown by way of illustration, in this instance - 
"connected in sections, as shown, to the indi 
vidual segments S of the series of insulated 9 segments TT". - · 

In Figs. 1 to 6, inclusive, the regulator is 
constructed to short-circuit one or the other 
of the resistances R. R” in such manner that 
when all of one resistance is short-circuited 9: 
the other resistance is all in circuit, there be 
ing intermediate positions of the regulator 
in which portions of èach resistance are short 
circuited. - . " 

In Fig. 7 the resistances are controlled by. I d a contact moving along the contact-segments, 
and thus including more or less of the resist 
ances in circuit without, however, short-cir cuiting the same. 

In all of the drawings the electric regulator I 
is controlled by a suitable electroresponsive 
device (shown in this instançe as an electro- . 
magnet M) included in the main line. The 
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regulator made in accordance with this, in 
vention is constructed to multiply motion, 

- so that a very slight movement of the mag 
net-core O will produce a very much greater 
movement of the portions of the regulator 
which control the resistances R and R". The 
sensitiveness of the apparatus is thus’ very 

increased, and a sübstantially con 
stant load on the generating-dynamo with a 
fluctuating external load is; more readily, ob 
tained than heretofore, because a prompt re 

loadfirst begins to change. 
1. One means for obtaining the desired mul 

tiplication of motion consists of the flexible 
conducting flat metallic springs V and V", re , 
PectXely controlling the resistances R. and 
". As. shown, these springs - are arranged 

opposite the faces of the series of segments 
and suitably fixed at one end, as by means of 
the screws F, which secure the lower ends to 
the lowermost segments of the series T and T", 
thereby also insuring an electric contact be 
tween the springs and the said lower seg 
ments. " Suitable means are provided for 
flexing and straightening the springs alter 
Inately in such manner that as one spring V is 
straightened Or extended and moved away 
from the segments T the other spring V" is 
bent or flexed and forced or sprung against 
the segments T'. In the position of the 
parts shown in Fig. 1 resistance R is included 
in circuit and resistance R" is short-circuited. 

In Fig. 1 suitable devices are shown oper 
atively connecting the core O of magnet M 
with the springs 
the operations. described. 
a suitable lever G is pivoted at H to a sup 
port I - and also pivotally connected at J to a 
rod K, connected to, the core O. A retract 
ing-spring Lu is shown connected to the lever 
G to oppose the attractive action of the mag 
net M. The springs V and V" are suitably 
connected to the lever G, as by means of the 
pivoted blocks P, provided with insulation 
Q to insulate the springs from the lever G 
and from each other. As the core O moves 
up and down in accordance with the energi 
zation of magnet M it will be seen that one 
spring will be partially straightened as the 
other is bent more greatly. 

Any.. suitable electric connections may be 
provided for causing an increase or decrease 
or reversal of the current in the field ID of the auxiliary, dynamo C, and, still referring to 
Fig. 1, it will be seen that in this instance 
the two ends U and W. of resistances R, and 
R" are connected by a wire 1, while the other 
end X of resistance R is connected by wire 2 
to one side of battery B - and the other end Y 
of resistance R" is connerted by wire 3 to the 
other side of the battery B. From the point 
4 on, wire. 1, a wire 5 leads to one side of the 
field-coil D, which coil is also connected by 
wire 6 to the point 7.midway of the battery B. 

through :: the resistances 

and IV" for carrying out 
In this instance 

In the palio of the apparatus shown 
in Fig. 1 when the two resistances R and R" 
are equal-r-that is, when reach is half cut out 
or short-circuited--no current flows through 
the ' booster-field ID and the electromotive 7o 
force of the booster C is zero. Under these 
conditions there is no current in the field D, 
because there is no difference of potential 
between the middle point 7 of the battery B 
tween the resistances R and R". The cir 

- and the junction-point 4 on the wire i be- 75 
cuit is complete from one pole of the battery . 

; and R'' to :: the 
other i Rº of the battery, , and the i dro 
throu 
half short-circuited, is equal to the , voltage 
of the battery, and since the resistances: are 
equal the drop through either one of them is 
equal to half the voltage of the battery. The 

these two resistances in series, each 8o 

drop, therefore, from the positive pole of the 85 
battery through resistanc? IR" is equal to one 
half the battery voltage, and there will be no 
difference of potential between the points 4 
and 7. 

If one resistance, as R', is completely short 
circuited by means of th? flexible member 
V”, it is obvious that thë potential of the 
point 4 will be the same as that of the posi 
tive pole of the battery, and therefore, the 
full potential, equal to one-half the battery 
voltage, is impressed across the booster-field 
D, tending to cause a current-flow from the 
junction-point 4 through the field D to the 
point. 7 on the battery. The drop, from the 
junction-point. 4 through the entire : resist 
ance R to the negative pole of the battery, is 
equal to the full battery voltage. 

Since the members V. and V" ;move; in 
versely to each other, when R' is short-cir 
cuited R . has º all its resistance in circuit. 
Conversely, when R is short-circuited- all the 
resistance of R" is included in the circuit, 
and then the potential of the junction-point 
4 is the same as that of the negative side of 
the battery, and the drop from the point 4 
through the resistance R'' to the positive side 
of the battery is equal to the full battery 
voltage. The current, therefore, will flow 
through the booster-field D from the point 7 
to the negative pole of the battery—that is 
to say, in a direction opposite, to that in 
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which it flowed when R” was short-circuited. . 
It is obvious, therefore, that the booster 
field D may be varied in strength from zero 
to a maximum in either direction and that 
any desired number of intermediate field 
strengths may be obtained by varying the 
resistances R, R' inversely to each other. 

In Fig. 2 the circuits and connections are 
the saime as in Fig. 1, with the exception that . 
different mechanical devices are a shown' for 
9perating the flexible members V and V". In this instance án arm 8 is connected to 
the rod K and pivoted at 9. Carried by the 
arm 8 is a supporting-piece 10, to which the 
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flexible members V and V" are suitably con 
nected and insulated therefrom by means of 

Connected to the arm 8 
is a retracting-spring Lu, s As the core" O of 
magnet Mmoves up and down it will be seen 
that the springs V and V" will be operated 
as described in connection with Fig.1. 

In Fig. 3 four resistances R, R', R”, and 
Rº are shown connected to be operated by 
substantially the same mechanical appli 
ances as illustrated in Fig. 1. . In other words, 
Fig. 3 is like Fig. 1, except that two addi 
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tional resistances are included in circuit and 
the electric connections áre suitably changed 
to carry out the objects of the invention. In 
Fig. 3 the parts are so constructed and the 
connections are such that resistances R and 
R' are included in circuit' by means of the 
flexible conductors V, when resistances Rº 
and Rº are short-circuited by the flexible 
conductors V". In other words, the , two 
conductors V are operated inversely to the 
two conductors V’’. . . . . " ' , V 
The electric connections 

onally opposite resistances are varied alike, 
while the adjacent . resistances change in 
versely, to each other, the booster-field D of 
the booster C being connected between the 
points 12 and 13 on the system in aposition . 
corresponding to the usual galvanometer used 
with the Wheatstone bridge. i , 
• As shown, the resistances R ; and Rºº are 
connected by wire 14, and the resistances R' 
and Rº are connected by, wire 15. The junc 
tion-points 12 and 13. are upon the wires 15 
and i4. . Wires. 16 and 17 connect the field 
D with points 12 and 13. From the positive 
side of the system at the point 18 connection 
is made, by wire 19 to one side of resistance 
R* and by wire 20 to one side of resistance R'. 
From the negative side of the system at the 
point 21 connection is måde by wire 22 to one 
side ofresistance R and by wire 23 to one side 
of resistance Rº. . . As shown, wires 19. and 20 
join at the point 24 and wires. 22 and 23 join 
at the point 25. · 
. In the operation of the apparatus and Sys 
tem, with the position of the parts being such 
that resistances R and R' are entirely short 
circuited, while resistances R* and R* are en 
tirely in circuit, the junction-point 13 will 
have the potential of the negative side of the 
system, which will be the potential applied 
to one. terminal of the booster-field D. The 
junction-point 12 will be at the poten?ial of 
the positive side of the system, which will 
also be th? potential applied to the other ter 
minal of the ÄRRÄ D. Therefore the 
full potential of the line or battery B is im 
pressed across the booster-field ID and in such 
a direction that current will flow. from the 
point 18 on the positive side of the system, by 

in reality consti-, 
tute a Wheatstone bridge, in which the diag-- 

"by wires 17 and 14 and resistance R and wire : 
22 to the point 21 on the negative side of the system. Conversely, if resistances Rºº and 

: Rº are short-circuited, as shown in the draw 
ing of Fig. 3, and resistances R and R" are en 
tirely included in circuit, it will be seen that the junction-point 12 will have the same po tential as the negative side of the system, 
while the junction-point 13 will have the 
same potential as the positive side of the sys 
tem and the current will flow from the point. 
18 on the positive ?ide to the point 21 on the negative side, but in a direction through the. 
"field D the reverse of that just described. In 
this case current will flow from the point 18, 
by i wire 19, through resistance Rºº and wires 

75 

14 and 17 to and through the field D, back 
by wires 16 and 15, through resistance R”, 
and out by wires 23 and 22 to the point 21. on 

: the negative side. In either instance so far 
described the full potential of the line or bat 
tery B is impressed across the booster-field - 
D. It is obvious, however, that the booster-lº : 
to a maximum in either direction and any de sired number of intermediate field strengths. 
may be obtained in accordance with the in 

85 

field D may be varied in strength from zero, 

verse variations of the two sets of resistances : 
In the operation , of the regulator, any 

change in the load on the generator A will re 
sult in a change in the magnetization of the, 
'magnet M, which varies the resistance and produces a corresponding change in the vol 
tage of the auxiliary dynamo C. When the 
load on the external circuit exceeds the nor 
mal, an excitation iš given to the field D of 

95 - 

dynamo C, which causes the dynamo to gen 
erate an electromotive force that adds itself 
to the electromotive force of the battery, 
causing the battery to discharge and assist 
the generator. Converselyf when the exter 
nal load falls i below the normal an electro 
motive force is produced in the auxiliary dy 
namo Cºin an opposite direction, which assists 
the generator voltage to send current into the 
battery. * 

. In Fig. 4 another form * of regulator is 
shown, in which the resistances R and R' are 
connected to series of curved segments Tº and 
Tº. Suitably i pivoted to the lever Gare . 
curved armr s P" and Pº, connected at their 
free ends by flexible conductors or springs V* 
and Wºº, which are adapted to conform to the 
curved outline of theihsulated contacts Tº Tº. 
As shown, the central contacts of the series 
Tº and Tº are made wider, or larger than the 
remaining contacts in order that the onë’or 
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the other of the resistances R, R' may be en , 
tirely cut into circuit when one of the flexi 
ble conductors V? or V8 is in the position 
shown at the right hand of Fig. 4. The 
curved arms P" and Pº have a certain amount 

wires 19 and 20, through resistance R' and || of spring or flexibility to accommodate the 
65 wires 15 and 16, to and through field D, back | movements of the flexible conductors Vº Vº.. 

y 
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The electrical comanections for the appara 
tus shown in Fig. 4 are precisely the same 
as those shown for the apparatus in Fig. 1, and the wires and junction-points are pro 

Fig.4 is akso the same as that described for 
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vided with the same reference characters. 
The operation of the ::apparatus - shown in 
Fig. l. , A M O 

In Fig. 5:a form of regulator is shown in 
whichtheresistances Rand R'...and series of segments T and T'aire dome away with, andlin. 
their stead thae: flexible conducators in them- : 
selves: form resistanees. In this instance“ 
two pairs of flexible conductors Vºand Wºare. 
connected by means of the pivoted pieces P 
to the lever G. . The lower :ends of the pairs 
of conductors bear against suitable rabut 
ments 30, and 31, andrithe construction andi 
arrangement of the regulator are such that : 
when one pair “of conductors Vºare com- i 

| somewhat differently from the short-circuit pressed the other pair:are extended. 
As-ome eof the pairs of conductors, as Wº, is, 

compressed it will be. Seen that the conduc-, 
GERG?N each other and make contact . along their length, thereby, decreasing the re 

sistance im circuit, because the conductors Wº. 
and Wºº are actually included in the electric 
circuits. In Fig. 5 the "conductors Vºare en 
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tirely included in circuit, while the conduc 
tors Wºº are almost entirely short-circuited. 
The sa Trangement of. electric commections is 
substantially the same as that described, in 
connection with Figs. 1, 2, and 4. Thesabut 
ments 30 and 31 tare in this instance shownas. 
-electrici; conductors, so that the innermost. 
conductors. Wºº and Wºº are electrically con 
nected through the abutment 31, to which 
abutmentº the wire 5 is cominected at the ; 
point 4. The wire 3 is connected to one. of. 
the conductors Wºthrough thesabuntment 30, 
and the wire, 2 is connected to one of the con 
ductors Wº through the - other abuntment 30. 
According; to the position of the conductors 
Vºland. Vºithe current will flow: through the : 
field.D.in: one direction or the other, or ekse 
fie will be no current-flow through said 
6201 

In Fig.6 another form“of electric regulator 
is shown, in whichthe-contact-segments sare : 
arranged in the form of circles, forming ther, 

The resistances R and R” series Tº rand Tº. 
are shown connected in this instance inside 
the , "circular. series of segments. 

E êld in a fixed position at theirthinner. 
ends b y means of the screws a' andrare con 
nected at their outer or thickerends ib' to the 
links "c", which in turn are pivoted to the 
lever, G, connected to be controlled by the : 
electromagnet M. Two, rends of the resist-. 
ances R. R' are connected by the wire 1, i 
from the junction-point 4 of which the wire 5 : 
leads to the field ID of dynamo C. The other, 
end of resistance R is connected by wire 3 to 

Flexible ; 
spring-gonductors (which may be termed ; 
“wrapping-conductors”) W4 and Vºrare suit 

the positive :side of the battery, while the 
other end of resistance R' is connected by the 
wire",2 to the negative side of the battery. 
"The wire 6 connects the field Dºto the central 
point 7 on the battery. 

Fhe mechanical devices of the regulator 
: are so constructed that one conductor V* 

ments when the other conductor Vºº is being 
wrapped upon its segments. In this wa; 
"one of the resistances R and R' will be short 
circuited, while the other will be included in 
circuit, and the direction and motion of cur 
rentflowing through the field Dof dynamo C 

i will be controlled in accordance with varia 
;tions on the lineas - heretofore described in 
y connection with Fig. 1. 

In Fig.7 a form of regulator is shown for 
yangºfion and amount of current in the field ID of dynamo C, but constructed 
ingregulators heretofore described. In the 
regulator illustrated in Fig. 7 the resistances 
RandR" are not short-circuited by the flexi 
ble spring-conductors V and V"; but ia defi 
nite point of contact between the segments 
and the conductors is made to travel along 
the series of segments. The series of seg 
ments Tº and Tº in this instance are shown 
angular in form, as illustrated in Fig. 8. In 
the construction of the apparatus the points 
33 of the triangular portions of the segments 
S” are presented to the "edges, of the spring 
conductors W and V", as illustrated in front 

i view in Fig. 7 and in perspective in Fig. 8. 
"The spring-conductors W and V" are pro 
vided with suitable abutments 34, so that 
:according to the movement of the lever G one 
sor the other of the conductors will be com 
pressed or bent, as shown at Win Fig.7. As 
the pressure on one or the other of the "con 
ductors V V’ varies its form will change and 
the point of contact between a conductor 
and a series of segments will travel up and 
down the length series of segments. 

In order that the required variations of 
|current may be produced in the fiéld ID, an, 
suitable -electrical connections are provided. 
As shown, the resistance R is connected 
across the line from the point 35 by wire 36 
and from the point 37 by wire 38. The re 
:sistance R" is connected by wires 39 and 40 
to points 41 and 42 on wires 36 and 38. . The 
field ID of dynamo Cis connected by wires 43 
and 44 to the flexible spring-conductors V 
and V", respectively. Preferably ana adjust 
able stop 45 is provided adjacent -orie: "end of 
the lever-G - to prevent the voltage of the 
booster C from rising above a predetermined 
amount when charging. . . 
When the springs V V’ each bear upon the 

central, segments of the series Tº T", there will. 
beno difference of potential, because the 
volbage drop through the resistance R is 
equal to that through resistance R", and 

| will be unwrapped from the circular seg 
y 75 

go : 
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there will beno difference of potential between 
the middle portions of the series of contacts 
Tº and T. It is obvious that in intermedi ate positions in which the springs bear upon the segments between the middle portions 
and the upper and lower segments there will 
be various values of electromotive force be 
tween the springs in one direction or the 
other, by means of which construction and 

O 

the auxiliary 
operation the excitation of the field D, and 
consequently the voltage of the armature of 

9 dynamo C, will vary in position 
, and amount with the distortion of thé springs 

I 5 
under compression or-extension. 
When the springs are in the position shown 

in Fig. 7, so ÈRE the contact between spring 
V and the segment Tº is made at the lower 
segment S' and the contact with spring V" 
is made at the upper segment S' of the series 

28 O 
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'described, included in circuit, 

T', it will be seen that the spring V" will be at the same potential as the positive side of 
the system, while the spring V will have the 
otential of the negative side, and there will 

E between these two springs, which are, as 
) e full voltage 

of the source of excitating-current for the 
field D, the current passing from the point 35 
on the positive side of the system by series 36 
and 39 to and through spring V", themce by 
wire 44 to and through the field D of d 
C, thence ty wire 43 to and through a portion 
of spring V, and thence by wire 38 to the 
oint 37 on the negative side of the system. 
W the position of the springs VV" is re 
versed, the full line i potential will be im 

upon the field D, but in the opposite 
irection. 
According to this invention it will be seen 

that in all of the figures the change in resist 
ance included in circuit is produced by the 
distortion of a flexible member, and conse quently a large range of motion is produced 
Y comparatively small range of movement 

of an applied force. The surfaces of contact 
between the flexible member and the seg 
ments may be so shaped as to give any de 
sired increment of resistance change with a 
given change in applied force. The flexible 
members may be so proportioned as toscut 
in or out any desired or given amount of re 
sistance for a given change in the actuating 
force. The resistances between adjacent 
points or along a given or predetermined 
distance may be so proportioned as to pro 
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duce any desired change of resistance in cir 
cuit for a given change in actuating force. 
Obviously some features of this invention 

may be used without others " and the inven 
tion may be embodied in widely-varying 
forms. 

Therefore, without limiting the invention 
to the constructions shown and described nor 
enumerating equivalents, I claim, and desire 
to secure by Letters Patent, the following: 

1. In an electric regulator, the combina 

ynamo. 

tion of a series of insulated contacts, a resist 
ance connected thereto, a resilient flexible onducting-strip adapted to bear against the 
faces of said contacts and thereby short-cir 
cuit the resistance, electroresponsive means 
for operating said strip in one direction, and 
means for exerting a mechanical force in an 
opposite direction. w 
2. Ih an electric regulator, the combina 

tion of a series of insul?ted contacts, a resist 
ance connected thereto, a resilient flexible 
conductor adapted to bear against said con 
tacts and thereby short-circuit, the resist 
ance, electroresponsive means for bending 
said conductor in one direction and means 
for exerting a mechanical force in an oppo site direction. 

3. In an electric regulator, the combina 
tion of a series of insulated contacts, a resist 
ance connected thereto, a resilient flexible 
conductor adapted to bear against said con 
tacts and thereby short-circuit the resist 
ance, electroresponsive means for distorting 

| Said conductor in one direction to control th? 
resistance, and means for exerting a mechan 
ical force in an opposite direction. -^ 

4. In an electric regulator, the combina 
tion of two series of insulated contacts, re 
sistances connected thereto, resilient flexible conducting-strips, adapted to bear against 
the faces of said series of contacts and there 
by short-circuit the resistances, electrore 
Sponsive means, for operating said strips and 
means for exerting a mechanical force oppos 
ing said operating means. 

5. In an electric regulator, the combina 
tion of two series of insulated contacts, re 
sistances connected thereto, resilient flexible conducting-strips adapted to bear against 
the faces of Said series of contacts and short 
circuit one resistance while including the 
other in circuit, electroresponsive means for 
operating said strips, and means for exerting 
a mechanical force opposing said operating 
I 68, S. 

6. In an electric regulator, the combina 
tion of a plurality of series of insulated con 
tacts, resistances connected thereto, resilient 
flexible conducting-strips adapted to make 
contact with said insulated contacts, electro 
responsive means for distorting, said strips in 
one direction to vary the resistances, and 
means for exerting a mechanical force in an 
opposite direction. 1 

7. In an electric regulator, the combina 
tion of a plurality of series of insulated con 
tacts, resistances connected thereto, flexible 
conducting-strips adapted to make contact 
withi said insulated contacts, electrorespon 
sive means for distorting said strips in one 
direction and thereby varying said resist 
ances inversely, and means, for exerting a 
mechanical force in an opposite direction. 

8. The combination of a plurality of series 
of insulated contacts, resistances connected 

75 

95 

CC 

I os 

I O 

I 15 

I 25 



O 

S 

thereto, flexible conducting-strips adapted to 
make contact with said inšulated contacts, 
means for distorting said strips to vary the 
resistances, means controlled by said resist 
ances, and a stop to limit the distortion of 
the flexible members. 

9. The combination of a plurality of series 
of insulated contacts, resistances connected 
thereto, ?lexible conducting-strips adapted to 
make contact with said insulated contacts, 
means for distorting said strips and thereby 
varying said resistances , inversely, means 

5 

controlled by said resistances, and a stop to 
limit the distortion of the members. 

10. In an electric regulator, the combina 
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tion of a series of insulated "contacts, a resist 
ance -connected thereto, a resilient flexible 
conducting-strip adapted to coöperate with 
and make contact against the faces of said 
contacts and thereby short-circuit the resist 
ance, electroresponsive means for -operating 
said strip and means for exerting a nechan 
ical force opposing said operating means. 

In testimony whereof I have signed this 
specification in the presence of two subscrib 
U ing witnesses. 

MIN JOSEPH BJUR. 
Witnesses: 

E. VAN ZANDT, 
H. G. OGDEN, Sr. 
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