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PATENT OFFICE 
HCWARD J. MURRAY, OF NEW YORK, N. Y., ASSIGNOR. To R. M. COMPANY, INC, OF 

EAST PITTSBURGH, PENNSYLVANIA, A. CORPORATION OF DELAWARE 

PENDUUM CONTROLLED CIRCUIT CLOSER, 

Application filed January 12, 1921. Serial No. 436,804. 
The invention relates to an automatically 

actuated control for a plurality of electric 
circuits and constitutes a development of the 
subject matter disclosed in my Patent No. 
1,288,128, December 17, 1918. 
In the patented disclosure a circuit was 

controlled by an inertia controlled member 
therein illustrated as a swinging pendulum, 
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which when mounted on a vehicle was oscil 
to lated by variation in speed of the vehicle 

and when once oscillated was held by a lock 
in position to maintain the circuit in closed 
condition to operate different instruments 
in the circuit. It was found, however, that 

15 such a device was also influenced by the in 
clination or tilting of the vehicle as it moved 
up and down hills in that the tilt of the ve 
hicle frequently was sufficient to cause the 
pendulum to close the circuit and thus actu 
ate the devices controlled thereby under con 
ditions in which it was not desired that the 
devices function. . 
In my Patent No. 1400,229, December 13, 

1921, electric circuit controls, it was suggest 
25 edito mount the support which carried the 

swinging pendulum and its contact elements 
pivotally on the vehicle so that the circuit 
would be closed, opened or otherwise affected 
by those inertia forces which were due solely 
to changes in horizontal movement of the ve 
hicle to which the device is attached and 
which contacts would be substantially un 
influenced by vertical or inclined movement 
of the vehicle. 
The present application like the above 

identified Patent No. 1400.229 features for a 
general object the providing of means for 
causing the control of the circuit to be in 
fluenced solely by changes in horizontal speed 

40 in either direction. This application has for 
additional objects the providing of a simple 
device of the class described characterized 
by a circuit closing organization of parts 
including a circuit closer and actuator there 

45 for, both of which are sensitively adjustable 
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independently of each other and independent 
ly of the pivotally mounted support for the ac 
tuator, which is not operatively dependent 
upon the necessarily loose electric connections 
which characterizes the connection of the elec- so 
tric conductors in loosely mounted members; 
which features a means for readily changing 
the sensitiveness of the actuator to fit various 
demands of the instruments in the several 
circuits and which is provided with means 
for automatically securing the actuator in 
operative position when it has been once actu 
ated under the influence of the inertia con 
trolled member irrespective of the inclination 
of the vehicle or other support. 60 

Still another object of the invention is to 
provide a means for forming a plurality of 
independent electric circuits all under the in 
fluence of one electromagnet, or a set of elec 
tromagnets, which electromagnet or electro 
magnets are in turn under the control of a 
single inertia controlled actuator. 

Various other objects and advantages of 
the invention will be in part obvious from 
an inspection of the accompanying drawings 
and in part will be more fully set forth in 
the following particular description of one 
form of mechanism embodying my invention, 
and the invention also consists in certain new 
and novel features of construction and com- 75. 
bination of parts hereinafter set forth and 
claimed. 
In the accompanying drawings:- . 
Figure 1 is a vertical sectional view taken 

through a mechanism containing casing, en 
closing a preferred embodiment of the in 
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vention mounted on a support; 
Figures 2 and 3 are horizontal transverse 

sectional views taken respectively on the 
lines 2-2 and 3-3 of Figure 1 looking down- 85. 
wardly as indicated by the arrows and Fig. 4 
is a view showing part of the interior of an 
automotive structure adiacent the drivers 
seat illustrating on a reduced scale the posi 
tion of the mechanism shown in the preced-90 
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ing figures and mounted on the side extension 
of the instrument or dashboard. In the following description and in the 
claims, parts will be identified by specific 
names for convenience of expression but they 
are intended to be as generic in their applica 
tion to similar parts as the art will permit. 

In the drawings, the parts are shown to be 
housed within a casing 10 preferably in the 
form of a locked box or safe designed to pre 
vent access to the parts by unauthorized per 
sons. The box is fixedly attached to a sup 
port 11 which for the purpose of this disclo 
sure may be regarded as the dash board or 
other part of an automotive structure sub 
ject to movement in space. A pendulum 12 
hereinafter referred to as a pivotal support is 
fulcrumed intermediate its length on a full 
crum pin 13 fixedly attached to the side wall 
14 of the casing 10 so as to form a rocking 
member. The pivotal support is free to 
swing about an axis of rotation or axis of ref 
erence a-b and is provided on its lower part 
with an adjustable weight 15 in order to 
change the rate of swing and thus affect the 
sensitiveness of the parts, as hereinafter more 
fully described. 
A second pendulum 16 hereinafter referred 

to as an actuator is fulcrumed to hang from a 
pin 17 at the upper end of the pivotal sup 
port. The actuator is in the form of a flat 
strip of spring metalhaving its greatest cross 
sectional dimension in its normal plane of 
swing c-d and being relatively thin in the 
direction of the axis a-lb so as to be sufficient 
ly flexible to bend easily under the influenge 
of the electromagnet hereinafter described. 
The lower end of the actuator 16 is provided 
with a bob 18 normally disposed in the axis 
a-b and in advance of the free end of the 
pin 13 and constituting an armature for one 
end of the electromagnet. The pendulum 
actuator 16 is limited in its arc of movement 
in the plane c-d by a pair of stops 19 which 
extend laterally from the pivotal support and 
are disposed on opposite sides of and relative 
ly close to the actuator 16 as shown more par 
ticularly in Figure 3. However, it will be 
understood that it is within the scope of this 
disclosure to clamp the upper end of the ac 
tuator 16 to the pivotal support through the 
agency of a jam nut 20 mounted on the outer 
end of the pin 17 and thus cause the actuator 
to swing as a unit with the pivotal support 
12. In this case the stops 19 can be omitted. 
The actuator 16 is provided just above the 

bob 18 with an outwardly facing and rela 
tively long tooth plate 21 (see Figure 2), 
designed to engage with and be locked from 
swinging movement by a coacting fixed tooth 
plate 22, hereinafter more fully described. 
The actuator is also provided with a pair of 
outwardly inclined spring fingers 23 and 24 
spaced apart in a plane parallel to the plane 
c-d and at opposite ends of the tooth rack. 
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The fingers are inclined in the direction of 
the axis a-b so as to overlap opposite in 
clined sides of a U-shaped spring electric 
contact 25 disposed in spaced relation there 
between as shown more particularly in Fig 
ure 3. 
An electromagnet 26 is mounted upon a 

standard 27 fixed in position within the cas 
ing 10 and is disposed in the axis a-lb with 
one end of its core 28 facing the bob 18 so as 
to draw the same electromagnetically when 
energized. The lateral movement of the 
actuator carries the tooth plate 21 into lock 
ing engagement with the plate 22 to prevent 
further swing of the actuator. The standard 
27 also provides an upstanding support 29 
for a circuit closer 30 insulated therefrom by 
means of the insulation 31. The circuit 
closer 30 includes a pair of relatively long 
Feel metallic strips separated at one end 
y means of a block of insulating material 

32. One of the strips 33 constitutes the fixed 
contact and the other strip 34 which has its 
free end formed into the U contact 25 con 
stitutes the relatively movable contact of the 
circuit closer. A set screw 35 controls the 
tension of the movable contact strip and is 
insulated from the fixed contact strip 33. 
The device illustrated includes three elec 

tric circuits. One of the circuits includes a 
conductor 36 which leads to one of the con 
tacts, a conductor 37 which leads from the 
other contact to one end of the electromagnet 
and a conductor 38 which leads from the 
other end of the electromagnet. 
The other two circuits are shown one 

of the normally closed and the other of the 
normally open type, both controlled by a 
rocking armature 39 facing the opposite end 
of the electromagnet core 28 and normally 
maintained in spaced relation to the electro 
magnet by means of a spring 40. The arma 
ture. 39 is provided on opposite sides of its 
free end with a pair of contacts 41 and 42 
movable respectively relative to coacting con 
tacts 43 and 44 carried by an overhanging 
bracket 45 and respectively making or break 
ing contact through circuits which include 
conductors 46 and 46 forming one circuit 
and 47 and 47 forming the other circuit, 
all as is more particularly shown in the dis 
closure in Figure 1. - 
In operation and assuming for illustra 

tion that the device disclosed is mounted on 
a vehicle and in circuit with a burglar alarm 
or other instrumentalities, the operator on 
leaving the vehicle will close the circuit 
through some suitable switch, such as the 
magneto keys and thus place the device in 
operative condition to be actuated automati 
cally when the vehicle is moved. Any move 
ment or jar of the vehicle in either of the 
directions indicated by the arrows in Figures 
2 and 3 will cause the actuator 16 to swing 
in its normal plane of movement So as to 
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bring either the finger 23 or 24 into engage 
ment with the movable contact element 25 
with a force sufficient to move the movable 
element into circuit closing relation with the 
coacting relatively fixed contact 33 of the 
circuit closer. As the circuit closer is po 
sitioned as close to the axis a-b as is phys 
ically possible and as the actuator 16 is rather 
long, it is not possible for the actuator to 
close the magnet circuit under conditions 
of ordinary inclinations of the vehicle to 
the horizontal. In this case, the pivotal sup 
port 12 simply swings about its axis a-b 
without disturbing the normal position of 
the bob. 18. The closing of the circuit 
through the electromagnet will cause the 
same to act at one end on the bob 18 to draw 
the same laterally out of its plane of swing 
(-d, or, in other words longitudinally of 
the axis a-lb and thus cause the teeth on 
the plates 21 and 22 to interlock and hold 
the actuator against Swinging movement. 
With the toothed plates engaged the con 

tacts are pressed into engagement and act 
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5 to maintain the circuit closer in circuit clos 
ing position. 

It will be appreciated that the device is op 
erable either while the vehicle is moving on 
level ground or when on an inclination, mov 
ing either up or downhill. Anyinclination of 
the vehicle will merely tend to cause the 
pivotal support 12 to rotate on its axis but 
the stops 19 will prevent any abnormal swing 
of the actuator. However, while so inclined 
it will be appreciated that one or the other 
of the spring fingers will tend to approach 
the circuit closer element 25 so that when 
on the incline the apparatus is more sensi 
tive to changes in velocity than winen the 
pendulum actuator is in its normal position 
centered relative to the element 25 of the 
circuit closer. 
Assuming that the spring 40 normally acts 

on the rocking armature 39 to maintain the 
circuit closed between the conductors 47 and 
47 with the electromagnet de-energized, the 
closing of the circuit through the electromag 
net as previously described will shift the 
rocking arm to break the circuit between con 
tacts 42 and 44 and closing contacts 41 and 
43 completing the circuit through conductors 
46 and 46. . . 
By means of a device of the type disclosed 

it is possible to provide for an easily manip 
ulated adjustment of the tension between the 
spring contacts of the circuit closer and the 
conductors and other electric current carry 
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ing members can be made rugged, and, if 
necessary, massive for they are not mounted 
on a Swinging support which must feature 
sensitiveness in response to forces which tend 
to make it swing. 
While I have shown, and described, and 

have pointed out in the annexed claims, cer 
tain novel features of my invention, it will 

3 

be understood that various omissions, sub 
stitutions and changes in the form and de 
tails of the device illustrated and in its op 
eration may be made by those skilled in the 
art without departing from the spirit of the 
invention. 
Having thus described my invention, I 

claim: 
1. In a device of the class described, the 

combination with a support, a pendulum full 
crumed to said support to Swing about a hori 
Zontal axis, a second pendulum fulcrumed to 
said first pendulum above said axis, and nor 
mally having its bob in said axis, said second 
pendulum provided with a pair of fingers ad 
jacent said axis and spaced apart in the plane 
of Swing of the pendulum, means for form 
ing an electric circuit including a circuit 
closer comprising said fingers and an element 
disposed between the fingers whereby a swing 
of the second pendulum in either direction 
will cause the same to move one of the fingers 
into engagement with said element of the 
circuit closer and thus close the electric cir 
cuit. 

2. In a device of the class described, the 
combination with a support, a pendulum full 
crumed to said support to swing about a hori 
Zontal axis, a second pendulum fulcrumed to 
the first pendulum above its axis, said second 
pendulum provided with a pair of fingers 
spaced apart in the plane of its SWing, means 
for forming an electric circuit including a 
circuit closer formed of said fingers and a 
movable element disposed between the fingers 
whereby a swing of the second pendulum in 
either direction will cause the same to move 
the circuit closer into circuit closing position, 
the bob of said pendulum having a freedom 
of movement in a direction at right angles to 
its plane of Swing and an electromagnet act 
ing on the bob of said pendulum to draw the 
same out of its plane of Swing. 

3. In a device of the class described, the 
combination of a supporting pendulum 
mounted for rocking movement about a hori 
Zontal axis, an actuator pendulum hung 
from a portion of said supporting pendulum 
above said axis and provided with a bob con 
stituting an armature normally disposed in 
said axis, an electromagnet coacting with the 
armature to hold the same magnetical 
ly, means forming an electric circuit, in 
cluding a normally open circuit closer and 
said electromagnet and means controlled by a 
Swing of said pendulum under its own in 
ertia into certain angular positions to close 
said circuit closer and thus cause the electro 
mag 
thus hold the circuit closer in its circuit clos 
ing position. W 

4. In a device of the class described, the 
combination of a pendulum member pivotal 
ly supported to Swing about a horizontal axis, 
said member having an extension above the 
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point of support, an electromagnet having 
its core in said axis, an actuator pendulum 
pivotally supported on said extension and 
having a bob constituting an armature for 
said electromagnet and swinging across said 
axis, means forming an electric circuit in 
cluding said electromagnet and a fixedly 
mounted circuit closer, said circuit closer 
having a movable element disposed in the 
path of swinging movement of the actuator 
pendulum, and means whereby in certain an 
gular positions the actuator pendulum causes 
the movable element of the circuit closer to 
close the circuit thereby causing the electro 
magnet to grip the armature and hold the 
actuator pendulum in circuit closing posi 
tion. 

5. In a device of the class described, the 
combination of a supporting pendulum 
mounted for movement about a horizontal 
axis, an electromagnet having its core dis 
posed in said axis, an actuator pendulum full 
crumed to the supporting pendulum above 
the axis with its bob disposed in said axis 
and in position to be held by the electromag 
net when actively disposed and movable 
across said axis, means forming an electric 
circuit including said electromagnet and a 
fixedly mounted circuit closer with its con 
tacts normally in spaced relation to the pen 
dulums and movable in a direction along said 
axis to and from circuit closing position, 
and having its movable contact disposed in 
the path of swing of the actuator pendulum 
whereby a movement of the actuator pen 
dulum in its path of swing or a movement 
thereof towards the electromagnet will cause 
the actuator pendulum to act on the movable 
contact and thus close the circuit controlled 
by the circuit closer and said electromagnet 
disposed when energized to hold the actuator 
pendulum in its circuit closing position. 

6. A device of the class described compris 
ing a supporting member, means pivoting 
said member to swing about a horizontal axis, 
said member having an actuator member piv. 
oted thereto at a point offset from a horizon 
tall plane through said axis, with its free 
portion extending toward the pivoting means, a stationary electromagnet having a pole in 
the axis, an armature on said actuator mem 
ber opposite said core in the normal position 
of the device, means forming an electric cir 
cuit including said magnet and a fixedly 
mounted circuit closer, said circuit closer 
having a movable element disposed in the 
path of the pivoted actuator member, and 
means whereby in a certain position of the 
latter on opposite sides of said axis the mov 
able member of the circuit closer is operated 
to close the circuit and to thereby cause the 
electromagnet to attract the armature and 
hold the actuator member in position to keep 
the movable circuit closing member in cir. 
cuit closing position, said device including 
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gravity operated means for holding the Sup 
porting member in such position that the piv 
ots of said members are in vertical align 
ment, and said device also including means 
for normally holding the actuator member so 
that the armature thereon is axially aligned 
with said magnet pole. 
Signed at New York city in the county of 

New York and State of New York this 5th 
day of January, A. D. 1921. 

HOWARD J. MURRAY. 
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