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7o all whom it may concern :

Be it known that we, Epwarp C. Newcoms
and Lewis L. Scorr, citizens of the United
States, residing in the town of Scituate,
county of Plymouth, and State of Massachu-
setts, and city of St. Louis and State of Mis-
souri, respectively, have invented new and
useful Improvements in Controlling Devices
for Electric Circuits, of which the following
is o specification. :

This invention relates to a controlling de-
viee for electric cirenits, and has for its broad
cbject to provide novel means actuated by
variations in pressure affecting said device
to break said circuit at a given pressure and
to automatically close the circuit at a lower
pressure.

Two independent forces are utilized for
actuating the circuit controlling mechanism
whereby a differential action in the opera-
tion of said mechanism may readily be ob-
tained.

A desirable embodiment of the invention
is shown in the drawing to comprise a du-

lex gage in which the movements of the two
ourdon tubes constituting the two inde-

.pendent forces, are utilized to provide a dif-

ferential make-and-break contact for an elec-

_tric circuit. This is only one of many em-

bodiments of which the invention is suscep-
tible, however, and we, therefore, wish it to
be understood that we do not limit ourselves
to the -particular manner of practising the
invention berein shown and described, ex-
cept in so far as the same may be embodied

"in certain of the appended claims directed

to the particular application of the invention
shown in the drawing. '

The invention is. more particularly de-
signed for use in a combustion system for
steam automobiles, such as described in the

‘pending application of Lewis L. Scott, Se-

rial No. 241,590, filed June 24th, 1918, where-
in a movable member of a kerosene pressure
gage is used for controlling the circuit of
the spark-plug,-and the two movable mem-
bers of a duplex gage, the two sides of which
are operated, respectively, by steam tempera-
ture and steam pressure, are utilized to con-
trol electric circuits; the one including a
solenoid-valve for controlline. in turn, the
pressure of the kerosene, and the other the
motor, which governs the operation of the
entire feeding and generating system. In

this system the Bourdon tube of the steam
pressure gage is arranged to break the cir-
cuit to the motor when the steam pressure
exceeds a pre-determined amount, say 600

1bs., and thereby stop the feed of kerosene

and air to the burner, and of water to the
generator, thus stopping further generation
of steam until the pressure falls again to
600 lbs., when the circuit is closed and the
system again placed in operation. It has
been found desirable, however, to provide
for reéstablishing the contact at a lower pres-
sure than the critical one, (600 1bs.), in order
to prevent too rapid alternations in opera-
tion. Thus, in the present invention, we
have arranged to break the circuit to the mo-
tor when the steam pressure exceeds 600 1bs.,
and to close it again when, and not before,
the steam pressure has fallen below the eriti-
cal pressure, say to 500 Ibs. In this way the
possibility of rapid fluctuations in the opera-
tion of the system is prevented.

To accomplish this purpose, we have com-
bined the kerosene pressure gage ivith the
steam pressure gage to form a duplex gage,
and utilize the Bourdon tube of the kero-
sene gage to provide a movable contact co-
operating with a contact member. carried by
the Bourdon tube of the steam gage to secure
a differential make-and-break contact.

It is to be noted, however, that broadly
considered, the invention comprises the utili-
zation of two independent forces for actuat-
ing the circuit controlling mechanism where-
by we are enabled to procure a positive and
accurate differential control of the circuit
and that the Bourdon tubes are to be consid-
ered as illustraticns of any two independent
forces which may be utilized for the purposes
of this invention. ,

In the present embodiment of the inven-
tion we have selected the kerosene gage to co-
operate with the steam pressure gage, for the
reason that this gage acts in advance of the
steam gage, as there can be no steam gener-
ated until the pressure of kerosene has been
built up by the operation of the pump actu-
ated by the motor, and the retractive move-
ment of the gage is quite rapid, as soon as
the pressure of the kerosene falls. On the
other hand, the retractive movement of the

‘steam gage is relatively slow, depending on
‘the rate at which the excess steam is used,

which in all cases would b_e after the indi-
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cator of the kerosene gage had moved back
to the zero position. As this position de-
terminates the time of reéstablishing the cir-
cuit in the retractive movement of the indi-
cator of the steam gage, it follows that the
circuit cannot be closed til} the indicator
of the steam gage has moved, under falling
pressure of steam, to the position indicating
500 bs. pressure, at which point a contact
member controlled by the Bourdon tube of
the steam gage will form contact with a con-
tact member controlled by the Bourdon tube
of the kerosene gage. ‘

The invention 1s illustrated in the accom-
panying drawing, in which the figure is a
diagrammatic view showing the manner of
controlling an electric circuit by the Bourdon
tubes of a duplex gage, the latter being shown
in rear elevation, _

It may be stated that the gage shown is one
of well-known construction and operation,
and no description thereof in detail is deemed

~ necessary.
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Referring to the drawings, the numeral 1
indicates a duplex gage and 2 the back plate
thereof, through curved slots 3, 4 in which
project posts 5, 6 carried by the respective
Bourdon tubes of the gage, the post 5 be-
ing on the Bourdon tube 7 of the steam gage,
which tube is subject to steam pressure in
a pipe 8 communicating with the generator;
and the post 6 being in the Bourdon tube 9
of the kerosene gage, which tube is subject

to kerosene pressure in a pipe 10 communi-

cating with a pipe 11 leading to the effective
point of application of the kerosene, such

. as the spray nozzle in the Scott system re-
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ferred to. The numeral 12 indicates an
electric motor which drives the kerosene
pump 13. The motor is in a circuit includ-
ing a hand switch 14 and a battery 15, a
wire 16 from the battery leading to a con-
tact screw 17 and 8 wire 18 from the motor
being greunded in the frame of the gage 1.
The contact screw 17 is adjustably mounted
in an insulating block 19 carried at the end
of an-arm 20 of a bell-crank lever 21 which
is pivotally mounted at 22 on the back plate
of the gage, the other arm 23 of said bell-
crank being in the path of outward move-
ment of the post 5. The numeral 24 indi-
cates an arm which is pivotally mounted at
its lower end on the back plate of the gage,
as indicated at 25, and has secured toward
its lower end one end of a flexible contact
bar 26, which extends parallel with the back
plate 2 and at right-angles to the arm 24.
The upper end of the arm 24 is in the path
of outward movement of the post 6. A
spring 27 connects the upper ends of the
arms 23 and 24. The numeral 28 indicates
a bracket on the back plate 2, in which is
mounted a set screw 29, the upper end of
which is adapted to limit the downward
movement of the contact bar 28, In like

manner a bracket 30 has mounted in it a sef
serew 31, the lower end of which limits the
upward movement of the contact arm 26.
In operstion, the switch 14 being closed
he motor 12 is placed in operation to work

Skl
o

70
the pump 13 and the pressure of kerosene
immediately begins to build up. As the
Bourdon tube 9 of the kerosene gage moves
under the influence of this pressure, the post
6 will engage the side of the arm 24 and
move it outward, thereby raising the contact
bar 26 into contact with the lower end of
the screw 81. The contact 17 will normally
be in engagement with the bar 26 and the
latter will, therefore, bend and be placed
under slight tension in its upward move-
ment by reason of such engagement. As
steam is generated, the pressure in the pipe
8 produces movement of the post 5 by the
Bourdon tube 7, which will cause the arm
28 to be moved outward to raise the contact
17, the latter being followed by the bar 26.
This combined movement of the contact 17.
and bar 26 permits the steam pressure to
rise from a given low pressure to a given 90
high pressure without breaking the electric . -
circuit, and continues till the bar is straight
and free from tension. ~The movement, of .
course, is verv slight. Ii, now, the steam
pressure rises above 600 lbs., the continued
movemens of the arm 23 will move the point
of the contact 17 from the bar 26, which im-
mediately breaks the circuit of the motor
and stops the pump 13. The pressure -of
the kerosene thereupon falls and the Bour- 100
don tube 9 moves the post 6 inward, or away
from the arm 24, and the spring 27 draws
said arm inward until it rests upon the set
screw 29. This is the position of the parts

as shown in the drawing, the contact 17 be- 105
ing still held in its elevated position by rea-

son of the steam pressure in the pipe 8. As
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this pressure falls, however, the post § will

be moved inward by its Bourdon tube and
the spring 27 will draw the arm 28 inward, 110
lowering the contact 17 until its point again
rests upon the bar 26 and reéstablishes the
circuit of the motor.

It will be seen that the position of the
upper set screw 31 determines the pressure 115
of steam at which the circuit shall be broken,
while the position of the lower set screw 29
determines the pressure at which the circuit
shall be again closed. By adjusting these
screws these effective pressures may be 120
varied at will ’

We claim i—

1. A circuit-controlling device having two
movable members actuated by forces devel-
oped by difierent agencies, a contact mov- 125
able by one of said members, a co-acting.
contact movable by the other member, both
of said contacts being movable against an
opposed force, and an electric circuit inclnd-

ing said contacts. 180
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2. Aecircuit-controlling device having two °

movable members actuated by forces devel-

oged by different agencies, a contact mov-
a

le by one of said members, & co-acting
contact movable by the other member, both
of said contacts being movable against an
opposed force, an electric circuit including

said contacts, and means for limiting the -

movement of one of said.contacts in either

direction, whereby to provide different -

planes .of contact with the other contact
member. :

3.- A circuit-controlling device having two
movable members actuated by forces devel-
oped by different agencies, a contact mov-
able by one of said members, a co-acting
contact movable by the other member, both
of said contacts being movable against an
opposed force, an electric circuit including

said contacts, and adjustable means for lim-’

iting the movement of one of said contacts
in either direction, whereby to provide dif-

ferent and variable planes of contact with:

the other contact member. :

4. ‘A circuit-controlling device having two
movable members actuated independently
by forces developed by different agencies,
a contact movable by one of said members,
a co-acting contact movable by the other

member, both of said contacts being mov-

able against -an opposed force, means for

- limifing the movement of one of said con-

tacts in either direction, and an electric cir-
cuit including said contacts and controlling
the action of the force affecting.the move-
ment of the contact of limited movement,

-whereby the breaking of the circuit by

movement of the first-named contact will
cause the last-named contact to vary its po-
sition with respect to the plane of separa-
tion.

5. A cireuit-controlling device having two
movuble members actuated independently
by forces developed by different agencies;
co-acting contact members independently
movable by- said members, a stop for one

‘of said contacts, means tending normally to

draw the latter contact sgainst said stop

‘and the other contuct into engagement there-

with, an electric circuit including said. con-’

tacts and controlling the action of the forces

50

affecting the movement of said first-named

contact, and a second stop for limiting the
movement of said contact under the influ-
ence of said force.

. 6. A circuit-controlling device having two
members actuated independently by forces
developed by different agencies, an electric
circuit controlling the action of one of said
forces, and differential make-and-break con-
tact mechanism for said circuit actuated by
said members and regulated by said con-
trolled force. =

7. A duplex gage having two movable
members actuated, - respectively, by steam
and kerosene pressures, a contact movable
by the steam-actuated member, a second con-
tact co-acting therewith and movable by the
kerosene-actuated member, means for limit-
ing the movement of said second contact
in either direction, said limits of movement
determining different pressures of steam
at which the first contaet will codperate in
its movements with the second contact, and
an electric circuit including said contacts
and controlling the application of pressure
to said kerosene-actuated member.

8. In combination with a power-actuated

device, an electric circuit controlied thereby,
and circuit closing mechanism, actuated dif-
ferentially by independent forces, associated
with said device and functioning automati-
cally in the operation thereof to break sdid
circuit at a given pressure operative in said
device and to close it at a different pres-
sure.

9. In combination with a power-actuated
device, an electric circuit controlled thereby,
and circuit closing mechanism, actuated dif-
ferentially by independent forces, associated
with said device and functioning automati-
cally in the operation thereof to break said
circuit at a given pressure operative in said
device and to close it at a lower pressure.

In testimony whereof, we have hereunto
set our hands. . '

~ EDWARD C. NEWCOMB.

LEWIS L. SCOTT.
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