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To all whom it may concern:

Be it known that I, Hsrxy fimrrzRERG, 4
citizen of the United States, residing in the
city of New York, borough of Brooklyn,
county. of Kings, and State of New York,
have invented a certain new and useful Au-
tomatic Klectromagnetic Speed - Controller;
of which the following is a specification.

This invention is a system for auntomati-
cally controlling the speed of engines, such
as internal combustion (explosive) engines,
steam, air or gas engines, and, in fact, any
type or class of engines, or other revolving
mechanism. ' .

The object in view is to automatically

‘control the speed of an engine in case it
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runs too fast by partially closing the inlet
or feed valve to said engine; and, further-
more, to check sudden or quick movement of
the regulator for the purpose of giving a
free easy movement to the device (such as
an inlet or feed valve) to be acted on directly
by the regulating mechanism. .

. The invention may be embodied in various

forms of constructions, either mechanical or.

electrical, o partly mechanical and partly
electrical.’

One specific embodiment of the invention
embraces a centrifugal governor operated
by a rotary part of the engine to be con-
rolled, said governor operating a circuit
breaker, which controls an electro-magnet,
whose plunger or armature operates the feed
valve or valves of the engines, whereby in
case of excessive speed thi circuit breaker
closes the circuit and the electro-magnet is
energized for partially ¢ osing the engine

-feed valve.

- An important element of the controller
embraced in the system just mentioned is

" a novel form of electro-magnet, the plunger

of which is associated with a dash pot, the

©inlet’ and’ egress of air to and from said

~dash pot_being regulated by appropriate
45.

valves, whereby the plunger is restrained

from sudden: movement in either direction so
~as._to securé steady and uniform operation
of-the engine valve,

Specification of Letters Patent.
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In the accompenying drawings, I have
illustrated different practical embodiments
of the invention, but the construction shown

:

therein ig to bs understood as ustrative

i ) s PR o ’
only, and not as defining the limits of the
mvention., '

Figure 1 is a plan view showing the con-
trolling mechanism in cobperative relation
to an engine adapted to be driven by sup-
plying kerosene and air to the cylinders
thereof. Fig. 2 is a longitudinal section on
anenlarged scale of the clectro-magnet which
operates the feed valve or valves of the en-
gine. Fig. 3 is a detail view of a centrifugal
governor and cirewnit breaker to be em-
ployed in the system of Fig. 1. Higs. 4 and
5 arve detail views illustrating a novel form
of tension device adanted for use in
tion with the governor mechan
in detail in Fig. 8. Fig. 6 iz a
trating the speed controlting mech:
connection with an internal combust @
gine of that type which is to be suppliec
with air and gasolene.

The controlling system shown in Tigs. 1,
2, and 3 of the drawings, embodies a cen-
trifugal governor, A, a cireuit breaker, B,

a circuit, G, and an electro-magnet, D, the

detailed construction of which will now he
set forth, ' :

The governor, A, and the circuit breaker,
B, are housed or inclosed within an appro-
priate casing; a, the latter being preferably
water tight. Baid governor is preferably
of the spring and ball type, comprising the
springs, b, having the weights, 0’, each
spring being fastened at one end to a collar,
0%, which 'is fast on a shaft, 5%, the other
ends’ of said springs being attached to a
slidable collax, 2% The shaft, 7%, is provided
with 2 pulley, ¢, adapted to be driven by =
belt, ¢/, from a pulley, ¢*; on a rotating part,
such as the shaft, ¢, of the engine, ¥, the
gpeed of which is to be controiled.

The eircuit breaker is shown in Fig. 3 as

embodied in an angular switch lever which

1s fulerumed at & within the casing, . One
eud of this switch leveris slotted or forked at
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. trolled by a valve, /. which is attached to the.
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4’ for engagement wilth the flangs, 0° of the
head, 5%, constituting the movable memnber of
the centrifugai governor, A. Thelong arm of
the switch lever is provided with o set screw,
7, the end portion of which is insulated at 7,
and is provided with a contact, ¢, the Iatter
being insulated from the switch lever. Suid
contact, g, is adapted to engage with a fixed
contact, ¢’, which is insulated from the cas-
ing, a, and is connected electrically with a
binding post, 2. The movable contact, ¢,
of the switch lever is connected hy a wire
or conductor, ¢? with ancther insnlated
binding post, 7', and to the binding posts,
hy By ave attached the wires forming the
electric cireuit, C, the latter being provided
with a battery, C’, or other source of elec-
tric energy.

The clectro-magnet, D, shown morve
clearly in Fig. 9, consists of a mass of soft
iron, D', a coil, D2, and a plunger, D*; and
these parts are substantially inclosed within
a easing, I, composed, preferably, of brass or
other non-magnetic material. The metallic
mass, D, is chambered for the reception of
the coil, D7 one end of said metallic mass
being provided with an integral head, 4,
wving an axial extension, ¢, that projects
into one eud portion of the coil, D% The
plunger, D%, is provided at one end with an
mtegral bead, 7, said plunger and the head
thercof being composed of soft iron. The
plunger, ¥, operates withinrtke coil in the
usnal manoer, and said plunger with its
head, 7, are adapted to be attracted by the
Iines of force established in the mass of soft
iron, I/, and its extension, ¢/, by a current
which is admitted to the coil, 2.

The casing, I, of the electro-magnet is fas-
tened tightly to the magnetic mass, D7, and
said casing is provided at its other end with
a head, j/, the Iatter having an apertured
boss, 72 The casing, I, forms a dash pot
chamber, I’, at one end portion of the elec-
tro-magnet, D, and in said chamber, T/, op-
erates the head, 4, of the plunger, D% To
the head, 4, is vigidly secured a piston, J,
composed of brass or other non-magnetic
material, and this piston is movable in the
chamber, I’, with the plunger, D® The
plunger is adapted to be drawn in one diree-
tion by the magnetism established by the
coil in the metallic mass, D7, but the move-
ment of the plunger, D3, and the piston, J,
in an opposite direction is brought about by
mechanieal means, such as the springs, J7,

which are housed in the hollowv plunger, J,

said springs being anchored by fastening
them to the head, 7, of the casing, T, and the
other ends of said springs being attached to
the hollow piston, J. The ingress and egress
of air to and from theé dash pot, I’ is con-

casing, I, and communicates with the dash

pot chamber, 17, near one end of the travel

of the piston, J, in said chamber. - As shown"
the extension, ¢, of the metallic

m g, 2,
mass, 1/, 1s provided with a passage, &', the
flow of air through which is regulated by a
valve, 2% The valves, &, %%, may be of any
suitable type, but as shown, said valves are
adapted to beradjusted by hand, in order to
control the flow of air inte or from the
chamber, 17 when the plunger, D?, and the
piston head, J, ave moved within said cham-
ber. : ,

The electro-magnet is provided with suit-
able bhinding posts, ¢*, ¢, to which are at-
tached the conductors of the circuit, C, thus
including the electro-magnet in cireuit with
the battery, €.

When an electric current is admitted to a
coil of o solenoid, the plunger of said sole-
noid is usually moved suddenly and quickly
by the attraction of the magunetic mass, but
the clectro-magnet shown in IFig. 2 of the
drawings, embodies a pneumatic check or
dash pot which effectually precludes any
sudden travel of the plunger. The move-
nment of the plunger, D3 into the coil of the
solenoid is opposed in a measure by the
puenniatic cushion which is produced by
compressing air.in the chamber, I, due to
the movement of the head, 7, toward the
core, the air thus compressed flowing into
the coil, D%, and through the passage, &', and
the valve, 7*, associated with the extension,
/. Ube compression of air within the cham-
ber, I’, forees the air slowly out of the valve,
k2 at one end of the electro-magnet, but at

this time air is admitted by the valve, %,

back of the piston, J. When the plunger is
released by breaking the circuit, C, the
Springs,
in an opposite direction, and at this time the
air is compressed between the head, j, and
the piston, J, so as to check the movement
of the plunger in the opposite direction. In
the practical operation of the regulator sys-
tem it will be found that the plunger, D3,
and the piston, J, will move intermittently
and the dash pot is normally in use for
checking the sudden movement of the plun-
ger, :

The movement of the plunger operates
the inlet valve of the engine, E, which is to
be controlled, but, in Tig. 1, I have illus-

trated means for operating both the fuel

valves and the air valves which are associ-
ated with a plarality of piston cylinders, the
latter being employed in an engine of the
type adapted to be supplied with kerosene
and air. From the piston head, J, extends a
rod, L, which passes through the boss, 72,
and to the end of this rod is fitted a cross
army, I, which is adjustably fastened there-
on by suitable nuts, ¢’. Links, m, m/, are

pivoted to the respective ends of the cross
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arm, L', and these links in turn are pivoted.

to shifting rods, M, M’, the former being
connected to a series of arms, #, which are
associated with the fuel valves, »/, of the
engine, while the other shifting rod, B, is
connected to the arms, o, which operate the
air valve, o/, of said engine. It will be un-
derstood that the cross arm, L', may be con-
nected to only one valve, or to one series of
valves, but in Fig. 1, this cross arm is repre-
sented as-operating two series of valves, the
valves of one series controlling the inlet of
fuel to the engine, and the valves of the
other series regulating the admission of air
to the engine. :

When the engine is rotating at normal
speed, the centrifugal governor is, also, ro-
tated by the gear connections with the en-

gine shaft, ¢, but the sliding member of the

governor turns idly in the fork, 4/, of the
switch lever, B3, the latter asswming practi-
cally the position shown in Fig. 3, wheren
the contact, ¢, does not engage with the
contact ¢’, thus breaking the circuit, G, and
permitting the electro-magnet, D, to remain
at rest. Should the engine shaft rotate’at a
speed above the normal, the spring members
of the governor arve thrown outwardly and
the head, b*, is moved endwise, thereby op-
erating the switch lever, B, so as to close the
electric circuit, C, by bringing the contact,
¢, inte engagement with the contact, g’
Current ‘is thus admitted to the coil of the
eléctro-magnet, and the core is thereby en-
ergized for the purpose of drawing the plun-
ger, D?, and the piston, J, in one direction,
whereby the cross arm, L/, is moved for the
purpose of operating the air and fuel valves
of the engine, . It should be noted that
the pneumatic check or dash pot retards the
movement of the plunger and secures a
steady uniform operation of said plunger
in either directicn, thus opening or closing
the engine valve or valves in like manner.
In Figs. 5, 6, and T of the drawings, I have
shown a mechanical tension device which is
associated with the switch lever, B’, and the
centrifugal governor, A’, whereby the move-
ment of the switch lever under the action of
the governor is opposed so as to prevent the
cireuit from being closed too quickly by the
motion of the engine shaft. The tension
device includes a cross vod. P, on the leng
arm of the switch lever: 13, and to the end
portions of this cross ‘Tod ave fastened

springs, Q. the other ends of which ave pro-

vided with cords, ¢, or like flexible connec:
tions. These cords are fastened to an arbor.
Q’, which is mounted in the casing, ', for
rotation therein, whereby the arbor is
adapted to coil or wind the cords, ¢, ou itself

when said arbor is turned in one direction.:
The arbor is provided at one end with a.

suitable operating wheel, ¢’, and the arbor is

ot
Lo

provided, also, with aif index, ¢, adapted to

traverse the dial, ¢% provided on the out-

side of the casing for indicating the tension
exerted by the springs on the switch le-
ver, B’. ‘

It will be understood that the arbor may
be rotated in one direction for coiling the
cords, ¢, theresn and distending the springs,
Q, Q’, thus placing increased tension on the
switch lever, B’, and pressing its forlred end
into tight frictional engagement with the
centrifugal governor, whereby the tension
device affords resistance to the spreading
of the governor balls and prevents the gov-
ernor trom responding quickly to a slight
increase above the normal in the speed of
the engine shaft. The arbor of the tension
device may be turned in an opposite direc-
tion to uncoil the cords partly therefrom
and thus slacken the tension of the springs.
“In Fig. 6, I have shown the speed con-
trolling mechanism in connection irith an
internal combustion engine, £’ of that type
which employs a carbureter, ¢*, adapted to

‘mechanically- mix air with a liquid fuel,

such as gasolene. In said figure, a singie
cylinder engine of the two cycle type is
equipped with a single carbureter adapted
to be controlled by the regulator mechanism,

“but it will be understood that the number of

cylinders and carbureters may be increased
as desived. | h
Having thus fully described the invention,
what T claim as new, and desive to secure by
Letters Patent is: )
1. In an apparatus of the class described,
an inclosed electro-magnet having a pluw-

“ger, a dash pot piston movable with said

plunger and operating in a chamber formed
by said inclosed magnet, means for regulat-
ing the flow of air to and from said cham-
ber, a controlling device operated by said
plunger, a cireuit for energizing the magnet,
and automatic switch mechanmism for mak-
ing and breaking the circuit.

2. In an automatic speed controiler, an
internal combustion engine, an engine-shuft,
separate valve wmechanisms for controlling
the sapply of air and fuel, respectively,
the eylinders of said internal combustion en-
gine, ah electro-magnet having a movable
element, sepavate connections from said rov-
able element, with the respective wvalve
mechanisms, a centrifugal governor opera-
tively connected with said engine-shaft. an
eleetric cireuit including said electro-mag-
net, and a circuit breaking lever included in
said electric cirenit and mechanically con-
nected te sald centrifugal governor.

3. In an automatic speed controller, an
internal combustion engine, an engine shaft
a valve mechanisin for controiling th i
mission of fuel to said engine, another viive

mechanism for regulating the inlet of air ¢o
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said engine, an electro-magnet having a
movable element, separate connectlons infer-
mediate said movable element and the re-
spective valve mechanisms, a mechanical
governor operated by the engine shaft, an
clectric circuit including said electro-mag-
net, a circuit breaking Tever interposed in
said circuit and connected directly to said
governor, a spring attached to said lever,

and adjusts S Cconne ( d ito the
spring fov mﬂ 1“5 1 1e tension thereof.
In tes Umom’ whereof I have signed my

name to this gpecification in the presence of
two subseribing witnesses

FIARR

V'Til'no«es :
H. I
S AS. 7

. Brunano,
L Grireix,
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