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Lo all whom & may concern: |
Be 1t known that I, Harxy I erTzBERG, 4

~citizen of the United States, residing in the

city of New York, borough of Brooklym,

county. of Kings, and State of New York,

have Invented a certain new and useful Au-
tomatic Electromagnetic Speed - Controller;
of which the following is a specification.
This mvention is a svstem for automati-
cally controlling the speed of englnes, such
as 1nternal combustion (explosive) engines,

steam, air or gas engines, and, in fact, any |

type or class of engines, or other revolving
mechanism. S _ '
1The object n view is to automatically

‘control the speed of an engine in case it

runs too fast by partially closing the inlet
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or feed valve to said engine; and, further-
more, to check sudden or quick movement of
the regulator for the purpose of giving =
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

torms of constructions, either mechanical or

- electrical, or partly mechanical and partly

electrical.”

One specific embodiment of the invention

- embraces a centrifrigal governor operated

40

by a rotary part of the engine to be con-
rolled, said governor operating a ecircuit

breaker, which controls an electro-magnet,

whose plunger or armature operates the feed

- valve or valves of the engines, whereby in
35 _ ,
~closes the circuit and the electro-magnet is.

case of excessive speed thi circuit breaker

energized for partially ¢ osing the engine

- feed wvalve.

- 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 gnd egress of air to and from said

45

~dash pot being regulated by appropriate

valves, whereby the plunger is restrained
- from sudden movement in either direction so
~as.to securé steady
of- the engine valve,

and .uniform  operation

Allustrated different practical

in the accompanying drawings, I have
embodiments
of the invention, but the construction shown
theretn 1 fo be understood as illustrative
only, and
invention.

Higure 1 is a plan view showing the con-
trolling mechanism in cobéperative relation
to an engine adapted to be driven by sun-
plying kerosene and air to the cylinders
thereof. Tig. 2 is a longitudinal section on
an enlarged scale of the clectrg-magnet which
operates the feed valve or valves of the en-
gine. Fig. 3 is a detail view of a centrifugal
governor and cirvenit breaker to be em-
ployed in the system of Fig. 1. TFigs. 4 and
o are detail views illustrating a novel form
of tension device adanted for use in connac-
tion with the governor mechanism shown
in detail in Fig. 3. Tip, § iz = i

7
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not as detming the limits of the

n visw 1ilus-
trating the speed controlling mechanism in
connection with an internal combustion en-
gine of that type which is to be supplied
with air and gasolene.

1he controlling system shown in Fige, 1,
2, and 3 of the drawings, embodies a cen-
trifugal governor, A, a circuit breaker, B,

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

detarled construction of which will now be
set forth. - B

“The governor, A, and the circuit breaker,
B, are housed or inclosed within an AP DTO-
priate casing, a, the latter being preferably
water tight. Said governor is preferably
of the spring and ball type, comprising the
springs, &, having the weights, ’, each
spring being fastened at one end to a collar,
6%, which is fast on a shaft, 3%, the other

cends’ of said springs being attached to a

shidable collar, 0%, The shatt, 7°, is provided
with a pulley, ¢, adapted to be driven by =
belt, ¢/, from a pulley, ¢*; on a rotating part,
such as the shaift, ¢, of the engine, W, the
speed of which is {o be controlled.

1'he circuit breaker is shown in Fig. 3 as

Cembodled i oan angular switch lever which

1s fulerumed at o within the casing, a. Gne

"end of this switch leveris slotted or forked at
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d’ for Lnglﬂemeﬂt with tne fHange, 0° of the
, constituting mﬂmov able member oF
the c&mrzimm governor, A, Lhelongarm of
the sw td1 lever is provided with a set screw,
/5 the end portion of which is insulated at ,'r*"
and is provided with a contact, ¢, the Lu'ier
being insulated firom the switch lever. Said
contact, ¢, 1s adapted to engage with a fixed
contact, g’, which 1s ins sulated from the
ing, a, and is connected electrically with a
binding post, 2. The movable contact, K2
of the switch lever is connected hy
or conductor, g’i. with another insulated
binding post. 77, and to the binding ]J(}btuq
hy, A7y are Jlt*mh d the wires fomlmﬂ the
electric cireuit, C, the latter being provided
with a baue"}fj 7, or other source of elec-
{ric energy.

The elect: o -magnet, 1), shown mote
cle*uhx mn if1g. 2, consis sts of a mass of SOfL
iron, 17, a 011 D: , and a plurwer D35 and
these parts are mlmtanfmlw inciosed within
a casing, T, composed, preferably, of brass or
other noi -1’*111.;__;11&’[1@ material.  The metallic
mass, U, 1s chambered 'f(};l the reception of
the coll, D?, one end of said metallic mass
being t’ﬂ"OVlde with an mte'rr 4 head,

waving an axial extension, ¢’ tlmt projects
into one end portion of the {,01] P, The
plunﬁu D¥, 15 provided at one ¢ end with an
mteoral hen d 7, sa1d plunger and the head
thereot l_mn;_; composed of soft 1ron. The
plunger, 13 operates within'tke coil in the
usunal manner, and said plunger with its
head, 'j are adapied to be attracted by the
lines of force established in the mass of soft
won, U7, and-its extension, ¢/, by a current
which 1s admitted to the coil, D=

The casing, I, of the electro-magnet is fas-
tened w“rhﬂv {o the magnetic mass, 17, and
salct ca%mr* 1s provided at its other end with
a head, 7/, the latier having an apertured

2" The casing, I, forms a dash Dot

boss, 72
chamber, I, at one end noﬁmn of the elec-
tro- maﬂﬁei D, and in said chamber. 17, op-
erates the he"td 5, of the planger, D To
the head, 4, is vigidly secured a piston, JJ.
composed of brass or other non-magnetic
material, and this piston is movable in the
chamber, 1, with the plunger, D>
phmﬂer 1s adapted to be drawn in one diree-
cion by the magnetisin established by the
coil in the metallic mass, D7, but the move-
ment of the plunger, DE, and the piston, J,
In an opposite direction is brou ﬂht about by

mechanical means, such as the SPringes, J°,

which are housed in the holloiv plunger, J,

sald sPrings bemﬂ anchored by fastening
them to the head, 7/, ot the mhmg, 1, and the
other ends of said splm 28 being attached to
the hollow piston, J. The ingr u;.s and egress
of air to and from thé dash pot, I’ is con-

casing, I, zmd comraunicates with the dash

tas-

g Y*.'ll' &

The

valve, &. whnich 1s a:z;tached to the.

pot chamber, I/, near one end of the travel 65
of the pl.%t()}l? I, , 1n sa1d chamber. - As shown
i, 2, the extension, 47, of the metallic
mass, 137, 1s provided with a passage, %’ the
flow of air through which 1s ; eoulated b
valve, 2 The valves, %, £2, may be of any 70
suitable the but as shown, said valves are
adapted to e adjusted by hand, in order to
control the fiow of air into or from the

chamber, 17 when the plunger, D?, and the
piston he ud, I , are moved Wlthm saict cham- 76
her,

The clectro-magnet ig pl‘m'ided with suit-
able hinding pogts c®, to which are at-.
tached the conductors oi the civeuit, C, thus
111(*1{1d11m the electro-magnet 1n circuit with 80
LlH‘ SHE 1L11? .

When an electric current 1s admaitted to a
coil of a solenoid, the plunger of said sole-
noid 1s usually moved suddenly and quickly
by the attraction of the magnetic m.:lss, but 85
the clectro-magnet shown 1n Iig. 2 of the
drawings, embodies a pneumatw check or
dash pot which effectually precludes any
sudden travel of the plunger. The move-
ment of the plunger, D2 into the coil of the 90
selenoid is O)p%ed in a measure by the

poeuniatic cushion which is produced by

L

‘cempressing alr. in the chamber, 17, due to

the movement of the head, 7, toward the
core, the air thus complessed flowing into 95
Lhe umj 1?, and through the passage, k" and
the valve, % ,, Afvso(,nted with the e:&tensmn

v/

¢’. "Lhe compression of air within the cham-

- ber, 17, Torces the air slowly out of the valve,

2. at one end of the electro-magnet, but at 100
this time air is admitted by the Va,lve k.
bacle of the piston, J. T\Vhen the plunger 1S
released by breaking the circuit, C, the
Springs, J’ pull the pl%t(}ﬂ and the plunger |
11 an opp{mtu cirection, and at this time the 105
alr is compressed between the head, 7, and
the piston, J, so as to check the movement
of the plunﬂel 1 the opposite direction. In
the practical operation of the regulator sys-
tem 1t will be found that the plunﬂer, D3, 110
and the piston, J, will move 111term1ttent1y
and the dash pot 1s normally in use for
checking the sudden movement of the plun-
oY,
The movement of the plunger epemtes 115
the 1nlet valve of the enﬁme i, which 1s to
be controlled, but, in I‘*lﬂ , 1 have 1llus-
trated means for opemtmo both the fuel
V‘lh es and the air valves which are associ-
atecd with a plurality of piston cylinders, the 120
latter being employed in an engine of the
tvpe adapted to be supplied with kerosene
and. fl"iI Ifrom the piston head, J, extends a
rod, L., which passes through the boss, 42,
a.:m_i to the end of this rod 1s fitted a cross 125
vy, 147, whieh 1s adjustably fastened there-

Ol by suitable nuts, ¢’. Links, m, m’, are

nivoied to the respective epds 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, n, which are
associated with the fuel valves, n”, of the
engine, while the other shifting rod, M’, 1s

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 1s repre-
sented as operating two series of valves, the

“valves of one series controlling the imnlet of

285

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 1s, also, ro-
tated by the gear counections with the en-
oine shaft, ¢, but the sliding member
oovernor turns idly in the fork, d’, of the
switch lever, 13, the latter asswning practi-
cally the position shown in IFig. 3, wherem
the contact, ¢, does not engage with the

contact ¢, thus breaking the circuat, 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 are thrown outwardly and
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the head, 0%, is moved endwise, thereby op-
erating the switch lever, B, so as to close the
electric circuit, C, by bringing the contact,
¢, into engagement with the contact, ¢’
Current is thus admitted to the coil of the
electro-magnet, and the core is thereby en-
ergized for the purpose of drawing the plun-

ser, 122, 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 moted that
the pneumatic check or dash pot retards the
movement of the plunger and secures a
steady uniform operation of said pilunger

in either directicn, thus opening or closing |

the engine valve ov valves in like manner.
In Figs. 5, 6, and T of the drawings, 1 have

shown a mechanical tension device which 18

associated with the switch lever, B, and the
centrifugal governor, A’, whereby the move-
ment of the switeh lever under the action of
the povernor is opposed so as to prevent the
circuit 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: I3/, 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, a’, Tor

rotation therein, whereby the arbor is
adapted to coil or wind the cords, 4, ou1tselt

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

suitable operating wheel, ¢’, and the arbor is

of the

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

iraverse the dial, ¢°, provided on the out-

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

Tt 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 forked end
into tight frictional engagement with the
centrifugal governor, wlereby the tensicn
device affords resistance to the spreading
of the governor balls and prevents the gov-
ernor from 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 1n an opposite direc-
tion to uncoil the cords partly thereirom
and thus slacken the tension of the springs.

In ff1g. 6, I have shown the speed con-
trolling mechanism in connection Wwith an
internal combustion engine, K/, of that type
which emplovs a carbureter, ¢*, adapted to

mechanically- mix air with a liquid fuel,

such as gasolene. In said figure, a singla
cyvlinder engine of the two cycle type 1s

eqqupped with a single carbureter adapted
to be controlled by the regulator mechanism,.

“but 1t will be understood that the number of

cyiinders and carbureters may be increased
as desired. ' o
Having thus fully ceseribed the invention,
what T claim as new, and desire to secure by
Letters Patent is: |
1. In an apparatus of the class described,

an inclosed electro-magnet having a plun-
“oer, a dash pot piston movable with said
plunger and operating in a chamber formed

by said inclosed magnet, means for regulat-
g the flow of air to and from said cham-
her, a controlling deviee operated by said

plunger, a circuit for energizing the magnet,

and automatic switeh mechanism for mak-
ing and breaking the cireult. |
2. In an automatic speed controiler, an

Jinternal combustion engine, an engine-shatt,

separate valve mechanisms for controiing
the supply of air and fuel, respectively, to
the eylinders of said internal combustion en-
oine, ah electro-magnet having a movabie
element, sepavate connections from said mov-
able element, with the vespeciive valve
mechanisms, a centrifugal governor opera-
tively connected -with said engine-shaft, an
eleetrie cireult including said electro-mag-
net, and a circuit breaking lever included 1
said electric erremit and mechanically con-
nected to said centrifugal governor. L

3. In an automatic speed controtler, an
imnternal combustion engine, an engine shatt,
a valve mechanmsin for controiling the ad-

mission of fuel to said engine, another vaive -

mechanism for regulating the inlet of air to
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sald engine, an electro- magnet having a
movable element separate connectmns inter-
mediate said movable element and the re-
snective valve mechanisms, a  mechanical

governor operated by the euﬁme shaft, an
clectric circult including sald electro-mag-
net, a circuit breaking Tever interposed in

said cirenit and connected directly
LOVernor,

to said
a spring attached to said lever,

and  adjusting  means  conn f"({ ¢ o the
spring for varving the cension thereot.

Tn te stimony whereof I have signed my |
name to this c-peurw :tion in the presence of
two subseribing witneszes.

HARRY HERTZDLRG.
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