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UNITED STATES P ? Y THINK CITESCE, 
HARRY HERTZBERG, og NEW YORK, N. Y., ASSIGNOR. To ABB&T A. 2.c47, or HORSESHOE, 

NEW YOR3, 

AUTOMATIC ELECTRONIAGNETIC SPEED-CONTROLLER. 
990,264? 

To all whom, iš may concern 
Be it known that I, HARRY HERTZBERG, a 

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 Electromagnetic Speed - Controller; 
of which the following is a specification. 
This invention is a system for automati 

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 
runs too fast by partially closing the inlet 
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a novel form of electro-ina gnei, the plunger 
of which is associated with a dash pot, the 

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, or 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 
trolled, said governor operating a circuit 
breaker, which controis an electro-magnet, 
whose plunger or armature operates the feed 
valve or valves of the engines, whereby in 

35. case of excessive speed th circuit breaker 
closes the circuit and the electro-magnet is energized for partially c osing the engine 
feed valve. 
An important element of the controller 

embraced in the system just mentioned is 

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 Secure steady and uniform operation 
of the engine valve. 

Specification of Letters attent. ºa CFated Äyr. 25, 91, 
Application filed 3ctober 17, 190?. Serial ito, 397,911. 

in the accompanying drawings, I have 
ill tistrated different practical embodiments 
of the invention, but the construction shown 
thereira is to be understood as illustrative, 
only, and not as defining the inits of the 
invention. w 

Rigure 1 is a pian view showing the con 
trolling mechanism in cooperative relation 
to an engine adapted to be driven by Stap 
plying kerosene and air to the cylinders 
thereof. Fig. 2 is a longitudinal section on 
an enlarged scale of the electro-magnet which 
operates the feed valve of valves of the en 
gine. Fig. 3 is a detail view of a centrifugal 
governor and circuit breaker to be em 
ployed in the system of Fig. 1. Figs. 4 and 
5 are detail views illustrating a novel form 
of tension device adaptext for ti se in goinnec 
tion with the governor mechanism; show in 
in detail in Fig. 3. Fig. 6 XY iii s 
trating the speed controling mechanism 
connection with an interiai cornbulstion 3: - 
gine of that type which is to be supplied 
with air and gasolene. 
The controlling system shown in Figs. i. 

2, and 3 of the drawings, embodies a cen. 
trifugal governor, A., a circuit breaker, B, 

. 

a circuit, C, and an electro-magnet, D, the 
detailedi construction of which wil now be 
set forth. 
The governor, A, and the circuit, breaker, 

B, are housed or inclosed within an appro 
priate casing, a, the atter being preferably 
water tight. Said governor is preferably 
of the Spring and ball type, comprising the 
springs, b, having the weights, l', each. 
spring being fastened at one end to a collar, 
b°, which is fast on a shaft, 58, the other 
ends of said springs being attached to a 
slidable collar, it'. The shaft, i, is provided 
with a pulley, c, adapted to be driven by : 
belt, c', from a pulley, 6', on a rotating part, 
such as the shaft, e, of the engine, E, the 
speed of which is to be controlled. 
The circuit breaker is shown in Fig. 3 as 

embodied in an angiliar switch ever which 
is fulcrumed at d within the casing, a. One 
end of this switch lever is slotted or forked at 
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trolled by a valve, e, which is attached to the 
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A. ior engagement, with the flange, b of the 
head, b, constituting the movable member of 
the centrifugai governor, A. The long airm of 
the switch level is provided with a set screw, 
f, the end portion of which is insulated at f'. 
and is provided with a contact, (7, the lattel' 
being insulated from the Switch lever. Said 
contact, 9, is adapted to engage with a fixed 
contact, g’, which is insulated from the cas 
ing, d, and is connected electrically with a 
binding post, f. The novable colntact, 9. 
of the switch ever is connected by a wire 
(or conductor, g, with another inst lated 
binding post. h. and to the binding posts, 
h, f, ai'e attached the wires forming the 
electric circuit, C, the datter being providet 
with a battery, C, or other source of elec 
tric energy. 
The electro - magnet. O, shown more 

clearly, in Fig. 2, consists of a mass of soft 
iron, D, a coil, ID, and a plunger, D; and 
these parts are substantially inclosed within 
a casing, í, Composed, preferably, of brass or 
other noi-magnetic material. The metallic 
inass, ), is chambered for the reception of 
the coil, D, one end of said metallic mass 
being provided with an integral head, i. 
having an axial extension, i', that projects 
into one end portion of the coil, D9. The 
plunger, D, is provided at one end with an 
integral head, j, said plunger and the head 
thei'eof being composed of soft, iron. The 
plunger. ', operates within tile coil in the 
usual mannel', and said plunger with its 
head, i, are adapted to be attracted by the 
lines of force established in the mass of soft 
iron, i', and its extension, i', by a current 
which is admitted to the coil, D. 
The casing, , of the electro-magnet is fas 

tened tightly to the laguetic naSS, tD', ard 
said casing is provided at its other end with 
a head, j, the Jatter having an apertured 
boss, i. i.he casing, i, forms a dash pot 
chamber, ', at one end portion of the elec 
tro-magnet, HD, and in Said chamber, I', op 
erates the head, i. of the plunger, D. To 
the head, i, is tigidly secured a piston, J. 
composed of brass or other non-magnetic 
material, and this piston is movable in the 
chamber, i, with the plunger, D8. The 
plunger is adapted to be drawn in one direc 
tion by the magnetism established by the 
coil in the metallic mass, D, but the move 
ment of the plunger, D, and the piston, J. 
in an opposite direction is brought about by 
mechanical means, such as the springs, J, 
which are housed in the hollow plunger, J, 
said springs being anchored by fastening 
them to the head, f', of the casing, , and the 
other ends of said springs being attached to 
the hollow piston, J. The ingress and egress 
of air to and from the dash pot. i., is con 

casing, i, and cominunicates with the dash 

- @ pot chamber, [^, neaI* one end of th? travel 65 
of the piston, J, in said chamber. As shown 

of the metallic in Fig. 2, the extension, i', 
mass, D. is provided with a passage, le', the 
flow of air through which is regulated by a 
waive, A:". The valves, ie, k', may be of any 
suitable type, but as shown, said valves are 
adapted to be adjusted by hand, in order to 
control the fiow of air into or from the 
chamber, I' when the plunger, D', and the 
piston head, J, are moved within said cham per. 
The electro-imagnet is provided with suit 

able binding posts, c', c, to which are at 
tached the conductors of the circuit, C, thus 
inci tidling the electro-magnet in circuit with 
the attery, C. 
When an electric current is admitted to a 

coil of a Solenoid, the plunger of said Sole 
noid is usually moved suddenly and quickly 
by the attraction of the magnetic mass, but 
the electro-magnet shown in Fig. 2 of the 
drawings, embodies a pneumatic check or 
dash pot which effectually precludes any 
sudden travel of the plunger. The move 
ment of the plunger, D, into the coil of the 
Solenoid is opposed in a measure by the 
pneuniatic cushion which is produced by 
compressing air in the chamber, I, due to 
the movement of the head, i, toward the 
core, the air thus compressed flowing into 
the coil, D', and through the passage, c', and 
the valve, k", associated with the extension, 
i". The compression of air within the cham 
ber, I, forces the air slowly out of the valve, 
(*. at one end of the electro-magnet, but at 
this time air is admitted by the valve, k, 
back of the piston, J. When the plunger is 
released by breaking the circuit, C, the 
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springs, J., pull the piston and the plunger 
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, Dº, 
and the piston, J, will move intermittently 
and the dash pot is normally in use for 
checking the sudden movement of the plun 
??'. 
The movement of the plunger operates 

the inlet valve of the engine, E, which is to 
be controlled, but, in Fig. 1, I have illus 
trated means for operating both the fuel 
valves and the air valves which are associ 
ated with a plurality of piston cylinders, the 
latter being employed in an engine of the 
type adapted to be supplied with kerosene 
and air. Fron the piston head, J, extends a 
rod, , which passes through the boss, ', 
and to the end of this rod is fitted a cross 
artin, L', which is adjustably fastened there 
on by suitable nuts, e. Links, m, m, are 
pivoted to the respective ends of the cross 

105 

O 

5 

20 

25 

  





r 990,264 

said engine, an electro-magnet having a 
laovable element, separate connections inter 
Inediate said movable element and the re 
spective valve mechanisms, a mechanical 
governor operated by the engine shaft, an 
electric circuit including said electro-mag 
inet, a circuit breaking lever interposed in 
said circuit and connected directly to said 
governor', a spring attached to said lever, 

and a jisting Mens conected to tine 
Spring for varying the tension thereof. 

In testimony whereof i have signed iny 
name to this specification in the presence of 
two subscribing witnesses. 

F: A RIRY HERTZBEE. G. VWitnesses : 
Hi. I. BERN I IA HID, 

. J As. 3-i. {iiRI F{Fi N.   


