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UNTTED STATES

PaTeENT OFFICE.

-SVEN 8. EKMAN, OF PITTSBURG, PENNSYLVANIA.

SPEED-GOVERNING SYSTEM.

SPECIFICATION forming part of Letters Patent No. 876,739, dated June 18, 1901.
Lpplication filed Merch 7, 1901, Setfal No. 50,158, (No model,)

To all whom it inay concerii:

Be it known that I, SVEN S. EKMAN, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Speed-Governing System, of which
the following is a full, clear, and exact de-
seription, reference being had to the accom-
panying drawings, forming part of this speci-
fication, in which—

Figure 1is a diagrammatic front elevation
of my improved governing system, and Fig.

" 2is anend elevation showing the connections.
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My invention relates to the governing of
prime movers, and is designed to provide
mechanism which will control the motor in

- such a manner as to maintain it-at a practi-
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cally uniform speed under varying loads,
avoiding some of the unfavorable influences
due to common arrangements of speed-gov-
ernors. »

The invention is specially applicable to the

drivingof alternating-current dynamos where
a plurality of such dynamos each driven by
its own engine is connected up to the same

line, and in this connection it isadvisably de-

signed to control the mean speed of the whole
system of engines by connecting the force-
regulating devices—for instance, the knock-
off cam—for the different engines together,
thereby securing a practically identical regu-
lation of the work delivered by the different
engines, and by connecting the force-regulat-
ing devices for all engines to one centrifugal
governor directly connected to a synchronous
alternating-current motor driven by the main
electrical current from the dyramos.

In the drawings,in which I show one form
of my invention applied to an alternating-
current system, I show two alternating-cur-
rent- dynamos 2 2, each-of which is mounted
on & shaft 3, actuated by a compound steam-
engine having two eylinders4 4. Each alter-
nating motor delivers the current through
connections a’ a* a® to the general line B' B3?
B3, From the. general line -connections ¢’ ¢*
c® lead to a synchronous alternating-current
motor 5, which is mounted to rotate upon a
vertical shaft, to the upper end of which is
secured a governor 6. -This governor may be
of any desired type, and 1 have shown the
same as of a centrifugal ball type, having a
collar or sleeve 7, the motion of which is ad-

~wheel 18.

justed by the speed and consequent centrifu-

gal power of the balls. This sleeve is con-

nected by a lever or other suitable connection
with a rock-shaft 8, which extends past each
engine and is preferably mounted in bearings
supported thereon. Theconnections between
this rock-shaft and the cut-off mechanism for
each engine are illustrated in Fig. 2. As

provided with a lever 9, to which is pivoted
anelbow or bell-crank lever 10, the other arm
of which is pivotally connected by a link 11
with the lower knock - off cam 12, and this
knock-off cam is connected by link 13 with
the upperknock-off cam 14. - The bell-crank
lever 10 is pivotally supported at its elbow by
a pivotal link 15, which is pivoted atits lower
end to a vertically-adjustable rod 16. This
rod has an upper screw-threaded portion 17,
engaging an innerly-serew-threaded bearing,
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‘shown therein, at- each engine the shaft is
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while on its lower end is provided a hand-.

By turning the hand-wheel the
bell-erank 10 and the knock-off cams may be
adjusted as desired.

In the operation of the system .if the load
on the main line B’ B*B3 should be increased
the engines and dynamos will begin to slow
down; but as the current sent through the
line B’ B> B3 is an alternating one and the
motor for the governor a synchronous one
this motor 5 must follow the mean speed of
the engines, and consequently actuate its
governor correspondingly. 'Thus as the load
increases the speed of the governoris lowered
and the rock-shaft 8 is rocked thereby. This
rocking of the shaft through the connected
lever system swings the knock-off cams to
give a longer cut-off, and all the engines are
submitted toasimultaneousand equal change
in the cut-off.  The speed of the engines is
thus goverded and -kept uniform and one
engine is prevented from producing more or
less work than the other engines spontane-
ously on aceount of unavoidable differences
in the action of separate governors.

If one or more engines are running and an-
other is to be started on the same line, the
hand-wheel 8 of this engine is turned so as
to force up the bell-crank lever 10 into the
position shown by dotted lines in Fig. 2, thus
giving a very short cut-off. - In this position
of the bell-crank lever the motion of the
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rock-shaft has very little influence .on the
cut-off, and by adjusting the cut-off for this
engine by the hand -wheél its speed is ad-
thsted until the current can be closed; and
when closed the hand-wheel is again actu-

"ated until the current is the same as for the

other engines.
The governor proper may be of any desu'ed

 type, whether directly acting by its own force

Io
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or indirectly by means of external force, me-
chanical, hydraulie, or other force; whether
pure cenfrifugal governororinertia-governor;
whether pendulum-governor or fly-wheel gov-
ernor or other arrangement; whether pure
weight-governoror spring-governor; whether
directly connected to the shaftof its motor or
driven by means of belt, gearing, or other
connections with the motor whether in gov-
erning the speed of one prime mover only or
of a plurality of prime movers; whether act-
ing aloneor acting in combination with other
speed-wovel nors-or speed-governing systems.
.The motor driving the governor may be of
any kindywhether a synchrouous alternating-
current motor or a steam-engine or a gas-en-

- gine or a turbine or any other kind, and this
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"the governor in any

.motor may be used. exclusively for driving

the governor or simultaneously for produc-
ing electric eurrents for the main line or used
for any other purpose, and the speed of this

.motor may be controlled from any suitable

alternating electrical current; whether taken

~from the main line or from a speclal dynamo

or from any other line or produced specially
for this purpose. This alternating current
may control the speed of the motor driving
way, whether by means
of asynchronousalternating motoror dynamo
or by means of any other known method to

control the speed of a motor by means of the |

number of alternations of an alternating
electric current, and by the words ‘*alternat-
ing current” I mean to cover also a pulsat-
ing current, where a direct current is given
periodical variationsin intensity, these alter-
nations being of substantially the same na-
ture as the alternations.in an alternating
current.

The governor may control the speed of one

-single m0t01 or of a plurality of motors, and

the controlling motion may bhe transmitted
from the governor to the motors in any way,
whether by means of a rocking shaft, by
means of hydraulic connection, by means of
wire connection, or any other known method
to transmit motion or force from-one place to
another. The governor may act on the cut-
off of a steam-engine or on a throttle-valve
or on a mechanical or electrical brake or on
any other known device for changing the
speed of a prime mover,

The. system may be connected with one
single governor only or with a plurality of
governors, and it may be equipped with spe-
cial speed-adjusting devices for one or for a
plurality of the motors. . These speed-adjust-

ing devices may be operated in any way,

a ‘ : 676,739

whether by hand directly or by means of me-
chanical, electrical, or any other power or by
means of & special automatic governor, which -

may be of any kind, whether a-common speed-

governor or any other known mechanical, hy-

draulie, or electric speed-governor device.

I consider myself the first to govern a.mo-
tor by driving its speed-governor by means
separate from the motor, the speed of this
governor being controlled by the number of
alternatlons of an alternatmw or pulsating
electric current.

The advantages of my 1meut10n will be
apparent to. those skilled in the art, since the
governor is not driven by the prime motor,
the speed of which has to be governed; and
congequently not bound to follow the speed
of the same exactly, but as the governor can
bedriven in any desirable way by controlling
its speed by a suitable alternating current
since a proper amount of - rotatmw masses

practically release the governor f1 om the im-
pulse from the periodical variations which
may occur in the alternating current on aec-
count of slight periodical variations of the
speed of the generator producing the current;
since this result-can be obtained withoutany
practical lessening of the power of the alter-
nating current to control the speed of the
governor according to the important varia-
tions of the speed; since on account of these
reasons the speed of the governor is less ex-

posed for periodical variations, and conse-
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given to the motor driving the governor will
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quently the govérnor can.be made more quick

acting without danger of getting a hunting
motion; since this advantage is still more ob-
vious when the speed of the governor is con-
trolled by the alternations of the main cur-

ro5.

rent froma plurality of dynamos, inasmuch as .

the periodical variations in question from the
different dynamos insuch a case may counter-
act each other, giving a current moreeven in
this respect; since by using one governor for
a plurality of engines the force delivered by
the engines is changed simultaneously and
proportionally forall of them,causing them to
act together and to change their speed simul-
taneously within. permitted limits, thereby
releasing the dynamos from an excessive re-
liance to their power to control the speed of

the engines driving them, as will be the natu-.
ral result when the speed of the enginesis 1

governed by separate governors not acting
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exactly simultaneously or not changing the .

force of. the engines proportionally to their
respective loads or when the governors are
permitted to assume a hunting motion, which
sometimes may happen to be opposite for dif-
ferent engines, whereby the cut-off may be
lengthened for one engine in the same time
as ‘nhe cut-off is czhortened for another en-
gine; since a speed-adjusting device for each
engine permits the adjusting of the speed of
each separate engine even when the engines
are running w1t;h different loads, w]nch al-
lows the engines to be started one after the
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-other; since a speed -adjusting device for
each separate engine permits the adjusting
of a slightly-uneven action of the governor

-when the engines are running; since this

5 speed-adjusting device may be adjusted au-
tomatically for each separate engine, and
since the speed of the governor may be con-
trolled by the main current, which is identi-

“cally the same as to control the speed of the
10 governor by the mean speed of all engines
even when the engines are distributed in a
plurality of power-stations, in which case
each power-station is preferably provided
with its own governor or governors.

It will be noted that the system isapplica-
ble only where the speed of the governor is
controlled by the number of alternations of
an alternating or pulsating current and not
where the governor is driven by a direct-cur-
- zo renf motor, as the speed of such a motor is
infiuenced by occasional variations of the in-
tensity of the electric current or by occasional
variations of the load to be overcome by the
motor and is by no means really controlled
by the current, as the speed may change in-
dependently of the current.

I claim—=-

1. A speed-governorfora prime mover, the
speed-governor having connections for driv-
ingthesameseparately from the prime mover,
the speed of the governor being controlled by
the number of alternations of an-alternating
electric current; substantially as desecribed.

2. A speed-governor for a prime mover, the
speed-governor having connections for driv-
ingthesameseparately from the prime mover,
the speed of the governor being controlled by
the number of. alternatlons of an alternating
eleetric current, the alternations of which are
synehronons with the motion of the prime
mover, substantially as deseribed.

3. A speed:-governor fora prime mover, the
speed-governor having connections for driv-
ing the governor separately from the prime
mover, the speed of the governor being con-
trolled by.the namber of alternations of an
alternating electric current, the alternations
of which are synehronously affected by the
motion of the prime mover; subsmntlally as
described.

4. A speed-governorfora pume mover; the
speed-ﬁovernm having eonnections for dmv—
ing the governor by a separate motor or prime
mover in connection with an alternating-cur-
55 rent electric motor or dynamo, the speed of
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which is eontrolled by the number of alterna-

tions of an alternating electric current; sub-

stantially as descmbed

5.. A speed-governor for a prime mover, the
speed-governor having connections for driv-
ing the governor by a separate alternating-
current motor or dynamo, the speed of which
is controlled by the number of alternations of
an alternating electric current; substantially
as described.

6. A speed-governor fora plurality of prime
movers, the speed-governor having connec-
tions for driving the governor in connection
with an alternating-currentmotor or dynamo,
the speed of which is controlled by the num-
ber of alternations of an alternating electric
current, the dynamos providing this current
being driven by the prime movers; substan-
tially as described.

7. A speed-governor for a prime mover,
having driving connections for the same, sep-
arate from the prime mover, the speed of the
governor being eontrolled by the number of
alternations of an alternating electrical cur-
rent, and a rock-shaft connection between the
prime mover and the speed-governor; sub-
stantially as described.

8. A speed -governor for a prime mover
having connections for driving the same, sep-
alately from the prime mover, the speed of
the governor being controlled by the number
of altel nations of an alternating electric cur-
rent, and mechanism for adJustlnfr the speed
of the prime mover by hand, independently
of the speed-governor; substanmally as de-
seribed.

9." A speed-governor for a prime mover
having a separate motor arranged to drive the
same, and alternating-current connections
arranged to control the spéed of the motor
for drlvmo the governor; substantially as de-
seribed.

10. The combination with a prime mover,
of a'speed-governor connected thereto and a
separate motor or prime mover arranged to
drive the speed-governor, the latter motor be-
ing controlled in speed by the number of al-
ternations of an alternating electric current;
substantially as described.

In testimony whereof I have hereunto se$
my hand.

SVEN S. EKMAN,

Witnesses:

H. M. CorwWIxN,
L. M. REDMAN.
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