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UNITED STATES PATENT OFFICE.

HIRAM S. MAXIM, OF BROOKLYN, ASSIGNOR TO THE UNITED STATES
ELECTRIC LIGHTING COMPANY, O NEW_YORK, N. X,

SPEED-REGULATOR FOR DYNAMO-ELECTRIC MACHINES.

SPECIFICATION forming part of Letters Patent No, 255,310, dated March 21, 1882, '

Application filed July 20, 1881.

To all whom it may concern :

Be 1t known that I, HIRAM S. MAXIM, of the
city of Brooklyn, county of Kings, aud State
of New York, have invented certain new and
useful Improvements in Regulators for Dyua-
mo-Llectro Machines, of which tlie following,

taken 1n connection with the accompanying
drawings, 18 a speuﬁeat}on

The obJect of this invention is to antomati- |

cally regulate the speed of the steam-engine
employed to drive one or more dynatno-electro
machines, so that the same shall at all times
produce a current sufficient 1n amount for ac-
complishing the work required thercof in ag
external circuit. Ifor instance, suppose the
dynamo-electric machine is used to generate a
cuarrent formainfaining electric lighits arranged
in multiple are in any given circuit, If all the
lamps 1n the cireuait are brought into operation,
then the dynamo-electro machine will be re-
quired to be ran, say, at its maximum speed in
order to produce a current of sufficient amount
to supply all said lamps, and its driving-en-

ogine will consequently be required to be run’

at a high speed also; but if a portion of the
lamps are switched out of circuit, then, the
supply of current being 1 excess of that acta-
ally needed, the dynamo-machine will not be
required to work at its full capacity. As a
saving of power, and to maintain the intensity
of the light uniform, 1t is therefore necessary
to reduce the speed of the engine in propor-
tion to the work required of it, and the object
of this my invention is to bring about these re-
ductions or acceleration of speed. This I ae-
complish by the devices illustrated in the ac-
companying drawings, 1n which—

Iigure 11s a top view of my invention. Fig,
2 18 a section on line z 2, I'ig. 1; and Iig. 3 is
adiagram illustrating the connections between

“the dynamo- chhme and 1its driving-engine

and between the latter and its boiler, showmﬂ
the location of my invention as a.pplied to use.

Referring to Ifig. 3, the letter A indicates a
dynamo-electric machine, the belt-pulley on
the armature-shaft ¢ of which is connected by
a belt, b, with a belt-wheel, 0/, on a shaft, D,
driven by crank- conuectlon, as shown af ZP
with the piston b° of the steam- -engine B.

C and C’ indicate the steam-pipe leading
from the boiler D to 1he valve-chest of a steam-

|

ed by

(N o model.)

| encine, said steam-pipe forming an angle at ¢,

where the part O’ connects as an mduction-
pipe. Inside of this valve.chamber I, which
has an annular enlargement, E/, is arranged &
hollow slide valve, If, which fits closely the
main pertion of the chamber, and is surround-
said apnonlar enlargement. The valve
I is provided with steam-ports f to said an-
nular enlargement, that are opened more or
less, .-;w(_,orl]mn to the position of valve I in 1ts
chamber. When the valve moves {0 the left
the ports are opened, and when 1t is mmoved to
the right they are closed by being carried into
thatportionofthevalve-chamber which closely
surrounds the valve. Steam passes through
thie portion of the steam-pipe C/ through the
annnlar enlargement, and thence through the
ports 7 to the interior of the valve 17, and
through its open end in the directiou of the
arrow to that portion Cof thesteam-pipe which
leads to the valve-chest of the steam-engine;
so it will be seen that the postition of the ports

f with relation to the annular enlargement

ooverns the quantity of steam which flows to
thc steam-chest, and consequently controls the
speed of the utgme The automatic devices
for controlling the pos: tlon of these ports are
as follows:

The valve I has a stem, I, which extends
through a stuffing-box, 7/, in the head of 1ts
valve-chamber, and outside of said chamber
this stem is provided with two projections, ¢ ¢,
between which fits loosely a stud, 2, project-
ing laterally from the lower end of an oscil-
lating lever, I, which is pivoted at its middle
to an arm, H’, extending horizontally irom the
upper side of the head of the valve-chamber.

Irom the upper end of the arm H a stud, #/,
projects laterally and fits loosely between the
projectious ¢’ on a piston-rod, 1. At one end
this piston-rod I carries a piston, I, which
plags in a eylinder, K/, mounted upon the top
of an annular enlargement, I/, of the valve-

chamber I, and provided with the steam-pas-

sages k and & in 1ts lower wall, arranged for
alternate connection by means of valves { and
I with a steam-passage, I, leading into said
annular enlargement.,

The valves [ and I’ are connected to a com-
mon valve-stem, I/, having a head, 1., to which

| 1s connected one end of a spiral spring, M, the
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v supported by the pillars

other end of which is connectea toone arm of
a lever, M/, pivoted to the arm I/, and having
bearing upon its other arm an adjusting-screw,
m, which passes through a vertical plate, N,
“and the armm H/,
projecting from the head of the valve-chani-
ber I, saild scerew being adjusted normally
to give such tension fo the spring M that 1t
mll draw the valve-stem I/ outward or to the

1o lelt.

The letter O indicates a pendent frame, piv-
oted at its upper end between posts O/, pro-
jecting from the plate N, and carrying at its
lower end a cylindrical armature, P, arranged

1 adjacent to the oblinne faces of the polex of

20 ranged an adjusting-ser
“of which enters a conpbpondmgl)
socket 1n the end of a rod, IR, the otlier end of

an electro-magnet, Q, supported in a vertical
position by a bracket, n, projecting from said
plate N.

Throngh a cross-bar, p, of“the frame O is ar-
w“ 2!, the conical tip
shaped

which bears upon the hmd I7 of the valve-
stem I/, so that when the armature P is at-

2z tracted by the cores of the magnet Q the rod

I3 will be caused to foree gaid valve-stem 1n-
ward; but when said armatuore is not attracted

“the spring M will draw said valve-stem out-

ward to place the valves 7 and I’ in their noi-

30 mal positions—that is, so that the valve [ will

close the steam-passage k,and the valve I/ will
open the passage £/, so that it will admitsteam
to the left of the piston K, in whieh position
the piston-rod 1 wﬂl be ¢: erled to tlhe right,

35 the projeetions ¢’ causing the lever H to act

45 Ingly

upon the projections ¢ of the valve-stem I,
drawing the valve I to theleft., When, how-
ever, the armatare T is attracted by (lie mag-

‘net the positions of the valves I and ¢ will be
40 reversed and steam admitted to the right of

piston KK, causing the valve If to be driven to
the right and nearly closing the ports /, so that
but little steam will pass to the valve-chest,
and the speed of the engine will be correspond-
slow.

In order to give steadiness of motion to the
piston K, the end of the piston-rod I opposite
said piston passes through a stuffing-box, s,
arranged through the plate N, and is provided

so with another piston, S, which plays in a dash-

55

6o ment of the pistou.

65 ton S works 1s regulated.

pot, T, projecting horizontally from the plate
N, and provided 1 1ts upper wall with the con-
nected passages ¢ and ¢, through which a
liquid in the dash pot 111*’13’ PASs hom one side
of the piston to the other.

The letter U indicates a vertical rod, the
lower end of which projects into the opening
t* between the two sides of the dash-pot,
through which theliguidisforced by the move-
The extent to which the
sald rod closes the passage €2 is regulated Dby
the nut «/, and 1t 1is maintained in the position
to which it 1s adjusted by the spirval spring V.
by this means the rapidity with which the pis-
T'he upper portion

of rod U passes thmuf‘h a suitable guide, u,
above which 1t 1s prov 1ded with thescrew-nuts |

ture-frame and the consequent withd

“tion of the steam-pipe C which leads di
the valve-chest, starting the engine gradually

closed.

i’ and 2%, under the latter of which projects a
finger, o, from the armatuare-frame Q. Thefin-
oer o 18 arranged to come 1n contact with the
stop «® when the armature 1s fully depressed,
so that the rod U is raised only when the mag-
net 1s cut out of circuit, In this case it1s es-

‘sential that the engine should be immediately

stopped, and this is effected by the sudden
movement of the piston-rod I and piston i,
which encounters comparatively little resist-
ance when the passage ¢* is fully opened, asit
would be by the full movement of the arma-
rawal ol

rod U by the finger o.

The magnet Q 1s arranged in a derived eir-
culf, shown by the wires e and 1w, connected re-
spectively to the wires W and W, wineh are
the terminals of the main line conneeted with
the dynamo-electric machine A, as shown 1n
the diagram I'ig. 3, and forming the eleetrie-
light cireunit, in which are arranged the lamips
¥, in an ordinary manner, in multiple arc.

The operation of the invention as now de-
seribed 1s as follows: The valve If being 1 1ts
normal position to the left, the throttle-valve
1s opened and steam passes from the boiler
through the portion of the steam-pipe U to
the valve-chamber I, through the annular en-
largement 1%, ports /, and valve If to the por-
rect to

under a full head of steam, which drives the
dynamo-machine at a speed sufficiently high

i to fully charge the main line W and maintain

all the lichts in the cirenit. Should all the
lights be in c¢irenit at the time, the only eftect
on armature P would be toslightly depress it,
so that 16 c¢loses both of the passages b and
k', and in this position it will remain until
some of the lights are cuft out of circuit. In
this event more current1s diverted throughthe
high-resistance coils of the magnet Q, the
armature I 15 further depressed, valve [ 1s
opened and [ closed, upon which the piston-
rod I is driven to the left, stem F carried to
the right, and the ports / partly closed. With
the partial closing of the steam-ports / the
speed of the engine is reduced, so thatthe mag-
net Q again loses its attractive force.
1s consequently admitted again through pas-

| sage &/, which operates toaccelerate thespeed
| of the engine, and so (theoretically at least)

there will be an oscillatory action of the valve
mechanism, which lasts until an equihibrium
15 established and both passages & £ again
This poiut 1s soon reached, owing to
the slow movement of the piston-rod I, so
that in practice it may be said that the piston
K assumesa ditferent position for every change
in the number of lamps 1 etrcult or for every
variation in the amount of current generated
by the machine, and that this position will al-
ways be such that the speed of the engine will
be just sufficient to cause the dynamo-machine
to generate exactly the amountof currentthat
the line requires.

I have described and shown the above de-
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vice in eonnection with a system of incandes- | scribed, for controlling the positions of the

cent lJamps arranged in multiple arc to the
external circuit of the generator. In this case
the regulator-magnet Q@ must also be included
in a branched or derived circuit. When, how-
ever, the system involves a number of arc
lights or other devices ran in series, the mag-
net Q must be of Iow resistance and included
in the direct circuit from the machine, the pur-
pose in this latter case being to maintain the
volume of current at all times constant, what-
ever may be the number of lamps or other de-
vices in the circuit. |

Having thus described my invention, what
I claim as new, and desire to secure by Let-

ters Patent, 18—

1. The combination, in a regulator adapted
to regulate the speed of a steam-engine used

for driving a dynamo - electric machine, ot a

steam-pipe, C, a valve for controlling the ad-
mission of steam, a stem for said valve, and
mechanism, substantially as described, for
shifting the same, an electro-magnet included
in the circuit from the dvnamo - electric ma-
chine driven orin a closed branch thereof, and
an armature connected with and controlling
the shifting mechanism, whereby the flow of
steam to the engine is regulated according to
the varying attraction of the said magnet, as
set forth. |

2, The electric regulator consisting of the
valve-chamber E, arranged for interposition in
a steam-pipe and provided with the anunular
enlargement I/, the hollow open valve I, ar-
ranged within said chamber and provided with
the ports fand stem IV, the cylinder K/, con-
nected with said annalar enlargement by
steam-passages controlled by suitable valves
arranged to admit steam alternately to oppo-
site end of said cylinder, the piston K, play-

ing in said eylinder and provided with piston-

rod I, the oscillating lever 1, loosely connected
with said piston-rod and the valve-stem L,

and an electro-magnet and connections, as de- |

]
|

valves governing the flow of steam from said
annular enlargement I/ to said cylinder K'.

3. The combination, with the valve-chamber '

E, having the annular enlargement I¥/, and the
valve I, provided with the ports f and stem

I, of the cylinder K’, connected with said an-

nular enlargement DLy stcam -passages con-
trolled by valves for admitting steam alter-
nately to opposite end of said cylinder, the
piston K, having the piston-rod I, the oscillat-
ing lever H, connected to said piston-rod and

‘stem of valve I, the electro-magnet, the piv-

oted armature-frame carrying armature P, the

ralve-stem I/, the rod R, arranged between
said armature-frame and said valve-stem, and
the spring M, arranged substantially as de-
seribed.

4, The combination, with piston-rod I, ar-
ranged for operation substantially as de-
scribed, of the piston S of the dash-pot T, in
which said piston plays, and means, as de-
scribed, for regulating the flow of a liquid in
said dash-pot from one side of the piston to
the other, substantially as described.

5. The combination, with piston-rod 1, ar-

ranged for operation substantially as de-

seribed, of the piston S, the dash-pot T, in
which said piston plays, an adjustable rod, U,
for regulating the flow of a liquid in said dash-
pot from one side to the other, and an electro-
maguet and armature connected with the said
rod U, and having a projection adapted to
raise the same and permit a free passage 1o
the liquid in the dash-pot when the armature
has been depressed to its lowest point, sub-
stantially as and for the purpose set forth.

In testimony whereof I have hereunto set
my hand this 15th day of July, 1831.

HIRAM S. MAXIM.

Witnesses: _
PARKER W. PAGE,
CLAYTON KNEELAND.
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