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To all whom. it may concern :

" Be it known that I, Eamimwe HArLE, citizen
of the Republic of France, residing at Paris,
France, have invented certain new and use-

ful Improvements in Regulators for Steam-.
Accumulators; and T do hereby declare the-

following to be a full, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which it
appertains to malte and use the same.

This invention- relates to improvements

in regulators for steam accumulators.

It has been proposed heretofore to pro-
vide a steam plant comprising a source of
steam, a, Frimary engine taking live steam
from said source, a secondary engine ar-
ranged to take either live steamn from said

source or exhaust steam from the primary”

engine, according to whether the primary
engine is idle or operating, in combination

with a steam. accumulator interposed be+

tween the exhaust of -the primary engine
and the exhaust steam inlet of the secondary
engine, said accumulator serving to store

‘any -surplus exhaust steam from the pri-

mary engine and in turn supply it to the
secondary engine, thus allowing the latter
to receive a fairly constant supply of:ex-
haust steam notwithstanding the intermit-

tent discharge of exhaust steam from the.

said primary engine. .

In my application No. 584,739, filed in the
United States PatentOffice Sept. 30, 1910,
1s described a plant of the kind above men-

tioned, in which the accumulator has a ca-.

pacity of variable volume, in combination
with regulating means controlled by this
accumulator for supplying live steam to the
secondary engine when the exhaust steam
fails, and in the specific embodiment claimed
in said application a governor is arranged
to control the steam supply to the secondary.
engine, whether live or exhaust steam be
used, the governor being thrown into action
with one or the other source of the steam
to the secondary engine by the: movement
of the accumulator. ; .

-The present application is a jdivision of
my aforesaid application, and relates to a
specific embodiment of the inventior in
which the governor controls sepacate gover-
nor valves for the live steam and exhaust
steam supply, respectively, while the ac-
cumulator controls one separate valve in one
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only of the sources of steam supply.. In this
modification, the accumulator either cuts
off the exhaust steam supply, which causes
the secondary engine to slow down and the

overnor to open the live steam’ supply, or
the accumulator, upon receiving a sufficient
exhnust steam supply shuts off the live steam
supply, whereupon the governor acts wholly
on the exhaust steam supply.

My invention will be more specifically de-
scribed in coiinection withithe accompany-
ing drawings and then will be particularly
pointed out in the clains. :

In the drawings, Figure 1 is a diagram-
mafic view of one form of the.invention in
which the source of exhaust steam is con-
trolled by a valve under the influence of the
accumulator; Fig. 2 is a similar view of a
modification in which the source of live
steam is controlled by a valve under the
inflaence of the accumulator; .

-3 Referring to the drawings, and particu-

+larly to Fig. 1, @ is a source iof steam, for

‘example, a boiler; & is ajprimary steam en-
gine, and ¢ a steam accuthulater of variable
volume and constant pressurey this accumut
lator comprising a tank in which is mount-
ed a rising and falling bell ¢’. At d is in-
dicated a secondary stearn engine connectéd
to a condenser g. The primary engine /b
takes live steam from the bader ¢ through
a suitable conduit &’ -cont-roll'bg by a valve
as indicated at ¢® and said engihe discharges
exhaust steam through an exhaust pipe b’
to the exhaust steam inlet i)fﬁ’tlime secondary
engine ¢, said exhaust pipeid’ having a
ibranch »* extending into the éaccumulator ¢
‘in a wgll known mauner. - The secondary
engine ¢ may be operated by live steam
taken direct frem the boiler @ by a live
stearp pipe o In the example shown in
[ig. 1, the exhaust pipe &’ is provided with
a valve ¢ arranged to be controlléd by the
movement of -the accumulator bell ¢’. In
the example shown the bell ¢ ig provided
with an arm A, and a lever, ¢, is arranged
with one end in the path of the arm &,
this lever being fulcrumed ati#’ and con-~
nected to the valve ¢ by suitable’ mieans, as
for example, & rod @, whereby as the lever ¢
is moved it will move the red ‘and valve.
The lever ¢ is provided with a sul‘fable coun-

| terbalancing .device, as for example, a

weight, j, whieil tends to move the valve rod
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@ in such a direction asto open the valve e.
At 1 is indicated a governor of the usual
flying ball type, said governor having an
arm arranged to play between the ends of
two levers ¢® and 7° fulecrumed as shown in

the drawing and connected to valves 4 and

5 respectively, the former being located in
the exhaust steam supply and the latter in
the live steam supply to the secondary en-
gine. The ends of the levers-¢* and ¢° are
pressed toward each other and toward the
arm of the governor sprfidfe by means of
springs 2 and 3 respectively.

The operation ‘of this embodiment of the.

invention is as follows: When the primary
engine is operating, the bell is raised and
the lever ¢ opens the valve ¢, thus main-

taining a supply of exhaust steam under |

uniform pressure to the secondary engine d.
The governor spindle rises and lifts the
end of the lever ¢* according to the speed of
the engine, thereby. tending to throttle the
exhaust steam supply at the valve 4 as may

- be required. If the engine slows down the
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spring 2 moves the lever 7% to open thevalve
4. 1f the source of exhaust steam fails

“owing to the stopping of the engine & the
" bell £alls and closes the valve ¢ while the valve

4 is opened by the falling of the governor
and the action of the spring 2. 'The con-
tinued movement of the governor spindle
downward compresses the spring 3, moving
the lever * to open the valve 5 and thereby
supply live steam to the secondary engine.

Variations in the speed of the engine will

cause movements. of the governor.-spindle
and its attached arm. thus moving the lever
7 to adjust the valve 5 as may be required
to control the speed of the said secondary
engine. It will be noted that if at any time
while the secondary engine is running with
the live stehm supply the primary engine is
staried, the arm % of the bell will free the
lever 7 and allow the counterweight § to
open the valve e. Since the valve 4 is stand-
ing open, the exhaust steam+may pass to the
secondary engine and speged up the same
whereby the governor spindle will lift and
covperate with the leveri® to control the
valve 4 for the exhaust Steam inlet, while
the spring 8 will be free to move the lever ¢°
so as to close the valve 5 and shut off the
live steam from the said secondary engine.

In Fig. 2 the arrangement of the gov-
ernor and the valves 4 and 5 with their
springs is similar to the construction shawn

m Fig. 1, but in this case the valve e for

the exhaust steamn pipe is omitted and the
accumulator is used to influence a control

valve f* located in the live steam pipe lead-.

ing to the secondary engine. In this. ar-
rangement, the accumulator and exhaust
steam pipe connections are modified as fol-
lows: The exhaust pipe 3’ from the primary
engine does not extend directly to the sec-

-with a float ¢ whereby as the bell descends
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ondary engine but terminates in the ac-
cumulator. A second pipe 5% leads from
the accumulator to said secondary engine.
The bell ¢* of the accumulator is provided
and the float ¢ enters the liquid at the bot- 7
tom -of the accumulator, a part of the weight
of the-bell is taken off the steam, whereby a
variation of pressure on the exhaust steam
results. . To the stem of the valve f® is con- 75
nected 'a piston:«® movable in a cylinder as
shown, one end of the said cylinder being in
constant communication with the exhaust

‘steam pipe b2, through the pipe 3. In this
‘arrangement when the bell ¢* is down the

. . 80
exhaust. steam coming into the accumulator

initially raises the sald bell at a low pres-
sure but as the bell ig lifted and the float ¢
emerges from the water of condensation -in
the bottom of the accumulator a relatively
larger proportion of the weight of the bell
must be overcome by .the steam so that the
pressure of the steam in"the-accumulator
gradually increases: ‘When the steam pres-
sure has reached the proper point the pis-
ton u®:is pushed;downward, thereby clos-
ing the valve f°. Thereafter the secondary

85
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‘engine is actuated by exhaust’ steam, the

supply of this steam to the said-engine be-.
ing controlled by the governor through the g5
valve 4. When the supply of exhaust steam -
fails the piston u® is moved upward by any -
suitable means, as for example a spring, and
the valve f® is opened .to allow live steam to
supply “the “secondary “engine. This  live jg¢
steam supply is'controlled by the governor
through the valve 5.~ At this time the valve’
4 is closed by . the spring 2. It will be -
noted from the drawing that the spindle-12
of the governor I-has aicertain play be-"105
tween the ends of the valve: levers: 2 and 2
for the purpose of not:completely cutting
off the supply. of steam through one valve
after the spindle has left the léver of the
other valve and thereby cut/off the steam 310
through said valve. : R

Having thus fully described my -inven-
tion, what I claim is:— .. . . B

1. The combination, with a -primary en- .
gine, a secondary engine, and a boiler, of 115
connections; between said boiler and the
primary epgine whereby live steam may
be suppliefl to the latter, connections be-
tween the boiler and the secondary engine
for "supplying live steam to the said sec- 120
ondary engine, means for supplying ex-
haust steam from the primary engine to the
secondary engine, a stéam accurnulator com-
prising ‘a bell arranged to be acted upon
by said exhaust steam, and means influenced 125
by the said bell for shutting off one of the
sources af steam supply to the secondary
engine. »

2. The combination, with a primary en-
gine, a secondary engine, and a boiler, of 130
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connections for supplying steam from the
boiler to said primary engine, connections
for supplying steam from the boiler to the
secondary engine, means for supplying ex-
haust steam from the primary engine to
the secondary engine, a steam accumulator
having a bell arranged to be acted upon by
said exhaust steam, a valve for controlling
one source only of the steam supply to the
secondary engine, means influenced. by the
accumulator for operating said controlling
valve, a governor actuated by the secondary
engine, and governor valves controlled by
sald governor and arranged to control both
sources_of steam supply to the secondary
engine.

3. The combination, with a primary en-
gine, a secondary engine, and a boiler, of
connections for supplying steam {rom -the
boiler to said primary engine, connections
for supplying steam from the boiler to the
secondary engine, 'means for supplying ex-
haust steam from the primary engine to the
secondary engine, a steam accumulator hav-
ing a bell arranged to be acted upon by
said exhaust steam, a valve for controlling
one source only of the steam supply to the
secondary engine, means influenced by the
accumulator for operating sald controlling
valve, a governor actuated by the secondary
engine, and governor valves independent of
the accumulator-influenced means and con-

a

trolled by sald governor and arranged to
control both.sources of steam supply to the
secondary engine.

4. The combmatlon, with a primary en-
gine, a secondary engine, and a boiler, of
connections for supplying steam from the
boiler to said primary engine, connections
for supplying steam from the boiler to -the
secondary engine, means for supplying ex-
haust steam. from the- primary engine to
the secondary engine, a steam accumulator
having a bell arranged to be acted upon by
said exhaust steam, a valve for controlling
one source only of ‘the steam supply to the
secondary engine, means influenced by the
accumulator for operating said controlling
valve, a governor actuated by the secondary
engine, and governor valves controlled by
said governor and arranged to control both
séurces of steam supply to the secondary
engine, spring impelled valve levers for
actuating said governor-valves and a spindle

from the governor extending between said

levers, a play being provided between said
spindle and the valve levers.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

EMILE HARLE.

‘Witnesses:
Frizperic HARLE,
Bartiey F. Yosr.
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