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UNITED STATES PATENT OFFICE

JOHN H. NOLAN, OF BOSTON, MASSACHUSETTS.

FLUID-PRESSURE GENERATOR.

SPECIFICATION forming part of Letters P_é,tent No. 495,140, dated April 11,1893,
Application filed August 21,1891, Serial No.403,352, (Nomodel.) N

1o all whom it MQy CONCErL:

Beit known that I, JOHEN H. NOLAN, of Bos-
ton, county of Suffolk, and State of Massa-
chusetts have mvented an Imprmement n

Fluid-Pressure enerators, of which the fol- |

lowing description, in connection with the ac-

companying drawings, is a specification, like

letters on the drawings 1'epresentinn‘ like
parts.
My invention relates to fluid plessure gen-

~erators to be used for producing an eldsme

fluid under pressure to be used as motive

‘power for driving engines or for analogous
purposes, the said pressure being nrodueed by

chemical action of materials which commonly

~act as explosives, and which in accordance
- with the presentinvention produce gases un-

- . der high pressure which are conﬁned in a suit-

~able holder or reservoir from which they are

20

drawn to be used as motive power.

The invention consists mainly in apph-
ances for automatically controlling the intro-

daction of the explosive materla,ls In accord-
ance with the pressure produced and main-

tained in the reservoir, so that when said

pressure falls below the deswed amount, asis

the case when the consumption is I'&pld the
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- tional detail on line 2, Fig.

charges of explosive material will be in-
ereased and on the other hand when the
pressure rises sald charges will be dimin-
ished, and when the pressure reaches the de-
sired maximum will be wholly cut off until
pressure again falls below the predetermined
maximum or normal amount.

The appliances for actuating and control-
ling the introduction and ignition or detona-
tlon of the materials are connected with the
engine or motor so as to work in unison there-
with but the engineitself isnot herein shown,
as 1ts specific construction forms no part of
the invention, for my invention may be em-
ployed in eonnectlon with an engine or mo-
tor of any suitable construction ddapted to
be driven by an elastic fluid.

Figure 1 shows in vertical section a fluid
pressure generator embodying this invention,
the parts bemﬂ* shown rather in diagram to

1llustrate then functions and 1elat1011 to one |

another, than in actual working proportions.
Fig. 2 IS a sideelevation ther eof Fig. 3 a sec-
1; Flﬂ‘ 4 a sec-
tional detail on line v, Flg 1, ‘enlar ged, and
Fig. 5 a sectional detail showmo* a, modlﬁca-

tion of the introducing appalatus

)

|

The apparatus comprises a reservoir or re-
ceptacle a to contain the gases generated,
which reservoir should be of proper material
and construefion to give the strength re-

quired to sustain the hwh pressures that are

to be produced, which pressures will vary ac-
cording to circumstances but will generally
be much greater than steam pressures com-
‘monly used The said reservoir ¢ may be

‘provided at any desired point with a dis-

charge pipe a® through which the gas is con-
ducted to the engine or motor, not shown,
which said gas is intended to actuate. The
parts governing the action of the pressure
ﬂ'enera,tor are drlven from a shaft b connect-
ed by gearing or otherwise with the main
shaft or other moving part of the engine, so
that said shaft 6 moves in unison With the
engine, the period of operation of the de-
vices hereinafter described driven by said
shaft b being the same as the stroke of the
engine plston when a reciprocating engme is
employed

The apparatus may be supplied with any
suitable chemicals, which before the chemi-
cal reaction or explosion OccUpy a compara-
tivelysmall volume and which when properly

mixed and ignited suddenly evolve a large
volume of gas. |

The present invention does not relate to the

-specific chemical compound used and 18 not

limited to any specific explosive compound,
but is shown as adapted to operate with a

~mixtureof three materialsintroduced throngh

pipes ¢, ¢ ¢?, as best shown in Figs. 2 and 3,
into a mixing and receiving chamber d, com-

municating w1th the bar rel or cylmder e of a

pump or forcmﬂ' apparatus shown in this in-
stance as eontmmng a piston f, see Fig. 1, act-
nated from the shaft b, the rod f? of said pis-
ton being shown in this instance as conneeted
with one end of a lever f° the other one of
which is connected with an eccentric rod f*
driven from the main shaft b the said piston
f thus making one to and fro movement to

‘each rotation of the shaft &6 which may be so

connected with the engine as to make a com-

plete rotation at each smn*le stroke of the en-

gine piston,orinany other desired proportion.
The barrel of the injecting pump or fore-
ing apparatus communicates with the interior
of the reservoir ¢ and suitable valves d?, 2,
are provided to cause the material to flow only

! from the mixing or receiving chamber d into
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~h*derived from the gasin the reservoir a when
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the bairel ¢, and from the latter into the res- | up in response to 4 rise or fall in the press-

ervoir o sald valves being shown as inwardly
opening check valves. If the piston f had a
uniform stroke, equal amounts of the explo-

sive materials would be introduced at each

stroke, but as the draft of the elastic fluid

from the reservoir a will depend upon the:

amount of work done by the engine and may
consequently vary widely, meansare provided

for varying the amount of material intro-
duced in accordance with the requirements
As shown in this instance the -

at any time.

meansforvarying theamountintroduced com-
prises a Shlf’[ll’lﬂ‘ fulerum ¢ for the lever f°

by which the plston f-and shaft b are con-
nected, said fulerum being formed upon a, ear-

riage or slide g®> movable upon a guide g®and

-_connected with a rod 7 connected with a pis-
-ton or equivalent device h* working in a eyl-

inder A3 or otherwise subjected to the press-

~ure of the fluid in the reservoir a said cylin-
der being shown as communicating with said

reservoir thr ough a pipe i*. 'The said piston

R2oritsrod hisacted u pon by a counterbalanec-
ingforeceshowninthisinstance asa weight#3so

bet as toabout-balance the force on the piston

at the normal pressure 1t is intended to carry,

sothataslight increase in pressure abovethe |
normal moves the piston A* downward and
shiftsthefulerumgofthelever /2 insuch man-
ner as to lengthen the arm of the said lever

connected with the actuator f* and shorten

the arm connected with the piston rod f? thus

making the strokes of the piston shorte:, and

also more powerful as is desirable owing to

the fact that the material has tobe forced into

the receiver against a greater back pressure.
~When on the other hand the pressure in the

reservolr diminishes, the pressure piston A°

moves upward under the force of the weight
h5 which is not quite counterbalanced by:

such reduced pressure, such upward move-
ment shifting the fulerum g so-as to lengthen
the-arm of the lever connected with the pis-
ton f* and sborten the arm connected with

the actuator /* thus increasing the length of
- stroke of the piston so that it forces a larger
volume of material intothe reservoir at each

stroke.

The supply pipesor ducts c, ¢* ¢, which
convey the several materialsof the compound
to the mixing chambers d may be made of

such size relatwe to one another as to deliver
the materials in the requisite proportions,

and as a further safeguard toward control-
ling the admission of the materials in accord-

ancewiththe pressureinthesaidreservoirsaid

ductsare provided with stop cocks or control-
ling valves 72 the operating arms of which are
connected with the rod A thatis responsive to
changes in pressure in the reservoir g said
rod being shown in this instance as having

an arm 2° connected by links ¢° with the op-
-erating arms 2* of the several stop cocks so

that the said stop cocks are opened or closed
in proportion as the piston /» moves down or

ure in the reservoir o being wholly closed
when the said pressure arrives at or exceeds
the maximum amount which it is intended to

carry so that no more of the explosive mate-
rial can be introduced untilthe said pressure
is reduced so as to permit the piston A to
move in the direction to open the valves < and
at the same time produce an effective stroke
of the piston 7.
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In order to provide for the proper wmtwn -

or explosion of the materials after they are in-
troduced into thereservoira thesaid reservoir
is provided with a receiver 7° shown as a pan
or cup having a depressed portion #’, see Fig.
4, in its boLtom into which the. materla,l ﬂows
as it enters from the pump barrel-e and in
which it may be confined if necesgary in: or-
der to produce the properexplosive action by

a movable cover k pivoted or hinged at k° so

that it may be thrown open by the gases
evolved when the explosion takes place.
~A suitable bunter or yielding stop k°is pro-

| vided to receive the impact of the cover,

which falls back by gravityimmediately atter
the explosion has taken place and the press—
ure around it becomes. equah?ed

The ignition or detonation may be effected
by the action of electricity in -any usual man-

ner, suitable wires m being shown as in-

troduced at m?said wires including a suit-

| able eireuit eloser .or connector m?, actuated

|

l

by a projection f° carried by the. eccentric rod

f*or otherwise actuated from the shaft b at

the proper time to apply the current after the
charges have been introduced by the stroke

of t—he piston f. Preferably a number of ig-

niting or detonating wires are employed so as
to. afford certainty of operation in case-any

of said wires should become damaged or. 11:1-

operative.
In order to protect the receiver or 10'111tmfr

vessel 7% 7° from being too strongly heated by.
‘the explosives, the reservoirais kept supplied

with water as shown at n up to a level suffi-

cient to partially immerse and cover the

outer surface of said exploding receptacle.
The body of water being below the point at
which the heat is-applied will not be heated
to a very high temperature although small
portions of the water will be heated .and

evaporated at the upper surface forming

steam which will mix with the other elastic
fluid and pass out through the delivery pipe
a?. Another function of the water is to ab-
sorb such products of combustion as are not
oaseous, and thereby permitting of the with-
drawal of such absorbed matter through the
discharge pipe w.

The supply of water may be maintained by

‘a pump or other forcing apparatus-as indi-

cated at p which may be actuated from the

engine shaft or otherwise, and driven.con-
‘tinuously or. intermittingly as may be re-

quired in order to keep the water at proper
level.

My open pan as-an explosive receiver dif-
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fers from those receivers heretofore used and
which are closed excepting for an outlet valve
in several important particulars, some of
which I will proceed now to mention. In the
first place, the gas or gases generated by the

explosion expand dlreetly mto the reservoir,
and hence the open receiver, not having 110

resist the pressure of a eenﬁned velume of
expanding gas, may be made much lighter and
more cheaply than those valved receivers
which are closed save for the valve. In the
latter class of receivers, the explosion oceur-

- ring 1n a chamber elesed save for 1ts valve,

t5
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_the gases expand in said chamber and the

la,ttel must be made of sufficient strength to
resist the consequent pressure. In my re-

celver the cover does not act to confine the
-exploded material, it has no effect in resist- |

ing escape of the gases generated by such ex-
plesmn but, on the eontral y, serves simply
to confine or locate the unexploded material
for exploding purposes, and the first effect of
the explosion is to lift the cover and let free
the gases direetly 1nto the reservoir.

The reservoir @ may be provided with all
appliances that are necessary or convenient
for apparatus of this kind, such for example
as a safety valve mdleated at r, the pressure
gage indicated at{and a blow off or discharge

pipe indicated at .

The invention is not limited to the details
of mechanism thus far described, which may
be widely varied without departmw from the

invention, the essential features of which con-

sist ma,mly in appliances for introducing the
explosive compound into the reservoir, and
co-operating appliancesresponsive to chan ges
In pressure in said reservoir for governing
the sald introducing apparatus as deseribed
and thereby eontrellmn* the amount of explo-

mounted in a carriage having a telescopic

movement along the supply pipe and having
its position controlled by the pressure respon-
sive devices h, h* h% which may be the same
as represented in Flﬂ' 1.

As already stated, the apparatus is ca,nable o
of use with any smtable vas-producing agent,

but I prefer a mixture of two parts of carbon-
bisulphide and three parts of nitrogen-tetrox-
1de or nitrogen-protoxide,or I mayusein place
of the carbon-bisulphide, benzole, petroleum,

ether, mineral volatile oils -or other liquid or
solid carbonaceous matermls or I may use

Sprengel’s explosive.
I claim—

1. The eombmatlen Wlth the reservoir and

i means for introducing gas-generating mate-
rial therein, of a receiver arranged within the

/5
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reservoir and composed of the pan or cup ?°

open at the top and having the depressed por-
tion 2% and the movable Self closing cover £,
substantially as described.

2. The combination with the reservoir and
means . for introducing gas-generating mate-
rial therein, of a receiver arranged within the
reservoir and composed of the pan or cup #°

open at the top and having the depressed

portion 2% the movable self—elesing cover I,
and the spring bunter 43 substantia,lly as de-
seribed. | |

3. The combination with the reservoir and
means for mtreduemg gas-generating mate-

‘rial therein, of a receiver arranged within the

90
95

100

reservoir and composed of the pan or cup ¢°

open at the top and having the depressed

‘portion 2° and the movable self closing cover
k, the said depressed portion of the pan and

the parts immediately adjacent thereto being
submerged in a cooling a,ﬂ‘ent substautla,lly

10§

| as described. -

4. The combination of Lhe reservoilr, an ex-
| ploding chamber therein, an injecting pump
| having a pisfon, supply pipes for said pump,

sive materials intr educed
The introducing appliances shown in Figs.

1, 2, and 3 are es;;)eem;ll‘»:r adapted for intro- 110
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duemﬂ' materials that are liquid or semi-fluid
in their nature. In casedrypowderor granu-
lated materials are to be introduced, the con-
struction shown in Fig. 5, may be empleyed

the inlet or supply duct c10 being controlled

55
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by shut off slides 719, 212, so actuated that the
former remains closed while the latter is be-
ing opened and closed, after which the lower
slide 219, is opened and permits the charge of

materml that has been contained between the

slides to fall into the introducing cylinder e,

from which it is carried ferw&rd by the in-

troducing plunger %, to the point where the
explesion takes place. The said plunger in
its forward movement closes the lower end of
the supply duct and thus cuts off communi-
cation between it and the reservoir while the
explosion is taking place. In this construc-
tion the introducing plunger 7% may have a

~uniform stroke and the amount ef charge is

varied in accordance with the pressure in the

val_ves in sald supply pipes, a
onearm connected to said piston and the other
with any suitable actuator, a movable ful-
crum for said lever, the position of which is
varied 1n accordance with variations in press-
ure in said reservoir, and connections be-
tween said movable fulerum .and the valves
inthesupply pipes,substantially as desceribed.

5. I'he combination of the reservoir with an

1n;|eet1n pump and actuating mechanism for
the piston thereof, comprising a lever having
one arm connected with said piston and the
other with the actuator, a movable fulcrum
for said lever the. p051t1011 of which 1s varied
in accordance with variations in pressure in
sald reservoir, substentmlly as, and for the

purpose deserlbed

In testimony Whereef I have swned my
name to this specification in the presence of
two subsecribing witnesses. -

JOHN H. NOLAN

65 reservoir by making one of the slides as 72, Witnesees_:-
movable toward and from the other slide, as - JO08. P. LIVERMORE,
the pressure rises and falls, the slide 2 belnn' M. E. HiLL.

lever having
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