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PaTEnT OFFICE.

CHARLES SCOTT SNELL, OF SALTASH, ENGLAND, ASSIGNOR BY MESNE
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THE SCOTT-SNELL SELF- INTENSIB YING GAS LAMP
COMPANY, LIMITED, OF LONDON,

ENGLAND.

APPARATUS FOR COMPRESSING GAS, AIR, &o.

SPECIFICATION forming part of Letters Patent No, 687,169, dated November 19, 1901,

) Appiicatipn‘ﬁled February 6, 1900, -Serial No. 4,070,

To all whom it may concern:

Beit known that I, CHARLES SCOTT SNELL,
a subject of the Queen of Great Britain, re-
siding at Culver Park, Saltash, in the county
of Cornwall, England, have invented certain
new and useful Improvements in Apparatus
for Compressing Gas, Air, and the Like, of
which the following is a specification.

This invention relates to improvements in
apparatus for compressing gas, air, or the like
for consumption at a Bunsen burner and for

brillianey of light from the mantle is insured
with the ordinary consumption of gas.

The main object of the invention is to pro-
vide a simple device capable of being in-
closed within part of a lamp or lantern, which
device is operated by the wasie heat from the
mantle-flame, and automatically raises the
pressure of the gas or air supplying the flame,
to any desired extent within the limits of its
power, automatically maintaining the pres-
sure at any predetermined point.

The invention consists in an automatically-
operating direct-acting hot-elastic-fluid pump
without fly-wheel, which comprises a dis-
placer moving in a chamber, one part of
which is heated and another cooled, a dia-
phragm or a piston connected to the dis-
placer, a spring or springs suspending the
diaphragm, with its attached displacer, in an
intermediate position, to which the spring
action tends to return it, an inlet-valve ad-
mitting gas or air to the elastic-fluid cham-
ber, an outlet-valve permitting discharge of
gas or air from the elastic-fluid chamber, and
a gasorair reservoir for containing the gasor
air compressed by the hot-elastic- fuid pump
and feeding it to the Bunsen burner,

The 1nvent10n may be modified in various
ways; but its essential parts are as I have
stated.

The invention acts as follows: Assume the:

diaphragm and displacer to be in the inter-
mediate position controlled by the springs
and the apparatus to be used for compress-
ing the inflammable gas to be supplied to a
Bansen burner heating an incandescent man-
tle. The mantle is heated, in the first in-

the reservoir.

reduces pressure once again and permits the

(No model.)

-stance, by gas supplied from the mains at the 5o

ordinary pressure. The products of combus-
tion rising from the mantle impinge upon the
lower surface of the elastic-fluid chamber.
The conteuts of the chamber are heated and
tend to expand. The pressure within the
chamber thus rises, and this pressure acts - .
against the diaphragm and moves it to com-
press the springs. This motion continues
until the pressure upon the diaphragm issuf-
ﬁmently resisted by the increased compres-
sion or extension of the springs.  The in-
crease of pressure within the elastic- fluid
chamber opens an outlet-valve and causes
the contents of the chamber to discharge into
When this discharge has pro-
ceeded to a sufficient extent, the pressure
within the elastic-fluid chamber fails to bal-
ance the tension of the springs and the dis-
placer begins to move downward. The gas
passes from the hot end to the cold end of
the elastic-fluid chamber, and the cooling
of the gas accelerates the fall of pressure,

'so that once the movement of the displacer

beginsit continues until the diaphragm moves
to the other extreme of ifs cenfral position
and strains the springs in the opposite direc-
tion. The outlet-valve meantime has closed
and the inlet-valve opens. A charge of gas
then rushes into the elastic-fluid ehamber
and returns the pressure to atmosphere once
more. The springs then tend to return the
diaphragm and displacer to their central po-

75

'sition, and thus the cold gas from the upper’

side of the displacer is forced to the hot end
and pressure again rises. The diaphragm
and displacer then complete their upstroke,
increasing the gas-pressure by heating within
the elastie-fluid chamber until the discharge
through the discharge-valve to the reservoir
90
spring to overpower the diaphragm. This
action proceeds continuounsly and diaphragm
and displacer oscillate up and down alter-
nately, taking in gas, heating it, and discharg- -
ing it from the elastie-fiuid chamber into the: g5
gas-reservoir. L
It will be readily understood that by the. =
device of suspending diaphragm and dis:
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2

placerin anintermediate position by a spring
suspension the apparatus is maintained in
unstable equilibrium—that is, any heat ap-
plied to the lower part of the elastic fluid
chamber at once increases the pressure upon
the diaphragm and tends to lift the displacer.
This lifting of the displacer forces further
cold air to the hot end, and thus further in-
creases the rise of pressure. The momentum
acquired, due to the weight of the displacer,
diaphragm, and connecting parts, also tends
to strain the springs beyond the point of ex-
act equilibrinm of pressure within the dia-
phragm against the spring - pressure from
without. This stores up energy sufficient to
give considerable recoil action at each end
of the stroke. This same instability applies
to the opposite movement. Immediately the
downward movement begins from any cause
it tends to continue, because the hot gas is
passed around to the cold end, and thus the
pressure falls more and more rapidly. This
causes the springs to rapidly act on the other
stroke also. It will be readily seen that the
action of this reciprocating apparatus is au-
tomatic. The discharge-valve can be set to
such resistance that the diaphragm pauses at
the npper end of its stroke until the pressure
is sufficiently relieved to allow the springs to
act again. Adjustment can also be made by
choking the inlet.

The apparatus above deseribed, and the ac-
tion above indicated, is an entirely novel one,
and my invention at once overcomes the dif-
ficulties hitherto found in attempting to raise
gas-pressure for use in incandescent gas-light-
ing and other purposes.

The invention will be more fully under-
stood by reference to the following deserip-
tion, aided by the accompanying drawings.

Figure 1 is a section through an apparatus
constructedin accordance with myinvention.
Fig. 2 shows a similar section, but show-

'ing the diaphragm replaced by a piston. Fig.

3 shows a side elevation of the device used in
combination with a cluster of lights. Tfig. 4
shows a modified burner for the apparatus
when it is arranged for delivering air under
pressure.

Referring to Fig. 1, the elastic-fluid cham-
ber A is mounted above the Bunsen burner
B, carrying the incandescent mantle C, by
means of the pipes D and E. The pipes D
and K join to the tube F, carrying the Bun-
sen burner, at points respectively above and
below the plug G. The serew-nipple H, ter-
minating in the tube ¥, is connected to the
source of gas-supply. An annular chamber
A’ surrounds the elastic-fluid chamber, but
it is closed off entirely from the latter and is
filled with non-conducting material. A res-
ervoir I surrounds A’ and serves to contain
the gasor air when compressed. The elastie-
fluid chamber A is closed on its lower surface
by a plate or cover A? suitably fastened by
serews to A’.  The plate or cover A? closes

the upper part of the elastic-fluid chamber A

687,169

and also closes the annular chamber A’ and
the reservoir I. The upper and lower covers
are connected by the screw-bolts A% The
lower surface of the cover A?carries a cylin-
drical chambered recess AS5, to be more fully
described hereinafter. The elastic-fluid
chamber A incloses a displacer 4, which dis-
placer is suspended by a screwed rod K. A
diaphragm L isattached to the displacer J by
means of screws I L2 This diaphragm L,
which may be of leather, is clamped to the
cover A® by means of aring L? and serews L%
An aperture AS within the cover A® allows
the pressure within the elastic-fluid chamber
A to be communicated to the inner surface
of the diaphragm L. Pillars L5 support a
cross-bar L¢, carrying rings L7above and be-
low, through which freely passes the rod K.
Springs K’ K? above and below the bar LS,
pressing against the fixed eross-bar, are com-
pressed to any desired extent by the adjust-
able nuts K? K% against which they abut,
and they maintain the displacer J in an in-
termediate position within the elastic-fluid
chamber A when uninfluenced by forces act-
ing on the diaphragm. The displacer J works
freely in the elastic-fluid chamber A without
contact at the sides, and it is supplied with
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a central tube J’, which passes through a .

stuffing-gland J?, loosely packed. The tube
J' at its upper end opens into a cylindrical
space J3, which space communicates with the
upper or cold side of the elastic-fluid cham-
ber A by means of holes J*. This tube is

‘fixed and slides freely in the stuffing-gland

J?, and it carries at its lower end a disk J°
In its up-and-down movement the displacer
J thus slides on the tube J'. Iloles A" are
provided in the cover A? which communicate
between the interior of the chamber A’ and
the interior of the elastic-fluid chamber A.
A loose plate A3surrounds the tube J’, but is
not meoved by it. Normally this valve-plate
covers the holes A”. The tube D is firmly
secured to a projection D' from the cover A?;
but the said tube does not communicate with
the interior of the elastie-fluid chamber A at
that point. A branch tube D?is provided,
connected.with D on the one side and on the
other with the reservoir I, into which it opens.
A branch tube K’ passes from the tube K and
connects with a coil M, which terminates in a
tube M, opening to'the upper side of the elas-
tie-fluid chamber. The tube E'is provided
with a lift-valve N, opening upward into the
coil M. A tube O opens into the reservoir I
on the one end and to the pipe M’ on the
otherend. Thistubeis provided with a non-
return valve P, which valve opens in the di-
rection of the reservoir. Tubes @ Q' conneet
the tubes K B’ by way of a non-return valve
R, which opens toward Q'. A non-return
valve S is provided upon the tube K between
the points of junction of the tubes K and Q.
This valve opens toward the elastic- fluid
chamber A, The Bunsen burner I3 contains
the usual gas-nozzle and air-holes, and the
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gas-nozzle is screwed into the tube F and is
supplied with gas from the pipe D by way
of F.

In Fig. 2 is illustrated a modification in
which all the parts are exactly as shown in
Fig. 1, except that the diaphragm L in Fig. 1
is replaced by a piston T, which piston may
be provided with rings or other well-known
formsof packing. Further description is un-
necessary. '

Fig. 3 is an external elevation of an appa-
ratus in every way similar to that shown in
section in Fig. 1; but in this figure in addi-
tion te -the central Bunsen burner B a ring-

pipe U is provided, coupled by a pipe U’ with

the pressure-supply pipe D. This ring-pipe
carries separate Bunsen burners B’ B? hav-
ing mantles C¢' C®. By this-device the waste
heat from one central burner and mantle sup-
plies power to light a cluster of mantles sup-
plied from the ring-pipe U.

Fig. 4 shows a modified burner, which is
applied when air is compressed instead of gas.
The air-pipe is shown at V, and in this case
the air-holes usual in Bunsen burners are
omitted, the gas being supplied at the usual
nozzle V'.

The action of the apparatus is as follows,
assuming the inflammable gas used to be
compressed: To start the apparatus, the gas
is supplied tothe screw-nipple H at the ordi-
nary pressure of the mains. It passes into
the tube I, but is stopped by the plug G, and
thus is caused to pass through the pipe E by
way of the valve Sinfo the elastic-fluid cham-
ber A. Thence it flows through the pipe M’
by way of the valve P to the reservoirI. From
the reservoir I it passes by way of the pipe
D? to the pipe D, and thence it enters the
tube If above the pluﬂf G and supplies the jet
or nozzle in the Bunsen burner B. The man-
tle Cis thus heated toincandescence by a sup-
ply of gas delivered at the ordinary pressure
of the mains. The heated gases from the
Bunsen flame pass upward and impinge upon
the cover A®and also the projecting cylin-
drical chamber A5 The contents of the elas-
tie-fluid chamber A are thus heated up on the
lower side of the displacer J, and the pressure
within the whole chamber rises and is com-
municated to the flexible diaphragm L. The
diaphragm then moves upward and carries
with it the displacer J. Thespring K*is thus
compressed and the spring K’ allowed to ex-
tend. The upward movement of the dis-
placer meantime causes the cooler gases from
its upper side to pass around its circumfer-
ence and through the holes J*to the cylin-
drical space J3, then through the tube J’, un-
derneath the disk Jin contact with surfaces
exposed to the heat, then around the disk J°
into the lower side of the elastic-fluid cham-
ber A by way of the holes A” and the valve-
plate AS. It will thus be seen that the pipe

J', with its disk J5, remains fixed in the po-
sition shown in the drawings, and the dis-
placer J moves easily upon it, contact being

made only by the loose packing J%. The valve
A8 however, is free to rise and fall around
the tube J' and is but lightly loaded. The
cold gas thus passing to the hot side of the
displacer becomes heated and the pressure
continues to rise. This increase takes place
during the whole upward stroke of the dis-
placer, or would continue to take place but
for the discharge of the gases by way of the
pipe M', the valve P, and 'the pipe O to the
gas-reservoirI. The gagthus passesinto the
reservoir I under a pressure above atmos-
phere, and after a time the pressure in the
elastic-fluid chamber A becomesless than the
spring compression and the weight of the dis-
placer J. The displacer then begins to fall
again and a reverse action takes place. In
the fall, however, the hot gas from the lower
side is not allowed to pass back by way of the
pipe J', because the valve A® closes and the
gas cannot attain admission to the holes A"
The hot gas therefore passes around by the
annular space between the displacer J and
the cylindrieal walls inclosing it.
also passes by the pipe E’ and the check-valve
N through the coil M and the pipe M’ to the
upper or cold side of the chamber. In the
arrangement shown the displacer J so nearly

The gas’
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fits the chamber A’ that the greater part of

the gases pass through the coil M, as de-
seribed. Thepressure within theelastic-fluid
chamber then falls because of the cooling ef-
fect, and the spring K*? thrusts the displacer
to the farther end of its stroke. The pres-
sure meantime falls below atmosphere, and
then the valve S in the pipe E lifts and a fresh
supply of gas is drawn in by way of the pipe
E from the supply-nipple H. When the dis-
placer reaches the bottom of its stroke, it re-
bounds slightly, and thus begins a transfer-
ence of gas from the upper side to the lower
side, as already described. The pressure be-
gins to rise and continues rising with the as-
cent of the displacer, as before. In this man-
ner the apparatus acts as a compressing-
pump, compressing the gas automatically by

‘the ald of a displacer and the use of hot and

cold surfaces. Gas is thus supplied under
pressure to the Bunsen burner B,and the pres-
sure continues to rise until the limit of the
power of the apparatus is reached. This oc-
curs when the reservoir-pressure attains such
a height that the complete upward movement

of the displacer is unable to sufficiently in-

crease the pressure to cause a discharge into
it, In thiscondition the dlsplaeer movement
is slowly checked by the increasing- resist-
ance, and the discharge from the elasmc fluid
chamber regulates 1tself in accordance with
the d1scha10°e from the reservoir - chamber.
In this way a balance of forces is attained
and the automatic apparatus supplies gas to
the reservoir just as it is wanted.

In order to allow some adjustment of vol-
ume independently of the resistance offered
by the reservoir, I introduce a by-pass valve
R between the pipes Q and Q'. This by-pass
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valve is loaded to the maximum pressure re-
quired in the reservoir, and in the event of
the apparatus generating a higher pressure
it simply lifts the valve R and discharges
back into the gas-inlet.

In some circumstanees I cool the coil M in
a vessel of water; but where sufficient radi-
ating-surface can be provided I dispense with
any cooling other than air cooling. In some
circumstances I alzo dispense with the coil M
and with the cylindrical chamber A% and its
pipe J’and eonnections and use a plain elas-
tie-fluid chamber, in which all the transfer of
gas from top to bottom and bottom to top
passes by way of the annulus between the dis-
placer and its inclosing eylindrical displacer-
walls. In this case I make the annulus suf-
ficiently large to pass the gas with ease.

The description I have given of the action
applies equally well to Hig., 2. Here, how-
ever, the diaphragm L is replaced by the pis-
ton T.

I prefer in my apparatus to compress the
inflammable gas; butIalsoarrange it to com-
press air,in which case I cause the pipe E to
open to the atmosphere and I arrange the
Bunsen burner as shown in Fig. 4. IHere the
air is admitted by the side jet V and the or-
dinary air-holes are closed. The gas is ad-
mitted by the nozzle V' shown in the figure.

I claim—

1. An apparatus for compressing elastic
fluid by the agency of heat, consisting of a di-
rect-actinghot-elastic-fluid pump without fiy-
wheel,comprising in combination; a displacer
moving in a chamber, one part of which is
heated and another cooled; spring-controlled
means for operating said displacer by the rise
and fall of pressure of said elastic fluid, said
means coupling directly to the displacer with-
out rotating parts; inlet-valve admitting
elastic fluid to the chamber, and outlet-valve
permitting discharge of elastic fluid from said
chamber, as herein set forth.

2. An apparatus for compressing combus-
tible elastic fluid for combustion at increased
pressures, in which the waste heat from the
combustion is employed to automatically ef-
fect the increase of pressure, consisting of a
direct-acting hot-elastic-fluid pump without
fly-wheel, comprising in combination a dis-
placer moving in achamber, one part of which
is heated, and another cooled; spring-con-
trolled means for operating said displacer by
the rise and fall of pressure of the said elastic
fluid, said means coupling directly to the dis-
placer withoutrotating parts; inlet-valve con-
nected to the low-pressure supply-pipe, and
outlet-valve permitting discharge of elastie
fluid for combustion, as herein set forth.

3. An apparatus for compressing combus-
tible elastic fluid for incandeseentlighting in
which the waste heat from the incandescent
burner is employed to automatically effect
the increase of pressure, consisting of a di-
rect-acting hot-elastie-fluid pump without fiy-
wheel,comprising in combination; a displacer

687,169

moving in a chamber, one part of which is
heated,and another cooled; spring-controlled
means for operating said displacer by the rise
and fall of pressure of the said elastic fluid,
said means coupling directly to the displacer
withoutrotating parts; inlet-valve connected
to Jow-pressure supply-pipe; andoutlet-valve
permitting discharge of elastie fluid to the in-
candescent burner, as herein set forth.

4. In an apparatus for compressing elastic
fluid by the agency of heat, a direct-acting
hot-elastic-fluid pump without fly-wheel; a
displacer moving in a chamber, one part of
which is heated and another cooled;-a dia-

phragm operating said displacer by the rise

and fall of pressure of the said elastie fluid,
said diaphragm coupled directly to the dis-
placer; a rod secured to said diaphragm and
displacer, and springs each adjustably con-
nected to said rod at one end and abutting at
the other end against a fixed point; an inlet-
valve admitting elastic fluid to the chamber,
and an outlet-valve permitting discharge of
elastic fluid from said chamber; as herein set
forth.

5. In an apparatus for compressing elastic
fluid by the agency of heat, a direct-acting
hot-elastic-fluid pump without fly-wheel, a
displacer moving in a chamber, one part of
which is heated and another cooled; a dia-
phragm operating said displacer by the rise
and fall of pressure of the said elastic fluid,
said diaphragm coupled directly to the dis-
placer; a rod secured to said diaphragm and
displacer, and springs each adjustably con-
nected to said rod at one end and abutting at
the other end against a fixed point; a by-pass
forming a cooling-coil connecting the hot side
of thechamber with the cold side of the cham-
ber said by-pass controlled by a non-return
valve; ‘an outlet-valve-controlled pipe con-
necting the cold side of the chamber with
the pressure-reservoir; and an inlet-valve ad-
mitting elastic fluid tothe chamber; as herein
set forth.

6. In an apparatus for compressing elastie
fluid by the agency of heat, a direct-acting
hot-elastic-fluid pump without fly-wheel; a
displacer moving in a chamber, one part of
which is heated and another cooled; a dia-
phragm operating said displacer by the rise
and fall of pressure of thesaid elastic fluid,
said diaphragm coupled directly to the dis-
placer; a rod secured to said diaphragm and
displacer, and springs each adjustably con-
nected to said rod at one end and abutting at
the other end against a fixed point; a tube
fixed to said chamber, provided with a disk
at its bottom, within a cylindrieal inclosure
secured tothe hotside of said chamber; valve-
controlled openings connecting said inclosure
with the hot side of said chamber; a stuffing-
gland on said displacer preventing commu-
nication between the cold and the hot sides
of the chamber, except by way of said tube;
a by-pass forming a cooling-coil econnecting
the hot side of the ehamber with the cold
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side of the chamber, a non-return valve con-
trolling said by-pass; an outlet-valve-con-
trolled pipe connecting the cold side of the
chamber with the pressure-reservoir; and an
inlet-valve admittingelastic fluid tothe cham-
ber; as herein set forth.

7. In an apparatus for compressing elastic
fluid by the agency of heat a direct-acting
hot - elastie-fluid pump without fly-wheel; a
displacer moving in a chamber, one part of
which is heated. and another cooled; a dia-
phragm operating said displacer by the rise
and fall of pressure of the said elastic fluid,
said diaphragm coupled directly to the dis-
placer; a rod secured to said diaphragm and
displacer, and springs each adjustably con-
nected to said rod at one end and abutting
at the other end against a fixed point; atube
fixed to said chamber, provided with a disk
at its bottom, within a cylindrical inclosure
secured to the hot side of said chamber,valve-
confrolled openings connecting said inclosure
with the hot side of said chamber; a stuffing-
gland on said displacer preventing communi-
cation between the cold and hot sides of the
chamber, except by way of said tube; aby-pass
forming a cooling-coil connecting the hot side
of the chamber with the cold side of the cham-
ber,anon-returnvalvecontrolling said by-pass
an outlet-valve -controlled pipe connecting
the cold side of the chamber with the pres-
sure-reservoir; and an inlet-valve admitting
elastic fluid to the chamber; a spring - con-
trolled relief-valve adapted to permit dis-
charge of part of supply taken into com-
pressor; as herein set forth.

8. In an apparatus for compressing elastic
fluid by theagency of heat, a direct-acting hot-

5

elastic-fluid pump without fly-wheel; a dis-
placer moving in a chamber one part of which
isheated and another cooled; adiaphragm op-
erating said displacer by the rise and fall of
pressure of the said elastic fluid, said dia-
phragm coupled directly to the displacer,arod
secured tosaid diaphragm and displacer, and
springs each adjustably connected to said rod
at one end and abutting at the. other end
against a fixed point; a tube fixed to said
chamber, provided with a disk at its bottom,
within a eylindrical inclosure secured to the
hot. side of said chamber; valve-controlled
openings connecting said inclosure with the
hot side of said chamber; astuffing-gland on
said displacer preventing communication be-
tween the cold and the hotsides of the cham:
ber, except by way of said tube; a by-pass
forming a cooling-coil connecting the hot side
of the chamber with the cold side of the cham-
ber, a non-return valve controlling said by-
pass; an outlet-valve-controlled pipe con-
necting the cold side of the chamber with the
pressure - reservoir; and an inlet-valve ad-
mitting elastic fluid to the chamber; a spring-
controlled relief-valve adapted to permit dis-
charge of part of supply taken into com-

“pressor; a ring connected to the high-pressure

supply-pipe, on which a number of burners
are mounted; as herein set forth.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses. -

CHARLES SCOTT SNELL.

Witnesses: :
Wu. O. BRown,
HueH HUGHES.
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