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UNITED STATES PATENT OFFICE.

CHARLES SCOTT-SNELL, OF WESTMINSTER, ENGLAND.

CALORIC-ENGINE FOR SUPPLYING GAS-LAMPS WITH FUEL.

SPECIFICATION forming part of Letﬁers Patent N O 725,372, dated Apnl 14 1903.

Application filed July 25, 1902,

. serial No 117 (038,

(No mnde] )

To all whom it may concern:
Be it known that I, CHARLES SCOTT-SNELL,

a subject of the chr of Great Britain and |
Ireland, residing at 51 Vietoria street, West-
mmster London S. W., England, have in-
vented certain new and useful Improvements

in Calorie-Engines for Supplying Gas-Lamps

~with Fuel, (for which T have made applica-
“tion for Letters Patent in Great Britain, No.

15,520, dated July 11, 1902,) of which the fol-
lowmn' 1S & spemﬁeabwn

My 1nventwn relates to 1mp10vements in |

apparatus for intensifying the pressure in in-
candescent gas-lamps.

My improvements in the compressing appa- .

ratus are of course applicable to elastie-finid

compressors operating by heat applied for

other purposes than incandescent lighting.
My invention consists, first, in & new means

for operating the displacer of the compressor

whereby the losses of volume of compression
fluid due to changes in curvature of the dia-
phragm or to the movements of the piston are

obviated, the npper side of the piston being

closed and not open to the atmosphere except
through the inlet-valve; second, 1n means for
suspending the displacer and its piston from

a single spring, preferably a long helical
; third, in devices comprising valve ar-
rangements for enabling the compressor to:

spring

start automatically when the lamp 1s first
lighted and emergency-levers for starting by
hand, if desired; fourth, and in a buifer and
piston arrangement to eliminate iInjurious
knocking of the displacer at the ends of
the stroke. I find that these improvements
vreatly increase the efificiency and durability
of the compressor and render an incandescent
lamp using a compressor of this type more re-
liable than has hitherto been the case.
Referring now to the accompanying draw-
ings, Figure 1 is a vertical section of the up-
per partof alamp with my invention applied.
The extreme left-hand side of this figure is
not shown; but it is to be understood that it
is the same as the right-hand half without
the delivery-pipe. -In this view the piston is
shown at the bottom of its stroke. Fig. 1*1s-
a detaill of the emergency-levers. Iig, 2isa
diagrammatic view of the whole lamp. Figs.
3 and 4 are enlarged sectional views of the up-

spectively. Kig. 6 is a part vertical section
of the piston and cylindrical extension, show-
ing the piston in at the top of the stroke.
Flgs 6 and 7 are side and end elevations of
the upper part of the lamp-body drawn to re-

valves 18 and 19. -
In carrying myinvention into effecb accord-
ing to one modification as applied in self-in-

- t,ensifying gas-lamps in which the air for com-

| ward and downward flow check-valves, re-
55

| duced scale, showing the positions of the

.60

bustion is compressed instead of the gasl em-

ploy a long cylindrical displacer a, closed at

| bothends, but provided, preferably, at the top

with a relief-valve b to prevent undesirable
rise of pressure within the displacer. The
displacer is adapted to reciprocate vertically

‘within a displacer-casing c, the lower portion
| d of which is heated by the hot oases arising
from the gas jet or mantle of the burner a,nd
‘the upper part e cooled by means of radia- -

tion, or a water-jacket may be added to meet
exeeptwnal atmospherie conditions. The mid-
dle portion of the casing ¢ 18 surrounded by

an air-reservoir ¢, whlch consists simply of .

an annular chamber surmundmﬂ' the upper

part of the lamp-body.

Before the date of this appheatlon tor Let-
tors Patent I have employed a displacer op-

orated by the agency of a diaphragm or pis-

ton attached to the displacer and which was
at one side continuously subject to atmos-

pheric pressure and on the reverse side sub-

ject to variations of pressure within the body
of the lamp. The movement of such a dia-

70
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phragm or piston, however, caused an in-

crease or decrease in the internal capacity of
the containing vessel or body of the lamp of

a character adverse to its efficiency—i. e.,

when itlifted, and thereby increased the 111-
ternal capauty, elastic fluid was at the same
time being delivered into the reservoir, and
therefore the full amount of elastic ﬂuid on
the upper part of the displacer was not dis-
charged into the reservoir. In order to pre-

vent this loss, I attach to the displacer-cas-
ing a eylindrical extension. /s with enlarged
end, within which operates a freely-moving
p1st0n 1, attached to the displacer «a. The
top of the enlar gement of the extension 7 is
cloged but it 18 oonnected with non-return
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inlet and outlet valves &t and /. .
may be contained within a casing m, situated
in the pipe 4, the left-hand portion of which
serves the double purpose of delivery and in-
let pipe. The delivery-valve consists of a
cylindrical passage or pipe =, carrying the
valve-disk [ on its upper edge. The valve-
disk [ is provided with a flange o, which over-
laps the flange p, carried by the pipe 7, by
means of which it is guided. The lift of the
valve may be adjusted by meansof the secrew
¢, passing through the casing or cover .
Delivery of air tothe reservoir ¢ takes place
as indicated by the unfeathered arrows s.
The inlet-valve consists of a small tube?, in-
serted within the pipe or passage n. This
tube is open to the atmosphere at the bottom,
but carries a valve-disk £. When the pres-
sure of air in the cylinder /2 above the piston
¢ is below that of the atmosphere, the valve-
disk % lifts and a flow of air takes place into
the cylinder /i, as indicated by the feathered
arrows 2 1n Fig. 1. ' | |

In order to prevent the displacer from
knocking-against the end of its casing and
to utilize its momentum for reversing its mo-
tion, I provide a cushioning or buffer spring
2z, whereby the energy is absorbed and a rapid
reaction or rebound is produced as soon as
the direction of motion is reversed.

The piston 7 is allowed to overrun the cyl-
inder /i and to travel into the enlarged ex-
tension at its head, alinement being pre-
served by the tail-bladesw. When the pis-

ton has overrun the cylinder proper, its power

as a piston then ceases, as equilibrium exists
all around it, although such a pressure may
obtain in the elastic fluid as to be canusing a
delivery through the outlet-valve into the
reservoir. Obviously if the piston traveled
entirely within the limits of its eylinder and
had its top exposed to the atmosphere the
upward impulse would still obtain as long as
the pressure continued above atmospheric,
and reversal of motion would have to be ef-
feeted against or in spite of such pressure.
The cushioning-spring @ is arranged to op-
erate between two collars ¢ and 2z on the pis-
ton-rod 2. The coliar z bears against a small
cap 5, fastened to the end of the piston-rod 2.
The piston-rod is provided with a ball or
spherical end fitting into a socket in the pis-
ton, the extreme end of which is elongated
and recessed to receive the end of a stud car-
ried by the displacer. A pin passes through
the elongation and the stud in order to con-
nect the displacer to the piston-rod. On the
downward stroke the piston rests, finally, by
the collar at its upper end upon the edge of
the cylinder proper, and the momentum of
the displacer pulling upon the piston - rod
draws iv downward, compressing the buffer-

spring ¢ until the momentum 1s absorbed

and allowing the vacuum to be entirely filled
by the inrush of air befween the ball and
socket. |

The displacer ¢ 18 suspended by the long

These.valves |

|

|
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spring v hereinbefore referred to. One end
of the spring is attached to the small cap 5,
fixed to the end of the piston-rod 2, and the
other end is attached to a hook 7 on the end
of the tubular cap. The bottom edge of the
tubular eap rests upon a washer 8, bearing
upon a nut 7, serewed upon the support 9.
The cap 6 is of greater diameter than the
support 9, over which it fits. The bottom ot
the tubular support screws into the piston-
cover, a nut 11 being provided to prevent it
from working loose on account of vibration.
The end of the tubular support projects a
short distance into the cylinder, so that the
washer z of the buffer arrangement may
strike against it when the piston reaches the
top of its stroke. The tension of the spring
may be so adjusted by raising or lowering
the nut 7 that the displacer shall stand at or
near its mid-position when it is at rest. A
lock-nut 10 may be provided to hold the nut
7 in its proper position. The lifting and low-
ering of the cap 6, which freely slides on the
tube 9, by agitating the spring v will give an
initial start to the displacer, and this may be
effected by pulling a chain 14, which is at-
tached to rocking levers 15, pivoted at the
other extremity to the cap 6 and resting upon
the washer beneath it. A pull uponthe chain
will cause the levers to raise the cap, and
therefore the spring attached to same, and

oive motion tothedisplacer. Thisaction may

become necessary if by reason of neglect to
keep the valves clean one may not be quite
tight.
the intermediate piece 11 receives the impact
of the washer z, which it holds stationary,
while the further movement of the piston and
displacer compresses thespring« and absorbs

the momentum.

The delivery and inlet pipe 7 opens into the
cylinder extension through the passage 15
near its top. . When expansion is slowly ef-
fected—as, for instance, when the lamp 1s

newly lighted and the metal work of the lamp

has to be heated up from a cold condition—
equilibrium will be established on both sides
of the piston if the piston does not fit fairly
well in the eylinder A, and there will be no
tendency to start motion. The valve /,which
controls the outlet-passage, is therefore made

specially heavy, so that it will not lift until

a considerable pressure has beenraised. The
whole area of the delivery-valve disk / in re-
lation' to the area of the passage which 1f

closes is such that the released fluid when it

begins to lift, acting on the relatively large
area of the valve, rapidly and completely
raises it, so that a very free exit is made, and
pressure on the top of the displacer-piston 2
issuddenly removed, thus upsetting the equi-
librium and causing motion to ensue by rea-
son of the excess of pressure below the pis-
ton. Thetravel then bringsthe buffer-spring

into operation, and the motion is reversed,

thus starting condensation and causing at-
mospheric pressure to drive down the piston

On the upward stroke of the piston .
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- This air-pressure, acting upon the bottom of .

the piston ¢, causes the piston and displacer
{ ployed in self-intensifying lamps.

20

30

35

40

50

55

6o

k and ﬂowm

725,372

to the full limit, as elready explemed which | fore described, oceiir when a meton or dia-

causes the buffer- -spring to aﬂ‘a,m operete and

reverse the motion.

- The apparatus operates in the following
manner:

Assume the piston to be a ‘half-
stroke—that is, midway between the posl-
tions shown in Figs. 1 and 5. In this posi-
tion the spring v is under a tension equal to

the weight of the displacer and its piston.
The heat from the burner playing around the .

bottom of the displacer-casing expands the
air within the casing and raises itS pressure.

to rise antil the piston overruns the edge of

the ¢ylinder and the collar 2z comes in oon-’.
tact with the projecting tubular support 9.
The compressed airin the casing is thus sud-
denly released, the flow of air takmtr place
through the plston -socket valve and e.round:
. the bottom edge of the piston. This air passes
from the ovlmder h to the delivery-valve I,
as indicated by the arrows s, into the casing
m, whence it flows by the dehvery -pipe into .
the reservoir g. Assoon as the piston over-
runs the eylinder the pressure of air inside
the casing is reduced practically to that of
The displacer then begins
to drop under the ecombined action of gravity .
and the resistance of the buffer-spring x, and
as thedisplacer moves downward it dlsplaceeﬁ |
the hot air from the bottom of the casing to
Confraction in volume .-

the atm osphere

its cold upper part.
immediately ensues and a vacuum is pro-
duced in the casing.
junction with the momentum of the displacer

causes the latter to drop so far downward that
the tOp flange of the piston rests upon the
ledge in the cylinder and the socket-valve|.
A sudden inrush of air then takes
place into the casing through the socket-
This air is su pphed from the atmos-:!

opens.

valve.
phere through the tube 7 by lifting the valve

into.the oylmdel h.

upward it displaces the cold airin the upper
part of the casing downward to the heated

portion of the casing, thus causing an imme-

diate expansion In its volume and a COrre-
sponding rise in‘its pressure, the plston there-
by being forced upward until it again over-
ruans the edge of the cylinder. Fu1the1 as
the inlet and outlet valves are permenently

in direet communication with the space at

the topof the plston every reciprocating move-
ment of the piston, whether it be great or
small, produces either a suction from the at-
moephere or a useful discharge of air. Af-
ter the first or initial 1mpulse the motion 1is
continuously maintained by the alternations
of plenum and vacuum, thus causing outflow-
ing and inflowing of the elastic flnid to act
upon the piston. "It will be readily seen that

by this method of working with a piston in a
closed cylinder the losses Whmh as herembe-

downstroke.

The vacuum in con-:

, as indicated by the Arrows 14,
The displacer now rlsee 1
‘nnder the tension of the spring v and the re- |
sistance of the buffer-spring «, and as 1t rises.

phragm open to the atmosphere is employed
are avoided and the lamp is rendered more
efficient and even more reliable than has
hitherto been the case.
inder closed to the atmosphere in this manner
the losses dune to leakage are reduced to-a
minimum. The closed oylmder also enables
me to eatlefeetorlly use-a much larger diame-

-—
8

70

By employing a.cyl-

75

ter of piston inrelation to the diameterof the |

displacer than has hitherto been possible.

A further advantage obtained by my in-

vention-is thab Imay-euooessfully use consid-
erably lower pressures than are usually em-

80'

In addition to employing the buffer-spring

z 1 may use two separate by-pass passages
16 and 17. (Seen in Figs. 3, 4, 6, and 7.) I

provide the by-pass 16 with a valve 18 and |

the by-pass 17 with a valve 19, each valve

being of suitable weight to insure that only a

coertain dif
der any circumstances between the elastic

fluid above and below the piston. By these

erence ot‘ pressure can exist un-
Q0

means the upstroke may be put under a dif- -

ferent condition in respect to pressure to the
The upward flow of fluid takes
place through the passage 16 and valve 18 and
the downward flow takes place through the
passage 17 and valve 19.

The elastic fluid emploved HWENS be air or
oas, according to the requirements of the case.

‘When gas is employed, thesuction-valve may
|-open into a gas-reservoir or to a main gas-
pipe, as deswed or the compressor may bhe
| arranged to deliver air through a carbu-
reter, thus giving a oombustlble mixture for

the lamp.
Having now deserlbed my mventwn what

Patent, is— -
1. Inan elastic-uid compressor operated

by heat, a spring-suspended piston opera-

twely eonneoted with a displacer and work-

ing in a cylinder closed from: atmosphere at
both ends, such closure preventing loss of
elastic fluid by leakage, and inlet and outlet

means for the ﬂmd, _enbstantlally as de-
seribed. | -
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2. Tn a self- intensifying gas-lamp employ-f |

ingadisplaceroperating within an nnequally-
.hea,ted casing

, & cylmdrloal extension on the

end of the dlsp]aoer casing, a cover closing
the cylindrical extension from the atmos-

phere, and inlet and outlet valves automatic-
ally operated by the varying pressures of
elastic fluid at the top of the pleton subeta,n-
tially |

as described. . -
3. In aself-intensifying gas-lamp opereted

120

125

within an unequally-heeted casing, a cylin--
drical extension on the end of the dlepleoer- |

sion, e, cover on the extension, an air-tight

_tubuler spring-support carried by the cover,

casing, a piston operating within the exten- .

130

a spring within and depending from this sup-

port, the piston and displacer being carried

. by the sprmg, a,nd inlet and outlet valves
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automatically operated by the varying pres- |
sures of elastic fluid at the top of the piston, |

substantially as described.

4. In a self-intensifying gas-lamp employ-
ing a displacer operated within an unequally-
heated casing, a closed cylindrical extension
on the displacer-casing, a piston operated
within the extension, an abrupt enlargement
in the diameter of the extension at a position
near the end of the upstroke of the piston,
whereby direct communication between the
elastic fluid on both sides of the piston is ef-

fected just before the end of the upstroke,

onides on the piston, and inlet and outlet
valves automatically operated by the varying
pressures of elastic fluid at the top of the
piston, substantially as described.

5. In a self-intensifying gas-lamp employ-
ing a displacer operating withinan unequally-
heated casing, a closed cylindrical extension
on the displacer-casing, a piston operating
within the extension, an abrupt enlargement
in the diameter of the extension at a position
near the end of the stroke of the piston,where-
by direct communication between the elastic
fluid on both sides of the piston is effected
just before the end of the upstroke, a bufier-
spring between the piston and the cover of
the extension, guides on the piston, and inlet
and outlet valves automatically operated by
the varying pressures of elastic fluid at the
top of the piston, substantially as described.

6. In a self-intensifying gas-lamp employ-
ing a displacer operating within an unequally-
heated casing, a cylindrical extension on the
displacer-casing, a piston operating within
the extension, a socket-bearing on the under
side of the piston,a piston-rod passing through
the piston and having a supporting-spring
connected to one of its ends, a spherical head

formed on its other end, which head forms a

socket-joint with the socket-bearing of the
piston, and also carries the displacer, and a
flange on the top edge of the piston to sud-
denly stop the piston when it reaches the
bottom of its stroke, whereby the momentum
of the displacer and piston opens the socket-

joint and equalizes the fluid-pressure on both

sides of the piston, substantially as described.

7. In a self-intensified lamp, a casing un-
equally heated, a displacer within the casing,
cald casing having an extension under cover,
a piston connected with the displacer, a but-
fer-spring situated between the piston and
the cover of the casing, said bulfer-spring
being operative at both ends of the piston-
stroke, and inlet and outlet means for the

fluid, substantially as described.

|

725,372

8. In a self-intensifying gas-lamp employ-
ing a displacer operating within an unequally-
heated casing, a hand starting device, com-
prising a supporting-tube carried by the top
of the displacer-cylinder, a long tubular cap
passed over the supporting-tube, a displacer-
supporting spring carried by the tubular cap,
an adjustable nut on the supporting-tube,
upon which nut the edge of the tubualar cap
normally rests, a forked lever pivoted at one
end to the cap, the lever having a projection
forming a fulerum with the nut, a hand con-
nection at its other end, whereby the cap may
be lifted and the movement of the piston
commenced, substantially as described.

9. In a self-intensifying gas-lamp employ-

1 inga displaceroperating within an unequally-

heated casing,incombination withadisplacer-
casing extension and piston closed to the at-
mosphere, avalve-controlled passage between
the top of the extension and the top of the
displacer-casing, a passage serving thedouble
purpose of inlet and delivery pipe—connect-
ing the top of the extension with a valve-
casing—situated in the delivery-pipe to the
air-reservoir; a delivery-valve in the valve-
casing, said valve consisting of a flanged disk
supported upon the edge of a circular and

raised delivery-passage of small area in rela-

tion to the diameter of the delivery-valve,
and a delivery-passage to the air-reservoir;
and an inlet-valve in the same valve-casing
consisting of a disk of small diameter in re-
lation to the delivery-valve, the disk being
supported concentrically within the raised
deliverv-passage upon a tube which 18 open
at one end to the atmosphere, substantially
as set forth.

10. In a self-intensifying gas-lamp employ-

6o
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30
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95

ingadisplaceroperating within an nunequally-

heated casing,in combination with ¢ylindrical
extension of the casing closed to the atmos-
phere, a piston operating within the casing,
a valve-controlled passage between the casing
and the top of the extension to permit flow of
fluid from the former to the latter, a valve-
controlled passage between the casing and
the top of the extension to permit flow of

| fluid from the latter to the former, and inlet

and ontlet valves antomatically operated by
the varying pressures of elastic fluid at the
top of the piston, substantially as set forth.

In witness whereof I have hereunto set my
hand in presence of two witnesses.

| CHARLES SCOTT-SNELL.
Witnesses:
 FrRED W. KEMP,
HECTOR C. MUNRO.
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