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ED STATES PATENT OFFICE.

~ CHRISTOPHER JOHN LAKE, (NAME CHANGED FROM JOHN CHRISTOPHER LAKE BY JUDICIAL
B 'ORDER,) OF BRIDGEPORT, CONNECTICUT.

POWER-FLUID GENEBATOR

To allwhom'&tmay CONCErn.: S
. Be‘it known that I, CHRIsSTOPHER JOHN

 LAKE, (formerly JorN CHRISTOPHER LAKE,)

& citizen of the United States, and resident

5 of Bridgeport, in' the county of Fairfield and |

~ State of Connecticut, have invented certain

o new arnd useful Improvements in Power-Fluid
j Gianemt.oi's,-_of which the following is a specifi- |

~ catiop. |

10 My presént invention relates to apparatus

- for generating power fluid for use in.connec-
“tion with prime movers either stationary or

locomotive,. or to produce locomotion by

~ direct ‘discharge: of the power fluid from a
- 15 ‘movable body into the surrounding atmos-
‘phere or‘other medium, or for use in pro-

ducing an air, blast, or for any other use in

- which the rapid generation and discharge of
~ gaseous fluid.is required. @ | =

20  One object of my Invention 1s to provide
- for the: charging and discharging of a power

~ fluid generator. .

o -A'fllrther_object{is'to Erovide for '-cha.rgin'g

- & power fluid generator by means of a 'pum,g
25

- produced.. .

-

| *'.A'.-ful*ther'-"objeci is to- pradu(‘:e _&_ hpoWe‘r.

 fluild generator having a charging or com-
ressing -apparatus operated by the power

30 gmdpmducedin the generator without any

loss of said fluid from the generator by ex-

| B 'haust.fmm; sald __charging. apparatys.
. A further _-obilect 1s to produce a power
- fluid generator having means for producing
35 altern _ a1
- utihze:pirt- of the energy of each of said

fluids - for: charging the retort in which the ire : R |
i - S | B the superheated mixture 1s discharged at

 other isiproduced. - o
A further:object is to produce a power
a0 fluid generator for producing alternately two
- unlike power fluids and having means where-

- utilized.in i :
“tort.in 'which the other is'produced and 1s

.#6 also utilized for operating a_device for con-

trolling the alternate discharges of said

.

~ power fluids in proper-relation to the charg-

~ Ing apparatus. -

A further object is to proﬁcie for the gén-

. 50 eration of two unlike power fluids and means

for ‘discharging them alternately into a

. single conduit In such: manner that the dis-.
charge of either of the fluids from the retort

| _Bpecification of Letters Patent.
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.ex1t Into & common conduyit.

.coolness of the other fluid.

or compressof, actuated by the power thud

alternately two unlike power fluids and to

by partiof the energy of each fluid is inturn |
igﬁdjn_i‘an apparatus for charging the re- |

" The various valves in connection with ¢yl-

|
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in which 1t is produced will aid in exhausting
residual matter from the retort in whieh the
other fluid is produeed. - |
‘A further object is to provide adjustable
means for commingling the two power fluids
produced and' controlling .their velocity of

55

_ | 60
A further object is to provide for the gen-

| eration and discharge of two unlike power

fluids in such mannerthat-the excessive heat-
Ing of the various parts of the a.pga’.mtus by
one fluid" will be prevented by the relative 85

With the above objects in view and further

objects which will appear.as the operation
and details of my inventién are more fully
disclosed, 1. have invented the-improved 70

generating device one example of which will

-be hereinafterspecifically described and illug

trated by aid of the accompanying drawingf

‘which forms a part of this: specification an
{ which is a sectional view -of a complete ap- 75

paratus embodying the various features of my
invention. -
. Referring to the drawing, A represents an
inner chamber into which an explosive mix-

ture such as air and finely divided oil or 80

.other hydrocarbon is ‘admitted through the.
port 1 and igmited by the sparker 43, and

rom which the resulting gases are discharged

through the conduit 2.

B 1s a surrounding outer chambey into
which a mixture of air and finely divided

80

~water is introduced through the port 3 and
- heated by contact with the exterior of cham-

ber A and the perforated or corrugated plates
or rods 44 secured thereon.: From chamber 90

a high temperature and tension through the
conduit 4 ‘concentric with conduit 2 .of the

inner chamber.

C is an air pump or compressor cylinder 95
in the right and left ends of which air 1s com-
pressed by the piston 5 to form the charges
for chambers A and B respectively through

the ports 1 and 3 the entrances to.which are

controlled by the valves 6 and 7 through. 100

‘which are also admitted the desired quanti-

ties of oil and water by way of pipes 8 and 9.
‘D is a power cylinder contamning a piston

10 for actuating the piston 5 of the com- .

pressor through the common rod 11. 106
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inders C and D are operated by eams or
eccentrics on the shaft 20 which is provided

with a fly wheel 55 to insure steadiness of |

action. The piston 10 is actuated by power
g fluld admitted from chambers A and B
through the ports 12 and 13 respectively,
the opening and closing of these ports bejng
controlled by valves 14 and 15. The dis-
charge of the power fluids from the chambers

10 A and B is controlled by the valve 16. This

valve 1s operated by the piston in cylinder D
~ through the toothed gears 17 and 18 which

-~ are rotated by the crank-shaft 20 connected
~ to the piston rod 11 by the connecting rod 19.
15 The valve 16 being of the plug cock pattern
'~ requires but one half turn from full open to
full open or between any two corresponding

positions, and the toothed gearing is there-

fore used to give this valve the same period

20 of operation as the pistons 5 and 10 in order
that there may be but one discharge of each
generating chamber for each charging there-

- of. The valves 14 angl 15 of the cylinder D
are operated by the rod 21 deriving motion

25 from the eccentric 22 on the shaft 20. Valves
6 and 7 are each operated in a similar man-

ner. by the rods 23 and 24 and eccentrics 25

and 26. - |

| In addition tec the valves 6 and 7 the cyl-
30 Inder C.is provided with air inlet valves 27
and 28. These valves are actuated by cams
~ on the stems 29 and 30 which open the valves
by contact with the rods 31 and 32, these air
valves being closed by the springs 33 and 34.
36 The valves 6 and 7 are provided with the
passages 35 and 36 for the admission of oil
and water respectively when the wvalve is
in such position that these passages register
with corresponding passages leading from
40 the oil and water pipes 8 and 9, the flow of
oll and water being regulated by the hand
valves 37 and 38. The oil and water pas-
sages 1 the valves 6 and 7 respectively are
s0 arranged with reference to the air passages
45. that the oil or water will be drawn into the
alr passages on the jet-nozzle principle but
the oil or water-m&{nbe supplied under pres-
sure if preferred. In any case a more inti-
mate mixture of the two fluids is secured by
50 contact with the baffle plates or projections

39 and 40 and the vaporizers 41 and 42.
The ports in the valve 16 which controls
the discharges from the cylinders A and B

~are so arranged that the ports from one |

55 chamber begin to open somewhat before the
- closing of the ports from the other chamber.

- During the .interval when the ports fromn
both chambers are thus partly open, .the

- residual matter in the chamber that is just
60 closing is largely or wholly withdrawn by the
~ mitial force of the fluid from the chamber

that is just opening. This result is secured

in_efficient degree by the form of the throt- i

tling nozzle 45 which leads the two fluids

' may be given-that degree of opening which

|

nozzle contains an interior directing portion

47 tapered at both ends and secured cen-
trally in the outer shell of the nozzle by the
webs 48. The shell 45 has a screw connec~
tion 49 where it joins the discharge conduits
from the valve 16 by means of which the
nozzle may be moved toward or away from
the passages 2 and 4 leading thereto. This
varies the openings through which the power
fluids must.pass and allows of adjustrhent to
obtain the proper arca of passage from each

chamber to insure the proper exhaustion of

one by the discharge from tli¢ other when

-there i1s an alteration in the-rate of proddue-

tion of the power fluids. . Stated differentiy,
the nozzle 45 is made adjustable so that for
different rates of power fluid production the
converging passages from the two chambers

will give the fluid from each chamber the
most effective impulsive discharge and the

best velocity for withdrawing residual mat-

70
75
80

ter from the other chamber. o

The operation of the apparatus is as fol-
lows: The oil and water valves 37 and 38 gre
opened. The crank-shaft 20 is turned until

iston 5 makes a stroke toward the right.

“This will force a charge of air and finely di-

vided oil through port 1 into chamber A.

At this point valve 6 closes and ignition

takes place through the action of eccentric

52 and rod 53. The valve 16 now opens the -

discharge passage 2. During the discharge
of chamber A, valve 14 opens port 12 leadin
to cylinder D. The pressure in chamber

26

100

exerts a pressure in (Ey]inder D to impel pis-
t.

ton 10 toward the le Piston 5 has a cor-

responding motion which forces a charge of

air from cylinder C and water from pipe 9
mnto chamber B by wuy of vilve 7 and port 3.

Valve 7 now closes and heat from chamber A

expands the air and water in the surrounding
chamber B and valve 16 moves to a position

[ that will open B&ss_&ge 4. When chamber A

and cylinder D are ‘completely .discharged

105

11¢

Ppassage 2 closes and passage 4 opens at the

same - tine. One passage 1s opening while

the other is closing. During this time the
initial discharge from B will aid in clearing
chamber A and cylinder D by.the action of
the nozzle 45. V%‘L‘Ll

water (which has now become steam) are
discharging from chamber B, the valve 15
opens port 13 leading to cylinder D. Both
pistons now move again toward the right,
causing another charge of oil and air to en-

ter chamber A by way of valve 6 and port 1.

| The fluid which entered cylinder D by way of

port 12 during the early part of the dis-

charge from chamber A is now exhausted
{rom cylinder D by the saine-action that ex-
‘hausts chamber A. It is thus apparent that

there is no loss of fluid to operate cylinder D
as 1t enters only long enough to impel piston

66 gradually into a single passage 46. This | 10 toward the left and then passes out with

115

ile the expanded air and

|

-
-
’ [ ] ik
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thednch.ugefrom chamber A. 0'niti6n_

. lzimw oécurglqchar&berlAaﬁ befo;é. aSS86
~ 4 opens dunng the .closing of. passage 4.
Piston 10 again moves to the left, resistance
‘5 on that dide hiw_ilg been removed by dis-
- charge of chamber B, in-the sdme manner as
- previoualy. described for chamber A.. This

- ¢auses piston 5 .to force another charge of air’

and water through valve 7 and port 3 to
10 chamber B. - Cylinder C at every stroké is
- charged-with air by way of the cam-actuated
~ valves 27 and 28 which are timed and set so
- a8 to admit the requisite amount of air a3
- needed. . It is, of course understood that the
16 igniter and various valves are so designed
- and operated by the eccentrics and gears
- shown or by other suitable devices that t-heﬁ
will act with' the necessary relation.to eac

20 scribed.”. . o |
~.The.advantages of a power fluid generator
operating as I have described are numerous
- and apparent: By using heated air and steaimn

' other to carry eut the operations above de-
o -~ -{ erator of an Inner combustion chamber; an

~ in conjunction with: gases from explosions, I

25 am able to J;revgﬂt undue heating of the ap-
- paratus and'at the same fime conserve and
~ utilize all-the energy abstracted in the cool-

ing. process. * By the use of concentric dis-

‘charge outlets and a single discharge valve

30 forboth fluids the valve and passages are kept
- properly-cool, the exc¢ess of heat from each
- explosive discharge bemng.taken up by the
- succeeding discharge. of ‘air and steam. |

By my system of driving the air pump,

-85 valves and éh‘arﬁipg devices, the fluid used 1n
- the moter cylinder is not lost by exhaust. or
-~ otherwise, but passes again to the volume of
. fljud produced and-available for power pur-

oses. At the same time I dispense with n-

| 40.gépéndent' céompressors, engines, storage

- tanks etc.; and .the apparatus becomes

portable and conveniently self-con-

- -read.ﬂ! .
. tained, 1t being necessary to carry only a

- small quantity of water in addition to the

- .45 hydrocarbon . fuel supply. Also by the use

. of the products of explosion in one end of the
“motor cylinder te .
compressor and heated air and steam in the

other end, excessive heating is again avoided. -

850 . It is to be understood. that the foregoin

. description is offered only as an example an
" a8 .an.gh_lstration of the best mode in which I
-have contemplated aﬁ)plying' the principle of
- my invention and that-many modifications
55 may be made within the scope of the claims

- without departing from the principle thereof. |

“Whet Iclaimis: ~ =

o 1. The combination in a poﬁéf fluid gen.-; __
- erator of two generating chambers; and -ap-

60 paratus for charging one chamber with air
- and a hydrocarbon .and the other chamber

with air and water, sald apparatus bemg

~ «driven by pressure derived alternately from |
. _each ‘cha.m_ge

. = - = -
- - . i
. at
- A . Y . "

by heat from
~or compressor for charging said chambers;

‘said motor cylinder.

-11ved from the piston in said ¢y

rive - the air. pump or

‘between - the compressor an

r when charging the other cham-.

- 2. The colqbinat_ion n a power fluid gen-
erator of an inner combustion chamber for

L]

Emducing gns by explosions; an outer cham-

air and finely divided water
e inner chamber; an air pump

er for hea tini
t

and - a motor cyjinder for driving said air
pump or compressor by pressure derived al-

_ternately from said inner and outer chambers

in opposite ends of said metor cylinder.
3. The combination in a power fluid gen-
erator of an mner combustion chamber; an

outer cooling chamber; a motor cylinder and
piston for charging said chambers; and ports

connecting said inner chamber with one end
of said motor cylinder and said outer cham-

ber with the opposite ‘end of said motor

cylinder. -~
4. The combination in a power fluid gen-

outer cooling chamber; a motor cylinder and

70

75

80

piston for charging said chambers; and valve:

controlled ports connecting said inner cham-
ber with one end of said motor cylinder and

said outer chamber with the opposite end of

5., The combination in a power fluid gen-
erator of an inner combustion chamber; an

outer cooling chamber; a motor cylinder ana

piston for charging said chambers; ports con-
necting said inner chamber with one end of
sald motor cylinder and said outer chamber

with the opposite end of said motor cylinder;

valves In sald ports operated by motion de-
_ Yinder; an air

compressor and charging cylinder containing
' the motor cylinder; &ir

| ‘i.]plsm driven b({ :
et ports to said charging cylinder; ports

leading from opposite ends of said charging
cylinder to the Inner and outer chambers;
valves In sald ports; and means for minghng

a hydrocarbon fuel with the air passing to

the inner chamber and water with the air

];)aszs.ain’ﬁ1 to the outer chamber. .
8. The combination of separate chambers

‘for generating power fluids of different tem-

90 .

100

‘1035

110

peratures; a double—actin%. motor operated -

in opposite directions by the separate flulds
whereby the fluid of lower temperature A‘:r?—
vents overheating of the motor by the fluid

‘of higher temperature; an air compressor

115

driven by the motor; and supply cunnections

said separate

chambers. L |
7. The combination of separate chambers

120
for generating power fluids of different tem-

peratures; -a double-acting motor operated

In dpposite-directions by the separate fluids
whereby the fluid of lower temperature pre-
vents overheating the motor by the fluid of
higher temperature; an air compressor driven
by .the motor; supply connections between
the compressor and said separate chaiibers;
means for introducing water into one supply

connection to mix with the air passing

125

130
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 therethrough; and means for introducing & | .~ 16. The: combination with a power fluid

. Bydrocarbon into the other air connection to | g_enemtm;’ of & conaueting device for {luid of
' igh temperaiure; & conducting device for

. mix with the air passing therethrough. .
.. 8. 'The combination of a power fluid gen-
§ erator; a motor supplied therefrom; a charg-

g device for the generator driven by the

motor; and means for conducting the fluid.

- used in the motor to mix with the {luid dis-

charged from the generator. *
16 ~ 9. The combination of separate fluid gen-

srating chambers; a double-acting motor
driven alternately by fluids from each of said
chambers; and means for returning the fluids
used in the motor to mix with the fluids re-
15 maining in the chambers. |
10. The combmation with » power fluid
generator of means for controlling the dis-
charge of fluid therefrom, said means being
operated by part of the fluid from the gen-
2¢ erator, and means for returning the fluid thus
- used to mix with the tluid discharged from
the generator.
~ 11. The combination in a.power fluid gen-
erator of separate generating chambers for
26 unlike power fluids; a pump for charging the
- chambers; and independent connections be-
tween the pump and the several chambers.
12. The combination of separate generat-
ing ' chambers for unlike power fluids; a
30 pwinp for charging the chambers; independ-
ent connections between the pump and the
~several chambers; and a motor for driving
the pump, sald motor heing operated by finid
from the chambers. ' -
35 13. The combination of separate generat-
ing chambers for unlike power fluids; a
pump for charging the chambers; independ-
~ ent connections between the pump and the
suveral chambers; valvesinsaid connections;

40 8 motor operated by fluid from the cham-.

bers; and connections between the motor
and said valves. . o - |
14. The combination of separate generat-

‘ing chambers for unlike power fluids; a
45 pump for charging the chambers; 'independ-
- ent connections between the pump and the
severgl - chambers; valves in said connec-
tions; a motor operated by fluid from. the
chambers; connections. between the motor

50 and saul valves; a valve for controlling the
discharge of fluids from the chambers, and
connections between said valve. and the
motor. . .
15. The comubination of separate generat-

556 ing chambers for unbke power  fluids; a
pump for charging the chambers; independ-

ent connections between the pump-and " the | plosion from one chamber and the heated air

several chambers; valves in sa1d connections;

o notor operated by fiuid-from the chambers;

60 conuectlons between the motor and said

valves; a valve for controlling the discharge

of luids {rom the chambers; eonnections be-

tween the srid vaive and the motor, and an

guit.iou device operated by ihe motor for
66 firing the charges in one of the chambers.

|
}

fluid of rclatively low temperature; and a
common valve for both devices which is pre-

vented by the fluid of low temperature from

becoming overheated by -the fluid of high’

teiuperature. | o

17. The combination in a power fluid gen-
erator of means for producing two unlike
power fluids of different temperatures in

separate chambers; adjacently arranged out-

| lets from said chambers; and an adjustable

-

‘charge in -one*chamber so &s to heat the air
12(

| nozzle attached to said outlets whereby the

openings of the outlets may be enlarged or
dimunished. S | |
18.: The combination mn a power fluid gen-

- erator of means for producing power fluids in

separate chambers; adjacently arranged out-
lets from said chambers; mesans for produec-
ing alternate discharges from said chambers,

and an adjustable nozzle forming converging

passages from said outlets to & common con-
duit, the walls of -said passages bemmg so
formed that the discharge from each cham-

70

76

80

Bo

90

ber will aid in exhausting the contents of the -

other. | | _
19. The combination in a power fluid gen-

erator of means for producing unlike power -

fluids of different temperatures in separatoe
chambers; adjacently arranged outlets from
said chambers; means for producing alter-
nate discharges from sald ¢hambers; and an
adjustable nozzle forming converging pas-
sages from said outlets to & common conc{uit.,
the walls of said passages being so formed

| that the discharge from each chamber will

aid in exhausting the contents of the other.

20. The combination in a power fluid gen-

erator of means for producing unlike power
fluids of different temperatures in separate

chambers; and adjacent exhaust conduits
| leading from said chambers and so arranged
that the discharge from each chamber will in

turn aid in exhausting the contents of the

chamber having an adjacent exhaust con-

{ &

duit. |

~ 2f. The combination in a power fluid gen-
erator of two generating chambers having

adjacent exhaust conduits; ‘means for charg-

ing one chamber with an explosive mixture;

means for introducing air and water into the
other chamber; means for exploding the

and water in the other chamber; and means
for'releasing alternately the products of ex-

95

10

10/

11(

11!

and ‘water from the other chamber in such -

manner that the discharge from:each: cham-;

‘Witnesses:
(. BE. Apams,
N. P. McK~NEW.

(PormERry JOBN CHRISTOPHER LAKE).

ber wiil in turn aid in exhausting the other.”
CHRISTOPHER JOHN LAKE,

12¢
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