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Patenied Nov. 18, 1924,

1,516,906

CHARLES HENRY FOX, OF BAKERSFIELD, CALIFORNIA,

PUNMDPD.

Application filed October 5, 1922. Serial No. 592499.

To all whom ot may concern:

Be it known that I, Cmarres H. Iox, a
citizen of the United States, residing at
Bakersfield, in the county of Xern and
State of California, have invented new and
nseful Improvements in Pumps, of which
the following is a specification.

My invention relates to fluid pumps, and
more particularly to pumps of that type in
which the explosion of a combustible mix-

ture is utilized for advancing the flnid to be

pumped.

One of the important objects of my In-
vention is to provide improved means for
utilizing the explosive power of the fuel
mixture whereby the same is transmitted to

the fluid to be pumped without any dissi-

pation or loss of energy.

A further object of the invention 1s to

provide a device of the character described
in which the explosive means acts to cause
2 practically continuous flow of the fiuid be-
ing pumped.

A still further object of the invention is

to provide a pump of this character with

means Tor compressing the fuel charge prior

to its introduction into the explosion cham-
ber, whereby a more rapid and efficient oper-
ation is made possible. ' o

Other objects and advantages of my 1n-

vention will be apparent from the following

description, and the novel features will be

pointed out in the claims.

In the drawings, which form a part of
this specification, .

Fig. 1 is a vertical sectional view of a
well having my invention installed therein.

Fig. 2 is a similar view, showing the
lower portion of the well and the pump

cylinder on an enlarged scale.
Fig. 8 is a vertical sectlonal view, on a

still further enlarged scale, of the water in-
let portion of the pump.

Fig. 4 is a horizontal sectional view on
the line 4—4 of Fig. 3. '

- Tig. 5 is a similar view on the line 5—5 of |
g, 3. o

Fig. 6 1s
of Fig. 3. .

Fig. 7 is a side elevation partly in section,
showing the explosion chamber and the out-
let. therefrom. '

Tig. 8 is a sectional detail view showing

a similar view on the line 6—6

the means for attaching the valve cagé to
the pump cylinder. B

Fig. 9 is a vertical sectional view through

the valve cage.
Tig. 10 is a horizontal sectional view
taken on the line 10—10 of Ifig. 9.
Tig. 11 is a similar view taken on the
line 11—11 of Fig. 9. o
Fig. 12 1s a bottom plan
valve cage. _ - ~ _
Fig. 13 is a horizontal sectional view on
the line 18—13 of Fig 9.

55

60

view of the

65

Fig. 14 is a vertical sectional view of the
upper portion of the fuel inlet pipe, with

the valve-operating rod operating therem.
Fig. 15 is a vertical sectional view of a
modified form of pump cylinder. o

~ Tig. 16 is a vertical sectional view of the

-

valve cage and BXP108=1011 chambel S_hO'WI]

n Fig. 15, '

Fig. 17 is 2 side elevational view of an-
other modification of my invention.
Fig. 18 is a vertical sectional view of the

intake and exhaust ports of the form shown

in Fig. 17.

Fig. 19 is a vertical sectional view show-
ine a portion of the valve-operating mecha-
-t: . o :

nism in the form shown in Fig. 17.
Fig. 20 is a sectional detail view of the ex-

haust mechanism. |

70

75

80

Fig. 21 1s a horiz-o-ntal.S'e(;tionbn" thé:line, o

21—21 of Fig. 18.

Fig. 22 is a horizontal sectional view on

the line 22-—22 of Fig. 17.

~ Referring more specifically to the draw-

85

ings, the numeral 1 indicates the casing of

2 well in which my invention may be used.

The numeral 2 indicates what may be
termed the pump cylinder, from which the

~ water or other fluid is forced upwardly
through a discharge pipe 3, provided at its
upper end with an outlet 4. The pump.
‘may be supported in any st
from a base 5 at the mouth of the well, and

it is one of the purposes of my invention to
introduce an explosive mixture 1nto the

1

cylinder 2, by means to be hereinafter de-

water into the pipe 3.
for the purpose of
fuel mixture under pressure to the pump, 1

prefer to install near the well a compressing

suitable manner

90

95

100
seribed, there to explode the mixture, and
by the force of the explosion, deliver the

supplving a suitable

105
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movement of the valve
and the cage 20 continuing its movement,

‘ation of the operation

aldmltteﬂ to the other e: plosmn chamber in
the

device, which, as shown, comprises a shatt 6
Smtably mounted on a base 7 and driven by
a small motor or other source of power. The
shaft 6 operates a compressor 8 which draws
in the charge through a carbureter 9, the
oasoline being D,upphed from a tank 10,
This fuel mnture 1s Ted from the compres-
sor through a pipe 11, and suitable pipes 12

ancd 13, to one or the other of the valve |

chambers 14, through which the mixture is
fed at the proper time into the respective
explosion chambers.

Within each. pipe 12 and 13 is a tubular
valve-operating rod 15, which is operated at
the proper time by means of a cam 16 car-
ried by the :-_}hﬂft 17, which is rotated by
means of cearing 18 from the shaft 6
rod 15 1s provlded a‘r its lower end swith an

cularged head 19 within the chamber 14. and

0 to the head 19 is secured a cage 20, within

which 1s reciprocally mounted a combam—
tively long stem 21 of the valve 92, which
cooperates Cwith the seat 23 to cub off or ad-
mit the fuel mixture into the explosion
chamber. The stem 21 is provided near its
upper end with a stop nut 94, which is nor-

“mally held in its uppermoe@t positicn by the

spring 25, and in the position shown in ¥
8 1*6%8 amu st the seat 26.

Within the stem 21 is reci procally mount-
efil an electric conducting medium 2{ which
1s msulated by a sleeve 28 and cmrles at 1ts

g,

lower end an electrode 29, which cooperates
with the adjnstable screw 30 to provide an
1gnition spark at the proper time, the screw

30 being supported by a bracket 31 secured
at the luwer end of the casing.
ber 27 is urged downwardly by a spring 32,
which. COilﬂeCtS the ﬂlectl e:}de to a source of
electricit tyv through a wire 33, T‘Tthh 1S 1n-
sulated as %hmm at 34.

In ¥ig. 9, the valve 22 is shown in the po-
STt101 m .?ETthh the tuel 1s being acls mith tO
the explosion chamber. A He; the has

E.LiL

- been adn'lltLe{L the rod 15 15 raised and the

Vah*e 92 18 closed thr ounh the mﬂdmm 0L &
spring 25, while t t he el r‘tmx e 29 1s still held
downwardly by the spring 82. As soon as
the valve 22 erﬂms 1ts f-‘:e"lt 23, however, the
ang

the flange 26 strikes the nut 26 on the stem

27 and qumlﬂy opens the spark gap bﬂfween
the electrodes 29 and 30 Upon the continu-
e fuel will next be

same manner. When it is time to again

open the valve 22, the rod 15 acain descendl-

first closes the spark gap by reason of

the action of the spring 32, and upon con-

Lmued movement downwmﬂ the Vahfe 22 1s
ywened as before.

The lower end of d’le chambeer 14 18

pro-
vided with a foot

cage

2a ‘311"

_z.}Cj

The-

mhe mem-

| 11( e‘i‘

the nut 24 sto DS,

piece or plug 35 having
upstanding lugs 36, which form 2 p@Sltwe

1,516,006

stop fTor the downward movement of h
20, thus preventing any unnecessar
strain upon the threads which SUppOLt it
Likewise, an adjustable stop bolt 37 may bs
'D?"‘O'sldﬂd at the upper end of the chan 11)8.1
14, '

in order that the valve chambers may be
attached to or removed from the
pump cylinder for the purpose of aajusi-
ment or fel,,,aus witnout removing the cylin-
aer from the well, the foot-piece 35 of each
chamber 1s formed at its lower eztremu;
vith a nipple, provided with quarter threac
wvhich may be engaged with corr eapm’lca_—
mg female quarter threads 39 for: “Lu 11 the
cover plate 40, which 1s secured to the up;

nd of the cylinder, preferably by welding
“urrounding the or rifice in which the Sl‘é,ev
thieailS 39 are formed, are a 031:1(11 v Of
fugs having mclined faces 41, whlch bw,f the
wa'}ement Wlth the outwalcly e}:temhﬂﬂ
houluﬂl 49, direct the lower threaded end
of the valve chamber into proper relation
to engage the Lhreads 39, '

Tt will he understood that the cyhinder 2

s divided by a vertical ceatral partition 13
NLO TWO £om WTEINOnT S, 1

the upper f:‘:r::l1
of which the fue

I is introdieed, and the ox-
JﬂOSlOﬂb take nlace alternat dy in the tn O

IRTANE

L W

i
]

j'-.rr.-‘-.
compartinents.
The foot-niece 85 is Imme” with 2 1e-
cess 44 which encloses the valve 22 and the

-~ -9
spark plwr 29, ana the walls of this recess
aTe plmuc vbiv tapered downwardiy to form
i sort of wntezx Wheleb‘} the tuel charge
as 1t is forced under pressure into the ex-

plosion chamber will be directed across the
ﬂlﬂwrmes thereby preventing the accumu-

htwn o1 gooi or the like.
in order to procure the greatest efficiency
and the maximum flow of water. ”1f‘ CONL-

muurmms i the cylinder 2 sh{.JL he pro-
wi1th ﬂei openings of considerable
extent. Tﬂ the form shown in Fige, 2 {o 6,
inclusive, I have shown m&h compariment
IO sided in its hottom with thy ee 1nlet
nipples 45 of @mnpuamver v large size and
controlled by eravity valves 46 of a well
kmown type. lm Eld ot each compastient
is also provided with three inlet nipples 47
of elbow shape, each Leing provided at its
upper end with a valve seat 48 and. mmuﬁr
valve 49, 1t will be noted that the lowe:
wall 472 ¢f each elhow forms an abﬂtnem
or stop for 4‘11{:3 corresponding valve 40,
while the v: alve cage 48 18 provided with an
inwardly-turned 1p 48> that forms a stop

which 15 engaged bv the foot 492 of 2ach
.-ah*e 49. The wall of 'f'he cﬂmom 218
preferably provided swith removable plates

50 WhTh provide ieady access to the ml*w:.

The two compartments of the ¢vlinder 2
are provided with large ocutlet mp‘oles 5’
and 52, respect] vejy which are secured in
the cover 40 anc extend downw ardly to

8U

O
Gt

90

05

e

e 2ot
e,
L
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2, point near the valves 49, as

1,516,008

vill be seen
from Figs. 2 and 3. A connecting member
1or d1reet1n0 the C“tl"{,cih} from the mppkv

51 and 52 into the pipe 3, 18 m“m“efa iTom 4

ot

10

. Ly

¥y,

D
il

45

50

T
] |

60

 surrounds the up per end of the rod 15 w1th- --

85

delivered.

swage nipple, the larger end of which 18
SOMme: Vh‘lf clongated, as shown at ab} 1n
ffig. 4, and the upper end tapers as at 54
(T‘lg 3) to connect with ine lower ﬂml ot
the pipe 3. -

Ag goon as the fuel chdmﬁ 15 1ntroduced

into the upper end of one oi the compari-

ments 1n the cylinder 2, the valve 22 ch::; 38

and immediately hemaj ter the fuel charge
18 1gnited, the expansion of the :gnited

oases forcing the water upwardly through

one of the nipples, as 51. This stream of

water being discharged through the passage

54 will also draw a considerable volume of
water through the other nipple 52 by =a
suction action, and will, at the same time,

completely scavenge the chamber in *r*hn,h_

the previous e**zplomon has taken place.

Ports 55 may also be provided m the lower

part of the wall of the swage nipple 53, 1n
order to increase the flow of water bemg
Toward the end of the explo-
sion action, a considerable portion of the
burned gases will escape with the stream of
water, and preferably there is provided a
duct 56 through which the remaining prod-
ucts of combustlon may Subsequently be
exhausted.

At this period of the 0 peratwn, the other

compartment has been filled with water by
the suction action above described, and the

el charge is next {forced under compres-
sion into said compartment preparatory to
the next explosion. The operation oi the

compressor 8 and the cam shatft 17 is so
“timed that the water which 1s siphoned info

the explosion chamber, as 1t completes the
scavenging of the burned gases, meets the
incoming fuel charge and increases the com-
pression ‘there 0O, wher eby
oree ol compression 1s
moment of 1ﬂn11 mn -
The preferrved means for operating the
uel inlet valves and the ignition dewce
qrmwh the rod 15, 1s Husu ated in Fig, 14.
Fach of the pipes 12 and 13, Whele it s
connected to the pipe 11 1{3:1(111’* from the
compressor, 18 also provided with an ex-
tension nippie 57, to which 1s secured a
sleeve 58, o 8 aitable packing eland 59 being
provided to prevent the estape of the frel
mixture around the rod 15. This rod ex
tends upwardly throngn the sleeve 58, Emd

obtmnm th the

is provided at its upper end with a head 60,
in which 1s journaled a roller 61 that LO-

shatt 17 1s ro-
smitable compression smmﬂ 59

acte with the cam 16 as the
tated. A

in the sleeve 58, and maintains the roller 61
at all times in contact with the cam 16,
the tension of the spring being suitably

very high e~

d]]mtel Y means of iock nuts 6‘% and ad-
1180 1’)”)?”1(,61 as

J=1St ble nuts 64 being :
stop at the upper end of ¢ the sleeve
In igs. 15 and 16, 1 have el"imm 2 modi-

fed arr moement Whl(}h is in the nature of
a slngle .;Mimfr pump having a single fir ing
" As shown in the drawmos,j

chamber 65.
this firing chamber may be attached to the
side of the -cyhnder 2 near the upper end,

and 1s provided 1n 1its bottom mth a lal“f“e"
vaive 86 controiled by a spring 67 and cov-

ering the maior portion of the bottom ares.
The lower electrode o

of the spark phm.'

=

70

15 secured to the side w all of the firing

In

ehambei, as by means of a brac ket 312,

-80

this formn also, a single inlet 68 is provided

in the bottom of the c"frlmde.L and controlled
by a spring 69. Upon the explosion taking

place 1n the chamber 65, the water 1s forced

upwardly through the p?p 3, the lower end
of which, 5l telmmates near the top of
the cﬂmdw Do '

1t 1s .:1130 to be observed that in the con-
struction sr*own in Figs. 2 and 8, the water

pipes 51 and 52 necessarily terminate at

35

90

their lower ends at a considerable dlSL:ELIlC&W

above the lower end of the cylinder 2, in
‘order to allow for the inlet

47. This permits a considerable water hamn-

met in the lower end of the cylinder, and

ports 45 and

95

in heavy work, unless the cylmder'ls made

exceptionally strong, it is liable to burst.

Under such conditions, therefore? I prefer
to construct the cylmder 9 as shown in

Figs. 17,18, 21 and 22. In this const]:'uc:tlon,

| each of the firing chambers is in the form
ot a cylindrical tube 70, which 1s connected

at its upper end with an intake pipe 71 se-
cured to the lower end of the valve chamber
14. These ‘cylindrical firing chambers are
connec ted at their lower ends to a cy
drical box 72 which is separated diamet
cally bv Q. piu*tmon 73.
from the

“eylindrical box 72 upwardly

“through the respective pipes 74, through the
pipe .

connector o swage nipple 75 into the

lin-
11~
The water passes

100

BRI

3. The box 72 is provided in its bottom -

with a2 number of inlet nipples 76 which
are controlled by gravity valves 77. The
lower ends of the cvhndmcal chambers 70 -
and 74 ave welded or otherwise secured to
the upper wall of the box 72. The box 1s

strengthened against lateral strain by means :

of bolts 78, which also provide stops to-

hmlt the prard movements of the valves '+

Tn this form of the mventmn

the cvhnder 70,
xpansive iorce of the ex :plosion is directly

utilized to force the water downwardly in
the cylinder 70 and upwardly in the cylin-

der 74, and there is practically no space

below thca movuw current of water where
a water hammer cQuld result |

when the
explosion takes place in the upper end of
it will be seen that the

120
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with considerabple fcﬂ' ce,
such cases may not be comlﬂebe
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1t 18 also piefembl{a 1N some cases to pro-
an exhaust outside of the water col-
umn 10 the pipe 3, In order to keep the
water 1ree Tyom Impurities, Also, since the
proper scavenging oi the fiving chamber,
when there 1s no independent exhaust pipe,
depends upon the suction mCBlGH incuced by
chambex,

1t will be Loanﬁ_ that when the Ouﬂet NO%-
zle 1s vestricted, as in the case of a fire hoge,

» ywherever 1t 1s desired to e: L:}ﬂl the water
the scavenging 1n

in ﬁlgs_ 17, 19 and 20, I have shown an
exhaust pipe 79 alongside of the water col-
andl Taiowﬂ-‘m at 1ts 101***:1 end with
2 manifold 80 1%11(, is connected at each
end with a valve box 81 having a nipple
82 connected with the intake and e: hawt
passageway 71. The exhaust is controlied
by a valve 83, Whlcﬂ 1s normally closed by
a spring 84, and may be opened at the
proper time bv means ci a lever 85 which 1s
connected by a rod 86 to o lever 87, mounted
above the Well and actuated by a cam 88
on the shaft 17. With this structure, the
burnt gases will be completely exhausted
from the firing chamber under all coadi-—
tions of use.

From the foregoing description, it will

‘be seen that T have provided a pump of the
internal combustion type which is Ope}j“‘tblﬁ'

under all conditions of use to cause a con-
timous flow orf water. and wherein the

power is transmitted dn ectly and Withom‘;'

any appreclable loss of energy to the work
to be performed. I have described and il-
lustrated 1 the drﬂwmws what may be con-
sidered at present the prefem"ea forms of
my invention, and I have described a num-
ber of the ways in which 1t may be utilized.
It 1s to be understood, however, that other
‘modifications and ‘Ldapt‘? 610118 ma,y be made
within the scope of the appended claims
without depm"tmﬁ from the spirit of the in-
vention.

What is elaimer 1s:—

1. In a device of the character
a combustion chamber having
trolled inlet port :
charge nassageway leading from the cham-
ber, a tub u]a P Whre centlojed rod leading
chamber, means for compressing
fuel mixture and F*ul’ﬁgeqnﬂrwy mt"oducmw
the same through saild rod into the Lh&mber
and means leading through the rod for ig-
niting fhe mix ‘ture within the chamber.

2. A o yhnder divided longitudinally inte

described,
valve-con-

let check valves near the lower end and with
an outiet nipple extending upwardly and
COWNWE ffcﬂv ‘rom the upper end, a swage

_,}"“::}16 receiving the upper ends of the first-
mentioned nipples and having a reduced end

leading to a common outle_tj_ means ior in-

ear its lower end, a dis-

rtments, each T‘*I‘O‘iflded with 1n-

1,516,006

demf__ and 1gniting an explosive mixbure
each of the wmpwtment alternately and
v small duct befween the swage nipple and
pp*’“ end o{ eu{“h compartment for ex-
e hr' ned gases b m}ed above the
110 nip 1}1 therelin.
”ﬂ vice of the cha.meter described
1zing two compartments having water
*‘r:r*rl outiet ports, means rfor niXing,
‘ewq“w 9‘1(“] ?O?CMW introducing and
fure 10 each compartment
wbove the water outlet ports to
: ater thy ough csﬁlﬁ outlet ports, a
common f%ﬂlﬂ“ﬁ nine In (,ommnt *‘l*eﬁ
mﬂmdﬁ'm‘s‘i{m with both of said outlet
.-f::_f”‘. I :m. --a-l"‘v the ﬂﬂ-f‘mﬂﬂe ‘*hm}ﬂﬂl one
| water bhrmwh the
. ;{"ﬂﬂ means for timing the mtro—-
the fuel L'nvhne S0 ]wt 15 meets
meeming water 1n the vespective com-
wiments above the outlet norts and 1s fur-
hor r=ﬁm1*‘-"' ssed thereby.
4;3:. A {prme of the character descri hed,

f""""
il--..l

.|
-

braaasd ;--—t r_-_-ug- r;xf-. |
- . '

o
f N

i
R

- p.n.-'H__
b_...l
|._..,J
-.‘3
""i

-.--—I
rma?

,"'_'- -
:r

T
'
b
o

[ s
CJ
;u

NP
_._..H‘l'"

') {"‘"‘\
-
'p-.r..-\'
(S
‘F-.J

-4 L,T._.J

» ! - e d
' puocd
o bed

1 b e ad
. ':$ D

£y A
' "-.-’-
f"""”"‘Jl,jl"l'rf
~ e

T

| -

o ';.I 1—!

. o
e d )
4
i
Lo
sl
P e
Eh.
"_|--|--|‘

%
&

Uﬂ'ﬁ‘i‘

{I
{"‘11 O

comprising two compartments, each pro-
vided vuh il ahfe controlled mlet port near
its lower end, a constently open discharge

7P ',316 lmdw o from the upper end of each

compartment, a common discharge pipe con-

stantly in communication with both nipples
and leading upwardly therefrom, whereby
the discharg oe through one nipple induces =
dow of W&%QI‘ through the other, and means
tor int ducing and ioniting a fuel mixture
in the two COTllpBl"tm“ 1S ﬂlternfltely the in-
trodiiction and ignition being so timed that

he mﬂuced ’%W meets the incoming charge

“and increases the compression thereof.

5. In an internal combustion pump, the
compination of two compartmentsﬁ each pro-
vwm(* with a valve controlled water inlet
port near 1tg bottom, and a valve controlled
fuel inlet port near “the ton thereof, exter-
nai means tor mixinge and cemmesqmn fuel
charoes and qubeemmn ly mtmducuw them
altes mfelv through said fuel inlet porfs into
the upper por tions of each of the two com-

| m‘* tments, ‘which con stitute explosion cham-

there 1eniting them. a w

water dis-
e DEHSWTGW‘EV Leadm jwardly from
t near the botiom o*’ each compart-
111&1? 2 hood recelving the upper ends of

said passagzeways and termmatmﬂ* In 2 Sin-

0
'ﬁ}
"l
l

v gle water conduit, and means for so timing
the 111t1"0(711(*tm11 of the fuel charge that “IE

meets the incoming water and 1s further

compressed therebv

6. A device of the character described,
comprising two compartments, each pro-
vided with a valve-controlled inlet port near
its lower end.} a discharge passageway lead-
1ng from its upper end, a tubular valve con-
troﬂed roc leading to each chamber, means

Jor mixing and compressing successive fuel

charges, Subsequently introducing them
through said rods into the two compartments
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alternately, and means 1ead1110' through each
rod for igniting the mixture in the chambex
upon the closure of the fuel inlet valve.

7. An internal combustion pump, compris-
ing a Huid and combustion chamber adapted
to be inserted into a well, a water discharge
pipe leading from the chamber, a pipe and

valve cage for introducing a fuel mixture
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into the chamber, an mlet port with which

sald valve 1s detacha,bly connected, and guide

Jugs around the port having inclined faces,

whereby the cage may be easﬂy cuided into
engagement s with the port Wmle the pump
1s at the bottom of the well. -

8. In an internal combustion pump, a
combustion chamber, a valve cage connected
therewith, a valve 1n the cage having a tu-
bular opelat1 1g rod, an electric conductor
extending thlouﬁh the operating rod and
having a spatrk plug at its inner end, and
means for operating said valve rod and said
spark plug in ploperly timed relation.

9. An internal combustion pump having
two compartments, each having water inlet
and outlet ports and a fuel 1nlet port, and
a common discharge pipe in constant com-

munication with each corapartment through
the respective outlet ports and in such a po-

sition that the forcible expulsion of water
from one compartinent induces a flow o
water through the other compartment to ex-
pel the burned oases therefrom.

10. An internal combustion pump having
two compartiments e
and outlet ports and a fuel inlet port, &
common discharge pipe associated with the
outlet ports 1 such a position that the ex-
pulsion of water from one compartment
canses a siphoning
compartment to expel the burned gases
therefrom, and means for introducing iuei
charges alternately into the two compart-
ments and igniting them,
and 1gnition bemcr so timed that the siphoned
water meets. the incoming charge and in-
creases the compressmn thereof.

11. In a device of the character described,
a valve chamber through which the fuel
charge i1s introduced, a valve having a tubu-
lar opelatmﬂ rod which is wmpmcabie to
open and close the passage through said
chamber, an electric conductor exte naing
through 'said operating rod and having its
lower portion reciprocable theremn to open

or close a spark gap in contact with the

charge.

19. In a device of the character described,
a compartment for receiving the water to be
pumped, a passageway for introducing a
fuel mixture into the upper end of the com-
partment, a valve for controlling the intro-

cduction of the mixture and havmg a tubular

operating rod extending through the pas-
sageway, an electric conductor extending
through the operating rod, means for recip-

each having water mleu |

action through the other

the 1ntroduction

£

rocatmg said operating rod to open or close .
the valve, and means for reciprocating the

lower portion of the conductor to cause a

spark to ignite the mlxture 1n Sald com--':

partment.
13. In a device of uhe character descmbed

a compartment for receiving the water to be

pumped, a passageway for introducing a

70

tuel mixture into the upper end of the com-

partment, a valve for controlling the intro-

operating rod extending through the pas-
sageway, an electric circult

trodes within the compartment, means for

75
cduction of the mixture and h&vmg a tubular

extending =
_chmuon the operating rod and having elec-
80

moving said operating rod and valve to ad-

mit ‘i:he fuel to the compa,rtment said cir-
cuit being closed when the valve is open, and

means for opening a gap between the elec-
trodes wmle the valve is closed.

85

~14. An internai combustion pump com-

prising a box provided with a valve-con-
trolled water inlet port, a firing chamber and
a2 water discharge pipe, both in communica-
tion with said box and extending directly
upwardly therefrom, a valved tube for 1n-

Lloducmg a fuel Lh&]ﬁ‘ﬂ'e into the. upper end

of the firing chambel and means reclpro-

cable within the tube i‘ol %ctuatmg 1ts valve
and 1gniting the fuel charge 1n p1 operly
timed relation thereto. )

90

05

15. An internal combustion pump com-
prising a box having its bottom wall prowd—_ |

ed with a valve- controlled water inlet port,

ﬁrmg chamber and a water dlscharge
pl_pe both in communication with said box

100

through its upper wall, external means for -

compressing a fuel charge a valved tube for

subsequently introducing 1t Imder compr es-

sion into the upper end “of the f ring cham-

oer, and means reciprocable within the tube

105

for a,ctuatmﬂ‘ its valve and 1gmtmg the fuel

charge. _
16. An 111‘terna1 combustion pump com-
prising a box divided into two compart-

with a valve-controlled water inlet port, a
ﬁrmg chamber and a water discharge pipe,

both In communication with said compart—
ment, independent means for compressing

fuel Chal oes and mtroduclnﬂ' them alternate-

ly 1nto the two compamments and igniting

the same, a valve-controlled exhaust pipe

for each compartment and means operable

by the compressor tor actuating the exhaust
valve 1n timed relation ta the 10111151011 '

17. An internal combustlon pump com-

prising a box divided into two compartments,

each compartment being provided with a
valve contro]led water 1111@13 port 1n 1ts bot-
tom wall, a firing cha amber and a water dis-

charge plpe both in communication with

sald compfwtm{,nt through its upper wall,
external means for compressing the iuel
charges, means for subsequently introdue-

110
ments, each compartment being provided

115
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the firimg chambex

‘ments, each cempaﬂmem being

chaz
'plpec., hom the two compartments Whemby

<

ing sald charges ﬂlternately into the two com-

'pftrtments and igniting them, a valve-con-

trolled exhaust passageway le&dmﬁ' rom
and means connected
with the compressing means for oper: ating
said- exhaust valve.

18."An internal co'111bu,sti011 pump, Comi-
pmsnm 3 box divided 1nto two compart-
provided.
with a valve-controlled water inlet port in
its bottom wall, a firing chamber and a
water discharge plpe both in constant com-
munication with said compﬂl‘tment through
its upper wall, means for introducing frel

alternately into the two compartments and
1gniting the same, and a common discharge

pipe in constant communication with the
discharge. pipe from each compartment,

whereby v the forcible expulsion of water
from omne compm‘tmgnt will induce a fiow

of water through the other compartment
and thOLlﬂh th(, iring chamnber

charge pipe connected with it,
19 An internal combustion pump com-

prising a box divided into two compart-
provided

ments, each compartment being
with a valve-controlled: water iniot port, a
firing chamber and a water discharge plpe
both 151} conhnumcatlon with said compart-

ment, means for mixing and compressing
suceessive fuel charges and subsequéently 1n-
troducing them alter 11¢1tely mto the two com-
pﬁuungni,_.,j and 1gniting them.. 4 coInmon dis-
e pipe connef,ted withi the discharge

expulsion of water from’ one conipartment
will siphon- water thirough the other com-
partment and: through the firing chamber
and discharge pipe connected with it, and
means for timing the introduction of the

“suceessive charges so that the siphoned water

meets the incon ung charge and 1neie: ases the

compression therwi

20: In an internmal combustion pump,

¢ having a water inlet port mn the bottom
‘1161 eof, a 01.:1*\;1137 valve controlling said
port, a combustion chamber and a dise charga
pipe in conununication with the box through
its upper wall, and a transverse relnmlunﬂ

member for securing the side walls of tbe'
‘box against lateral d1sm1t10nj said reinfore-

ing member being in a posﬂmn to act as a
gtop for the valve. -

21. In an internal combustion pump, a
box having a’ valve-controlled 1nlet port,
a 1irving chamber and a discharge pipe in
@0111111111110%1011 Wlﬂ} said box, a plpe for

bos

and. dl“---_

1,616,006

introducing fuel into the ﬁ}:mo ch‘unbe“t“
means
for igniting the “fuel within the firing cham-
ner, an exhatist P pipe connected with the fir-
ing. chamber, .;md a mechanically-operated
valve for contr olling the exhaust.
99. In an inter nal combustion pump, a
x having a valve-controlled inlet port, 2
firing e hnnme*f and a discharge pipe in com-
1}11111&&‘51011 with ﬂmd box, means for
introducing fuel into the firing chamber and
1gniting the sae, means for compressing the
s roe prior to its introduction, a valve-con-

trolled exhaust pas&wexmy lefxdmg from the

ans connected with

a1d

firing chamber, and me
tLa: COMPTessIg Means for operating

valve. . o
23, An internal combustion pump com-
prising two water compartments, each hav-
ing a valve-controlled inlet, a ﬁrmo cham-
hew and a dischar oe pipe, & valve- controlled
fuel intake pipe lea ding to the firing cham-
ber, an exhaust poit, a valve norma]ly clos-
ing the exhaust port, a common discharge
pipe connected with the discharge pipes
leading ivor the two compartments Whereby
Tie discha wrge iroim one- compartment si-
phons water thi*ouﬂ*h the other compartiment;
and mto its dischar ge pipe and firing cham-
ber, and mechanical means for opening the

exhaust pmt valve to permit the siphoning

action to scavenge the firing chamber.

. 'The me_thod of pr opellm hquids
which consists in causing the explosion of
fuel charges in contact with two guided
bodies of 11(1111(:1 alternately to pmpel the
same through a common discharge pipe, a,nd
utilizing the momentum of the liquid: ex
pelled from one body to induce a fiow 01
liquid. through the other body to- expel the
burned. gases . therefrom.

25, The method of pro pelhhb liquids
which consists in causing. the explosion of

fuel charges in contact V"lul two guided

boches ot llqﬂld alternately to propel the
same through a common discharge pipe, and
utilizing the momentum of the liquid ex-
pelled from the one body to induce a flow

of liquid through the other body to expel

the burned gases ther efr om, and to meet the

next 111(30‘11"111’10 Chlll"c’e g 111(‘1‘(3‘186 the COo-

pression of the latter.
In testimony, that I claim the foregoing

a8 My 0wD, I have hereto aiﬁ.led my signa-

tare.

L,;P'ARLLS HENEY I X

Le:ﬁduw threugn the J;uel inlet pipe
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