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UNITED STATES PATENT OFFICE.

ERNEST DERIHON, OF LONDON, ENGLAND.

INTERNAIL-COMBUSTION EN GINE.

1,298,468,

Specification of Letters Patent,

Patented Mar. 25,1919,

Application filed Sep'tember 5,1918. Serial No. 252,767,

Zo all whom it may concern

Be it known that I, Ervest Dzrinox, a
subject of the King of Belgium, residing at
London, England, have invented certain new
and useful Improvements in Internal-Com-
bustion Engines, of which the following is

-a specification.

This invention relates to internal combus-
tion engines of that kind in which carbu-
reted air is supplied to the engine at a con-
stant or practically constant pressure and
density irrespective of variations in the
pressure or density of the atmosphere due
to variations in altitude (in the case of
aviation motors) or in ‘speed, or other
causes; the air being drawn into a compres-

ﬁe engine and being dis-
charged into a reservoir situated between
the compressor and the intake of the engine,
and a relief valve being fitted to the reser-
voir which opens more or less so as to main-
tain the pressure in the reservoir at a con-
stant or practically constant value.

“The principal object of the present in-
vention is to provide improved and self-
contained means for insuring the supply of
carbureted ‘nir at constant pressure.

According to the present invention the
compressor is self-contained with the en-
gine and comprises an auxiliary piston con-
nected to or carried by the engine piston and
working in a cylinder (independent of the
engine cylinder) either of larger diameter
than, or of the same diameter as, the engine
¢ylinder and acting either independently of
or in conjunction with the engine piston for
the purpose of conipressing the air, so as to
deliver to the compressed-air reservoir dur-
ing each cycle a greater quantity of air than
the maximum quantity required to be sup-
plied to the engine, so that under all circum-
Stances the constant pressure is maintained
in the reservoir; the relief valve being ar-
ranged to reduce the pressure to a constant
or practically constant value.

Figure 1 of the accompanying drawings
represents a vertical section through an en-
gine and double-acting COmMPressor con-
structed in accordance with one form of the
present invention.

Fig. 2 is a diagrammatic view showing
how the relief valve is arranged between the
inlet chamber and the compressed air res-
ervoir, ‘ :

Fig. 3 is.a seetion through the relief valve

and the vacuum pump which is used in con-
nection therewith,

Figs. 4 and 5 show modified means for
controlling the admission and discharge of
the air to and from the compressor,

Fig. ¢ represents a modification in which
a single acting compressor is employed.

Figs. 7 and 8 show means similar to those
shown in Figs. 4 and 5 for controlling the
admission and discharge of the air to and

from the single-acting COMPressor repre-

sented in Fig. 6.

Fig. 9 is a vertical soction on line %, Fig.
11, with the piston at the top of its stroke.

Fig. 10 is a vertical section on line 2 Fig.
11 with the piston at the bottom of its stroke,
and Fig. 11 is a horizontal section on Iine x*,
Fig. 9, showing another modification.

Figs. 12 and 13 show controlling valves as
m Figs. 4 and 5 and in Figs. 7 and 8, as
applied to the compressor represented in
Figs. 9 to 11.

In the form shown in Figs. 1 to 3, the pis-

_ton 1 of the motor moves in the engine cylin-

der 2, either water or air cooled as usual.
The piston 1 is extended beyond the eylin-
der 2 and is provided with a collar or sup-
plementary piston 3 of larger diameter con-
stituting the piston of the compressor. This
piston 3 moves in a cylinder 4 and reaches
the end of its stroke simultaneously with pis-
ton 1. The opposite ends of cylinder 4 com-
municate, by means of channels 5, 5, and
6, 6, with an inlet chamber 7 and with a
compression reservoir 8 respectively. The
inlet chamber 7 commnunicates with the at-
mosphere by a branch 9 while the compres-
sion reservoir 8 comniumicates with the in-
take of the engine either through the me-
dium of the branch 10 carbureter 11 and in-
duction pipe 12, or directly by the branch 10
and pipe 12 without the carbureter. In the
latter case the carbureter would be placed at
the entrance to the inlet branch 9.

The compression reservoir 8 jg ‘separated
from the admission chamber 7 of the com-
pressor by a partition 13 (see Fig. 2).

As the piston 1 descends the piston 3 cre-
ates a vacuum in the cylinder 4 until, at the
end of the stroke, a recess 14 in piston 1
places the upper channel 5 in cominunica-
%iou with the iterior of the said cylinder 4,
which fills witl air, During this downward
stroke the air in cylinder 4 beneath the pis-
ton 3 has been compressed by the lafter, un-
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til at the end of the stroke, a recess 15 in
the trunk extension of piston 1 places the
cylinder 4 in communication with the lower
channel 6, and the compressed air is dis-
charged into reservoir 8. On the return

" stroke the air in eylinder 4 is compressed by

10

piston 8 until, at the end of the stroke, an-
other recess 16 in piston 1 places the cylin-
der in-communication with the upper chan-
nel 6 to admit of the discharge of the com-
pressed air into reservoir 8; and at the same
time s vacuuin is created beneath piston 3
‘until, at the end of the stroke, a recess 17 in
the trunk or piston 1 places the bottom chan-

16_nel 5 in communication with the cylinder,
*which thus fills with air,
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_ In considering the operation in connection
with a four-stroke cycle engine, each rue-
tion stroke of the piston occurs every two
revolutions, while the compressor 8 draws in
and compresses a cylinder full of air during
each half revolution, so that, between suc-
cessive suction strokes of piston 1 a volume
of air equal to four times the volume of
cylinder 4 has been compressed and dis-
charged into reservoir 8, Jf the motor has

the cylinder 4 equal to cylinder 2 then there .

will be discharged into reservoir 8 a quan-
tity of air equal (at atmospheric pressure)
to four times the volume of cylinder 2; and
should the atmospheric pressure fall an
amount of air equivalent to four volumes of
eylinder 4 is discharged into reservoir 8 dur-
ing each cycle, but at a lower pressure than
in the previous case,

In order, therefore, to maintain the pres-
sure in the reservoir at a constant value not-
withstanding variations in the atmospheric
pressure, a relief valve is employed. Thus
as shown in Figs, 2 and 3, situated in the ad-
mission chamber 7 and attached to partition
13 by a branch 18, is a cylinder 19 open at
its lower end but closed at the upper end.
The branch 18 coincides with an opening in
the partition 13 so as to communicate with
the reservoir &, and at the opposite side is a
branch or outlet port 20 opening into the

" chamber 7. Within the ¢ylinder 19 is a slid-
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ing piston valve 21 of tubular form, same be-
ing closed at its upper end at 22 and closed
to the atmosphere at its lower end by a di-
- aphragm 23, thus constituting a double pis-
ton, The walls of the valve 21 are con-
tinued below:the diaphragm 23 in the form
of a sleeve 24 slotted at 25 to engage a stop
pin 26, The lower end, of the sleeve 24
carries a flange 27 between which, and anad-
justable collar 28 upon the outside of the
cylinder 19, a coiled spring 29 is interpoged,
tending to lower the valve 21, The walls
“of the latter are cut away to form two ports
30, 81; the former always registering "with
ghe branclr 18 whataver may be the position
6f-the valve, and-the latter being consider-
-ably shorter so.as to fiore or less nncover

1,208,468

the outlet branch 20 according to the posi-
tion of tu. piston 21 in the cylinder,

The diaphragm 23 or lower end of the
piston is subjected to the pressure of the at-
mosphere, but within the chamber 32 above
the end 22 of the piston a vacuum is main-
tained by any convenient means. Thus, as
shown, a vacuum pump 33 driven by the en-
gine and provided with suction and dis-
charge valves 34 35, may be connected to the
said chamber 32 by a pipe 26. :

The compression of the spring 29 may be
adjusted as desired by any suitable means,
such as a bell-crank lever 87 connected by a
rod 38 to the sliding collar 28,

As above described the compressor dis-
charges into the reservoir 8 a greater quan-
tity of air than is required to be supplied to
the engine. To maintain the pressure in this
reservoir at normal or sea-level atmospheric
pressure it is necessary to allow a portion of
the air to return to the inlet chamber 7.
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This excess air is arranged to be returned -

through the branch 18, ports 80, 31, in pis-
ton valve 21 and outlet branch 20,

The lower end of the valve 21 heing sub-

jected to atmospheric pressure, say normal
or sea-level pressure, and the upper end be-
ing under the influence of a vacuum, it fol-
lows that the valve is raised and spring 29
is compressed until a position of equilibrium
is reached, the compression of the spring be-
ing adjusted so that this position of equili-
brium of the valve is such that the port 31
opens the outlet 20 just sufficiently to allow
of the excess quantity of air to escape in
order to maintain the pressure in the reser-
voir at sea-level atmospheric pressure.
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If, now, the engine ascends to a higher -

altitude the atmospheric pressure acting on
the end 23 of the valve 21 is diminished.
Consequently (the vacuum in chamber 32
being constant) the valve will descend until
a new position of equilibrium is reached,
thereby reducing the size of the outlet to
branch 20 and allowing of a smaller quantity
of air being returnéd to the chamber 7, the
reduction being in pruportion to the re-
duction in atmospheric pressure, so that the
pressure in the reservoir 8 is maintained con-
stant at sea-level atmospheric pressure.
Instead of employing a vacuum pump 33
for maintaining a vacuum in the chamber
32, any other suitable source of suction may
be utilized for this purpose. For instance,

_the pipe 36 may be connected to the induction

pipe or inlet manifold of the engine.

When the carbureter is placed at 9 it may
be of the ordinary type, as it operates di-
rectly under the influence of the suction, us
in an ordinary engine, If, however, it is
placed as shown in Fig. 1, between the pas-
sages 10-and 12, it must be of the construe-
tion represented. . 'Phus, the float chamber 37
is hermetically sealed und the fuel is admit:,
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ted at a determined pressure. The admissio . pugine piston 1, these two
temined s psen

of fuel is cut off by valve 88 when the leve
is at the same height as the top of the jet 89.
A channe] 40
t. chamber 37 with the passage 41, the end 42
being at right-angles to this passage. When
the. motor 18 working there is a current. of
air in 10, 41, 12, which has bath a static
pressure due to the pressure in the reservoir
8, and a dynamic pressure due to the accele-
ration of this current, and the open end 42 of
channel 40 transmits both the static pressure
and thé dynamic pressure to. chamber 37 by
means of the said channel 40. This static
pressuie, plis the dynamic pressure acting
on the surface of the fuel, is thus transmitted
also to the jet 39. This jet 39;beinE;s1tuated
longitudinally in the pipe 41 is.subjected at
the extremity 43 to a pressure equal to the
difference between the static pressure and the
dynamic pressure, so that at 43 the resultant
pressure cansing the delivery of the fuel is
qual to twice the dynamic pressure. Under
%hese conditions the quantity of fuel fur-
nished by the carbureter is proportional to
the velocity of the air in the pipes, 10, 12;
that 15 to say, proportional to the speed of
the efigine. o o
"Inistead of the air admitted into and dis-
charged from the compressor being con-
trolled ‘by recesses in the piston as in Fig.
1, th¢ arrangement shown in Fig. 4 may be
adopted, the inlet channels 5, 5, communi-
caling with the inlet chamber 7 by means of
automatic Valves 44, 44, and the discharge

20

30

35

chantiels 6, 6, cqim'nu‘nicating with the reser-

voir 8By means of automatic valves 45, 43,

a9 in an ortlinary compressor. Or, as shown

iti-Fig: 5, the inlet channels 5, 5, and dis-
charge channels 6, 6, may communicate with
the inlet chaniber 7 and reservoir 8 respec-
tively by meuns of ported and oscillating
sleeve’ valves 46, 47, which, by their partial

40

réfation, "alternately place the upper and

45 Jower parts of cylinder 4 in communication
. with chaniber 7 and reservoir;8 at each stroke
of piston 3. N S S
. Ingtehd of"tHe ‘compressor being of the
dotdbletdcting type, as in Figg :
be of ‘the simple singls-agting kind, as.in
Figs. 6 and 8. Tn this constryction the trunk
piston’ ‘1 is’not ‘extended 11
pressor” pistonr 3, which latter -enly .com-
presses ‘the #ir by its upper face; the single
56.1nlet Wnd-discharge passages 5, 6, from and

650

to the'¢hambérs 7, 8, being controlled, 112 the
" e~

Iform $hown in Fig. 6, by recesses 14,
spectively in’the piston '1; -in the form’
sgown m Fig: 7, by the dutbmatic valves 44,
60 45; afid in Fig. 8 by the rotary sleave yalves
46, 47.” Otherwise, thé action is the same as
in the form shown ih Figs Ttob.
In thenbdified form ofd

85 sor |piBEoR“Eae

nnecis the upper part of

116 6;it may.

“tion, with an amount of air gréatey

beyond. the com-. ume (at ordinary atmospheric pressure) than o

1%09, . . . .. gine pistonand workin;
¢ oublé-acting com- pendent, of but in axial
prédsor shbWn it Figs: 9 to 11, the compres-
of the same diameter as the

g)iswns being con-
y & piston rod 48, and the engine
cylinder 2 being separateci from the com-
pressor ¢ylinder 4 by a pattition 49‘(:11‘1-0“%‘1
which the piston rod 48 works: When the
piston 1 jg at the to
9, the cylinder 2 is filled with air owin]g
recess 14 in the rod 48 placing said cyli
in communication with the passage 6 lead-
ing from the inlet chamber 7. At the same
time -a recess 16 places the upper end of
cylinder 4 in communication with passage
5 leading to the compression réservoir 8 so
that the air compressed by the upstroke of
piston 8 is discharged info the said resei-
voir. On the'down stroke the air in cylin-

()
of its stroke, as in Fig.
ton-
nder

¢

80

der 2 s compressed by piston 1 ahd a '
vacuum is created in-cylinder 4, At the end -

of the stroke, as shown in Fig. 10, another

recess 17 in the piston rod places cylinder 4.
in communication with a second passage 50

leading from chamber 7, so that gaid cylin-

der fills with air, and at the same time g

recess 51 places the cylinder 2 in communi-

cation with a passage 52 leading to the reser-

voir 8, so that the air conipressed by the’
piston 1 is discharged into said reservoir.

. The formn shown in Fig. 12 is the same as -
in Figs. 9 to 11 except that the admission of

air from:chamber 7 to the cylinders 2, 4,

through passages 5, 5, is controlled by au-

tomatic. valves 44, 44, and the discharge

through passages 6. 6, into reservoir 8 is ¢on.

trolled by automatic valves 45, 45,

Likewise, in Fig. 13, a rotary sleeve yalve
16 controls the admission of air from cham-
ber 7 through passage 5 into the cylinders 2,
4, while the discharge through passage G
mto reservoir 8 is controlled
valve 47,

The application of the invention to a two-
stroke cycle engine differs in no essential re-
spect” from its application to a foiir-stioke
cycle engine, as above described, the air
compressed in the reservoir being admitted
to the cylinder at or toward the end ‘of each
inward .or downward stroke of the piston,
the compressor being'designed to stipply the
reservoir between the compressor and-the in-
let port of the cylinder, during each révoly-
ifi"val-

the. volume of the engine cylinder, -
Having fully describ

Patens is:— .
L In an internal combustion engine, the
combination with the engine cylihder hay-

directly connected to or cartied by tha
in a' ¢ylinder ing
alinement with i
engine ¢ylinder for the purpose of ¢ompress-

5

80

100

by a similag

i06

my invention,,“
what I desire to claim and securs by Letters |

-ing a piston therein; of a compressor draw-"
ing in ‘air comprising an auxiliary ﬁuis n 12§
' e

B
b

ing the air and delivering during each cygle 150"
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of the engine a greater quantity than the

maximum quantity required to be supplied
to the engine; a reservoir between the com-
pressor and the.intake of the engine into
which the compressed air is delivered; and
a relief valve for maintaining the pressure
in said reservoir at a constant value irre-
spective of variations in the pressure of the

-atmosphere, substantially as described.

2. In an internal combustion engine, the
combination with the engine cylinder hav-
ing a piston therein, of an air compressor
cylinder self-cortained and in axial aline-

_—mént with the engine cylinder, a piston in

16

20

said compressor cylinder said piston being
connected with the engine piston and ar-
ranged to deliver during each cycle of the
engine a greater quantity of air than the
maximum quantity required to- be supplied
to the engine, an air inlet chamber, a com-

" ‘pressed air reservoir, a conduit between the

_ tical partition dividin

‘25

‘30

35

40

45

650

B 1

60
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reservoir and the intake of the engine, a ver-
the inlet chamber
from the reservoir, and a relief valve car-
ried by the partition which acts to maintain
the pressure in the reservoir constant irre-
spective of variations in the atmospheric
Jpressure. ' ‘

3. In an internal combustion engine, the
combination with the engine cylinder hav-
ing a piston therein, of an air compressor
cylinder self-contained and in axial aline-
ment with the engine cylinder, a piston in
said compressor gylinder, said piston being
connected with the engine piston and ar-
ranged to deliver during each cycle of the
engine - greater quantity of air than the
maximum quantity required to be supplied
to the engine, an air inlet chamber, a com-
pressed alr reservoir, g conduit between the
reservoir and the intake of the engine, and
means for-maintaining a constant pressure
in' the compression reservoir comprising a
spring-controlled piston valve controlling a
passage leading from the reservoir to the at-
moi ere and having one end subjected to
the pressure of the .atmosphere (acting
against the pressure of the spring) and the
other end under the influence of a vacuum.

4. In an internsi combustion engine, the
combination with the engine cylinder hav-
ing' a_piston therein, of an air compressor
cylinder self-contained and in axial aline-

~ment with the engine ¢ylinder, a piston in

said compressor cylinder, said piston being
connected with the engine piston and ar-

1,208,408

- ]
controlling a passage leadin
ervoir to the atmosphere, anﬁ RC {
which the said piston slides, said cylinder
having one end open to the atmosphere and
having the other end closed and connected
to a source of suction in order to maintain

& vacuum within said end. A
5. In an internal ¢ombustion enginé, the
combination with tlie engine cylinder hav-
ing a piston therein, of an air compressor
cylinder self-contajned and in axial aline-
ment with the engine cylinder, 'a piston in
said compressor cylinder, said piston being
connected with the engine piston - ahd ar-
ranged to delivep during each éyc;ﬁl of the
engine a greater quantity of air -than the
maximum quantity required to be
to the engine, an air inlet chamber, a com-
pressed_ air reservoir, a conduit between the
reservoir and the intake of the engine, a re-
lief-valve cylinder having an inlet and an

from the res- ' ‘
lindep in -

Iy

80

supplied -

88

outlet communicating with the compression -
- reservoir and:with-an inlet chamber respec-

tively, said cylinder being open at one end
but closed ‘at the other, -a source of suction,
a conduit between the source of suction and
the closed end of the cylinder, a hiollow pis-

90

ton valvefclosed at each end and sliding

within the cylinder in order to godperate
with thefinlet und_outlet thereof, .and a

95

spring adting upon thie yalve in a gdirection

opposite;/to the atmospheric pressire so as
to tend fo'close the passage from the com-
pressioyf reservoir to the inlet chamber.

6. Iy an interna] combustion engine, the
combirfation with the engine cylinder hav-
ing a piston therein, of an air compressor
cylinder self-contained and in axial aline-
ment with the engine cylinder, a piston in
said compressor cylinder, said piston being
confiected with the engine 'plsghn and ar-
ranged to deliver during each cycle of the en-
ging a greater quantity of air the maxi-
mum quantity re1ui_md to be supplied to the
endine, an air inlet chamber, a compressed
aiy reservoir, # conduit between the reser-
voir and the intake of the engine; a relief-

valve cylinder having an inlet and an out-
“let: communicatin

with the compression
the inlet chamber re-

reservoir and wit

100

106

110

115

spectively said cylinder being open to the

atmosphere at one end but closed at the

.other, a source of suction, a conduit between

“the source of suction and the closaed end .of

engine a greater quantity of’ air than the'

m

rafd to deliver during each cycle of the

imum- quantity required to be supplied

'

to the engine, an ‘air inlet chamiber, a com-
pressed alr reservoir, a conduit between the -

reservoir and the intake of the engine, and !

1

. meaps for maintaining a constant preéssure
! s 6 compression reservoir, said means
comprising a spring-controlled piston valve '

the cylinder, a -piston valve slidifig within
the cylinder in order to codperate with the
ihlet and outlet thereof,a. ring ‘acting on

the valve in a direction opposite to the at- -

mospheric pressure so as to closs the pas-
sage from the reservoir to the inlet chamber,
and medns for adjusting the compression o
the spring. RPN :

7. In an internal combustion en,

ing s piston working therein, of an sir com-

120

N

126

In a 0 ine, the -
combination with the engine ¢ linder hav-'
140
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pressor cylinder in ‘axial alinement with cylinder in communication alternately with
the engine cylinder, a piston in said com- the atmosphere and with the reservoir.
pressor cylinder, means for connecting said  In testimony whereof I have hereunto set
compressor piston to the engine piston, an my hand in presence of two subscribing wit-
5 air mlet,chamb;r, 11;, compresﬁed air restlar- nesses.

voir, and u relief valve controlling an outlet . ‘
from said reservoir, the said meaﬁs for con- ERNEST DERIHON.
necting the compressor piston to the engine ~ Witnesses:
piston having recesses codperating with pas- Henry NortoN SKERRETT,

10 sages and adapted to place the compressor Harry OsMonp Prarr.



