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To all whom 4{-may Lﬂ”‘lfﬁ”“?b v | 8—3 the line of pressure which corresponds
e b nown that I, Flams Wepssaww, of | to the end pressure. of [he expunsion siroke.
Borg  Gladb ach, 'f;m*,u‘n.i}w have invented | Therefove, #H-+6 represents the suetion
corbain noew and usetnd Ta:ﬂumur}“wnw bs 1 ﬁp - stirole, 6—7 the compression stroke, and
pAraLis  Lor "*-L"h‘m":f"rmiwf-ﬁ'. Heot mmﬂ:ﬂ essed | T—8-—9 the working streke. The di seharge
UHases, ”WJ'ML Lhe 10! imfm;:; ig o specifica- | Hine 9—10 is the resull of permitting ih@
tion, referelice being had to the CCOmpany- | gases s Lo be Mampﬂﬂ into w reservoelr i;)\, the

_;[I‘j,‘[_jg_%_ﬂ,__l { f LT |I il L"?J o . |
This gy ention may b 2 ad
render availabl

smployed fivst too) fe the ¢
DEnEIon. 1*w='“*wmh hot {;m"ﬂ“ghm M}fhw 6g are
capeble of delivering, for instance, “for the

(R AR TS s;}:.f{f' operating compressed air tools,

or oy hiting liguds, ete, and %Lmn{] to
ntise the ¢ Mum cal propert EL‘";:: of such gases
wheve the chemical re-sction to be ut‘nﬂ i
takes place more efficiently at a pt{h HRE
Higher § T that m‘ the atmospher
in the form of my invention ]m:a:'um:m ter
30 QeS0T nwﬁ_ AL, -ma.,w?ml combustion  engine,
vig: & four g.w_m oag engine, 18 provid led
W u.L' WEans L"ﬂwi"}m.ulw engine m:-.mm cl1s-

l

aiges { T‘"r:_taa ,,r,w.u,; IR JJ 'rrn.:imf-‘*: into a reser-

voir which is under more than atmospheric

J'J"LHE,—:?EHJLP:}' .rIU’L.“ :ME Ay ;ih?ﬂ‘ “} QH‘&;” 1L G }j aort]- -
L'W : -EWHE ﬂlm ency the products of com-

remaining in said engine toward the

ihe dischar; ve stroke are permitted to
L 3-=“:" e J‘H
HHWE&EJ.. cessentially  lower pressure
Liian that of M}m-mh{l5:;._.:.{. gases 111 Eiiﬂiid reser-

I%I'I‘ HI:III,!' H_ ..1. .IP

oy _1'ﬁ'1fif.u.u:jﬁi_..lnw mﬂ'ﬂlg} rebends the various
nowvel f ﬁlﬂl"i‘*f‘" et construction and arrange-
mient hereinafter more uﬁmamly *-apocmm,!

An the dr awings, Figure I, is a diagram of
a.Tou i w“lﬂ engine 1 W”Iﬂllh in accordance

ST ui nvention in s simplest form.
Mzug; ' 5 a4 cingram of a four cycle engime

r,pf] u‘ :},'_.":;;':r; A0 wm 00 F‘Li ) this in ffmnm-
wh sre Lhe wases ave pumped into the:reser-
.E.,‘*."-m,,ﬂ “h-..m S50 w-mwlw than at the end of
*JH connsion. stroke I T, 18 oo dia-
of .,..mm f”*a:;m vwmw WO 1{111%*’ n ac-

TR urh 4 different from um ind icated in:
Wi, A0 ﬁm MH the same final effect of
nainbain ing o higher pressure in the reser-
oAy LA -'."E.;'QE;;,;;;H‘EJ of t he ond Pressure of the
expanding pases. g L _"5*‘-,: 1§ n diagram-
antie view sho u"%.rawlﬂr ﬂ“ typieal o elements of
G DATATIEE f-a"e;stﬁ:zt"ﬂu .m g my wwmm‘% Fig.
Y, shows a mod 4J"m 1 form of apparatus om-
bodying my mveabion,

Eeferring to I n L represents aile
pers ne, el e alraosr ahere Hipe, and

the atnios i shere: or inio a space

14 "ﬂlﬁﬁ]ﬂl‘

1 m-mt%;;.mmdy

| fﬂﬂlim

gateatY

| area G—D-—1 0—14.

'iw-m son 15— "E“':":L 9 and 15-—G-—14-

adlmi of the engine piston during its back
bu oke, and the {m{l}mw of the exhaust v alve

b the point 9, the pressure maintained m
thu rESeL VoI hmw the same as that wn the
w[mflu* at 9. The exhaust
closed at 10. Without any bpvu al arrange-
the compressed gases remaining in
the clearance space w ould have to expand
to atmospheric pressure (approxumately as
shoWi Mr the dotted line 10-12) and the
chavge would enter only during the
period indicated at 1246, ﬂ[ ﬂl%qli{”}ﬂy
not only w ould the work done iw the engine
be less than would be attained with the nov-
mal suction stroke 5-—06, but the volume of

the compressed mma gases would be dimiln-

ished to such an extent as
process practically valueless,

In order fo increase the efficiency ot the
emﬂ*um and the voluge of the spent gases,

I provide a vent hmn the engine {*}]uulw Lo
ih atmosphere (or to 2 fblmm nnder essen-
tially Jower pressure than that in the en-
vine eylinder) at the point 10, after closing
the corinection between the {*11[11114'_, w!mdm*
and the reservoir. M:fuf-:«ﬂq{mhly the pres-

to render the

mm will fall according to Ime 1014, so
that the new charge w [“ be admitted to the

y!.m-:f{m;* during the period 14—06.

in Hig, I, U]L work of the engine w ithout.

the pumping action is l*f*p]mf:*n[{*l by the
area G—7-—8—9 and the pump work by the
The 1
i”@lja of the engine corr L‘nl)ﬁil(hl]fi to the dif-
ference between these two aveas or, deduet-
ing the overlapping areas, to the difference
| ~10.

I35 .ﬂitmimw to Iig. I which ilustrates a
se where the ;__;.aam are pumped i the res-
ervolr at a pressnre higher than that at the
end. of the CEPANS ST _“ﬁﬁ{miﬂ the exhaust
x“ﬂwh is opened al 17 imme tﬂmuhh' Hw pres-
sure indicated EJ the line 18 is establi ahwi
in the reservoir {(ab point 19) and ¥ TRILIE
batned di va the latier part of the tf:attmn!
sirolre 19—20 0f t] mpmm i and the enfire back

Y P T.,.. . r lllhi i | . 1
i E.,.}-N’J“ The volumetvie worl of wa

punpIng action © OUPCA[OT L{{ Ly the line

) i‘: -'--:1 - .-|F ' 'H .
P U D Lo et h H'H worle of the ong E;bl_h 10

esuliimg :mm{ ate o
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1lmmn the elosing moverment
50 HmL ,lle.}Jlu,s:-nitn: from the reservoir 25,
Taels
Cvalve.

o4 B
ot

GO

D

the same linal eflect of ne 1-”11*”-‘”“.:

-in [‘lm reservolr indiealed

1578~

_*um by nicans of 2 checl valve ¢
{he space Lelween

spring 31, of

Dbefore the H.Imuml valve 26, 1s opened.
- order to diminish the presstve re jurred to
vadve 26, T find 1t advan-.

'1{} have Lthe spac

are

Eégg

1s represented by the difierence between the
arens [H-—T-—8--17—19 and 15—6-—14--10.

[P, 141, mdicates an arrangement dif
i from that indieated in Fig. 17, but with
y u higher
pressure ih the reservoii than that of the end
pressire of the t\pmun o euses. tn this
case, the exhaust valve opens during
Lack stroke of the pr=ton «t the poiut 17, and
the expunsion Tme continues fust to point

n; -

9, and with the resulting (mnpwwamll lme |

9 —17 whicl overlaps if no heat is trans-
mitted. Il:ml(‘{llﬂif‘-‘l‘,?’ after the opening of
the exhanst vaive a pressure
by the lime 18, be-
gimning at point 19, and the pases
ch arw-{l during the period indicated by the
line 19--10. The work of the engine cor-

responds to the difference bEtween “the area
Q2 Hn 0110 htmd and the dareas
lf) ----- -17 on ihu other_

19-——6—-1. ;L—-—-—lU ];] us 2

Referring to Fig. IV, the 1 CSCIVOLL Qo, for

rOCeIVIng he COHPIY “‘abL{] oases, s eonnected |
¢ en- |

o the exhaust valve 26, of a four cvele
28, (londed
4 quil} as possible),
sard valves 206, and 28, contains the check
valve 30, which opens tomud Um alnios-
phm:{, and whicly is retained on itsseat Dy the

spring 51, as long as said mhtmat mh ¢ 20,18 |
opell.

Said arrangement is such that as soon
as the exhaust valve 26, begins to close, (at

the '])f:}int 10, 1n the diagrams aforvesaid) the
30, 15 released

the check valve
to allow said valve to open.  As soon as the
pressurein the space between the valves 26, and
28, talls bele-v that m thereservoir 25, the valve
28, 1s forced upon its ,%mi', i the pressure
i the engine chaniber 33, and in the space
between said valves 26, and 25, can escape
"111011”-11 the valve 30. Therenpon, the ex-
haust 26, closes entirely, and the suction

stroke o1 the vlwum can ]JCUlH Hmwer

» when the pressure i the engine- clmmlmrf

' ‘}‘}

a3, after combustion and lhbl'tl‘*l eXpPAnsion .
equals the pressure in the reservoir 25, the

checke valve 30, must be foreed upon ils seat

In

open the exhanst
tagenus (o open-the check valve 98, atter or
L of the valve 80,
upon the under stde of saind exhanst
The valves
be operated simply, 1n paws, or all at- (he
swne e, or satd valves m: vy he umx]mu*d
1L 4 wwI{ struetitre. such as a rotary slide
yalve, I may be noted that it is advisable
bobween satd valves 26, and
28, as st gy possible, (o avold loss of ef-
ficteney.  The chicek valve
(he atmosphere, so that the {“ﬂcil}lll.{_’; OUSCS
{_’!I_lLIl{!]Jf removed  from

the

1b {“":ltu]\}] 1“‘11] U’:.].

ure dis-

producer 38.
the pressure in the compression chamber 33,

| mult 15 shown i ﬂlﬂ

chan )u',' B0
| l.m arrangewent shown-in Fig. V, of reduc-

1) 1terml

I TO

26, and 28, aud u(), Calll

5102 iy opell Lo

the working

023,324

cycle, or, they may be 1111}._ed with the suc-

ceeding charge for the uuum or, 1f the com- .

bustible eats Jor the engine 1s- furnished by

4Py oducer, the spent gases may be advanta-
As a

matter o1 fact, 1t 1s necessary to employ the

seulisly conducted to 5.:11(1 producer.

70

highest l)(ib*:ll)lt contpression and explosive

l)lt‘“a*:ll}{‘b, to attain the greatest advantages.

from the invention, and l 1111(1 that the dan— -

ger of premature ignition is avoided and -
lunhu conipression 1s pogalble, 1if the S}_Jent

gases are mixed with a charge containing

.Lml} inflaninable gases. The advantages

UJ.

_leer is that a lure ger percentage of carbonlc
oxld and less hydwﬂen 1s contained in the
gas than produced, and such pr{)ducer gas-.
thef'-; o
present invention because carbonic OKld will
stand -higher compression. ‘than hydrogen
W ithout causing premature ignition. -
| In Fig. IV, which slio WS i t} pical embodi-
| nent 01‘ uiy invention, in connection with -

may be ...1dmntaneougly employed by

admitting the spent gases to a gas plo-_-{__ -
80

a gas producer, the L.?s..hdllb’ plpe 35, opens

_11110 the chamber 36, below the giate 37, of
the producer 38, so th‘lt the - L\Ll&[lbt gases#"ﬁ

qre illlh.bd with Lhe alr eutulnﬂ said cham-.
ber 805 by the port 39, 1n said t,lmmbel be-

tore tr .;uuullw
llu., valve 80, wlll(,h reheves

the body of fucl 40, in said
95

nay be so arranged as to open divectly into
the latter, in whicl: case, the chieck valve 28,
may be omlu{,d and Lht loss of pressure. 111

the space between the- valves 26, and 98,
which occurs at each opening of ‘the th"
30, be thereby obviated..

sppmrales the valve:

=

ing the numbw of vahcs opening into the

understood that a decrease in shid Welght

Stich an arrange- -
‘V which also shows -
ineans to mtlmluu, tht, spent guses into the
gas intake pipe 4%, leading to the engine.
-IL 15 also feasible to locate .the valve -30,
mmm 1111, mh,t valve 43, so. that the latter-?_ R
30, from the engine -
’11115 has thb advantage over
110

, 100

of the engine chamber 33, The
chieels mlm io 1s wewhted 80 as to. 1'egu1ate-_ )
Llie pressure in the reservolr 25, 1t being -

115 -

lowers the pressure line in the indicator card

II[

of the engine, as shown by line 46—47, in
Ii' lowever, the weight of S&ld{-.'f‘
le 15, 15 111@1 eased, the plet-sure Ine rises..

as indicated by the hne 4950, in Fig. 111, (26

and the l'L%llltlllﬂ' worlk Uf the engine varies

ﬁtwordj nely,

I‘huretore if ‘it is desired to
“utilize the whole powvr'm the engine for
cenerating the largest possible quantlty of
spent guses, ab-the lllghest poamble pressure,
the governor 52 of the engine may be con-
| nectod with (hio chieele valve 45, as shown in
[fig. Vo such a 11111111101' that during an in-
crease of the engihe speed above the 1101‘11131 .
| the wuuht upon thu mlve 45, 15 mcreased
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15

- in, without departing
tures of my vention.

20
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thereby increasing the
resulting work done.
thereby regulating the sneed of the engine.
Qimilar. regulation of the engine may be
offected if it does other work besides that of
pumping the gases, for instance, the opera-
tion of any kind of machinery. In such a
case the governor would so regulate that all
of the surplus power developed by the engine
beyond that required at any time by the

machinery would be utilized for pumping.

[ 1

Tt is to be understood that I do not desire

to limit myself to the precise details of con-
struction and arrangement herein set forth,
.« various modifications may be made there-
from the essential fea-

I claim:— | - |

1. The combination with an internal com-
bustion engine; of a reservoir; Imeans ar-
ranged to deliver the waste gases from the
engine into said reservolr at a pressure
higher than the atmosphere, and to permit

the compressed gases remalning in the com-

o5 bustion chamber to escape at lower pressure

-
- )
-

35 connecting the

before a new charge is admitted; and, a
pressure regulating valve communicatling
with said reservoir arranged in operative re-
fation with the engine governor, whereby the

30 pressure in the reservoir is increased as the

engine speed 1ncreases, substantially as set
forth. IO | o

9. The combination with an internal com-
bustion engine; of a reservoir; a conduit
exhaust port of the piston
chamber of said engine with said reservolr ;

o branch conduit connecting the exhaust

port of said engine with the atmosphere;
and valves arranged to control said conduits

40 independently, comprising means arranged

to positively open one of said valves and to
close the other, substantially as set forth.

9 The combination with an internal com-
bustion engine; of a reservolr; o conduit

45 connecting the exhaust port of the piston

50 dependently,

chamber of said engine with said reservoir;
- branch -conduit connecting the exhaust
port of said engine with the atmosphere;
valves arranged to control said conduits 1m-
comprising means arranged to
open ‘one of said valves and to

positively
regulating

close the other; and, a pressure

valve in operative relation with sald reser- i

pump work and the | voir and In
by the engine, and

said gas producer;

connecting

bustion engine; of a reservoir; a

28th day of November 1900.

aforesaid, substantially as set forth.

4 The combination with an internal com-
bustion engine; of a gas producer; a conduit
leading from said gas producer to the inlet
port of said engine; a second conduit lead-
ing from the exhaust port of said engine to
a reservoir connected
with said exhaust conduit; a check valve ar-
ranged to adinit flurd from sald exhaust con-
duit to said reservoir and. prevent return of
the same; and a valve 1n said exhaust con-
duit, comprising means to normally prevent
the passage of fluid from said exhaust port
to sald gas producer, substantially as set
forth. ? |

5 The combination with an internal com-
bustion engine; of a reservoir; a conduit
said reservoir with the exhaust
port of the engine; a valve controlling said

exhaust port; a separate valve controlling

ihe admission of waste gases from sald con-
duit to said reservoir; and a relief valve be-
tween said engine exhaust valve and said
resorvoir valve controlling the emission of
the waste gases to a region of lower pressure
than in sald reservoir. - * |

6. The combination with an internal com-
valve ar-

ranged to admit the waste gases

waste gases to escape
from the engine combustion c amber toward
ihe end of the discharge stroke at a lower
pressure; and means arranged to positively
actuate said valves. =

7 The combination with an internal com-
bustion enginég; of a Teservolr; means ar-
ranged to deliver the waste gases from the

enoine into said reservolr at a - pressure

higher than the atmosphere; a pressure

regulating valve operatively connected with
said reservoir; and means arranged to auto-
matically vary the pressure determined by
said regulating valve. |

In testimony whereof, I have hereunto
signed my name at Cologne,

NEUMANN.

* HANS
Witnesses:
Brussu F. DuNnar,
Louis VANDORN.
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dependent of the other valves

from the
engine into said reservoir at a pressure
‘| higher than the atmosphere; a valve- ar-
‘ranged to permit the
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