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. No. 865,218,

UNITED bTATEb PATEN T OFFILE

_AUGUST WAGENER or BERLIN GERMRNY ASSIGNOR TO SOOIETY DEUTSOHE KRAI‘TGAS-
| GESELLSCHAFT M. B. H., OF BERLIN GERMANY

.AIR-SUPPLYING MEANS FOB EIPLOSIVE—ENGINES. |

- Bpeclﬂca.tmn of Isttem Patent.

| Pg.tei;tefi Sept. 3, 1907.

Applica.tmn filed Jnly 20, 1903. Rerial No. 166,369

To all whom il may concern: - $

Be it known that I, AUGUST WAGENER, & aub]ut of

- the Emperor of {JLI'IIIRJIY, remdmg at Berlin, Germany,
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have invented certain new and useful Improvements

R(,latmg to Air-Supplying Means for Explosive-En- .
gines, of which the following is a spe,mﬁc.atmn
- The subject of this invention ix apphcablt, for use
- with prluswn or mtemal combustion engines’ of the |
. kind in which air is forced by means of a special charge-
pump into a receptacie and in the nelghborhmd of the
- dead point position of the piston, after the exhaustmg |
of the products of combustion, this compressed air
~ passes into the driving or working cylinder in such a .
~manner that the part thereof first entering serves as
scavenging air and the remainder enters as mixing air
simultaneously with the fresh charge of gas and mixing
with the latter in the drivingor Workmg cylmder forms |
~a combustible mixture. | |
Figure 1 is a sectional elevation of a pumon of an
explosive engme embodymg the features of this in-
- ventmn

tube for-employment in connection with the structure -
shown in Fig. 2. Figs. 6,7 and 8are modifications: of
throttlmg means, and: Flg 9 188 sectmnal elevation ofa

valve—actuatmg gear.

In Fig. 1, the drwmg' piston 2 ccrnm,(,t{,d w.’tth the.
pumpiplstﬂn 1is shown in the position which it assumes

~ .duringits outwa.rdly-dlre(,t{,d motion on-opening of the .

 gas-inlét apertures 3. In the previous stroke, gas has
- “been compressed on. the right-hand side of the charge-
pump 4 and has been pumped into. a: receptacle the
'hlgh-prt,ssme gas pipe ¥/, where it remains until the
opening of the gas-inlet: apf,rtures 3. On the left-hand
. side of the charge-pump, air has been compressed in

~ the following stroke and: pumped into a receptacle, the

40

-or working Lylmder

45

~-pressed in the samg manner.
“kind has the dlsad‘vqntage that the division of the total

amount of air info the. correct: quanhhes of scavenging.
air and air. for- muilng with the gas is not. attained
~ directly ‘for the dlffurent conditions- Whth result “in
particular ca.ses from th-:, lungth and width. of the hlgh-_

o0

- . high-pressure air pipe 5. Inthe posu:lon of the working
piston shown in Fig. 1, a part.of .this air ‘has already:
passed throughthe alr-mlet apertures 6 into the driving.
The remainder of the air thrown
by the charge—pump , aiter the driving. plstﬁn in ltﬂi
further outward stroke has also uncovered the gas-inlet
apertures; pagses: 11].1:0 the drwmg cylinder simulta--

neously with' the: ggs which -has previously: been com- =.um;ltered .Should it be desiréd not to alter the posi-

‘tion.of the throttling device but only theamount of the
‘throttling, this object can be attained by an adjustable
throttle-valve 17 arranged in' the tube 11, Fig.-3. A
-alteration of the relative position of the thrﬂttllng de~

‘105
-a8 that-shown in Fig.- 4, .In:this. casé the flange 9-of

- pressure air. pipe, the speed of: rotation, duty, cte.

It hwa now beep showu by experlmenﬁs tha.t 8 currecl;

Figs. 2 and 3. are sectional modifications...
Fig. 418 a. sectional view showing the construction for
-altering the position of ‘a throttle valve. -
gectional detail showing a modified construction of

Fig. 5 is a

[

| pipe.
! 'mixing air flows in is less as the throttling becomes
.greater and conversely. Thus, by altering the position

of the throttling device, the quantities of scavenging
| air-and mixing aircan be varied, and by altering the
“amount.or degree of throttling, the speed at which the- -
| mixing air passes in can be varied. An arrangement

An arrangement of this |

division of the air. mto scwengmg air and mixing air
is:attained with much more certainty by introducing a

throttling device in the high-préssure air-pipe, for ex-
ample, a throttle-valve disk 7 which offers a definite

resistance to the passage of the air. In this case, the

| compressed air passes very quickly out of the part of
the high-pressure pipe which lies. between the throttle-

i}

valve and the driving cylinder, after uncovering of the

air-inlet apertures, into the driving cylinder, while the

air from the other part of the high-pressure pipe flows .
66

slowly after under the throttling action .of the valve-

disk, as is required for the proper formation of the mix-

ture. It hasmoreover been showin that the scavenging

air and the mixing air, which are supphed to the driv-

ing cylinder, are pmportmned to each other as regards

their quantxty approximately as the capacity by vol-

which. perm1ts alteration of the pomtmn of the throttling

-' -.devme is shown ‘in ‘Fig. 2, which is a section 8 and.
fthrough the high-pressure air-pipe, in which arrange- -

ment.the charge-pump is considered as arranged by:the
side of the driving cylulder and"the high-pressure. air

| -connection of this pump is considered to be attached to
fthe flange ‘8¢ of ‘the coupling 85,
| pipe comprises-the cylindrical tube 11'in which the
throttle disk 12 can be moved towards either end by
means of the rod 13 which extends to the exterior
‘through two stuffing: boxes 14, 14, The diameter of the .
| .a.throttlmg valve-disk 12 is:less than the clear width or . |
.opening of the tube 11, so that the throttling disk throt~
‘tlgs at its periphery. 1f the throttlmg disk is moved.in -
the direction.of the arrow 15, this causes a reduction in
‘the. amount of scavengmg air and an increase in the
‘amount.of the mixing.air; the converse:is. effected by -
“moving the throttlmg disk in the direction of the arrow

The hlgh—pmssure

16. Inthis:arrangement,-the amount. of throttling is

vice can:be effected:by means. of an grrangement such

.the T-piece 10 is connected on: to the: h]ﬂh-—prebsure il

uine of the part of the high-pressure pipe between the -
| throttling device and the driving cylinder to the ca-
pacny by volume of the other part of the high-pressure
Finally it is clear that the speed at which the

™
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connectmn of the. charge-pump, and the: flange 1“ t.e |
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the atrreceiver of the driving cylinder. .
picces 10 and 18 are conneeted eylindrical tubes 20 and
210 which the pistons 22 and 23 can be moved.

an the amount of mixing air is produced.

Instead of driving the

-

5

When
the pistons are simultaneously moved in the directions
of the arrows 24 and 25, {for which purpose the pistons
are preferably actuated by common driving gear, a re-
duction in the amount of scavenging air and an increase
If, in this
case, a rigid t 11\83 tling device e not employed but an
adjustable throtili ing valve 17, by means of an arrange-
ment of this kind both an alteration in the amaounts of
scavengzing and of mixing air and also an alteration in
the speed at which t,h(, MIXINgG air flows in,
duced. R o .
| The same object can he att;uined byy empluvmg, in
the arrangement shown in Fig, 2, a conical tube 26
Fig. 5, instead of the cylindrical tube 11, I the ﬂangu
27 of this tube 1s arranged towards the charge- -pump

cand the flange 28 towards the aw-receiver of the driv-
ing cylinder, a moverment

of the throttling-disk 12 in

the direction of the arrow la produces a reduction in
the amount of scavenging air and an increase in the

“speed at which thv mixing alr flow in, while the oppo-
siter cffeets are }mn[ur ek by movement in the direction

of the arrow 16, The angular or linear displacement
of the devices ‘employed in the arrangements ahove

characterized can obviously be effected either by

hand or by means of a governor.  If 1t be desired to
cmploy a very great amount of throttling, the arrange-
ments characterized would have the disad vantage that

in’ their employment the charge-pump, under other-

wise similar conditions, would PeOUIre 4 (‘(H‘l‘i"hp(ﬂl(l—-
ingly greater amount of power than with a less amount
This disadvantage can be obviated by

of- throttling.
employing one or more driven or automatic 'V:;L]VHH.
An arrangement of this kind 1s shown in Ifg.
this case, the branch 29 is attached to the hlgh-pl‘t‘&-
sure connection of the charge-pump. During the com-

pression; the air passes through the antomatic ordriven
valves 31 and 32 into the spaces of the high-pressure

pipc¢ on both sides of the throttle-valve 17, After com-
pletion. of the compression, closing of the-valves 31 and
As shown in Fig. 6 the throttle valve
17 is actuated from a governor 174 To the valve 17 by
the link 177 is attached the actuating rod 179, the latter
carrving a lever arm 174 which has one (*nfl as af 17¢
engaging and shifted by the governor 17+ This ar-

rangement can be combined with any of those previ-
ously characterized, for example, with that shown in’

Fig. 4, or with similar ones.
Anarrangement, such as that shown in g,

also-bhe employved, - The flange 33 is attached to the

high-pressure - air “connection “of the . charge-pump.:

During the (UII]IJIE“-«HHJII of “the air,” the valve 94 18
opened by means of valve-gea

free passagc to the air,

34,

tirely or partially fuljlp](,!{'= the valve 34 1s cansed 1o
Capproach its seat by the valve-gearing up 1o a definite

distance therefrom so'that it acts as o throtiling deviee
during the entrance of the mixing air into the driving
cylinder.
by the action of the governor on the valve-gearing,
valve 1tsell) the loading of the

valve-spring can also Le varied by means of a confrol

11 g device on which the governor can also act, so that |

To the T- |

of a valve of this kindd,

‘can be pro-

valves 31,

In

7oean:

50 that 1t pe FIns.
‘When I‘hv COMPIeSSION. s en-

The amount of the throttling can be varied

865,218

the valve 1s unloaded during the compression and,
'-jh-:ullv belore the entrance of the air inta !lm-'hwlng

cylhinder,
tensioning of the spring wnd the throttling is accord-
ingly mcreased or decreased. This an .,,mwwnwnl
can be combined wath that shown in Fig. 4. Instead
any other {IE?‘\-'i{'(‘, such as g
throtthing disk Fig. 8, of the same kind as that
shown in Fig. 2, can be employved, and the tube in
which It can be moved, is provided with an cxpansion
2%, so that the throtiling «lisk, when it stands in the
middle of the expansion permits free passage of the
air during the compression,  Prior to the lwrrinning of
the entrance of theair; the throttling disk 1s moved by
valve-gearing, so that it comes approximately into the
positiore 36 or 37 and accordingly influences the divi-
sion of the compressed air and the speed at which the
alr enters, |
are possible cither with the arrangements above de-
scribed or with similar ones, or by making one or both
ends of the tube 35 s0 as to taper off Lumm]ly 1n onc
or the othér direction near the cxpansion.

As shown in Fig. 9, the valves 31, 32 are provided
with guide stems 40, 40, bearing rollers 41, 41 and the
32 arc normally held against thelr scat by
springs 42, 42. These springs are artanged between
the flanges 41, 41 and the fixed guides 43, 43. The
valves 31, 32 are moved off their seats by means of Je-
vers 44, 44, which act upon the stems 40, 40 and are

12 more ar {ess loaded by a greater or Jess

st

coupled together by arms 45, 45 and a connecting rod

46.  The levers 44, 44 are actuated from the governor
51 through the medium of an arm 47, Hnk 48, lever 49
and hink a0. '

All these arrangements present the essential feature
Lhdh by their aid, both the division of the airand also
the speed at whuh the atr enters can he varied as do-
sired.  The correct division of the air into sciy enging
air and mixing air and the correct adjust mient of the

“speed at which the air enters have greatl effect on the

working of the engine.
Having thus lul]v deseribod my Invention, wlmt I

claim as new and desire to secure by Letters [’atunl,, 15

1. Phe fnmhnmhnn in_.an explosion-engine,  of an air-
{mn;mw-.m s {IIIVII]}.E;' cytinder, an aiv-conduil connecting
sald ajr-compressor and said driving-eylinder, and througls

which the whnh- of the compressed air passes to said-eviin-

der, a de vice For throttting part of the ajr in Nl conduit,
and moeans for var ving the propovtion which the llnnfiiml
i hears to the unthrottlod air in said coneiit,

2. The combination, in an cxplosion-engine, of
compressor, a driving ceytinder, an air-conduit
said sir-compressor and said driving cylinder, and through
which (he whole of the compressed air passes to said eylin-

- +*
AR a1l

der, i deviee Tor throttling part of the air in said conduit,

means Top ddjusting the amount of throttling exereised by
sl device, and means for
(e throttled air |
il | |
oo Phe mmlmmtmn
{"J]IIHIH and & piston therein, a driving eylinder having
Fwo serits of ports, a gascous-fuel-conduit connecting the

Cseries of ports ne arest one ond of he dri Iving ¢ viuult*r with

ofe enitd of suid “pump-eviinder, anosircgipdull connecting
e ofther series of ports with the olher ond of said HIHHE
evtinder, o (hrottling deviee arranged hetween the cneds of
sl alr-corduil, and a piston o said driving-ceyiinder for
suceessively opening sl closing said series of porls,

4. The combination. in an explosion-chgine, of » Py, o
an air-eotdult communieaiing ol ore ol
thyaltiing doevieo

driving-evlinder,

with =nid driving eviinder, g

In this case, also, numerous combinations

connecfing.

vialrving {he nroportion: wlmh_
iH‘HI'H to the unthrottled aiv in said eon-

Arsenred
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in an explosjion-engine, of a pump- .
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vice, and valves in said pipes.
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20
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between the ends of .E&iﬁ'-ﬁﬁﬂ'ﬂl‘litf pipes connecting said-

pump with said conduit at

ach side of the _thrlnttling de-

5. The combination, In an explqsiﬂnéenginé, of a pump,-a
driving-—uylindﬁr,’l an air-condujt communicating at one end

with said driving cylinder, a throttle device arranged

between the ends of said conduit, pipes connecting  said

pump with said cégnduit at each side of the throttling de-
_ vice, valves in said pipes, and means for opening and clos-

10

ing said valves,

| 6. The m}mbiuation,dn.ﬂu'.explt}s’ive-eﬁgiue, of a pum'p,' a |
driving-eylinder, an air-conduit communieating at one end

with said driving cylinder, & throttling device arranged be-

tween the ends of said conduit, means for varying ihe |
amount of throttling exerted by. said device, pipes connect-
ing said pump with said conduit at each side of 'the.thro_tw _.

tling device, and valves in - said pipes. - i

(. The combination, in an explosion engine, of a pump, a. | -
~ driving-cylinder, an- air-conduit communicating at one end |-
with said driving cylinder, a throttling device arranged

Ib_étween the.épds of ﬂaid--cpnﬁuit,, means. for varying the

' am'uurgt_nf throttling exerted bjr said de‘?icé, pipes connect- .
ing sald pump with sajd conduit at each side of the throt- -

tiing device, valves in said pipes, and means for varying
the .proportiof the throttled air bears to the unthrottled
air in said conduit, - B R

e

25

8. The combination, in an explosion-engine, of a pump, a .

_drixiing-c;ylinder, an air’z-‘?cﬂnduit communicating at one end
with said -driving cylinder, a throttling device arranged
between the ends of said conduit, means for varying the
ameunt of throttling exerted by said device, pipes connect-

Ing said pump with said conduit at each side of the throt-

-tling device, valves in said pipes, cylinders arranged at the -
ends of said conduit, and pistons: adjustable in said eylin-

ders,

o .~ AUGUST WAGENER.
Witnesses : S S

-~ WoLDEMAR Haupy, ©

HENRY HASPER.,

30
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In testimiony whereof.J have hereunto set my hand in
presence of two subscribing witnesses. - o



	Drawings
	Front Page
	Specification
	Claims

