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S - '-4__ Refelrmﬂ to the ﬂ'eneml extemol VIGW of-

o eylinder.

JAMES DOWNER SMITH OF PIIILADELPHIA PLNNSYLVANIA
o ONE HALF TO I OSEPH L. I‘ERRELL, OI1 SAME PLACE

AQSIGNOR OF

._GAS-fEiN-G-INE._

e

- | SPECIFICATION formlﬁg pa.rt of Letters Pa,tent No. 418, 821 dated J anamy '7 1890

S Apphcatlon filed Aprll 18, 1885. .Seml No. 162,624,

(No model )

To (zZZ wham Lzﬁ ma J concern
Be it known

h LVE
5 provements in G‘ras—Enn 1nes.

The following is a Speclﬁcatlon of my said
~ improvements, referenee being had to the ac- |

companying dlawmtrb whelem—; |

site. sides. Flg 3 is a top or plan - view
 thereof, and. Fig. 4 an end view thereof. Fig.

Hisa centl al veltmal section through the axis -

- of the motor- cylinderand ad]ae-entpalts onan
R 5 enlarged scale.

‘Fig.6 is a horizontal section
“thr 0u0h the wmtmn .chamber and the valve
by whlc,h it eommumca,tes with the motor-
“Fig. 7is a vertical section on the
| llleﬂ'l.lldl' lme w w of. Fig. 5. Fig. 8 is an ex-
‘20 termr end view of the mo‘rm-cylmder Figs. 9

~and 10 are sectional views (on a much en-

~ larged scale) of the 1“‘111131011~Vd1Ve at different
pomts

the center of the passages by which air and

25 gas are admitted to the motor- -cylinder, the
o7 scale of this and the sueeeedmm figctires being

- still further enlarged. Figs. 12 13 and 14 are

horizontal seetlons on: the 1111@5 22, Y Y, XXy

| reSpectwely of Fig. 11. . Fig.

15 is a Vlew

| 3'0 partly in section, of the Va,lve which 1s LOll-

trolled by the governor of the engine, .

- My 1mp10vemenbs are eSpecmlly adapled
~for use in connection with that class of gas-
enginesin which the charge is compr essed be-

35 fore ignition, although some of them are .aJp-'

pllC‘Lble to enumes of different types.

" Their :,:Lture and objects can be best ex-
p]amed in' describing the conqtluehon a,nd
opemtlon of the Several parts.”

with the usual water-jacket, the water-circu-

lation being malutamed by means of plpe
45 M M’.

C is the Lonuectmﬂ*-rod of the motor-pls-

ton D, the fly-wheel; E, the rod for operat-

- ing the valve mechamsm which rod is actu-

ated by an eccentric mounted upon the main
50 dunnw-cshaft in the usual manner. |

Fig. 11 is a ver tical section through |

-
‘that I, JAMES DOWNER SMITI—I

of Ph]lade]phm in the State of Pennsylvama, ?
invented certain new and usetul Im-'

~actuating the driving-shaft.

consist.

The charge is mlpphed to the motm cyhn-
der by a pump, whose cylinderis shown at J,
and which is worked by means of a conneet—
ing-rod X, attached to & wrist-pin radially
ad,]usta,ble in a disk D’, mouuted upon the 55
driving-shaft. - |

K i1s a governor Whld’l controls-in a man-

{1 ner'to be her einafter explained the extent of
T Figures 1 and 2 are views in elemtlon of
A m the complete engine as seen from .the Oppo- -

the charge introduced into the motor-cylinder.

N is a stlonn receptacle, into which under 60
certain COHdlthIl‘% the surplus chargeis forced
by the action of the pump, and which for that
puarpose connects w1th the pump—cyhndel J

by a pipe P. .

The igniting system is eontmned in an end 65
extension B’ of the motor-cylinder B, by which
the charge is conveyed from the pump-cylin-
der J to the motor-cylinder B and igniting-
chamber.

Y, Figs. 2 and 4, indicates the main 1111et- 7C.

pipe, whlch is connected with the gas-supply,
and G is the discharge-pipe leadlnﬂ‘ from a

large chamber F, mto which the dlrec,t ex-
ha,ust from the motor—eyhnder takes place.
- The general operation ot the apparatus s 7 5

as follows: A charge of mingled air and gas

is pumped into: the motor-cylmder at a tlme o
when the motor-piston is at or near the outer
end of its stroke. When the piston has been
brought to its innermost position, said charge 8o
1S lgmted driving the piston forward and
This movement
opens the exllaust-valves and permits the dis-

charge of the products of combustion into the

exhaust-chamber F, and thence into the open 83
air. In tbe meanwhile the return-stroke of
the engine actuates the pumping mechanism,
SO thafr a fresh charge is delivered into the

yhndel and the Operatloﬂ 1s repeated. .

Having thus given a most general descrip- go

| tion of the, opetauon of the machme, I will
the motor cy]mder B, whlch s surrounded-

now proceed to a detailed de&,cmptmn of those
portions wherein the present improvements
The motor-¢ylinder and adjacent

parts are shown in vertical section in Fig. 5. gy
The interior shell R’ of the cyhnder Sur-

rounded by the water-jacket terminates ina
conical compression-chamber m, into which |
“the inlet-passage n for the charge of air and
As will be seen In the dmwmﬂ's

oas leads.

I0Q



i and communiecating
1 the, 111;&1;01‘-@@}?111;1{161:
i chamber L is the exhaust-valve ¢, the actuat-
1ng mechanism of whieh will be seen on:.re- |
ferring to Fig. 1, but-which wﬂl be hereinafter |
;desc1*1bed 1t eomleetmn with the description |
of the other valve movements..
‘the exhaust-
15 laree exhaust- chamber F, whose construetion |
oo and funetwm mll ﬂlao hel emafter be de~a

‘and air upward; so as o impinge upon the
‘upper surface of the shell R’, the paasawe be-.
ing prefemhh" inclined, as %howm
the inlet 7 is a duwnwmdl} -dependmw cham-
‘ber L, partly surrounded by a water-jacket
at o with the interior of |
At the Dbottom of this |
Cmission of the ‘outside’ air.
the exhaust-chamber, as well as a portionof =
the pipe G, is provided with a water-spray- =
g device I by which water is constantly in-
8o i

When open,
alve eommumeates with

. ;S(‘l‘lbed

-'-'-'--=sisg-;hel"emaftel"debcnh@d

oo mences at the point I in Fig, 5 a,nd primarily
S ;tdl es. place 1n; the conical Lhamber 1t of the:
By reason, however, of the
extended elmmber 1L the: eombu&ﬂ;mn of the
whole charge is not. instantaneous, but takes :
place first inthe: compression:+ ehambev ne and |
subsequently throughout the chamber  I..
"This: method of: protmetmw the combustion
hasthe advantage of relieving the piston from

Giliiise

40

45

50

33

60

i The opemtmn of the pm*ts ne)w under C{}H*%
SRR ;Sldemtlon is as follows:
EEREE andairisintroducedinto the ey linder thmmrh.;

. the orifice n and fills both the eylmder proper |
.+ ....and the chamber I..
EEEREREEE ;bmuﬂ"ht to itsextreme innermost: position, ‘i:heé
1, chargeis emnpressed into the chamberm,and |
1S then ignited in a manner which will be |

T'he dgnition  com-:

T'he piston: £

a too sudden shock and is found to economize
the actual foree of the charge in the best man-
ner. Assuming that combustion has taken
place (the inlet - valve
closed) and that the piston %’ has been driven
to 1ts extreme outward position, the exhaust-
valve 7 is opened and the produetq of com-
bustion rush out into the exhaust-chamber F.
The piston &’ then commences its return-
stroke and the exhaust-valve f remains open
for a minute fraction of said return-stroke.

1t the same time the inlet-valve p is opened,
.:md owing to the direction given to the en-
termﬂ' eurrent at 2, it flows into the cylinder
above the produects of combustion, which are
still passing out through the orifice 0. The
cylinder proper is first ﬁlled, and finally the
chamber L. Thus the admission of the new
charge, following the exit of the products of
combustion oloc:ely, aids "in expelling more
completely the residuum of the previous
charge. Thefeaturesof improvementin this
connection are, therefore, the inlet-passage
with an upward prejection in the cylinder,
the subjacent discharge - passage, and the
chamber I, which forms both a supplemental
combustion-chamber and a portlon of the dis-
charge-passage.

The next group of features to which my
invention relates, and which may properly be
described at this point, are the exhaust de-
vices. I provide a horizontal pipe G’, lead- |

haust-chamber: F.
pipe G, which communicates with the: ﬂpen _
'T'he outer end of said pipe is provided =11

AP, -
ef- i i

with a case I, in which is seated a pupp SERREEE
This valve " 00
is intended to permit the dtseha;rcre from'the = 0
exhaust-chamber-and to close it ag&mst ad- EE
The interior of 1111 10

Beneath:

valve: i/,

| Jeeted upon ‘the 1ssuing
tion, the surplus: water ‘being discharged at
I have |
found: that this: method: of construecting the
[ exhanst-connection reduces the volume to be
~expelled, and by producing a partial vacoum

the |

The eharge of zas|

being |

| jacent thereto.

being of course

'ann'les to the position there

This  chamber ¢

opening outward.

products of i combus-

'the:bﬂttom’thmugh‘ the drip-pipe Z.

within the chamber K gives a softer exhaust.

It also prevents thewmtmn of accumulations 1
of unburned mmture which sometimes occur '
in the: e‘&zhaust-pas%mres, owing to missed ig- o
‘nitions in the ¢ylinder or to defective ad just-
‘ments of the valves.

ratus. It will be seen that the chamber m of
the motor-cylinder connects  at its extreme
end by means of a horizontal passage 1 with
a small chamber u, situated within the exten-
sion B’ of the motor-c cylinder., Communica-
tion between -this chamber « (which I term
the “ignition-chamber”) and the compres-
sion- ehamber m 1scontrolled by means of the

ralve V.- This valve is in the formof a spin-
dle, preferably tapering, having a transverse
opening or port 2, armlwed to register with
thepassage 1, and which T term the E 1gniting-
port.” When the valve-spindle V is in the
position shown in Fig. 6, communication be-
tween the ignition-chamber « and the com-
pression- _chamber m I1s cut off. 'When, how-
ever, the valve-spindle V is turned at right
shown, the £wo
dmmberb w and mcommunicate t1110u~'rh the
igniting-port 2. The valve movementis pref-
embly such as to rotate the valve-spindle al-
ways 1n the same direction, and thus for each
complete rotation of said bpmdle the port
1s opened twice. The movementof the spin-
dle may, however, be oscillatory upon its axis
instead of 1‘0tat01‘y

In addition to the ignition-port 2, the valve-
spindle has a supplemental port 5 (see Fig,
10) for the following purpose: Referring to
Fig. 6, it will be seen that a very small pas-
sage-way 9 extends from the rear portion of
the chamber m to the spindle V and continues

418,821 -
this inlet directs the current of entering g ae,é ‘ing from the exhaust-valve ¢'into a 5153,1'-@@@ Exj;; SEEEE RS

70

The features of im- =+ =

provement therein are the combination, with = =
the: exhaust-valve,of an enlarged exhafist- '
I chamberand diisehmﬂwe:.p*ipe leading fromsaid' ' i1
chamber totheair; also the valve eontrollmgs SRR
the orifice of said exhaust-plpe agamst back- 1
flow of air and the arrangement of a %‘pmy-i
ing device within said exhaust-chamber.
The next egroup of devices tobe: c:cimsuleredf SEREEEEEENE
;cmnprlses the 1gniting devices and partS ad=: EREE
In: I‘lﬂ' 6'1s shown a horizon- ' = 10
tal:section through: this portion of the appa- '~ ' 0

10Q:
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7 10

_*011 the othel Slde of

~ preceding charge.

---------
............

o necessary that the admission of the mixture:

- that the ignition cannot' take place exeept'
s through the Igniting-port.

- ;-:'_5

through said ports should be so conducted:

- of the perforated plate 22 over the or 1fiee of :

SEET 'j'_thls supplementary port 3 plevents the back-
. ing of the flame through it, and in this man-#

o ‘ner the second of these purposes 18 effected. ;

S '-: 20 '

In order, to clear the ignition- chamber att

- the proper time with rela,tlon to the opening

It wﬂl be seen that a

| e port 2 is shown in Flﬂ' 9 by.the dotted lines;

" where it will there be s seen that as the Spmdle*
35

40

V rotates the supplemental port is opened a

short time in advance of the main port 2.
Thus in Fig. 9 the main port 2 is about to be_.'-_
opened; but for a short time prior to this the

passages4 and 5 of the supplemental port have

- sage 3, During the time that the port 5 has

-'t]ms been. opened a $mall stream of gas and

o 45
S50

from the previouscharge of the 1o*n1t10n-ch ams-
“ber in the following manner: At the end of |

- the ignition - chamber U fmthest from the :
~ . inlet 22, I provide a small passage-way 6.

ted lines in Fig.’6.)
said spindle these ducts communicate with

an outlét-passage 6, leading from the end of -

the lﬂ'mtlon-ehambel U, and thus immediately

o '_a.f’rel the ignition‘of the gases has taken place
" and the main port 2 h&s closed -the rotation

———

-~ -thest from the mlet 22.
. formed in the casing of the 'enlarged portion

of the valve-spindle V opens an exhaust at

that end of .the ignition- c,ha;mbev which i is far-
An opening 35 is

25 opposite to the pomts at Wthh the pas-

- sage ¢ comes to rest on each half-rotation.
‘The result of this arrangementis, that the en-
- tering gases at 22 dmve before them the pro-
R ducts of eombustlon of the old eha,1 ge.

and if is cLlSOt

T'he arran ﬂ'ement |

|

oasgal

said. SPmdle untﬂ 1t~'
~ reaches the . ignition-chamber w, its orifice at
o thlb point bemﬂ* covered by & perfm ated plate’
22."(Shown more clearlyin Fig.11.) Thefunec-
"r1on of this passage-way 3 is 10 permit a small:
_‘qua,nmty of mixture to pass through for the.
purpose of blowing the ignition-chamber clear’
of the products of combustion left from the:
It is necessary that this}|
should be accompllshed in advance of the]
‘opening of the igniting-port 2,

~ of the igniting-port 2, T construct the mpple-
" mental port (see Fig: 10) in the following man- ;
“ner: Said Fig. 10 represents a transverse sec- |
tion of the Spindle Y on a; line through the |
adjacent passage 3. !
. small transverse passage ‘is formed through !

- . the spindle V at 5, and that a portion of the
TR “periphery of the Spmdle a,d,]at,ent to each end
' of said passage 5 is cut away, as shown at 4.
‘The opening thus formed constitutes the sup-
'iplementa,l port, and its relation to the main

| | %pmdle
- air has been dlsohaw‘ed into ‘the ignition-
- chamber « through the ‘perforated pl.:Lte 22,

In the enlarged portion 25 of the valve-spin- |
dle V are &uanwed two ducts 31, leading"
to a diametrical passage q. (Indwated by dot—-
| At each half-rotatlon of !

devices.

stant-state of mcandeseenoe

and rapidly deteriorate.

pensating.
dle with the wmtmfr-pmt proper the second-

At the end of the wmtlon-ehamber U near-
est to the exhaust- -passage 6 are the igniting
These preferably consist of a 1oo
of platmum wire or material capable of being
rendered incandescent by an electrie cur rent

Pm[

having conductors O, which are suitably in- '
sulated i in their passage through the wall of

the chamber wu, and m&connected with a dy-
namo or other eouvement source of electric-
ity, so as to maintain the loop 27 in a con-

nition-chamber « is su 101611131}’ charged w1th

the combustible mixtu’ re, 1gnition takes place,

and the flame commumeates through the port

n and the passage- way 1 into the cylinder,

5

When the’ ig- " N

80

where it ignites the main charge, as has been o

before descrlbed Besides aff
tection against the backing of flame, as be-

fore stated, the perforated. plate 22 breaks up
the entering current and obviates the risk of
cooling down the incandescent loop, which

might Lake place if the curr ent Were due(.,ted
upon it with full force.

In FKigs. 6 and 8 a swht glass is ShOﬁ n in

the cap 29 ‘that covers the ignition-chamber.

outfer end of the hole i 18 enlm*fred The bot-
tom of this enlarged portion forms a seat for.

since the 00101 of the ﬂame affords- the best

indication of corréct proportlons of air and

gas mixtare for perfect combustion.
- The features of improvement most prmm-

{ nent in this group of devices are as follows:
established communication through the pas-

the eonstruetlon of the valve which controls

‘ording a pro-

90

| A hole 80 1is pierced throun'h the cap and the

a glass disk 28, the remaining portion of the o
*enla,rﬂ‘ement bemﬂ‘ threaded to receive a hol-
low cyhndﬂl also thredded on its exterior,by = -
‘which the wla,ss disk is securéd in place. The

| object of thls sight-glass is to provide Imeans
of viewing the ﬂame as ignition takes place,

I10C

105

the ignition-port in the form of a rotating

Great difficulty has been her etofore
experienced in operating the slide-valves or-

| dinarily used for this purpose, since theyare
driving before it the produets of GOmbIthIOH

110

exposed to the full shock of the. explosion

e

I have found that

the use of a rotating spindle exposes a mini-

mum of valve-—surfdce to the action of the
| flame, and that such wear as does take place

115

from smd exposure 1s regular and self-com-

By COH’lbIHIHD in the same spin-

ary port for allowing what may be termed

| the “leakage of the eha,l ge” into the ignition-
chamber. and the exhaus,t-pmt the1efrom I
{ drivé out the products of combustion in the
| precigse relation which is necessary to the
opening of the igniting-port, and, further-
more, I obtain all of these three mlve move-

I20

125

ments by a simple rotary movement of the

spindle.
ous ports in the valve-%pmdle V is‘indicated

in-the drawings, and can be of course varied 1
‘to suit the GOI]lelOI]E: desired upon any par-

‘The angular relation of these vari- |

130

ticular engine without changing the principle

of oper atlor_t
The next GI‘Oup of dewees eomprve: the




IO

15

20

25

30

35

10

6o

 for weeks or months, and if the stroke of the

4

valve movements of this portion of the appa-
ratus.

Referring to Fig. 1, 1t will there Dbe seen
that the eccentric-rod E oscillates a toothed
sector U, the teeth of which engage with a
aear ¢, mounted upon the projecting stem
7 of the spindle V. This gear is provided
with a pawl, which engages with a double
ratchet-tooth secured to the projecting end
of the stem f. Thus as the sector U oscil-

lates it moves the gear e and its pawl alter-

nately in opposite directions, and at each
complete reciprocation turns the stem f (by
means of the ratchet-tooth) a half-rotation.
Upon the sector U is pivoted a tripping-pawl
a. At each déscent of this pawl a it strikes
a lever-arm T and raises the link S by means

of said lever T. This link S is connected.

with a horizontal link R, which is pivoted to
the rigid bracket Q. As the pawl ¢ in its
descent trips the lever T, the link S raises the
end of the horizontal link R and falls again
afterthe passageof the pawlabeyond thelever
T. On thereturn movement of the sector the
pawl turns upon its pivot, so as to pass the

lever-arm T, and then drops again, by reason

of its weighted rear end, into the position
‘shown in Fig.1. The downwardly-projecting
stem d of the exhaust-valve ¢ rests upon the
horizontal link R, and each time that said link
R is raised the exhaust-valve{ is opened and
Kept open until the pawl a passes the leverT.
The lower end of this stein d is weighted, as
shown, and is provided with a pawl b, which
engages with a circular or crown ratchet c,
rigidly attached to the bottom of the cham-
ber L, through which the stem d of the ex-
haust-valve projects. It will be seen that
each time that the link R raises the valve-
stem d the pressure of the pawl b against the
ratchet ¢ will tend to rotate said stem, and
on the descent of the stem the pawl will slip
past some of the ratchet-teeth and take a
fresh hold. I have found that this constanc
rotation of the valve-stem and valve prevents
uneven wear of the valve upon its seat and
thus prolongs its efficiency. Any suitable ro-
tating device will of course accomplish the
desired results.

The next group of devices are those which

relate to the operation of the air-pump and
the admission of the charge into the cylinder.

The interior construction of the air-pump is

‘of any ordinary character, and its piston 1s
operated, as before stated, by the rod X. By
referring to Fig. 2-it will be seen that the
wrist-pin 8/, carrying the piston-rod of the
air-pump, is placed in a radial slot in the
disk D’ to permit adjustment of the stroke ot
the air-pump piston. It sometimes happens
{hat an engine hasbut small duty to perform

pump is shortened to suit the requirements
in such cases it will result in a lighter-run-
ning engine and a savingof gas. 1 amaware
that this is a common device for many classes

of machinery and a variety of pumps in gen-

{

1

418,821

eral use:; butI believe no gas-engine has ever
been provided with a means of adjusting the
charge constantly delivered by its pump, the
usual method being to allow one or more re-

| ciprocationsof the motor-piston without fresh

charges.” Thislast-mentioned system of regu-

| lation should only be applied to temporary

or momentary charges of burden, as described
farther on. - R

In Fig. 11, J is the end of the pump-cylin-
der, and 17 is the opening by which it draws
in and expelsits charge. Thischargeiscom-
posed of mingled gas and air, the gascoming

| through the supply-pipe Y and the air com-

ing in at the opening 20. (Shownat the bot-
tom of Fig.11.) - . |

The valve system which controls the en-
trance of the two components will now be
described. The opening 20 is at the bhottom
of a vertical chamber 11, which is pertectly
cylindrical in form. The upper end of this
chamber communicates with a horizontal pas-
sage-way 8, the opening between them being
so formed as to constitute a valve-seat for the
valve 9. This valve 9 is hollow or tubular,
as shown,and has at its upper end a vertical

| guiding-stem 10, by which its upward move-

ment is limmited, the limitation being regu-
lated by a set-screw 19, arranged above the
end of the stem 10. I prefer to construct the
stem 10 in a separate piece from the valve 9,
and let it seat itself in the central opening of
the valve 9; but I also provide notchesin that
portion of the stem which is in contact with
the valve 9, sothat a free passage-way is left
from the tubular interior. Each time that
‘the pump draws in a charge the valve 9 1s
‘raised and air flows in by the passage 20 into
the passage8. Iaccomplish the admission of
oas at the same time, but without direct com-
munication with the air-inlet, in the follow-
ing manner: Within the cylinder 11, I mount

| so as toleave an annular space between them

a, second hollow cylinder 12. The gas-inlet
pipe Y communicates with the interior of said
cylinder 12, near whose bottom is a peripheral
seat 13. Upon the valve-seat 13 the lower
end or stem 15 of the valve 9 rests, so that
when said valve 9 is in its lowest position the
opening 13 is closed. The hollow stem 15 of
the valve 9 has near its lower end a series of
radial or lateral openings, which are shown
clearly in the sectional view of Tig.13. A
bushing 26 is arranged within the eylinder
12 for the stem 15 to slide in,and the bushing
has inits lower portion an open annular space
16, surrounding the stem15. About the mid-
dle of this annular space 16 18 arranged a col-
lar 14, having a series of vertical openings
through it, as shown in Figs.13and 14. This
collar is of such vertical height and so ar-
ranged that when the valve 9, and conse-
quently the stem 15, are in their lowest posi-
tion the collar 14 is opposite to and covers
the whole or the greater portion of each Iat-
eral opening in the stem 15; but when the
valve 9 and stem 15 are raised saild openings
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in the stem 10 come 0ppoq1te to the annnlar |
 space 16 above the collar 14.
- cation is established from the pipe Y, (when
- the stem 15is raised from the seat 13,) throuﬂh

the perfomtlons of the collar 14, into the annu-

- lar'space 16 above the collar, thence through

the radial openings of the Valve stewmn 15 mto

the interiorof said stem, and fromthe interior:

o of the stem 15, throuwh the notches of the

I0

e

‘second stem 10 into the. passage-way 8.

"thlouﬂ'h 1ts 111ter101

avoided by my arrangement.
‘that the pump commences its back-stroke all
these valves close instantly, and communica-

I'n
this manner eaeh time that the valve 9 18

‘raised -air is admitted around it and gas
but no eommumeatmn“
1s ever esta,bhshed between the gas-passage
and the dlI-pdSb‘W‘e so that.-the gas cannot
leak into the open air.
are opened and elosed by the movement of
a single piece, and therefore. in ,uniformity
_both as
ing.
~ coupled, it is found that they sometimes act
irregularly, especially when the full charge

Moreovel both inlets

to time and- relative extent of open-
“Where the valves ‘are separate or not

is not being pumped. This is entlrely

~tion both with the gas and airsupply iscutoff.

To insure a thmouoh commingling of the

- airand gas, I apply across the opening which

30

leads from the passage.8 to the inlet 17 of

the air-pump a quantity of -wire-gauze 18.

The passage of the currents of air aJnd gas

~ through the meshes of the wire-gauze breaks
-~ up the stream and causes an 111131!11&136 mix-
35
'~ . upon the return-stroke of the pump, which
- forces the mixture into the motor-cylinder.

ture, and the operation is of course repeated

~ Supposing the pump to have drawn in its

- charge of air and gas through the combined
valve system WlllCh has ;mst been desecribed,
‘the return-stroke of the pump closes said

_'-'”::.ystem of valves and forces the mixture of
~ air and gas along the passage-way § to the

50 I

~ valvep, Wthh controls the opening n, into
g5

~~ thepressure beneath it and falls as soon as
~the pump has eompleted its stroke, thus cut- .
ting off the egress of the mixture from the |

the motor-cylinder. - This valve is hfted by

motm - cylinder. -Said valve p is provided
with a pawl-and-ratchet dewce 1 7, attached

. to its stem p and c¢ase, respectiv ely, and simi-
lar to that previously deseribed in connec-

tion with the exhaust-valve ¢, the object be-

. ing, as before stated,to cause the eontmuous

slow rotation of the valve

~~ + The most prominent feature of improve- |
~ment in the group of devices just described

- is’ the peculiar construction of the double

6o

‘valve by which gas and air are admitted

through the same ﬂ‘eneml inlet, but without

- coming in contact untﬂ actually W1th1n the
‘main passage-way of ‘the machine. -

- The next feature of unpmvement 1echtes to
the governing devicas.

cyhnder J, I arrange a second cylinder or re-

ceptacle N of about the same cubic capacity

as the pump- eylmdel and establish commu-

—

~Thus communi-

to open the valve 21.

| 'motor-cylmder

The moment

Beneath the pump-

‘nication between the pump-cylinder J and said

cylinder N (which I term the “over flow-cyl-

inder”) by means of a pipe P. In this pipe

P, which is shown in the detail view of Fig.

70

la is a balanced valve 21, turned by means' -

of the connecting-rod g, which 1S atmched to.
the lever 7, Opemted by the governor K.
‘When the balls of the governor moveoutward,

the lever A pulls the eonnectmn‘-md g, SO as

“When, on the other
hand, the balls moveinward, the leverh pushes

the. conueetmﬂ -rod ¢ and closes the valve.-

Supposing the pump at this time to be in op- 80

eration, if the speed of the apparatus is too

great, the action of the governor K upon the
valve 21 permits the dlschm ge of the whole

or a portion of the pump’s contents into the

overflow-cylinder N, since the mixture from
,‘rhe pump finds a more ready exit through the

pipe P than it does through theinlet » of the

and no ignition takes plage therein, so that
the momentum of the fly - wheel alone CON-
tinues the action of the engine.
omission of a single chawe in the motor-cyl-
inder thus bmun'ht about be insufficient, how-
ever, to reduce the speed of the engine, the

'balls of the governor still remain in then‘ out-

ward pomtmn and the valve 21 in the pipe P

still remains open, sothaton thereturn-stroke

75

The motm eyhnder is thus
left without any new charge of air and gas, |

Should the

95

of the pump no new charge of airand gasis

drawn in through the main inlet of xalveq-
therefor; but the contents of the overﬁow—eyl

inder are merely drawn back again, and so

long as the condition of too great SPeed exists

in the engine the pump Would merely con-

tinue to dmw its charge from and redeliver

1t into the overflow - cylmder In practice,

however,the operation cannot continue, since
the speed of the engine is immediately re- .
duced by the failure to-supply fresh charges

to the motor-cylinder, so that the action of the

governing devices soon closes the valve so far

as is necessary to maintain a uniform speed,

and the normal action of the pump is resumed,
supplying a fresh charge at each reeiproca-

tion to the motor- eyhnde This governing

system perfectly compensates all tempomry.

100

105
II_C}

TR '

or accidental variations of burden upon-.the -

disk D’, as before stated.
I claim— .
1. In combination with the complessmn-

ch&mber of a gas-engine cylinder, an inlet-

duect leading thereto near its rear end and an

engine, while the more permanentadjustment.
of the chargesis preferablyeffected by means:
of the 1*a,d1ctllyﬂad,] ustable” er‘st—pm 25 in the

120

125 .

ontlet auanﬂed upon the same side of the

chamber and between the inlet and the pis-

ton, the line of projection of the inlet-duet
| being such-as to strike the opposite side of

the ehamber or cylinder, whereby when' the

charge 1s admitted before the completion of
the exhaust the 1dentity of the entering and

outgolng currents is maintained, substan-

\ tially in the manner set forth.

-

130
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2. The combination, with the compression-
chamber and the supplemental combustion-
chamber, arranged relatively to one another
substantially as set forth, of an inlet-duct
leading into the compression-chamber at a
point adjacent to the supplemental combus-
tion-chamber and an exhaust-valve commu-
nicating with said supplemental chamber.

3. The valve-spindle having a main ignit-
ing-port and supplemental inlet and outlet
ports arranged at an angle to said main port,

- whereby as said spindle moves the said sup-
plemental ports are opened in advanceof the

opening of the main port, substantially as set
forth.

inlet-port leading into the ignition-chamber, |

of the perforated plate arranged over the

opening of said inlet-port, whereby backing |

of flame is prevented and the entering cur-

'
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rent is broken up to avoid direct impinge-
ment upon the igniting device.

5. The combined gas and air inlet consist-
ing of a hollow valve the exterior periphery
of whose head rests upon a seat formed In
the air-channel and the bottom of whose stem
rests upon a seat in the gas-channel, said
stem being provided with lateral openings,
and which lead into a chamber of the gas-
channel above said Jast-mentioned seat, and

said chamber being provided with a perfo-

rated ring fitting closely around the valve-
stem and of such vertical height as to con-
trol the lateral openings of the stem, the

25

20

whole combined and operating substantially 35
4. The combination, with the supplemental | as set forth.

JAS. DOWNER SMITII

Witnesses:
THos. M. SMITH,
GEO. A. VAILLANT.
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