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Patented Aug. 20, 1807.

Application filed April 11,1906, Serial No, 311,037,

Toall whom i may concern:

Be it known that we, CuenowETs Hovkuy and Frep
E.. Norron, both of Youngstown, Mahoning county,
Ohio, have invented a newand useful Gas-Engine Inlet-

5 Valve, of which the following is a full, clear, and exact
description, reference. being had to the accompanying

-drawings, forminb part of this specification, in which—

Tigure 1 is a sectional view showmg our-improved
valve applied to one form of gas engine; Fig. 2 is a see-

10 tion on the:line II—IT of Fig. 1; and Fig. 3 is a view
showing means for operating the gas admission valve.
Fig. 4 is a side. view, partly in section, showing one
form of ‘governor and its connections for operating one
of the valve members; and Fig. 5 is a section on line V—

15 V.of Fig. 4. Figs. 6 and 7 are respectively plan and
side views, largely diagrammatic, showing the applica-
tion -of our invention to a four-cycle, double-acting,
tandem gas engme .

Our-invention is applicable to gas engines of any

20 form in which it is desirable to introduce the gas and air

“in predetermined proportions; and-it consists in the

“onovel construction and arrangement of valves and
valve: mechanism all substantially as hereinafter de-

--scribed and pointed out in the dppended claims.

25 In the drawings. the numeial 2-designates the eylin-
der-of a gas engine, 3 an exhaust valve of any suitable
type which ds operated by means of the compound le-

- ver mechanism 4, 5 and 6 from an eccentric 7 on a shaft
8, operated from the engine shaft by the usual half-

30 speed gearing.

9 and 10 designate the sparking pomts the point 9
being carried by a relatively fixed spindle 11, while the
point‘ 10 is carried by a longitudinally movable spindle
12, which is actuated by a hammer device 13, operated

35 ‘by a lever movement 14 connected to a lever of the in-
let valve 'operating mechanism presently to be de-
scribed. - This igniting device forms, however, no part
of our present invention, hut+is fully described and
claimed in‘the co-pending application of Fred E. Nor-

40 ton, Serial No. 311,034, one of the applicants herein.

" 13 designates the inlet valve, which controls the ad-
mission port-16. . The valve 15 is of the mushroom form,
and is secured to a stem 17 having a guide at 18, and
whose free end is engaged by a lever 19 of a compound

- 45 lever-operating mevement 19, 20, 21, 22 and 23 oper-
ated Hy an arm 24 of the strap 25 of the eccentric 7 be-
fore referred to.

- The valve-vperating < nwchamsm sh(mn and thus
buoﬁy described forms the subject-matter of a second

50 application of the: said Fred E. Norton, Serial No.

311,032.and is shown h rewith for the purpose only of

llhhtmtmg ntéans for:the operation ‘of the'inlet valve.
CThe valve: ~tvm 17-is disconnected flom thelever 19;
s0 that the valve and spmdle are separate from all other
55 parts and the valve is free to ad]ust ‘itself to its seat
against the peripheral Wall of the adnu<510n port 16 un-

‘der a1l conditions. The valve is seated by means i o
‘spring 26 which has a bearing at one end a&anmt
engine frame at 27, and at its other end against

movable cap 28 Wh;ch iz secured to the spindle 10, 8

The cap 28 is provided with a hollow evlindrical por-
tion 28, in which is seated a piston 29 sccured to =
sleeve 30. Seated between the piston 29 and 2 boss 31
of the frame is a second spring 32. Scecured to the
sleeve 31 is a valve body 33, which is of cylindrical
form, and which has the circumferential ports ¢ and b.
This valve 33 has the three seats 34, 35 and 36.

37 is the gas inlet and 38 the air inlet port. Scated

| around the sleeve 30 behind the valve 33 isa compound

valve for controlling the admission of gas in the port 37
to the valve 33 and its chamber, This compound valve
consists of four disks 39, 40, 41 and 42 placed adjacent
to cach other, and formed each with a series of segmen-
tal openings ¢. -The disks 40 and 42 are stationary,
while the disks 39 and 41 are capable of a rotary move-
ment in order to vary the effective area of the openings
through the series of disks.  Various means may be pro-
vided for operating these movable disks. Thus, the
disk 41 may. be operated by hand, while the disk 39 can

be operated by any suitable connection with the en- |

gine governot, the preferable method being, as shown in

_Fig. 1 to move eaid disk by means of a suitable crank or

eccentric 43 having a fixed throw, but a variable time of
motion relatively to the engine crank. This relative
change in time may be accomplished in an. of the
ways usual for steam and other engines, aund is not
claimed as part of our invention.

In the drawing, 1 have shown the disk 41 as con-
nected by gear 44 with a longitudinally movable rod
45 which may be operated by hand, or by any other
suitable means, while the disk 39 is connected by o
link 46 with a rod 47 which is connected through the

Tevers 43¢ -and rod 43*to the crank or eccentrie 43, as

shown in Fig. 1, and which is actuated by a connec-
tion 43 to a governor 430,

Figs. 4 and 5 illustrate in detail one arrangement by
which the governor is caused to act in the manner
described. This governor is the usual fly-ball gov-
ernor, driven from the engine shaft through the shait
50 and bevel-gearing 51. '

52, 53, 54 and 55 designate the gear wheels of an
epicycloidal gear train, the gear wheel 54 being keyed
to the shaff 50, and the wheel 55 to 2 shaft 56. The

‘wheels 52 and. 52 are intermediate gears, held in mesh

by the links 57, 58, and 59, and the wheel;52 Leing
supported by the hn]\s 60 which carry a pin 61 con-
nected to. the governor arm 62 by a link 63, On the
end of the shaft 56 is the crank arm 43, to which the
connecticn 43t leading to the levers 43¢ is attached.
The ratio of the gears 32,-53, 54 and 55 is snch that
the crank 43 is driven at the same number of revolu-

tions as the engine shaft. As the governor moves up
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or down, it moves the gears 52 and 53 with it, and con-
sequently causes the rotation of the crank 43 either
clockwise or counter-clockwise, independently of the
rotary motion given to it by the rotation of the engine.

In other words, the action of the governor is to change .

the phase relation of the crank 43 with respect to the
main engine crank. : :
In setting the valve plates, with- the. engine. crank
governor in its down position, the

valve plate .39 will be on the point of opening, or
“cutting-on”. -The down position of the gOVernor, or

" the lowest extreme of its travel, is, of course, the full-
- loed. position.

With the engine running’at half load
and the governor in its mid position, the crank 10 has
been retarded by about ninety degrees of ite travel
and consequently the governor valve is not opened
until about mid-stroke of the- engine piston. The
same result may obviously be obtained by using ‘&
shaft governor instead of a fly-ball governor.

The shait 50 is shown a8 driven by a sprocket wheel
50% and chain 50°, (sce Fig. 1), from & shaft 65 driven
in any suitable manner from the main engine shaft 66.

By driving the gas governor valve at the same speed
as the main éngine shaft, we avoid a complication of
ghafts and- driving mechanisms. This will be under-
stood by considering & four-cycle double-acting tan-
dem gas engine, with one cylinder hehind the other.
Designate the end of the cylinder next the bed-plate
as A, the other end as B, the forward end of the second
cylinder as C, and its other end as D, the inlet valve
bonnets are all the same, and the yod 47 runs through

all four bonméts. ~The govdrnor valve plates of A and

C will open clockwise, while by connecting the links
46 to opposite sides of the valve plates, the other valves
may Le made to open counter- Jdockwise. The rod 47
is reciprocated by the crank 43, so that the valves of
Aand C open on the forward stroke and B and D on
the return stroke. The main valve 15, for A is the
only main valve, however, which opens on the for-
ward strole, so that the opening of the governor valve
for C is an idle movement, no gas being admitted.
From this, the advantage of driving thz gas valve at
the same speed as the engine shaft will be lear, since
otherwise o complication of wechanism would be re-
quired. In order to secure free movement of these
disks, they may be seperated from the adjacent fixed
disks by means of small washers 48, as shown in Fig.
2. The gas is admitted through this compound valve,
thence through the ports 34 and ¢ into the interior of
{he valve 33, and thence into the cylinder hy way of
the ports hand 16, Theair from the port 38 also passes
into the valve 33 by way of the ports a, and thenee fo
the eylinder, mixed with the gas, by way of the ports
b and 16, the interior of the valve 33 lorming & mixing
chamber, i

Tig. | of the drawing shows the position of the parts
when the engine crank is on the dead point and is
just about to start the piston forward on the inlet
The valve 15 is slightly open, and “the air
in the eylinder 28 hack of the piston 29 is beginning
o be compressed, therehy tending to open the valve
9%, As soom ay the engine piston moves forward, the
eylinder 2 Talls, and the valves 15 and
29 move forward, admitting air through the port 38.
Hhe valve disk 39, whieh is contiolled by the gov-

1

the fixed disks 40 and 42 by the

863,022

ernor, will not at this time have opened unless the
engine is unde[},, maximum oad, and consequently
no gas will be T'dmitted until the -crank is moved
through an angle determined by the governor- At
some point in the forward stroke of the engine piston,

‘the valve 39 will open, and for the remainder of the
suction stroke air.and gus will be admitted in a con#.

stant proportion, as determined by the effective
areas of the ports 34 and 35, or-hy the throttling through
movement of the disk

41. The movement of the disk 89 may ‘be controlled

in such a manner that it will admit gas during the
-entire stroke, when the

governor .8 in its position:
‘corresponding to the greatest Toad, ‘or it may admit
gas during the latter portion only of the suction stroke,
when the governor is at its other extreme of motion.
In the latter case, only enough gas will bé admitted-
to overcome the friction of the engine.”’

[ . In orderto provide for the cconomical and reliable

operation of the engine, it is desirable that the valve
disk ‘39 should be full-open at the end of the suction
stroke, when working at part-load; so as'to insure &
good mixture of gas and air during the latter part of
the iulet stroke, - It is also desirable that the disk
39 shall move very quickly to its wide open position,
so as to secure. the so-called stratification ‘el'fect, ag

70

76

90

much as possible, air only. being..admitted during -

the first part of the suction stroke, while a proper

mixture of gas and air is-admitted during the remain- -

der of that stroke. For this reason, it is preferable
to actuate -this disk from an eccentric or crank, such
a8 43 which rotates at the game speed as the engine.
In the arrangement -shown in Figs. 1 and 3, wherein
both the inlet valve 15 and exhaust valve 3 derive
their' motion from the shaft 8, which is a2 half-gpeed
shait in a four-cycle type engihe, these valves are
open every alternate stroke only, while the.valve
disk 39 isopen ateach stroke.  In this manner, & quick
motion of the: cut-off valve is secured without un-
necessary complication, and all' the valves in the
tandem . cngine may be driven from a single crank
or eccentric which may haye its stroke varied by the
governor,
engine crank. ‘ :

The gas engine inlet'_valve, as herein described, is de-
signed to work on the-principle of the “gtratification of
gases”. To illustrate, suppose the ‘(~,ngine' is running
on half load and the correspunding p’usitiop of the gov-
‘ernor is in mid-travel., By our arrangement of inlet
vilve, the main valve 15 will commence to open just
before the beginning of the suction strokeand thetriple-
seated puppet valve will move with it, while the gov-
ornor valve 30 remainsclosed. Asthepiston travelsfor-
ward, air will' be sucked into the ceylinder through the
air passage 38 and the port 35, the area of the port 35 de-
termining the amount of air entering the eylinder.. By
the time the piston has reached about ‘mid-stroke, the

crank 43 will hiave been turned through s sufficient an-
- gle to cause the governor valve 39 to commence to open.

The area/.fthrough the governar valve is in excess of the

‘pmotrt Teqfired to furnish & proper. propottion of gas:

to air, and flp’s 2 large amount of over-travel, Thir is.

done 8o as fo give 8 more.tapid port opening. The

pening hetween the valve seat 34 and the-top valve of

1;yhe\‘t'17iplé\Lﬁ‘¢:.‘a.ted puppet. valve -33 is proportioned to
| . o

\
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cither in extent, or in phase relation to fhe '
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1

give the proper mixture of gasto air, < Asitia}
nite length of time for the governor valve to open and
comsequently the piston hds moved s definite amount,
a large amount of air anid a smali anount of gas will be
sucked into the cylinder: After further movement of

3 defi-

o

5

the piston and consequently furiher movemeni of the -

governor crank 43. The crf»vu'n(v v
opened an excessive apount, hut &

-x‘wp 39 will have
correet ares of the

gas port is determined by Lh~ t\m al\ ¢ of the t"lpi
seated puppet valve 35 and its top seat 84, When the

main puppet valve 15 is closed, triple bear;cd puppet
valve 33 is also closed, and clog wir port and the

zes ot the
gas port even though the governcer valve may still be’

open. ’ihe action of the govr-mo' valve may Lo de-
seribed as “cutting-on” insteard of ¢ ‘eutting-off’ By

1

admitiing the good mixture during the ¢ part ot' the
suction stroke, if stays avound she igniior, and conser
quently we will have 2 most mpid cembustion in the
cylinder. =~ : -

If the enginé were running at full Joad, the governon
would be af full load pésition {in this case ai the lower
extreme of its travel), and the crank 43 would be ad~
vanced. relatively to the engine crank by anangle of
about §0°, consequently the governor valve would open
at the beginning of the suciion siroke and the entire

cylinder would be filied with 2 good mixture. “For
quarter load position, the governor would be 3/4 up and
the governor valve would he retarded abous 135° from

full load pesition; or gas would be admitted ior only the
Tast quarter of the suction stroke; duing she Hst threc-
quarters of the suction stroke, cely air would be ad-
_mm:cd to the cylinder.

The essential difference of goverking on the plmclp]e
of the “stratification of gases” and 1 l)y the usual throt-
tling of the mixture admilied o the cylinder iy that,
by the fitst named method, ne matter “h'tt tha load on
the engine, ihe eylinder i fifled fil of air and 2 mix-
ture of gas and air at practically atmospheric pressure;
therefore, with a given élearance volume in the cylin-|
der, the compression of the mixture taken jntg the eyl-
indér is constant. Ry the throtiling method of govern-
ing, the admisston valve is opened more or loss, and the
cvlinder contains the mixture in & more or less rarpfied’
condition. Thereiore,

with a given clearance volume
inthe cylinder, in the cylin-
der is variable, ‘The acteal result from constant com-
pression is an inerease in ihe efficieney o4 the dngine
when running gt light load

the amount of ¢o mpre asion

The valve avrangement deseribed s of particalar wi-
vantage in the regnlation of gas engines using dusty. or
dirty as the valve members wve ail formedd § instcha
way that there ave no pockets to colluet dust or othoer
foreign matter, and a perfeet mixtare and proporiion sf
the gas and air is necured, ‘

It will Be further noted chat there are no qum-'zsm-
faces of a character subject to wear, and h vt the

g0V~
crnor valve is fron 1 -

h

rranged to move with perfe

E
der all conditions of dirly or sticky mis. We therohy
obviale the defects and ohjections which hase hereto-
fore heen present due to bve wearin,
of the moving pares, and which have in part defeated

the object sought by viriable admissdon of pus

[ONel ard stieking

con trucuon, and the minimum number

“shown and described, but that it may

" relatively movable member also having open

by

trolled by a governor:

A further object of our invention is the sin )r]u 1t'f 0‘

parts which are employed.

Tt will be readily understoed shat our inve
timited to the particular type of engine whi
b
gines of various types. Instead of loc
pound damper vaive in the anner shown, i
that suck valve may be placed in a sepurate cha
suitably connected with the chamber of the valy
also various other changes may he made in ths
struction and arrangement of the parts wi
ing from'the qpi“it ax ‘d eeope of our m*, o

What we clain

“ 1. In'av inlet valve for £as mninc-a, & main Biushreon
valve, a triple-seated puppet valve, and = mmummz_ﬁ

ot de

tion.

- -damper valve composed of separate cirenlar plates heving

openings therein, together witk means for rotating one or
more of said plates, to thercby secure
a definite relative volume. to that of
varying pertods of the mlcr qtm e sl
seribed.

ir admatted, for
tantially as des

2. In g gas engine, the combination with z2ir and gas
inlet ports; and o main admissicn perk, of a main admis-
sion valve, a triple-seatéd airv and gas sdmission vaive

movable with the main valve, and a compound zas admis-
sion valve composed of a piuvality of separate disks, she
or move of which are moevable veh xuw‘lv o {he others;
substantially as desfrihe

3.-1In a gas en[.,hw tH
sion port and air and a oompound valve,
comprising & nrain puppet admission valve, a winiczented
puppet ml}iing valve, and a governor valve co gofa
refatively fixed member having cpewings thereln, and a
”\l‘l"‘

o with o malp admis-

together with means for actuating said mm,nvh‘ member
an eccentric ob crank whose phase veluiion o the en-
gine erank is determinéd by & governor; substuntiolly us
described: :

4. ITn a gas engine, a gas governing vabva, '=o_mx T
pluratlity of flat cir ('u!m' disks hoving openiags ther
one or move of suid disks being srmnged o be rotnted by
an eceentric or erank which moves in definite phasa rela-
tlon “to the engine rrank but has a varviable stroke con-
substantially as described. :

9. In o gas governing valve for gasg engines; a mcvuhiu
valve member having segmentsl openings thetein, algov-
ernor, and means for actuting said valve mewber to vo
the time of admission of gis vader control of the governor:

a second movable valve member having segion open-

ings, means for actualing W vyalve manually, and -a

tripte-seated puppe mixing vatve; sabstanting as do-
seribed, :

6. In a gas enﬂ'h.e, the combination with o maln adeis-
slon port, and a main puppet valve controithig the same,
of air and ‘gas ports, @ triple-seated puupet valve
Hug the alr povt, "ﬂ atan condrobli |
nocompeuid gus-coni v which controls
mission of gas te the last mm‘w(i poil
deseribed, .

part,

Pte

S

suhsoantinily as

7. o oa four-epele gas onglue, a miin ndn“\
puppet mixing viive driven’ H-spewd , and
a gans governing valve, together with means for actuelin:
the last named valve af the same speed ax {he cogine;
sabsfantinliy as deseribed.

~xi\;1)?

i festimony whereof, we bFave herevnto sel ouv hands.
0 TOWRTIL HOUSUIAL
it Y. NORTON,

Witnessos
WINALD

Lo Dwyen,

KV,
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