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T all whom it may concermn:
Be it known that I;
citizen of the United States, residing at
Oshkosh, in the county of Winnebago and
State of Wisconsin, have invented new and
useful Improvements in Governing an
Throttling Devices for Internal-Combustion

Engines, of which the following is & specifi-

cation.

1t is the object of the present invention to
provide an automatic vacuum controlled
governing device and throttle valve com-
Bined for use on internal combustion en-
gines. In accordance with the present in-
vention, a valve suitably balanced or floating
in the inlet pipe for the engine, is move

automatically to a greater or less extent in -

case the engine increases in speed and there-
by tends to increase the vacuum in the inlet
pipe through the more rapid inspirations
of the engime cylinder or cylinders. This
movement of the valve effectually throctles
the engine and returns it to normal speed or

In case of a de-
crease in engine speed, the valve moves the
other way, reducing the throttling effect and
permitting the engine to tale larger charges
and thus return to normal speed, or nearly
to normal gpeed. :

The particular embodiment here 1illus-
trated, inciades a supplemental valve for
governing the admixture with the intake
Auid of gas, steam or the like, this valve be-
ing effectively connected with the main valve
and controlled thereby to time the admission
of the supplementing fuid to the load condi-
tions of the engine, as for instance admitting
more stearr. or gas during periods when the
engine may be operating under appreciable
loads and when the throttle valve is there-
fore open, and cutting down or completely
eliminating the admission of the supple-
menting steam or the like, at periods when
the engine is operating at no load or when
the load is more or less reduced and the
throttle valve nearly closed.

One embodiment of my invention is dis-
closed 1in the “accompanying
whercin— N Lot

Tigure 1 is a plan view of a four-cylinder
engine equipped with my improved com-
bined automatic governing, and throttling
device. Fig. 2isa sectional clevation of the
combined governing and throttling device.

In the drawings four engine cylinders are

gpecification of Tetters Patent.
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“indicated by the arrows.

drawings, .

evacuating
‘the manifold and the chambers communicat-
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shown provided with any suitable type or.,

form of inlet valves 1 receiving fluid from
an inlet pipe or manifold 2. There may be
more or less than four cylinders and the ar-
rangement of inlet valves and manifold may
be modified in various ways, neither the en-
gine nor the mamnifold comprising any-part
of this patent, but in the embodiment illus-
trated, the manifold 2 carries at its center
and positioned adjacent to the two middle
cylinders, the antomatic vacuum controlled
device and throttle valve 3 shown in detail
in Fig. 2. In the embodiment illustrated in
Fig. 2 the structure comprises a throttle case
or body 4 with a cap or cover 5 through
which is inserted a valve stem 6. Slidingly
mounted on this valve-stem is a throttle and
governor valve head 7 controlled as to posi-
tion by a governor spring 8 of helical form

or other suitable shape and seating at its

60

85

70

upper end against a sleeve 9 which is ad- -

justable along the valve stem to control the
setting of spring 8 and which when once ad-
justed moves in unison with the valve stem
as that stem slides up and down in cap .
‘A contrel arm 10 actuated by 2 andle as
shown, or through a crank and link as indi-
cated in dotted lines, codperates with the
socket 11 on the valve stem for lifting the
valve stem and the throttle valve and to
hold the same in any desired position, as oc-
casion may require. FPassages 12 are pro-
vided through the bottom of the case or body
4 for the admission of air, gases or Vapors
to the case.

When the engine
vacuum ereated by the engine inspirations in
the manifold pipe 2 and in passages 13, 14
and 12, causes a flow of air, gas or vapor or
o combination of the same in the direction
The throttle and
governor valve head 7 acts in part as any
other type of throttle valve, that is, 1t may
be placed in open or closed position or in
any intermediate position, at the wilt of the
operator, thereby effecting manual control
ot the engine speed and power as desired.
Towever, because of spring 8 and because
the valve head 7 is mounted to slide on the
valve stem 6, the head may travel along the
valve stem, partially closing ot restricting
the effective area under the head at passage
13, due to the inrush of fluid and due to the
action of the engine cylinder on
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. nokmal speed.
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‘action of

‘eliminated.

ing therewith. This sliding movement “of
head 7 along the valve stem in opposition
to the spring 8, is sufficient to produce a bal-
ance between the force of the spring and the
effect of the fluid impact and vacuum. action
on the valve head: In other words the valve

head floats along the valve stem with the
‘spring 8 balanced 5 i inst those forees which
~tend to close the vaive. "Should the engine,
10 £

Or any reason increase its speed of rotation,
the resulting increase of vacuum in the in-
let pipe 2 caused by the high piston speed
and more rapid inspirations, reacts on the
valve head T causing it to close to a greater
or less degree, against the spring force, thus
effectually throttling the engine and slow-
ing it down practically to normal speed so
long as the
speed

exists with simultaneous return of the
valve

head to normal position through the

of spring 8, when such ‘tengien%y te
Increased rotative speed is diminished or

In case of a slowing down of the engine,
the'vacuum on the inlet pipe will be reduced
through™the slower cylinder
inspirations, thus: permitting ‘the spring 8

-b0 push head 7 farther open and so reducing

the throttling effect and permitting the en-
gine to take larger charges and to regain its
If when normal speed is
attained the tendency to decreased rotative
speed is non-existent, the head 7 returns to
normal position. This automatic action of
the valve head takes place at any setting of
the throttle eontrolling

© practically instantaneously. and therefore
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. mensions of which

GO

‘ head to throttle

can be used for any condition of load or en-
gine speed or both, from no load slow speed,
or no load high speed, to full load low speed
or full load high speed, and the throttle is
practical intents and purposes as ef-
fective as in any other type and the gov-
ernor is able to keep the engine at the de-
sired speed within small limits, irrespective
of changes in the load and without the neces-
sity for the use of any other form of gov-
ernor. Sleeve 9, though adjustable at will
to change the tension of spring 8, need not
ordinarily be changed, for once correctly
adjusted, the valve head will respond as de-
sired. With a spring, the strength and di-
are accurate for the par-
of service, sleeve 9 ma
or made as one piece with

ticular conditions
be eliminated
stem 6. . ,

Other changes and modifications in the
mounting of the spring and of the valve
head, may be made, but in generak the head
should have 5 sliding movement, automati-
cally governed by the action of the engine
cylinder inspirations'and independent of the
manual control-employed for moving the
the engine.

The shoulder 16 on stem 6 limits tlie mo-

tenden¢y to increased rotative -

* - form and dimension,

hand lever and acts -

-alinement with the
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tion of head 7 under the
spring 8,

A guide hub 18 supported by one or more
ribs or webs 17, which may be cast integral
with the throttle casing 7 or separately . in-
serted steadies the lower end 19 of the valve
stem and may act as a
stem in its outward-motion.

The diameter of the throat 20 .through

actidn of its

“which the fluid passes after passing the valve 5

is of such size as to give merely a sliding fit
for the valve head 7 when that head is
pulied all the way shut or nearly so, as when
stopping or slowing down the engine. The
edge of this passage at 15 may be beveled off
to insure the easy and regular control of
small quantities of air, gas or vapor at light
loads and medium speeds or low speeds and
for producing evenness of the rotative speeds
under these conditions. One or more slots
or notches 21 of V-shape or other suitable
may be placed at the'
outer circumference of valve head 7 and
Serve as a means for easy and regular con- .
trol of the engine speed at very slow speed
or at no load, or. both, by cutting down the
amount of charge passing the throttle to 8
small amount and gi
easy adjustment of the volume without re-
quiring troublesome infinitesimal adjust-

stop ‘for the valve- -
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'giving an accurate and .
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ments of the throttle stem to obtain even ro-

tative speed. : : » -

The operation of this automatic vacuum
operated governing device and’
combined, is independent in action of the
particular position or location with respegt
to the other parts of the engine and may: be
inverted oz may be placed horizontal ‘or
otherwise shifted without substantially al-
tering its action and without any impair-
ment in efficiency.

The apparatus ‘above described, is eom-

throttle valve, - -
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plete for the purposes mentioned, but ‘}vhen :

used on engines requiring an admixtuse of *
water, water vapors or other gases with the

cylinder charges, a supplemental o | aux-

iliary valve may be included as a part-gf the

throttling and governing mechaniss -as

hereinafter described. . ,

In the embodiment Hlustrated the feed
pipe for the vapor, gas or air to be admixed

1

115

'with the main body of the fluid, is at 28 in r
‘communication with a passage 94 leading tp i

¥ .a valve chamber 25, wherein is inclosed, 4

spring 26 acting on a puppet valve 7, the
stem of which 1gs shown to be guided ‘;)y‘a
recessed plug 28 suitably positioned in axijl

throttling device, Steam, water vapory, ex:

haust gases, air or other fluidor fluid mix-
ture is let into valve chamber 925 through
pipe 23. Valve 27 is normally held. closed

by spring 26, aided possibly by the vacudni
In passage 12, but the valve stem 6 is pro.'
vided' with an extension 19 -and this exten~

120

valve stem 6 of't g
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" sion is long enough to touch valve puppet 27

19

‘Tent to any portion of

16

20

Cture will be ‘permitted_ only

25

35:;

* provided for the auxiliary fluid supply

40

and to communicate €0 said puppet, either
the entire or any portion of the motion of
valve stem 6, that is the extension 19 may
touch puppet 27 at a1l times and therefore
cauge said puppet to nove at the same time
and to the same extent as the extension or
the extension may be shortened to such &
degree that it comes into contact and pro-
datees movement of puppet 27 only at the
extreme end of its travel, or any variation
between these two limits, may be effected to
produce o movement of the puppet, equiiva-
the entire movement
of the extension. If desired, the extension

may be adjustable in length, though this

ordinarily is not necessary nor desirable.
The extension 19 is preferably made long
enough to open puppet 27 and so permit
the intermingling with the gas, air or vapors
in passage 12 of any vapors, air or gases
from pipe 23, the time of opening of the
pu'ppe?‘i' being .80 arranged that the admix-
vi during the
periods when the engine may be .operating
under ~appreciable londs and when the
throttle valve ‘s therefore open to an ap-
preciable extent. At other times, the puppet
remains closed and so prevents the inter-
mingling of the contents of passage 23 and
chamber 25, with the contents of passage
12, as when the engine may be operating
under no load or when the Toad is more or
less rednced and the throttle valve is there-
fore closed or mearly closed. A suitable
hand operated valve of any typé 83 may be
an
the details of the puppet valve 27 may be
changed and the valve body 30 may be made
integral with the throttle case 4 or geparate

" therefrfom.
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Tt will be understood that details in size,
proportion and arrangement of many of the
parts of the _structure herein llustrated,
may be made without departing from the
spirit of my
pended claims.

T claim:—

1. In a device of the character described,
the combination of a throttle case, a valve
stem slidingly mounted thercin, a valve head
carried by said stem and adapted for move-
ment into throttling relation with said case
when the same 1S moved manually, said
head being adapted to slide along said stem.
£o automatically govern the passage of fluid
through the case, substantially as described.

9. In a device of the character described,
the combination of a throttle case, & valve
.tem slidingly mounted therein, a valve head
carried by said stem and codperating With
gaid case to'act as 2 throttle, manually oper-
ated means, for shifting gaid stem to throttle

the flow of fluid through said case, said head

being stidingly mounted on said stem ‘and

_pustion engine,

. with respect’ to jte casing,
meéans restraning

‘the combination of

* therein, a valve head

invention as defined by the ap-

L2

capable of movement with respect thereto,
and vesilienf, means for returning said head
to normal position after each movemend
therefrom. '
3. A combined throttle valve and govern-
ing device comprising in combination: &
throttle case and throttle valve and manu-
ally operated means for shifting said valve
to throttle the flow of Auid through said
case, said valve having movement independ-
ent of the manual control and dependent on
o difference in fluid pressuré on the oppo-
gite sides of said valve also on the flow of
Auid through the- case and automatically
moving to limit the fow of fluid through
the case. '
4. The combination of an internal com-
of a fluid passage leading
thereto and 2 throttle. valve positioned to
manually controel the admission of fiuid to 8
said passage, the valve head of sald throttle
valve having movement independent of the
valve stem and acting anbomastically. tolimid
the passage of duid through the throttle
valve, irrespective of the manual setting of
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that valve.

5. Tn & device of the character described,
the combination of 2 valve stem, a valve
ead slidingly mounted thereon, a casing
inclosing said head and through which fuid
may be admitted to an internal combustion’
engine, manually operated means for shift-
ing said valve stem to throttle the incom-
ing fluid by movement of the valve hea
and, yielding
the movement of said
head along the valve stem when flnid is pass-
ing through the casing. ‘

6. In a device of the character described,
o throttle casing, 4 man-
ually operated valve stem slidingly mounted
mounted on said stem
and capable of movement . with respect
thereto, resilient means £or holding said
head against movement, said resilient means
being adjusted to counter-balance the tend-
ency toward displacement ol the valve head
when fluid is passing through the ocase,
thereby allowing said head to work in con-
junction with the case to govern atttomati-
cally the passing of fluid through the case,
whatever may be the manual setting of the
valve stem.

7. In a device of the character described,
the .combination of 2 throttle case, & valve
head positioned” to cobperate therewith in
governing the pagsage of fluid through said
case; a valve stem whereon said valve head
is slidingly mounted, an_eytension of said
salve stem, and an auxiliary valve posi-
tioned to be opened by said extension o
admit supplementing fuid to the throttle
casing under predetermined conditions,

8. In a device of the character describied,
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the combination of s throttle casing having 13€
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inlet ports for fluid, a valve head positioned
within‘said casing and capable of moveraent
to throttle the fluid passing through said
casing, manually operated means for shift-
ing said valve head, said head having move-
ment independent of said manual control

“to automatically govern the passage of:

fluid, an auziliary valve positioned in said
. throttle case to control the admixture of g
16 Sl.:.pplementing fluid, and means for opening

said supplemental valve simultaneously with
the manual shifting of the throttle valve. .

In witness whereof, I hereunto subseribe
Iy name to this specification in the presence
of two witnesses, -

ALBERT H. ZIEGLER.

Witnesses:
J. P. Frrcm,
N. Wiseman,



