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To all whom it may concern: -

UNITED STATES

PATENT OFFICE.

WALTER F. ROPER, OF HOPEDALE, MASSACHUSETTS.

'AIR-CONTROLLING DEVICE FOR INTERNAL-COMBUSTION ENGINES,

1,205,484,

_Be it known that I Wirter F. RopEg, a -
citizen of the United States, residing at

Hopedale, county of Worcester; and State of -

Massachusetts, have invented an Improve-

. .ment in' Air-Controlling Devices for Inter-
~ nal-Combustion Engines, of which the fol-

" lowing description, in connection with the .

[ I
w

3

4

. accompanying drawings, is a specifieation, -
10.
- parts. . . Co

" The invention to be hereinafter described

15

like letters on the drawings representing like

relates to internal combustion engines or mo-

tors, and more particularly to the means for .
controlling the character of the mixture or
the proportion of air and. fuel comprising

" the mixture. - :

“As well known by those skvﬂi'edv in the art,’

a mixture of air and fuel is supplied to an "
. internal combustion engine or métor through

-an’ intake, and the volume of such supply

30

is regulated by-a throttle, while the char-
acter of the mixture or the relative propor-,
tion of air and fuel is ordinarily controlled
by fixed adjustments at the carbureter.
While! the fixed character of the mixture as

.determined by the carbureter may be well
adapted for certain -conditions, it becomes

unsuitable for other conditions, and -at times
results in  unnecessary waste of fuel. = -
~Attempts have heretofore been made to

. overcome the objections noted and econo--

5

mize fuel consumption by the introduction
at times of an extra air supply, but such
attempts have not satisfactorily responded to
the requirements because either the extra air

supply had to be regulated by hand or, if
“automatic means were provided difficulty has

" been experienced either in starting or idling,

0
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or if these have been overcome, then at high
speeds with the throttle wide open and con-
sequent low vacuum, the extra air supply
hias been entirely shut off. : o

- With these generally-stated facts in view,
‘the aims and purposes of the present in_v_en-
“tion -ave te provide an antomatically-acting .
‘valve ‘device which will. effectually operate
- to’shut off the extra air supply when the .

engine is being started, and while it, is run-
ning idle, and permit a desired supply of

““extra air or shut it off at timés under the de-

(o1}

~mands of the vacumm produced.. This char-

- acteristic of the invention and other jmpor-

Ph

_tant features thereof will best be made-cledr

from the following :deseription and’ae

_inner seat; TFig.
of Tig. 2,
_ the-air valve against its outer seat; Fig, ‘4
is 2 similar section showing the air valve

the vacuum and throttle opening,

’ Spe(_:if_ica_tioﬁ of Letters Patent.” -~ Patented Nov. 21,191 G,

Application filed T anﬁary 22,1915. -SerialNo, 8,812,

carrying the invention into practical effect,
it being understood that thé invention is not
restricted to the described and illustrated
details, but is definitely set forth in its true
scope by the claims. . :

panying drawings of one form of means tor.’

60

-In the drawings :—Figure 1 is a di'ag.ram-' .

anatic view showing an internal combustion. .
engine of any usnal type, its connected car-
- bureter and intake pipe with the present

invention applied; Fig. € is an enlarged sec-

tional view of a valve device -on the line
2—2, Fig. ‘1, containing the present inven-’

tion, the air valve beifig shown against its

Wwith

the parts omitted, showing

in intermediate. position; Fig. 5 is a cross-
section on the line 5—3, Fig. 2; Fig. 6'is a
diagram- showing the -velation of throttle
openingsand éorresponding cylirider vacuum.
~ In order that the invention and its opera-
tion may. be more clearly understood, it ig
desirable to bear in mind that the amount

of vacuum in the. cylinder or cylinders with_

3 is a section similar to that’
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the engine running, is ‘dependent on the .-

~amount of throttle opening and engine. load.

or speed.. Manifestly, when the engine is

"not running and at'the time of starting,.

there is no vacuum, but as soon"as the en-

gine has staited, a vacuum is produced and.
rapidly reaches a maximum when the en-
- gine is running idle with the throttle prac-
tically closed. As the throttle is gradually

opened more and more, the vacuum drops
until, .when' the ‘throttle is wide open and

the- engine is running uat high -speed, it.
=] = [==) ) .

reachies a minimum. The diagram Fig. 6
is intended to illustrate the relation between
In this
figure, the vertical line a—& is supposed to
represent the amoumt of vacuum- in pounds
from- 0 to 1%, and the horizontal line g—¢
to represent the proportional degree of
throttle opening. With the throitle posi-

dticed under the starting action is between
2 and 3 pounds.. As soon as the engine has
started, however, and the throttle is prac-
tically .closed, as at o', so that the engine

once jumps to about 10} pounds. Now, as

:the load is placed upon thé engine, which
<*vin the case of an automobils; would be in
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_tioned at & for starting, the vacuum pro- -
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"will run idly and slowly, this vacuum at -

10

[




10.

35

40

i

.

starf;iljg the car over the xv'oad,‘ and the
speed of the engine is inereased by opening

the throttle successively to d, ¢, f and g, the
vacuuin. in the engine cylinder or cylinders:

g and intake pipe progressively drops, as in-

dicated by the curved line in Fig. §, until

when the throttle is wide open.and.the en-
gine is running at high -speed, it reaches
about 2} pounds: Should the load upon
the engine be increased, as by an automo-
bile going up a grade with the throttle wide
open, the vacuum in the eylinder or cylin-
ders and ‘intake pipe drops still farther
"To meet the requirements of these varying
35 conditions, the present invention contem-
shall operate automatically  to' insure the
exclusion of any extra air whén the engine

. is being started, either by the.usual crank.

or a self-starter and also when the engine
i idling or running with the car station-
ary, and to admit exfra air in-appropriate

amounts at all 'speeds, which are responsive

and proportionate to the throttle opéning.

g5 . In carrying the invention into-practieal

- effect, it contemplates an extra air-eontrol-

‘ling valve which shall be under the influence
of spring,action and the vacuum produced
. by the engine, so that when the vacuum. is
30 absent and also when it is at its maximum,
" said valve will be closed; but it will be

opened more ‘or less at'all other times, ex-.
cept when un extra load is placed upon the’
engine, such as happens when an automobile -
is climbing & heavy grade, at which time the .

engine necessarily runs slower, even with

the throttle wide open; and at such times, .

the present invention contemplates that the
supply -of extra’air shall be interrupted by

vention into practical effect is shown by the
drawings, and will now be deseribed. = -
-~ Referring to Fig. 1, the cylinders of the
_engine are represented at 1;-and as being
four in-number, but obvicusly-the nnmber

dictate. The carbwreter - from which the
fixed mixture of aiv and fuel is suppliad
-to the engine cylinders, is typified at 2 afud
connecting the carbureter 2 with the eylin-
ders of the engine is #he supply pipe § hav-
ing the branches 4 leadinu to the various
- eylinders, and throtile 37 .
55 The present invention contemplates that
the extr: air controlling dsvice which con-
-stitutes the 'subject-matter thereof; shall be
aténched preferably to the intake pipe 3,
- and this disposition of the parts is ind¥oad
in Fig. 1, wherein the sir. controflis
vice indicated as a. whole by 5, is
as apfpropriately secured to the ind ,
Referring more particularly to Fig. % of
the extra

_"the -drawing, it will be, noted that

65 air. controlling device comprises- a casing
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- plates an extra air controlling valve which-

 Estending longitudinally throu
ing B, is a spindle 16, Fig: 9 which is. pref-

the valve. One means for carrying the in-

of ‘cylinders is. immaterial, and ‘may be in-
creased -or diminished as circumstances may’

tod

6 having a tubular projecting portion 7 pro-
vided with screw threads 8, whereby the cas-
ing and the parts ¢arried-thereby may. be
appropriately - secured- to -the intake pipe,

At one.end .of the casing 6 there is sn Ib-:
terior sfioulder ‘9, upon which resis:the in: ‘"
xer-gedt 10 for an air controlling valve 11;
The inner seat 10 preférably is formed disk-
‘shaped, as indicated in Fig. 5,-and is. pro-

vided-with a plurality-of air inlet openmfs
12, four being shewn in the drawings.  In

order to appropriately hold the inner seat’

%6

75

10.in place, the end of the casing 6 is closed. |
by a cap 13;. Fig. 2, which may be appro- . :

priately placed over-the end ‘of the casing

80,

6. #nd"be provided with. a shoulder 14 to -
besr against the face of the inner valve seat. .

venient form -of device for ‘this purpose.

-10.and: puaintain it in fixed. position within -

the casing '8, Obviously, other appropriate
means might be employed’ for securing the.
. inner valve seat’ 10 i position within the
_casing G, but ‘the above ig fou_nd to be a con- -

85

. The cap 13 is provided with air inlets 15"

which may be of .appropriate number to.
properly perinit the entrance of air to the-
‘casing -6 when these inlets' are uncovered.

90

The air controlling valve 11 is ‘mounted in .

the cising 6 for movement toward and from-

the inner valve seat 10,50 that at times the

95

said valve 11-may rest ipon'the inner seat . -
10-and -close the inlet:openings 12 thereof,

and at othier times, may rest upon the end of

the. interior wall of the.cap 18 and close the:

appear.

inlets 15, a8 -will. more fjillf7

erably serew-threaded. to the end.17 of the
casing for the adjustrient’ of said- spindle
longitidinally thereof. " 'The spindle 16 may
be suitably provided with a finger piece 18

for :appropriately- turning it for adjusting.
purposes, and may Likewise be provided with .

a lock nut 19 for helding it in adi’usﬁ_ed.

position.

Mounted upon.thé:spindle 16 ig the dir
controlling valve 11, - before-mentioned,”
Jwhicly is- preferably formied 4s a disk having:

“a hub portion 20 whicli is adapted to slide .
upan. the spindle 16 under the influence of

v through the cas-:

3100
105

110.

n spring. 21 which: preferably is- mounted.. =
upon’ and surrounds the spindle 16, substen
tindly as indieated in Fig 2. One end of =

the spring 21 rests agninst the shouldered
portion 22 of the spindle 16 while the other
«nid bears against the face of the hub portion
20 of the air inlet viilve 11, the corstruction’
being. such’ thai. the spring ;21 normally

tends, to Torce- the-gir controlling valve 11

the face of the cap 13 . i
The cap 18 has projecting therefrom, an
ond ‘portion: 23 -whichimay be formed in-

from its-inner toward its outer seat againgt

tegral with the c'a.}}al"l?{.qjt; if desired, appro-
priately secured thereto. In any event, it

10




- under the ‘influence of a spring 27, whieh’

10
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is provided with an interigr chamber 24
through ihich extends the spindle 16.- .

The chamber 24, which may be appro-
priately termed the secondary chamber, con-
tains a plunger 25 having a shouldered por-
tion 26 adapted to rest upon a correspond-
ing shouldered portion of the projection 23

preferably surrounds the end portion of the
spindle 16 as indicated in. Fig. 2. The

plunger or valve controller 25 is proyided: -

with an end portion 28 which, when the

" plunger or valve contreller 25 is held upon
I 2 !

15

20°

25

_.throughout the entire length of the valve
“30
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- the shouldered pértion 26 of the projection

by the spring 27, projects bevend the face

of the outer seat for the air contrelling valve.
tity of air to flow into the intake pipe.

11: substantially as indicated in Fig: 2.

" In order that the plunger 25 or the anx-
iliary valve controller, may bé appropriately
held upon its seat by the desired tension of
the spring 27, the end of the projection 23
is ‘preferably provided with an adjusting
sleeve 29, Fig. 2, which may be screw-

ety

‘threaded to the interior portion of the pro-

jection and be provided with a finger piece

"30. - A lock nut 31 may serve to hold the
threaded sleeve 29 in adjusted position: The

spindle 16 may be appropriately extended

controlling device, as indicated in Fig.. 2,
but this_ structure may be changed, if de-
sired. - I : '

The tension of the spring 21 which -acts
upon the air controlling valve 11, may be
adjusted, is by the méans hereinbefore de-

‘scribed, and likewise, may the tension -of.
the spring 27 which bears upon and holds

the plunger or auxiliary valve controller 25

on its seat. In their opérative relation, the

springs 21 and 27 are so.adjusted that when

there is no vacuum formed in the casing 6,

the spring 21 ‘will force the air controlling
valve [1 against the plunger or the auxiliary

valve controller 25, and force it back againist .
+the tension of its spring 27 until such air-

controlling valve 11 finds its outer seat and
effectually closes the inlet openings 15, as

represented in Fig. 8. This is substantially

the condition of the air controlling device

when the enginé with +which it is associated,
is being started, either by hand or by a self- .

starter, so that at this time, when a rich
mixture is desired, no extra air is permitted
to pass to the intake pipe through the air

" controlling device abpve-described. When,

however, the engine liag been stirted and

the throttle has been practically closed, the

vacwim in the eylinders and intake, as here-
inbefore explained, reaches its maximum of
approximately 103 pounds, whereupon the

spring . 21 vield$ under the air pressure’

against the air controlling valve 11 and per-
mits that valve to rest mpon its inner seat,
‘ag indicated in Fig. 2. - . S :
- As the. throttle is gradually opened, the

‘mediate position between its inner and outer

vacuum in the cylinders and intake pipe
gradually drops as heretofore explained,
whereupon the air controlling valve 11
moves from its inner.seat where it rested

-during the idle running of the-engine, and

78

assumes a position intermediate the inner

and outer- seats, siibstantially as indicated -
in Fig. 4, so thaf even with the throttle wide
open, and the engine running correspond-
ingly fast, or at high speed, with consequent
production of small vacuum, as indieated inn.
Fig. .6, such.small vacuum plus the tension

of the spring 27, will cause ‘the air con- .

trolling valve 11.to still oecupy some inter-
seats, and thereby permit a desired: quan-

Should a load -be ‘placed upon the engine.
while the throttle is wide open, as would
happen in the case of an automobile ascend-
ing a steep grade, the engine will slow down

with a consequent drop of the vacuum to

abott 1% pounds, as represented-by the dot-
ted lines in Fig. 6. whereupon the spring.
921 is enabled to overcome the tension of the
spring 27, plus the low vacuum, and seat the

air controlling valve against its outer seit

to ‘thereby exclude the entrance of extra

‘air, and consequently give to the engine a

relatively rich mixture direct from the car-’
bureter, a condition that, is desirable when

“the engine load has been inecreased, as de--

serived. -, . : : .
TFrom the construction and operation.of

-the  air. controlling device, as. hereinbefore
- described, in connectioif with one form or

embodiment thereof, it will be noted that

when the engine is to be started, either by

hand or by a self-starter, at which time a
relatively rieh mixture is desired, no extra
air is permitted to enter- the intake pipe.

‘Likewise, when the engine is idling. that is,

running slowly with the throttle praetically
closed.and the car, in the case of an’auto-
mobile, stationary, the high vacuum pro-
duced changes the position of the valve
from its outer fo its inmer seat, and again -
closes the supply of extra air. As the -
throttle is.gradually opened. the vacuum

“gradually drops. as hereinbefore pointed

out.. and the spring 21 is. enabled. there-.
fore, to. gradually move from its inmer
toward its outer seat, until. when the throt--
tle is fully open. it rests wpon the plunger
or auxiliary. valve controller, with the en-
gine and car running at full speed: but .

“when a load is placed upon the engine and

it consequently slows -own with the throt-
tle still wide open. the decrease or drop of -
the vacwum in the ecasing 6 permits the
spring 21 to overconte the tension of the
spring 27. plus the decreased- vacuum. and
again” the original rich wixtuwre
from the carbureter: is supplied " to. the

engire, -

83
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The casing 6 may be of any desired form,
but is preferably cylindrical, and the inner
valve' seat 10 divides the interior ¢f the
casing into two compartments, one being
connected to the intake pipe 3, and which
for identification, may be known as the
vacuum chamber, and the other containing
the valve 11, and consequently designated
the valve chamber, The valve 11, it will be .-
noted, moves in, the valve chamber, being
guided between the inner and outer valve.

- seats by the hub 20 sliding upon the spin-

" 15

"its outer’

dle 16.  When the device is .adjusted, the
spring 21 is-of greater active strength than
the spring 27, so that with the absence -of,
or & minimum vacuum in the vacuum cham-'
ber, the spring 21 may seat the valve upon
seat and exclude the entrance of

extra air. . . : co
Various changes in the general form and
construction of the parts may. suggest them-
selves to those skilled in the art, and the in-.

. vention is therefore not restricted to the

25

30

particular details shown and
though those illustrated by
have been found to embody a

described, al-
the drawing
goad, readily-

adjustable and practieal ‘auxiliary air con-

troller. - C : s
Claims. ) 4 .
1. In an internal combustion engine, the

. combination of the cylinders and: intake

-35

40
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85-

60

single valve between said seats operating

the outer

-chamber. .

pipe, a casing having a vacuum chamber in

‘communication with the intake pipe; inner.
-and outer” valve seats Independent in rela-

tion to each other having air passages, a

without. relation to the chamber walls, a

~-spring adapted to seat the valve against the
~.outer seat and close

‘the air passage thereof
when there is a minimum vacuum in the
said chamber and permitting -the ¥alve to
rest against the inner seat when 2 maxi-
mum vaeuum exists in said chamber, and:
means acting upon the valve to hold it from
seat when there is a vacuum be-
tween maximum and ‘minimum . in  said

-2.-In an internal combustion engine, the
‘combination of the cylinders and intake .
pipe, a casing having a vacuum chamber .
I communication with said intake pipe, an
inner valve seat having air passages, an
outer valve seat having inlets for the admis-
sion of air to said chamber, a, valve movable
between the inner and outer valve seats, a
spring acting on the valve in one- direction -
to force the valve against the outer. seat
when the engine is at rest and also when a
minimum ‘vacuum exists in said . chamber -
during the slow operation of the engine and
permitting the valve to rest against the
mner seat and close the air passages thereof
when 2 maximum. vacuum exists in said-
chamber, and -an auxiliary .spring-actuated

»484

‘hold it from its outer seat.when the vacuum

-Ing an air inlet-passage,

- seat to modify the action. of the

valve movable in

C -'chamber,
device operated to act upon -the valve to

i1s.nedar but above the minimum, -
3. An

combustion engines, comprising a casing
having a chamber, an inner valve. seat adja-
cent one end of said chamber and having
an air passage, an outer. valve seat having
an air inlet, a valve between said seats, a
spring for forcing the valve toward its
outer seat, and an auxiliary spring for modi-
fying the action of said first-named
when the valve is moved toward its
seat.- - - :

% An air controlling device for
combustion engines,. comprising a cisin
having a chamber, an outer valve seat hav-
an inner valve seat
within the casing having an air passage,
2 valve movable between said outer and
inner valve -seats, a spring for moving the
valve toward one of said seats, a’ spring
plunger extending beyond one of said valve

outer

internal

. air controlling device for internal .

70

75

spring’’

80
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seats and adapted to modify the action of -

the first-named spring on said valve,

5. An ‘air controlling device for internal
combustion engines, i
inner and outer valve seat in said casing
valve movable.in said valve chamber, said
valve seats having air Passages,
moving the ‘valve toward the outer valve
seat to- close the

plunger. having a part. extending into the

a spring for:

comprising a casing, an

forming a valve chamber between them, n .

95

air passages thereof, a -

valve chamber adapted to be engaged by

the valve as it moves toward the outer valve
first-named
spring. =’ o

6. An air controlling device for internal
combustion engines, comprising a casing, an

outer valve seat having an air. inlet, and an

inner valve seat dividing the interior of the.

casing into a vacuum chamber and a valve
chamber and having sn air passage leading
from, the valve ‘chamber to the vacuum
chamber, a valve movable in the valve
chamber between the inner and outer valve
seats; a‘spring for forcing the valve against
the outer valve seat, a- plunger projecting
into the valve chamber, and a spring acting
upon said plunger to decrease the action of
the first-named spring as the valve ap-
proaches the outer valve seat. ’

7. An air controlling device for interﬁai'

combustion engines;, comprising a casing, an
outer yalve seat having an girinlet, an inner
valve seat dividing the interior of the casing
into a vacuum chamber and a valve chamber
and having an air passage leading from the

valve' chamber to the vacuum: chamber, 2

the valve chamber between
the inner and .outer valve. seats, a sprir

for forcing the valve ‘
seat, a plunger projecting into.the valve
a spring acting upon said Pplunger

100

10%

116

115

1207

125

against the outer valve -

to decrease the "action of :the - first-named 138
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spring as the valve approaches the outer .

valve seat, and means for adjusting the ten-
sion of each of said springs. ,

8. An air controlling device for internal
combustion engines, comprising a casing, an
outer valve seal having an air inlet, an inner

valve seat dividing the interior of the casing

into 4 vacium chamber. and a valve cham-

" ber and having an air passage leading from

10

the valve chamber to the vactum chamber,

a valve movable in the valve chamber be-.
tween the inner ‘and outer valve seats, a . .

&

spring for. forcing the valve against the
outer, valve seat, a plunger projecting into
the valve chamber, and e spring of less
strength than the first-named spring and
acting upon said plunger.

In testimony whereof, I have signed my
wame to this specification, in the presence of

two subscribing . witnesses.

WALTER T ROPER.

Witnesses: :
War. 0. Peruixs,
. M. Mureay.
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