
Jan. 30, 1923. 
F. W. ANDREWS. 

Aux FL ARY AR WALve For ENGINEs: 
F LED JAN. 3, 1919. 

1,443,554 

  



35 consists of t 

SERASE F. a 2235ESS, if tyás A&SSEF, E). 

AuXELEASE AIR WAIVE FOR 33ASINES. 
Application; iiied Jayalary 3, 18iS. Seria). So, 233:38, 

To ?till a ii. 2-(if coat (327. 
Be it known that I, FRANY: W. A. DREWs, 

a citizen of the Jnited States, residing at 
Wapakoneta, in the county of Auglaize and 

5 State of Ohio, have invenied certain new and usefui improvements in Auxiliary Air 
Waives for Eiigines, of which the follow 
ing is a specification. 

viy invention relates to explosive en 
10 girles and more particularly to a coinpen 

sating valve afiording an auxiliary supply 
of air to the intake manifold of the engine 
independent of the carburetor, iii automati caily regulated proportions, thereby yary 

25 inghe richness of the 2xplosive mixture in . y 

accordance with conditions of use. 
The chiect of the invention is to sim 

pity the scructure as 'yell as the meals and 
agde of operation of such devices, where 20 by they 
structio: bit will be more efficient in opera 

fe in action, automatic, seasi 
iations of teamperature, aid un 
, eut of repair. 

her object of the invention is to 
isini'oved theriostatic valve 

inneans wereby the ailinission of air 
in accordainee with varia 

ature, both as to atmospheric 
ind tie ieai, develiped by the 3. ( 

is and other inci 
view as wili more fully 

specification, the invention 
of coast 'liction, the 

binations there and the 

dental objeg 
appear in t 

e 

parts and can 
inode of aggrät 
y 

auxiliary air 
'e forning the 

is a longi 

reference 

i)i'actice that ioi 
explosive engines 
ve ixiure shotlid 

3. 
v. 

ga, ar8 ... ) 

hydro-carbon fuel, 
are lot only cheapened in cont. 

ing the subject, aatter hereof is connecte 

and taxagei'a- 

Likewise it is found advisable to vary, the y 
richness of the explosive mixture with varia 
tions of atmospheric temperature. When 
the engine is cold from long idleness, or on 
a cold day the engine starts sluggishly and 
requires an explosive inixture much richer 
in hydro-carbon fuel than on a warm day 
or after the engine has been “ieazed up” 
by long operatio, . 
Various attempts have been made to pro 

vide compensating control features in the 
carburetor to automatically regulate the 
proportion of fair and fuel in the mixture. 
Such constructions have not been found sat 
isfactory, and it is found that the teadiency 
when operating at high speed is to draw 
into the cylinders a mixture too rich iii. 

The present invention is designed to afford a sipplemental sup 
piy of air independent of the carburetor 
which will be effective oiliy after the engine 
has been placed in full operation, and wi: 
thereafter correctly and automatically pro 
portion the Supply of air to the actual needs 
of the engine. While spring operated 

30 

75 

30 

valves operated by the suction of the en 
gine have been heretofore known in this 
art, in the present invention the introduc 
tion into such constructions of a therinal 
factor whereby the resistance to the staction 
effect or the action of the valve under air 
pressure superindiced by the vacuum with 
in the manifold is further modified by the variation of tellipe aire. This is a most 
important feature of air regulation, as it 
enables the faintainance of the fuel sup 

; ply at a more unifornia tenpei'ature, avoid 
ing extreine fiuctuations in the character 
and quality of the fuel, and autematically 
reduces the proportion of fuel in the highly 
heated charges at which time the esser 
quantity of more 'sighly volatilized fuel af-, 
fords equal efficiency, thereby conserving the 
fuel. 
The automatic compensating device fitn 

X 

the intake manifold 1 of the engine, 
termediate the carburetor and the entry 
ports into the cylinder. The vaive con 
prises a main body, portion having a polyg. 
onal head 2 with a screw threaded exten 
sion 3 for engagement in the manifold wall. 
At the opposite side if the head 2 the body 
portion is screw threided at 4 for the recep 
tioi of a tapered nozzie 5 of frusto-conical 
form, adjustably mounted upon the body 
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portion. The body portion is provided with 
a longitudinai boie 6, counterhored at 7 to 
form a spring seat and chainber. Seated 
within the tapered interior of the conical 
nozzle 5 is a ball valve 9. The bali 9 is held 
seated and closing the orifice of the nozzle 
5 by a tapered helical spring 10 seated at 
one end against the shoulder formed by the counter berg of the main body portion and 
st its opposite end engaging the rear side of 
the ball3. This spring 10 is thermosiatic 
in character and action, being formed of 
heat, sensitive material. This spring 10 may 
be formed from any suitable material hay 
ing the characteristics of relaxing when sub 
jected to increased temperature, and becoin 

more resistant, or more stiff when cold. 
While any suitable material or alloy hav ing heat sensitive properties, whereby a 

variation of temperature correspondingly 
varies the resistance of the spring, may be 
employed, a material found quite suitable is a spring wire having a very high percent 
age of copper, alloyed with a limited amount 
of “be neta'. 
At low temperatures the therinostatic 

spring 10 affords its greatest resistance to 
the opening movement of the baii valve 9. 
This initial resistance can be readily varied 
to agree with the conditions of use, the 
type or make of engine and the desire of 
the driver by the adjustment of the tapered 
nozzle 5. By the screw threaded adjust 
ment of the nozzie the spring is placed 
under more or less tension. Having been 
initially set to the desired tension the valve 
will open more or less to regulate the ad 
mission of air under the influence of the suc 
tion effected by the engine operation, or 
rather the preponderance of air pressure 
over that within the manifold. However 
the degree to which the valve opens and the 
charge of air admitted. is not always pro 
portionate to the degree of vacuum pro 
duced, as in other valves of this character. 
Sometimes a low vacuum will induce a large 
charge of air and a high vacuum a small 

in 

charge of air and vice versa. While the suc 
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tion affords the valve actuating ineans the 
effect of the operation is to a considerable 
extent regulated by the variation of resis 
tance of the spring 10. This spring being 
of thermostatic character varies its resis 
tance with variations of engine and external 
temperature. At low temperature as on a 
cold day or after the engine has stood idie, 
the thermostatic spring iO will be more re 
sistant regardless of the degree of vacuum, 
while on a warm day or after the engine is 
in full operation and “heated up', the ther 
mostatic spring will grow less resistant and 
will so yield more readily, and admit an 
increased charge of air, even under low 
vacuum conditions. - - - 

65 While the valve is operated by suction 
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and at a given temperature the opening of 
the valve will vary in accordance with the 
suction or extent of the vacuun within the 
manifold, the operation of the valve wiii 
also be varied at a given constant suction or 
vacuan effort in accordance with erapers 
tare variations, thus one method of cotti'oi 
overlaps or interlocks with the other in such 
way as to effect an ideal balanced regulation 
dependent, upon both suction and teapera 
ture. - 

From the above description it will be ap 
parent that there is thius provided & device 
of the character described, possessing the 
particular features of advantage before 
enumerated as desirable, but which cb 
viously is susceptible of naodification in its 
form, proportion, detail construction, 33ad 
arrangement of parts, without departing 
from the principle involved, or saecificing 
any of its advantages. - 
While to compily with the statute, the 

invention has been described in language 
more or less specific as to certain structural 
features, it is to be understood that the in- 9 
vention is not limited to the specific details 
shown, but that the means and construc 
tion herein disclosed comprise but one node 
of putting the invention into effect, and the 
invention is therefor claimed in any of its 
forms or modifications within the legitimate 
and valid scope of the appended claims. 

Having thus described my invention i. claim : 
1. A compensating waive for internal con 

bustion engines, comprising a body portion 
adapted to be attached to the manifold of 
an engine, and counterbored to form therein 
an annular shoulder, an adjustable nozzle 
interiorily threaded for engagement with 
said body portion, the outer end of the noz 
zle having an apertured tapered extension, 
a ball valve within the counter bore of the 
body portion and adapted to seat within 
such apertured tapered extension of the oz 
zle, and a helical conical thermo sensitive 
spring abutting at one end upon the ball 
valve and at the opposite end upon the an 
nular shoulder of said body portion, the re 
sistance of said spring to the movement of 
the valve under influence of atmospheric 
pressure and varying degrees of vacuum 
within the intake, decreasing with an in 
crease of temperature, substantiaily as specified. 

2. In a valve of the character described, 
an exteriorly threaded tubular stem, a cap 
screw threaded upon said stem having an 
interior conical seat provided with a vent 
opening at the apex of the conical seat, a ball 
engaging said seat to close the vent orifice 
and a thermally sensitive spring abutting 
upon said stem portion and said ball tend 
ing to hold the ball upon the seat said ther 
mally sensitive spring being so constituted 
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and irranged as to yield more readily to 
permit,the opening of the valve as its tem 
perature rises. 

3. In a valve of the character described, 
5 a tubular stem portion adapted for engage 
ment with the intake manifold of a hydro 
carbon engine, a cap adjustably mounted on 
said stem having an air inlet orifice therein, 
a valve member normally closing said ori 

10 fice, a thermally sensitive spring tending to 
maintain the valve member in closed posi 
tion, the tension of said spring being vari 

- , 

able by the adjustment of said cap upon 
said stem and further variable independent 
of such adjustment inversely as the varia 
tions of temperature under the influence 
thereof. 

In testimony whereof I have hereunto set 
my hand this 26th day of December A. D. 
98. 

FRANK W. ANDREWS. 
Witnesses: 

OTTo J. Boese, 
VERAL, FISEER. 


