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5. that is to say when the throttle valve is close 
and the car is running by gravity on a de 

Patented Oct. 7, 1930 
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for automobile engines and it has been de 
vised with the object of providing effective 
means for admitting braking air into the 
engine manifold under coasting conditions 

scending grade with the engine in gear. The 
desirable condition which is sought to be at 

lU -- ? ? ? ?-. 

braking air admission valve at all times 
whilst the throttle is openeither at idling or 
running, and its automatic opening under 

. . . . . . . . . . . . . noid in the same casing as the air valve, and 
the piston. An arrangement in which this 
is done is shown in Figs, 4 and 5. - 

tained is the automatic shut down of the 

coasting conditions. . . . . 
: Underidling conditions 
tion engine is somewhat less than the vacuum depression in the manifold under coasting 
conditions, but it is in excess of the mani fold depression under running conditions. 
This is explained by the fact that the vac 
uum depression res?lting from the piston 
movements is broken in Some measure pro 
portionately to the degree of throttle open 
ing. As the throttle is opened only very little 
under idling conditions the depression is re 
duced by only a small degree, but as under 
substantial measure, the vacuum depression 

su is further reduced. The margin of differ 
running conditions the throttle is open in a 

ence between the vacuum depression under 
idling conditions and under some running 
conditions, is, however, Small and cannot al ways be depended upon for controlling a 
valve. The invention, therefore, includes accessory means for ensuring certainty in 
the opening and closing movements of an air 
valve fitted to admit air to the manifold so 
that it will operate to close the air admission port absolutely whilst the engine is idling 
turning over at a fast rate and the throttle is 
closed. This governing means is also fitted 
with a cut-out which functions to ensure the 

43 holding closed of the air valve under run 
ning conditions thus to enable the driver of 
a car to ensure that free air will not pass into 
the manifold except under coasting condi 
tions. In this specification the term “coast 
ing”, which is ordinarily used to indicate 

This invention consists in an attachment 

the vacuum depres 
ision in the manifold of an internal combus 

shown in Fig. 4. 
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running on a down grade with the gear in 
neutral. is used to refer to the running of a 
car on a down grade with the gear in and the 
throttle shut, so that the engine load is uti 
lized for its braking effect to retard the car's 
movement. . . . . 

In the accompanying drawing:- . . . . 
Fig.1 is a half sectional elevation of the at 

tachment; - - Fig. 2 is a circuit diagram; 
electromagnet armature. 

55 

60 
Fig. 3 is a transverse section through the 
It is usually desirable to house the sole 

Fig. 4 is a half sectional elevation; and Fig. 5 is a fragmentary enlarged section of 
the auxiliary valve in the foot of the fitting 

10 is the induction manifold. The nipple 

65 

end 11 of the attachment in which the inven 
tion consists is screwed into the manifold 10 
at any convenient position therein interme 
diate the carburetter head and the engine : 
valves. 12 is a cylinder, 13 a bucket piston 
Working in the cylinder 12, 14 a loading 
Spring acting upon the piston to force it 
downward, 15 a cap abutment for the top 
end of the spring 14, 16 an adjusting screw 
working through a tapped hole in the cover 

80 

17 of the cylinder 12, and 18 a lock nut. 19 . 
is a piston rod and 20 a piston valve fixed on 
the bottom end of the rod 19 and working 
in a tubular throat 21 concentric with the 
cylinder 12. 22 are lateral ports through the 
side of the tubular throat 21. When the 
valve 20 is lifted air may pass through the 
ports 20 and thence through the tubular cen 
tre portion 23 of the nipple 11 into the mani 

and to open it positively when the engine is fold 10... . 
90 

The cylinder 12 is connected above the top. 
pipe 25 with the closed tubular head 26 on 
the frame of a solenoid 27. The armature 
28 (see Fig. 3) is slidable vertically through 

stroke position of the piston 13 through a 
95 

the core of the solenoid and its bottom end 
is coned to act as a valve which bears on 
a seating 29. A helical spring 30 in com 
pression holds the armature valve 28 down 00 

  



on the seating 29. The seating port is con 
: nected to the manifold by a small pipe 3. 
As shown, this pipe is led into the nipple 

... 11, this being a convenient and compact ar 
i rangement. 32 and 38 are the terminal çon nections of the solenoid winding. 34 is a 

screw working in a tapped hole in the cap 35 
of the tubular head 26; it serves for adjust 
ing the tension load on the Spring 30. 
The diagram, Fig. 2 describes the ci 

ing arrangement, assuming that the e 
ment of the car is of the six volt and single. 
contact (“earth return') type. 40 is the gen 

1 erator, 41, the generator cut-out, 27 the solè 
15 noid,42 a short circuiting Switch around tie solenoid winding,43 is the battery, and44-45 

` ????0 % iwarify through the head 26 and pipe 
25 to and from the top end of the cylinder 12. The operation is as follows: The short cirétiiting switch 42 being open, 
the solenoid windings 27 are in Series with 
the circuit of the generator40. Under idling &onditions, the generator, depending upon its 
adjustment, delive's little or no current to 
th? circuit. Consequently th? solenoid is not 
energized aid the armature valve 2S is heid 

so dowii in the seating 29 and the valve 20 is 
forced down by the spring 14, closing the in 
-l preventing ingress of atmos ? ? ;? ???...' 
rough those ports to the malai- is 

i föld 10. Under coasting conditions the gen 
35 erator delivers current, usually at about 10 ya 

amps. rate into the line; this current flowing 
through the sollënoid coils 27 einergizes the iš 
solenoid so that its armature 28 is lifted against the compression of the spiring 30. 

. °???? ! , 10 ??? 
through the pipe circuit 31 and 25 and the 
core and head portion of the Soleiloid frane produces an equal depression above the pis 
ton 13. The piston 13 is this caised to rise, 35 compressing the spring 14. In its rising 
movement it lifts the piston valye 20 airl 
opens the ports 22, thus admitting ai' 
through the ports 22 and the nipple 23 to 
the mânifold. So long as under running con 

50 ditions the vacuum depression is not sui 
cient to lift the piston 3 against the load (f 

, the spring 14, the valve 20 remains closed. 
If, however, due to any cause during running 
conditions the vacuum depression becomes 

i, Sufficiently high to lift the piston 13, the 
driver may cut-out the solenoid 27 by clos 
ing the switch 42, thuis ensüring that the 
valve 28 will remain closed on the seat 29 
and so prevent establishment of a vacuous 

cocondition in the upper end of the cylinder i 
12, whereby the piston 13 would be liftee 
and the valve 20 opened. The driver is thus 
enabled to ensure that the attachment will 
not function to admit air to the in 

i, under running conditions and at the same 
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h of franie connections. The arma- t? 
(, C 

eati ing is. 

lie depression in the manifold thus acting Thi 

he manifold 

a time it is ensured automatically that air may 
be admitted for braking purposes under 
coasting conditions and that air will not be 
admitted to the manifold under idling con 
"The root of the casing at 110 is screwed " ditions. 

externally so that it may be fitted into a 
tapped hole in the inlet manifold. As 
shown, an adapter nipple is fitted into the 
bottom end of the casing. The air valve 111 is provided with a ring seating 112 in the 
casing 110, and the casing 110 is laterally 
ported as shown at 113 above the seating 

s 

i12. The valve 114 is a free fit in the lower - - 

v? 1 
gh. the throu 

fold. 
114 on the top 
foimed or fi provided 
but it mig 
pistop with 
be otherw 

end 

in 115 works. Th hè pistön, fo 
downward an 

the pisi 
g beårs down on til 
lar rod 1 ? ? ? ?' ? ??* *. ? ? ? ? ? ? ? ? : . 

lve 111 on its seating 112. 119 is the 
of a solenoid, and 12 - 
}l. Which may, bè 9f br 

etall." 
eely innovable. 

cap 122 - - - 

which passes downwar ??? 
lar iod 114 and is fitted on the lower end of 
e. an auxiliary valve 125. The 

ids a lig 

125 ? S SSAS SS SAA SS SAA SS SS SS SSAASS SSSSA AS 

tom end of the tubular rod 114. The valve 125 is positioñed on the stem i röd 123 by 

lve 111 is fixed on a tubular rod 
of whic a. piston 115 is 

ding the 
Wind 

the solenoid. 
assor like non 
espool 120 the 

ature sits on a 
is a light rod 123 

dly through th? tübü. 

seats on a face 126 formed on the bot 

??? 85 

s 

110 

screwing at 135 and locking it by means of 
a lockii 
being thus to 
fitted 

facility foi he 
red. Below the cap 122 is 

?eàt adjustment 
a helical spring 127 in compression.... This spring supports the cap 122, forcing up 

the stem rod 123 and holding the auxiliary 
valve 125 shut. The body portion of the 
valve 125 is fluted in order that air may 
freely pass it when its head is moved of 129 
its seating 126. The spring 127 is tensioned . 
to hold the valve 125 closed, notwithstand 

the atmospheric depression in the ??? ?? 
it open. The is 

h: 
anifold tends to p 

solenoid is relied on to apply movement to the valve 125 to openi 
y ånd to hold it closed. 
The terminals of the winding 125 are 

valve 125 to open it, aid the spring 127 
elied on to close the valve 125 autotiati 

i:0 

  

  

  

  



brought out through the upper section : 128 
of the casing 129. These wires are connected 
in series into the circuit of the car gener 
ator. The generator current consequently 
traverses the coil 119 and when a current 
of sufficient value passes, the armature 121 
is pulled downward, compressing the spring 

10 

127, forcing down the cap 122 and the stem 
rod 123, and thus opening the valve 125. 
130 is a check pin which limits the upward 
movement of the armature 121. As shown 
in Fig. 4, the spring 127 is partially com 
pressed and the valve 125 is open. 131 is 
a block of insulating material adapted to 
screwed into it. The casing is conveniently 
made in three portions, namely, the lower 
portion containing the valve casing and the 

carry the line terminals 132 which are 

- air cylinder, the mid ring portion which in 
cludes the solenoid spool, and the top por 
tion 129 which encloses the solenoid and car 
ries the cap 133. 
The operation is as follows:- * 
Under idling conditions the output of cur 

rent by the generator is very small or the 
generator circuit is entirely broken at the 
automatic cut-out; consequently the flux of 
current through the solenoid coils 119 is in 

. .30 
sufficient to energize the solenoid so as to 
move the armature 121. The armature 121 
is therefore at top position, the spring 127 
is extended, and the valve 125 is closed on 

about. 10 miles per hour, the generator, ac 

its seat. The vacuum depression in the 
manifold tends to hold the valve 111 closed 

8, on its seat 112, and free air does not there 
fore enter the manifold. When the car is 
running under load at a speed exceeding 
cording to the adjustment of its brushes or 
other controls, delivers current at a rate 
which is sufficient to energize the solenoid 
and cause it to force down the armature 121 
and thus open the valve 125, provided that 
the tension of the spring 127 is sufficiently 

5 relaxed to permit it to bè compressed by the 
armature action. The spring 127 is ten 
isioned to hold the valve 125 closed when the 
current at a low rate only is passing through 
the solenoid windings and it is not stiff 

the generator is 
mal rate. 

enough to resist the armature pressure upon 
it under ordinary running conditions when 

delivering current at a nor 

Upon the opening of the valve 125 the 
??? cylinder 118 is connected to the manifold 

through the tubular rod 114 and a condition 
of partial vacuum is established in the cyl 
inder 118. The atmospheric pressure acting 
below the piston 115 then tends to force that 
piston upward and thereby lift the valve 111 
so as to open the ports 113 and allow atmos 
pheric air to pass under the valve 111 past 
the seat 112 into the manifold, but the piston 115 in rising must compress the loading 
spring 117. The tension of that spring is 
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adjusted so that it resists compression cor 
responding to the degree of vacuum in the 
cylinder 118 under driving conditions. 
When the carburetter throttle is open more 
or less the atmospheric depression in the 
manifold is correspondingly reduced. The atmospheric depression in the cylinder 118 
will therefore vary according to the degree . 
of throttle opening. With a wide open throt 
tle a low degree of vacuum only will exist 
in the cylinder 118, but if the throttle be 
fully closed whilst the car is in motion, the 
Igear being left engaged, maximum atmos 
pheric depression will exist in the manifold 
and in the cylinder 118, and this depression 

and allow the piston 115 to rise. Consequent 
ly, given a proper adjustment of the ten 
ision of the spring 117, the piston 115 will 
be raised by pneumatic action only under 

- under running conditions. The valve 111 
will therefore be opened only under coasting 
conditions, and only under these conditions 
will free air be admitted via the ports 113 
into the manifold. . . . . . . . 
To provide, however, against weakening 

coasting conditions and will not be raised 

r : ?? 

will be enough to compress the spring 117 

90 

of the spring 117 and to ensure that the air 
valve 111 cannot open under load running 
conditions, the line terminals of the solenoid 
may be short circuited by a hand Switch placed conveniently for operation by the 

I driver... With the solenoid coil thus short 
circuited the armature 121 will not be moved 
and the valve 111 will then remain held on 
its seat by the pressure of the spring 117 
acting above the piston 115 and also by the 
atmospheric load above it which tends to 
bear it down on the seat 112. ' An arrangement is thus provided whereby 
the supply of air for braking purposes can 
be controlled entirely automatically with a 

95 

100 

check against accidental operation. The en 
gine will not get air under idling conditions 
or whilst running under load with the throt 
tle partially or fully opened, but it will get 
fold, if the car be running in gear at any 
ordinary driving 
throttle closed. ? 
What we claim as our invention and de 

sire to secure by Letters Patent is:- 
1. An attachment for automatically sup 

rate with the carburetter 

10 
a full supply of braking air into the mani 

plying free air to automobile engines under 
coasting conditions, comprising a casing 
adapted to be connected into the engine mani 
fold, a cylinder in said casing, a spring loaded 
piston in said cylinder, a normally closed air 
admission valve operated by said piston, a 
check valve controlling a passage from the 
manifold to the interior of the cylinder, elec 
tromagnetic means for opening said check 

i valve to procure evacuation of air from the 
cylinder to the manifold and so permit the 
piston and the air admission valve to be 30 
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lifted by atmospheric pressure when the de- said aux 
pression in the manifold is in excess of that is energized. . . produced by operation of the engine running 
idle or running under load. 

2. An attachment for automatically admit 

said auxiliary valve open when the solenoid 

tures. 
ting free air to automobile engines under 
coasting conditions, including a piston, an air 
admission valye operated thereby, a check 
valve controlling a passage from the mani 
fold to the cylinder in which the piston 
works, electromagnetic means for opening 
said check valve to evacuate air from the 
cylinder to open the air valve, said means 
adapted to be included in a circuit in which 
engine speed. 

3. Än attachment according to claim 1. 
characterized in that the air admission valve. is fully closed when the engine is running 
idle or running under load and is automati 

2 5 

free air to the manifold only under coasting 
conditions. 

4. An attachment according to claim 1 in 

the strength of the current varies with the 

cally opened by pneumatic action to admit : 

which the check valve in the cylinder mani fold connection is normally closed, and is 
opened only when the inagnetic flux from 
the electromagnet is in excess of a predeter 
mined measure. 

5. An attachment for automatically sup 30 
plying free air to automobile engines, com 
prising a tubular casing adapted to be con 

3 5 

nected into the manifold at one point only, a cylinder in said casing, an air admission 
valve, a piston for operating said valve, a 
passage through the stem of the piston con 
necting the cylinder with the manifold, a 
check-valve normally closing said passage, 
electromagnetic means for opening said check 

admission valve. 
45 

50 
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40 valve to evacuate air from the cylinder to . 
allow the piston to be lifted by atmospheric 
pressure beneath it and thereby open the air 

6. An attachment according to claim 1, 
wherein the air valve is automatically opened 
only when the magnetic flux from the elec. 
tromagnet is in excess of a predetermined 
measure and the depression in the manifold 
is in excess of that produced by the operation 
of the engine running idle or running under . . . 
load. · : : 

7. An air admission attachment compris 
ing a casing containing a tier of three chan 
bers, a valve seat and a valve co-acting there 
with in the bottom chamber, a spring loaded 
piston in the intermediate chamber connected 
by a tubular rod to said valve, and a solenoid 
coil in the top chamber, an auxiliary valve 
co-acting with a valve face formed on the 
bottom end of said tubular rod, and having a stem extending up through said tubular rod 
into the top chamber, a spring supporting 
said auxiliäryýalve on its seat, and an arma 
ture within the solenoid arranged to force 

GORDON STANLEY CROSSLEY HUFFAM. 70 . Y. -- - - 
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