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 AUTOMATIC BRAKING-ATR-ADMISSION VALVE FOR AUTOMOBILE ENGINES

Application fled Decemiber 6, 1926, Serial No.

© Thig invention consists in an attachment
" {or automobile engines and it has been ‘de-

P

vised with the object of providing effective

means for admitting braking "air-into the
engine manifold under coasting conditions,

~”{hat is to say when the throttle valve is closed

19

“and the car is running by. gravity on a de-
scending grade with the engine in gear. ‘The

desirable condition which 1s sought to be at-

tained is the automatic shut down of the

‘braking air admission valye at all times -

whilst, the throttle is open. either at idling or
running, '
“coasting conditions. - .- N R :

. Under idling conditions the vacuum depres-

~sion in the manifold of an internal combus-

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. resulting from  the piston

niovements -is broken in - some measure: pro-
“portionately to the degree of throttle open-

Ang.
under idling conditions the depression 1s re-

duced by only a small degree, but as under

By

running conditions the throttle is open ina

-substantial measure, the vacuum depression -
is further reduced. . The margin of differ--

ence between the vacuum depression under

" idling conditions and under some running
~conditions, is, however, small and cannot al-

L

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 alr to.the.manifold so
that it will operate to closé the air.admission
port absolutely. whilst: the engine is idling
and to open it positively when the engine is

. turning over at a fast rate and the throttle 1s
~ ¢closed.  This governing means is also fitted

with a cut-out which functions to ensure the
‘holding closed of the-air valve uiider 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 .

and its automatic opening under:

‘shown in Fig. 4..

‘As the throttle is opened only very hittle -

152,596, ‘a_n‘d in Australia December 8, 1925.

running on a down grade with the gear mn

“peutral, 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. . :
Tn the accompanying drawing:— o
Fig. 11s a half sectional elevation of the at-
tachment; ‘ o
Fig. 2 is'a circuit diagram; .

electromagnet armature.
It is usually desirable to house the sole-

‘noid in the same casing as the air valve, and
“the piston. An arrangement 1n which this

is done is shown in Figs. 4 and 5.

Fig. 4 15 a half sectional elevation; and -

Fig. 5is a fragmentary enlarged section of
the auxiliary valve inthe foot of the. fitting

10 is the induction manifold.

The nipple
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Fig. 3 is a transverse section through the

end 11 of the atéachment in which the inven- .

tion consists is screwed into the manifold 10
at any cotivenient position therein interme-

diate the. carburetter head and the ‘engliie v

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

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, 92 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 pertion 28 of the nipple 11 into the mani-

fold 10, .. ¢ :

The cylinder 12 is connected above the top.

80

17 of the cylinder 12, and 18 a lock nut.: 19

90

stroke position of the piston 13 through a

sipe 25 with the closed tubular head 26 on
the frame of a solenoid 97.  The armature

98 (see Fig. 3) 1s slidable vertically through

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

95

100




' ~on the seating >29.‘ The seating port is con--

- nected to the manifold by a small pipe 31.

5

n

5

o 20 upivar b anig _
25 to and from the top end of the cylinder 12. v
_.."Fhe operation 15°as follows:— :

25

30

BKHY

‘0. ; ( a
.. through the pipe circuit 31 and 25 and the

43

Tbnelelze

As shown, this pipe is led into the nipple
11, this being a convenient and compact ar-
~rangement. 32 and 33 are the terminal con-
nections of the solenoid winding. 84 is a

screw working in a tapped hole in the cap 85

of the tubular head 26 it serves for adjust-

ing the tension load on the spring 30.

The diagram, Fig. 2 describes the civeiiii-

ing arrangement, assuming that the equip-

‘ment of thre eatr 1s of the gix volt.and single.
fe]

-contact (“earth return”) type. 40 is the gen-
erator, 41 the génerator cut-out, 27 the sole-

. noid, 42 a short circuiting switch around the

solenoid winding, 43 is the battery, and 44—45
Jare earth of framie conmections. “'The arma-
ture 28 is ‘grooved or futed as shown at
Fig. 3 to allow air to pass from the seati g
y through the hiead 26 and pipe

X

" Thie short éirediting switch 49 being open, fold.

- The valve 111 is fixed ot a tubular rod
SRl Al q e

the solenoid windings 27 ave in serics with

the circuit of the generator 40. - Under idling
conditions, the generstor, depending upon its f

istment, delivers little or 1o current to
cuit. - Consequeiitly the solenoid is not
u X

“dowil in the seating 99 and the valve 20-ig
Pt Ll .

forced down by the spring 14, closing the S s
5 AT, T MR

-ports 22 and preventing ingress of atmos-

o) 1t throligh those ports to-the mani-

fold 10.  Under coasting conditions the gen-

5 erator delivers currens, usually at about 10

~amps. rate into the line’ this clrrent flowing
“through the ‘solénoid coils 97 energizes the
solenoid so that its armature 28 is lifted
-against ‘the compression of the spring 30.
+he depression in the manifold thus acting
“core and head portion of the solenoid frame
prodiices ‘an equal depression above the pis-
‘ton'13. The piston 13 is thus catsed to rise,

movement it 1ifts the piston valve 20 anl
opens_the . ports 92, thus admitting air
through the ports 22 ‘and the nippie- 23 to

the manifold. So lotig as under running con-

50 ditions the vacuum’ depression. is not sufi-

HX

“enable

S

cient to 1ift the piston i3 against the load o f
the spring 14, the valve 20 remains closed.

- If, however, due to any cause during running
‘ ( ssion shécomes
sufficiently high to 1ift the piston 13, the -

~conditions the vacuum depre

driver may cut-out the solenoid 27

, by’ elos-
ing the switch 42, thus

ensiiring that: the

valve 28 will remain clesed on the seat 29°
and so prevent establishment of a vacnous %

and the valve 20 opened. The driver is thus
-enabled to ensure that the 5%

not function to adi »
‘under running conditions and ‘at the same

]

ud the armatore valve 98 is held.

“Spring

ing of a solenoid, and 120 is the gole
spool . which may be of brass or like “‘non-
~magnetic

: TGS caiise it with an aux
‘compressing thie spring 14. In its riging
“tom end of

Jserevwing at 185

fitted &

condition in thé upper end of the cylinder
12, whereby the piston 13 vould be Iifted -

hment will
mit air to the manifold ¢

Lernert o i

‘time itis ensured attomatically that air may
‘beadmitted  for braking - purposes under -

coasting conditions and that air will not be

acimitted to the manifold under-idling con-
- 70

ditions. - AT S
- The foot of the casing at 110 is serewed
externally. so' that it may be fitted. into a
tapped: hole in the inlet manifold. As

- shewn; -an .adapter nipple is fitted ‘into the
bottom end of the

7 casing. The air valve 111
is provided with

ported as shown at 118 ‘above the seating

112. - The valve 111 is a free fit:in the lower -
part of the casing which is bored cylin- .

the *fit-being madé free in order
sk ‘of ‘sticking
nice by dust...

ically,

When the valve

through the péits 118 and Pagsés under”
¢ 111 through the ‘stating 119 and

Lrsugh the nipple ddjustér into the mahi-

14

h g leather bicket
t be miade ds

which: the piston” ks, T1
bsars down on thé piston forsing the
lar rod 114 downward and hi
valve 111 on its seating 119.

s the wind-

metal.” Within the spool 190 the
soft iron armatite 121 s fieely movable.
The bottom end ‘of this ai
cap 122 from which depesids

-which passes downwardly through the tubu-

lar tod 114 and is fitted on the lower end of

125 seats on a’

te tubular rod 114. The valve

positiotied ‘on the stem voed.193 by

& lock nut 13
being thus ¢

4, facility Tor neat adjustient

1ed.  Below the ¢ap 192 is
1 spring 127 in compis
 supports the cap 122, forcing up

This spr
the stém vod 193 ax
valve 195 shut. The
Ive 125 is fluted. in

order ‘that air may

a ring seating 112 in the
casng 110, and ‘the casing 110 is laterally

tdivg the:
noid-

rmature sits on a
a light rod 123~

laty valve 125.7 The valve.
face 126 formed on the bot-

e
W

of ‘the valve -

Lifted automatically, air is deawn in
P R ﬂfe,’

85

90

100

110

and locking it by means of

ision. ..

od 123 and holding. the auxiliapy
body portion of the
RISV

freely pass it when its Tiead is moved off -

ing that the attiospheiic depression in the
inlet ‘manifold tends to pull it opén.” The
solenoid is relied on to

lied ‘on to close the valve 125
y and ‘to- hold it closed. -

The terminals-of the winding 125 “ire

its seating 196, The spring 127 is terisioned -
to hold the valve 125 closed, notwithstand-

apply moverhent to
nd the spring 127
atitoniati-

120



CALTRGOTL

b -b>roug“;ht -out ‘through:the’ upper 'secﬁii)ni 128

()

of the casing 129. These wires are connected:

in series into the circnit 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
127, forcing down the cap 122 and the stem
rod 128, 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.. 181 s

a block of insulating material adapted to
carry the line terminals 132 which “are
serewed into it: - The casing is conveniently
made in three portions, namely, the lower

portion containing the valve casing and the.
“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 183.

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

30

40

automatic cut-out; consequently the flux of .
" current through the solenocid coils 119 is in-

safficient to energize the solenoid so as to
move the armature 121.. The armature 121
is thercfore at top position, the spring 127
is extended, and the valve 125 is closed on
its seat. The vacuum depression in the
manifold tends to hold the valve 111 closed

4, 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

about. 10 miles per hour, the generator, ac-:

cording to the adjustment of its brushes or

other. controls, delivers current. at a rate. -

which' is sufficient to energize the ‘golenoid
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

. relaxed to permit. it to be compressed by the

armature action. The spring 127 is ten-
sioned to Liold the valve 125 closed when the

- current at a low rate only is passing through

the solenoid windings and ‘it is not stiff
enough to resist the armature pressure upon
it under ordinary running conditions when

_the generator is delivering current at a nor-

~mal rate:

LD

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

focd
0

5 spring 117. The tension of that spring is

“cylinder - 118  under

~under running conditions.

its seat by the

-3

adjusted so-that.it resists compression . cor-
responding to the degree of vacuum in ‘the
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

‘gear being left engaged, maximum atmos-
‘pheric-depression will exist in the manifold
-anid in.the cylinder 118, and this depression

70

$0

will be enough to compress the spring 117

and allow the piston 115 to rise. Consequent-
ly, given a. proper adjustment of the ten-

dion of the spring 117, the piston 115 will -

be raised by pneumatic action only under
coasting conditions and will not be raised.
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. - SR

To provide, however, against weakening
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 2 hand . switch

_placed conveniently.. for operation by the
“driver.-.

With the solenoid coil thus short
circuited the armature 121 will not be moved
and the valve 111 will then remain held on.
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
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 -

a full supply of braking air into the mani-
fold if the car be running in gear at any
ordinary driving rate with the carburetter
throttle closed. ' :

: . : . . . 1
What we claim as our invention and de-

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

99

&y
[}

100

105

110

plying free air to automobile engines under

coasting - conditions, comprising a . casing

~adapted to be connected into the engine inani-

fold, a cylinder in said casing, a spring loaded
piston in said cylinder; a normally closed aiv
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
- valve to procure evacuation of air from the

cylinder to-the manifold and so permit- the

piston and the air admission valve to be.

130




4 . E U et
Aifted by atmospheric pressire whet the ‘de- said ziﬁxiliary valve Fg’p’én‘ when ‘the solenoid

‘pression in the manifold is in excess.of that is energized. . F S 7
-produced by operation of the engine running  In testimony whereof we “affix ‘our signa--

. idle or-running under foad. - . ‘tures. N UL P S
5, 2. Anattachment for automatically admit- - ~~.+ . GORDON STANLEY CROSSLEY HUFFAM. 70
- ‘ting free air. to automobile -engines ‘under ... . EDMUND JOSEPH BERGIN. . -~ = =

‘coasting conditions, including a piston, an air
admission valve operated ‘thereby, a check
valve controlling: a’passage from the mai- Lo . Ca
iop fold to the cylinder in which the piston ' ool A s ' o 75
" works, ‘electromagnetic ‘means for opening ' : L e
sald check valve to evacuste air- from ‘the
~cylinder to-open the air valve, said means = -
~adapted to be included in acircuit in which - L Rl AR
“15 the strength of the current varies with the =~ - - = ' 80
engine speed. = . SRS - S ‘ Lol
3. An attachment according to claim 1
characterized in thaf the air admission valve.
is fully closed when the engine is running & ‘, : -

g0 idle or running under load and is automati- - : : LT e

. cally opened by prieamatic action to admit - B Tt : . =

free air to the manifold only under coagting

conditions, = . SO R
4. An attachment 4ccording to claim 1 in S . ,

which the check valve in-the cylinder mani- ; : S 90

fold connection is normally closed, and is - g SRS : : g v

operied only “when - the ‘magnetic flux Afrom
“the electromagtiet is in excess of a4 predetér- -
mined measure. R . ; ,

30 5. An attachment for aittomatically ‘sup- o . T N
“plying free air to automobile engines, com- - ' S

" prising a tubular casing adapted to be.con-

nected into the manifold at one_point only,
a cylinder in said casing, an-air admission. . : : ,
valve, a piston for operating said valve,’a - oo S S 100

_passage through the stem of the piston con- S Lo '
~necting ‘the “eylinder with the manifold, ‘a
check valve normally closing said passage,
electromagnetic means for opening said check - Sonil _

40 valve to evacuate air from the cylinder to.. L : “ 105
allow the piston to be lifted by atmospheric L SRR U
‘pressure beneath it and thereby open the air
“admission valve.- A A ‘ N

6. An attachment according to claim 1, E -
45 wherein the gir valve is automatically opened S S 110
only when the magnetic flux from the elec- "~ ~ e o :
- tromagnet’ is -in ‘excess of a predetermined
- measure and the depression in the manifold
1s in excess of that produced by the operation ~ ‘ ’ ;

50 of the engine running idle of rutfining under - , : ; i 115
load. , R T ' ‘ S
7. An air admission attachment compris-

‘Ing a casing containing a tier-of three cham-

bers, a valve seat and a valve co-acting there- =

e
<

[
jo2 4

55

- with in the bottom-chamber, a spring loaded 120,
piston in the intermediate chaniber connected ’
by a tubular rod to-said valve, and a solenoid
coil in the top chamber, an-auxiliary valve ;

60 co-acting with a valve face formed on the o5

bottom end of said tubular rod, and having = -
a stem extending up through said tubularrod
into the top chamber, a spring ‘supporting
said auxiliary valve on its seat, and 4n arima. e -
g5 ture Within the solefioid -arranged to force DU e e 130

IENEUUI



