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CITY, NEW YORK, A CORPORATION OF NEW YOREK

POWER ACTUATOR

Application filed January 5, 1925, Serial No. 506. Renewed November 27, 1931.

Our invention consists in the novel fea-
tures hereinafter described, reference being
had to the accompanying drawings which il-
lustrate several embodiments of the same, se-

g lected by us for purposes of illustration, and
" the said invention is fully disclosed in the
following description and claims.

Our invention relates to a power actuator,

adapted especially for use in connection with
fo automotive vehicles propelled by an internal
combustion engine, and most conveniently
operated by suction from a suction passage of
the engine between the throttle valve and the
engine cylinder, or cylinders, as for example,
by means of a connection with the intake
manifold of the engine. In our prior appli-
cation for Letters Patent of the United States
iiled December 22, 1923, Serial No. 682,346,
we have disclosed a power actuator of this
neral type, connected with the intake man-
oId of the internal combustion engine by
means of a pipe or passage in which are lo-

cated an adjustable regulating valve or other

restricting means, a check valve, and a stor-
25 age space, or tank, and comprising a cylinder,

¢ double acting. piston therein, and reversing

valve mechanism for applying differential

pressures on opposite faces of the piston, the

said actuator being combined with a foot
80 lever, or other operator operated part, and
with a brake mechanism or other part to be
actuated in such manner that the latter can
be operated by the actuator under the con-
trol of the foot lever while the operator may
add his physical power to the power of the
actuator when desired, or in case of failure of
the actuator, may positively operate the actu-
ated part by physical power applied to the
foot lever, or other operator operated part.

The regulating valve or other restricting
device prevents such large volumes of air be-
ing drawn into the intake manifold as to be
likely to dilute the explosive charges passing
therethrough, so as to stall the engine when
idling while the storage space or storage tank
provides a large space in which a partial vac-
uum or rarification is maintained at all times,
while the engine is running, by withdrawing
the air therefrom in comparatively small
quantities, -and insures the instantaneous

Wl

50

withdrawal of the necessary amount of air
from the actuator cylinder when the revers-
ing valve mechanism is moved to open posi-
tion, to insure the instantaneous and effective -
operation of the actuator. , 5o
According to our present invention, we dis-
pense with any extraneous storage gpace or
storage tank in the suction line extending to
the intake manifold exterior to the actuator
cylinder, and maintain a condition of partial
vacuum or rarification within the actuator
cylinder itself, ‘on both sides of the piston,
which is made to supply the necessary storage
space. Thereby we obtain a numbser #f im-
portant and advantageous results in the con-
struction, installation and operation of the
power actuator. In the first place, the tank,
which is a bulky element, is entirely done
away with and the construction is corre-
spondingly simplified and rendered less ex- P
pensive. As a partial vacuum is maintained
within the actuator cylinder on both sides of -
the piston therein when the device is in nor-
mal or iroperative position, when the re-
versing valve mechanism is moved into a po-
sition to effect the operation of the actuator,
one end of the cylinder on one side of the
piston, is connected with the intake manifold
or other vacuum producing means, the other .
end of the cylinder on the other side of the
piston being connected with the atmosphere,
and the immediate result is that the atmos.
pheric gir rushes in to the end of the cylinder -
to which it is admitted, and effects the opera-
tion of the piston in the desired direction and
to the desired extent without any appreciable
quantity of air being actually withdrawn-
from the cylinder and admitted to the in-
take manifold or other suction means,
thereby climinating the -drop in the suction
or rarification which would result were the
cylinder full of air and this air admitted
during the application of the brakes. The
maximum suction is therefore Immediately
available. The restricting valve properly ad-
justed to prevent stalling the motor while
idling would restrict the passage of this air
over some extended time, thereby delaying
the exertion of the full force of the vacuum,
where our present invention is not employed. 100
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The air admitted on the other side of the

.piston is not being withdrawn until the valve

mechanism is reversed and the piston is

10

moved in the opposite direction. This is
particularly advantageous in the application
of the actuator to the brake mechanism of
automotive vehicles such as automobiles,
trucks and motor buses, for example, as when
the brake is applied the actuator is operated
without any material admission of air to the
intake manifold and therefore without any

“ possibility of injuriously affecting the explo-

sive mixture or of stalling the engine, and
when the valve mechanism 1s reversed to effect
the release of the brakes, by operating the
piston in the opposite direction, the atmos-
pheric air admitted for the purpose of ob-
taining the previous application of the brakes
can be gradually withdrawn to the intake
manifold under the control of the regulating
valve,’so as to prevent interference with the
operation of the engine, while securing the

B effective release of the brake mechanism. If
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- dice to the continuous and efficient: operation .
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the motor should stall due to the adr_nisSion
of this air when the brakes are being re-

leased, it would be a matter of far less im-

portance than the stalling of the motor when
the brakes are being applied. - It is not so im-
portant that the movement of the piston in
a direction to release the brakes shall be as
rapid as the movement of the piston in the

direction to apply the brakes. As a matter

of fact, a very slight movement of the piston
in the direction to release the brakes would
be sufficient to release them and, for this rea-
son continued application and releasing of
the brakes without allowing the piston to

- come to'the “at rest” position may be effected

with comparatively small amount of air be-
ing drawn into the intake manifold, and the

_piston may be permitted to return to its nor-
mal position after an ‘application of the -

brakes more slowly than 1t would be desir-
able to have it moved in the opposite direc-
tion. Furthermore when the piston comes to
the “at rest” position after an application of
the brakes, there is a partial vacuum in the
rear of the cylinder. Therefore, the only air
to be exhausted is the amount admitted to the
forward end of the cylinder to effect the re-
leasing of the brakes, which is considerably
less than the total amount of air that could
be contained in the cylinder. Were it not for
our invention, which continually keeps at
least one end of our cylinder under vacuum,
the total amount of air in the cylinder would
have to be exhausted after each operation of
the brakes. : o R
Our invention therefore enables us to sim-
plify and decrease the cost of the apparatus,
and at the same time instres the most effi-
cient operation of the actuator without preju-

of the internal combustion engine from the
suction passage of which the necessary power

1,879,598

or suction for the operation of the actuator is
derived. ' ‘ ,
Referring to the accompanying drawings
which illustrate a number of different em-
bodiments of our invention, selected by us
for purposes of illustration. . '
Fig.1is a diagrammatic view representing
an installation of our improved power ac-
tuator in connection with the internal com-

bustion engine of an automotive vehicle for

the operation of
thereof. :

Fig. 2 is an enlarged sectional view illus-
trating one form of our improved actuator
having one form of our present invention
embodied therein. '

Figs. 3 and 4 are respectively a sectional
view and a plan view of a form of poppet
‘valve which may be employed in the actuator
illustrated in Fig. 2 for carrying our present
invention into effect. '

the brake mechanism

70

(£

85

Fig. 5 is an enlarged sectional view of our -

improved power actuator showing a modifi-
cation of our present invention embodied
therein. ‘ '

Fig. 6 is a partial sectional view of our
improved power actuator showing another
modification of our present invention em-
bodied therein. o

Fig. 7 is a partial sectional view of our
improved power actuator showing another

05

modification of our present invention em- °

bodied therein.

Fig. 8 is an enlarged sectional view of our -

power actuator showing still another modi-
fication of our present invention embodied
therein. : ' :

Fig. 9 is a similar sectional view of our
improved actuator, showing another modi-
fication of our present invention embodied
therein. :

Fig. 1Q is a partial sectional view illus-
trating a slight modification of the construc-
tion illustrated in Fig. 8. '

Fig. 11 is an enlarged detail view of a
check valve and vent valve which. are ad-
vantageously employed between the actua-
tor and the intake manifold.

In Fig. 1 of the accompanying drawings
we have shown diagrammatically an instal-
lation suitable for use in an automotive ve-
hicle in which one of our improved actua-
tors is shown as interposed in the connections
between a foot lever, 88, and brake mecha-
nism for the vehicle, diagrammatically rep-
resented at 70, 71 and 72, indicating a brake
drum, brake band and brake lever. 60 rep-
resents an internal combustion engine for

propellinig the vehicle, and provided with an

intake manifold, indicated at 61, to which is
connected = pipe, 62, in which are located
preferabiy an adjustable regulating valve,
or restricting valve, 64, a check valve, 65,
and a vent valve, 67° normally closed and
opening outwardly, s convenient form of
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‘said vent and check valves being shown in

Tig. 11, and hereinafter described. The
pipe, 62, communicates with one of our im-
proved power actuators, the cylinder of
which is indicated at 1 in Fig. 1, the said
pipe having a flexible portion connected to

‘a hollow valve actuating sleeve, indicated at

20, and communicating with the reversing
valve mechanism. The sleeve, 20, is con-
nected by a link, 85, with the foot lever, 88,
which is provided with the usual retracting

‘spring, 89, and the piston rod, 5, of the actu-

ator 1s connected by a link, 78, with the
brake lever, 72. The brakes are retracted by
the usual tension spring 792, o
In Fig. 2 we have shown one form of our
improved actuator embodying our present
invention. In this figure, 1, represents the
actuator cylinder, closed at both ends by
heads, 2, connected by tubular bolts, 2¢, and
nuts. 3 represents the double acting piston
provided with oppositely disposed gaskets,
4—4. 5 represents a hollow piston rod which
extends through a stuffing box, 6,.in one
end of the cylinder, and is provided at its
inner end with threaded portions screwed
into the hub of the piston, or otherwise con-

nected thereto.  The hub, 10, of the actuator

piston is provided with two-valve chambers,
11 and 12, respectively, each of which is pro-
vided with two valve seats, preferably coni-
cal and concentric to the axis of the piston.
The valve chamber, 11, is shown as provided
with the conical valve seats, 13 and 14, and
the valve chamber, 12, is similarly provided
with valve seats, 15 and 16. The piston hub
is provided in this instance with an outlet
chamber, or suction chamber, indicated at
17, which communicates with cach of the
valve chambers through the valve seats, 14
and 15. The piston hub is also provided with
a higher pressure ‘chamber, 18, in this in-
stance communicating with the atmosphere,
and which communicates with the valve seat,
16, and by a lateral passage, 19, with the
valve seat, 13, at the opposite end of the pis-
ton hub. 20 represents the valve actuating
part, consisting in this instance of a valve
sleeve passing through a stuffing box; 21, in

, the cylinder head at the opposite end of the

cylinder from the stuffing box, 6, said sleeve
also extending longitudinally through the
piston hub, the chambers thereof, and
through the hollow piston rod, 5, and being

5 movable longitudinally with respect thereto,

to effect the operation of the reversing valves.
The valve sleeve is preferably made in two
parts, 20 and 20%, connected by threaded pro-
Jections, 23 and 232, of a centrally located
collar, 22, in the suction chamber, 17. The
collar, 22, is provided with one or more lat-
eral passages, 24, communicating with the
interior of the sleeve section, 20, through a
longitudinal passage in one of the plugs, in-
dicated in dotted lines in Fig. 2. The sleeve

3

sections, 20 and 20, are thus connected for
joint movement, but are not in communica-
tion with each other. The valve sleeve sec-
tion, 20, is provided adjacent to its outer end
with a lateral passage, 26, to which the iipe,
62, is connected and the outer end of the
sleeve section, 20, is provided with an at-
taching eye to which the link, 85, extending
to the foot lever is connected. The sleeve
section, 20%, is provided with apertures, 27,
communicating with the atmosphere, or
higher pressure chamber, 18, and the outer
end of the sleeve section, 20°, which extends
through the hollow piston rod, is open and
communicates with the interior of the piston
rod, which is provided with means for ad-
mitting atmospheric air thereto. In this in-
stance the piston rod, 5, is shown provided
with a plug, 28, provided with lateral air
mlet apertures, 29, communicating with the
longitudinal apertures, 30, and the plug, 28,
is also provided with an eye for enabling it
to be attached to the connecting rod, 78. The
suction chamber, 17, is adapted to be con-
nected with the cylinder on opposite sides
of the piston by means of a port or ports, 34,
in the valve seat, 14, and a
in the valve, 15.
municates with the cylinder on oile side of
the piston through the annular passage, 33,
and the valve seat, 16, is provided with a
port, or ports, 86, communicating with the
cvlinder on the opposite side of the piston.
Fach of the valve chambers, 11 and 12, is
provided with a pair of oppositely disposed

poppet valves, preferably conical, engaging-

the opposite valve seats, the said valves be-
ing preferably formed of molded rubber,
ard being loose on the valve actuating sleeve,
although said valves may be formed of other
material if preferred. The valves are indi-
cated at 40, 41, 42 and 43. FEach of these
vaives is held seated by vielding means, and
means are also provided for sealing the open-
ing in the valve through which the valve,
actuating sleeve passes. In the present in-
stances we have shown a rubber cushioning
device, 50, of elastic rubber interposed be-
tween the valves, 40 and 41, and between the
valves 42 and 43, said cushioning devices fit-
ting tightly on the outer. surfaces of. the
valves and valve actuating sleeve, and serv-
ing the combined purpose of retracting
spring and sealing means for the adjacent
valves. The actuating sleeve is provided
with suitable means for opening one valve of
each pair when the valve sleeve is moved in
either direction. - As shown in Fig. 2, this
function is performed by the collar, 22, lo-
cated centrally between the valves 41 and 42,
and end collars, 81 and 32, respectively,
mounted on the valve sleeve outside of the
valves, 43 and 40, respectively.

The specific details of the poppet valve
mechanism] herein 'shown and described,

port, or ports, 35,
The valve seat, 13, com~

('
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form no part of our present invention, as the
same is illustrated, described and claimed in
our former application for Letters Patent
of the United States, filed November 22,

g 1924, and given Serial No. 751,481 and in our

application filed January 31, 1925, and given
Serial No. 5,947. :

From the foregoing it will be noted that
when the valve actuating sleeve is moved in
either direction, one of the centrally located
valves 41 or 42, and one of the end valves,
40 or 43, will be opened simultaneously,
thereby placing one end of the cylinder in
communication with the suction chamber, 17,

15 and the other end of the cylinder in commu-

nication with the atmosphere, and causing a
corresponding movement of the piston in the
same direction as that in which the valve
actuating sleeve is moved. Conversely, the

g0 movement of the valve sleeve in the opposité

direction reverses the valve mechanism and

affects the movement of the piston in the op-

posite direction. T
According to our present invention, in

95 which no suction tank is employed, and the

" interior of the cylinder is maintained at all
" times, when the valve mechanism is in nor-
mal position, and while the engine is running,
in a state of rarification or partial vacuum,

30 on both sides of the, piston, this may be con-

3

_veniently accomplished in the construction
illustrated in Fig. 2 and previously described,
by providing means for preventing the suc-
tion valves, 41 and 42, on opposite sides of
the suction chamber, 17, from being held nor-
mally in closed position by their retracting
means, to wit, the cushions, 50—50. This
may be accomplished in a number of differ-

ent ways. In Fig. 2, for example, we have .

40 shown the valve seats, 14 and 15, provided

45

with springs, indicated at 51, which are cali-
brated so that they are slightly stronger than
the retracting spring members or cushions,
50—50, when the latter are in their normal
conditions, but so that the springs, 51, will
yield to permit the adjacent valves to be firm-
ly seated when the adjacent retracting, or
cushioning means, 50, is compressed.; It fol-
lows from this construction that whenever the

50 suction valves, 41 and 42, are simultaneously

opened, there will be an equalization of pres-
sures in the portions of the cylinder.on oppo-
site sides of the piston, and as soon as the en-
gine is started, the suction produced in the

55 intake manifold 'will exhaust the air from

 the cylinder, 1, of the actuator, since the suc-
tion chamber, 17, will communicate with the
cylinder on both sides of the piston through
the “cracked” valves, 41 and 42, held very

60 clightly open, that is to say, just off of their

seats by the opposing springs, 51. If, now,
it is desired to apply the brakes, the foot lever
is actuated so as to-move the valve sleeve, 20,
in the direction of the arrow in Fig. 1, there-

85 by further opening the valve, 41 com-

1
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g:essing the retracting cushioning device, 50,
tween the valves, 43 and 42, and forcing the
valve 42, to seat by overcoming the sprin

51 in the seat and opening valve, 43. 0
opening of the valve, 41, connects the cylinder
forward of the piston with the suction cham-
ber, 17, and suction pipe, 62, and the opening
of the valve, 43, places the portion of the cyl-
inder in rear of the piston In communication

with the atmosphere. Air will therefore ,

rush in to the previously exhausted space in
rear of the piston and move the piston for-
ward, and apply the brakes, but no appreci-
able amount of air will be drawn into the in-
take manifold through the pipe, 62, as the
portion of the cylinder forwartfgf the piston
1s already exhausted. There is, therefore, no
effect produced on the explosive charges of
the engine when the brake is operated.
When- the movement of the valve sleeve is
reversed by the release of the foot lever, 88,
the valves will be first returned ‘to normal
position shown in Fig. 2, with valve, 43,
closed, and valves, 41 and 42, opened, which

will effect an instantaneous-equalization of -

pressures between the portions of the cylin-
der on opposite sides of the piston, and trans-
fer a part of the air admitted in rear of the
piston to effect the power stroke over to the
forward side. As the valve actuating sleeve,
20, moves further, in the direction contra

to the arrow shown in Fig. 2, the valve, 41,

%

will be forced to its seat, overcoming the

" springs, b1, therein, the air inlet valve 40 will

be opened, and valve, 42, will be opened fur-
ther. This places the suction chamber, 17, in
communication with the portion of the cylin-
der in rear of the piston, and simultaneously
places the portion of the cylinder forward of
the piston in communication with the atmos-
phere. The remaining air will be exhausted
from the rear portion of the cylinder through
the suction passages, and the additional air
admitted to the forward side of the piston
will move the, piston rearwardly. e air
exhausted from the cylinder can
gradually to the intake manifold by properly
regulating the restricting valve, 62 in the
pipe, 62, so that the operation of the engine
shall not be interfered with, and the educ-
tion of the air may be retarded, as much as
desired, as the first movement of the piston
rearwardly will relieve the pressure of the
brakes, and it is not important that the pis-
ton move rearwardly as quickly as it moves
forwardly to apply the brakes. The with-
drawal of the air may, therefore, be distrib-
uted over & greater or less period of time,
according to the adjustment of the valve, 64,
so as to avoid the undue dilution of the ex-
plosive charges or the feeding of too small an
amount of hydrocarbon fuel. The equaliza-
tion of pressures on opposite sides of the pis-
ton, which takes place when both of the suc-

tion valves are simultaneously opened, in the
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first place permits the retracting spring of
the brake mechanism to immediately start the
movement of the piston rearwardly, and as
2 portion of the air in the rear of the piston
is transferred to the forward side by this
equalization, there is that much less air to
ve exhausted from the rear side of the piston,
and that much less air to be admitted on the
forward side of the piston, to positively re-
turn the piston to its normal position, and
therefore the return of the piston and brake
mechanism to normal position is expedited,
while the amount of air transferred to the in-
take manifold is minimized. When the pis-

5 ion s restored to normal position, the piston

hub will engage the adjacent end of the cyl-
inder, and the valve actuating sleeve, 20—202,
will be arrested by the part, 26, engaging the
ijustable follower with which the stuffing
%, 21, is provided, and the valves, 41 and
will e held slightly off their seats by the
ngs, 51, thus placing both sections of the
nder on opposite sides of the piston in
communication with each other, thereby
equalizing the pressures, and also placing
both ends of the cylinder in communication
with the suction chamber, 17, and the evacu-
ation of the air from the cylinder will con-
tinue without any tendency of the piston to
move forward until the same degree of rari-
fication exists in the cylinder on both sides of
the piston. This leaves the piston in condi-
tion for immediate and effective operation to
apply the brakes at any moment.

As the degree of suction in the suction pas-

~ sages of the engine varies from time to time,

we interpose the check valve, 65, in the pipe,
02, so that after the cylinder is subjected to

 the greatest amount of suction, the condition

of rarification so produced will remain, and
as the brakes are usually operated at inter-
7als, the greatest possible rarification will or-
dinarily exist in the cylinder of the actuator
at all times, ready to effectively apply the
a¥kes in the manner before described.
£s will be seen, there is a certain amount
i lost motion between the valve actuating
eve, 20—20°, and the piston and hollow
ston rod, and we prefer to provide means
r limiting this lost motion so that after
5 15 taken up, the physical power of the op-
erator can be directly applied to the piston
and paris connected therewith. In the pres-
ent mstance we have shown the sleeve section,
, provided with a recessed portion 20°, and
. collar, 20°, and the piston rod provided
with oppositely disposed set screws, 52, ex-
tending into the recess, or recesses, 20°, so
that when the sleeve, 20—20, is moved for-

- ward by the foot lever to apply the brakes.

and the piston has followed by applying the
brakes to the full capacity of the actuator,
the operator may, by pushing the foot lever,
88, forward until the rear end of the recess,
20°, engages the screws, 5%, apply his physi-

S

cal force to the piston and piston rod of the
actuator, and thereby to the brake mech-
anism, in addition to the power of the actu-
ator. It also follows from this construction
that should the power of the actuator fail
for any reason, the operator, by moving the
foot lever, 88, forward and bringing the rear
end of the recess, 20° into engagement with
the screws, 5%, may apply his physical force
to the piston, and thence to the brake mech-
anism, the valves having been sef to permit
this movement and admit air in rear of the
piston, and to vent the cylinder forward of
the piston. The operator can therefore, by
his physical power, apply the brakes almost
as effectively as if the actuator was not pres-
ent, except for the necessity of overcoming
the slight friction of the parts of the actua.
tor. In like manner, when the foot lever is
released, the retracting spring, 89, will move
it rearwardly and shift the valve actuating
sleeve, 50 as to vent the cylinder in case of
failure of power, and the forward end of the
recess, 20>, will engage the screws, 5 and
move the piston and piston rod rearwardly
to release the brake. ~We prefer to employ
in the vacuum pipe line, 62, a check valve of
the type illustrated in Fig. 11, in which the
valve 1s normally held closed by a spring
preferably capable of adjustment as set forth
in our former application before referred to.
Thus, in Fig. 11, the check valve casing is

with a spring, 68, holding it in closed posi-
tion with a predetermined pressure, which
may be obtained by calibrating the spring,
but we prefer to provide the spring with an
adjusting screw, 69, as indicafed in Fig. 11,
by which its tension may be set to provide
the desired resistance. When starting the
engine at cranking speeds, even with the
throttle practically closed, as customary,
there is little rarification in the manifold,
but some air would be exhausted from the
actuator cylinder, either simultaneously with
the mixture from the carburetor diluting it,
or if the throttle were tightly closed, that

air might be exhausted before any suction

through the carburetor takes place, and re-
sult In either case in delay in obtaining an
explosive mixture. With this form of check
valve, the valve, 67, will remain closed when
the engine is being started, thus preventing
the dilution or delay of the explosive charge,

and the valve, 67, will not open until the en-.

gine is running at operative speed. We also
prefer to provide in the suction line to the
actuator cylinder, an outwardly opening vent
valve which may be conveniently located in
the casing of the check valve, as indicated at
67=. The object of this vent valve is that,
if the foot lever is operated when the engine
is mot running and the throttle and inlet
valves of the motor are closed, and there is
not sufficient rarification in the cylinder to

80
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operate the power actuator, the forward
movement of the piston by the foot lever
would have to compress the air to be ex-
pelled from the cylinder, not only to the ex-
tent necessary to overcome the spring, 68,
and open the check valve, but to force 1t out
through the closed throttle, and this pres-
sure would have a retarding effect on the
0£eration of the brake mechanism by the
physical force of the operator to increase the
amount of physical force required of the
operator. With the vent valve, 67%, which is
preferably 2 ball valve, held closed by a very
light spring, the vent valve will be held

= closed during normal operations of the parts

by the presence of a partial vacuum in the
vacuum line, but if, under the circumstances
above noted, any pressure is produced be-
tween the vent valve and the piston of the
actuator, the vent valve, 672, will instantly
open, thus venting the cylinder and the suc-
tion line, so that the actuator may be readily
moved and the brake mechanism operated
without material resistance.

The check valve and vent valve herein
shown, are not specifically claimed herein as
they form the subject matter of another ap-

lication for Letiers Patent of the United
tates, filed by us (June 10,1926), and given
Serial No. 114,934, ‘

Other means than the springs, 51, may be
emgloyed for keeping the suction valves, 41
and 49, slightly off their seats when in normal
position, for the purpose hereinbefore -de-
scribed.  For example, we may provide the
valve seats, 14 and 15, and the conical faces
of the suction valves which engage the same,
the one with slight corrugations of sufficient
depth to prevent the valves from making an
air tight engagement with their seats under
the normal action of the retracting devices
therefor, the said valves being made as before
stated preferably of a yielding or elastic ma-
terial, such as molded rubber, so that when
subjected to slightly greater pressure, as by
the compression of the retracting means, the

valves will be forced into air tight engage--

ment with their respective seats. In Figs.
3 and 4 we have shown, for example, a form
of valve, indicated at 141—142, formed of
molded rubber or other elastic material and
having its beveled surface provided with
minute corrugations, 141%, shown somewhat
exglggerated in Figs. 8 and 4, which will be
sufficient to hold the valves from seating
under normal conditions when the parts of
the actuator are in the normal or off posi-
tion, but will flatten out and permit either
valve to make an air tight connection with
its conical seat when subjected to slightly
greater pressure in the operation of the re-
versing valve mechanism, as hereinbefore de-
scribed. The operation of the parts with this
type of valve will be the same as that previ-
ously described.

I
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In Fig. 5 we have shown another modified
form of our improved actuator in which the
results hereinbefore mentioned are obtained
in a slightly different manner. In this form
of device the cylinder, piston and reversing
valve mechanism of the actuator are con-
structed substantially as illustrated in Fig. 2,
and previously described, except that the
springs, 51, for unseating the suction valves
are omitted, and the corresponding parts are

given the same reference numerals in Fig. 5,

with 200 added, and need not be particularly
described. In this form of our invention, the
central collar, 222, in the vacuum chamber,
2117, is so located with respect o the stop,
926, formed by the engagement of the plug
or collar on the valve actuating sleeve, 220,
with the adjustable follower of the stuffing
box, 221, that when the parts are returned
to their normal positions by the retracting
springs of the foot lever and brake mecha-
nism, the piston will be arrested by the en-
gagement of its hub with the end of the
cylinder and the valve actuating sleeve, 220,
will be in such position that t trel

222, will hold the valve, 2
at the right hand side cf th
ber, 217, as shown in Fig. §, htly off of
its seat, by reason of the reistive positions
of the central collar, 222, and the Htting, 226,
which forms a shield to arrest the return
movement of the sleeve, 220, under the action
of the retracting spring of the Foot lsver,
while the collar, 232, permits the seating of
the air inlet valve, 240. This valve, 242,
will have been previously opened to con-
nect the suction chamber with the portion of

4

instance
cuum cham-

IRE
x:)l.__v

the cylinder in rear of the piston, and as the

piston comes to rest, the valve does not com-
pletely close so that there will be a rarifica-
tion or partial vacuum continuously main-
tained at the rear of the piston, to the right
in Fig. 5. In this instance we have shown
a passage, 242%, extending from the valve
seat, 215, for the valve, 242, through the
piston to the forward side thereof (to the lefi
in Fig. 5).  This passage may be made by
drilling the piston with a drill of small di-
ameter so that air will not pass through this
passage with sufficient rapidity to interfere
with the operation of the piston in the re-

verse direction, or to the. right in Fig. 5,

when the vave, 242, is open. When, as before
stated, the parts come to rest the suction
chamber, 217, will therefore be in communi-
cation with the cylinder in rear of the piston
by the unseated position of the valve, 242,
and will also be conrected with the cylinder
forward of the piston by the passage, 2422
and will slowly exhaust the air, which is in
that portion of the cylinder, admitted
through the valve, 240, to effect the reverse
movement of the piston. When the valve
actuating sleeve, 220, is moved forwardly in
the direction of the arrow, Fig. 5, the valve,
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242, will entirely close, thus sealing the pas-
sage, 242%, and also the passage, 235, before
the valves 241 and 243 are opened, to apply
the brakes.

¢ . The form of our invention shown in Fig. 5

is not specifically claimed herein as it forms
the subject matter of a divisional application,
filed by us August 30, 1926, and given Serial
No. 182,366.

In Fig. 6 we have shown another slight
modification of our invention in which the
corresponding parts are given the same nu-
merals as in Fig. 2, with 300 added. In this
instance the valve, 342, is held off its seat in
25 the normal position of the parts, in exactly

the same manner as in the construction shown

in Fig. 5, thus insuring a rarification or par-
tial vacaum in that portion of the cylinder in

reer of the piston, or to the right in Fig. 6,

g5 with which the vacuum chamber, 317, com-
munieates by the passage, 335, and an addi-
tional valve isemployed for establishing com-
munication between the opposite ends of the
cylinder. In order to insure the evacuation

oz of the portion of the cylinder on the other
side of the piston, the main body of the piston
is in this instance provided with an aperture
or passage theretlgrough indicated at 3492
heving a valve seat, 342", at the end adjacent

¢ to the forward face of the piston, to receive
o valve, 842°, normally held in closed position
by o spring, 342¢, engaging the valve stem,

6]

8422, 'The valve stem, 342, projects from the

rear face of the piston (to the right in Fig.

25 G} sufficiently to engage a fixed portion of
the cylinder, as the head, 802, when the piston
reachss its normal or retracted position, and
ereby compress the spring, 342¢, and open
the valve, 842°, thus establishing communi-
;. catiom between the two ends of the cylinder
on opposite sides of the piston, and as the
valve, 842, is “cracked” the air introduced
into the cylinder on the forward side of the
sien fo insure its retraction, or return to
rmal position, will be exhausted as soon as

_ pertial vacuum at all times within the cylin-
‘der on both sides of the piston when the parts
ars at rest and the engine is in operation.

Instesd of locating the additional valve in

" the piston itself, it may be located in the head

it returns to its normal position to establish
o communication: between the two ends of
cylinder on opposite sides of the piston.
o construction is illustrated in Fig. 7, in
h the corresponding parts are given the
numerals as those in Fig. 2, with the
:ion of 400, to avoid unnecessary descrip-
1. In this instance the valve, 442, is held
its seat when the parts are in normal posi-
in the same manner as indicated and
aviously described with reference to Figs.
nd 6. In this instance the head, 402, of
lze cylinder is provided with passages, indi-

fffff
e

tho piston comes to rest, thus meintaining

he cylinder and opened by the piston when-

7
cated at 442°, communicating with a recess,
442", and controlled by a valve, 442¢, the stem
of which projects into the interior of the
cylinder far enough to be struck by the hub
of the piston when it returns to its normal or
retracted position, so as to open the valve,
442°, The recess, 442°, is connected by a by-
pass or pipe, indicated at 442°, with the op-
posite end of the cylinder, the pipe being con-
veniently carried through one of the hollow
bolts, 4022, connecting the heads of the cylin-
der. The effect of this construction wiil be,
as before described, to place both ends of the
cylinder on opposite sides of the piston in
communication with the vacuum chamber,
417™ when the parts return to and are in nor-
mal, or retracted position, so as to maintain
a partial vacuum within the cylinder on both
sides of the piston at all times, -

In Fig. 8, we have shown a further modi- |
fication of the invention, in which the desired
results are accomplished without interfering
with the normal operation of the valve mech-
anism, that is to say, in which all four of the
valves of the reversing valve mechanism are
permitted to firmly seat when the parts are
In normal position. In this figure, the simi-
lar parts to those previously described, are
given the same reference numerals, with the
addition of 500, to avoid unnecessary descrip-
tion, and will be identical with those previ-
ously described with reference to Fig. 2. In
this instance the head, 502, of the cylinder,
is provided with a passage, or passages, 542°,
communicating with a recess 542°, in which
is located a valve seat, 542°, engaged by a mov-
able valve, 5424, which valve during the ap-
plication of the brakes closes communication
between the recess, 542°, and the interior of
the cylinder on both sides of the piston. The
valve is operated by a ring, 542 provided
with one or more projections, 542°, extending
into the cylinder far enough to be struck by
the piston hub when the piston returns to its
normel position, so as to insure the opening 1
of the valve, 5423, The valve seat, 549°, is
connected by a flexible pipe, or tube, 549t
with the suction pipe, 562, independent of its
connection with the reversing valve mecha-
nism, through the hollow valve sleeve, 520,
and the valve seat, 549, is also connected by
a pipe, 542%, with the cylinder on the forwerd .
side of the piston in the'same manner ag il-
lustrated in Fig. 7. From this construction
it will be noted that when the piston moves
forward the valve is seated by its frictional
engagement with the piston rod, and may be
maintained on its seat by a light spring 549!,
When the piston returns to its normal posi-
tion, moving to the right in Fig. 8, the hub of
the piston will engage the pins, 542, and open
the valve, 542%, thereby . establishing com-
munication between the auxiliary exhaust

ipe, 542¢, and both ends of the cylinder, ex-
austing the air from the cylinder on the 3¢
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forward side of the piston, and also main-
taining the partial vacuum in the cylinder at
the rear of the piston, produced in returning
the piston to its normal position.

In Fig. 10, we have shown another slight
modification of the device illustrated in Fig.
8, Fig. 10, being a partial sectional view
in which the parts illustrated in Fig. 2 are
given the corresponding numerals with 600
added. In this figure the auxiliary valve,in-
stead of being located centrally of the cyl-
inder head, practically withinthe stuffing box,
as illustrated in Fig. 8, is located in a sepa-
rate fitting, indicated at 644, provided with
a threaded portion, 645, which is screwed
into an aperture in the head, 602, of the cyl-
inder. This fitbting is provided with a pas-
sage, 642%, communicating with the interior
of the cylinder and controlled by an auxil-
iary valve, 6429 normally held seated by
spring, 642°, secured in position by a suitable
cap, 642°, and the fitting is also provided with
a threaded aperture to receive a flexible suc-
tion pipe, 6427, communicating with the main
suction pipe, as described with reference to
Fig. 8, and the fitting is also provided with
& pipe, 6428, which communicates with the

other end of the cylinder on the opposite’

side of the piston. The auxiliary valve, 6429,
is provided with a valve stem, 642°, which
projects into the cylinder in position to be en-
gaged by the piston when the latter returns
to its normal position, so as to open the valve
and establish communication between the
vacuum pipe or suction pipe leading to the
manifold of the engine, and both ends of
the cylinder, and thereby maintaining a par-
tial vacuum within the cylinder on both sides
of the piston in exactly the same manner
as previously described, with reference to
Fig. 8. v

he forms of our invention shown in Figs.
6, 7, 8 and 10, and not specifically claimed
herein, as they form the subject matter of 2

" divisional application, filed by us August

30, 1926, and given Serial No. 132,365.

Fig. 9 is another modification. of our in-
vention, in which the same desirable results
are obtained by mechanically unseating the
suction valves of the reversing valve mech-
anism when the parts are in retracted, or
normal position. The parts shown in this
figure, which correspond with parts shown
and previously described in Fig. 2, have been
given the same reference numerals with 700

added to avoid unnecessary description, and

the parts are in their essentials identical as
to construction and operation with those
previously described, except as hereinafter

'particularly pointed out. In the construc-

tion illustrated in this figure, the central col-
lar within the vacuum chamber, 717, instead
of being made in one piece is formed in two
parts. One of these parts, 722, is fast on the

" valve actuating sleeve, 720, and is so located
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with respect to the stop collar, 726, that when
the latter engages the adjustable follower,
7218, of the stuffing box, 721, as the parts
come into retracted or normal position, the
collar section 722, will slightly unseat the

valve, 741, permitting communication be-

tween the vacuum chamber, 717, and the
cylinder on the forward side of the piston
through the passage, 734. The other por-
tion of the collar, indicated at 7227, is mov-
able longitudinally with respect to the valve
actuating sleeve, 720, by means of a connect-
ing rod, 744, extending through the hollow
sleeve, 720, and connected at its forward end
to an actuating part, adapted to be brought
into operation when the parts have reached
their normal or retracted positions. In this
instance we have shown the vacuum pipe,
762, connected to the valve sleeve by a fitting,
indicated at 745, having a ball terminal, 746,
secured in a spherical socket in the stop col-
lar, 726, of the valve actuating sleeve, so as
to permit the fitting, 745, to have a slight
rocking movement longitudinally of the

sleeve, 720. On this fitting, 745, is located

an adjustable collar, 747, which may be in
the form of a nut engaging a threaded por-
tion on the exterior of the fitting, 745, and
provided with a stop pin, 748, which engages
a part of the cylinder, in this instance the
follower, 7212, of the stuffing box, 721, so as
to rock the fitting, 745, in the direction of
the arrow, Fig. 9, when the valve sleeve is
restored to its retracted or normal position
by the retracting spring of the foot pedal,
in the manner previously described. In this
instance the forward end of the connecting
rod, 744, is screwed into the ball, 746, in such
manner that the rocking movement impart-
ed to the fitting, 745, will move the collar sec-
tion, 722% in o direction toward the valve,
742, far enough to slightly unseat the valve,
and thus establish communication between
the vacuum chamber, 717, and that portion

)

o

205

of the cylinder in rear of the piston. When 334

the valve actuating sleeve is moved forward
to actuate the brake mechanism, the opening
of the valve 743 will effect a compression of
the cushioning device 750 and closes the valve
742 restoring the movable collar section 722°
and connected parts, as the projection 748
is released.  The operation of the actu-
ator proceeds in the manner hereinbefore
described. It will be seen that on the re-
turn movement of the piston, the pin, 748,
will engage the stuffing box follower, 721s,
and effeét the “cracking” of the valve, 742,
while the sleeve, 720, will be arrested in such
position as to hold the valve, 741, slightly
“cracked” thereby establishing communica-
tion normally between the vacuum chamber,
717, and - the cylinder on.both sides of the
piston, and maintaining partial vacuum
therein. f
The form of our invention shown in Fig. 9
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is not specifically claimed herein, as it forms
the subject matter of a divisional application
filed by us August 30, 1926, and given Serial
No. 152,467 _

It will be noted that in all the forms of

apparatus herein shown, for the purpose of

illustrating various embodiments of our in-
vention, all of which are capable of use in
the general installation illustrated in Fig. 1,
a vacuum is continuously maintained in the
actuator cylinder on both sides of the piston
when it is in its normal position and the en-
gine is in -operation, so that the cylinder
itself acts as a storage space, and no addi-
tional tank or other extraneous storage space
is required. In all of these forms of our in-
vention, there is no storage tank and after
the engine is started the air in the actuator
cylinder, and the piping leading to the in-
take manifold or other suction passage of the
eng’ne is exhausted when the apparatus isin
its most effective and operative condition, a
partial vacuum existing in the cylinder on
both sides of the piston. When if is desired
to operate the brake mechanism, the pressure
of the operator’s foot on the foot lever, shifts
the reversing valve mechanism so as to place

‘the portion of the cylinder on one side of the

piston in communication with the vacuum
passage of the engine, the portion of the
cylinder on the other side of the piston being
placed in communication with the atmos-
phere, and air will instantly rush in and
effect the quick and efficient ‘application of
the brake mechanism without delivering any
material quantity of a’r to the interior of the
manifold, so that the application of the
brakes does not affect the operation of the

engine while idling. As before stated, a

comparatively slight movement of the piston
effects the practical releasing of the brakes
where continued applications are desired and
therefore comparatively small amounts of
air are admitted to the intake or suction pas-
sage until the brakes are fully released. The
exhausting of the air admitted to effect the
operation of the brake mechanism, and also
the air subsequently admitted on the forward

side of the p'ston to retract the piston, is.

effected ‘after the release of the brakes and
can be effected gradually and extended over
an appreciable period, if desired, by proper
adjustment of the regulating valve, 64,
shown in Fig. 1, so that the operation of the
engine is not materially affected and on the
return of the piston to 1ts normal position, a
partial vacuum is continuously maintained
in the cylinder on both sides of the piston so
that the power actuator is in condition at all
times while the engine is running for im-

mediate and efficient use to apply the brakes.

The check valve, 65, shown in Fig. 1, and
interposed in the suction pipe, insures the
exhaustion of the cylinder on both sides of
the piston to the greatest extent permitted at

9

any time by the operation of the engine by
the manpulation of the throttle valve, while
the vent valve, 672, shown in Fig. 1, provides
for the venting of the cylinder should the
motor stop, or the suction fail at any time,
and should it become necessary for the oper-
ator to apply the brakes by physical power.
In any of the forms of our invention here-

‘in shown, there will be an equalization of

pressures on opposite sides of the piston, and
both ends of the cylinder will be connected
with the suction means when the parts are in
normal or retracted position. In the forms
of our invention illustrated in Figs. 2, 8 and
4, there will also be an equalization of pres-
sures whenever the valve mechanism is re-
stored to normal position, regardless of the
position of the piston in the cylinder and
the simultaneous opening of the twe suction
valves, 41 and 42, will effect an instantaneous
equalization of pressures at any time, as
previously described.

In carrying our invention into effect, it
will be noted that the brakes may be applied
by admitting air (or other higher pressure
fluid), as rapidly as is desired through un-
restricted ports to insure quick response of
the piston and the rapid application of the
brakes, and the brakes may be released by
similarly admitting air as rapidly as desired

through unrestricted ports to the cylinder on

the other side of the piston, to equalize the

pressures within the cylinders and permit-
the draft of the applied brakes to start an

instantaneous rearward movement of the
piston. The rear end of the cylinder is
simultaneously connected with the suction
means and it will only be necessary to with-
draw a portion of the air from the cylinder
in rear of the piston to restore the brake
mechanism and piston to the released posi-
tion, as very little power is required for this
purpose in comparison to the power neces-
sary far applying the brakes, the area of the
suction connection at the restricting means
may obviously be adjusted therefore so as to
be of considerably less area than the maxi-
mum capacity of the atmospheric or higher
pressure fluid inlet, thus enabling us to effi-
ciently prevent material interference with
the operation of the engine and stalling it if
idling, without retarding materially either
the application or the release of the brake
mechanism.

‘What we claim and desire to secure by Let-
ters Patent is:—

1. A vacuum-balanced power actuator for
automative vehicles having an internal com-
bustion engine having a throttle control suc-
tion passage, comprising a cylinder closed at
each end, a piston in said cylinder provided

with means for connecting it with a part to -

be operated, suction connections for connect-
ing the actuator cylinder on both sides of the
piston with a portion of the engine in which
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suction is prodiiced, connections for suppl{-
ing higher pressure fluid to the actuator cyl-
inder, valve mechanism controlling said vac-
uum and pressure fluid connections for con-
necting the actuator cylinder on both sides of
the piston at the same time with said suction
connections, at any point in the piston stroke,
and operator operated means for moving said
valve mechanism into position to disconnect
either end of the cylinder from suction and
connect it with higher fluid pressure to effect
a movement of the piston.

2. A vacuum-balanced power actuator for
automative vehicles having an internal com-

1. bustion engine having a throttle control suc-

20

25.

30.

tion passage, comprising a cylinder closed at
each end, a piston in said cylinder provided
with means for connecting 1t with a part to
be operated, suction connections for connect-
ing the actuator cylinder on both sides of the
piston with a portion of the engine in which
suction is produced, connections for supply-
ing higher pressure fluid to the actuator cyl-
inder, valve mechanism -controlling said
vacuum and pressure fluid connections, oper-
ator operated means for moving parts of said
valve mechanism into position to disconnect
either end of said cylinder from suction and
connect it with higher fluid pressure to effect
& movement of the piston, and means brought
into aperation upon the return movement of
the actuator piston to released position, for

" automatically positioning parts of said valve

50

mechanism ‘to connect the cylinder on both
sides of the piston with vacuum.

3. A vacuum-balanced power actuator for
automotive vehicles having an internal com-
bustion engine having a throttle control suc-
tion passage, comprising a cylinder closed at
each end, a piston in said cylinder provided
with means for connecting it with a part to
be operated, suction connections for connect-
ing the actuator cylinder on both sides of the
piston with a portion of the engine in which
suction is produced, connections for supply-
ing higher pressure fluid to the actuator cyl-
inder, valve mechanism controlling said

vacuum and pressure fluid connections, op-

erator operated means for moving parts of
said valve mechanism to connect the actu-
ator cylinder on both sides of the piston at
the same time with the suction connections at
any point in the fiston stroke, and to discon-
nect either end of the said cylinder from suc-
tion and connect it with the higher fluid pres-
sure to effect a movement of the piston, and
means brought into operation upon the re-
turn movement of the actuator piston to re-

. leased position, for automatically positioning

60

65

parts of said valve mechanism to connect the

cylinder on both sides of the piston with’

vacuum. _
4. In a vacuum brake mechanism for auto-
motive vehicles provided with an internal

combustion engine having a throttle con-.

1,879,508

trolled suction passage, the combination with
a vacuum-balanced power actuator compris-
ing a cylinder closed at both ends, a piston
provided with means for connecting it with
brake mechanism,: suction connections for
connecting the actuator cylinder .on both
sides of the piston at the same time with said
suction /passage, connections for supplying
higher pressure fluid to the actuator cylinder
on both sides of the piston, valve mechanism

controlling said suction and pressure fluid -

connections, operator operated means for po-
sitioning parts of said valve mechanism to
connect the actuator cylinder on both sides of
the piston with said suction connections at
any point in the piston stroke, and to discon-
nect the cylinder at one side of the piston
from suction and connect it with higher fluid
pressure, and means coacting with the piston
for positioning parts of the valve mechanism
to connect the cylinder on both sides of the
piston with said vacuum connections.

5. A vacuum-balanced power actuator for
automotive vehicles having an internal com-
bustion engine having & throttle control suc-
tion passage, comprising & cylinder closed at
each end, a piston in said cylinder provided
with means for connecting 1t with a part to
be operated, suction connections for connect-
ing the actuator cylinder on both sides of the
piston with a portion of the engine in which
suction is produced, connections for supply-
ing higher pressure fluid to the actuator cylin-
der, and a single valve mechanism movable
with and with respect to the piston for con-
trolling said vacuum and pressure fluid con-
nections, operator operated means for mov-
ing parts of said valve mechanism into posi-
tion to disconnect either end of said cylinder
from suction and connect it with higher fluid
pressure to effect a movement of the piston,
and means brought into operation upon the
return movement of the actuator piston to re-
leased position, for automatically position-
ing parts of said valve mechanism to connect
the cylinder on both sides of the piston with
vacuum. -

6. A vacuum-balanced power actuator for
automotive vehicles having an internal com-
bustion engine for propelling the same, com-

. prising a cylinder closed at each end, a pis-

ton in said cylinder provided with means for
connecting it with a part to be operated, suc-
tion connections for connecting the actuator
cylinder on both sides of the piston with a
portion of the engine in which suction is pro-
duced, connections for supplying higher
pressure fluid to the actuator cylinder, and a
single valve mechanism movable with and
with respect to the piston for controlling said
vacuum and pressure fluid connections, oper-
ator operated means for moving parts of said
valve mechanism to connect the actuator
cylinder on both sides of the piston at the
same time with the suction connections at any

70

(]

80

i

U}

I

1]

1]

1

¥

bt



5

on

o

i means connected with said vacuum chamber, -

1,879,508

point in the piston stroke, and to disconnect
either end of the said cylinder from suction
and connect it with the higher fluid pressure
to effect a movement of the piston, and means
brought into operation upon the return move-
ment of the actuator piston to released posi-
tion, for automatically positioning parts of
said valve mechanism to connect the cylinder
on both sides of the piston with vacutm,

In a _power actuator, the combination
with a cylinder closed at both ends, a piston
in said cylinder, a reversing valve mechanism
including a vacuum chamber and an air
chamber, passages extending from said
chambers to said cylinder on opposite sides
of said piston, a vacuum outlet connected
with said vacuum chamber, an air inlet con-

nected with said air chamber, valves for con-

trolling said vacuum and air passages, and
means interposed between each suction valve
and its seat for normally holding said suc-
tion valve in partially open position, and an
operator operated part for said valve mech-
anism, »

8. In a power actuator, the combination
with & cylinder closed a$ both ends, a double
acting piston in said cylinder, a reversing
valve mechanism including a vacuum cham-
ber and suction passage extending therefrom

' {o the cylinder on both sides of the piston, an

air inlet passage, and passages for connect-
ng 1t with the cylinder on both sides of the
piston, valves for controlling said suction

and air inlet passages, a vacuum producing

and yielding means interposed between each
of said suction valves and its seat for holding
said valves in partially open position when
the parts are in normal position.

In"a power actuator, the combination
with a cylinder closed
in said cylinder, a reversing valve mechanism
including ‘2 vacuum chamber and an air
chamber, passages extending from said

- chambers to said cylinder on opposite sides of

said piston, a vacuum outlet connected with
said vacuum chamber, an air inlet connected
with said air chamber,

said vacuum and inlet passages, and means

acting upon said suction valves to hold the -

same in partially open position to connect op-
posite sides of the piston with the vacuum

- chamber and an’ operator operated part for

said valve mechanism:

10. In vacuum brake mechanism for auto-
motive vehicles provided with an internal
combustion ‘engine having a throttle con-
trolled suction passage, the combination with
& vacuum balanced power actuator compris-
ing a cylinder closed at both ends, a piston
therein provided with means for conrecting it
with a part to be actuated, reversing valve
mechanism including a vacuum chamber and
suction passages extending therefrom t? the

at both ends, a piston-

valves for controlling’

- pressure, inlet valves controlling said inlet
pasrages, an operator operated part for con-

11

cylinder on both sides of the piston, an air
inlet passage and passages for connecting it
with the cylinder on both sides of the piston,
relatively movable valves for controlling said
suction and air inlet passages, a connection
from said vacuum chamber to the suction
passage of the engine, means normally tend-
ing to hold said suction valves open for con-
necting said suction passage of the engine
with said cylinder on both sides of the piston
at the same time when the parts are in a posi-
tion of rest, and a single operator operated
part for actuating said suction and inlet
valves, '

11. In vacuum brake mechanism for auto-
motive vehicles provided with an internal
combustion engine having 'a throttle con-
trolled suction passage, the combination with
a vacuum balanced power actuator compris-
ing a cylinder closed at both ends, & piston in
caid cylinder, reversing valve mechanism for
the actuator including a vacuum chamber and
suction passages extending therefrom to the
cylinder on both sides of the piston, an air
inlet passage, and passages for connecting it

{1

80

85
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_with the cylinder on both sides of the piston,

and valves for controlling said suction and air
inlet pascages, brake mechanism connected
with said piston, a single operator operated
part connected with said suction and inlet
valves for actuating them, means for Holding
at least one of said suction valves open, and
means establishing a connection between the
ends of the cylinder on opposite sides of the
pizton to connect the portions of the cylinder
on opposite sides of the piston with the suc-
tion passage of the engine at the same time
when the parts of the actuator are in a posi-
tion of rest. :

12. In vacuum brake mechanism for an
automotive vehicle, provided with an internal
combustion engine having a throttle con-
trolled suction passage for the explosive
charges therefor, the combination with a
power actuator comprising a cylinder cloced
at both ends, a double acting piston in said
cylinder, reversing valve mechanism connect-
ed with said piston and comprising a suction

ba
vy

1ud

1

‘chamber connected with the suction passage,

suction passages:for connecting said chamber 113
with the cylinder on both sides of the piston,
suction Va{ves controlling said passages, inlet
passages for connecting the cylinder on both

sides of the piston with a source of higher

!

120

trolling said suction and inlet valves and
means for effecting the simultaneous opening
of said suction valves when the piston is in
its normal or retracted position, to equalize
pressures in the cylinder and maintain a par-
tial vacuum within the cylinder on both sides
of the picton, and brake mechanism connected
with the piston. : :

13. In vacuum brake mechanism for auto- 130

125
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motive vehicles provided with an internal
combustion engine having a throttle con-
trolled suction passage, the combination with
& power actuator comprising a cylinder closed
at both ends, a piston in said cylinder, re-
versing valve mechanism including a vacuum
chamber, and suction passages extending
therefrom to the cylinder on both sides of the
piston, an air inlet passage, and passages for
connecting it with the cylinder on both sides
of the piston, and valves movable with respect
to each other for controlling said suction and
air inlet passages, means for connecting said
vacuum chamber with said suction passage of
the engine, and means for holding the suction
valves unseated at the same time when the
parts of the actuator are in normal position to
maintain a partial vacuum within the cylinder
on both sides of the piston.

© 14, In vacuum brake mechanism for. an
automotive vehicle provided with an internal
combustion engine having a throttle con-
trolled suction passage, the combination with
a power actuator comprising a cylinder closed
at both ends, a piston in said cylinder, a suc-
tion pipe for connecting the cylinder with the
suction passage of the engine, reversing valve
mechanism interposed between said suction.
pipe and the cylinder, and for normaily main-
taining the cylinder on both sides of the pis-
ton, at the same time, in communication with
the suction pipe when the piston is in off or
normal position, means for supplying higher
pressure fluid to said cylinder under the con-

_trol of said reversing valve mechanism, brake -

mechanism for the vehicle connected with
said piston, an operator operated part for
controlling said reversing valve mechanism,
and a check valve interposed between the re-
versing valve mechanism and the suction pas-
sage of the engine for maintaining in the
cylinder on both sides of the piston the great-
est degree of rarification produced in the suc-
tion passage of the engine between operations

15. In a power actuator, the combination
with a cylinder closed at both ends, a piston
in said cylinder provided with means for con-
necting it with a part to be operated, a single
suction connection for connecting the cylin-
der on both sides of the piston with a source
of suction, controlling valve mechanism
movable with the piston and having parts
relatively movable with respect thereto,

5> means for connecting said valve mechanism

with a source of higher pressure, an operator
operated part operatively connected with the
said relatively movable portions of the valve
mechanism, and means for connecting the

1,879,508

connection and connect the said portion of the
cylinder with a source of higher pressure, by
a movement of said relatively movable parts
of the valve mechanism with respect to the
piston under the control of said operator
operated part, said operator operated part be-
ing connected with said actuator piston and
the part to be operated, thereby, by means
having lost motion sufficient to insure the
operation of said relatively movable parts of
the valve mechanism, whereby the operator
may apply his physical power to the part to
be operated in addition to the power of the
actuator, or in case of failure of power.

16. In vacuum brake mechanism for an
automotive vehicle provided with an internal
combustion engine having a throttle con-
trolled suction passage, the combination with
a power actuator comprising a cylinder closed
at both ends, a piston in the cylinder, revers-
ing valve mechanism located in said piston,
and comprising a suction chamber, suction
passages for connecting it with the cylinder
on both sides, and suction valves controlling
said passages, inlet passages for connecting
the cylinder on both sides of the piston with
a source of higher pressure, inlet valves con-
trolling said passage, said suction chamber
being provided with means for connecting it
with the suction passage of the engine, a lon-
gitudinally movable valve actuating device
extending through all of said valves and
constructed to open one of said inlet valves,
and one of said suction valves, when moved

-y

in either direction, an operator operated part ;

connected with said valve actuating device,
said suction valves being normally main-
tained in slightly opened condition to connect
the portion of the cylinder on opposite sides
of the piston with each other and with said
suction chamber, at any point in the stroke of
the piston to equalize pressures on opposite
sides of the piston by transfer from the high
pressure to the low pressure side, and means
for maintaining said suction valves in their
normal position when the piston is in its re-
tracted or off position, to maintain normally
a partial vacuum within the cylinder on both
sides of the piston.

In testimony whereof we affix our signa-

tures. .
CALEB S. BRAGG.
VICTOR W. KLIESRATH.

portions of the eylinder on opposite sides of .

the piston, at the same time with said suction
connection, when the piston is in retracted
position, said controlling valve mechanism
serving to disconnect the portion of the cylin-
der on one side of the piston from said suction
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Tt is hereby certified that-error appears in the printed specification of the above-
numbered patent requiring correction as follows: Page 8, line 93, after “valve”
‘first occurrence, insert the word .sea?, and lines 111 and 112, for “instances” read
instance; page 4, line 22, for "“affects” read effects; page T, line 78, for “442°”
read 442%; page 9, line 109, for “far” read for; page 10, line 14, claim 2, for * auto-
mative ” read automotive; and'line 115, claim 6, strike out the words ¢ for propeiling
the same ” and insert instead Aawving a throttle control suction passage; and that the
said Letters Patent should be read with these corrections therein that the same may

conform to the record of the case’in the Patent Office. = -
" Signed and sealed this 14th day of March, A. D. 1933. -

.M. J. MOORE,

[EEAL.] | s .
Actmg Commissioner of Patents..
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