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CALEB 8. BRAGG AND VICTOR W. XLIESRATH, OF LONG ISLAND CITY, NEW YORK, AS-
SIGNORS TO BRAGG-KLIESRATH CORPORATION, OF LONG ISLAND CITY, NEW YORK,
A CORPORATION OF NEW YORK '

POWER ACTUATOR

Original application filed January 5, 1525, Serial No. 506. Divided and this application filled August 30,
1926. Serial No. 132,367. Renewed December 10, 1930.

. Our invention consists in the novel fea-
tures hereinafter described, reference being
had to the accompanying drawings, which
illustrate one embodiment of the same, se-

~g) lected by us for purposes of illustration, and

10

the said invention i1s fully disclosed in the
following description and claims.

This application is a division of our former
application filed January 5, 1925, and given
Serial No. 506. o

Our invention relates to a power actuator,

the air therefrom in comparatively small
quantities, and insures the instantaneous
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 effec-
tive operation of the actuator.

_ According to our invention, we dispense
with any extraneous storage space, or storage

tank, in the suction line extending to the in--

talke manifold exterior to the actuator cylin-

85

adapted especially for use in connection with
‘automotive vehicles propelled by an internal
‘combustion engine, and most conveniently op-

der, and maintain a condition of partial vac-
uum or rarification within the actuator cylin-
der itself, on both sides of the piston, which

15

erated 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-

20 cation for Letters Patent of the United States

filed December 22, 1923, Serial No. 682,346,
we have disclosed a power actuator of this
general type connected with the intake mani-
fold 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-
age space, or tank, and comprising a cylinder,
a double acting piston therein, and reversing
valve mechanism for applying differential
pressures on opposite faces of the piston, and
said actuator being combined with a  foot
lever, or other part to be actuated in such
manner that the latter can be operated by the
actuator under the control of the foot lever
while the operator may add his physical pow-
er to the power of the actuator when desired,

~or in case of failure of the actuator, may

45

60

positively operate the actuated part by physi-
cal power applied to the foot lever, or other
operator operated part.

The regulating valve or other restricting
device prevents such large volumes of air
being 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-
num or rarification is maintained at all times.

while the engine is running, by withdrawing’

&

‘outer side of the piston being connected with
.the atmosphere, and the immediate result is

is made to supply the necessary storage space.. ¢:

‘Thereby we obtain 2 number of important
and advantageous results in the construction,
installation and operation of thé power actu-
ator. In the first place, the tank, which is a
bulky element, is entirely done away with and
the construction is correspondingly simplified
and’ rendered less expensive. As 'a partial
vacuum is maintained within the actuator

“cylinder on both sides of the piston therein,

when the device is in normal or inoperative
position, when the reversing valve mechanism
1s moved into a position to effect the oper-
ation of the actuatot, 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

that the atmospheric air rushes into the end
of the cylinder to which it is admitted, and
effects the operation of the piston in the de-

sired direction and to the desired extent with-

out any appreciable quantity of air being
actually withdrawn from the cylinder and

-admitted to the intake manifold or other suc-

tion means, thereby eliminating the drop in
the suction or rarification, which would re-
sult 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 adjusted to prevent stalling the mo-
tor while idling would restrict the passage
of this air over some extended time, thereby
delaying the exertion of the full force of the
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vacuum, where our present invention is not
employed. The airadmitted on the otherside
of the piston is not being withdrawn until
the valve mechanism is reversed and the pis-

5 ton is moved in the opposite direction. This
is particularly advantageous in the applica-
tion of the actuator to the brake mechanism
of automotive vehicles such as automobiles,
trucks and motor buses, for example, as when
10" 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

16 when the valve mechanism is reversed to ef-
fect the release of the brakes, by operating
the piston in the opposite direction, the at-
mospheric air admitted for the purpose of ob-
‘taining the previous application of the brakes

20 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
egective release of the brake mechanism. If
28 the motor should stall, due to the admission
of this air when the brakes are being released,
it would be a matter of far less importance
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 s%ght movement of the piston
88 in the direction to releasé 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
© 40 comparatively small amount of air being
‘drawn into the intake manifold, and the pis-
ton may be permitted to return to its normal
position after an application of the brakes
more slowly than it would be desirable to have
45 it moved in the opposite direction. Further-
more, 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. erefore; the only air to be ex-
60 hausted is the amount admitted to the for-
ward end of the cylinder to effect the releas-
ing 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
65 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. ' ' .
60 Our invention therefore enables us to
simplify and decrease the cost of the appara-
tus, and at the same time insures the most
efficient operation of the actuator without
prejudice to the continuous and efficient op-
/5 eration of the internal combustion engine

-cally .to anot

“the operation of the brake mechanism'there-
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from the suction passage of which the neces-
sary power or suction for the operation of -
the actuator is derived. - ,

In our former application above referred
to, these features are broadly claimed, to- 70
%ether with one of the specific embodiments

or carrying our invention into effect, and
the present,aﬁplication is directed specifi-

_ er specific . embodiment  for
carrying the invention into effect disclosed 78
in our previous application above referred
to, but not specifically claimed therein, but
which is specifically claimed in this applica-
tion.

Referring to the accompanying drawings
- Fig. 1 represents a diagrammatic view of
an installation.in which our improved power
actuator is connected with the internal com-
bustion engine of an automotive vehicle for ]
5
of. .
- Fig. 2 is an enlarged sectional view il-
lustrating one form of-our improved actuator
having one embodiment of our present in-
vention therein, a portion of the piston rod
and valve actuating sleeve being broken away
and showing the piston in normal retracted
position. _ :

Fig. 8 is a detail sectional view of the
terminal. portions of the piston rod and valve
actuating sleeve omitted from Fig. 2.

Fig. 4 1s a detail sectional view of a portion
of the construction shown in Fig. 2.

In Fig. 1 of the accompanying drawings,
we have shown diagrammatically an instalf:-
tion suitable for use in-an automotive vehicle
in which one of our improved actuators is
shown as interposed in the connections be-
tween a foot lever, 88, and brake mechanism
for the vehicle, diagrammatically repre-
sented at 70, 71 and 72, indicating a brake
drum, brake band and brake lever. It will
be understood that the brake mechanism will
be provided with the usual retracting means
for restoring it and assisting in restoring the
piston of the actuator to the retracted or nor-
mal position, said means being indicated dia-
grammatically in Fig. 1, by the spring, 74.
60 represents an internal combustion engine
for propelling the vehicle, and provided with
an intake manifold, indicated at 61, and com-
municating with the carburetor, 61%, to which
is connected a pipe, 62, between the throttle
valve, indicated at 61°, and the engine cylin-
ders, in which pipe are located preferably
an adjustable regulating. velve, or restricting
valve, 64, check valve 65, and a vent valve,
672, normally closed, and opening outwardly.
The pipe, 62, communicates witﬁ one of our
improved power actuators, the cylinder of
which is indicated at 701, in Fig. 1, the said
pipe having a flexible portion connected to a
hollow valve actuating sleeve, indicated at
720, and communicating with the reversing
valve mechanism. The sleeve, 720, is con- 180
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nected to a link, 85, with the foot lever, 88,
which is provided with the usual retracting
spring, 89, and the piston rod, 205, of the
actuator is connected by a link, 73, with the
brake lever, 72.

In Fig. 2 we have shown one form of our
improved actuator embodying our present
invention. In this figure, 701, represents the
actuator cylinder closed at both ends by
heads, 702, connected by bolts, indicated at
702%, in Fig. 1, or otherwise. 703 represents
the double acting piston provided with op-
positely disposed gaskets, 704. 705 repre-
sents a hollow piston rod which extends
through a stuffing box, 706, in one end of the
cylinder, and is connected at its inner end
with the piston, 703. The hub, 710, of the
giston is provided with two yalve chambers,

11 and 712 respectively, each of which is
previded with two valve seats preferably
conical and coaxial with the axis of the
piston. The valve chamber, 711, is provided
with seats, 713 and 714, and the valve cham-
ber, 712, is provided with valve seats, 715 and
716. The piston hub is provided with an
outlet chamber, or suction chamber, indicated
2t 717, which communicates with each of the
valve chambers through the valve seats, 714
end 715. ‘The piston hub is also provided
with o higher pressure chamber, 718, in this
instance communicating with the atmosphere

. and with the valve seat, 716, and by a lateral
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passage, 719, with the valve seat, 713. The
valve actuating part, in this instance, the
sieeve, 720, passes through a stuffing box, 721,
‘n the cylinder head at the opposite end of
the cylinder from the stuffing box, 706, the

-sald sleeve extending longitudinally through

the piston hub and valve chambers, and
through the hollow piston rod, 705, and being
tongitudinally movable to effect the opera-
tion of the reversing valves. The valve
sleeve may. be made conveniently in two
parts, 720 and 720, if desired, and as herein
shown, is provided with a pair of oppositely
disposed poppet valves in each valve cham-
eor, the said valves being preferably formed
of molded rubber and frictionally engaging
the sleeve, so that the sleeve may move
through the valve while forming an air-tight
ioint therewith. The valves are indicated at
720, 741, 742 and 743, the valves, 741 and 742
eing suction valves, and the valves, 740 and
743 %eing air inlet valves. The vaives are

% wisldingly held in engagement with their

seats, preferably by an elastic cushioning de-
vice Interposed between the pairs of valves,
and indicated at 750. The actuating sleeve

'is provided with suitable means for opening

one valve of each pair when the sleeve is
moved in either direction. In this instance
the sleeve is shown provided with a fixed
coilar, 722, located adjacent to the suction
valve, 741, and a collar, 722, which is mov-

able longitudinally of the sleeve, 720, by

3

means of connecting red, 744, extendin

through the hollow sleeve, 720, and connecte
at its forward end to an actuating part
adapted to be brought into operation when
the parts have reached their normal or re-
tracted positions as illustrated in Fig. 2.
The valve sleeve is also provided with col-
lars, 781 and 732, for operating the air inlet
valves. ’

Communication between the suction pipe,
62, and the suction chamber, 717, is effected
in this instance through the hollow valve
sleeve, which is provided with a fitting, 726,
at its outer end, to which the pipe, 62, is
connécted. The fixed collar 722, 1s so located
with respect to a stop ¢arried by the sleeve,
720, in this instance provided by the engage-
ment between the inner end of the fitting or
collar, 726, and the adjustable collar, 7217,
of the adjacent stuffing box, that when the
piston returns to its normal or retracted
gosition, as shown in Fig. 2, the sleeve will

e arrested in such position that the fixed
collar, 722, will slightly unseat the valve,
741, permitting commumication between the
vacuum chamber, 717, of the cylinder on the
forward side of the piston through the port
or passage, 734. The movable collar, 7222,
is_capable of being moved longitudinally
with respect to the valve actuating sleeve by
means .of a connecting rod, 744, extending
through the hollow sleeve, 720, connected to
the collar, 722* at its inner end, and con-
nected at its forward or outer end to an
actuating part, adapted to be brought into
operation when the parts have reached their
normal or retracted position. In this in-
stance we have shown the vacuum pipe, 62,
connected to the sleeve by 2 fitting, indicated
at 745, having a ball terminal, 746, secured
in a spherical socket in the stop collar, 726,
of the valve actuating sleeve, so as to permit
the fitting, 745, to have a slightly 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 portion on the ex-
terior of the fitting, 745, and provided with

a stop pin, 748, which engages a part of the-
cgrlinder, in this instance the valve, 721¢, of
t

e stuffing box, 721, 5o as to rock the fitting,
745, in the directior of the arrow, Fig. 2,
when the valve sieeve is restored to its re-
tracted or normal position, by the retracting
spring of the foct pedal. In this instance
the forward end of the connecting rod, 744,
is screwed into the ball, 746, in such manner
that the rocking movement imparted to the
fitting, 745, will move the collar section, 722,
in a direction toward the valve, 742 far
enough to slightly unseat the valve, and thus
establish communication between the vacuum
chamber, 717, and that portion of the cylin-
der in rear of the piston. When the valve
actuating sleeve is moved forward to actuate
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the brake mechanism, the opening of the
valve, 73, will effect a compression of the
cushioning device, 750, and close the valve,
742, restoring the movable collar section,
7222, and connected parts, as the projection,
748 1s released.

The specific details of the poppet valve
mechanism herein shown and described form
no part of our present invention, as the same
is disclosed and claimed in our former ap-

. plication for Letters Patent of the United

15

30

States, filed November 22, 1924, and given
Serial No. 751,481,

It follows from this construction that as
soon as the engine is started, the suction pro-
duced in the intake manifold will exhaust
the air from the cylinder of the actuator on
both sides of the piston, and maintain the
piston submerged in vacuum when retracted.
If it is desired to apply the brakes, the foot

- lever is actuated to move the sleeve, 720, in

the direction of the arrow, Fig. 2, permitting
the suction valve, 742, to close, and further
opening the suction valve, 741, and opening
the air inlet valve, 743. This continues the
action of the cylinder forward of the piston
with the suction chamber, 717, and admits
atmospheric air in rear of the piston, moving
the piston forward in a direction to apply
the brakes, but no appreciable amount of air
will- be drawn into the intake manifold

_ throufh' the pipe, 62, as that portion of the

40
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742, effecting an equalization . of

cylinder is already exhausted. The forward
movement of the piston will follow any ex-

3 tent of the forward movement of the brake

lever, 88, and when the brake lever stops, the
piston will continue to move forward until
the air inlet valve, 743 closes, so as to hold
the piston and brakes. Where continued ap-
plications of the brakes are desired, a slight
release of the foot lever will open the suction
valve, 742, producing 'a partial- or entire
equalization of pressures on opposite sides
of the piston, which will permit the brakes

to relieve themselves and slightly retract the.

piston under the actiop of the retracting
means for the brake mechanism indicated at
74 in Fig. 1. A slight forward movement of
the pedal lever will again close the suction
valve, 742, and open the valve, 743, admitting
air in rear of the piston,-and a number of
successive applications of the brakes can be
made without admitting material quantities
of air into the intake manifold. When the
foot is removed from the foot lever, 88, the
lever will be moved fearwardly by its re-
tracting spring, opening the suction valve,
7 ressures
within the cylinder on both sides of the pis-
ton and permitting the brakes to relieve
theinselves, and the further reverse:move-
ment of the sleeve, 720, will close the suction
valve, 741, and open the air inlet valve, 740,
admitting atmospheric air to the cylinder
forward of-the piston through the opening,

1,896,418

733, controlled by said valve, thus returning
the piston to normal position. The piston
will be arrested by engagement of its hub
with the end of the cylinder. The valve ac-
tuating sleeve will be arrested by the engage-
ment of the collar, 726, with the valve, 721%,
this opening the suction valve, 741, closing
the air inlet valve, 740, and holding the suc-
tion valve, 741, in open position. At the same
time the engagement of the pin, 748, with the
follower or other stationary part of the cyl-
inder, will effect the opening of the suction
valve, 742. When, as before stated, the parts
come to rest, the suction chamber, 717, will,
therefore, be in communication with the cyl-
inder on both sides of the piston and will

‘exhaust the air previously admitted to ef-

fect the reverse movement of the piston, leav-
ing it again submerged in vacuum. The ex-
haustion of air from the cylinder therefore
only takes place during and after the return
stroke of the piston, and this air is delivered
gradually to the intake manifold by the re-
stricting valve, 64, so that the operation of
the engine will not be interfered with, and

the eduction of the air may be retarded as

much as desired, as the firrt movement of the
piston rearwardly will relieve the pressure of
the brakes, and 1t is not important that the
piston should move rearwardly as quickly as
1t moves forwardly to apply the brakes.
The withdrawal of the air may, therefore,
be distributed over a great or less period of

70
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time, according to the adjustment of the -

valve, 64, so as to avoid the undue dilution
of the explosive charges or the feeding of too
small an amount of hydrocarbon fuel, and
the piston is left submerged in vacuum and
ready for immediate and effective operation
to apply the brakes at any moment. As the
degree of suction in the siiction passages of
the engine varies from time to time, we inter-
pose the check valve, 65, in the pipe, 62, 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-
vals, the greatest possible rarification will
ordinarily exist in the cylinder of the actu-
ator at all times, ready to effectively apply
the brakes in the manner before described.

We prefer to connect the valve actuating
sleeve, 720, 720°, with the piston by means
providing for a limited amount of lost mo-
tion, sufficient to permit the operation of
the valves, so that after this lost metion iz
taken up, the physical power of the operator
can be directly applied to the piston and the
brake mechanism connected therewith, to en-
able the ofperator to add his physical force
to that of the actuator, or to operate the
brakes by his physical force alone if the
power should fail for any regson, the lost
motion permitting the movement of the
velves in any case, and serving when powsr
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fails to vent the cylinder. In the present in-
stance, as shown in Fig. 3, the section, 7202,
of the valve sleeve is provided with a re-
cessed portion, 720% and a collar, 720°, and
a piston rod, 705, is in this instance provided

‘with set screws, 705%, extending into said

recess (or recesses) 720°, so that when the
sleeve is moved forward by the foot lever to
apply the brakes, and the piston has followed
applying the brakes to the full capacity o

the actuator, the operator may, by pushing
the foot lever, 88, further forward until the
rear edge of the recess, 720°, will apply his
physical force to the piston and there y to
the brake mechanism, in addition to the
power of the actuator. Tt also follows from
this construction that, should the power of
the actuator fail for any reason, the oper-
ator may apply his physical force to the pis-
ton and brake mechanism to an'ly the brakes,
the first forward movement of the valve actu-
ating sleeve, to take up the lost motion, mov-
ing the valves into position to vent the cyl-
inger forward of the piston and admit air
in rear of the piston to permit this move-
ment. In like marnner, when the foot lever

- is released, the retracting spring will move

it rearwardly and shift the valve actuating
sleeve so as to vent the cylirider (in case of
failure of power) and the forward end of the
receSs, 720b. ] ’

It will be noted that a vacuum is contin-
uously maintained in the actuator cylinder
on both sides of the piston when it is in nor-

mal position, and the engine is in operation, -

so that the cylinder itself scts as a storage
space and no additional tank or other extra-
neous storage space is required. As we have
termed it, the piston is normally maintained
submerged ‘in vacuum. ‘

What we claim-and desire to secure by Let-
ters Piatent is:— : ]

1. In a power actuator, the combination of
a cylinder closed at both ends, a double act-
ing piston in said cylinder, reversing valve
mechanism, means for connecting said revers-

" ing valve mechanism with sources of high

and low fluid pressure, a longitudinall mov-
able valve operating part provided with valve

-engaging devices fixed in relation thereto, for

operating certain of said valves, an operator
operated part connectéd with said va ve op-
erating part, a retracting spring operatively
connected with said valve operating part,
means for arresting said valve operating part
when the piston is in retracted position, in
position to hold one of said vilves open to

connect the cylinder on one side of the pis--

ton with the low pressure source, means car-
ried on said valve actuating part and, mov-
able independently with reéspect to said valve

‘actuating part for operstively engaging an-

other of said valves, and means for arresting
said independently movable valve engaging
means par{ when the piston is in normal re-

acting

‘movable part carried by

tracted position to effect the opening of said
other valve and place the cylinder on the op-
posite side of the piston in connection with
the low pressure source. v ,

2. In a power actuator, the combination
of a cylinder closed at both ends, a double

‘piston in gaid. cylinder, reversin
valve mechanism, means for connectin sai§
reversing valve mechanism with a source of
suction and with the atmosphere, a longitudi-
nally extending valve actuatin part mov-
able with the piston and exten g through
apertures in said valves, and provided with
means for opening a suction valve, and an air
inlet valve when moved in either direction
including a fixed collar attached to said valve
actuating part for engaging one of the suc-
tion valves, and a movable collar on said valve
actuating part and movable with respect
thereto for engaging the other suction valve,
means for arresting said sleeve in position
to hold one of said suction valves open when
the piston is in normal retracted position, a
said valve actuatin

part and movable with respect thereto, ans
operatively connected with said movable col-
lar, a retracting spring operatively connected
with said valve actuating part, and means

foreffecting a relative movement of said mov-

able part with respect to the valve actuating
part when the piston is in retracted position
to open the other of said suction valves, and
maintain the piston submerged in _vacuum
when retracted.

8. In a power actuator, the combination of
& cylinder closed at both ends, a double act-
ing piston in said cylinder, reversing valve
mechanism located in the hub of the piston,
and comprising suction and inlet valves,
means for connecting the suction valves with
a source of suction, means for connecting the
air inlet valves with the atmosphere, yield-
ing means for normally seating said suction
and inlet valves, a longitudina ly extending
valve actuating sleeve through apertures in
said parts and provided with means for open-

ing ‘a suction valve and an air inlet valve

when moved in either direction, said means
including a fixed collar attached to said valve
actuating part adjacent to one suction valve
and a movable collar carried by said valve
actuating part and movable longitudinally
thereon and located adjacent to the other suc-
tion valve; means' for arresting said sleeve
in position to hold the suction valve adjacent
to said"stationary collar in partially open
position, a' movable part carried by said
sleeve, and movable relatively with respect
thereto, a connection from said movable part
extending longitudinally of said sleeve to said
movable collar, a retracting spring opera-
tively connected with said valve actuating
part, and means for effecting a relative move-
ment of said movable part and said movable
collar with respect to the sleeve for positively
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opening the other suction valve when the pis-
ton is in normal retracted position, to main-
tain the piston submerged in vacuum when
retracted.

4. In a power actuator, the combination of
a cylinder closed at both ends, a double act-
ing piston in said cylinder, reversing valve
mechanism located in the hub of the piston,
and comprising suction and inlet valves,
means for connecting the suction valves with
a source of suction, means for connecting the
air inlet valves with the atmosphere, a longi-
tudinally extending valve actuating sleeve
through apertures in said parts and provided
with means for opening a suction valve and
an air inlét valve when moved in either di-
rection, said means including a fixed collar
attached to said valve actuating part adja-
cent to one suction valve and a movable collar
carried by said valve actuating part and mov-
able longitudinally thereon, and located ad-
jacent to the other suction valve, means for
arresting said sleeve in position to hold the
suction valve adjacent to said stationary col-
lar in partially open position, a movable part
carried by said sleeve, projecting laterally
therefrom and movable relatively with re-
spect to the sleeve, a connection between said
movable part and said movable collar extend-
ing longitudinally through said sleeve, a re-
tracting spring operatively connected with
the valve actuating part and means for effect-
ing a movement of said movable part and said
movable collar with respect to said sleeve,
when the piston is in normal retracted posi-
tion for positively opening the other of said
suction valves, to maintain the piston sub-
merged in vacuum when retracted. '

5. In a power actuator, the combination
of a cylinder closed at both ends, a double
acting piston in said cylinder, reversing valve
mechanism located in the hub of the piston,
and comprising two pairs of oppositely dis-
posed coaxial valves, each pair including a
suction valve and an air inlet valve ,yielding
means interposed between the valve of each

pair for seating the same, means for connect-

ing the suction valves with a source of suc-
tion, means for connecting the air inlet
valves with the atmosphere, a valve actuating
part extending longitudinally through one
end of the cylinder through said valves and
provided with means for opening a suction
valve and an air inlet valve when moved in

either direction, including a fixed collar at-.

tached to said valve actuating part adjacent
to one suction valve and a movable collar
carried by said valve actuating part, and
movable longitudinally thereon, and located
adjacent tothe other suction valve, an oper-
ator operated part connected with said valve
actuating part, a retracting spring opera-
tively connected with said valve actuating
part, a stop carried by the valve actuating
part for engaging a part connected with the
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cylinder, when the piston is in normal re-
tracted position, to enable said fixed collar to
hold its adjacent suction valve in open posi-
tion, a movable part carried by said valve ac-

tuating part and movable with respect there- 7

to, connections between said movable part
and said movable collar, said movable part
being provided with a portion adapted to
engage a part connected with the cylinder
when the piston is in retracted “position for
shifting said movable collar and opening
the other of said suction valves, whereby said
movable collar and the suction valve adja-
cent thereto will be restored to normal posi-
tion by the adjacent yielding seating means
when the piston is moved away from retract-
ed position. ‘

6. In a power actuator, the combination
with a cylinder closed at hoth ends, a double
acting piston in said cylinder, reversing 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, ©

valves for controlling said suction and air
inlet passages, and ylelding means normally
tending to seat all of said valves, vacuum pro-
ducing means connected with said vacuum
chamber, a longitudinally extending valve
actuating sleeve, extending through aper-
tures in said valves and provided with means
for opening one of the suction valves and

“one of the air inlet valves, when meved in

either direction including a collar section
fixed to said sleeve, and a movable collar sec-
tion located between said suction valves, a
retracting spring operatively connected with
said valve actuating part, a movable part on

said sleeve adapted to engage a part con- @

nected with the cylinder for arresting said
sleeve in position to cause the stationary col-
lar section to hold its adjacent suction valve
partially opened, and a connection between

said movable part and said movable collar 2:

section for positively opening the other of
said suction valves when the parts are in
retracted or normal position, to maintain the
piston submerged in vacuum.

7. In an automotive vehicle provided with
an internal combustion engine having 4 suc-
tion passage, the combination with a power
actuator comprising among its members a
cylinder closed at both ends, a piston in said
cylinder, reversing valve mechanism in the
piston, including a suction chamber, passages
connecting it with the cylinder on both sides
of the piston, air inlet passages connected
with the cylinder on both sides of the piston,
suction and air inlet valves controlling said
passages, and yielding means normally tend-
ing to seat said valves, of means for connect-
ing the said sucton chamber with the suction
passage of the engine, a valve actuating part
provided with means for opening said valves
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v the longitudinal movement of the valve
actnating part, so disposed as to effect the
opening of one inlet valve and one suction
valve when the valve actuating part is moved
i either direction with respect to the piston,
the .valve opening means for said suction
valves being movable with respect io each
other, a retracting spring operatively con-
nected with said valve actuating part, means
called into action when the piston is in nor-
inal retracted position to arrest the valve ac-
tuating part, and shift said suction valve
opening means with respect to each other to
maintain both suction valves in open posi-
tion, and maintain the piston submerged in
vacuumn, an operator operated part connected

with the valve actuating part, and means for

connecting the

piston with a part to be ac-
tuated. ' ‘

8. In an automotive vehicle provided with-

an internal combustion engine having a suc-
tion passage and brake mechanism for the
vehicle, the combination with a power ac-
tuator comprising among its members a cyl-
inder closed at each end, a piston in said cyl-
inder, reversing valve mechanism located in
the piston, including a suction chamber, pas-
sages connecting it with the cylinder on Loth
sides of the piston, air inlet passages con-
nected with the cylinders on both sides of the
{:1ston, suction and air inlet valves control-
fing said passages, and yielding means nor-
wally tending to seat said valves, of means
for connecting the said suction chamber with
the suction passage of the engine, a valve

stnating part extending through said valves

nii<t to the exterior of the cylinder, and pro-
wided with means for opening one of said
anction valves and one of said inlet valves
vhen moved in either direction, including a
fixed part on said valve actuating part for
engaging one suction valve, and a part mov-
sble with respect to the valve actuating part
and carried thereby for engaging the other
suction valve, means for arresting the valve
actuating part in position to hold one suc-
tion valve open by said fixed opening means
when the piston is in retracted position, a
retracting spring operatively connected with
the valve actuating part, and means for

shifting said movable opening means to effect

the opening of the other suction valve when
the piston is in normal retracted position, to

connect the portions of the cylinder on bhoth

sides of the piston with each other and with
the suction passage of the engine, and main-
tain the piston submerged in vacuum when
in retracted position, an operator operated
part connected with said valve actuating
part, and means for connecting the piston
with the brake mechanism.

9. In an automotive vehicle provided with
an internal combustion engine having a sue-
tion passage and brake mechanism for the
vehicle, the combination with a power actu-

7

ator comprising among its members a cylin-
der closed at each end, a piston in said-cyl-
inder, reversing valve mechanism located in
the piston, including a suction chamber, pas-
sages connecting it with the cylinder on both
sides of the piston, air inlet passages con-
nected with the eylinders on.both sides of
the piston, suction and air inlet valve con-

trolling said yassages, and vielding means

normally tending to seat said valves, of means

for connecting the said suction chamber with
the suction passage of the engine, a valve
actuating part extending through said valves
and to the exterior of the cylinder, and pro-

vided with means for opening one of said suc-.

tion valves and one of said inlet valves when
moved in either direction, including a fixed
part on said valve actuating part for engag-
ing one suction valve, and a part movable with
respect to the valve actuating part and carried
thereby for engaging the other suction valve,
a,retracting spring operatively connected
with the valve actuating part, means for ar-
resting the valve actuating part in position
to hold one syction valve open by said fixed
opening nieans when the piston is in normal
retracted position, to connect the portions of
the eylinder on both sides of the piston with
each other and with the suction passage of the
engine, and maintain the piston sugmerged
in vacuum when in retracted position, an op-
erator operated part- connected with said
valve actuating part, means for connecting
the piston with the brake mechanism, and
nteans including a provision for lost motion
for connecting the valve actuating part with
the piston. ,

10. In an automotive vehicle provided with
an internal combustion engine having a suc-
tion passage and brake mechanism for the
vehicle, the-combination with a power actu-
ator comprising among its members a cylin-
der closed at each end, a piston in said cylin-

" der, reversing valve mechanism located in the

piston, incluc ing a suction chamber, passages
connecting it with the cylinder on both sides
of the piston. air inlet passages connected

with the cylinders on both sides of the piston,

suction and air inlet valves controlling said
passages, and yielding means normally tend-
ing to seat said valves. of means for connect-
ing the said suction chamber with the suc-
tion passage of the engine, a valve actuating
part extending through said valves and to
the exterior of the cylinder, and provided
with means for opening said valves includ-
ing collars fixed thereto for engaging one
suction valve and the inlet valves, and a col-
lar movable with respect to the valve actuat-
ing part for opening the other suction valve,
means for arresting said valve actuating part,
in position to hold one of said suction valves
in open position by a fixed collar, when the
piston is in retracted position, a retracting
spring operatively connected with the valve
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actuating part, a movable device connected
with the valve actuating part for engaging
a part connected with the cylinders when the
piston is in normal retracted position, and a
connection from said movable part to the said
movable collar for opening the other suction
valve when the piston is in retracted position,
to connect the portions of the cylinder on
both sides of the piston with each other and
with the suction passage-of the-engine, and -
maintain the piston subinerged in vacuum
when in retracted position, an operator op-
erated part connected with said valve actuat-
ing part, and means for connecting the piston
with the brake mechanism. :

11. In a power actuator, a cylinder, a pis-
ton movable therein. connected to a part to
be actuated, valve mechanism for controlling
differentials of pressure to opposite sides of -
said piston including a valve operating mem-
ber and valves movable with and with re-
spect to said member, an element carried by
said valve operating member, means for lim-
iting the movement of said member to hold
one of the low pressure valves in open posi-
tion when the piston is in normal retracted
position, and a second element shiftable with
respect to the first element, together with
means for shifting said seecond .element to
open the other low pressure valve and there-.
by connect both sides of the piston with lo
pressure. : L

12. In a power actuator, a cylinder, a pis-
ton movable therein connected to a part to be

actuated, valve mechanism for controlling

differentials of pressure to opposite sides of

‘said piston including a valve operating mem-

ber and valves movable with and with re-
spect to said member, an element connected
to move with said valve operating member,
means to limit the movement of said valve
operating member so as to hold one of the
low pressure valves open when the piston is in

. normal retracted position, and a second ele-

ment movable on the valve operating mem-
ber and engaging with the other low pres-
sure valve to open.the same when the piston

" is retracted, together with means for oper-
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ating said second member. -

'13. In a power actuator, a cylinder, a pis-
ton movable therein connected with a part to
be actuated, valve mechanism for controlling
differentials of pressure to opposite sides: of
said piston including a valve operating mem-
ber, and high and low pressure valves mov-
able_with and with’ respect to said member,
valve engaging elements on said member,
means for arresting said valve operating
member to hold one of said low pressure
valves in open position when the piston is in
normal retracted position, and means for rel-
atively separating said elements to open the
other low pressure valve when the piston is
retracted.

.14. In a pov.er actuator, a cylinder, a pis-
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ton movable therein and connected to a part
to be actuated, valve mechanism including
relatively movable low and high pressure
valves for controlling differentials of pres-
sure to opposite sides of the piston, means for
holding one of the low pressure valves open
when the piston is in retracted position, and
means automatically acting when the piston
is in normal retracted position to cause rela-
tive separation of the low pressure valves to
open the same and connect the cylinder on
both sides of the piston with the source of
low pressure.

15. In a power actuator, a c¢ylinder, a pis-

ton movable therein, inlet and outlet passages
for conveying motive fluid to and from said
cylinder to actuate said piston, valves for
said passages, actuating collars for said
valves, means for arresting one of said collars
in position to hold one of the outlet valves in
open position when the piston is in normal
retracted position, and means .adapted to
move said actuating collars relatively to each
other to unseat the other of said outlet valves
when the piston is in retracted position, to
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connect both ends of said cylinder with said

outlet passage. -
. In testimony whereof we

tures.
CALEB S. BRAGG.
VICTO_R W. KLIESRATH.

affix our signa-
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