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-~ This invention relates to brake operating
means and particularly to those braie oper-
ating means intended especially for opera-
tion from the partial vacuum created in the

6 manifold of an internal combustion engine.

io

In brakes used on vehicles, there is usually
a comparatively large amount of slack in the
operating parts in proportion to the move-
ment required to give the full braking effort
after the initial braking effort has begun.
In other words, the bra%{e operating parts
during a large part of the initial movement

- simply move to the point where the initial
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braking effort begins, after which a very
small further movement places the brakes in
full operation. .

There are two general ways which may be
utilized in placing fluid controlled brakes in
operative g)osition: first, by controlling the
Eosition of the brake operating rod or mem-

er and second, by controlling the

" gardless of its position. -
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In the case of the control by position it will
be readily seen thidt the greater portion of the
brake control will take place during the lat-
ter part of the movement where a small

- movement of the-brake .operating rod or
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member willmean.agreat change in the brak-
ing effort. These positions for different ad-
justments will consequently be close together.
The result is that a manual control which is
operated by the foot or hand may, due to the
movement of the vehicle, cause a greater or

lesser braking:effort than is intended.

In the second method where the braking
effort is controlled by the control of the pres-
sure, regardless of the position of the brake

-operating rod or member, a greater range

of control is possible because of the fact, as
will later appear, that the initial great non-
active - movement may be taken up by a small
movement-of the control member, leaving the

‘remainder. of the movement of the control

member to variably control the fluid pressure
during the small movement left between the
positions occupied .by the brake operating
rod or member between initial and full brak-
ing positions. Because of the relative
ranges of movement in the control of fluid

)

ressure
on the brake operating rod or member, re-
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“brakes, this invention deals only with the sec-

ond method wherein the pressure in the brake
operating member is controlled.
The primary object of this invention is the

“provision of an improved brake operating de-

vice wherein is provided a control member
whose positions control pressures on the
brake operating rod or member.

Another and further object of this inven-
tion is the provision of a fluid brake operat-
ing device wherein the control of the

pressure in the fluid chamber and the pres-
sure exerted by the manual control. ‘
Another and further object of this inven-
tion is the provision in a fluid brake operat-
ing device of a means for resiliently exert-
ing pressures on a motor-means to control a
valve which admits or permits to leave or
stops admitting or permitting to leavey the
fluid medium from the main motor means
and at the point or points appropriate to the
pressure desired in the braEe operating rod
or member. o
~ Still another object of this invention is the
provision of a fluid brake operatin

take manifold of an internal combustion en-
gine and which has a manually operatdd con-
trol means having a resilient connection to a
fluid controlled device for controlling a valve
for in turn' controlling ‘the pressure-in the

‘main motor means.

A still further object of this invention is
the provision, in a fluid - brake -operating
means, of a foot pedal control being bodily

rockable about two centers to give the toe

portion a grater control for a glven move-
ment near one of its limits of movement and
the heel a greater control for a given move-

‘ment adjacent the opposite limit of move-

ment. . .
~Another and still further object of my in-

uid is.
‘brought about by the differential between the
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) means,
operated from the exhaust action of .the in-
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vention is the provision of ‘a combination of ¢

‘an internal combustion engine with a fluid
tension chamber having a diaphragm for a
movable wall and a valve controlled duct
from the diaphragm chamber and connected
to the intake connection of the engine be-
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tween the throttle valve and the engine cyl-
inder.

Other and further objects of this invention
will be apparent to those skilled in the art
from a reading of the complete specification
and claims.

Referring to the drawings wherein there
is illustrated an embodiment of the inven-
tion, :

Figure 1 is a top view of the invention.

Figure 2 is a cross section on the line 2—2
of Tigure 1 showing the parts in non-opera-
tive positions.

Figure 3 is an enlarged view of the power
portion of the device similar to Figure 2,
but showing the parts in positions assumed
when the device is operated to apply the
brakes.

Figure 4 is a view of the manually operat-
ed control device in position to bring about
the operation shown in Figure 3.

Figure 5 is a detached perspective view.

of the valve 36.

Similar reference characters refer to the
same or similar parts throughout the several
views of the drawings.

I will now describe this invention in con-
nection with a conventional showing of an
automobile.

In the drawings, 10 designates the motor
having an intake manifold 11, a carburetor
12, the butterfly throttle valve 13 being lo-
cated in the upper part of the carburetor.
The butterfly throttle valve is operated by a
crank 14 which is moved by a rod ::.

The rod 15 is connected to one end of a
lever 16 which is connected at its opposite
end to an accelerator rod and button 17 which
Easses through the floor 18 of an automobile.

xtending through the floor 18 is the usual

brake lever 19 for operation of the service
brakes. All of the aforementioned construc-
tion is common to most automobiles and since
per se it forms no part of the present in-
vention, no further detailed description will
be given.

7%0 provide power for the brake operating
mechanism, there is a fluid pressure cham-
ber having a movable wall.
be used is to be derived from the tendency
toward vacuum created in the intake system,
and as this tension has to be conserved, there
is provided the shell 20 having a chamber
21 with the movable wall 22 in the form of

‘a diaphragm. To stabilize the diaphragm

22, it is placed between the large upper
plate 23 and the small lower plate 24. A ring
25 secures the edge of the diaphragm in
place and is provided with a fulecrum 26 for
the bell crank lever 27. The power end of
the lever 27 is pivotally connected to the
plate 24, at 28, its other end being connected
to the strap link 29 which in turn has an
operative connection to the brake lever 19
already described. The strap link 29 is so

The tension to.
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constructed as to permit free use of the
brake lever 19 without moving any of the
power device which forms a part of this in-
vention. An advantage of using the type
of power unit which involves the %iiaphragm
1s that there is no loss by leakage past pistons
and no loss by friction between sliding sur-
faces. Tt )

The intake connection has.a duct leading
therefrom in the form of a pipe 30 which
1s connected at its other end to a casting 31

‘on the upper side of the wall of the casting

20. Beneath this casting 31 is a cut-away
place to provide communication to the cham-
ber 21. The casting 31 is provided at its
inner side with a valve port 32. In com-
munication between the atmosphere and the
chamber 21 is a valve port 33. A valve 34
is provided against the inner face of the
casting 31 and is of sufficient length to close
both the port 32 and the valve port 33 at
the same time. It has sufficient travel in
each direction to open either port 32 or port
33 keeping the other closed. To operate this
valve 34 1s a pin or bolt 35 which passes
through the casting 31. Connected to the
pin or bolt 35 on the upper surface of the
casting 31 is a valve 36 which has an edge
opposite the edge of the valve 34 which opens
and closes the port 33. It will be noted that
the casting 31 is provided with a slot 35*
(see Fig. 3) to guide the pin or bolt 35 and
to provide for its movement. The valve 34
is placed to lightly engage one side 37 of the
cut-away opening already referred to. This
side 37 guides the valve 34 so that it always
properly registers with the ports 32 and 33.

'To move the valves 34 and 36, there is pro-
vided an operating rod 38 which is connected
to a bell crank lever 39. The valve 36 is pro-
vided with small wings 40 which are folded
up to permit the rod 38 to fit snugly, but
not tightly, thus holding the valve 36 in its
proper relation.

A spring 41 surrounds the pin or bolt 35
and holds 51_0 parts 34, 31, 36 and 38 together,
but permitting of sliding motion between
the valves 34, 36 and the casting 31. A spring

42 connected between the screw upright 33

and the upturned end of the rod 38 normally
tends to hold the valve port 32 closed and the
port 33 open. . .o

" The bell crank lever 39 is pivoted at its
fulcrum to the ring 44. The fluid motor
means, which is provided to operate the bell
crank lever 39 and the valves 34 and 36, is
in the form of a diaphragm 45. This dia-
phragm 45 possesses the advantages of the

diaphragm 22 already pointed out. This dia-’

phragm 45 is held in place between the ring
44 and the face of an opening in the casing
20 and is exposed to the atmospheric pressure
on its outside and the tension of the chamber
21 on the inside. »

One end of the bell crank lever 39 is bolted
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to the center of the diaphragm 45, the latter
having a tendency to move this bell crank
lever 39 when the tension within the chamber
21 is taken from the partially evacuated in-
take ‘as illustrated. This tends to close the
valve port 32 and open the port 33. -
The bell crank 39 has connected to it, a
spring 46 which is carried by the ring 47.
This spring 46 is connected at its opposite

end to a yoke 48 by the cotter pin 49. An
adjustable connection with the rod 50 is pro- .

vided for varying the connection length to the
manually operated control. -~ =~ -
The manually operated control comprises

a foot pedal 51 having two separate pivot sup-

ports—on the forward end by the links 52 .

and on the rear end by the bell crank lever 53.

The lower end of the bell crank lever 53 is
connected to the rod 50. for controlling the
valves 34, 36, already described. The foot
pedal is so placed as to operate the accelerator
17 when moved toa forward position and to

~ execute a pull in the rod when the foot presses
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the pedal in a rearward. direction. It will
be observed that when the pedal 51 is-op-

erated in a forward direction to operate the

accelerator 17 as illustrated in Figure 2, the
pedal 51 moves about a center in the axis of
the upper end of the bell crank lever 53.
When, however, the brake is operated, the
pedal moves about a fulecrum in the upper end
of the links 52. (See Figure 4%. This, it
will be observed, gives greater leverage to
each operation than could be obtained by a
single pivot for the pedal 51, wherever the
pivot might be placed.

As shown on Figure 4, a limiting link 55 is

’Erovided between the ring 47 and the cotter

ey 49. When the spring 46 is stretched to
the point where the link 55 takes the pull
between the ring 47 and the cotter key 49,
the resilient feature is lost and a direct con-
nection . is established between the pedal 51
and the valve 34. :

In operation, the accelerator would be first
released by a backward rocking movement of
the pedal 51. This closes the throttle valve
13 by the action of suitable spring, a part of

-all automobiles and not shown herein. Fur-
ther backward movement of the pedal exerts
.a pull through the rod 50, spring 46, bell

crank lever 39, rod 38, pin or bolt 85 and the
valves 34 and 36. These latter move to first
close the atmospheric.port 33. o
Further movement of the valve 34 opens
the port 32. The air at atmospheric pressure
now is drawn out through the port 32 to the
en%ine intake pipe. Ci

his tendency to. create -a vacuum-in the
chamber 21 lifts the diaphragm 22 to the po-
sition in Figure 3 or to a position short of
this position determined by the time the duct

32 is kept open. Supposing a weak tension of .

the spring 46, the withdrawal of the air from

the chamber 21 will continue until the effect.

"being advantageous.

3

of the exhaust on the diaphragm 45 pulls
downward to move the bell crank lever 39
against the action of the spring 46. When the
bell crank lever 39 is moved to the left in
Figure 3 sufficiently to close the valve 34 over
the port 32, the action will be arrested. A
balance will now exist between the spring
46 pulling one way -and the tension of the
air on the diaphragm 45 and the spring 42 in
the opposite direction.

It 1s to be here observed that the action of
the diaphragm 22 in its initial movement was
free until it exerted a pull on the hanger 29
and in turn on the brake lever 19. The parts
then reached a balance and were stationary.

If it is desired to have the brakes put on

to a greater degree, it is only necessary to.

press harder on the heel of the foot pedal
and draw out the spring 46 to a greater de-
gree. The same operation is repeated with
the result that the brake lever 19 is pulled
down further. If the maximum pull on the
brake is desired, the heel of the pedal 51 is
pushed all the way down.

This brings into action the link 55 and
destroys the action of the spring 46, holding
the valve 34 away from the port 32. -

If now it is desired to release the brake

“without entirely taking it off, it is only neces-

sary to permit the foot pedal 51 to raise
slightly. This opens the port 33 by uncover-

ing the valves 34 and 86 therefrom. This
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admits some atmospheric air. When the ten- .

sion decreases, the relative tensions on the
diaphragm 45 will cause movement of the
valves 34 and 36 to close the port 33. The
parts are again in balance. If a complete

100

release is desired, the pedal 51 is moved for- -~ '

ward releasing the pull on the spring 46..

This effects a full opening of the port 83 and

-a complete flushing of the chamber 21 with

atmospheric air. It is to be noted that the
ports 32 and 33 are never opened both at
the same time.. The above description makes
it clear that the braking action is controlled
in the present invention by pressure and that
the position of the movable member of the
chamber 21 has no relation to the pressure
therein and that the range of operation of the
control of the device extends through the lat-
ter portion of the movement of the brake
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where a great change in pressure brings about

a relatively small movement of the brake
lever 19. ' This control by pressure rather than
by position, it is believed, is clearly seen as

This is for the reason that a very slight
pedal movement :opens the valve 34 after
which the diaphragm 22 moves to a point
where it may become effective, all of the re-
mainder of the movement of the pedal being
reserved for control of the pressure incre-
ments on the brake lever while the latter has
very little movement. Moreover the close
proximity of the valve 34 and its ports 32 and
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33 to the tension chamber 21, gives that instan-
taneous aetion which is essential in an auto-
mobile brake and gives the operator the “feel”

-of his brakes as would be impossible if the

ports and valve were located at the end of a
duct at a distance from the chamber.

The pedal is provided with a socket to re-
ceive the heel of a lady’s shoe to enable the foot
to be held in the proper relation. This socket
not only takes care of the forward and rear-
ward relation, but tends to level the foot to
facilitate operation. This socket or depres-

-sion is designated by the numeral 512.
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‘While there is shown and described in de-
tail an embodiment of the invention, it is to be
understood that the invention is not limited
to the exact showing and that modifications
and changes may be made without departing
from the spirit of the invention and within
the scope of the appended claims.

Having "described my invention what 1
claim and desire to secure by Letters Patent
is:—

1. A fluid operated brake mechanism, com-
prising a fluid tension chamber having a mov-

‘able wall and a fixed wall provided with a

port, means operated by the movable wall
for operating the brake mechanism, a source
of fluid tenslon, duct means for connectlnw
the source of tension with the port, valve
means for the port for controlling the tension
within the chamber, fluid operated motor
means in the fixed wall of the chamber for
controlling the oper ation of the valve and ex-
posed to the tension within the chamber and
a manually operable means mechanically con-

" nected with the motor means for 1nﬂuenc1n<r
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the position of the valve.

2. A fluid operated brake mechanism com-
prising a fluid tension chamber having a fixed
wall and a movable wall for operatma the
brake mechanism the fixed wall having a port,
a source of fluid tension, duct means for con-
necting the source of tension with the port,
valve means for the port for controlling the
tension within the chamber, fluid-operated
motor means including a second movable wall
in the chamber for controlhnor the operation
of the valve and exposed on one side to the
tension within the’chamber and on the other
side to the atmosphere.

3. A fluid operated brake mechanism com-
prising a fluid tension chamber having a
movable wall and a fixed wall provided with
a part, means operated by the movable wall
for operating the brake mechanism, a source
of fluid tension, duct means for connectlnw

~ the source of tension with the port, valve

. 60

means for the port for controlling the ten-
sion within the chamber, ﬂuid-operated

“motor: means including a second movable
. wall 1n the chamber for controlling the op-
. eration of the valve and exposed on one side
‘to the tension within the chamber and on

g

65, the other side to the atmosphere and a man-

1,814,535

ually operable means mechanically connected
with the motor means for influencing the po-
sition of the valve.

4. A fluid operated brake mechanism com-
prising a fluid tension chamber having a
movable wall and a fixed wall provided With
a port, means operated by the movable wall
for operating the brake mechanism, a source
of fluid tension, duct means for connecting
the source of tension with the port, valve
means for the port for controlling the ten-
sion within the chamber, - fluid-operated
motor means including.a second movable
wall in the chamber for controlling the op-
eration of the valve and exposed on one side
to the tension within the chamber and on
the other side to the atmosphere and a manu-
ally operable resilient means mechanically
connected with the motor means for influ-
encing the position of the valve.

5. A fluid operated brake mechanism com-
prising’ a fluid tension chamber having a
movable wall and a fixed wall provided with
a port, means operated by the mowable wall
for operating the brake mechanism, a source
of fluid tension, duct means for c¢onnecting
the source of tension with the port valve

means for the port for controlling the ten-'

sion within the chamber, fluid- operated
motor means including a second movable
wall of the chamber for controlling the op-
eration of the valve and exposed on one side
directly to the tension within the chamber
and on the other side to the gtmosphere and
a manually operable spring means mechani-
cally connected with the motor means for
influencing the position of the valve, the
resilient means having a connection limiting
the resilient action and affording a positive
connection at the limit of the resilient action.

6. A fluid operated brake mechanism, com-
prising a flud tension chamber having a
movable wall and a fixed wall provided with
a port, means, operated by the movable wall
for operating the brake mechanism, a source
of fluid tension; duct means for connecting
the source of tension with the port, valve
means for the port for controlling the ten-
sion within the chamber, a fluid operated
diaphragm, means in the fixed wall of the
chamber connecting the diaphragm and
valve for controlhng the operation of the
valve, the diaphragm being exposed to the
tension within the chamber and a manuall
operable means mechanically connected wit
the motor means for influencing the position
of the valve.

7. A fluid operated brake mechanism com-
prising a fluid tension chamber having a
movable wall and a fixed wall provided wWith
a port and connections for operating the
brake mechanism, a source of fluid tension,

duct means for connectmv the source of ten-‘

sion with the port, valve means for the port
for controlling the tension within the cham-
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ber, a fluid-operated diaphragm having a
movable wall and connections for controlling
the operation of the valve, the diaphragm
being exposed “on one side of the tension
within the chamber and on the other side to
the atmosphere.

8. A fluid operated brake mechanism com-
prising a fluid tension chamber having a
movable wall and a fixed wall provided with
a port, means operated by the movable wall
for operating the brake mechanism, a source
of fluid tension, duct means for connecting
the source of tension with the port, valve
means for the port for controlling the tension
within the chamber, a fluid operated dia-
phragm having a movable wall for control-
ling the operation of the valve, the dia-
phragm being exposed on one side to the ten-
sion within the chamber and on the other
side to the atmosphere and a manually op-
‘erable means mechanically connected with
the movable wall for influencing the posi-
tion of the valve.

9. A fluid operated brake mechanism com-
prising a fluid tension chamber having a
movable wall and a fixed wall provided with
a port, means operated by the movable wall
for operating the brake mechanism, a source
of fluid tension, duct means for connecting
the source of tension with the port, valve
means for the port for controlling the ten-
sion within the chamber, a fluid-operated
diaphragm having a movable wall and con-
nections for controlling the operation of the
valve, the diaphragm being exposed on
one side to the tension within the chamber
and on the other side to the atmosphere and
a manually operable resilient means mecha-
nically -connected with the motor means for
influencing the position of the valve.

10. A fluid operated brake mechanism
comprising a fluid tension chamber having
a movable wall and a fixed wall provided
with a port, means operated by the movable
wall for operating the brake mechanism, a
source of fluid tension, duct means for con-
necting the source of tension with the port,
valve means for the port for controlling the
tension within the chamber, a fluid-operated
diaphragm having a movable wall and con-
nections for controlling the operation of the
valve, the diaphragm being exposed on cne
side to the tension within the cham@er and
on the other side to the atmosphere and a
manually operable spring means mechani-
cally connected with the motor means for in-
fluencing the position of the valve, the resil-
ient means having a connection limiting the
resilient action and affording a positive con-
nection «f .-.- i . of the resilient action.

11. In combination, an internal combus-
tion engine having a throttle controlled in-
‘take connection. = brake operating device, a
vacuum charmo: having a diaphragm wall
65 therefor and a duct connectiorn from the

A .
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-duct connectior: from the diaphragm cham-

5

diaphragm chamber to the intake connection
the wall of the chamber having valve ports
for ingress and egress of pneumatic tension
and connecting to the duct connection and at-
mosphere directly, respectively, and valve
means. to hold both ports closed simultane-
ously and so constructed that a small move-
ment of the valve in one direction will open
one port and a small movement in the op-
posite direction will open the other.

12. In combination, an internal combustion
engine havin% a throttle controlled intake
connection, a brake operating device, a vacu-
um chamber having a fixed wall provided
with a port and a diaphragm wall, a duct
connection from the diaphragm chamber to
the intake connection, a valve for the port for
controlling the duct and pneumatic connec-
tions for controlling the valve.

13. In combination, an internal combus-
tion engine having a throttle controlled in-
take connection, a-brake operating device, a
vacuum chamber having a fixed wall pro-
vided with a port and a diaphragm wall, a

70
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ber to the intake connection, a valve for the
port for controlling the duct and fluid tension
controlled diaphragm means for operating
the valve. :

~14. In combination, an internal combus-
tion engine haying a throttle controlled in-
take connection, a brake operating device,
a vacuum chamber having a fixed wall pro-
vided with a port and a diaphragm Wa{)l, a
duct connection from the diaphragm cham- 100
ber to the intake connection, a valve for the
port for controlling the duct and a diaphragm
means for operating the valve, the dia-
phragm means having one side exposed to
the pressure within the diaphragm chamber 105
and the other side exposed to atmospheric
pressure. L

.15. In combination, an internal combus-
tion engine having a throttle controlled in-
take connection, a brake operating device, a 11¢
vacuum chamber having a fixed wall provid-
ed with a port and a diaphragm wall,.a duct
connection from the diaphragm chambertothe
intake connection, a valve for the port for
controlling the duct, a fluid motor means for 115
operating the valve, the fluid motor means
having one side exposed to the pressure with-
in the diaphragm chamber and the other side
exposed to atmospheric pressure, a manual-
ly operated control and a resilient connection 120
between the manually operated contr.l anc!
the fluid motor means.

16. In combination, an internal ccinbus-
tion engine having a throttle contrclled ‘n-
take connection, a brake operating devics, a 125
vacuum chamber having a fixed wall pro-
vided with a port ard a diaphragm wuli, a
Jdurt conneetion from the diaphragm cran:-
ber to the intake conn=ction, a valve tor .0
port for controlling the duct, a fliid moice 3¢
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i means for operating ttie valve, the fluid mo-
tor means having one side exposed to the
pressure within the diaphragm chamber and
the other side exposed to atmospheric pres-

6§ sure, a manually operated control and a con-
nection between the manually operated con-
v. trol and the fluid motor means, the connec-
tion having a resilient member acting dur-
ing the first part of the movement of the

10 manually operated control and a positively
acting member acting during the latter part
of its movement.

_In testimony whereof I hereunto affix my
signature.

15 : JOY V. WIGLE.
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