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UNITED STATES

PATENT OFFICE.

EINAR J. BRING, OF WII .KINSBURG, PENNSYLVANIA.

SYSTEM OF PNEUMATIC CONTROL.

No. 842,619.

Specification of Letters Patent.

Patented Jan. 29, 190%.

Application filed July 26, 1906, Serial No. 827,672,

To all whom it may concern: . o

Be it known that I, Einar J. BriNg, a sub-

ject of the King of Sweden, residing at Wil-.

kinsburg, in the county of Allegheny and
State of Pennsylvania, have invented cer-
tain new and useful Improvements in Sys-
tems of Pneumatic Control, of which. the fol-
lowing is a specification, reference being had
therein to the accompanying drawings.

This invention relates to pneumatic con-
trol systems for electric motors, and it 1s
especially adapted for use in connection with
electrically-propelled vehicles or trains.

The improved system employs a series of
pipes'for conveying compressed air or other

fluid under a constant pressure, which will be

called in the following description the ““con-

 stant-pressure’’ circuit, and a series of pipes

20
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¥ The invention also includes
~means for moving the pistons of the variable
circuit with a snap action, means for grad-

35

40

for compressed air or other fluid under vari-
able pressure, which will be hereinafter re-
ferred to as the “variable-pressure’ circuit.
A series of cylinders and pistons is pro-
vided for each of said circuits, the pistons of
the constant circuit being connected to elec-

tric switches and being operated through

valves ‘actuated by the pistons of the wvari-
able circuit, the operation of saild variable-
circuit pistons being controlled by the ad-

mission or exhaustion of compressed fluid-
thereto by a master-valve under confrol of

the motorman or operator. )

ually increasing the pressure in the variable
circuit, means Ior equalizing the pressure

on each side of the pistons connected with

the constant-pressure circuit, and means
whereby the pistons of the variable-pressure

circult are operated by predetermined pres-

- sures thereon.

50

55

The inventfion also covers operétion of the
reversing-switch by means of two single-

“acting air-cylinders and various ‘combina-
tions of parts and details of construction, all .
of which will be specifically described here- |
Inafter in connection with the accompanying
drawings, which form a part of this specifi~-

catlon.

- In the drawings, Figure 1 is a side eleva-.
tion of a plurality of cylinders and pipe con-
‘nections employed in carrying out the inven-

tion. ‘Fig. 2 is a top plan view of the same.

Fig. 3 is a top plan showing the controller
‘or master-valve and its pipe connections at
‘one end of a car or train and the reverser and

| its connecting pipes.

improved

Fig. 4 is a similar
view of the controller-valve at the opposite
end of the car or train. Fig. 5 1s a diagram
of an electric-motor circuit, selected for the
purpose of illustrating the invention. Kig.
6 is a vertical section of the controller-valve.
Fig. 7 is a top plan thereof with parts shown
in dotted lines.- Fig. 8 is a diagrammatic
view showing the relations between the ports
in the valve-seat and cavities 1n the rotary
disk. Fig. 9 is a similar view showing the
reverser-valve disk in a position opposite to
that shown in Fig. 8. Hig. 10 1s a diagram-
matic view showing different positions of the
controller-valve disk. Fig. 11 is a central

60

70

vertical section of one of the constant-circuit

cylinders, one of the variable-circuit cylin-
ders, one of the valves, and their contained
mechanism and connections. - Fig. 12 1s a
front elevation of the same; and Ifig. 13 1s a
view, partly in plan and partly in horizontal
section, of variable-circuit cylinder and valve.

The reference-numeral 1 designates a con-
troller adapted to be located on a car-plat-
form and provided with a controller-valve
operated by a handle 2 and a reverser-valve
operated by a handle 3. Only one of these
controllers is employed for single end oper-
ation, but where a car is to be operated from
either end two controllers will of course be
employed, one on each of the car-platiorms.

A tank or reservoir 4 for compressed air 1s
provided (which m.ay be the brake-reservoir
or a separate one, as preferred) having a pipe
connection 5 with a compresser, a pipe con-
nection 6 with the controller, and a pipe con-
nection 7 with the constant-circuit pipe 8.
The pipe 8, constituting the main supply-pipe
of the constant circuit, has a pipe connection
0 with the valve-chamber 10 of each of the
constant-pressure cylinders 11. The port &’
of the controller is connected by a pipe 13
with the main pipe 14 of the variable-pressure

circuit, said pipe 14 having a pipe connection.

15 with each of the cylinders 16. ‘

A reverser 1s employed comprising two
alined cylinders 17 and 18, a piston-rod19
extending into both cylinders, a reversing-
switch 20, pistons 21 on said piston-rod, and
springs 22, encircling the piston-rod within
each cylinder. The ends” of the reverser-
cylinder 17 and 18 are each connected by a
pipe (23 and 23°) with the reverser-pipes 24
and 25, thus establishing a reverser-circuit.
The reverser-pipes 25 and 24 are connected

by pipes 26 and 27 with ports z® and 2?, re-
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| and :E3 is effected throun"h cavities x’ and 33‘-‘ |
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connected by a stem 35 with a p

Spectwelv Commumcatmn between ports |

842,619

the cylinder 17; and one which cuts off air

x, x*, and 2* and also between ports x’ «?, | from both of said reverser - cvlinders when

in the rotary disk: Port 2° has an exhaust
29 to atmosphere. The port ' is also pro-
vided with an exhaust-pipe 30. Within each
of the constant-circuit eylinders 11 is a piston
31, connected to a piston-rod 32, the outer
ends of said rods being a,dapted to be se-
cured to an electrie SW1tch (Not shown.)
Kach of the constant-circuit or switch cyl-
inders is provided with a valve-chamber 10,

within which is supported a valve 33, con-

trolling an air-inlet port 34. The valve 33 is
iston 36
within the variable-circuit cylinder 16. Kx-
tending through the stem 351s a lever 37, piv-
otally secured at its upper end to alug 38, pro-
jecting from the cylinder 11, and at i1ts lower
end to an arm 39, formed with an elongated
slot 40, through which extends a cross-pin 41,

supported by a bracket 42 dependmg froml

the valve-chamber 10. The arm 39 is en-
circled by a coil-spring 43, one end of which
bears against a shoulder 44 on said arm, while
the oppOSIte end bears against lock-nuts 45,
fitting the threaded upper portlon of said arm.,
This spring-arm connection 1s an 1mp0rtant
adjunct oi the variable-circuit niston, as it
isures a snap action of the ptston
construction 1s such that, the power the
spring exerts upon the plston 1n 1ts line of
motion diminishes as the- tension of the
spring 1s increased. 'This is due 'to the in-
chined position of the spring-arm 39 and its
pivotal connection with the lever 37. This
lever 37 has a ball-and-socket connection with
the stem 35, as shown at .46 in Fig. 11.
Referrmcr now to Kigs. 6 to 10, inclusive,

the numerals 47 and 48 deagnate disk-valves |

centrally mounted, respectively, upon the
handle- qhafts 49 and 50 of the controller:
It will be understood that the specific con-
struction of the disks 47 and 48 and the area

of the leakage-groove and cavities in the
same and ports controlled by said disks will

vary according to the Work required, the

function of said disks being to control the

admission of air'to the variable-pressure-cir-
cuit cylinders and to the reverser, the S1ze

and relative Jocation of the ports 51 and 53in.
the valve-seats and the leakage-groove and

ca,vrltles in the disks 47 and 48, communicat-

‘ing between ports, will be so reﬂul&ted as to

prowde for an admission of air suitable to the
p&rt}cular condition of service recfuired.  ‘The
cavities £’ and z! 1n "the reverser-disk 47

aré disposed at equal distances apart, as’

shown in Figs. 8 and 9, and as the functlon ol

this disk is fo control the supply of air to the

reverser—cyhnders 17 and 18,1t has three po-
sitions only—viz., one which admits air to

the cylinder 17 a,nd simultaneously discharges

alr from the cyvlinder 18, one which admlts
alr to the cyhnder 18 and discharges air from

The

the reverser at the opposite end of the car is
to beoperated. Thesepositionsareindicated
in Fig. 3, as follows: the forward position at
R’, the. off position RR* and the reverse posi-
tion R,

The handle controlling the supply of air to

710

the variable-pressure circuit has (in the con-

struction here shown) seven different posi-
tions, (illustrated by the diagram in Ifig. 10
and. dotted lines in Fig. 3 as follows): " the
closed or ‘‘off”’ pesition C’ a qulok—-dlseharfre

75

position C? a gradual—apphcatlon position

C?, intermediate off positicn (4, gradual-dis-
charge position (°, quick-discharge position

C°, and off position .

To illustrate the application of the system

‘to switch-controlling cylinders -of different

construction, I have shown in the drawings,
Figs. 1 and 2, thirteen cylinders embodying
five dlfferent constructions as follows: The
cylinders K/, cpen at their upper ends; eylin-
ders K?, closed at their upper ends; cylinders
K3 closed on top and having two pisten-
valves and two control-cylinders 16; cylin-
der K4 closed at its upper end and havmﬂ'
neither piston-valve nor control-cylinder, and
cylinder K® open at its upper end and ha,vmg
neither plston—valve nor control-cylinder.
Various combinaticns of these several types
of cylinders may be employed, it being appar-
ent, that the type of eylinder to be used for a
certain switch depends on the number of
times this switch has to be closed or cpened
and also on 1ts relation to the clesing cr cpen-
ing of the other switches during one cycle of
application.  With certain of these cylin-
ders shown in Figs. 1 and 2 I employ pipe
connections 54, connectmg the upper ends of
the cylinders with the valve-chambers 10 to
equalize the pressure on opposite sides of the
pistcns 1n said cy‘mders thereby causing
spring 55 to force piston down, and thus
opening.the switch:.

The cperation of the apparatus construct-
ed as above set forth will now be described;
but betore specifically following the ccurse
of the air-circuits in one cycle of application
1t may be stated that after the reverser-valve
has been operated to determine the direction
of movement of the car the controller-valve
1s manipulated tc start and accelerate the

circult  cylinders to operate the electric

-switches through the movement of the pis--

tons of the constant-circuit eviinders.
| It should be noted that all of the piston-
springs 43 are cf the same tension smd all cf

said pistons of such diameter that they will

compress sald springs when subjected to a

predetermined air-pressure, or e]c;e all of uhe
control-pistens are of the same diameter and
the springs so tensicned that they will vield
only to a predetermmed pressure, so that 1t

30
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car by gradually admitting air to the variable-
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will be understood that certain of the con-
trol-pistons will yield to a pressure which
would not operate other control-pistons, and

- consequently certain of the electric switches

are operated by a certain pressure of air in
the variable-pressure circuit, while others of

 said switches are not operated until addi-

10

I

tional pressure is applhed. - -

One cycle of operation will now be spe-
cifically explained by reference to the draw-
ings, including the diagram shown in Fig. 5.

For forward movement, pressure being
maintained in the reservoir 4, the reverser-
handle 3 is moved to the position R/, which
applies pressure to the reverser-cylinder 17
through port x, cavity «’, port x?, pipes 27,
24, and 23, and at the same time opens a dis-
charge to the atmosphere for the cylinder 18

- through pipes 232, 25, and 26, port «?, cavity

20

25

30

35
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xt, port °, and discharge-pipe 29. On the
" master-valve at the other end of the car the

reverser-handle 3 should be in the position
R? and the control-handle 2 in the position {*
or (7. Thisdeterminesthe direction of motion.

The leakage groove or nozzle 12 is of such

cross-sectional area that i1t will 1nerease the
pressure in pipe 14 from atmospheric pres-
sure to the pressure in the reservoir in a cer-
tain predetermined time, this time being ap-
proximately the same time required to bring
the car frcm a standstill to full speed.

The switches establishing the combination
of connections here described should be
closed and opened in the following order:
First, close switch A’, next switches A® and
A% then switch A? then switch A® and then
the switches A7, A'® A% Al and A® succes-
sively in the order named. Full series is

now attained. The next switching step 1s

to close switch A and open switches A> A®
A7 A% A9 A1° A The next .step closes
switches A* and A®® and opens switch A at

“which point the connections change from

45

50

55

b0

65 discharge for the pipe 14 through the port «°, |

series to parallel. Further steps close first
switches A® and A7, then switches A*° and A¢,
and the final step closes switches A and A®,
establishing full parallel.

The movement of the controller-handle to

the position C? applies pressure to all of the

control-cylinders 16, through the port 2
leakage - groove. 12, cavity 27, port «°, and
pipes 13, 14, and 15. The pressure now In-
creases in the pipe 14 at a rate governed by
the cross-sectional area of the leakage-groove
12 and the pressure in the pipe 8, and during
this gradual increase each of the control-pis-
tons actuates its piston-valve at the instant a
certain predetermined pressure 1s attained.
In other words, the pistons are constructed
and piped in such -2 manner that they will

cause the operation of the switches in the

order above stated. o |
To cut out the switches, move the control-
handle into the position C? which will open a

el

cavity z?, port «'°, and discharge-pipe 30.
When the pressure in the pipe 14 1s ex-

‘hausted, all of the switches are cut out.

If 1t is desired to run on any particular
switch, move the control-handie into tke po-
sition C3, leaving it there until the desired
switeh is closed, which can be noted either by
the speed of the car or by a pressure-gage
piped into the pipe 14. Then move the con-
troller-handle into the position: C*, thus cut-
ting out any further admission of com-
pressed air to the pipe 14. Should it then be
desired to cut out some switches before full
parallel is attained, move the control-handle
into the position °, which will discharge
pressure from the pipe 14 through the cavity
x’, leakage-groove x'1, port 2!°, and discharge-

pipe 30 to atmosphere gradually. 1f a rapid

discharge 1s desired, move the control-handle
into the position C°. | | |

- If the control-handle has been brought as
far as C*t and 1t is then desired to cut all of the

8

75

30

switches out, move the control-handle to the -

(¢ position instead of to C? and leave 1t there

until the next application, then bringing the
control-handle to the C* position. -

1t will be apparent that the invention is

susceptible of-embodiment in a great variety

9o

of combinations of cylinders, valves, and pis-

tons, together with the required pipe connec-
tions, and I would therefore have 1t under-

the construction of apparatus here shown
and described, but includes all such modifi-
cations and variations in the detaills and rela-
tive arrangement of parts as may be resorted
to without departing from the. spirit of the
invention as defined 1n the claims.

- 'Wkat I claim, and desire to secure by l.et-
ters Patent, 15— | B

1. In a pneumatic-control system fér'elec—
tric motors, the combination with electrical

apparatus, of a series of pipes for fluid under |
pressure constituting a circuit of variable

pressure, a second series of pipes for fluid un-
der pressure, constituting a circuit of con-
stant pressure, a plurality of pistons in said

95

‘stood that the invention 1s not restricted to

100

ot

I1TC

variable-pressure circuit, of such diameter as

to adapt them to compress a spring of known

tension when acted upon by a predetermined

115

pressure, and a plurality of valves m said -

constant-pressure circuit, each controlling
the admission of fluid to or the discharge of
fluid from a cylinder in said constant-pres-
sure circuit. : o |

- 2. In a pneumatic-control system for elec-
tric motors, the combination with a seres of

electric switches, of a series of pipes consti-

tuting a constant-pressure circuit, a second
series of pipes constituting a variable-pres-
sure circult, a series of cylinders in said con-
stant-pressure circuit, pistons in said cylin-
ders connected to said switches, the move-
ment of said pistons being governed by tie
pressure in said variable-pressure circuit.

120
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3. In a pneumatic-control system for elec- | constant circuit and a series of pipes for com-

‘tric motors, the combination with a series of

pressed air constituting a variable circuit,

electric switches, of a series of pipes for com- | pistons in said constant circuit controlled by
!

pressed air, constituting a circuit of variable
pressure, a second series of pipes for com-
pressed alr constituting a circuit of constant
pressure, a series of cylinders, pistons and

valves, in said constant circuit, and a pipe:

connection between any of said valves and
cylinders in said constant circuit whereby

pressure oil each side of sald pistons is equal-

ized, or the pressure on one side exhausted

simultaneously with the admission of air to

the cylinder operated by a valve from which
pipe connection is drawn. S

4. In a pneumatic-control system for elec-
tric motors, the combination with a series of

“electric switches, of a series of pipes for com-

pressed air constituting a circuit of constant
pressure, g series of pipes for compressed air
constituting a circuit of variable pressure, a
piston in the variable-pressure circuit and a

- spring connected to said piston in such rela-

tion that the force it exerts upon the piston in
its line of movement diminishes as the ten-

“sion of the spring is increased thereby caus-

ing the piston to move with a snap action.
5. In a pneumatic-control system for elec-

. tric motors, the combination with a series of

3°

electric switches, of a series of pipes for com-

- pressed air constituting a circuit of constant

pressure, a series of pipes for compressed air
constituting a circuit of variable pressure,

‘the movement of parts in said constant cir-

- 35

40

45

cuit being controlled by the increase or de-
crease of pressure in said variable circuit, and

~a valve controlling the admission of com-
pressed air to the variable circuit thereby

tained. e o o
6. In a pneumatic-control system for elec-

permitting any desired pressure to be main-

tric switches, the combination with a series
of pipes for compressed air constituting a cir-
cuit of constant pressure, and a serles of pipes |

for compressed air constituting a circuit of

~ variable pressare, a series of cylinders and

50

pistons in said constant circuit, and means
whereby the movement of said pistons 1n the
constant circuit will depend upon the degree

of pressure in the variable circuit, the exist-

- ence of a certain pressure in the variable cir-

55

cuit actuating a certain piston in the con-
stant circuit. - - . |

7. In a;.pneﬁmafic;contfdl system for elec--

tric switches, the combination with a series
of pipes for compressed air constituting a
constant circuit and a series of pipes for com-

" pressed air constituting a variable circuit,

6o

65 of pipes for compressed air constituting a

pistons in said constant circuit controlled by |
the pressure.in said variable circuit, and |

means for effécting a -gradual increase of

pressure in said variable circuit.
8. In a pneumatic-control system for elec- !

tric switches, the combination with a series

the pressure in said variable circuit, and
means for effecting a gradual increase of pres-
sure in said variable circuit, comprising a
nozzle or leakage-groove of predetermined
cross-sectional area. |

9. In a pneumatic-control system for elec-

‘tric switches, the combination with a series

of pipes for compressed alr, constituting a
constaiat-¢ircuit, and a series of pipes for'com-

pessed air constituting a variable circuit, a
series of valves and pistons in the constant
' circuit, a series of pistons in the variable cir-
cuit, a series of springs of predetermined ten-
sion, each adapted to be compressed by its
- piston when said piston is subjected to a cer-
tain pressure to actuate one of the valves
controlling the motion of one of the pistons

1 the constant circuit. - . |
10. In a pneumatic-control systemforelec-
trically-driven vehicles or trains, the combi-

' nation with a series of pipes constitutiag a

circuit of constant pressure, and a series ot
pipés constituting a circuit of variable pres-
sure, and means for increasing or decreasing
the supply of compressed air, whereby the
acceleration of the vehicle or train depends
primmarily upon the rate of adimission of air
1nto said variable circuit.

i11. In a pneumatic-control system for elec-
tric. switches, the combination with a com-
pressed-air circuit of constant pressure, and a
compressed-air circuit of variable pressure,

means for gradually increasing the supply of
alr to the variable circuit, and a series-of pis-

tons in said variable circuit so arranged as to
cause certain switches to be closed at prede-

| termined pressures during the gradual in-
crease of pressure in the variable circuit.

- 12. In a pneumatie-control system for elec-
tric motors, the combination with a plurality
of vertically-disposed pneumatic cylinders,
of valve-chambers adjacent to said cylinders,
horizontally-disposed pneumatic cylinders

‘adjacent to said valve-chambers, pistons 1n

said horizontal c¢ylinders, piston-rods for said

Eistons,' and valves within said valve-cham-
ers connected to said piston-rods.

13. In a pneumatic-control system for elec-

tric. motors, the combination with a series of

cylinders, of switch-controlling. pistons, and
iston-rods in said cylinders, a valve-cham-
er for each of said cylinders, a control-cylin-

“der adjacent to each of said Talve-chambers,

valves within said chambers connected to the
piston-rods of said control-cylinders, and

pipe connections for supplying air under a

constant pressure to said first-mentioned cyl-
inders, and air under variable pressure to
said control-cylinders.

14. In a pneumatic-control system for elec-
tric motors, the combination with a plurality
of switch-cylinders, of a valve-chamber and

70
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valve for each cylinder, control-cylinders
having a piston, and a piston-rod for operat-

ing said valves, means for supplying air un- |

der a constant pressure to said switch-cylin-
ders, and alr under variable pressure to said
control-cylinders, and equahzing-pipes con-
necting said valve-chambers and switch-cyl-
inders.

15. In a pneumatic-control system for elec-
tric motors, the combination with a plurality
of switch-cylinders, of a valve-chamber and
valve for each of said cylinders, a plurality of
control-cylinders and a plurality of spring-
controlled pistons within said control-cylin-
ders for operating said valves.

16. In a pneumatie-control system for elec-
tric motors, the combination with a switch-
cylinder and its piston and piston-rod, of a
valve-chamber and valve, a control-cylinder,
a piston within said control-cylinder, and a
device for regulating the movement of said
control-cylinder piston comprising a lever

connected to said piston, an inclined arm p1v-.

otally secured at one end to said lever, and at
its opposite end to a suitable support, and a
spring eneircling said arm, and means for
compressing sald spring by the movement ot
said lever. S

17. In a pneumatic-control system for elec- |

O

tric motors, the combination with a series of
switch-cylinders, of a wvalve-chamber and
valve for admitting air to said cylinders, a
control-cylinder for each of satd valve-cham-

3¢

bers, pistons and piston-rods within said con-

trol-cylinders, and springs connected with
said piston-rods whereby said pistons will be
actuated by the admission of air to the con-
trcl-cylinders under a predetermined pres-
sure. | |

18. In a pneumatic-control system for elec-
tric motors, the combination with a series of
switch-operating cylinders, pistons and pis-
ton-rods, of a series of control-cylinders each
having a spring-controlled piston, means tor
admitting air to said switch-operating cylin-
ders under a constant pressure, and air to
said control-cylinders under a variable pres-
sure, a series of pipe connections between
said cylinders and an air-supply, and a con-

troller-valve for regulating the supply of air

through said pipes. )
In testimony whercof 1 athx my signature
1n the presence of two witnesses.

LINAR J. BRING.

- Witnesses:

Max H. SrovroviTz,
F. O. McCLEARY.
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