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To all whom 6 may concern:
‘Be it known that T, Joax H. BLE0O, a oltl-

zen of the United Sta,tes and a res1dent of the

borough of Brooklyn, oounty of Kings, city
5 and State of New York, have mventod certam
new and useful Improvements in Straight-Air
Automatically-Acting Brakes for Tro]le or
Single Cars, of which the followmo' s a spool—
ﬁcatlon

My invention relatesto automatic alr-brakes
for trolley or single cars; and the aim of my

IO

invention is to produce a structure partlou— |

larly adapted for single cars.
- To these ends my mventlon consists in the
15 novel features hereinafter set forth and
claimed.
Inthe aooompanym o dr awm gs]have sho wh,

'partly in diagram, a system in which Iy in-

| ventionis embodled it being understood, how-
20 ever, that I donot hmlt myseli to the con%tr lc-
tion shown herein. -

In the drawings, FigureIisa seotlonal view,

partly dlaﬂ‘ramma,tlo showmﬂ* a complete sys-' ,
! vided to limit the movement of the piston-
valve 'in the service application, but which

~ temin Wthh mny 1nvontlon 1S embodled Fig.
25 Il is a plan view of the controlhno'-valve, the
contour of the ports being shown in the dot-

ted lines: a,nd Figs. 111, IV and V are side

and pla,n views of ‘the’ operatmﬂ' part of the |

~_ controlling-valve.
30 Inthe dmwm os, A 1ndloates the controllmﬂ*—
valve as a Whole, B the triple valve; C, the

reservoir; D, the brake oylmder, E, thepump,

and ¥ an air-pipe for insuring autom&tlo op-
~ eration of the system, .as Wlll be heremafter
35 described.

The oontrollmg—valve 1s connected t0 the .

Itmp]e valve by the pipe @ and through a pipe
b to the reservoir through a valve- chamber 2
promded with. a valve f normally held open

40 by as pring £ for purposes presently to be

explained. The pipe b beyond the reservoir
connects tothe air-pump E. A valve—ohamber

¢, containing a spring-valye ¢, conueots the.

. pipe ¥ to the pipe b.

45
lows: &' is a piston-valve working in the valve-
casing and provided with a two-part slide-
valve 2*and 6%, The part 6° of the slide-valve

1s adapted to move first and to have a free

. shdmcr motion upon the lower part 5%

inner faoe of the valve casing or ohamber

The tmple valve may be. described as fol-

The

lower part 5° has or may have the following
ports and recesses, viz: a recess 4%, adapted to
connect the brake- cylinder with the atmos-
pheric port ¢°, a passage 4, adapted to admit
air to effect the apphoatlon of the brake, and

a port &7, also adapted to admit air to the

brake- cyhnder The upper portion or mem-
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ber 4* of the triple valve is or may be pro-

vided with a passage 4°, which registers with
the passage.d® upon movement of the slide-
valves one on the other.

The upper member 6 of the compound slide-
valve is rigidly connected to a yoke #° in

6o

which the stem 4" of the piston-valve works

| freely, the shoulders % serving to strike

against the yoke 6" to effect the movement of
this portion of theslide-valve. The top mems-

move before the lower mombor commences to
move. A suitable spring-buffer * is pro-

will yield when the emergency. applmatmn

| takes place.

‘ber & of the slide-valve is connected by arod
| 6 to the stem 6" of the piston-valve, so that
| the upper member of the slide- V&IVG will

75

A passage b* serves as a by-pass from the

front to the rear of the plston—valve and is
controlled by a spring check-valve 5. Inthe

rear of the piston-valve 4" is a chamber 4%,

which communicates throucrh a, port 6” w1th
the pipe F.
The brake-cylinder D commumc&tes by a

| pipe d with a cored-out port or passage ' in

thetriple-valve casing. Thecontrolling-valve
1s preferably of the construction shown, viz:

| The pipe ¢ communicates 'With a port a', hav-

Ing two vertical branches ¢” ¢ in the curved
A
port «', having two branohes @’ ¢’, communi-
cates witha pipe ¢, leading to the atmosphere

3o

9o

The operating part of the valve consists of :

| a Valve—spmdlo o°, preferably having a pris-

matlo portion @’ for the reception of a handle

an and grooved for the reception of "a tenon
Whlch 1s adapted to connect the S pindle
Wlth a slot ¢”1n a rotarv slide-valve ¢*

95

This

rotary slide-valve is provided with a port o
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for effecting full release of the brakes. The
rotary slide-valve is also provided with a re-
cess ¢ for effecting the service or emergency
stop. A port containing a spring check-valve
&' is also provided in the rotary slide-valve.

This port is for the purpose of admitting air
to the pipe @ to check the motion of the pis--

ton-valve & when the handle has been turned
to the lap position.

The operation of the construction so far de-
scribed is as follows: When the parts are in
position of full release, as shownin the draw-
ings, the air from the pipe & passes by the
port @™ into the port ¢’ and thence by the
port ¢ into the pipe @ and the triple valve,
passing around the triple valve, through the
port or passage 0", into the chamber 4" and
the pipe F. The pressure is now equal in all
parts of the system. When it is desired to
apply the brakes, let us say to make a serv-
ice application, the handle ¢ is moved into
the service position, (indicated in Fig. II,) in
which position the port ¢ will serve to con-
nect the ports ¢* and «’, thereby permitting
the escape of the air to the atmosphere, reduc-
ing the pressure in the pipe @, and thereby af-
fording a movement of the piston-valve 0’ to
the left. The first effect. of such movement
will be to slide the upper member of the slide-
valve upon the lower member until the ports
or passages 0’ and 0° are brought into registry.
The lower member will now commence to

"~ move and will bring the ports 4° and &° into
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communication with the port of the pipe ,
so that the air in the pipe F and chamber §"
will be discharged into the brake-cylinder, at

the same time opening the valve ¢’ against its

spring, so as to replenish the air in the pipe
F from the reservoir and pump, the pressure
in the pipe F, chamber 6", and brake-cylin-

~ der being now ten pounds less than the pres-
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sure in the reservoir, the reduction being ef-
fected by the reducing-valve ¢. When an
emergency stop is to be made, the handle 1s
thrown from the release position to the emer-
gency position, connecting the port ¢ with
both of the ports ¢’ and «°, thereby effecting
an emergency application of the brake, the
piston-valve being thrown much more vio-
lently to the left, thereby bringing the larger
port &’ into communication with the port &',
and by reason of the suddenness of the reduc-
tion and the consequent surge of air and
larger openings for the passage of air the re-
duction of the pressure by the valve ¢’ is only

five pounds instead of ten pounds, as hereto-

fore mentioned, the reason for such difference
being that the valve ¢’ opening quicker and
to a greater extent upon the emergency ap-
plication cannot close so quickly as before.
] will now proceed to describe the function
of the spring-valve F'. This valve 1s main-
tained open by the spring so long as the pres-
sures in the reservoir and pipe-lines are equal,

‘or substantially so. If 2 break should occur

ber 5 will pass to
brake. |

757,015

in any part of the system other than the reser-

‘voir, the pressure in the reservoir would 1m-

mediately force the valve /' down upon 1its
seat, thereby maintaining the reservoir-pres-
sure and also maintaining the valve ¢ firmly
in its seat. Under these circumstances the
pressure on the left side of the piston-valve &’
being released the said piston-valve will move
laterally and the air in the pipe F and cham-
the cylinder and apply the

It will be observed in connection with the
foregoing description that no matter where
the break occurs between the pump and reser-
voir and the pump and the train-line and the
pump and the engineer’s valve and the pump

‘and triple valve the brakes will be immedi-

ately set, and it will be impossible to release
the brakes until some person effects the un-

seating of the valve 7/, so that in case of any
derangement of the system the brakes will be

automatically set and the car cannot be agaln
started until the trouble has been fully brought
to the attention of the motorman and obvi-
ated, so that he will be warned to run in on
his hand-brake.

If by any possible chance the controlling-
valve should be turned to the lap position so
rapidly as not to set the brakes and the pipe
b should break, the brakes will be set, as above
indicated, for the reason, among others, that
the rotary valve-body is capable of a shight
radial movement,owing to the loose blade-and-
slot connection, the valve being held up to its
operating-face by alightleaf-spring,asshown.

Havine described my invention, what 1
claim, and desire to secure by Letters Patent,
is— - o _ -

1. In an air-brake system for single cars the
combination of a brake-cylinder, a controlling-

valveand agoverning-valve of the triple-valve
type, a reservoir C, and pipe connections all -

connected in such manner as to recelve pres-
sure from a single source and to maintain the
same given air-pressure throughout the sys-

tem when the parts are in the release position,

means for maintaining said given predeter-
mined air-pressure throughout the entire sys-

tem, hereinbefore specified, an antomatically--

unseated valve normally balanced when the
air-pressureis normal and adapted to be seated
upon leakage of air-pressure from one side
thereof, means for supplying straight air to
the brake-cylinder operative upon a move-
ment of the automatically-unseated valve and
an automatically-seated valve operative upon
reduction of the air-pressure, whereby upon
breakage or excessive leakage in the system
the brake will be automatically set.

9. In an air-brake apparatus the combina-
tion of a brake-cylinder, a controlling-valve,
a reservoir, a governing-valve of the triple-
valve type, a pipe Fand a plurality of check-
valves, one controlling the admission of air
to the pipe F and the other controlling admis-
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sion of air to the reservoir, one of the said
valves being seated automatically and the

other of the sald valves being unseated auto-

- ma,tlca,llv., and means Wherebv a reduction of

pressure in the pipe system will eﬁect the
seating of both valves. "

3. In an automatic safety air-brake system
the combination of abrake-cylinder, a govern-
ing-valve of the triple-valve type, a reservoir
and a controlling-valve, the said brake-cylin-
der, reservoir, governing - valve and triple
valve being united by a smo'le-plpe system
whereby an equallza,tlon of pressure may be
malintained under normal conditions through-
out the entire system and a check-valve inter-
vening between the reservoir and the source
of mr-—supply with means for normally hold-
ing the said check-valve off its seat and for
permlttmcr the said check-valve to be reseated

upon a reduction of pressure on the supply

side.
4. Tn an automatic safety air-brake system

the combination of a brake-cylinder, a govern-

ing-valve of the triple-valve type, a reservoir

and a controllmg—valve, the said brake-cylin- |

der, reservoir; governing-valve and triple

valve being united by a sma'le -pipe system

whereby an equalization of pressure may be

- maintained under normal conditions through-

. 30
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out the entire system and a plurality of check-
valves one intervening between the reservoir
and the source of alr—supply and the other in-
tervening between the governing-valve and
the source of air-supply.

5. In an automatic safety alr-bra,ke System.

~ the combination of a brake-cylinder, a govern-

40

ing-valve of the triple-valve type, a reservoir
and a controlling-valve, the said brake-cylin-
der, reservoir, governing-valve and triple

valve being umted by a single-pipe system
whereby an equalization of pressure may be
-maintained under normal conditions through-
out the entire system and-a check-valve nor-

mally held in an open position and a check-

valve normally held in a closed position with
means for closing one of the valves upon a re-

duction of air-pressure on its supply side and

for opening the other valve upon a reduction

supply side.
6. In an automatic safety air-brake system

the combination of a brake-cylinder, a govern-
‘ing-valve of the triple-valve type, a reservoir
and a controlling-valve, the sald brake-cylin-

der, reservoir, governing-valve and triple

valve being united by a single-pipe system

whereby an equalization of pressure may be
maintained under normal conditions through-
out the entire system, a plurality of valves
and means for maintaining the said valves in
their closed position upon an abnormal reduc-
tlon in pressure and for causing a brake-ap-
plying movement of the Governmﬁ—va,lve to
take place whereby upon a break occurring
In the system or an abnormal reduction of the
pressure the brake will be applied and held
sgt Ujltﬂ the abnormal condition has been rem-
edie

7. The combination of a brake-cylinder, a
governing-valvein the nature of atriple valve,
an a,lr—supply pipe In communication with the
governing-valve on one side thereof, an air-
contalning space on the opposite side of the
governing-valve and a controlling-valve in the
alr-supply pipe having means for effecting the
admission of air to the Uovermnﬁ'-valve at a
normal pressure when in one position and at
a reduced pressure when in another position
whereby after a normal pressure has been
communicated to the governing-valve the pres-

sure may be reduced by the controlling-valve

so as to check the motion of the governing-
valve at the desired point.

" JOHN H. BLEOO.
Witnesses: - '
ConrAD KREMP,

GEro. E. MORSE.
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“of the pressure upon, the side opposite to the -
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