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No. 733,838.

UNITED STATES

f’a.{:enteci J uly 14, 190§.‘. |

PateEnT OFFICE.

PAUL HALLOT, OF VINCENNES, NEAR PARIS, FRANCE.

RAILWAY-BRAKE.

SPECGIFICATION forxﬁing_pa,rt of LetterslPatent No. 733,838, d_a,tedf.]' uly 14, 1903,
| Application filed December 19,1901, Serial No. 86,600, (No model.) '

- To all whom it may concern:
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tails of the mechanism.

Beit known thatl, PAUL HALLOT, engineer,

a citizen of France, residing at 79 Rue de

Fontenay,Vincennes,near Paris,France,have
invented certain new and useful Improve-
ments in Railway-Brakes, of which the fol-
lowing is a specification. o

This invention relates to certain improve-
ments in or relating to the brake deseribed in
Patent No. 689,716, granted to me December
24, 1901; and it has for its object to simplify
such brake and render it applicable to the
compressed - air brakes now in use, such as
those of Westinghouse, Wenger, &e. .
~In the annexed drawings, Figure 1 shows
an elevation of the working parts of the sim-
plified brake. Figs. 2 and 3 show the appli-
cation ta differential brakes, (Wenger type.)
Figs. 4 to 6 show the application to brakes
having distributing - valves, (Westinghouse
type.) Fig. 6 is a sectional view, on an en-
larged scale, of the adjustable back-pressure
valve shown in Fig. 6. Figs. 7t010show de-

. The same characters of reference indicate
the same parts as in the drawings filed with
the aforesaid prior specification. |

The levers s and o are in the present in-
vention combined in one, which earries the
counterweight 4, and the rod u is in one with
the rod of the piston 7, operating in the re-
cuperating-cylinder 17. 'Within said eylin-
der 17 is also arranged a piston 7'. The two
pistons r 7' are of different area, the cup-
leathers of which face each other. The rod

of the piston 7 is hollow and that of the pis-

ton ' ecan slide within it, so that the two pis-

tons can approach orseparate from each other

to a predetermined extent.

40

45

5O

By reducing the pressure in the main con-
duit1 the pressure of the air confined between
the two pistons r and r' causes the descent of
the rod «, which by means of-the spring v
presses upon the lever s, and consequently
upon the friction-roller £. When the rod u
has descended to a sufficient extent, it brings
the roller 2 into contact with the tire of the
wheel and throws into action the multiplying

apparatus or gear, which exerts a pull on the

rope 9, and consequently imparts an oscillat-
ing movement to the lever 14 upon its axis
15. The piston 7' descends and compresses

B

‘is about to take place.
preponderating action of the multiplying ap-

‘Schleiffer, Carpenter, &¢.)

-other.

larger scale.

the air which is above the piston 7, and hence

inecreases the pressure of the roller £ upon

the sleeve % until the skidding of the wheels

paratus. ceases and the piston 7' returns to
its initial position. As will be seen, this ap-
paratus, while comprising fewer parts than
that shown in Patent No. 689,716, effects ex-
actly the same purpose. S

At this moment the

55

60 |

It is obvious that the recuperating-cylin-

der 17, in which the piston 7' works, might

be absolutely independent of the brake-cyl-
_ It could be placed anywhere
olse, provided it were connected with said
This

inder proper.

brake - eylinder by suitable piping.
naturallyleads to a very simple modification,

‘which applied to the systems of compressed-
‘air brakes already in use will give them one

of the principal advantages of the brake de-
seribed in the Patent No. 689,716, above re-
ferred to—namely, the increase of the power
of the brake up to theskidding of the wheels
by the brake-blocks and the automatic reduc-
tion of this power assoon as the skidding is
about to take place. Fig. 2 represents this
application todirect-acting brakes. (Wenger,
It is known that
in these systems the compressed air from the
main conduit 1 enters between the two pis-
tons 18 and 19, lifts their cup-leathers, and
acts upon the small pistons 20 and 21 on the
other side, causing them to recede from each
The brakesare then released or taken
off. Whenadecrease of pressure takes place

70 |

75

So

between the pistons 18and 19, thecompressed

air confined between the pistons 18 and 20 on
the one side and 19 and 21 on the other side
causes the pistons toapproach each other and
apply the brakes. As seen in Fig. 2, the

‘recuperating - eylinder 17 communicates, by

means of the pipes 22 and 23, with the spacesin
which the preponderating action of the airis

9¢

95

exerted at the momentof applying the brakes

and by means of the valve 24 with the main
conduit 1.

Fig. 3 shows this valve on a
The valve-head 25 is provided
with a passage 26 and slides in a screw-plug

100

927:. which is itself perforated. A spring 28 ~
bears against the nut 29, which 18 screwed .
upon the valve-spindle and keeps the valve .

closed so long asthe pressure behind the pis-




=

ton r' hasnot attained acertain degree higher

~than the pressure in the main conduit.

10

I5
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act.

At the moment of applying the brakes the
piston i8 moved toward the right, because
the rolier-2 is brought into contact with the
wheel by means OE the nuts 50, fixed on the
controlling-rod of the brdke—ﬂ'eal ,through the
medinm of a strong spring 31
motion of the piston ', considerably facili-

tated by its rear surface being always in

communication with the conduit 1 by means
of the passage 26, forces the commpressed air
behind the pistons 18 and 19 and inecreases
the power of the grip of the brake until the
moment when the wheels being about to be
skidded the multiplying apparatus ceases to
The pressure which then acts upon the
right-hand surface of the piston 7’ becoming
plepondemnt returns 1t to its normal posi-
tion. The expansion which takes place
causes a diminution in the braking power.
The compressed air from the main conduit
which filled the cylinder 17 isreturned to this
conduit through the valve 24, the head of
which for this purpose rises from its seating
to the required extent.

Fig., 4 shows the arrangement of parts

' adapted for the same purpose to brakes pro-

30

vided with distributing -valves. (Westing-

house, &ec.) It is well known that in these |
| is n1l, because it drives back to the reservoir

IBE: the air which it had borrowed from it at
| the commencement:;

systems a distributer 32 alternately estab-
lishes communication between the main con-

- duit 1 and the auxiliary reservoir 33, between

35

40

the reservoir and the brake- cylmdel by the
pipe 34, and between the brake- cylinder and

the atmmphme by a special port in the dis- |
The recuperating-eylinder 17 com- |
municates,on the one hand,with the auxiliary |

tributer.

reservoir 33 by the union 35 and, on the other
hand, with the main conduit 1 by the valve 24.
To apply the brakes, the compressed - air

- reservoir33iscaused tocommunicate through

45

L0

55

' voir 33.
the passage 20 in the valve 24 be very much |

00

~ idly in order that the distributer may take |

the distributer 32 with the spaces between

the two pistons 36 and 37, the recession of |
which effects the braking. The multiplying |
wppalatus or gear is put into action, as in |
IFig, 2. The piston 7 moving to themrht com- |
- presses the air in the reservoir 33, and ¢on- |
sequently increases the pressure on the pis- |
| to see that between these two limits the re-
cuperating-piston acts according to the posi-

tons 306 and 37 until at the moment when the
skidding is about to take place the effect
ceases upon the piston 9

the braking power.
I'ig. 5 shows a simplified arrangement in

which the recuperating-eylinder 17 is suffi-

ciently-large to replace the auxiliary reser-
No change is necessary, provided

reduced in area, so that at the moment of
taking off the br akes the pressure of air in
the cyhndel 17 does not increase too rap-

up the desired position. Fig. 6 represents a

similar arrangement: applled to brakes hav-
| established on the two faces of the recuper-

ing lapld-&ctwn distributers,in which in case

of emergency stoppages the decrease of pres-

The fmwm d.

. 7, which returns to |
1ts Initial position, causing a diminution of |

783,838

sare is accelerated by reason of the main con-
duit being put in communication with the
brake-cylinder. In the case of Fig. 6 the air
from the main condnit 1, moreover, expands
in the recuperating-cylinder 17, which fur-
ther accelerates the decrease of pressure and
increases the rapidity of the bmkmn'

nected with the main conduit by means of
the distributing-valve 32 through the pipe 38,
which contains a retaining or releasing valve
39. (Shown ona larger scale by Fig. 6*.) The
valve 40 is forced upon its seating by aspring
41,
abutment-piece 42, the position of which is
regulated according to the load of the vehicle
in such a manner th&t the difficulty of opening
the valve 40 increases as the load is greater.
In Fig. 6 the abutment-piece 42 is suspended
from the frame of the vehicle by the bracket
63 and is pivotally connected at its outer end
to a link 532,
upper of a pair of toggle-links 48* 492, The
link 48* is pivoted-on an axis 50%, fixed to the
frameof the vehicle,and the link 482 is pivoted
to an axis 512, fixed to the axle of the vehi-
cle. At the tm:te of a moderate application of
the brakes the distributing-valve 32 cuts off
communication with the main conduit 1, S0
that the action of the recuper .:Ltmg—plston 7'

t; but for an emergency
stoppage the recuperating-cylinder is put in
communication with main conduit,
fills it with compressed air not derived from
the reservoir 33, and then its action is felt.
The retaining- a,lve 39 continues to regulate

which is supported against. .a movable

The
back face of the 1ecupemt1nmplston 7 18 con-

/5

30

The latter is connected to the

Q0O

95

100

which -

10§

the action of the recupembmﬂ'—cylmdel ac-

| cording to the load of the vehicle, because if
the valve 40 is fully open the recuperating-

piston does oot act, asitisobvious that if the

 valve 40 is open the piston in the cylinder 17

when going to the right draws into valve 40
the same quantity of compressed air that it
expels between pistous 36 37 through tubes
34 and 33; ‘but if the valve 40 were hermetic-
ally closed the recuperating - piston would
have its maximum of action. Thus it is easy

tion of the movable abutment-piece 42, regu-
lated according to the load.
‘T'hese improvements introduced in brakes

havmn‘ distributing-valves have the great ad-
| vantage of r endermw them moder able or agrad-
ual both in the putting on and the mkmg olf
| of the brakes.

In fact, the progressive va-

110

I15

120

125

riations of the presSure.in the main conduit

1, Figs. 1 to 5, are insufficient to influence

the distributing-valve at the time that th_éy-
| cause the action of the recuperating-piston

', (the back face of which communicates with
the conduit 1 ,) to vary in the same direction.
On the other hand, once the equilibrium is

atmmplston " in a moderate &pphcatmn of

130




733,838 5

the brakes on a gradient any acceleration in | so as to automatically load the sﬁ,priqg' 41.
the speed of the train will ‘have.the effect of | The arrangement shown in Fig. 8 consists in

10

15

20

25

. 20

increasing the power of the multiplying ap-
paratus, and therefore the action of the re-
cuperator-and the. pressure on the brake-
blocks. This apparatus therefore behaves
as an automatic speed-regulator at the time

of a moderate application of the brakes on a

gradient. |

By regulating the distributing-valve 32, the
brake-gear, or controlling-rods, &c., so that
the braking power shall be comparatively

feeble at the time of a moderate application

of the brakes and by giving, on the other
hand, great power to the multiplying-gear
and to the recuperator-piston 7 the brake-
blocks can beapplied with any degree of force.

 Fig. 7completes the arrangement indicated
in the aforesaid specification for the multi-
plying apparatus or gear. In order to 1n-
crease the degree of the strain that the rope
9 can undergo without giving an appreciably
increased weight to the balls 7, the boss 43
of the multiplying apparatus carries rollers
44 in contact with a drum 45, upon which is
fixed the end cf the rope 9. This dram car-
ries at its other end a friction-roller 46, adapt-

ed to come into contact with the flange of the

wheel, a spring 47 normally keeping said

roller off the flange of the wheel. Under these
c¢onditions when the roller 2 is thrown into

contact with the wheel the shaft 3 is thereby

" rotated, the multiplyingapparatus comes into

35
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action,; and the boss 43, drum 45, and roller

46 are together moved toward the left by the

action of the centrifugal balls 7, that turn
with the axle 3, taking up the position rep-
resented in Fig. 7. The flange of the wheel
in turn rotates the roller 46, which effects
the winding up of the rope. | | |

Fig. 8 shows the arrangement which en-
ables the automatic regulation of the action
of the brakes to be et
load of the vehicle. This arrangement com-
prises two toggle-links 48 and 49, pivoted,
respectively, on an axis 50, fixed to the frame,

~and to an axis 51, fixed to the axle of the ve-

50

55

b0

~upon the lever s.

hicle. Their junction 52 is connected by a
rod 53 to a lever 54, pivoting about the axis
55. When the vehicle is loaded, the frame

and attachments descend to an extent pro-
portional to the load. All the levers shown
in full lines, Fig. 8, then occupy the positions

indicated in dotted lines. It is thus seen

that the end 56 of the lever 54 moves to 56

after having moved parallel to the rail-track
so much the more as the load on the vehicle
is the greater. This displacement can ad-
vantageously be utilized in many ways, So as
to automadtically proportion the power of the
brake to the load of the vehicle. Kor in-
stance, a counterweight ¢ (shown in Fig. 1)
can be connected to the end 56 and so ob-
tain an automaticsliding of the counterweight

might also be interposed between the end 56

and the movable abutment-piece 42, Fig. 6,

racted according to the

A compression - spring

]

connecting the end 56 to the rod 57 of a pis-

ton 58, which works in the auxiliary reservoir

33, the capacity of this reservoir being.in this
way increased with the load, which reduces

to the corresponding extent the expansion at
the moment. of braking. | |

Fig. 9 shows an elastic fastening-tackle

75

which is more simple than that described in

Patent No. 689,716. _ rminate
in a'bolt 59, upon the washer of which bear
strong springs contained in-a eylinder 61, at-

The rope ¢ terminates

30

tached to the lever ¢ by a link 62. This link

62 is connected with the lever at a point so

much the farther from the axis of thelevera

as the vehicle is the more heavily loaded.
In Patent No. 689,716, before referred to,
claim is made for the arrangement on each

vehicle of a sand-distributer, which is auto-

matically put in action in case of emergency
stoppages only by means of any part of the

mechanism taking up.a particular position
when the pressureis fully reduced. -This ar-

rangement is diffieult to employ in brakesof

the type shown in Figs. 2 and 4, because all
the parts therein are always in the same po-
sition and only the pressure on-the pistons

varies. Fig.10 shows a simple device where-

95

by the sand-distributer under each carriage .

can be simultaneously brought into action

when the decrease of pressure taking placein

the main conduit has reached a certain de-
oree. It consists of asmall cylinder 63, com-

100

municating with the main conduit1and con- .
taining a piston connected -to the lever 64,

which controls the action of the sand - dis-
tributer. A spring 65 raises the . piston and

105

opens the sand-distributer when the pressure -

the power of the said spring has been calcu-

in the conduit 1 falls to the degree for which ,

lated. By means of a cock 66-and pin 67 the -

action of the distributer may be arrested.
- What I claim is— - -
1. In a fluid-pressure railway-brake for ve-

hicles, mechanism adapted to be broughtinto

110

frictional contact with a movable part of said

vehicle, means for temporarily increasing the

‘frictional engagement between said mechan-

ism and the said movable part of ‘said vehi-
cle and then automatically reducing said fric-

the weight of the load of the vehicle forauto-

115

‘tional engagement, and means operated by
120

matically regulating the frictional contact -
between said mechanism and .the movable

part of said vehicle.

2. In a fluaid-pressure railway—brake, mech- -

anism adapted to be brought into frictional
contact with a movable part of said -vehicle,

a recuperating-cylinder, means arranged in .
said cylinder for operating said mechanism,
and a multiplying-gear connected with-and

operating said means and adapted to tempo-

130

rarily increase the frictional engagement of
the said mechanism with the said movable
part of said vehicle and then automatically

reducing said frictional engagement,
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anism adapted to be brought into frictional

- contact with a movable part of a vehicle, a

IO
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20
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recuperating - eylinder, means arranged in {
engage a movable part of the said vehicle,

sald eylinder for operating said mechanism,

~a multiplying-gear connected with and oper-

ating said means and adapted to temporarily
increase the frietional engagement of the said
mechanism with the said movable part of the
vehicle and then automatically reducing said

frietional engagement, and means operated.

by the weight of the load of the vehicle for

aufomatically regulating the frictional con-

tact of said mechanism with the said movable
part of said vehicle.

4. In a fluid-pressure railway-brake, a re-
cuperating-cylinder, a main conduit, means
for connecting the eylinder to said conduit,
braking means adapted to frictionally engage

a movable part of a vehicle, fluid-pressure- |

operated means in said cylinder connected
with said braking means for operating it, and
means connected with the fluid-pressure-op-

erated means within the eylinder for increas--

iIng the power of the braking mechanism and
then automatically reducing said power.

9. In a fluid-pressure railway-brake, a re-
cuperating-cylinder, a main conduit, means
for connecting the cylinder to said conduit,
braking means adapted to frictionally engage
a movable part of the said vehicle, fluid-pres-
sure-operated means in said cylinder con-
nected with said braking means for operating
it, means connected with the fluid-pressure-
operated means within the cylinder for in-

- creasing the powerof the braking mechanism

40

and then automatically reducing said power,
and means operated by the weight of the load
of the vehicle for automatically regulating
the power of the braking means.

6. In afluid-pressure railway-brake for ve-

hicles, a recuperating-cylinder, a piston ar-

ranged therein, a main conduit, means for es-
tablishing communication between the said

il (e —
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3. In a ﬂuid-—pressure railway-brake, mech- | eylinder and said' conduit at the rear face 'of
'said piston, a braking mechanism connected

-with said piston and operated thereby, said

braking mechanism adapted to frietionally

and means connected with the said piston for

temporarily increasing the braking power of

said mechanism and then automatically re-
ducing the said power.
7. In a fluid-pressure railway-brake for ve-

“hicles, a recuperating-cyvlinder, a piston ar-
‘ranged therein, a main conduit, means for es-

tablishing communication between the said
cylinder and said conduit at the rear face of
sald piston, a braking mechanism connected
with said piston and operated thereby, said
braking mechanism adapted to frictionally
engage a movable part of the said vehicle,
means connected with the said piston for
temporarily increasing the braking power of
sald mechanism and then automatically re-
ducing the said power, and means operated

by the load of the vehicle for automatically

regulating the braking power of said mech-
anism. | |
8. Ina fluid-pressure railway-brake for ve-

hicles, a braking mechanism adapted to be

brought into frictional contact with a mov-
able part of said vehicle, a multiplying-gear
connected with said mechanism for tempo-

‘rarily increasing the braking power thereof

and then automatically reducing said power,
means for controlling the said gear, and
means operated by the weight of the load of
the vehicle for auntomatieally regulating the
braking power of said mechanism. |

- In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

PAUL HALLOT.

Witnesses:
EDWARD P. MACLEAN,
ALFRED IFREY.
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