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o all whom it may concern:  : |ing action of an adjusting-spring m, bearing |

o . Beit known that I, PAUL HALLOT, engi- | on the one hand against the larger base of 55

. neer, a citizen of France, residing at 79 Rue | the cone 4 and on the other hand against a

o Ade Fonten‘_am:Vinc_ennes;,Fra,tice; ‘have in- | washer n, the position of which can be varied
Z’lf'jgj.é:';'-';Q';:"S_'fféV:ellted'.ﬁel‘-l}ain'neﬁand'nset’ul_ Improvements | by means of the regulating-serew 0. A third
§_f;_illll.;'Ra,ilway-Brakes;_fo-_Which the following is. spring p is arranged between the screw-plug o
. aspecification. S | @, which closes the part a, and a nut 7 serves 6o - B
o This in'_vﬁenti(jn-_-relate_s_.,tt);c'ertaiq'i;mpmve-é { to adjust its initial tension and therefore the
P ;m_ents__in;ra;i_lway#-brakes-des_i'gned. toincrease | sensitiveness of the valve g. Thecylinder e

- 1o the rapidity of the responseto the controlling- | is provided with numerous holes s, and the . -

.- gear of all the brakes of a long train and to | part of the accelerator situated above the .

- render the application of all the brakes simul- | piston 7 communicates with the atmosphere 6 5

- -taneous. ~These results are obtained by the | through an orifice L. [
- useofa pressure-reducing accelerator, (fitted | - In reality the piston A does not intervene

- 15 under each carriage,) combined with a special { in the working of the apparatus, its object
. controlling cock or valve located on the en- | being to compensate for the effect of the pres-
oooeogme. .+ |sureon the valve g, and thus render the ac- ¢
.+ The accelerators tried up to the present | tion of this valve independent of the pressure
.. but very imperfectly fulfil the purpose re- existing in the main conduit. A further ob-
- zo quired of them, as’they can only work with | jectof theinterposition of the opposing spring o
_;-“-;_:-I-.j:_;-.‘a,_';_'-sozm'e;what'_fcon_si.de'i'able.-_redﬂctidn: of the | # is to compensate for the various kinds of
... pressure, and, indeed, - they can -only ‘be { modifications that the tension of the spring 75
~. ' brought into action in emergency stoppages. |'m would undergo by reason of variations of

j:.,;':;;:__}i__jif.ff:?f_g-Inﬁ-any.'lcase;they'd.t);--m)t_'egx-pedibe the coming | temperature or from other causes. These
i eg into action of the tail-brakes -relatively to.| causes producing effects of the same kind,
0 those of the head. =~ = - .+ . |but in a contrarydirection, on the two springs -~
.+ In the annexed .dfawings:,Eiguré?l;showS | m and k& would have no result which would 8o
- the improved aceelerator in vertical section. |insure the constancy of the regulation of the -
U Figs 218 :an__fel_’evation-_qﬁﬁ;_th'e,coi.ltr_olling.Qo'ck-'_ apparatus. Furthermore, the essential func-
30 0or valve p’rdv-id-ed;._With"_jjit_s].;-pressure gage or | tion of the spring % is to raise the cones and

.. 'regulator. f_Fig.'3,_is.'a;fv'ertica,l[se'é't_io:n-?ther_eof." keep it away from the cylinder e to a greater -

-+ Fig. 4 is a sectional view of the reducing- | orlessextent directly a fall of pressure in the 8s
cooocvalve, o "+ . 7 lmain conduit d has caused the diaphragm ¢

" The accelerator consists of a metal casing | to descend a certain distance and has thus -
35 or box formed In. two parts o and b, which withdrawn the cone % from the preponderat-

. are screwed together and provided with an |ing action of the spring m. .
~ elastic diaphragm ¢. The lower part ¢ is in- |- Theapparatus iIsthusreduced totwo groups go .
?%-i:;j;j;j;,jj%;:_if_'t_ep'p_o_sed_'i'l_i,the main eonduit d. The dia- | of movable parts: First. The first group com- |
- phragm ¢ is perforated at its center to allow| prises the diaphragm ¢, the cylinder ¢, the

1 40 Qf__gjth'e',-pa,sséa,gét}f:]--;'a,ghol_lowg'cyliilgderj e, with | spindle 7, and the valve g, the whole of this -

" whieh it is rigidly connected and which is | arran gement being kept raised and the valve R
i;ff;-aj-ig-z?;’ﬁ;,itsﬁ.’élf;frigid'-With_'th'e.'f]e'enbré,l- spindle f, which | closed by the action of the spring p, which is 95

i isserewed into its base. On one end of the | so adjusted that the valve ounly opens at a~
ii'.-?'5i'f.;?':?@'f??ffffﬁ'céeﬁtral"'SPinlEf'iS'_'.ﬁX_e_dia‘vaglve_g,_by-means._ certain preponderance of the pressure above . |
© 45 of which the accelerator communicates with | the diaphragm or by a certain fall of pres- -~
. the atmosphere, anid on the other end is & sure in the main conduit d, which comes to

. . B

- piston A, having a surface or area equal to | the same thing, since the Sale pressure exists rco

uuuuu '

;},f@j_-gj;?-:_i;}:.,jtha_tf'd_fffphe'_:'Vfalifﬁe 9. On'alevel with the open- | on both sides of the diaphragm. 'Second.
o ingof the cylinder eis a valve-cone ¢, fitted - T'he second group is formed by the movable. . = -
.50 slidablyon the spindle fand normally pressed cone ¢, which is suspended between the two" R

*55=-f*§§---;;;';.{;__.:?11:pw'arq;{by: a spring [, bearing against the | antagonistic springs m and k, the first of - S
- smaller base of the cone 7. This action is, | which preponderates solongas the diaphragm ros

;,,}_'Qf._}?ifﬂw;;g_h;bﬁee.m?;.'.GZO_U,'llzteIf'_a;Qtedf by the preponderat- | ¢ is raised, whereas it ceases to act directly




this dlaphraﬂm has fallen a certain amount.

~ This action may be regulated to the required

“degree by means of the SCIrow o.
| eondltl,ons when the engineman caunses com-

-~ Under these

pressed air fo enter the main conduit d the

~cone ¢ will rise until equilibrium of pressure
be established above and ‘below the dia-

phragm ¢. When he will establish the nec-

~ essary reduction of presame under the dia-

10

'ﬁ-sharply, SO compressmw the spring

phragm to cause the valve g to open, the

whole of the parts of the first group will fall
2 and
they will only rise again uunder the action of

this spring when the equilibrium of pressure
is restored in the two parts of the apparatus

through the play which takes place between

the cylinder ¢ and the cone 2, which latter 1s

~ raised by the spring k.

.20

very brief period during which the valve g

remains open a certain fraction of the air
from the main conduit d has escaped intothe |

~ atmosphere,sothateachaccelerator transmits
~ to the succeeding one a perfectly definite re-

|

duction of pressure greater to a known ex-
-tent than that Whlch it itself received.

It will be readily understood that by ar-

ranging a special manometer at the entry

. ;(md the exit of the apparatus the tension of

" well-known fraction of this latter—for exam-

35 _
““been obtained the screw o is rendered im-

~ the spring m may be empirically regulated,
and hence the movements of the Valve 7 in
~ such a manner that the reduction of pressure |
~ transmitted will be equal to the amount of re-

duction of pressure received increased by a
ple, one -twentieth. Once this result has

movable by the nut v and the counter-nut v.

- All the apparatus are rewulated In the same

40

way.

tus allows the braking of all the coaches

55

60 -

_65

simultaneously. In fact, the fall of pressure
in the main conduit will increase progress-
ively from coach to coach according to the

course of a geometrical progression the ratio

of which is equal to 1.05 in the example

chosen, so that by calling d’ the initial re-

duction of pressure, d” the reduction received
by .the accelerator of the coach of row 7, we
have: d"=(1.05) n' d'.

The minimum initial reduction of pressure

d' is of necessity equal to that which is nec- |

essary to effect the working of the valve of
the first accelerator—say, for example, eighty
grams. We shall have in this case the fol-

Jowing series of successive reductions:

e . ] Approximate

Theﬂr%%%gl 0poL practical pro-
o ) portions.
Car No.1_ . ........_. 80 grams 80
CarNo 10l 124 grams 125
Car No,20. . oo 202 grams 205
Car No.30 . oo, 331 grams 335
Car No.40 . o oo e e H30 grams 540
Car No.b0. oo T3 grams 875

From which, if a reduction

- For the whole of the

1The. eharactensbm plopelty of the appara-

that the 1n1t1al reduction of pressure effected =~
Qo

|

eight hundred and seventy fivegramsbenec-

essary to work the brakes, 1t 1S obvmus that

action before the fiftieth, since it is only the
coming into aetion of the fiftieth accelerator

sure in the main conduit.

As a matter of fact it was hltherto qmte"- .
'TS

dlﬂ'erent To transmit with sufficient rapid-

the first forty-nine brakes will not come into - N
.79 |

‘whieh wil] determine this reduction of pres- -

ity a reduction of pressure of eight hundred

and ﬂeventy-ﬁve orams to the ﬁftleth coach,

the engineman is in reality obliged to effeet -

| & more co_nmdemble reduction of pressure at
‘the head, the eff

ect of which'is to bring about

a much more rapid and energetic braking at
Thls -
defect . is very aggravated by the back pres-
sure which is produced in the main conduit

the head than at the tail of bhe train.

at the moment of the closing of the engine-
man’s valve and the effeeb of whwh is to
take off the head-brakes. -

By referring to the list above it Wlllbe seen

by the- engmuman must vary Wlbh the num-
ber of coaches in the train.

TFigs. 2 and 3show thespeclal drranﬂ'ement o

of the valve or cock of the engineman which
“enables him to effect by an always identical
operation such reduction of pressure as is

necessary.-  The controlling-lever w is nor-

05

mally vertical—that is to say, when the valve .
cuts off the different pipes or passages lead-:

ing thereto—viz,, the main conduit ¢, which

:extends thlouwh an arc -of ninety defrrees,:

102

the nipe «, leadmg to the compressed-alr res-

ervoir at Six kilograms; the passage y, Hig.
3, leading to the atmosphere; the passage z,

leading to the pressure-reducing regulator—

the passage 1 in the plug 2-of the valve devi-

ates forty-five degrees relatively to the lever
w. Under these conditions it will be seen

105

that by slightly shifting the lever to the right

up to the spring 3 the main conduit d-and
the passage 2 are caused to communicate.
On arriving at the stop 4 the main conduit d
is brought mto communication with the pas-

I1O

sage Y and by bringing said lever back to the

left the main conduit d and the pipe « are

cansed to communicate.

A pressure-regulator,which 1s mo%lyshow |

in Fig. 4 of the drawmfrs comprises a metal-
lie body 8, which is adapted to control the

115.

passage 7 and operates to permit the passage

of air through the outlets 9 and 10, leading

120

to the atmoaphere the port 10 bemﬂ'_ adapted

to be opened or closed to a greater or less ex-
tent by a threaded valve 5, provided with a
handle fixed for controlling the same.
handle 6 travels over two concentric gradua-
tion-cireles, one indicating the number of

“eoachesin the train, ten, twenty, thirty, and

the other the corresponding initial reduetion
of pressure. On startingthe engineman puts
the handle over the graduation correspond-

and he reads 0pp0$1te the initial reduction of

The

125.

I30

| - ing to the number of coaches in the train,
of pressure of i




1o

20

15

S :.:anqg”-oife"red_to;'t,hé--ﬂ_owin;th'é-a,ir."' R

0 Second. The working of the apparatus is
gy pressure existing in the
.- main.conduit, and aceidental leakage cannot

0 Isitself the smaller.
ot Fourth, Tt always ‘ine _ th
~__.amountof reduction of pressure tho rapidity
of the. transmission to the brakes of the last

- coaches withoutemptying the main conduit, |

- the engineer’s valve. This ca
. erator of car one to open and to escape air
. until the reduetion of pressure becomes

eighty-four. Then it closes and accelerator
_ on car two opens until the reduction of pres-
.+ “-sure in the portion of th © main pipe fromthe

50

-independent of the

~do not come into action,

731,894

. . position. A manometerin dicates to him, on
" 5 the one-hand, theinitial minimum reduction !
.~ of pressure thus obtained and, on the other
REISS -:;;.:-ha,n:d,xth’e.maii_mum;reductizon.Of':prelss_ure of-
- Tected after the complete :
- the brakes. Any engineman will in a very
©.Io short time be able to ‘determine the right
“1~ movement to be im parted to the lever w, ac- 1
.. cording to the results indicated by the man-
© ometer. It is obvious that the screw pointer
5 will close the passage7 to an extentso much
the greater as the number of coaches in the
~train is the higher. R _
... The advantages of this system are the fol- |

application of all

' First. Th e accelorator does not obstruct the
20 main conduit d and air passes freely therein, |

‘action.

- which is not the case with apparatus of this
work by the variable resist-

bllnglt mta&etlon S
-+ Third. Theacceleratoractswith very slight |
. wreductions of pressure, and it allows an

30 amount of air to escape 30 much theslighter

a8 the reduction of pressure which it receives

- which is not the caso with the known accel:

- erators, which withslight reductions not only-
©oo040 1ot come into action, but also interfere
o with the flow of air and which with consider-
... able reductions empty the conduit, thus oc-
o casioning waste of air, which retards the put- .
~ ting off of the brakes by diminisking tho re-

| serveof airin the main reservoir.

.45 An initial reduction of p
. eighty grams is made by the engineer from
' This eauses the accel-

pressure of, say,

~ engine to car two becomes $8.2. Then it
~;closes and accelerator on car three
55

j__;,_;i-::_ffi;s-;_:Thé;a&c(selé_r&tbr’fon.jfﬁtl_le':przeceding,_f ¢oach is

© . 'not brought into action, because. th o reduc-

. tion of pressure that acts upon it is equal to

' 'the su pplementary reduction only prodiced

eases whatever the

Yroeus Al - opeus un-
til the reduction is 92.6, and soon. =

‘would become 789.8.

| which is kept on its seating

| with the number of cars in the

eighty grams.

pressure w-hibﬁ--‘h‘é"511&8,:13_0_? produce T_o.'e:"fe_ctj ;bnly brought into play by a redﬁétibﬁ- of
- this, he turns the lever w rapidly to the right | o
. -and-brings it back directly into the vertical |

The simultaneousness of applieajtidn of all |

the brakes results from this fact that each
accelerator can only bring into action the fol-

lowing, the

desired degree.

by a reduction of eighty grams; but as soon

| as the accelerator on ear forty-nine plays it
determines in the whole main the reduction

of eight hundred and seventy-five grams, and
then simultaneously all the brakes euter into-

I claim.

1A pre_ssll_re-reducing accelerator eons151-,- - R
ing of a central spindle f screwed into the go
| bottom of the perforated eylinder ¢ which is =~

. (n-+1) to the
. Accelerator on car forty-
‘eight escapes such a volume of air that the o
reduction in the main as far as car forty-nine

WOoule At thisinstant no one
of the brake-valves enters into action, a8 we
‘| assume their action can only be brought out -

"o
preceding ones resting immov- .
able. The accelerator on car n» escapes such
‘& quantity of air that may reduce the pres-
sure in the portion of the main from the en-

gine to the accelerator on ear e N

8o

connected to a perforated elajstic'diap_hragm_f |
¢ sald spindle carrying the exhaust-valve ¢

S0 long as the same pressure exists on both

by the spring p
| the faces of the diaphragm a cone-valve 4.
| slidably fitted on said spindle S and situated -~ = - §
| between two springs & and m one or other of. =~ = |
| which comes into action according to the po- .
sition of the diaphragm ¢ and the resulting

Ico

action of which may be regulated by a screw =

0 for the purpose of varying the duration of

opening of the valve ¢ and of obtaining an
accelerator capable of increasing the reduc- -

‘tion of pressurein a proper known ratio and

adjustable at will, said accelerator coming
into action with but a very slight reduction .
of pressure also regulatable, so as to doaway
with the effects of back pressure and the to-
| tal exhausting of the main conduit and not

offering any obstacle to the cireulation of =
the air in this conduit, substantially as de- =

seribed,

2. Inarailway-brake, the combination with =

the pressure-reducing accelerators and the
engineer’s valve of a pressure-reducing regu- .
lator interposed between the engineer’s valve .

and the atmosphere for obtaining a deter- .

‘minate initial reduetion of pressure in the
‘main pipe, and means for controlling such

120

Initial reduction of pressure to correspond =

tially as described. .

train, substan-

. In testimony whereof I have héiféﬁﬁtﬁ;-.s_et o

60 byit. Ttisfor the coach No. 3 92,6 —88.2=4.4. | my hand in presence of two subscribing wit- rz5
' Between th | - T | R

. difference is maximum. and equal to eight-

forty-ninth and fiftieth cars this

nesses. -

110° .

11§ R

PAUL HALLOT.

-.-i-'_'.'.Wi:tn_éiss'es: . o
- EDWARD P. MACLEAN,
~ A. FREY. T

- hundred -and-seventy-five - twentieths equal
. 43.7grams. Byreferencetopages,linesltod, |
95 and it will be noted that each accelerator is |

.. . . ) ' T . ' . e L - . . s .
H . . . 1, Wt 1 . . 1 . . . . . .

' . . B [ - . . .- . ' ' . ' . ' .
ot - h ..i:__' - : ' L 'I__ : . . . . , ' [ - . L 1 - 1 - - ' . - [ _I . ‘
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