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UNEEED STATES PATENT OFFICE, 
GiEORGE R. HENI) ERSON AND WALTER V. TURNER, OF TOPEKA, KANSAS, 

ASSIGNORS TO THE WESTINGH-OUSE AIR BRAKE COMPANY, OF PITTS 
BURG, PENNSYLVANIA, A CORPORATION OF PEN NSYLVANIA. 

Aire, S-3A.S. SYSE 

No. 836,682. Specification of Lette's fatent. Fatented Nov. 27, 903. 
Application fied November 13, 1902, Serial No, l3,240%. 

To ?t/2 tuhoti i ru?tly concern: 
Beit known tihat, we, GEORGER. EN JER 

soN and WALTER, W. TuRNER, citizens of the 
inited States, residing at Topeka, in the 
county of Shawnee and State of Kansas, 
have invented certain new and useful m 
provements in Air-Brake Systems, of which 
the following is a specification. 

This invention relates to automatic air 
brakes, and has for its principal object to 
provide means for controlling the supply of 
air from the main reservoir to the train-pipe 
while the brakes are applied. . 
Another object of the invention is the pro 

vision of an improved recharging-valve de 
vice for opening communication from the 
train-pipe to the auxiliary 'eservoir around 
the triple-valve piston, whereby the auxil 
iary reservoir may be recharged from the 
train-pipe while the brakes remain applied 
and without moving the triple valve to release position. 

Various devices for gradually raising the 
train-tipe pressure and recharging the train 
pipe and auxiliary reservoirs while the brakes 
remain applied have heretofore been pro 
posed; but these have been unsatisfactory, 
principally for the reason that the rate of 
feed or supply of air to the train-pipe was not 
properly regulated for varying conditions 
and different lengths of train, since, as will 
he readily seen, the rate of feed to the train 
pipe, which might be made to recharge a long 
train successfully without releasing the 
brakes, would be sufficient upon a short train 
to cause the movement of the triple valves 
to release position, thereby rendering such a 
device objectionable, - 
By means of our improvement the supply 

of air to the train-line when it is desired to 
recharge while the brakes are applied is au 
tomatically regulated, so that the train-pipe 
pressure may be increased a substantially a 
predetermined rate regardiass of the length 
and capacity of the train-pipe or the amount 
of leakage there from, which rate of increase 
will be less than that required to release the 
brakes. - 
Another inhportant feature of gur improve 

intents coin prises means oberated by the usual 
novements of the engineer's brake-valve, 
whereby the feed-control-valve device for re charging the train-pipe, and auxiliary reser 

voirs without, releasing is brought into action 
by the movement, of the brake-valve from 
service Or lap position to running position 
and is cut out and the ordinary feed-valve 
device brought into action by the movement 
of the brake-valve from full release position to runiling position, 
When a reduction in train-pipe pressure 

has been made for the purpose of applying 
the brakes, the ordinary feed-valve device 
naturally stands open or 8.ccount of the re 
duced train-pipe pressure, so that when the 
brake-valve is returned to running position 
and the feed-port, is thereby opened a strong 
pu? of air from the main reservoir immedi 
ately flows through the feed-valve to the 
train-pipe, and liness this wave of increased 
pressure is checked before reaching the triple 
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valves it will be sufficient to cause the re 
lease of some of the brakes. It is in portant, 
therefore, when it is desired to recharge the 
train-pipe without releasing that the supply. 
of air from the linain reservoir to the train 
pipe should be started very gradually and that 
the feed-control valve should be opened 

si 

slowly in order to prevent, a sidden wave of 
increase in train-pipe pressure, and his com 
prises another important feature of our in 
vention. 

75 

Our invention further comprises an in 
proved form of recharging-valve device 
adapted to open communication from the 
train-pipe tie the auxiliar; reservoir around 
the triple-valve piston under a siow and 
gradual rise in train-pipe pressure withoutre 
feasing the brake, but also adapted to close 
such communication upon a more sudden or 
positive increase in train-pipe pressure, such 
as is ordinarily made for causing the move. 
ment of the triple valves to release position. 

85 

go 

in the accompanying drawings, Figure i is 
a diagrammatic view of an air-brake appara 
tus embodying our improvements; Fig. 2, a 
side elevation of the engineer's brake-yeive 

ith certail attachments, parly in section; 
g. 3, a transverse section of the standard 

e-l's give feed-vaive device; Fig. 4, 8, plan 
yiesy of the engineer's brake-valve, showing 
in full lines the handie and attachments in 
full-release position, the parts being indicated 
in dotted lines' in running position; Fig. 5, a 
similar view showing the parts in full lines in 
service position and in dotted linea in run 
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ining position; Fig. 6, a sectional elevation of 
the triple-valve device with the recharging 
valve device secured thereto; Fig. 7, an en 
aged sectional view of ourin proved recharg 
ing-valve device, and Fig. 8 a sectional view 
of the feed-control-valve mechanism. 

in illustrating and describing these in 
provergents we have only illustrated and de 
scribed in detail that which vye consider to be 
inev, taken in connection with so much that is 
old as will properly disclose the invention to 
others and enaisle those skilleti in the art, to 
practice the same, ieaving out of detailed coin 
sideratio other and weii-ixnown mechanism 
which, if described glid shown herein, wo 
estiy tend to confusion, prolixity, and ambi 
guity. ... -- 

in constructing an air-brake system in ac 
cordance with these in provements we use a 
main reservoir a, a xiii 
cylinder c, train-ine pies i, connections or 
couplingse, triiie waive?, brake-y aive g; and 
train-line governor i, aii constructed aid ar 
IISE it any weii-known or 
1stia manner and all of which is fully under 
stood by those skilled in the art. 

a3. 
is well knowri, as hereinabove suggested, i. 

The brake-valve is corrected with the 
main reservoir througi the usual channel or 
pipe. and with the train-line governor 
through a pipei in substantially the sta 
in Enner and with the train-line through a 
pipe fe in the usual is anner, which pipe has 
the usual cut-off valve t. The triple waive is 
coirected with the train-line pipe by the tiSLaheonnecting-pipe and valve inecijanism 
in with the brake-cylinder at it, as is usual in 
passenger equipment, and with the auxiliary 
£eservoir by means of a pipe (, also usual in passenger equipment. 

initiae art, to which this inver is relates i 
' s when the first application of brakes is inade 

s 

Se 

by the placing of the brake-valve lever p at 
service' position, as showii full finesin Fig. 

5, tie train-line pressure will be reduced it. 
stificient amount to permit, the auxiliary. 
reservoir pressure to move the triple-vitive 
piston f to the position shown in Fig. 6, mak 
ing the usus connections between the auxi 
iry reservoir and the braking-cylinder. 
tine cut off the furtheir introduction of air 
froin the train-line to the auxiliary, reservoir, 
so that's recharging of the reservoir could not 

; takes place"until the triple-valve piston had 
been returned to its 'release position, where 
the aircolaid flow around it through the usual 
feed-groove 2, through the triple valves, 
pipe O, and into the auxiliary reservoir. This, 
however, as above suggested, is objectionable, 
&nd in order to provide inneans by which the 
trixiliary reservoir may be re 'harged at any 
tine when the brakes are 3pplied, "as well 
sis is the "Ustad means when the piston of 
the triple vaiye is in its usual release posi 

iary reservoir b, brake 

in . 
the old constructions: it, world at the same 

3. 836,333 

Jie in eitaari resis, 
C COE, 

it, with the auxiliary reservoir. 
plementary recharging-valve is composed 
of a double-acting check-vaive fornied in no 
two parts and p, screw-threaded together, 
the iower part being kept by the force of 
gavity and some of the pressire in the aux 

-iliary Feservoir at its lowest position, so as 
to prevent, free continuinication 
trait-line and the auxiliary 
ermit of a sinai vroit.me: therethrough, ove"yee, 

auxiliary reservoir slowly wi 
a ranged as as, set faith. {i. 
the double-acting cited 

with an axia 

| tida, a Sup; 
provided a 

& 8. 

angtar or radia; perforation f, opened aid 
closed toy means of 8, sail-vaive 2. When 
ther'e is a sight, increase of tressure below 3 S. f 
the cicle-acting citeck-valve 3' et at 
the axiliary reservoir, he bail-wave 2 vs 
be raised and a 'sial velume of air perrit 
ted to pass trough the periorations a sidy 
and arolind the ijp. into the pipé . 
and thence into tie auxiliary reservoir from 
the train slip;iy-pia, as she will particularly 
in Figs. 6 and 7. i - Fig. 
that the connection of 
recharging-valve i is on f: 
the triple-vaiye istan 
to F is if its 

2 

it, will be seen 

fa' 
air from the trait. ass into the 
ataxiiary reservoir, (rnaingairing in raeli 
cal equilibrium pressure on isoti sides of triple 
piston,) providing there is rio Substa?ia 
increase of voiurne such as would act to 
riove the tri }ve piston to release. po 
sitioi. Whe ; vein: if air is eleases. 
sia is startially 3G ingye he titie-iv; 
pisto; to the rejease positici, it will aiso att, 

i the igwer check-waive 
: 

on the superior grea. Sith 
and raise tie sityna with the upper check 

Visive against its seat, so as to cornpietely 
shut of rough this slip 
plementary : F-vaive "arith the aux 
idiary reservoir find perii stat: 'es 
take its charge through the ordinary feed 
groove raid pipe (. . . ... ." . 

Fron, the foregoing description of coin 
struction and operation it will be seen thii, 

8. 

s 
the sup;ferentary recharging-valve as at 
tached to the tiple waive and auxiliary res:- 
ervoir is operated untier certain conditions. 
. . wiii also appear that should any excessive 
volume of air be admitted to the train-irie | side of the triple-valve piston q it inight and 
probably would operate to movestich piston 
to release position whén it is not desirable 
to so move" it. It is therefore neéessar 
that some in eans be provided for oh 
and maintaining a desired feed (Sir supply of 
ai" to each side of such pistor, so as to pre 
vent such is, contigency. To acconiisi 
this, a sectic supplementary or cut-off valve i 

S 2 c. 
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brake-way 

open the passage i3 in the vaive-puig 2. 

O is provided and connected with the train 
w north by means of the pipe 11. 

This slippies,ientary ei-off valve Ohas 8. 
pitag:2 arranged therein, having a longitudi 
ial and radii passage 3 -here through ar 

ed or disconnected with ranged to be coinec 
the listial irain-line channe through tie 

This valve and the pipei are 
ily secured to a bracket or lug is:... ex 

aid forming 8: 8ttach 
rent to tie brake-valve casting. The pig 
(of the valve has a stein 5 extending up 
wardily, having a lever with two arms 16 and 
17 coinected tiere with. These two arms of 
the ever are so arranged that a second artin 
or projectio’i. 3 on the brake-valve lever 
may contact the same and move it to the po 
sition shown in Fig. 4 by and during the 
movements of the brake-valve ever froin 
running t) 'full-Irelease' position, so as to 

as p'e:era. 
teading out froin 

8nd connect the train-line governor with the 
train-line ti'ough the usual passage, this 
making the tr: ir-}ine governor at stich times 
the governig-valve for the pressure in the 
train-line systeii. Thé aris &R’e aiso so ar 
ranged (see Fig. 5) that when the brake 

- valve over is noved from ' 'unning' to 
service position the projectio: thereon. 
strikes the ai'i: ; of the supplementary cut 
off-valve ever and operates such vaive so as 
to cise the saille, his closes the gassage 
from the train-line governor to the train 
line through the sizai channel, so that other 
meals inust be supplied to provide a passage 
from the main reservoir. to such train-line 
system and Fegulate the pressure and volume 
therein. In order to accomplish this last 
inentioned resuit, a regulating-reservoir $3 
is provided and a regulating-valve 20 con 
rected there with. This regiating-valve is 

larly 8 in sectionai aie 
a brarish-pipe 

connection 2i, which connects it wift the 
train line-gi'ernor lipe . or 
passage 2 has an ordinary redicing or gov 
ernig valve 22 therein set so as ic gover:} 0. 
reduce the pressure to a predetermined 
arount-say, sixty-three polids--that is, 
when the pressure in the regulating-reser 
voir equals of exceeds sixty-three pounds the 
valve 22 will close it against flirther sup 
ply of air under pressure. This regulating 
valve 20 is provided with passages 23 8.7; i. 
24, the passage 23 being collected with the 
pipe 21 and the passage 24 with the pipe 25, 
which connects it with the regulating-reser 
voir. These two passages. 23 and 24 are 
separated by men as of a wall 26, through 
which a perforation 27 is inade. Thi 

vation anti is provis 

This perfo 
ration; retically governs the volume of air 
that fity's from the main reservoir to the 
train-line pipe when this regulating-valve is 
in use, aid it stould be smaller than the pas 
sage or perforation a' in the first-named sup 

s 
pleanentary 

s 

3. & harging - waitre, whici is at 
Esched to the triple valve, as shown partici 
arly in Figs. 6 and 7, so that the air as fur 
nished the systein when the regulating-valve 
is in tise may pass up irogir one {}r in ore 
of such supplementary valves without any 
disinger of joving the triple-valve pist of to 

ling-valve is 
Y 28, 

release positioil. This regulai 
further supplied with a jail siaphrag) 
having a stem 29 loosely arranged in division 

h acts as a guide. The upper 
part of the sten 3 is gri () wed so as to ei'. 

it a quantity of air to it () is iro in the passage 
24 into the chamber 32 a jove the diaphragni. 
A chalnier 33 is a rang&t below the dia 

waii 30, wi 

phragin) and citiected with the train-line 
pigle i by meals of a pipe 34. The valve 
casing 3ist) has a chainber 35, the walls ()f 
which project, ito the chemier 33 anti : 'e 
perforated so as to orii valve-seats in which 
balanced valves 36 piny and operate to open 
and close. When the air-pressure as it feeds 
into regulating-reservoir and chaniber 32 of 
the regulatirig - wave exceeds fiat of the 
train - ire and chai) ber 33 of regulating 
valve, the Superity!' (2 Fe acting on the 
apper side of the (ii., iiiragra 28 forces' it Lu;, 
dow inwardly, so as to ope; the perforations 
37 in the walls 38 3rd perinit aii from the 
&rain-line gover 193 to pass through the pipe 
2:... chainber 35, perforations 37, into tie 

her 33 aid oat througi, the pies 34 
it k into the ti'air-lite until the pressire in 

the train-line slightly exceeds that contained 
ii) th: V 
of pressure below the diaphragin 28 will be 
raised and close the valves 36, - 
Whet the supplementary cut-off waive 

has its parts moved to such position as to 
open the passage from the train-line gover 
or to and throtigin the usual passages in the 

brake-valve, so as to connect, it with the train 
line, the air tinder pressure noves along the 

in as of leasi 'esistance, and consequerity 
a regtilating - vsive and reservoir are cut. 

out from further action, all of which occai's 
as above descriied when the irake-v: ve 
handle is in oved from running to full-release 
position, or at any point, in termediate the 
Sale, 

it will also ie seen from the is régoing ie 
scription of construction and 3; 33.tion that 
should the supplementary cut-Gif yaiVé be 
closed in positie: the engineer has within 
his power the mai, Iaining of (i.esires tild safe 
pressures in the fail-line pipes and all of the 
auxiliary reservoir's without in any way cis 
turbing or releasing t! kes, so that he ca, their: 
take an eineigency or further application of 
rakes, is may be {{esired, : hich will be 
inderst:}od at a reciate: hy those skilled 
in the art. i 

s it: regard to the operation of tie lever 
on the Suppleinentary cut of valve it will 
is seen 'iei the ever has bee :) , et: si- A. {liai at 

She regiating reservoir, when the excess 
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from one pasition to another the brek 
may be moved over a limited area, withotii). any way disturbing such valvears. For 

i instance, 
shogi 2 is 
axio, eii f'(; ; fi 
tig1:... aid is:{k 4: 
navig th: 
parts are ii tile pisitio shoyi in Fig. 
brake-lever may be royed iroia service to 
exergency (; rising position and back any 
desired it; iiiber of titles withot it distratiing 
the cut-off waive. in fact, such cut-off valve 
cannot be moved except when it is essentiai 
so to in ove: it. 
With regard to : 

the centrai 
when the raike-valve is in full-release posi 
tioi, line 2 wei: it is in utiling pit sition), 
line 3 when it is in ap position, line 4 when it 
is in service position, and iiie 5 when it is i; 
energency pisition. 
We clai -- 
1. in gain air-brake, the coatination with 2, 

trail-pige and engineer's Brake-valve, of a 

5 the 

s. 4 and 5 line i shows 
line which the handle occupies 

waive device for {{}itr(iiiig the stipply of air 
to the trail-pipe while the brakes ai 
lier, anci i.eals (pirated by tie a vein it 

if the i) raige-valve frt in a t () ruling posi 
tion for ringing sail valve device it () :c- 
tit}} }. 

2. ii) air air-brake, the ' () in bilati); with a 
train-pipe aid engineer's brake-Valve, t) : 
valve device for controlling the supply of air 
to the train-pipe while the irakes are ap 
lied, act nea, is operated by the nove}}}e)) { 

of the brake-valve froii a) to running {}si 
tion for ringing saici vily ?ievice ini () at:- 
tion, and froi full-release to ruining i? si 
tion f:r cutting ties: i:18 (){}i (fac{i}}. 

3. it an air-rake, tile cit in a fict) V, it ii. 
traini-Eise a iii engineer's iraki-Vais (, ; 8. 
ysive it wice for citi'iling the sili (fair 
to i.i.e. rail-pipe wiile the rakes i.e. 3.} :- 
liesi, and a cut-of valve serated is tie 

is over exts if the brake-vaive for cirii 
ling the stipiy of air to said waive device. 

4. In an air-brake, tie colination with 8. 
triu-jie and engineer's brake-waive, 3. 
rive device for "ointelling the supply of air 
to the trail-pipe while the brakes are : ;- 
plied, a cit-of valve for c{}itr(iisg.thé sl. 
ply if air to said vaise device, a fi tech 
isi (erated by the lovent}} of ille iris) 
valve froi la () ruiting josiki is for in 
ig said cut-ii cock it one positi 7), 33 ci 
fri, fuli-release to inning position for jiao Y 
ing the cit - ult ()ck if its (the i' (sitioi). 

5. in an air-i 'aks, tin ( ( ; ; } lin; iii, with a 
trait-ije aid rake-y a ve. if a valve sievice 
for colt roi ig the stily of air t the train 
pipe while the irak's hire 

'ciali 
ii) - 

: )ied, a 'tit-fi 
in his is ji-ji teti i v i ( i) { V ties) is of 
ty risk-valve, for ciji); it!!!!g the silly (if 

it is said y: y : It' vic', air : ; }''ss); F (-3'- 

ducing waive for imiting the pressure to a 
predeterrained degree. 

6. in an air-brake, the combination with a 
tsaix-pie and brake-valve, of a waive device 
for controlling the supply of air to the train 
pipe a2, a predeterining rate while the brakes 
sire applied, and cut-off nechanisin operated 
by the in ovements of the brake-valve for 
cutting said valve device into aid out of ec 
tion. . 

7. is an air-brake, the coilbination" with a 
train-pipe and brake-valve, of a regulating 
vsive for controlling the supply of air to the 
train-pipe while the brakes are applied, a 
regulating - chainier, in eans subject to the 
opposing pressures of the trail - pipe and 
regulating-chain ber for operating said valve, 
ineans for it creasing the pressure in said 
chain ber at a predetermia d rate, and mech 
alism operated y the brake-valve for cut 
ting said regulating-valve into and out of 
action. 

3. in ai air-brake, the coilipination with a 
trail-pipe and brake-yaive, of a regulating 
vaiye for c}} troling the supply of air to the 
irgin-jie while tie brakes are applied, a 
regulating-t'aiber having a restricted inlet 
Oeiling, a in ovaile abutinent or diaphragm 
subisect to the opposing pressures of the 
trail-pipe aid Ed., for oper 
: tilag - g said 'ais' (, alti ethanisir (;erated by 
the irake-valve for cutting saic regating 
save into and out of actiti. 

9. in a air-irake, the coiniation with a 
trail-pipe, 3, Xiliary reservoir and triple 
valve, of a recharging-valve device connect 
ed to the piston-chafber of the triple valve 
aici having leans operated by a light, in 
crease in train-pipe pressure to open coi; ii) u 
ficatin iro in the train-pite to the :) Ax 
iliary'eservir, bit adapted under a greater 
increzise {{cise such 'fiti i Eica, iiii). 

it. in a recharging-valve kit vice for air 
}}}'aikes, cf}}rprising : it ile-seated check 
wait?: 2; (ii) aliy i sjig (otiuication froin 
tine aixiliary resers' (ir to the train-pipe, and 
a dipted inder 2, positive inci'ease in train 
pipe spressire to inivo i to its opposite seat to 
close ciii) in Ilication is in the train-pipe t ( 
the auxili: servoir, and a sin all valve act 
iig assier a sity and gradual rise in train 
pigae jji'ssi'e ( f, reclarge he auxiliary reser 
(i. 

larging - waivre device for air 
{:}; iii):rising a vaiye adapted to be 
tly a strici (; increase in train-pipe is: 

'essare is a closing coin iunication from the 
s'; in-ji:( ; ) { ai: Xiliary reservoir, and 8. 

s: i: i visive the inted in said first - nailed 
valve and ;ei'a fed under a slow and gradual 
increase it rail-pipe pressure for recharging 
is axiliary reservoir. 

2, an aii'-il'ake system of the ciass de 
scrii}{4}, tie ( (i) binat it in of jihai and auxil 
iairy reservoirs, a brake-cyli, tier, a train-line 
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pipe, a tripie valve connected with the brak 
ing-cylinder auxiliary reservoir and train 
line, a supplementary recharging-valve con 
nected with the triple valve on the train-line 
side of its piston intermediate it and the air 
iliary reservoir with which it is also connect 
ed., a brake-valve, a train-line governor con 
inected there with, and Second supplenientary 
clai-off-valve iniechanisin arranged interme 
diate the train-line governor and the train 
line and arranged to be operated by the 
moveinsents of the rake-alve to maintain a 
(desired pressure is the air-brake systein, Sub 
stonii. as described. 

3. it as air-brake system of the class de 
scribed, the combination of main and auxil 
iary reservoirs, a train-line pipe, a braking 
cylinder, a triple yaiye Connected with the 
braking-cylinder, auxiliary reservoir and 
train-line pipe, a brake-'yaise; a train-line 
governor connected there with, Siad a supple 
neitary cut-off "yayi, connected with the 

30 
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train-line governor and with the train-line 
intermediate the same and arranged to be 
operated by the mo veinents of the brake 
valve lever to cut off Stich governor from the 
usual trail-line contection in one position 
and open Such connection to lie train-line in 
another position, substantiaisy as described. 

14. In an air-brake system of the class de 
scribed the combination of main and auxil 
iary reservoirs, a train-line pipe, a braking 
cylinder, a triple valve connected with the 
braking-cylinder, auxiliary reservoir and 
train-line pipe, a brake-valve, a train-line 
governor connected there with, Supplemen 
tary cut-of-valve mechanism arranged be 
tween the train-line and the train-line gov 
ernor connected there with and provided 
with ever mechanism arranged to be oper 
ated by the movements of the rake-valve 
ever to close same wher; the brake-line ever 
is in service position and open the same be 
iween running aid full-release position, Sub 
staafiaily as described. 

i5. In an air-brake systern of the class de 
Scribed, the combination of main and auxil 
iary reservoirs, a train-line pipe, a braking 
cylinder, a triple valve connected with Stein 
braking-cylinder, auxiliary reservoir and 
train-line pipe, a brake-valve connected 
with the main Feservoir aid train-line, a 
train-line governor connected with the brake 
valve, a supplementary cut-off valve con 
nected with the train-line governor and ar: 
ranged between it and the train-line pipe 
with swhich it is also connected and operat 
able during the movements of the brake 
valve lever, a regulating-reservoir, a regulat 
ing-valve connected with the train-line gov 
error, re 
ranged to be thrown into and out of action 
by the position of the Supplementary valve 
to maintain a desired pressure in the train 
line pipe, substantially as described. 

gulating-reservoir and train-line ar 

16. in aii air-brake system of the class de 
Scribed, the combination of main and auxil 
iary reservoirs, an air-brake cylinder, a train 
line pipe, a triple waive connected with the 
auxiliary reservoir, brake-cylinder and train 
line pipe, a brake-valve connected with the 
main reservoir and train-line pipe, a train 
line governor connected with the brake 
valve, a supplementary cut-off valve con 
nected with the train-line governor and with 
the usual train-line connections and arranged 
to be operated by the movements of the 
brake-valve lever to cut the train-line gov 
ernor into or out of usual connection with 
the train-line, a regulating-reservoir, a regu 
lating-valve connected there with and with . 
the train-line governor through a by passage 
or pipe and with the train-line pipe, and a re 
ducing or governing valve in the connection 
between the regulating-valve and is trai 
line governor, substantially as described. 

17. In an air-brake system of the class de 
scribed, the combination of main and auxil 
iary reservoirs, a trail-line pipe, a brake-eyi 
inder, a triple valve connected with the aux 
iliary reservoir brake-cylinder and train-line 
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pipe, a split recharging-valve con 
nected with the auxiliary reservoir and with 
the triple valve on the train-line side of its 
piston to entirely cut of the admission of air 
to the auxiliary reservoir therethrough when 
the volume of air in the train-pipe exceeds a 
predetermined amount and permit air to go 
through the same under desired conditions, 
brake-valve mechanism connected with the 
train-line pipe and with the main reservoir, a 
train-line governor connected with the brake 
valve, supplementary cut-of-valve mechan 
ism connected with the train-line governor 
and train-line operatable by and during the 
movements of the abrake-valve lever to cut 
of and connect the train-line governor with 
the train-line through the usual channels, a regulating-reservoir, and a regulating-valve 
connected with the regulating:reservoir, 
train-line pipe and train-line governor, sub 
stantially as described. 

18. In an air-brake system of the class de 
scribed, the combination of main and auxil 
iary reservoirs, a train-line pipe, a brake-cyl 
inder, a triple valve connected with the aux 
iliary reservoir, brake-cylinder and train-line 
pipe, a supplementary recharging-valve con 
nected with the auxiliary reservoir and with 
the triple valve on the train-line side of its 
piston to cut of the admission of air to the 
auxiliary reservoir therethrough when the 
volume of air in the train-pipe exceeds ce 
tain conditions and permit air to go through 
the same under desired conditions, brake 
valve mechanism connected with the train 
line pipe and with the main reservoir, train 
line governor connected with the brake 
waive, supplementary cut-of-valve mecha 
ism connected with the train-line goveri, i. 
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as when 'eleased, a lyrake-valve contected 
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nor and train-lite 

and operatable by aid (it: iting the love. 
ments of the brake-valve ever to cut off and 
203:lect the trail-line governor with the 
train-line through the usual channels, a regu 
lating-reservoir, 2, regulating-valve cornet ed with the réguisting-reservoir train-jing 
pipe and train-line goverior, a Rd a reducing 
or Second govering 7ave is the coinection 
bg:tween the regulating-valve and train-line 
governor, substantiaiiyag described. 

9. In an aisirake systern of the class de 
scribed, the coin bination of train and auxil 
iary reservoirs, a tirake-cylinder, a train-line 
pipe, a triple valve connected with the aux 
iliary reservoir, rake-cylinder and train-line 
pipe, a suppleinentary regharging-valve coil 
nected with the auxiliary reservoir, and with 
the triple valve in the trai-line side of its 
pistoia to termit a recharging of the auxiliary 
reservoir whe: tie brakes are applied as well 
with tie train-line pipe and with the nail 
reservir, a t'air-line governor connected 
with the brake-valve, a supple neitary cut 
off valve (in recies with tie trail-line gover 

between the usual co 
negtists of sli: trai-li je goverior and trait 
line, and a lever in such sect) id Suleinei 
tary waive arrangest to be (peratettiy and 
during the noveilets (if the brake-valve e 
We; when it approaches either extreme if its 
notion to Close the safe whei in () veinent is 
made from running to service positio is : ) (i. 
open the s: he when in love ent, is Iliade from 
running to full-release positionald to remain 
inoperative during interin} ediate positions of 
such rake-valve ever, substantialiy as de 
scriie?. 

20. in an air-brake systeil) of the ciass de 
scribed, the con bination of main aid : laxi 
iary reservoirs, a brake-cylinder, 'in-line 
pipe, a triple valve connected with th: aux 
iliary reservoir, Fake-cylinder air i : 11-iite 
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pipe, a supplementary recharging-valve cin 
nected with the auxiliary reservoir and with 
the triple valve on the train-line side of its 
piston to permit E!, recharging of the at Xil 
iary reservoir when the brakes are applied as 
well as when released, a brake-valve connect 
ed with the train-line pipe a li?t with the rain 
reservoir, a train-line goverlor (: I) nected 
with the brake-valve, 2, Slippie retary cut 
off valve connected with the train-line gov 
ernor and trail-line and between the isla) 
connections of such train-line governor and 
train-line, a lever of such... supplementary having the usual connections, a train-line gov cut-off valve arranged to be perated by and 
during the move inents of the E. valve e 
verwien it approaches cither extreme of its 
inotion to close the Sane when II love ille int. is 
made from running to service position &nd 
open the Sane when invenient is inade froin 
riLining to full-release position and to remain 
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such brake-valve ever, a regulating-i'eger 
voir, and a regulating-valve connected there 
with and with the train-ine pipe and train 
lite governor, substantially as described. 
2. in an air-i 'a ke systen of the class de 

scribed, the combination of main and alaxi 
iary reservoirs, a brake-cylinder, a train-line 
pipe, a triple valve connected with the aux 
iliary reservoir, Brake-cylinder and train-like 
pipe, a Supplementary Fecharging-valve coin 
nected with the auxiliary reservoir and with 
the triple valve on the train-line side of its 
piston to permit a recharging of the auxiliary 
reservoir when the brakes are applied as well 
as wher) released, a brake-valve connected 
with the train-line pipe and with the main 
reservoir, a train-line governor connected 
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with the brake-valve, a supplementary cut 
off valve connected with the train-line gov 
ernor and train-line and arranged between 
the usual connections of such train-line gov 
ernor and train-line, a lever on such supple 
in{ntary cut-(ii valve arranged to be per 
ated by and during the novements of the 
brake-valve ever when it approaches either 
extreme of its notion to close the same when 
movement is a de froii) running to service 
position and open the same when movement. 
is rilade frou running to full-release position 
and to remain in operative during interine 
(liate steps of such brake-valve ever, a regu 
lating-reservoir, a regulating-valve connect 
ed there with and with the rain-line pipe and 
train-line governor, and a reducing or second 
governor valve arranged in the connection 
between the regulating-valve and Zain-line 
governor, substantially as les?:ribed. 

22. In an air-brake systein of the cits de 
scribed, a triple waive provided with the 
usual connections, a supplementary rechag 
ing-valve connected with the auxiliary reser 
voir and with the triple valve in the train 
iine side of its pist) composed if a. dollable 
(heck-valve having an 8.xial perforatio) 
through a portion of the same normally 
(closed by a small bail-valve to prevent return 
of air to the train-line but to jeri hit a small 
volume of air to pass up herethrough, the 
whole arranged to be raised to the upper 
lii; it of its motion and entirely close coinnau 
Irication between the train-line and auxiliary 
reservoir when an excessive volume of air is 
reached below the valve, sistantially as de 
scribed. 

23. At an air-brake system of the class de 
scribed, the coinabination of a, brake-valve 

. 

ernor connected theie with, a supplementary 
cut-of valve arranged between the train-line 
governor and the train-line to open and close 
the usual conne':tions there with and ar 
ranged to be operated during the nove 
ments of the brake-valve lever, a regulating 

inoperative during intern ediate steps of reservoir, and a sigulating-valve connected 
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therewith and with the train-line governor main piston or diaphragm to open and close 
and train-line formed of a casing having a a passage through the regulating-valve. 
main piston or diaphragin therein, a passage GEORGE R. ENI).ERSON 
around the same from the train-line governor WALTER. W. T. RNER. 
to the regulating-reservoir of predetermined Witnesses: 
size to admit a predetermined volume of air, GEO. II. I AYES, 
and valve mechanism connected with the II. C. GILLEs PIE. 


