
No. 837,980, PATENTED DEC, ll, 1906. 
W. W., TURNER & D, M. LEWIS, 

RETARDING WALWE MECHANISM FOR FLUID PRESSURE RAILWAY BRAKES, 
APPLICATION FILED J AN. 29, 1903. RENEWED MAR, 24, 1905, 

W3 s - % f%N r 3 
S. s o 3 
% & % 

C A. N 

(ISE 
in s SS-S 

s 

928i-evossos 8vvue vitova 

  

  

  

  

  

  

  

  

  

  

    

    

    

    

  

    

      

  



IO 

25 

35 

WALTER V. TURNER, OF TOPEKA, KANSAS, AND DAVID M. LEWIS, OF 
RATON, TERRITORY OF NEW MEXICO, ASSIGNORS TO THE WEST 
INGHOUSE AIR BRAKE COMPANY, OF PITTSBURG, PENNSYLVANIA, 
A CORPORATION OF PENNSYLVANIA. 

RETARDING-VALVE MECHANISM FOR FLUID-PRESSURE RAILWAY-BRAKES, 
No. 837,980. Specification of Letters Patent. Patented Dec. 11, 1906. 

Application filed January 29, 1903, Renewed March 24, 1905, Serial No, 251,849. 

To all tuhon, it nually concern: 
Beit known that we, WALTER W. TuRNER, 

residing at Topeka, Shawnee county, State 
of Kansas, and DAVID M. LEWIS, residing at 
Raton, Colfax county, Territory of New 
Mexico, citizens of the United States, have 
invented certain new and useful Improve 
ments in Retarding-Valve Mechanism for 
Fluid-Pressure Railway-Brakes, of which the 
following is a specification. 
Our invention relates to valve mechanism 

for retarding the release of brake-cylinder 
pressure in fluid - pressure railway-brake 
mechanism; and our object is to provide an 
improved retarding-valve mechanism for 
brake-cylinder release the action of which 
shall be controlled by and dependent upon 
the variations in pressure in the train-line 
from the head to the rear end of trains, so 
that when the fluid-pressure, such as air, is 
admitted to the train-pipe for releasing the 
brakes the release of brakes at and toward 
the head end will be retarded to such an ex 
tent as to permit all brakes on the train to re 
lease practically simultaneously, thereby 
avoiding the breaking in two of trains and 
other damage to cars and equipment result 
ing from the release of brake-cylinder pres 
sure at the head end in advance of the rear 
end, especially in a long train of cars. 
With the object stated in view our inven 

tion consists in the novel construction and 
details thereof, as hereinafter described with 
reference to the accompanying drawings and 
more particularly pointed out in the claims. 

In the drawings, Figure 1 is a central lon 
gitudinal section of our improved retarding 
valve structure, showing the parts in ther 
normal position of rest when the brakes are 

45 

applied or in release; and Fig. 2 is a frag 
mentary detail of the final exhaust or release 
Ort. 

p Referring to the drawings, in which the 
same reference characters refer to the same 
parts in both views, we preferably make the 
valve-body 1 in two parts for convenience of 
assembling, said parts being provided with 
flanges secured together by suitable bolts 7 
with a gasket S interposed between the said 
flanges, thereby making an air-tight joint. 
A cap 2 closes the chamber 14 in one part of 

... the valve-body, while a cap 3 closes the 

chamber 39 in the other part of the valve 
body. A double diaphragm 10, of brass or 
other suitable flexible material, constitutin 
a movable abutment, divides the right-hand 
chamber into two chambers 14 and 15, the 
former of which communicates with the 
train-pipe through the cap 2 by means of a 
pipe or conduit 4 and the latter of which 
constitutes an equalizing-chamber which is 
adapted to be placed in communication with 
the train-pipe chamber 14, through a conduit 
or passage 9, leading from said chamber 14 
and communicating with a check-valve cage 
16 through a port or passage 22, normally 
closed by a check-valve 17, seated against a 
rubber valve-seat 19 under the pressure of a 
spring 20, confined between the valve and 
the end of the cage. Ports 18 connect the 
valve-cage 16 with the equalizing-chamber 
15, so that when the valve 17 is moved from 
its seat fluid-pressure can pass from the 
chamber 14 through the passage 9, port 22, 
cage 16, passages 18, into the said S5. 
15. A removable cap 21 closes an opening in 
the wall of the valve-body structure oppo 
site the check-valve, whereby ready access 
for insertion and removal of the cage 16 and 
its contained ports is afforded. 
The diaphragm 10 is held in place by suit 

able rings 12, concaved or beveled on the ad 
jacent edges of their inner peripheries to af 
ford sufficient play for the movement of the 
diaphragm, such rings being held in place by 
the inner end of the nut 2 pressing them 
against a suitable shoulder in the valve 
body. - 

A piston or abutment chamber 40 commu 
nicates with the equalizing-chamber 15 by 
Way of a port 24, controlled by a check-valve 
25, pressed against its rubber seat 26 by a 
spring 27, confined between the valve and 
the inner face of the cap 23, which covers the 
check-valve chamber, and in which cap are 
passages 28 for establishing communication 
between the check-valve chamber and the 
hamber 40. The tension on the spring 27 

is sufficient to keep the check-valve 26 closed 
against a pressure of, say, eighty pounds in 
the chamber 15, even though there be only 
atmospheric pressure in the chamber 40. 
The stem of the check-valve 25 extends into 
the chamber 15, terminating a slight distance 
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from the diaphragm-piston 13, attached to 
the diaphragm, so that when the diaphragm. 
is moved from its normal position toward the 
left the said piston will engage the stem of 
said check-valve and move the latter from 
its seat, thereby establishing communication 
between the chambers 15 and 40. In the 
chamber 40 is a piston or abutment 29, con 
nected by a stem 31 to the piston-retarding 
valve 35, operating in the chamber 39, thus 
constituting a retarding - valve structure. 
The chamber 39 communicates with the 
chamber 40 through an enlarged port or pas 
sage 41, which passage is closed by a retain 
ing-valve 32, preferably consisting of a 
sleeve having a valve-face thereon seating 
against a seat 33 when the piston 29 is in its 
extreme left-hand position, such closing 
movement of the valve 32 occurring imme 
diately upon the admission of air to the 
train-pipe for release of the brakes. The 
chamber 39 is connected to the triple-valve 
exhaust, and hence to the brake-cylinder, 
through the passage or conduit 5 entering 
the said chamber on the left side of the pis 
ton-retarding valve 35. Passages 34 in the 
web or partition dividing the chambers 39 
and 40 afford communication between the 
two when the piston-valve 35 is moved to 
blocking position, covering the final exhaust 
port 6, which port is preferably in the form 
of a series of holes. A leak passage or groove 
42 in the wall of the chamber 39 and a simi 
lar passage 43 in the wall of the chamber 40 
or in the piston, as shown by dotted lines 44, 
allows the air-pressure to reduce rapidly 
from the chamber 40 to the atmosphere 
when the pressure has been confined in the 
latter, as hereinafter described, and when the 
valve 35 is in blocking position covering the 
final release-ports. 
With the parts in the normal position 

shown, the brakes being applied, the check 
valves 17 and 25 being closed, upon the ad 
mission of air-pressure to the train-pipe the 
heavy pressure, heaviest at the head end of 
the train, will enter the chamber 14 and 
force the abutment or diaphragm 10 to the 
left, bringing its post Or piston 13 into en 
gagement with the stem of and moving the 
check-valve 25, thereby opening communi 
cation between the chambers 15 and 40, 
while the same pressure will flow through the 
passage 9, lifting the check-valve 17 from its 
seat and entering the chamber 15, where it 
will then pass through the port 24, passages 
28, into the chamber 40, and there act 
against the abutment or piston 29, forcing it 
to the left. This movement carries the re 
tarding piston-valve 35 to a position covering 
the final release-ports 6, thereby blocking the 
same, and at the same time the retaining 
valve 32 will be closed against its seat, so 
that the only communication between the 
chamber 40 and the chamber 39 is by way of 
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the restricted pasage around or through the 
abutment or piston 29 and through the pas 
sage 34. When the pressure in the chamber 
15 equalizes with that in the chamber 14, the 
valve 17 will be closed, thus preventing re 
turn of pressure to the train-pipe, and as the 
pressure in the train-pipe reduces the abut 
ment or diaphragm 10 will resume its normal 
position, while reduction of pressure to a pre 
determined point from the chamber 15 to the 
chamber 40 will permit the spring 27 to seat 
the valve 25, thus cutting off further flow of 
pressure into the chamber 40. Pressure in 
the chamber 40 will now rapidly reduce to 
the atmosphere by way of the restricted pas 
sage around or through the piston or abut 
ment 29, passage 34, and the final exhaust 
port 6, thus permitting the spring 38 and 
brake-cylinder pressure to move the piston 
retarding valve 35 to the right, uncovering 
the release or exhaust ports 6 and affording 
a free release for the brake-cylinder pressure 
through the triple-valve exhaust by way of 
the connection or conduit 5, such release 
having been retarded to the extent of time 
the ports 6 have been covered by the valve 
35. Such retardation will, it will be ob 
served, be proportionate to the variations in 
pressure from the head to the rear end of the 
train, being the least at the latter end, and as 
a result the release of brake-cylinder pres 
sures will take place at the same time from 
all the brake-cylinders and not in succession 
from the head to the rear end, as has been 
commonly the practice in brakes heretofore 
in use. 

It will be observed that the chamber 39, in 
which the retarding piston-valve operates 
to block and retard the release of the brake 
cylinder pressure, is normally closed against 
the train-line and that the release-ports 6, 
normally open to the atmosphere when the 
brakes are either in release or applied are 
only opened to flow of pressure from the 
chamber 40 to the atmosphere during the 
time necessary to effect reduction of pres 
sure confined in the chamber 40 by the clos 
ing of the valve 25 to the atmosphere in or 
der to permit the spring 38 to move the re 
tarding piston-valve 35 and uncover the final 
release port or ports. 6. This time of retarda 
tion will be dependent upon and controlled 
by the pressure in the train-pipe at the par 
ticular location of the valve structure in the 
train-line, and consequently will vary with 
that pressure, thereby effecting a retarda 
tion of release of the brake-cylinder pressure 
in proportion to the variations of pressure in 
the train-pipe from the head to the rear end 
of the train. 
Our improved construction of retarding 

valve mechanism embodies the simplest ar 
rangement and fewest number of parts, so 
grouped as to provide for the direct flow of 
pressure to the points desired in the quickest 
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time, thereby securing the result sought in 
the most effective manner, with minimum 
loss of fluid or air, and the several parts are 
so designed as to be readily applicable to the 
standard automatic brakes in common use. 
Moreover, the parts are readily accessible for 
removal and repair without necessitating the 
removal of the entire valve structure, for the 
check-valves, retarding piston-valve, and its 
operating-piston may, evidently, be removed 
and replaced without breaking the connec 
tion of that part of the valve-body commu 
nicating with the train-line. 

It will be understood that the term “abut 
ment’’ includes either a piston Or diaphragm 
as equivalents and that where the connec 
tion between the opposite sides of the abut 
ment or piston 10 is defined as "around the 
piston’ it includes the use of the restricted 
passage in the wall of the chamber structure 
or the restricted passage through the abut 
ment or piston as a means of establishing 
communication from one side to the other 
thereof. 
We claim as our invention 
1. In a retarding-valve mechanism for 

brake-cylinders of automatic fluid-pressure 
railway brake mechanism, the combination 
of a retarding-valve chamber communicat 
ing with the triple-valve exhaust and pro 
vided with final release-port open to the at 
mosphere when the brakes are applied, a 
valve in said chamber normally uncovering 
said release-port, a chamber communicating 
with said retarding-valve chamber through 
an enlarged port and a restricted passage, an 
abutment in said chamber connected with 
the retarding-valve, a train-line pressure 
chamber connected with the train-line and 
normally closed against the abutment-cham 
ber, and means controlled by the train-line 
pressure for admitting air from the train-line 
through said train-line chamber to the abut 
ment-chamber and adapted to cut off the 
said pressure when it reduces below a prede 
termined point, whereby the retarding 
valve is moved by the abutment to cover the 
final release-port, and a restricted passage 
around the said abutment to the atmos 
phere, substantially as described. 

2. In a retarding-valve mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brakes, the combination of a retard 
ing-valve chamber communicating with the 
triple-valve exhaust and provided with a 
final release-port normally open to the at 
mosphere when the brakes are applied or in 
release, a valve in said chamber normally un 
covering said port, an abutment-chamber in 
communication with the retarding-valve 
chamber through enlarged and restricted 
passages, an abutment therein connected to 
the retarding-valve, connections between 
said chamber and the train-line normally 
closed against train-line pressure, and means 

3. 

controlled by the pressure in the train-line 
for admitting train-line pressure to the abut 
ment-chamber to move the same, whereby 
pressure from the train-line moves the piston 
and its connected retarding-valve so that the 
latter may cover the final release-port and 
retard the release of brake-cylinder pressure, 
substantially as described. 

3. In a retarding-valve mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brakes, the combination of a retard 
ing-valve chamber communicating with the 
triple-valve exhaust and provided with a 
final release-port normally open to the at 
mosphere when the brakes are applied or in 
release, a valve in said chamber normally un 
covering said port, an abutment-chamber 
communicating with the retarding-valve 
chamber through enlarged and restricted 
passages, an abutment therein connected to 
the retarding-valve, connections between 
said chamber and the train-line normally 
closed against train-line pressure, means 
controlled by the pressure in the train-line 
for admitting train-line pressure to the abut 
ment-chamber, whereby pressure from the 
train-line moves the abutment and its con 
nected retarding-valve so that the latter may 
cover the final release-port and retard the re 
lease of brake-cylinder pressure, and a re 
stricted passage around the abutment to the 
atmosphere, whereby pressure in the abut 
ment-chamber may reduce and permit the 
abutment to return to its normal position, 
substantially as described. 

4. In a regarding-Valve mechanisin for 
brake-cylinders of automatic fluid-pressure 
railway-brake mechanisin, he combia,tion 
of a reta.rding-valve chamber communicating 
with the triple-valve exhaust provided with a 
final release-port ope? to the satinosphere 
when the brakes are applied or in release, a 
valve in said chainber ornally uncovering 
said release-port, a chamber communicating 
with said regarding-valve chainber through 
an enlarged port &Ida, restricted passage, an 

! ...butinent in said chamber connected with 
the reiz.rding-valve, a trail-line-pressure 
chainber connected with the train-liie &nd 
normally closed agai is the abutment-chain 
ber, meals controlled by the rain-line pres 
sure for admitting air from the vir...iii-life 
through said trait-line chainber to the abut 
Inev-chainber .i.d. i.dipted to cut off the 
said pressure whe, it reduces below (, prede 
termined point, whereby the retarding-valve 
is noved by the abut.Theili io cover the fiel 
release-port, a restricted passage around the 
said abutment to the i, Inosphere, 3, e 
tailing-valve operated by the abutment to 
close the enlarged port between the abutinent 
chainber and the rei.rding-valve chamber 
when the abutment, is moved by train-line 
pressure, substancially as described. 

5. In a retarding-valve mechanism for 

Cull. 

7 O 

75 

95 

OO 

IO 5 

O 

I I5 

  



of retarding-valve chambers provided with 
5 

O 

I5 

25 

35 

55 

65 

said ports, abutment-chambers having en 
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brake-cylinders of automatic fluid-pressure 
railway-brake mechanism, the combination 

passages or conduits communicating with the 
triple-valve exhausts and provided with final 
release-ports to the atmosphere, rei, Crding 
valves in said chambers Orinally uncovering 
&rged ports &nd restricted passages commu 
nicating with the ret&rding-valve chambers, 
abutments in said chambers connected with 
the ret&rding-valves, and means controlled 
by the train-line pressure for admitting said 
train-line pressure to each of the abutment 
chambers to move the abutments and for cut 
ting the said pressure off from said chambers 
when the train-line pressure reduces to a pre 
determined point, varying from head to resr 
end according to the variations in the train 
line pressure from the head to the rear end of 
the train, whereby the retarding-valves are 
moved to cover the final release-ports when 
pressure is admitted to the train-line, thereby 
retarding release of brakes from the head to 
the rear end, Substaitially as described. 

6. In a retic.rding-V.ive mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brake nechiism, the combination 
of retarding-valve chambers provided with 
passages or conduits communicating with the 
triple-valve exhausts and provided with final 
release-ports to the atmosphere, regarding 
valves in said chambers normally uncovering 
said ports, abutment-chambers having en 
larged ports and restricted passages coimmu 
nicating with the retarding-valve chambers, 
abutments in said charnbers coin itected with 
the retarding-valves, means controlled by the 
train-line pressure for admitting said train 
line pressure to the abutment-chambers to 
move the abusinents &nd for cutting the said 
pressure off from said chambers when the 
train-line pressure reduces to a predeter 
mined point, varying from head to rear end 
according to the variations in the train-line 
pressure from head to the rear end of the 
train, and restricted passages around the 
abutments to the atmosphere, whereby the 
retarding-valves are moved to cover the final 
release-ports when pressure is admitted to 
the trail-line, thereby ret&rding the release 
of brakes from the head to the rear end, sub 
stantially as described. 

7. In a le&c.rding-valve mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brake mechairisin, the combination 
of retarding-valve chambers communicating 
With the triple-valve exhausts aid provided 
with figl release-ports, re...rding piston 
valves in said chainbers normally uncovering 
sidports, pistol-chambers having ports and 

restricted passages in communication with 
aid retarding-valve ch&mbers, pistons there 

in connected to the retarding piston-valves, 
restricted passages from one side of the pis 
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tons to the other, retaining-valves connected 
with the pistons adapted to cover the ports 
between the two chambers, chambers com 
municating with the train-line, and means 
controlled by the train-line pressure for ad 
mitting train-line pressure through said cham 
bers to the corresponding piston-chambers, 
isitantially as and for the purpose speci 
ied. 

8. In a retarding-valve mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brake mechanism, the combination 
of retarding-valve chambers communicating 
with the triple-valve exhausts and provided 
with final release-ports, retarding piston 
valves in said chambers normally uncovering 
said ports, piston-chambers having ports and 
restricted passages in communication with 
said retarding-valve chambers, pistons therein 
connected to the retarding piston-valves, re 
stricted passages from one side of the pistons 
to the other, retaining-valves connected with 
the pistons adapted to cover the ports be 
tween the two chambers, chambers commu 
nicating with the train-line, ports connecting 
said chambers with the corresponding piston 
chambers, check-valves normally closing said 
ports, and means controlled by the train-line 
pressure for opening said check-valves, sub 
stantially as described. 

9. In a retarding-valve mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brake mechanism, the combination 
of retarding-valve chambers communicating 
with the triple-valve exhausts and provided 
with final release-ports, retarding piston 
valves in said chambers normally uncovering 
said ports, piston-chambers having ports and 
restricted passages in communication with 
said retarding-valve chambers, pistons therein 
connected to the retarding piston-valves, re 
stricted passages from one side of the pistons 
to the other, retaining-valves connected with 
the pistons adapted to cover the ports be 
tween the two chambers, chambers commu 
nicating with the train-line, ports connecting 
said chambers with the corresponding piston 
chambers, check-valves normally closing said 
ports, diaphragms dividing said train-line 
chambers into receiving and equalizing cham 
bers, valve-controlled passages connecting 
the receiving and equalizing chambers, and 
connections between the diaphragms and the 
check-valves for positively opening the latter 
as the diaphragms are moved by the train 
line pressure, Substantially as described. 

10. In a retarding-valve mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brake mechanism, the combination 
of retarding-Valve chambers communicating 
with the triple-valve exhausts and provided 
with final release-ports, retarding piston 
valves in said chambers normally uncovering 
said ports, piston-chambers having ports and 
restricted passages in communication with 
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said retarding-valve chambers, pistons therein 
connected to the retarding piston-valves, re 
stricted passages from one side of the pistons 
to the other, retaining-valves connected with 
the pistons adapted to cover the ports be 
tween the two chambers, chambers commu 
nicating with the train-line, ports connecting 
said chambers with the corresponding piston 
chambers, check-valves normally closing said 
ports, diaphragms dividing said train-line 
chambers into receiving and equalizing cham 
bers, valve-controlled passages connecting 
the receiving and equalizing chambers, and 
posts carried by the diaphragms adapted to 
engage the check-valves to positively open 
the same, Substantially as described. 

11. In a retarding-valve mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brake mechanism, the combination 
of retarding-valve chambers communicating 
With the triple-valve exhausts and provided 
with final release - ports, retarding piston 
valves in said chambers normally uncovering 
said ports, piston-chambers having ports and 
restricted passages in communication with 
said retarding-valve chambers, pistons therein 
connected to the retarding piston-valves, re 
stricted passages around said pistons to the 
atmosphere, retaining-valves connected to 
the pistons adapted to close the ports when 
the retarding-valves are moved by the pis 
tons to block the final release-ports, train-line 
pressure chambers, diaphragms dividing said 
chambers into equalizing and train-line-pres 
ure-receiving chambers communicating with 
the train-line, ports connecting the equalizing 
chambers ER the piston-chambers, check 
valves normally closing said ports, passages 
connecting the receiving-chambers with the 
equalizing-chambers, check-valves normally 
closing said passages adapted to be opened by 
train-line pressure, and posts on the dia 
phragms adapted to positively open the 
check-valves between the equalizing and pis 
ton chambers when train-line pressure is ad 
mitted to the receiving-chambers, substan 
tially as described. 

12. A retarding-valve structure for retard 
ing the release from brake-cylinders of auto 
matic fluid-pressure railway-brake mechan 
ism comprising a valve-body, a retarding 
valve chamber therein provided with a con 
nection for the triple-valve exhaust, and 
having a final release-port, a valve in said 
chambers adapted to close said final release 
port, a piston-chamber communicating with 
said retarding-valve chamber, a piston therein 
rigidly connected to the retarding-valve, a 
spring normally acting against the valve 
structure to uncover the release-port, a port 
and restricted passage connecting these two 
chambers, a retaining-valve connected to the 
valve structure for closing the port, a train 
line-pressure chamber adapted to communi 
cate with the train-line, a diaphragm-piston 

5 

dividing said chamber into equalizing and re 
ceiving chambers, a conduit connecting the 
receiving and equalizing chambers on oppo 
site sides of the diaphragm, a check-valve 
normally closing said conduit and adapted to 
be opened by train-line pressure, a port con 
necting the equalizing and piston chambers, 
and a check-valve normally closing the same 
and adapted to be positively opened by the 
diaphragm-piston, substantially as described. 

13. In a retaraing-valve mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brakes, the combination of a retard 
ing-valve chamber normally closed against 
train-line pressure, a final release-port there 
in normally open, a conduit connecting Said 
chamber with the triple-valve exhaust, a re 
tarcing-valve structure in said chamber, a 
chamber open to train-line pressure, a mov 
able abutment in said chamber, means con 
trolled by the train-line pressure for causing 
train-line pressure to act upon the retarding 
valve structure when the abutment is moved 
by said pressure and thereby close the final re 
lease-ports, and means for relucing the pres 
sure upon the sail valve structure to permit 
it to return to normal position. 

14. In a retaring-valve mechanism for 
brake-cylinders of automatic fluid-pressure 
railway-brakes, the combination of a retard 
ing-valve chamber connected to the triple 
valve exhaust normally closed against train 
line pressure and having a release-port nor 
mally open, of a chamber, a movable abut 
ment therein open on one side to the train 
line pressure and normally closed on the other 
side against said pressure, means for permit 
ting train-line pressure to pass to the latter 
site as the abutment is moved by said pres 
sure, and means operated by the abutment as 
it moves for admitting said train-line pres 
sure to the retarding-valve structure, where 
by the latter is caused to cover the release 
port, and means for reducing said pressure 
and causing the said valve structure to re 
sume its normal position, substantially as de 
scribed. 

15. In a retarding-valve mechanism for 
fluid-pressure railway-brakes, the combina 
tion with the triple-valve exhaust, of a re tarding-valve structure normally uncovering 
said exhaust when the brakes are applied or 
in release, a movable abutment exposed to 
train-line pressure on one side and normally 
closed against said pressure and against 
the retarding-valve structure on the other 
side, conduits connecting said latter side 
with the train-line and the retarding-valve 
structure, and valves normally closing said 
conduits and opened upon the admission 
of pressure to the train-pipe for releasing 
the brakes to admit said pressure to the re 
tarding-valve structure and closing when 
pressure on both sides of the abutment is 
equalized, and means for restoring the re 
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tarding-valve structure to its normal position, 
whereby release from the brake-cylinder is re 
tarded, substantially as described. 

16. In a fluid-pressure brake, the combina 
tion with a train-pipe and triple valve, of a 
valve for controlling the outlet through the 
triple-valve exhaust-port, a piston for oper 
ating said valve, and a regulating-valve and 
movable abutment operated by the train 
pipe pressure for varying the pressure on one 
side of said piston. 

17. In a fluid-pressure brake, the combina 
tion with a trainpipe and triple valve, of a 
valve for controlling the outlet through the 
triple-valve exhaust-port, a piston for oper 
ating said valve, a regulating-valve for con 
trolling the Supply of air to one side of Said 
piston, and a movable abutment subject to 
train-pipe pressure for operating said regu 

2O lating-valve. 
18. In a fluid-pressure brake, the combina 
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tion with a train-pipe and triple valve, of a 
valve for controlling the outlet through the 
triple-valve exhaust-port, a piston for operat 
ing said valve, a regulating-valve for control 

| ling the Supply of air to one side of said pis 
ton, a restricted vent-passage leading from 
the piston-chamber, and a diaphragm sub 
ject to the opposing pressures of the train 
pipe and a fluid-pressure chamber for operat 
ing said regulating-valve. 

In testimony whereof we have signed our 
names to this specification in the presence of 
two subscribing witnesses. 

WALTER V. TURNER. 
DAVID M. LEWIS. 

Witnesses to W. W. Turner's signature: 
P. H. DONNAN, 
CHAs. E. GAYER. 

Witnesses to D. M. Lewis' signature: 
C. E. STICKLEY, 
L. A. BARLEY. 


