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NEW YORK AIR-BRAKE PUMPS

Serial 78 ) — FEdition 2

QUICE-ACTION ATUTOMATIC BEAEKE

GENERAL ARBRANGEMENT OF APTARATUS

1. The essentinl parts of the New York quick-action
aulomatic brake and their wraneement on the engine,
tender, and passenger car are shown in Fig. 1

2. The daplex alr pump is usually placed above the run-
ning board on either the right or the left side of the engine,
as convendence reguires; it is so placed as nob Lo obstruct the
wiew of the engineman. It eomsists of four eylinders—two
cambinad sleam and two combined air erlinders.  As will be
ohserved from the illasiration, the air eylinders / and £ are
placed above the steam cylinders 8 and 4. To each pisten rod
are attached two pistons, one on the air end and one on the
sleamn cnd. By Lhis atrangement, each air piston moves up
and down in its eylinder at the same titne that its stear piston
doess i the steam cylinder, and, in this way, takes in the air
from the surroinding atmosphere and compresses it for wse
in the brake system.

When the comptessed air is discharged [rom the pump,
it enters the discharge pipe § and i conducted to the main
toservoir; from the main reservoir it s conducted through
the return pipe & to the engineer's brake wvalve, and, when
the handle of this valve i3 in the proper position, it passes
thiough the valve into the brake pipe. From the brake pipe
it passes to the triple valves and through the triple valves to
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2 NEW YORK AIR-BRAKE PUMES

the auxiliary reservoirs, where it is stored for uge in app:
the brakes,

The usual pressure carried in the brake pipe and At
reservoirs is 70 pounds, although on heavy grades afid iy
passenger service it is often 90 pounds or more,

iy

3. The pump governor 7 is placed in the stearn
between the lubricator and the pump, Its function is ¢
the pump automatically when the desired pressure is obtaip
and to start it whenever the pressure falls below the amoung
required.

4. The main reservoir can be placed in any convenient
place about the engine, but s generally placed back of the
cylinder saddle. It is the receptacle in which a large volume
of air iz stored for use in promptly releasing the brakes and
recharging the brake pipe and the auxiliary reservoirs, Brake-
pipe leaks are also supplied from the main reservoir when
brakes are released.

D. The engineer’s brake wvalve is located in the cah;
in a position convenient for operating, Tis duty is to regu-
late the flow of air from the main reservoir into the brake pipe;
to charge up, and exhaust the ajr from, the small supplemen-
tary reservoir 8, which is usually attached to the roof of the
cab; to control the flow of air from the brake pipe to the atmos-
phere; and to prevent the flow of air in any direction through
it when necessary,

6. The air gauge is placed in the cab in a position to be
easily read by the engineer. It is of the duplex type, and is
practically two gauges combined. [t has two hands, or indi-
cators, one colored red and the other black. The red hand
indicates main-reservoir pressure and the black hand brake-
pipe pressure. The two hands move independently of each
other,

7. A eut-out cock 9 is placed in the brake pipe just below
the brake valve so that the brake valve can be cut out from

The main reservoir, which holds the air
to release brakes and recharge auxiliaries, is usually charged |
20 pounds, or more, above brake-pipe pressure,
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§ 29 NEW YORE AIR-BEREAKLE T'UMI'S a
the brake pipe when twoor more engines are coupled Lopether
for double-heading.  This places the contral of hoth the tram
and engine bralees 1 the hands of the enginecr that i3 respon-
sible for the braking, This cocl i3 used also in tesling the
brale valve.

5. The brake pipe is the pipe that connecls to the brake
valve and reaches back through the whole train. 1t i3 con-
nected to the triple valves by means of branch, or cross-over,
pipes, The air that passes into the brake pipe from the brake
valve iz conducted to the inple wvalves and through the triple
valves 1o the auxiliary resomvoirs. The sections of brake
pipe under adjacent cars are uniled by [lexible hose and air-
tpht couplings.  Combined drain cups and pipe strainers are
pluced in the brake pipe on all cars, engines, and fenders at
the junction of the branch pipe and the bralke pipe.  Thess
are for Lhe purpose of preventing moisture and dirt [rom entering
{he triple walves.

9, The angle ecocks 160 are for the purpose of cloging the
brale pipe, and one is placed at each end of this pipe on cars
and locomotives, in case it ix desired {o uncouple the hose for
any purposs; also o close the rear end of the brake pips: Angle
cocks are open when the handle is parallel with the brake pipe,
ag shown in Fig, 1, and closed when at tight angles to it

The handla of the ent-ont cock 17 1s at right angles Lo the
branch pipe when apen, and parallel with it when closed, When-
ever in doubt as to whether an angle coclk or cut-out cock is
open or closed, look at the crense in the Lop of the plag valve.
This crease should be parallel with the pipe when the cock is
vpett. By means of the cut-out eockes, any brake Lhat 33 defect-
ve may be cut out without affecling the cther brakes in the
train.

10}, An auxiliary rescervolir 18 attached o each engine,
tender, and car.  Formerly, it was customary Lo use one auxil-
lary for both engine and tender, bl this is not considered gond
practioe now; iboi3 good practics, howewer, lo use separale
auxilianes [or the driver brake and for the engine-truck brake
when the engine 18 20 cquipped.
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The duty of the auxiliary resorvoir is to hold the supply of
air that is to be used in applying the brake, The pressure
carded in the awxiliary reservoir, when tully charged, iz the
same ag that in the brake pipe.

11. A brake eylinder, in which therc is o pmiston and pis-
ton rod, and a piston release-spring is placed under each cnging
and tender and under each car of the train, The brake levers
are connected Lo the crosshead 12 in such a way that when
awdiliary air is admitted to the brake evlinder, the pressurc
forces the piston out and the brake shoes sre pressed against
the whecls,

12. The triple valve cornects the brake pipe, the auxiliary
reservorr, and the brake eylinder, and has three duties to per-
form: (1} to open the feed-groove in the triple valve so thatl
the auxiliary may be charged: {2} to open a passage from the
atxiliary to the brake cylinder, sothal the brake may be applied;
and (3] to open a passage from the brake eylinder Lo the almos-
phere, so that the brake may he released,

13. The conductorts valve iz placed on passenger, mail,
baggage, express, and caboose cars, and is nsually located at

the end of the car. It is connected to the brake pipe, and 1z
intended for the use of trainmen in crergencies of which the
engineer may be unaware. A cord is attached to the handle of
this valve, When this cord is pulled, it opens the valve, and air
escapes from the brake pipe, thus applying the brakes. A valve
of this kind is recommended, by some anthorities, for the fire-
man’s uge on engines of the Mother Hubbard ta e

14, The course of the air throuph the air-brale System
is as follows:  First, it enters the pump from the atmosphers
and i3 compressed into the main reservoir: then b Haws through
the brake valve into chamber 17 and the supplementary reser-
voir, Lthe air gauge, the governor, and the brakc pipe, and
through the triple valve into the auxilizry reservoir.  When the
brale is applied, the air passes from the auziliary through the
triple valve to the bruke eylinder; when it is relcased, the brale
cylinder air passes through the triple to the stmosphere.

NEW YORK AIR-BRAKE PUMPS

MATN RESERVOIR

15. Maim-Reservoir #zes.—The standard outside diam-
eters of main rescrvoirs are 12, 14, 16, 182, 201, 227, 241, 262,
285, 304, 321 341 and 363 inches; the standard lengths of
Teservoirs for any of the standared diamelers are 36, 42, 45, 54,
60, 66, 72, T8, 84, 90, 96, 102, 108, 114, 120, 126, 182, 138, 144,
LA, 136, 162, and 168 inches, Reservoirs 16 inches or less in
cHameter are made of standard tubing; those having dameters
greater than 18 inches are made of stes] plate with longitudinal,
riveted scams.  The heads of rteservoirs arc welded to the ghell,
The sizes given in Tahble T are in COMTITION. Use,

TABLE I
SBUME ORDINARY SIZES OF MAIN EESHRVOMRE

Chulside Dimensions
N = - _.l”_“w.mhm._.u.m.ﬂu_....
Dhameter Length Cubic lnches
Intehes _ Inckes
16 _ 126 23,388
Iak Izo 30,188
20% 7 102 al,40z
ok 102 35,633
243 oz 44,787
26] 102 52,562
254 102 _ k50
303 | _ 60,979

16. Loecation of Main Rescrvolr.- -The main resorvoir
I8 usually located between the Irames, back of the eylinder
saddle.  This location i the most desirable, although it is
scmetimes found advizable 1o sarrifice the location in order to
UsC a main rescrvoir of the desired capacity.  Ti should, if pos-
sible, be located al a point lower than the air eylinder of the
Pump, and the discharge pipe should have 4 gradual downwarnd
slope in order that all dirt, oil, and maisture iy e cartded to
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the reservoir. Then It can, and should be, drained after each
trip, a drain cork being provided in the bottom of the reservoir
for this purpose, The drain cock supplicd with the main
reservoir automatically opens when the main reservoirds entirely
relieved of pressure. When water is allowed to accumulate in
the main reservoir, it not only reduces the space available for
stoting air, but works into the brake system and sometimes
carries with it dirt and oil, which gums up the brake-valve [t
and prevents the valve from working properly,  There is also
danger, in winler, of the water freczing and stopping up the
pipes.  Most of the water that gets into the brake svstem is con-
tained in the air that is compressed By the pump, but steam
from leaky pump piston-red packing will be drawn in through
the air valves and increase the amount in the main Teservoir,
This is especially true on damp and rainy davs. The main
reservoir 15 sometimes located between the frames under the
decle, sometimes on top and at the back of the tender, and
frequently under the runming boards. When pluced in the
position mentioned last, two reservoirs conmectad together, are
geterally uszed,

17. When the main reservoir is Incated on the tender, it is
necessary W mun a®line of pipe from the pump back to the
tender and a relurn pipe from Lthe main toservoir to the gl
neer's valve.  With this srrangement, dirt and moisture settlo
in the hose and couplings thal connect the pipes hetween the
tender and the engine and soon destroy the hose.  In cald
weather, the water that lodges in the couplings will freeze and
close the passage,

The objeciions to placing the main teservoir belween the
frames under the deck are that il is then harder to pipe the
cngine and the reservoir is in the way.

18. Two properly piped main reservoirs give drier and
cleaner air than only one reservoir.  When two main reservoirs
are used, the piping should be arranged so that the air will be
carried into the reservoirs at o much lower point (han that
from which it 15 taken out; that is, the discharge pipe from the
pumyy should deliver the air to the firsl main reservoir at a
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point mear the hottom: the pipe that conducts the air from the
first reservoir to the second shomld take the air from the first
main reservoir at & point as high as possible and as far
removed from the point where the discharge pipe enters the
Tesrvoir as convenient, and should enter the second. migin
reservoir at a low point: and, finally, the return pipe that cone
nects the second main rescrvoir io the brake valve should
contieet to the sccond roservoir at the highest point possible.
This methed of piping two main reservoirs ingures dry air for
the brake svstem at all times.

19, Main-Reservoip Capacities.—Engines in  freight
service reqitive larger main rescrvoirs than Dassenger engities: (1)
because of the greater nuober of air cars handled in freight
service; (27 hecause there iz longer brake pipe and more
auxiiaries to recharge when the brales are rcleased: and
(3) because the greater the volume of air in the main reservoir,
the higher the pressure al which the main meservolr and the
brake pipe will equalize, and therelore the mote profptly will
the bralees releasc,

When a large main-reservoir capacily is reguired, the best
platt is to nse two rescrvoirs 5o connected iyrether that the air
bas to pass through both un e way [rom the pump to the
engineer’s brake valve. This arrangement, properly piped,
gives drier and cleaner ait than i possible when only onc reser-
Voir is 1zed,

20, When a pump is heating, it ig often found that the
trouble will disappesr if the capacity of the main reservair js
thereased.  1f the train i long and the tnain reservoir Lo sl
& high pressure must be carried in the Tescevoir i order that it
may equalize with the brake pipe at a sufficicnlly hich prossure
W telease the brakes promplly and recharge the auxdliarics,
When the main reserveir is of the Droper size, 8 much lower
pressure can be carred in i, and the pump can also store a
greater gquantity of air while the brakes are released. When,
therefore, Lhe main reservoir s too small, the pump mgst work
hoth [aster and against a higher pressure; and either of these
tends to canse overheating.

i 11
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DUPLEX ATR GATIGES

21, Description. A duplex alr gouge that indicates
both brake-pipe and main-reservoir pressures 15 located in
the engine cab, being so placed that the engmecr can readily
comsult it at any time to observe that the proper pressures aro
parried, without turming his attention from the track. A pood
light on the dial at night is necessary, just as much as on the
stoam gauge,

The duplex air gauge, shown in Tig. 2 (o), consists really
af two gaupes combined in one, the same scale serving for
both hunds, One of the gauges, which connects with the fit-
{ing M, operates the black hand; this hand indicates brake-pipc
pressure, being connected directly to the brake pipe. The
connection T o the other patge i3 piped to the main-reservoir
chamber at the brake walve; this hand iz red and indicates
THIN-TestT Vol Pressure.

22 Principle of Working.—An inside view of the air
pauge is shown in Fig 2 (&), in which A and B are two bent
tubes of elliptical shape, as shown at (d), The tube I is con-
nected to the Oiting 7 and the tube A to the [ldng M. The
bottam ends of the fubes arc held fast, but the top ends are
gealed and free to maove,

The action of the gauge may be thus explained: If a tube
of cliiptical section is benl as shown in Fig. 2 {8}, and then
subjected to an internal pressure (of either 5 gas or a Hguid),
the foree exerted will tend o straighten the tube,  This s dus
to the fact thal Lthe [orce exerted within the tube tends Lo make
it assume the circular form shown ab (¢l I asswming the
circular form, the coneave gide o, view (), of the bent tube
tends Lo lencthen, while the convex side b tends Lo shorten,
These combined efforts tend 1o straighien the tube;: and
therefore Impart a movement to its free end,

Tithe 4 iz connected to one end of the lever k¢ by means of
the link . Thiz lever is pivoted at & and the end 7 has the
form of a toothed sector, which meshes with a pinion on the
spindle 4. The spindle ¢ carries the black hand, or pointer,
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of the gauge, and rotates within a hollow spindle ! which
carries the red hand. Tube I i1s connectod by link & to ihe
lever f ¢ at a point below the fuleriun, or pivot, so that the Ted
hand ‘will be turned in the same direction as the black one,
The lower end of the lever # g has the form of o toothed sector,
and this meshes with a pinion on the hollow spindle ! and
operates the red hand.

23, Operation.—Sinee the brake pipe commects with M,
air at brake-pipe pressure enters tube . and tends to straighten
it out. This causes the free end of A to move to the lofy,
drawing the link ¢ with it and thus moving the toothed sector f
to the right. As this scetor engages with the spindle 4, the
lutter iz made to move clockewise, that 18, in the same direction
as the hands of a clock; a similar motion is thus given to the
blaclk hand.

Main-reservoir pressure acts within the tube B to straighten
it, and the free end is moved to the right. As the bar & is
cotmected Delow the fulerum of the lever f g, the movemenl
of the free end of & will cause the toothed scctar ¢ Lo move o
the right and turn the red hand clockwize also. The greater
the pressure within the tubes, the greater will he the tendency
for them to straighlen out, and the higher will be the pressure
registered by the gatge. The small coiled springs 4 and &
take up the play, or backlash, in the teeth of the sector and
pinio.

PUMDP GOVERNORS

BINGLE CGOVERNORS

24. There arc three kinds of pump governors in uae: namely,
the single, the dupler, and the tripler.  The single governor has
ane pressute top, containing an air valve and a rogulating
spring; the duplex has Leo pressure tops; and the triplox has
three, A description of the single governor will sullice for the
others, as the top scelions in the duplex and triplex forms are
like that of the single governor.
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25. Description of Style C Single Governor.—A style
C single governor is illustrated in Fig. 3, view (a) showing the
steam valve 25 open, and view (b} showing it closed.

The steam-supply pipe to the pump connects to the governor
at X, the connection V being piped to the pump. All steam
used by the pump must pass through the governor, When the
desired pressure has heen accumulated, the governor shuts off
steam from the pump; it admits steam again when the air
pressure falls below the proper amount. As used with the brake
valve, the single governor is piped to engineer’s brake-valve
and operated by chamber & pressure, the pipe connection being
made to the union 17 at 7. Chamber E is charged to main-
Teservoir pressure in full-release position, to brake-pipe pres-
sure in running position, and to 20 pounds less than main-
Teservoir pressure in all other positions of the brake valve,

26. On referring to Fig. 3, it will be observed that cham-
ber a is in direet communication with the pipe connected at 221
which leads to chamber & in the brake valye, A corrugated
brass diaphragm valve 713 controls the passape b leading intq
chamber ¢ above the piston 4. A heavy regulating spring 10
bears on top of diaphragm 13 and holds it down on bushing 14,
thus forming a valve. The Spring pressure that holds diaphragm
13 on its seat is a little less than the air pressure in chamber o
at which the governor is intended to operate.  The tension of
spring 10 may be regulated by removing cap 7, which actz asa
locknut, and turning the regulating nut 8; turning it down
increases the tension and tumning it up reduces it. T he piston
4 rests on top of the steam-valve stem 5. Pistan 41s held up in
its eylinder by steam pressure in chamber 25 pressing on the
bottom of valve 25, The packing ring 24 is made to fit az
nearly air-tight as practicable in order to prevent any air from
leaking into chamber 4 below the piston. The stem of the
steam valve 25 is hroken away in view (a) so as to show the
drip opening f made through the body of the governor, The
object of the drip opening is to prevent the accumulation of any
air or steam that might leak by the governor piston f or stem &
of the steam valve and into chamber ¢,
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The steam valve 25 has a steam-tight seat s that prevents
leakage of steam into chamber d when the steam valve is open.
A small port ¢ is drilled into the body of the governor just
below the seat 27 of the steam valve 25, to allow sufficient
steam to pass to the pump to keep it worling slowly, thus
keeping it warm and preventing condensation of steam when the
pump governor has closed the valve 25, If the pump remains
inactive for any length of time affer full brake-pipe pressure
has been attained, steam will condense in the supply pipe.
When the pump starts to work, this condensation will be
thrown out of the stack and over the jacket of the engine;
hence, the necessity of port &

7. Operation of the Style C Single Governor.—The
regulating spring 10, Fig. 3, is usually adjusted to withstand the
required brake-pipe pressure acting upwards against dia-
phragm 13. When the pump is in operation, the pressure in
the brake pipe and in chamber a of the governor increases
until this pressure is reached. When the pressure in chamber a
is slightly greater than that at which spring 10 is adjusted, the
diaphragm valve 13 rises and opens the passage b. Air in
chamber a then passes through passage b into chamber ¢ above
governor piston 4, forcing down the piston and spating steam
valve 25, view (k). While the brake pipe is charged to the
proper pressure the diaphragm 18 will be held up, passage b
will be open, and the pressure in chamber ¢ will hold the steam
valve 25 to its seat, If the brake-pipe pressure falls below the
proper amount, the downward pressure of spring 710 will over-
come the upward pressure of air in chamber a, and the
diaphragm valve 13 will be forced to its seat on 14 and thus
close passage b. This cuts off the supply of air to chamber c.
and the air confined therein will escape to the atmosphere
through the relief port e, which is drilled through the body of
the governor just above piston 4. Piston 4, being relieved of
the pressure above it, is raised by steam pressure under valve
25 to the position shown in view (g}, and steam then paszes to
the pump, as indicated by the arrows. The area of piston 4 is
so much greater than that of valve 25 that a much lower
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pressure per sguare inch acting downwards on it enables it to
withstand the greater pressure of steam per square inch acting
upwards on valve 25,

) In the operation of the governor, the object of relief port e
15 Lo permit the prompt reledse of air from the top of piston 4
and allow the pump to start promptly when the pressure mu,
chamber a reduces sufficiently to allow diaphragm valve 13
.3 seat and close passage b, Although port ¢ is small, it will
in about 2 seconds after the diaphragm valve 13 closes ﬁmmmmmm“.
b, release sufficient air from chamber ¢ to allow piston 4 and
steam valve 27 to rise, open the steam port in the governor,
and again speed up the pump. _

w.m. Operation of Style F Single Pressure (Governor.
A view of a mﬂim I single governor is shown in Fig. 4. In this
governor a pin valve replaces the diaphragm valve of the style C
governor. The operation of the style F governor is as follows:
Hrm.ﬂnnimmnm spring 1%, as a general practice, adjusted so that
it will just withstand a main-reservoir pressure of 90 potnds
w:m:i.m upwards on the diaphragm. When the pump is in
operation, the pressure in the main reservoir, and consequently
in chamber a of the governor, increases until a pressure of
.WE pounds is reached. When the pressure in chamber g
uﬂm_h slightly exceeds the pressure exerted by the regulating
spring, ﬁ_.m diaphragm is raised, carrying the me: «,m,?.duﬂiﬂr it.
The air in chamber a passes by the unseated pin valve, down
m.ﬁosm: port b, and into the chamber ¢ on top of the governor
piston, foreing it down and thus seating the steam valve, As
r”._,sw as main-reservoir pressure remains at 90 pounds, the
pr:.qmmi will hold the pin valve from its seat, and the __.u_...nm-
sure in chamber ¢ will hold the steam wvalve to its seat. If
the EE,:._.mmnE,Rq pressure falls below 90 pounds, the thrust of
the spring tending to force down the diaphragm will overcome
that of the air in chamber a tending to force it up; consequently
the diaphragm will move downwards and thus seat the Em
q.Edm ¢. This shuts off the air supply from chamber ¢, and the
air confined therein by the closing of the pin valve will escape
to the atmosphere through the relief port . The Pressure noew
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being removed from above the governor piston, the governor-
piston spring, aided by the steam under the steam valve, forces

the governor piston upwards, unseating the steam wvalve, and
allowing steam to pass through the governor to the pump,
The governor piston is made enough larger than the steam
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