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Care and Operation of New York Air-Pump,
Duplex No. 2.

J. R. SCOTT, R. F. E., Enid.

The air-pump being one of the most
important parts of the air-brake equip-
nient on any train, and there being but
applied to a locomotive,
renders it important that this particu-
proper
care, whether on the road attached to a
train, or at a terminal in the hands of
hostler or round-house men, this apply-
ing to air-pumps of any partficular build
or kind.

The New York Duplex Air-Pump, No.
2, does not differ materially from the
duplex air-pumps Nos. 1, 5 or 4, cach
cyvlinder and
therctfore

one usually

tar piece of machinery receive

differing only in size of
location of valves;
the description. care and operation of

size and

cne will in generad apply to all of those

ahove mentioned.
DRESCRIPTION AND BUILD,

The Duplex air-pump No. 2, is con-
structed  with four cylinders, the two
upper heing air cylinders, and the two
lower steam, while the right steam and
air cyvlinders are commonly titled low-
pressure, and the left side steam and
air cylinder high-pressure.  These par-
ticular terms, no donbt, convey the

[dea to some that this is & compound
pump, which uses its steam compound;
but such is not the as the
cvlinders operate as simple engines, the
right slide valves controlling the move-
ment of the left piston, and the left slide
valves controlling the right piston, each
receiving their steam direct from the
Boiler, and exhansting direct to the at-
niosphere, which will be noticed by the
following description:

case, steam

Considering the air-pump to be at a
clandstill, with its steam throtile valve

shut off, the law of gravity would nat-
urally cause the pistons and slide vales
to fall to their lowest point of contact.
Accepting this to be the position of the
pumyp at rest, we will {irst describe the
up-stroke.  When the air-pump throttle
valve is first opened, steam passes over
the left slide valve direct to the nnder
face of the right, or low-pressurc piston,
foreing it upward, and at the same time
steam passes over the right slide valve,
and is conveyed through suitable port-
cpening to the upper end of the high-
pressure cylinder, thus holding down
the left piston until the right piston has
nearly completed its stroke, when a re-
versing plate studded to the under face
of the piston engages a button on the
upper end of the right reversing rod,
raising it upward, and with it the right
slide valvo__ as the reversing rod and
slide valve are attached together.

The right slide valve heing raised, al-
lows steam to he exhausted [rom the
upper end of the lett cylinder, past the
exhaust cavity of the right valve to the
atmosphere, and at the sanle tinie opens
the lower admission port under the
same valve, which steam forces the lert
piston until it nearly reaches
the upper limit ot its strowe, when it
reverses the left slide valve, the same
as done by The left
slide valve having been raised, connects
the
allowing

upward

was the right.

the exhaust from lower cnd of the
right. cylinder, ity steam fo
escape past the exhaust cavity of the
left slide valve to the atmosphere, and
at the same tinte opens the admission
port under the left slide valve,
steanm is conveyed to the upper end of

the right piston, forcing it down nntil

which

o)
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the reversing plate engages a shoulder
on the lower end of the reversing rod,
forcing it down, and with it the right
slide valve which, in this case, opens
the exhaust to end of the
left cylinder, and the upper admission
forcing down the left piston to the posi-
tion where the pump was first started.

the lower

In hrief, it might be stated that the
right slide valve controls the movement
of the left piston, and the left slide
valve controls the movement of the
right piston, and at no time ave bhoth
pistons in motion at the same time,

The air pistons directly con-
nected with the pistons, both
mounted on the same rod, one operating
directly over the other. The right, or
low-pressure  piston, first
stroke  upward, recelving air in  the
lower end of its cylinder past the lower
receiving and discharging air
from the upper ond over to the high-
pressure covlinder past thie upper inter-
mediate Then the
high-pressure piston moves upward vo-
COMpPTe
15 cvlinder,

being
steam

makes ity

vialve,

discharge  valve,

ssing the air in the npper end of
torcing it past the upper
final discharge valve to the main reser-
voir, and al the =ame time receiving air
in the lower end of its exvlinder past the
Jower receiving and lower intermediate
discharge valves.  Thus we have hoth
pistons at the npper end of their siroke,
and about one atmosphere in the lower
end of cach cvlinder, and when the low-
downward
past the
valve to
receives

pressure  piston
volume of aiv
intermediate
the high-pressure

1ILOW  MoOVes
it forces s
lower discharge
and
a volume of air in the upper end of its

evlinder past the upper receiving valve.

piston.

The high-pressure piston then  comes
down and recompresses its aiv in the
lower end. forcing it past the Jower

final discharge valve (o the main reser-
voir, and receives air in the upper end

of its cvlinder, past the upper receiving
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and intermediate discharge valves. In
brief, both cylinders veceive free air
from the atmosphere each stroke, and
as the low-pressure cylinder is double
the capacity of the high, it will he ob-

that the low-pressure cylinder
handies one atmosphere at any
time; its work remaining constantly the
same, while the high-pressure cylinder
handles three volumes each stroke, and
recompresses  against  an  increasing
main reservoir pressure,

served
only

Care should be taken in starting the
pump, first, to see that all oil-cups are
filled, the drain-cocks opened, and the
piston swabg well oiled. Then turn on
the steam 50 ax to heat the
steam-pipe, pump-governor and steam
cvlinders, working out all condensation
before the pump Is started
hasty speed.

sltowly,

into nore

Carce should also he taken to know
that at  least twenty-five
pounds of air is stored in the main res-

twenty o oor

ervoir before the punip is caused to run
very fast, as no cushion is provided for
the alr or steam pistons except by stor-
age of pressure in the main
for the high-pressure side and storage

reservoir

of air in the high-pressure air cylinder,
to protect the low-pressure side.

After starting the
and working owt

pump  cavetully,
the condensation, the
drain-cocks should Dbe closed, and the
pump hastened into action, heing care-
ful not to race (he aiv-pump by running
it too fast,
The  troubles
class of air-pump arve confined to few;
whether they result in partial or total
failure, and no doubt more than %0 per
cent of the treubles are traceable to
the aiv-pump at sowe tinle having bheen
ran teo fast, causing unnecessavy heat,
followed with valves
shut, and in nearly every instance gives
ferewarning  of unusnal
lomeness, caused by one or hoth of the

experienced by this

sticking open or

trouble by



pistons making more rapid strokes in
one direction than in the opposite, and
in several cases causes a heavy pound
every allernate stroke.

In such cases excitement should not
overcome the better judgment of the
man in charge; good reasoning should
be applied, and the speed of the pump
reduced, although it may not support
maximum pressure. The prime object
in all such cases should Dbe to land the
train to a terminal, if such can Dbe done
with safety, and there have the pump
repaired. If, under such circumstances,
excitement prevails, and the air-pump
hastened in speed in an effort to sup-
port maximum pressure, it would be
much like increasing the task of a
sick man, instead of lessening his labor
and nursing him to health again.

In nearly all such cases as these de-
scribed the trouble wilth the air-valves
sticking open or shut Decausc of Deing
gummed with dirt or oil, and in some
cases caused only through heated metal

causing the valves to stick, or their
Promotions
Mr. A. J. Davidson succeeds R, C. Duft

as president of the Beaumont, Sour Lake
& Western Railway.

J. F. Simms is appointed Superinten-
dent of the Ozark Division, with office
at Memphis, Tenn. vice H. H. Brown,
transferred, effective April 17(h.

R. S, Torrington is appointed District
Passenger Agent, with headquarters at
Detroit, Mich., vice F. B, Gilmer, re-
signed, effective April 1st.

H. H. Brown is appointed Superin-
tendeut of the Kastern Division, with
cflice at Springfield, Mo., vice A. O'Hara,
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cages loose and getting out
of place, renders it important that an
air-pump should never be raced, nor
allowed to work so fast that the ex-
haust bheats can not easily be counted,

becoming

each exhaust representing a single
stroke of each piston,
Should an air-valve become stuck,

and prevent the receiving of air at cue
end of one or bhoth cylinders, it is evi-
dent that the piston or pistons must
travel idly in one dircction, and if trav-
eling in a partial vacuumn, must act as
a pneumatic hammer, and cause severe
pounding, and to reduce the speed
would lessen the danger of breaking a
other

failure, but

reversing-rod or piston-rod, or

wise causing a complete

would also tend to cool the air-pump,
and again get it to operate all right.

And since this is a good remedy for an
air-pump disordered condi-
tion, it should bhe good treatment for
air-pumps at all times, and in all kinds
aof service,

when in a

and Changes.

given an extended leave of absence, ef-
tective April 17th,

S. 8. Butler is appointed
Agent, with headquarters at 512 Garri-
sonl avenue, Fort Smith, Ark., vice J. L.
Reinach, deccased, effective April 27th.

General

jeorge I, MacGregor, formerly agent
at Memphis, Tenn., is appointed Freight
Claim Agent, with headquarters at St.
He fills the vacancy caused by
the death of J. K. Leith. Mr. MacGre-
gor has been connected with the KFrisco
in various capacities for the last twenty-
three years,

J.ouis,

Alfter you hit the ball do not forget that vou are
expefled to make first base
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Care of the Fire-Box.

P. W, GOOCH,

There is possibly no other one part
of a steam locomotive that requires so
close attention or requires more repairs,
and is so0 essential to be kept in good
order, as the immediate parts of the
“fire-box,” and the parts that are joined
thereto.

s

The fire-hox, too, is now, and has heen
for a long time, the greatest center of
interest to the builder of locomotives,
and many have spent Jong and serious
study on the subject in order, if possi-
ble, to bring out something that will
reduce to a minimun the dangers attentd-
ant, the strains and unequal pressures
to prevent, and last, but by no means
the least, to produce a box in which to
secure more perfectly the thorongh com-
bustion of the fuels
greater nuniber of
evaporated or
of fuel

used ancd obtain a
pounds of
condensed to the pound
consumed.

This is a subject worthy of the best
mechanician’'s attention, and that also
of our officials in the mechanical de-
partment.

It has repeatedily been proven by ex-
perimental test that when an engine is
working hard and the fire-hox tempera-
ture is 2,700 to 3,000 degrees, that the
circulation in the parts around the fire-
box in all the various styles of Ameri-
can-built engines is so poor that there
is actually a space of from 14" to IL”
next to fthe sheets of the fire-box that
is filted with the superheated stean, and
which, for proper circulation,
keeps the water away from the sheets
while the fire is thus retained at such
2 high temperature.

This aceounts for the unusual heat-
ing of the sheets, large exparsion of the
parts and the direct “fire-
cracks,” broken staybolts, and the many

water

lack of

cause of

cther common ills, besides a loss of fuel,
increased repairs resulting in loss of
the power while in the shops, and the
increased danger to {he lives of em-
ployes in the resultant explosions which
resiuit,

All this could be largely relieved by
some means of getting good rapid cir-
culation around the fire-box when steam-
ing hard on grades and at all times.

This has been seen and recognized
throughout the railroad world, and in
all nations there is an evidence of this
by the various mechanics devising va-
rious means to bring about the one re-
sult, viz.: To obtain throughout ihe
boiler a rapid and thorough circulation,
and at the same time to prevent the
“priming” which is caused in hard
service by the rapid circulation waters
releasing the steam when reaching the
surface,

In the modern locomotive
heing built today, the constructors have
given double the width of the space
around the sides of the fire-box in or-
der to first get a longer staybolt, which
will have as a resultaunt more “spring.”
Second, a larger space in which to ob-
tain betler circulation,

Anlerican

This has done a great deal to relieve
the common ills, but yet they are tar
from the desired result.

When an engine is working on high
duty the sheets of
much heated

the fire-hox get
and expand, while
the shell, or outside sheets, remain prac
tically the same temperature so long as
the pressure is maintained at a given
pressure. So you see the expansion and
contraction of the parts are greatly dif-
ferent, unequal strains are
set up at each change of “fire-box tem-

very

and many
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perature,” with the many broken stay-
bolts and other troubles attendant.

Now, my suggestion as a remedy for
this is along lines that are identical,
but was applied in a set of stationary
boilers, where a forced draft was used.
and the temperature in fire-hox some-
times reached 3,500 degrees.

The experiment was a decider
cess, and has given more than our most
sanguine expectations.
success is putting it too mild, for it is
still largely used in that district, and

SUe-

To say it was a

"

space is about 5 A plate of steel, I,
that it conforms to the con-
tour of the fire-hox, and extends from
about 3” from below top horizontal line
of crown-sheet to within 12" of the bot-
tom of leg. The fire-hox staybolts pass
through this sheet, I, through holes 11"
larger in dianieter than the staybolt,
in order not to cause any binding. The
sheet, I7, is Lield by a sufficient numher
¢f staybolts independent of others to
the outside sheet, hence expands
and contracts with outside sheet, and

i s0 Dbent

and

~

End and Side Elevation of Fire-box.

all new power is heing so equipped.
Both the repair and fucl bills are
sreatly reduced, and Ulife” added to

the hoiler,

In the accompanying sketch you will
of the of a fire-
locomotive hoiler-head
and Crown-
DD, fire-hox
“eirculating
“circulating

note i view rear cnd
box of a with
removed, showing Radical
Stays, BB3: C. door:
stayvholts, ete.; I B, [, 13,
plate stavbolts,”” and F, I,

sheet

plate.” A rough sketeh  which  will,
Lowever, suffice to explain,
In the legs of modern boilers the

not hinder inside sheet or stay-

does
bholts at all.
This sheer extends the entiye jength

of the fire-box, and on both sides. and

iong  head-width  of  box. and  same
height as the shects on sides.

The object of these sheets ave, asthe
sheet is held rvigidly in the center of
the space, that as heat is gathered in
the water next to the fire-box, the steam
and heat immediately rises and causes
the
and

rise to take place of the heated water,

water in ourside space to descend
co urder lower edge of plate, and

@v





