LOCOMOTIVE LUBRICATORS

Serial 2338 Tdition 1

- DESCRIPTION, OPERATION, AND DISORDERS

PRINCIPLE OQF OFEEATION

1. . Purpoge,—The purpose of the locomotive lubricator is
to zupply ol toothe steam chests and the eylinders and thereby
lubricate the wearing surfaces of the valves and the pistans, as
well as the suriaces with which thev are in contact.  Locomotive
hibricatars ave of two Lypes, hydrostatic and force-Teed,  As the
time implics, the operation of the hydrostatic Tubricator 13 due
to the pressure cansed by the weightl of a body of water, With
a Torce-feed lubrivator, the nil is delivered to the required points
by oil pumps.

2. Operation—The vperation of a hydrostatic locomotive
lubricator will be explained from the conventional view shown
in Fig. 1. The steam irum the boiler passes through the pipe o
to the condenser b, and there condenszes, fillitg it up tu the point
shown, TFrom the condenser, the water passes ilirough the
water pipe ¢ to the ail reservoir d and fills all the space not accu-
pied Dy the oil, which is here indicated by dark dash lines. The
el also fills the oil pipe ¢ and the ol passage £, which terminates
at the botlom of the feed nozzle 70 The steam from the con-
denser pagsses (hrough the equalizing tube b oand condenses and
fills the sight-feed chamber ¢ with water up to the outlet through
the choke ¢ in the oil pipe §. The steam pressure in the con-
denser exerts & downward pressure oo the water in the water
pipe and causes an upward pressure to be exerted on the oil in
the oil rescrvoir as indicated by the arrows. This pressure
weould Torce the ofl throngh ihe feed nozzle were it not halanced
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2 LOCOMOTIVE LUBRICATORS

Ly the steam presstire in the equalizing tube, excrting an equal
downward pressure that is trapsmitted Lo the oil through the
water in the sight-Teed chamber and the opening through the
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enter into the forcing of the oil through the lubricator.  The
reason that the oil i5 forced through the feed nozzle can be

undersiood Trom the following: Tt is o law of hydroziatics

3
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that the pressire exerted by the weight of a eolumn of water
depends solely on its heighl and not on (he diameter of the tithe
ar vessel in which the water is contained. The oil in the ail
reservoir is subjected to the pressurc of two columns of water
ni unegual heights. A downward pressure 1s exerterd by the
water in the sight-feed chamber on the oil. and this pressure,
aceording to the law just stated, is not affected by the small
apening through the iced nozzle, i depends solely on the
heipht of water in this chamber.

An upward pressure is exerled on the oil by a column ol
water that extends from the hottom of the reservoir throtgh
the waler pipe to the top of the water in the condenser.

The upwatd pressure eserted by the weight of the portion
of this column of water in the water pipe below the level of the
chilee halances the downward pressurce cxerted by the column of
water in the sight-feed chamber, provided the water in the res-
ervoir is on a level with the choke.  Thercfore, it is the pres-
sure dite to the weight of the remainder of the column of water
in the water pipe and condenser, as measured from a paint on
o level with the choke Lo the surface of the water, that forces
the il through the feed nozzle, This height of water is indi-
cated hy the Tine 7 and is called the hydrostatic head.  The pres-
sure exerted per square inch by this height of water ig about
e ounee Jor each inch oi eyt

The water pipe could be extended to the surface of the waler
i the condenser as shown by the dash lines, ar such a pipe in
the condenser conld be made smaller, or omitted, as 15 the prac-
tice; but according lo the law stated, the pressure exerted by
the water wonld be the same,

VWith the water in the ofl reservoir helow the lewel of the
choke as showr, the water and the oil in the reservolr below this
level will exert a lesser upward pressure on atl equal height of
water in the water pipe than if the columm in the FESETVIHT Wik
All water. A decrease in this upward pressurce has the sutne
effect as if the height of the hydrostatic head was mcreazed,
Therefore, the hydrostatic head is highest when the oil reservnir
is futl of il as when the lubricator has just heert filled, amd the

head lessens s the oil feeds oul.
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The nil, as it is forced throwgh the leed hozzle, floats
up in drops 1o the surface of the water in the sighi-Teed cham-
ber, iwhich a glass &, Fip. 1, 15 set so that the rate of feed can
be observed. The il is canght by the steam that is Nowing
through the equalizing tube and is carried through the choke [
into the oil pipe 5. The ail, a3 i1 Teeds out of the oil reservoir,
1s replaced by water, hetice as the lubricator continues to operale,
the height of the water in the oil reservoir increases, and the
depth ol the oil decreazses. The oil reservoir will become
empty of oil first, the oil pipe next, and the vil passage last.
Befare the lubricator -can be refilled with oil, the water with
which the oil reservoir, the vil pipe, and the oil passage are filled
st be drained out by opening the drain valve . The water
cannat rise in the comdenser ahove the end of the equalizing lube,
hecause aiter this level is reached the water overflows into the
tuhe and 15 carried through the choke to the nil pipe. There-
fore, the equalizing tube determines the height of the water in
the condenser and hence the height of the column of the water
in the water pipe. As alteady stated, the choke Hinits the height
of water in the sight-feed chumber,

4. The condenszer is made large enough to [urnish an
abundant reserve stpply ol condensed water so that even an
excessive amotint can be withdrawn without materially affecting
the height of the hydrostatic column,  The [3ct that the pres-
stire of a cofumn of water is alone responisible for the oil being
loreed through the feed nozezle can be shown by closing the
steam valve, thereby shutting off the steam pressure from the
lubricator.  The wil will continue to pass through the [eed noz-
zle as usual unlil the water in the condenser and the water pipe,
die to the absence of condensation with the steam valve closed,
becomes aboat on a level with the sater in the sight-feed cham-
ber. The two columns of water are then balanced and the feed-
ing of oil stops,  The lubricator shown in Fig, 1is of the single-
feed tvpe, whereas a Tocomotive lubricator has at least three
feads, one for each steam chest and one for the ait compressor,
and sometimes as many as sever.  When more than one feed
i5 used, the other feed nozzles are connected to the oil pas-
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sage ¥ and an equalizing pipe is provided for cach sight-feed
chatnber 1o balance the stearn pressure on the il and to carry
it 10 the ail delivery pipe.  One water pipe of water pazsage
is wsed, regardiess of the number of the feed nozzles.  Usually
one oil pipe in the lubricator serves for all sight feeds, but
sommelimes an oil pipe is used for cach feed. AN hydrostatic
lubticatars comtait the above essential parts and the only diller-
ence between the different mukes i3 found o the details of con-
struction,  The foregoing shows that a lubricator consists pri-
miarily of a condenser for condensing the steam, an oil reser-
voir for holding the oil, a water pipe or water pussage for con-
veving the water from the condenser to the boiiom of the il
reservoir, an ail pipe and an oil passage to convey the oil from
the reservoir to the feed nozzles, and an equalizing pipe or pas-
sage for each sight-feed chamber.

FURPOSE OF THE PARTS

5. Steam Valye— The purpose of the steam wvalve s
Fig. 1, is to admit and shut off steam to the condenser when
starling and stopping the lubricator,

6. Water Valve.—The purpose of the water valve #,
Tig. 1, is to open and close the communication hetween the
condenzer and (he oil reservoir,  The valve is closed when fill-
ing or shutting off the lubricator or at other times as may be
desired, and is kept open when the lubricator is in operation,

%. Regulating Valve—The purpose of the regulating
alve o, Fig. 1, is to prevent, when necessary, the passage of
pil through the feed nozzle and also tn regulate the rate at
which the oil feeds, When the valve is cpened wider, the rate
of leed inereases, and turning the valve toward closed position
decreases the rate of feed.

%, Filling Plug.—The filling plug r, Fig. 1, is used to close
the opening in the vil reservoir through which the resCrvoir is
flled with oil.

9. Water Pipe. -The water pipe c, Fig. 1, 15 used to trans-
tnit the pressure of a column of water to the ail i the teservoir.
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The lower end nf the water pipe is brought as close as possible
to the hotiom of the oil reservoir o as (o prevent the oil from
floating up through the water in the pipe to the condenser fmme-
diately after the luhricator has heen filled and put inin opera-
tion. The wil is trappfid in the oil reservoir as soon us the
water it the reservoir comes ahove the end of the water pipe.

10. il Pipe.—The purpose of the oil pipe ¢, Fig. 1, is to
convey the oil from the oil rescryoir to the oil passage.

11. Egqualizing Pipe—The purpoze of the equalizing
pipe i, Fig. 1, is to transmit the same steam pressure to the il
by way of the sight-feed chamber as is transmitted to the il
by way of the water pipe.  In other words, the equalizing pipe
serves to balance the steam pressure in the Tubricator, with the
result that the lubricator is operated by water pressure. The
steam from the equalizing tube also carries the ail through the
choke,

12. Choke.—The choke I, Fig. 1, is a metal plug that is
placed in the end of the oil pipe, and haz a small hole about
A inch in diameter drilled in it. The purpose of the choke is
tn testrict the fow of steam from the Juhricator and maintain
a pressure as nearly hoiler pressure as possible in il so that il
will feed evenly against the fluctuating pressure in the oil pipe,
Tf a choke were not used the change in pressure in the oil pipe
ench time the reverse lever ur the throttle was moved would
offect the rate at which the ail would feed through the feed
nozzle.  With some lubricators, chokes are used at the steam
chest only, whoreas, with others, a chaloe 1s placed at the lubri-
cator and also at the steamn chest.  When placed at the steam-
chest end of the ail pipe, the choke is somefimes referred to as

the steam-chest valve.

13. Drain Cock—The drain cock ¢, Fig. 1, is used {o drain
{he water from the oil reservoir preliminary to filling it with
oil.
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DETROIT LUBRICATORS

DESCRIPTION

14. Exterior View.—An exterigr view of the front of a
Detroit three-ieed Tubricator is shown in Fig. 2 (a) and a view
of the side of the lubricator is shown in view (&), The muon-
ber of leeds vary [rom three to eight, lnbricators of the latler
type heing uged with Mallet locomotives, The feed at the left
supplivs oil 1o the left steam chest, lhe center feed o the air
cotnpiressor, and the alher sight Tead to the right steam chest.

Fio, 3
The feeds are identified by letters on the bosses shown near
them.

The names of the parts are as [ollows:
in one piece with the il reservoir Bj ¢, sleam valve: d, steam
pipe: ¢, fller phig : f, water valve; g, regulating valves threaded
through the centerpieces fi; 1, sighi-feed drain valves: f, oil
control valve: k, drain valve; I, sight-feed rlaszses wilh similar
glasses upposite un the other side; a, glass for delermining

a, condeniser, cast




& LOCOMOTIVE LUBRICATORS

amotint of il in ol reservoir with an opposite glass on other
side: #, oil pipes to steam chests and air compressor, The
equalizing passages are cast with the condenser hody, and their
lorution is indicated by raised ribs on the hack of the body, As
indicated on the dial, the ail-control valve has thres positions
clare, foamg, and all open. Formerly, it was necessary to close
the regulating valves when it was desired to stop the festl of
il during temporary stops and they had to be reset again to
give the desired mumber of drops per minute. With the oil-
control valve, the permanent adjustiment of the regulating valves
is not disturbed.

15. Interier View.—sin interior view of the lubricator in
Fig. 2 15 shown in g, 3, in which sume of the parts have been
moved somewhat out of their {rie position, and others vmitled
i order to make the arrangement clearer. For examle, the
oil pipes ¢ are shown comnected to the side of the Tabricator
instead of the hacle.  Also, the cqualizing passages b have heen
moved out of their correct positions, The equalizing passages
communicate with the ol pipes and the sight-feed chambers ¢
The water pipe o, which conveys the water from the condenzer
to the baltom of the oil reservoir, is screwed at its upper end
into the top of the reservoir, although here shown cast with it
The water valve e controls the passage of water from the con-
denser to the water pipe and the oil reservoir. The il pipe f
that conveys the oil from the nil reservoir to the oll passage g
is serewed into the hottom of he reservelr, although here shown
cast with it, The bhall check-valve & is contained in a ball
check-valve body that is screwed on to the end of the water
pipe. The check is arranged in the body so that the waler can
discharge irom the pipe info the reservoir, bub cantot return
from the reservoir (o the pipe;  This valve only comes into vsc
when the valves af the lubricator are not closed in their proper
order when shutting it off, When shutting off, the vil-contral
salve should be closed first. the water valve next, and the steam
valve last. 11 the oil-control valve is closed first and the steam
valve next, the pressure in the condenser, owing {o its large
radiating surface, will reduce quickly. In the absence of the
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hall check, the hot il in the oil feservoir ol expand and
tack up throngh the water pipe into the condenser, where it
would pass through the equalizing passages to the oil pipes.

‘Thercfore, the ball check prevents the loss of pil should the

sfpam valve be closed before the waler valve,

of T T 1 R MR 1
T 3
6. The oil-control valve i, Fig. 3, 15 shown in all apen
position and oil s free to pass 0 the three feed nozzles, I
turmed arcund the reguired amonmt, or {0

jhe wvalve s now : e
ssage of oil Trom the ail pipe is pre-

closed position, the pa
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vented, Ilowever, if the valve 1= turned one-quarter turn to
the lelt, the passage of oil to the oil passage 7 and to the steam-
chest feed novzles will be stopped, but nil will continue to pass
to the central feed nozzle that communicutss with the com
pressor.  Access to any ol the feed nozzles can be nbtained by
unscrewing the centerpiece j irom the oil reservoir. A sec-
tional wiew of one of the feed nozzles iz shown removed Trom
the lubricator in Fig 4; the nozzle is made in two patts it
are scrowed together so as to permis of the application of &
ball check @ This check, one of which 15 used in esch Teed

Fia. 4 Fiu §

nozzle, closes the openiny b othat leads to che oil passage in the
lubricator when in dowt position as shown, bl in up position
the projeciions ¢ prevent the bafll fram closing the opening d
that leads (oo the sighi-feed chamber. The purpose of the hall
checks s to retain the il in the ol passage g, Fig. 3, when the
oil-control walve 15 closed.  The water i the sight-ieced cham-
bers ¢ is heavier than the oil in the il pazsage and, with the
regulating valves open and the control valve closed, the waler
and the oil would change places were the bull cheele nop held
closed, as 0 Fig, 4, by the weight ol the water o the sighe-Teed
chamber.
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1%. Cholie—A sectivnal view of the choke o, which 15
serewed into the plug b, is shown in Fig. 5. The choke has
vme straight passage-c 5y inch in diameter rilled thromgh il as
well as two cross-drilled passapes e and f. These passages
provide additional openings for the oil shoukd the passage ©
become stopped up at the upper end.  Doth ends of the choke
are threaded so that it can be reversed when the area of one of
the openings increases to % inch. The drain plug g is pro-
vided so that the choke can be blown out.  The choke used for

the air compressor is of the ball type and is placed next to the

lubricator, From the plug, the oil is conducted inty the steam
pipe through a sieam-chest oil plug, which will e described
farther om. ‘I'he purpose of the choke has already been
explained.

OFERATION

1%, Feeding Oil—The operation of the lubricator in feed-
ing oil is similar to the action of the conventional type of lubri-
cator in Fig. 1. The pressure due to the weight of the water in
the hydrostatic column, the height of which is indicated by the
line n, Fig. 3, is transmitted throogh the water pipe d o the il
it the oil teservoir, This pressure forces the oil through the
ail pipe f, the il passage ¢, and the Teed nozzles from which il
floats up to the surface of the water in the sight-feed chambers c.
The flow of steam through the equalizing passages b then car-
ries the oil into the il pipes .

19, Filling.—Before starling to fill the lubricator, moyve

ihe handle of the contral valve, Fig, 3, te closed position so as
tp provent the possibility of the steamn {rom the steam chests
passing through the oil pipes 1o the vil sezervoir, then close the
water valve ¢ and the steam vabve k. ITowever, 1t the water
valve is tight, it Iz not necessary to close the sleam valve,  (Clos-
ing the waler valve saves the waler in the condenger, and per-
mits the Tubricator to he staried socner than iT the condenzer
were drained and then allowed to condense Tull aguir.  Next,
open the drain valve § until the il reservolt is emplied of water,
theil elose the drain valve, remove the filler plug o, fill the oil
reservoir with elear strained oil, and replace the plug.  II there
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15 not enotgh oil to Ol the reservaoir, wse water o make up the
required quantity. [T the Tohricator has been recently under
pressure, remove the fifler plug slowly, and do not close the drain
cock entirely hefore the plug iz removed. This precaulion pre-
vents {he pressure in the ofl reservoic Trom blowing the vmulsi-
ficd vil into the eab when the plug is removed. The cil-plug
apening 15 below the top of the vil reservoir so that the reser-
vuir cannot be completely filled with ail,  The space in the res-
ervolr between the highest ail level and the top of the reservoir
is valled the expansion chamber. Tts purpose is to permit the
oil to expund without damaging the rezervnir when the lnbrica-
tor is not in operation and all valves are closed,

20, Starting Lubricator—The lubricalor should be
started about 15 minutes before leaving the tenminal.  To start
the ibricator, open fully the steam valve and the waler valve
and move the handle of the oil-cantral valve to all open posi-
tion. Then adjust the feeds fo the maxinmm munber of drops
required by means of the regulating valees.  For lighier service,
the number of drops can be decreased by throtiling the ail-con-
trul valve,

21. Stepping Lubricator.—To stop the lubricator, close
the oil-contral valve firsf, then the water valve, and the steam
ralve last.  While the ball check-walve b, Tigo 3, would pre-
vent the pressure in the oil reservoir from lorcing the oil up
the water pipe into the condenset should the steam valve he
closed first, vel this check-valve should be regarded as a safe-
guard onfy, and the other walves should be closed in their
propet order. With a lecomotive that uses superheated stear,
the steam valve should be allowed to remain open Tor at least
LS minutes after the water valve and the oll-contral valve have
heen closed. The sfeam then carvies all of the oil from the
oil pipes into the steam chests. 11 the steam valve were closed
at the same time as the other valves, the superheated steam
that remains in the steam chests would cause the water in the
sight-feed chambers to flash intn steam, and the oil in the oil
E.m.._mn that would be carried back with the steam would be
deposited on the sight-feed glasses and noesle tips,
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DETROIT TRANSFER FILLER

22, Purpose— The purpose of the Detroit transfer filler
shown connected to the lubricator in Fig, @ is o transfer a
reserve supply of oil to the lubricator when it becomes empty.
The transfer filler does away with the necessity of filling the
lubiricator in the ordinsty manner ot long runs.

2% Description.—In Fig. 6 the transfer filler and the
lubricator ate shown partly in section, The wuter pipe a is
comnvcted to the water space in the oil reservoir, and the nil
pipe b iz connected to the oil passage ¢ in the oil reservoir:
hetice these pipes normally are filled with water and vil, respec-
tively, To transler the oil to the oil reservoir of the lubricator,
it is merely necessary to open the valves d and e, As the water
enters the transfer fller past the valve d from the pipea, the
oil in the transfer filler, being Lighter, floats upwards past the
valve ¢, through the ofl pipe b to the vil reservoir and replaces
the water that is passing from the reservoir of the lubricator
to the transfer filler. Thereiore, the waler in the oil reservoir
finally replaces the nil in the trunsier filler, and the oil from
the trunsfer filler takes the place of the oil in the oil reservoir.
The transfer filler is provided with a Gller plug £, a drain
cock ¢, and a gauge glass . Should the pressure of the nil in
the transfer filler hecome excessive, owing to the heat from the
boiler head, the valve { unseats against the pressure of the
spring shown and permits some of the vil to pass through
the water pipe to the lubricator.

NATHAN LUBRICATORS

24. Exterior Views.—An exterior view of the {ront of a
Nathan {hree-feed lubricator is shown in Fig. 7, and an exleriar
view of a six-jeed hulricator is shown m Fig. 8. With the
three-feed lubricatur, the center feed is for the air compressor
and the left-land and the right-hand leeds are for the leit
and the right steam chests, respeciively. With the six-feed
lubricator, and two end Teeds at the left comnect to the left
steami chest and eylinder, and the two end feeds at the right

alda—2
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connect 1o the right steam chest and exlinder. The two middle
ieeds supply oil 1o the two alr compressors,  TE bt one air
compressor 1= nsed, the other Teed s used Tor the stoker engine.
The poiniz to which (he feeds connect are marked on the
boszes ahove eich sivht-feed slass.

25, Names of Parts—The names of the exterior parts of
the lubricater shown in Fig. 7 are as follows: g, condenser,

Fua. 7

screwerd intn the vil reservoir b; ¢, steam valve; d, filler plug,
which may be transferred to the opening closed by the plug e,
if necessarv; {, water valve; g, repulating valves; A oil cut-
ot valve: 7, sight-feed glasses, with similar glasses directly

appisite on the other side; §, sighe-feed drain valves; &, oil-

reservoir drain valve: and [, mlasses for ohserving the depth of

ﬁ : ail in the oif reseryoir;  The oil pipes are connected 1o the back

- . uf (he lubricator and cannot be seen in Fig. 7. With the six-
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foed lubricator, Tig, &, there 1= not encugh room in the con-
denzer for all of the equalizing pipes, and two are placed
nutside, as shown.

96, Interior View. -In Fig. 9, the three-feed lyhricator s
hroken away 8o as lo show the inleriof parts. The three
equalizing tubes m are serewed into the top of the oi rEservolr

i

i,

and comuect to three passages 5, LW shown, that lead to the oil
pipes . Lhe passages f [rom the sight-feeds are cast in the
body of the oil roservoir and open at their upper ends inlo
the pussages #.  From the condenser a, the water [rsses Ly the
water yalve f to the waler pipe s, which is screwed at its upper
end into the oil reservoir.  The oil pipe t, through which the
passage of oil iz controlled by the oil cut-out valve &, commu-
ledles with the oil passage u that leads 1o the feed nozzles o
The oil passage can be cleaned out by removing the plugs e
The il pipe can be removed hy taking out the plug #. The
gil-control valve, when closed, stops the passage of oil through
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4l of the feed nozzles except the one that is cotinected o
the compressor. This valve therefore permits the feeds to the
stearn chests to be started and stopped without uperaling the

regulating valves of these iceds and thereby changing their
ad justment.

9% Lubricator With Booster Pipes.—It sometimes hap-
pens with superheated steam and with the locomotive operating
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under severe conditions that the Jeed of the Iubricator is
retarded by the back pressure [rom the stemm chests and the
locomotive does not ohtain sufficient lnbrication.  To assist the
steam that passes through the cholee pluge to deliver the oil to
the valves, a pipe catled & booster pipe is used for each steam-

Fa;o 10

chest all pipe. As shown in Fig, 10, one end of the booster
pipe @15 connected Lo the condenser and the other end is con-
nected to the oil pipe in front of the choke &, The passage of
the stemmn {rom the condenser to the booster pipes iz controlled
by the valve ¢ This valve must not be confused with the main
Inbricator steam valve, which, with this arrangement, is located
in the steam pipe . The hooster steam wvalve ¢ should be
opened wide and kepl open while the engnie is n service.

28. Operation—The operation of filling, starting, and
stopping the Nathan lubricator docs not differ materially from
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the Detroit labricatnr as already explained. However. when
filling the Nathan lubticator the regulating valve oi the come-
pressor tust he closed because this iesd is not cut off when
the ail cut-out valve 1s closed, as with the Delroit lubticator.

CHICAGOD LUEBRICATORS

DESCRIPTION

26y, Exterior Views—An cxterior view of the front of a
Chicagn three-feed Tubricator is shown in Fig, 11, and a front
view of a five-Teed lubricator is shown in Fig, 12, The fiwre-

feod labricator requires two more equalizing tubes o, which are
tapped into the other enqualizing tubes & r.H both inm..‘.m. the
equalizing tube for the center feed comes directly rnr_s,; the
condenser and cannot be seen when the lubricators are viewed
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from the [ront. With the three-feed lubricator the cenfer feed
iz for the air compressor and the left-hand and right-hand feeds
are for the left and the right steam chests, respectively,  The
five-feed lubrcator is designed 1o Teed il to both the steam

chests and the eylinders.  The two outside Teeds are connected
by the ol pipes to the steam chests, the two inner [eeds are
connected to the cylinders, and the center fecd supplies oil to

the air compressor,

20. Names of Parts.—The names of the exterior parts of
the lubricator, Fig, 11, are as [ollows: ¢, condenser; d, oil
reseryoir; e, water valve; f, regulating valves; g, sight-feed
drain valves @, pressure valves; €, sight-feed glasses with gismi=
far glasses directly opposite an the other side of the lubricator

T
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i, gange glass with a similar glass opposite to show the amounl
oi pilin the oil reservoir; &, oil-reservoir drain valve: and [, the
filling valve, The pressure valves are used to shut off the
steam to the sight-feed chambers should one of the gaskets,

N
ol

= |:
L

used Lo pack the sight-feed glasses, blow oul. In this event,
the regulating valve at this ieed shiould also be closed and the
sight-feed drain valve opened. The vegulating valves f are
threaded through the cetiter pieces, which ate screwed into the
il reserveir,
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31. Interior View. In Tig. 13 is shown a perspective
view of one style of Chicago three-Teed ubricator with a part of
the condenser and nil rescervoir brolken away so as to show the
interior arrangement. When the steam valve in the steam
pipe o is opened, steam passes through the pipe b to the con-
denser and there condenses. From the condenser the water
passes throngh the water pipe ¢ to the oil reservoir, The oil,
which is above the water, passes through the oil pipes and oil
passages d to-ihe chambers helow the feed nozzles ¢ The steain
from the steam pipe b also passes through the equalizing pipes
and through passages to the sight-feed chambers, which All
with water. From the feed nozzles, the oil floats up through
the water in Lhe sight-Teed chambers, and is earried throught the
oil pipes by the flow of steam {from the equalizing tubies,

292, (Choke—A sectional view of the steam-chest valve or
choke s shown in Fig. 14, in which the oil pipe from the luliti-
cator is coupled 1o the cap ¢, The choke plug b is movable and
is designed to vary the opening through which the
oil passes in accordance with the pressures in the
oil pipe and the steam chest, When the pressure
in the ail pipe exceeds the pressure in the steam
chest, the chake plug moves down as shown, and
the oil passes through the opening ¢, which is
Gy inch in diameter.  When the steam-chest pres-
sure is the greater, the choke moves up and the

Fio. 4 gil passes through the openings d as well as the
ppening ¢, the combined opening now being % inch.  The
valve has a lift of ¢ inch. The choke for the compressor and
the one for the cylinders are placed at the lubricator and are of
the fixed type. ;

33. Operation—To stop the lubricator, close the swatet
valve first, then the regulating valves, and the steam valve last.
To start the lubricator, open the steam valve fully, the water
valve next, and the regulating valves last,
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STEAM CHEST OIL PLUG

34, Purpose.— ke purpose of the steam chest oil plug
used with all types of lubricatnrs is to convey the oil Trom the
chalee tn nhiour the center of the steam pipe and there atvmize the
oil or break it up inte a fine spray.  This results in the oil being
mixed more or less inthmately with the steam and as the labri-
cated steam passes to ull of the moving parls, the wearing sur-
faces of these parts us well as the surfaces with which they are
in contact are therehy lubricated. I[ the oil were delivered o
the steam pipes in a ligaid state, ils lubricating effect would he
lost hecause the oil would either he swept out prematurcly by

Fu 15

the exhaust steam or the oil would not be distribated doiformly
over he wearing surfaces.  The steam chest ail plug is serewed
into the steamn pipe as fat above the steam chest as possible so
that the oil spray will have a grealer opportunity to mix inti-
miately with the steam heforc it enters the steam chest.

35. Types of Plugs—Cne style of stean chest ofl plug,
known as the spoon type, 15 shown in section in Fiao b iThe
casing that containg the vil-pipe choke screws on o the upper
end of the oil plug, and the central threaderd portion iz where the
plug is screwed into the stewm pipe. Two slots, each o4 inch
wide and 14 inches long, are cut in the spoon-shaped el that
projects into the stewm pipe. The atomization of the oil is
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