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CLAYTON

DUAL INSTALLATION

SINGLE INSTALLATIONS

DEWANDRE

INTRODUCTION

The Clayton Dewandre rotary exhauster has been
lesigned to provide vacuum on diesel engine railcars for
the operation of the vacuum power brake. The railcars are
fitted with the Gresham and Craven Quick Release Brake
System incorporating @ feed valve, which eliminates the
necessity for a snifter valve in the exhauster itself. Generally

two exhausters, belt driven from the engines, are fitted to
cach power car and these work in conjunction with a self-
contained lubricating system, both exhausters drawing oil
from the common Ol Separator and Container Unit
other installations where the exhausters are

distance from each other, two separators are necessary.

INSTALLATION

A non-return valve is fitted between the exhauster and
the brake pipe, to prevent loss of vacuum from the system
when the exhauster is stationary. It is also essential that a
filter should be positioned between the exhauster and non-
return valve to prevent any dirt from the brake system being
drawn into the exhauster. The exhauster should be
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mounted to permit a flow of air over the body, which is
finned 1o provide efficient cooling when operating for long
continuous periods. The pulley is usually arranged for
triple V' drive belts and the lug mountings allow for belt
adjustment.
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The Clayton Dewandre rotary exhauster has been
designed to provide vacuum on diesel engine railcars for
the operation of the vacuum power brake. The railcars are
fitted with the Gresham and Craven Quick Release Brake
System incorporating a feed valve, which eliminates the
necessity for a snifter valve in the exhauster itself. Generally
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INTRODUCTION

two exhausters, belt driven from the engines, are fitied to
each power car and these work in conjunction with a self-
contained lubricating system, both exhausters drawing il
from the common Oil Separator and Container Unit. In
other installations where the exhausters are at t00 great a
distance from each other, two separators are necessary.

INSTALLATION

A non-return valve is fitted between the exhauster and
the brake pipe, to prevent loss of vacuum from the system
when the exhauster is stationary. [t is also esseatial that a
filter should be positioned between the exhauster and non-
return valve to prevent any dirt from the brake system being
drawn into the exhauster. The exhauster should be
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mounted to permit a fiow of air over the body, which is
finned to provide efficient cooling when operating for long
continuous periods. The pulley is usually arranged for
triple V drive belts and the lug mountings allow for belt
adjustment.




ROTARY

EXHAUSTER

FOR RAILCARS

DESCRIPTION and OPERATION

The exhauster is a rotary sliding vane type pump.  The
main parts are the body (1), the rotor (2). the heavy duty
bearings (9) and (11) and the spring loaded sealing plates
(10). The rotor carries six blades (3) and rotates about the
axis which is eccentric to the bore of the body.  The volume
of the spaces between the blades, rotor and ‘body thus
increases and deercass as rotation occurs. The inlet port
conneeted 1o the vacuum reser¥oir is situated on the side
where the spaces are increasingland the cxhgust or oulk
port on the side where they are decreasing, s
drawn in at a low pressure and expelled at a hther it
phmn pressure.

o permit expansion, the body is .0005°/.002" longer
i o v et slightly longer than the rotor

ades. The y are scaled off by the sealing
plates (10) Imdsd axially by means of 6 small springs (7
housed in pockets in the md covers (8) and (12). The
clearances between the rotor, blades and sealing piate are
Sealed ofF by the lubricating o1l flm. - The scaling plates are
located in recesses in the end covers and a peg riveted {0 the
plate fts into one of the spring pockets to prevent the sealing
plates turning with the rotor.

Allhuum the exhauster is designed to run at buwccn
400 and 1000 rpn. it is sl effcient a engine ‘ick-over”
peed. M nornml speeds the blades (3) are kcpl in contact

with the body bore by centrifugal force but at low speeds,
particularly when the oil is cold, the blades have insufficient
centrifugal force to keep them in their true motion. ~This is
overcome by the action of cam rings (4) at each end of the
rotor, which contact the inside edges of the blades and force
them to move out radially in their grooves to maintain
contact with the bore of the body. The cam rings are a
“push” fit in the sealing plates (10).

The clearance between the outer edges of the blades
and the bore s sealed by the lubricating oil drawn in throug!
the end covers.  The rotor shaft is mounted on a roller race
(11) at the drive end and a ball race (9) at the rear end, these
being located in the end covers. The roller race takes the
drive loading and is held in position by a hardened steel
collar (13). The direction of rotation is anti-clockwise
looking at the drive end.

During operation, the pressure inside the end covers of
the machine is below atmospheric, since the mean pressure
ofthe working spaces is below atmospheri. On the other
hand vilh the vacuum system at gimospheric

Dssire: the GOISry or EANGUSL pYessurels ubove atmos:
Fheric and Tor  few scconds antl A suficient vacaum is
generated there is a tendency to blow oil out at the shaft end,

or this reason a double seal (18) is fitted, which runs on
the hardened shaft collar (13).

THE LUBRICATING SYSTEM

Efficient operation of the exhauster is dependent upon
sufficen of being supplied to the two bearings, and also

o the exhauster 1o provide an effective sal between the
blades and the bore of the body. - The oil inlet connection
is situated at the top of the exhauster body and communi-
cates by a cross drilling to the end covers. The vacuum
created in the end covers is utilised to pull oil into the ex-
hauster from the oil separator unit and the recommended
installation is to pipe up the exhauster oil inlet connection
direct to one of the two connections beneath the oil separa-

tor unit, using 172" o/d piping and ensuring that the oil level
of the oil separator unit is between 0” to 12° below the outlet
port of the exhauster. The oil is discharged together with
the air evacuated from the brake system from the exhauster
outlet port through 1 o/d pipe to the separator unit which
retains the oil and permits the air to pass o atmosphere.
Itis essential that a “fall” is maint both oil feed and
return pipes between the exhauster and oil separator unit
to prevent “locking” in the pipes.

ned
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CLAYTON DEWANDRE

THE OIL SEPARATOR UNIT
The oil separator combines the oil reservoir and filters. .

Providing the correct level is maintained in the oil container,
that s, up to the illr plug on the side, no maintenance other
than periodic cleaning of the filters should be

The lubrication system is entirely il contaluei;
suction created by the exhauster drawing oil from one of the
bottom outlet connections through the lower filter in the
container. The oil passes into the exhauster to lubricate
all parts and is ejected together with the air evacuated from
the brake system and returned to the separator unit through
one of the large pipe connections in the top cover. A series
of baffle plates and the top filter separate the oil from the air,
the oil falling to the reservoir to complete the circulation,
and the air passing to atmosphere to relieve the pressure in
the system, thro her on top of the separator
unit.

To carry out the periodic cleaning, it is necessary 1o
remove the unit from its mounting. To withdraw the
filters :

1. Unserew the cight nuts securi

2. Remove the top plate

3. Withdraw the filer and baffle plate assembly com-

2 the top plate.

e of the con-
wing the nuts

the two filters in the b
lismantled by unscre

i and withdrawing the plates.
S N G, 440T €142)
b= SERVICING
Weekly on every 1000 miles, make  check at all oints, wilh clean engine oil. Check the drive bels for tight-
unions et e ar looseness and rectify where ness. 11 they need tghiening, loosen the mouning @
IThis is pattiularly impottant with regded. bolts and mave the exhter 10 take up the slck. then
To . 173bid SUppiy plpe Iralp the oflseparator shec lock up the bols again. When the belis are correctly
an air Tock will cause intermittent or possible failure of adjubted®’t “Should! be“possible . depresé. them
the exhauster lubrication system. about 172",
Top up the oil separator container., using clean engine  Every 20,000 miles, repeat the 5,000 miles inspection but
oil. (S.A.E. 30. e.g. Castrol XL). remove the separator filters for cleaning and at the
Every 5,000 miles. repeat the pipe inspection as already same time clean out (he container.  (See notes on Oil
cribed. Separator Unit)
Remove the plug in the buse of the oil container and  Every 50,000 miles, remove the exhauster for dismanti
drain off the oil in the lubricating system. ~ Replenish and detailed examination of all component parls

DISMANTLING OF EXHAUSTER

Remose split pin, shaft nut and washer (1), (16)
(17) and wikdraw the drive pulley. - Remove
e e key (14

2. Remove the end cover bolts (6) a
off the end cover
outer ring of the roller race (11) and the springs (7)
are removed with the end covers.

d washers (5).

To prevent damaging when removing the seal and
outer race from the drive end cover, a special punch .
100l must be used. The operation is illustrated in

Fig. 5.

4. Remove the sealing plates (10).
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ROTARY

DISMANTLING OF

Withdraw the rotor (2) together with the cam rings,
bearings. blades and shaft collar in one assembly
from the body.

6. Remove the blades (3) from the rotor.

7. Further dismantlin
only be

of the rotor assembly should
arried oul if it is found necessary o re-
To remove the races, cam
fit collar. the special extractor tool is
required. The operation is illustrated in Fig.
The claws of the extractor should be inserted be-
Ueen the bearing and cam ring,  On screwing
the bolt up against the rotor shait end, the race
and Shaft ol il be cxacien together, The
cam rings can then be removed from the rotor.

All component parts should be thoroughly eleaned
in a paraffin bath.

EXHAUSTER

EXHAUSTER (cont.

FOR AILCARS

INSPECTION OF DISMANTLED PARTS

After a long period in service. the bore of the body
may show markings in the form of lines or ripples
running longitudinally and_coinciding with_the
ends of the port openings. This is lhudl and if of
only slighi/extentline bodyEan be bsed far furlher
service. If the ripples aré pronounced Moxiend
for most of the circumference. the body should be
replaced. This condition can usually be attributed
1o the exhauster being operated without an ade-
uate oil supply.

Bea
Worn hmrw

should be replaced.

3. Rotor Blades.
The blades wear on the outer edge, but a certain
amount of wear is permissible. However, if the

inner edges are appreciably “'stepped " where the:
< contact the cam rings T D s b e
placed.

Sea os.
If the Facing of the sealing plates becomes scored
after 4 long period of service, they should be re-
newed.

Oil Seal.
The oil seal is-adversely aflected by Lllrl\ oil'and
dirty conditions generally, as the pa of grit
cause wear. A doubtful seal should .1I\\1)~ be
repluced

Joint
It

visable to fit new joints whenever the ex-
hauster is dismantled o obviate the risk of leakage.

ASSEMBLY OF EXHAUSTER

Reassemble o the following sequence after lubricating

all internal parts with clean engine oil.

< in position on the rotor.

Il race on the rear end shaft

al mbly tool illustrated in Fig
making sure that the race butts against the shoulder
on the rotor shaft.

ing

3. Reverse the rotor and assemble the inner ring of
the mlls.r race to the drive end shaft again using
the It hen with the same tool dnn
o (T Shan ellir up 1o the bearing.  See Fig. 8.

4. Check the bearings for tightness.

|
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CLAYTON DEWANDRE

ASSEMBLY OF EXHAUSTER (cont.)

Withdraw the guide sleeve, and using the special (@)
tool drise the ouer ring of the roller race into
position behind the oil s

Smear the end cover joints with grease and place

them on the covers in their correct position.

Replace the scaling plate springs in the pockets of ~
the end covers.

Fit_the sealing plates in ihe end cover recesse
taking care that plate peg is located
Wil o SE e sealiag I piats

9.

10. Refit the rear end cover 1o the body.
1. With the exhauster standing on its rear coverinsert

the rotor blades in their slots.

12 Refit the drive cnd cover to the body ; the spccil
uide should e fied over
nt damage 1o the ed;

by the. shalt collar. The opération is
; illustrated in Fig. 10.
5. Slide the rotor assembly into the body. 13, Replace the end cover bolts and washers. Drive

6. To fit the seal in the drive end cover, the special in the end cover locating pegs and then tighten
oscnible ool Misiritod 1 ot ey down the end cover bols. & the rotor to en-

nsert the guide sleeve, place the seal in position in sure free rotation.

the guide sleeve and drive it into its housin 14. Replace the drive key and pul

SPECIAL TOOLS
Assembly Tool TZ. 5297.

Guide Sleeve for Oil Seal TZ. 5298
3. Seal Guide TZ. 5299. .
4. Punch for Removing Seal TZ. 5300.

Bearings and Sleeve Extractor TZ. 5301. .
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As a recommendation to facilitate the stocking of
spare parts, each of the above items is placed under one of

SPARE PARTS LIST

Deseription
Shaft Nut 5/8° BSF
‘asher

Drive End C
Sealing Plate with Peg
caling Plate Spring

F
Solt Copper Washer
Pipe Fastener

Soft Copper Washer
Pipe Connect,

Soft Copp

FOR ROTARY

Class No.  Part No. Qty.
D 1
D |
A 2
D 2
c i
€ 12
B H
B 8
(¢ 4
(: 12
B 2
D 2 2
@ 50 R i
D 3l RE. 961 2
€ 32 RESI32 6
D 3 OREI-T 1

c

EXHAUSTER RE.GA. 242-1

Descriy Class
Ball Race e
Rear End Cover D
Plug 1/4° 5
Soft Capper Washer e
End Cover Locatine Pes D
Setscrew 38” BS| D
Shakeproof Washer C
Setscrew 5. 16” BSF D
Setscrew 5,16 BSF D
Spring Washer (o
Manifold D
Joint for Manifold A
Exhauster Body | c
Joint for End Cover A
tor Blade | C
Rotor and Shaft C

CLASSIFICATION OF SPARE PARTS

four categories, identified by letters, A, B, C or D.

Class A : Fast moving spares which will be required during

the first overhaul period up to 50,000 miles.

Class B : Parts in moderate demand, which may be required

during the second overhaul period.

Class C: Slow moving sparcs which. although subject to
wear and tear, would nol require to be changed until
the exhauster had been in service for a very long period.

Class D : Parts seldom required. These would only be re-
placed if the part had suffered external damage or had
been damaged during maintenance.
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ROTARY EXHAUSTER FOR RAILCARS

FF T T TR
M EEEN 1
— TORSONE T0 bR 1 NORMAL WORKING RANGE
b E 400-1000 R.P.M. .
it I MAXIMUM SPEED
g,*_ ik e ] 1200 R.P.M.
= } WEIGHT 48 LBS.
T T e EXHAUSTER PIPE CONNS.
% L - 1 VACUUM AND DISCHARGE 1" 0.D. PIPE
% . OIL CONNECTION 1/2” 0.D. PIPE
[ P2z 0IL SEPARATOR
% T |_[AGANST 25" Hg CAPACITY 11 PINTS
:‘T’ - WT { : AH | BELT DRIVEN *
: solloe B o LUG “MOUNTED *
BT T M eoorEn 3
T owsson ' SELF LUBRIGATED %
] i N Y Bl
= T [ s ey k]
I3 ! | ¢uARANTEED FACTORY
AN e RECONDITIONED UNITS
: \ \‘L\* AVAILABLE AS
LR
T

’\ﬂ\) CLAYTON DEWANDRE - LINCOLN ' ENGLAND
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