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CHAPTER 1
INTRODUCTION

Paragraph

1. SCOPE.

a. The instructions contained in this manual are for the informa-
tion and guidance of personnel charged with the maintenance and
repair of Bendix-Westinghouse air brake equipment. These instruc-
tions are supplementary to field and technical manuals prepared for
the using arm. This manual does not contain information which is
intended primarily for the using arm, since such information is avail-
able to ordnance maintenance personnel in 100-series TM’s or FM’s.

b. This manual contains a description of, and procedure for dis-
assembly, inspection, repair, assembly, and test, of Bendix-Westing-
house air brake devices after they have been removed from a vehicle.

¢. Chapters 2 through 12 are devoted to the complete overhaul of
the various types and sizes of air brake devices used on trucks, tractors,
trailers, and gun mounts. Chapter 13 includes auxiliary air devices
used in the air brake systems of such vehicles. Chapter 14 includes
the special tools and test equipment mentioned in the previous
chapters.
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ORDNANCE MAINTENANCE—POWER BRAKE SYSTEMS (BENDIX-WESTINGHOUSE)

CHAPTER 2
COMPRESSORS

Section |

DESCRIPTION AND OPERATION

Paragraph
IDESCRPEON . . o B i . .. IR 2
@peration H#F Sl W ST e WERCT S 3

2. DESCRIPTION (figs. 5, 6, and 7).
a. General. All Bendix-Westinghouse compressors are the single-

UNLOADING VALVE SPRING

DISCHARGE PORT

CYLINDER HEAD

AIR STRAINER

/
CYLINDER BLOCK~———m—zsl /

RA PD 308631
Figure 5 — A Two-cylinder Engine-lubricated Compressor

10
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COMPRESSORS

UNLOADING LEVER

DISCHARGE PORT
CYUNDER HEAD ey
TO GOVERNOR f

INTAKE MANIFOLD
DRAIN PLUG

CYLINDER BLOCK

BLANKING COVER AIR STRAINER

END COVER

NAME PLATE

ee——BASE PLATE
CRANKCASE

S ——D0IL FILLER FITTING

P >—eeDRAIN  PLUG

RA PD 308630

Figure 6 — A Two-cylinder Self-lubricated Compressor

acting reciprocating type and either have their own lubricating sys-
tem or they are lubricated from the engine lubricating system. Most
of them have water-cooled cylinder heads but a few have air-cooled
cylinder heads. The two different sizes have piston displacements of
7Y and 12 cubic feet per minute at 1,250 revolutions per minute.
Compressors having a displacement of 7Y4 cubic feet per minute have
two cylinders, each with 21 ¢-inch bore, and 1Y%-inch stroke. Those
compressors with a displacement of 12 cubic feet per minute have
three cylinders, each with 23 ¢-inch bore, and 1;-inch stroke. The
compressors will be found in a variety of designs to meet different
installation requirements for vertical, horizontal or flange type mount-
ings, and for belt, gear, or direct drives. All types operate continu-

11
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ORDNANCE MAINTENANCE—POWER BRAKE SYSTEMS (BENDIX-WESTINGHOUSE)

DISCHARGE PORT& UNLOADING LEVER

TO GOVERNOR ..

L ® CYLINDER HEAD

DRAIN PLUG —
AIR-STRAINER

CYLINDER
BLOCK

CRANKCASE

CRANKSHAFT
RA PD 308632

Figure 7 — A Three-cylinder Engine-lubricated Compressor

ously while the engine is running, but the actual compression of air
is controlled by the governor. Acting in conjunction with the unload-
ing mechanism in the compressor cylinder head, the governor starts
or stops the compression of air by loading or unloading the compressor
when the air pressure in the air brake system reaches the desired
minimum or maximum.

b. Identification. All compressors are identified by the piece
number stamped on the name plate riveted to the side of the crank-
case. Name plates also show the serial number and type of the
compressor, but compressors. cannot be identified by the serial number
or the type designation.

12
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.COMPRESSORS

DISCHARGE VALVE

PISTON

INTAKE MANIFOLD e = AIR STRAINER

OIL FEED LINE FROM ENGINE /;A PD 308559

Figure 8 — Sectional View of a Two-cylinder Engine-lubricated
Compressor

3. OPERATION.

a. Compressing Air '(ﬁgs. 8,9, and 10).

(1) During the downstroke of each piston, a partial vacuum is
created above the piston and as the piston nears the bottom of its
stroke, it uncovers intake ports in the cylinder wall. Air then enters
the cylinder above the piston by passing through the intake strainer,
the intake manifold, and the intake ports, in the cylinder wall.

(2) As each piston begins its upstroke, it covers the intake ports
in the cylinder wall and the air which has entered the cylinder is
' trapped above the piston. As the piston continues its upstroke, the

13
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UNLOADING VALVE CLEARANCE .

UNLOADING LEVER

WATER CONNECTION —» [l

7

DISCHARGE VALVE

UNLOADING VALVE

INTAKE MANIFOLD™

AR
STRAINER

OIL SEAL

B

OIL PUMP /

/

OlL PUMP RELIEF VALVE RA PD 308560
Figure 9 — Sectional View of a Two-cylinder Self-lubricated
Compressor -

air above the piston is compressed until the pressure developed lifts the
discharge valve and the compressed air is discharged through the
discharge line into the reservoir. \

(3) As each piston starts its downstroke, each discharge valve
returns to its seat preventing the compressed air from returning to
the cylinder and the sarhe cycle is repeated.

b. Not Compressing Air (Unloaded) (fig. 11). When the air
pressure in the reservoir reaches the maximum setting of the governor,
air pressure passes through the governor into the cavity below the

14
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COMPRESSORS

DISCHARGE VALVE CAP NUT UNLOADING VALVE CLEARANCE

DRAIN PLUG

UNLOADING
VALVE

DISCHARGE
VALVE

PISTON

OIL PASSAGE

CRANKSHAFT

OIL RETURN
TO ENGINE -

OIL FEED LINE

FROM ENGINE RA PD 308561

Figure 10 — Sectional View of a Three-cylinder Engine-lubricated
Compressor

unloading diaphragm in the compressor cylinder head. This air
pressure lifts the unloading diaphragm and one end of the unloading
lever. The unloading lever then pivots on its pin and the other end
pushes the unloading valves off their seats. With the unloading
valves off their seats, the unloading cavity forms a passage between
the cylinders above the pistons. Thus during the upstroke of each
piston, air merely passes back and forth through this passage and
compression is stopped. When the air pressure in the reservoir drops
to the minimum setting of the governor, the governor releases the air

15
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UNLOADING VALVE

UNLOADING LEVER
BUSHING

DISCHARGE VALVE

WATER
CAVITY

DISCHARGE VALVE

UNLOADING CAVITY

SPRING
UNLOADING VALVE
DISCHARGE VALVE
UNLOADING VALVE ADJUSTING SCREW
CLEARANCE

UNLOADING LEVER

' UNLOADING

DIAPHRAGM

CAVITY

DISCHARGE
PORT

UNLOADING
DIAPHRAGM

DIAPHRAGM
FOLLOWER

RA PD 308539

Figure ” — Sectional View of a Two-cylinder Water-cooled
Compressor Cylinder Head

pressure from beneath the unloading diaphragm. The unloading
valve springs therefore returning the unloading valves to their seats
and compression is resumed.

16
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Section 1
. DISASSEMBLY
Paragraph
Cleaning before disassembly..... ..... ... . ...... ... . 4
Marking before disassembly. . ... ... ... ................. 5
Removing and disassembling cylinder heads. . . .. .. ... ... .. 6
Removing and disassembling base plates (self-lubricated
compressorstonly R SUNNNEN . B B e - S 7
Removing and disassembling piston and connecting rod
Assembliesi g™ . . . ..l R 8
Removing crankshafts . .. ...... ... ... . ... .. .......... 9
Removing cylinder blocks. .. .......................... 10

4. CLEANING BEFORE DISASSEMBLY.

a. Remove all grease or dirt from the exterior of the compressor
by scraping, if necessary, followed by the use of dry-cleaning solvent
and a brush.

5. MARKING BEFORE DISASSEMBLY.

a. The cylinder head, cylinder block, air strainer, and crankshaft
of many compressors are designed so the compressor can be assem-
bled in several different ways to meet installation requirements. In
order to insure correct assembly, such parts must be marked before
disassembly to show their correct position in relation to each other.
This can best be done by making center punch marks in the related
parts to act as guides during assembly. The following parts, in all
cases, must be marked:

(1) Position of cylinder head in relation to cylinder block.

(2) Position of air strainer in relation to cylinder block.

(3) Position of cylinder block in relation to crankcase.

(4) Position of front end cover (drive end of crankshaft) in rela-
tion to the crankcase. (Make one punch mark on each.)

(5) Position of rear end cover in relation to the crankcase., (Make
two punch marks on each.)

(6) Position of oil filler fitting in relation to base plate (self-lubri-
cated compressors only).

b. All crankshafts are already marked with one punch mark on
the throw nearest the drive end. Marking the crankcase with one
punch mark at the drive end will permit the crankshaft to be properly
" positioned in the crankcase during assembly.

6. REMOVING AND DISASSEMBLING CYLINDER HEADS.

a. Remove nuts from all cylinder head studs, and lift off cylinder
head (fig. 12). The cylinder head may have to be tapped lightly
with a rawhide hammer to break the gasket joint.

b. Scrape cylinder head gasket off cylinder head and block.
17
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ORDNANCE MAINTENANCE—POWER BRAKE SYSTEMS (BENDIX-WESTINGHOUSE)
7R UNLOADING

/ LEVER

. S : RA PD 308626
Figure 12 — Removing Cylinder Head

¢. Remove cotter pins from unloading lever. Drive out unloading
lever pin and remove unloading lever, spring, and dust guard. (If
the compressor is fitted with a water-tight unloader cover, remove
the unloader cover before removing the unloading lever. The head-
less screw, spring, and ball, must be removed from such water-tight
unloader covers and inspected for corrosion or damage.)

d. Remove unloading valve adjusting screws and adjusting screw
lock nuts from unloading lever.

e. Remove machine screws attaching unloading box cover to cylin-
der head. Lift off box cover and remove diaphragm follower and two
diaphragms.

f. Remove discharge valve cap nuts and lift out discharge valve
springs and discharge valves.

g. By hand, compress unloading valve springs (fig. 23) and remove
spring retaining rings. Then remove unloading valve stops and un-
loading valve springs. Remove unloading valves by pushing them out
the bottom of the cylinder head body.

h. Remove drain plug from side of cylinder head.

7. REMOVING AND DISASSEMBLING BASE PLATES (SELF-
LUBRICATED COMPRESSORS ONLY).
a. If the compressor is the self-lubricated type, remove the ma-
18 .
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DISCHARGE VALVE %

ADJUSTING SCREW ——»§ 8 <————— BUTTON
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LEVER SPRING
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<———CYLINDER HEAD GASKET

RA PD 308592

Figure 13 — A Two-cylinder Compressor Cylinder Head
Disassembled
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COMPRESSORS

chine screws securing the base plate in place, and lift off the base
plate (fig. 33). (In some three cylinder self-lubricated compressors
having a large oil sump attached to the crankcase, the oil pump is
located in the rear end cover. In such cases, the rear end cover as-
sembly must be removed before removing the crankcase base plate.)

b. Unscrew oil pump relief valve from base plate. Drive out
spring retaining pin at the top of the oil pump relief valve and lift
out upper piston spring, piston, and lower piston spring (fig. 9).

¢. Remove spring retaining ring securing oil screen in place and
lift out oil screen.

d. Do not remove oil pump piston bushing,

8. REMOVING AND DISASSEMBLING PISTON AND CONNECT-
ING ROD ASSEMBLIES.

a. If compressor is the self-lubricated type, remove cotter pins
from castellated nuts on bolts attaching oil pump piston rod bearing
cap. Remove oil pump piston rod and bearing cap. Replace bearing
cap on oil pump rod to protect oil pump rod bearing. Do not remove
oil pump piston from rod unless it is to be replaced. Remove by
driving out oil pump piston pin.

b. Remove cotter pins from castellated nuts on bolts attaching
connecting rod bearing caps. Lift out the connecting rod bearing
caps. Then push pistons, with connecting rods attached, out the
top of the cylinder block. Replace cap on each connecting rod to
avoid damage to bearings. Connecting rod caps and connecting rods
are already marked with center punch marks to show proper position
of caps.

e. Remove piston rings from each piston. If pistons are to be
removed from connecting rods, remove wrist pin lock wires from each
wrist pin and press wrist pins from pistons and connecting rods.

9. REMOVING CRANKSHAFTS.

a. Remove nuts and lock washers from studs securing front or drive
end cover to crankcase. Remove end cover with oil seal and gasket.
If oil seal needs replacing, remove it from end cover.

b. Remove nuts and lock washers from studs securing rear end
cover to crankcase. Remove end cover and gasket. If rear end
cover is fitted with an oil seal ring, remove oil seal ring.

¢. If compressor is fitted with special lock nuts and lock washers
at either or both ends of the crankshaft, bend up lugs on lock washers,
and remove lock nuts and lock washers.

d. Some crankcases are fitted with a shoulder to position crank-
shaft in place. In such cases, the crankshaft may only be removed
through one end of the crankcase. Press crankshafts and ball bear-
ings out of crankcases, and press ball bearings off of crankshafts,

23
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LOCK WASHER

4———— SPRING

<4——— CURLED' HARR

<— STRAINER PLATE

<¢———— BAFFLE

RA PD 308590
Figure 17 — Compressor Air Strainer Disassembled
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10. REMOVING CYLINDER BLOCKS.

a. If compressor is fitted with an air strainer, remove screws and
lock washers securing air strainer in place, and remove and dfsassem-
ble air strainer (fig. 17). Remove intake manifold covers and gjaskets.

b. Remove nuts and lock washers securing cylinder block to
crankcase, and remove cylinder block and gasket.

!

’

Section Il \
CLEANING AND INSPECTION OF PARTS :
Para grap!
CIEanifig . il C e DU . . WL .. . M
Inspectionfofipartsie:. oueCr e, .~ SII—_— i R . 9 1.2

11. CLEANING.

a. General. Clean all parts using dry-cleaning solvent to remov’e
all traces of dirt, oil, or grease, before inspection.

b. Cylinder Head and Components.

(1) Put cylinder head body through a dry-cleaning solvent to
remove all carbon from discharge valve cavities and unloading valve
cavity, and to remove all rust and scale from water cavity. If neces-
sary, remove unloading valve bushings (par. 20 a) to facilitate
removal of carbon from unloading valve cavity. Use air pressure to
blow dirt out of all cavities. Scrape carbon, dirt, or particles of old
gaskets, from all surfaces.

(2) Clean discharge valves, not worn excessively or damaged by
lapping them on a piece of crocus cloth on a flat surface (fig. 18).

DISCHARGE VALVE LAPPING PLATE RA PD 308627
Figure 18 — Cleaning Discharge Valves
25
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c. Ojl Passages. Thoroughly clean all oil passages through crank-
shafts, ¢onnecting rods, crankcases, base plates, and end covers. If
necessa* y, prod oil passages with a piece of wire and flush with dry-
cleaning: solvent.

d. Cylinder Block. Put cylinder block through a dry-cleaning
solvent: to remove all carbon or dirt from intake manifold and intake
ports. ; If necessary, remove welsh plug in manifold to accomplish
this. ‘

e. Air Strainer. Wash curled hair in air strainer in dry-cleaning
solvenit. Then saturate it in clean engine oil and squeeze out excess
oil beefore replacing it in the strainer.

f." Crankcase Breather. If the compressor is the self-lubricated
type: having a crankcase breather, be sure it is washed thoroughly
clezin,

2. Ball Bearings. All ball bearings must be washed thoroughly
in dry-cleaning solvent.

h. Crankecase. If the compressor is the self-lubricated type having
a2 oil pump check valve in the crankcase wall, be sure it is thor-
. oughly cleaned. :

12. INSPECTION OF PARTS.

a. Cylinder Head Body. Inspect cylinder head body for cracks
or breaks. Replace if any are found. Check condition of unloading
diaphragm seat in unloading diaphragm cavity in cylinder head. Re-
place cylinder head body if seat is pitted or damaged in any way.

b. Water Jacket. Test water jacket for leakage after cleaning,
using air pressure. If any leakage is found, the cylinder head body
must be replaced.

¢. Unloading Lever Pin. Check fit of unloading lever pin in un-
loading lever for excessive play. If pin or lever show signs of wear,
either or both must be replaced.

d. Unloading Diaphragms and Box Cover. Check unloading
diaphragms and replace if any signs of wear or cracking are present.
Check diaphragm seat on bottom of unloading box cover. Lap seat
or replace cover if necessary.

e. Unloading Valve Stems and Bushings. Check fit of unload-
ing valve stems in unloading valve bushings. Unloading valve stems
must be a neat sliding fit in unloading valve bushings. If excessive
clearance is found, check unloading valve stems for wear. Wear of
the unloading valve stems must not exceed 0.002 inch. This may be
checked by comparing the diameter of the unloading valve stem where
it engages the bushing, with the diameter of the stem where it does
not engage the bushing. If there is excessive clearance between the
unloading valve stems and the unloading valve bushings, the unload-
ing valves, unloading valve bushings, or both must be replaced. If
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the unloading valve bushings are to be replaced, they are removed
by pressing them out. Unloading valve bushings in two cylinder
ccmpressors must be pressed out through the top of the c‘ander
head. Unloading valve bushings in three cylinder compressors must
be pressed out through the bottom of the cylinder head.

f. Discharge Valve Springs. Discard all used discharge valve '
springs and replace with new springs.

g. Discharge Valves and Seats. Inspect condition of discharge
valves and discharge valve seats. If discharge valves are grooved
deeper than 0.003 inch where they contact the seats, they must be
replaced. If the discharge valve seats are worn excessively so there
is no longer sufficient metal left to reclaim the seat by reaming, the
cylinder head body must be replaced.

h, Oil Pump Piston and Bushing. If compressor is the self-lub-
ricated type, check fit of oil pump piston in base plate oil pump bush-
ing, Oil pump piston must be a neat sliding fit in oil pump bushing.
If excessive clearance is found, the oil pump piston, the base plate or
both must be replaced. If the oil pump piston bushing is loose in
the base plate or if it shows any signs of being scored or damaged in
any way, the base plate assembly with bushing must be replaced.

i. Oil Pump Relief Valve. Check fit of oil pump relief valve pis-
ton in relief valve body. Piston must be a neat sliding fit without
any evidence of binding. Discard piston springs in oil pump relief
valve.

j- Crankcases and End Covers. Check crankcases and end covers
for cracks and broken lugs. Replace if any are found.

k. Oil Pump Check Valve. If compressor is the self-lubricated
type having an oil pump check valve in one end of the crankcase
wall, check its condition by blowing air pressure back through the oil
passage from the opening in the end of the crankcase. If the check
valve is in good condition, no leakage will be noticeable through the
check valve. If excessive leakage is found, a new check valve must be
installed in the crankcase.

1. End Covers. If an oil seal ring is used in the end cover, check
fit of ring in ring groove. Ring must be a neat fit in ring groove and
have 0.008-inch to 0.015-inch clearance at the gap when placed in
the end bore of the crankshaft. Check lip of oil seal for wear, If worn
thin, the oil seal must be replaced.

m. Crankcase Bearing Bores. Check fit of ball bearings in crank-
case. Bearings must be a light press fit. If the crankcase bearing
bores are worn or damaged, the crankcase must be replaced.

n. Oil Pump Screen. If compressor is the self-lubricated type,
inspect condition of oil pump screen. Replace if damaged in any way.
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INSIDE

INTAKE
MICROMETER

PORTS

RA PD 308628

Figure 19 — Measuring Cylinder Bore Diameters, Using
Tool 41-C-304

o. Cylinder Blocks. Cylinder blocks with broken lugs or with
cracks of any kind must be replaced.

p- Cylinder Bores (fig. 19). Check cylinder bores for evidence of
excessive wear, out-of-roundness, or scoring, Cylinder bores which
are scored or out-of-round more than 0.003 inch or tapered more than
0.003 inch must be rebored, ground, or honed oversize. Oversize pis-
tons are 0.010-inch, 0.020-inch, or 0.030-inch oversize. Cylinder bores
must be smooth, straight, and round, and must be finished with a 500
(or finer) grit hone. Clearance between pistons and cylinder blocks
must be 0.002-inch minimum and 0.004-inch maximum.

q. Pistons. Inspect pistons for scores, cracks, or damage of any
kind. If scores or cracks are found, replace the piston. Check each
picton with a micrometer in relation to the cylinder bore diameter to
be sure the clearance is between 0.002 inch minimum and 0.004 inch
maximum,

r. Piston Rings. Check fit of piston rings in the ring grooves.
. Clearance between the ring and the ring groove must not be less than
0.0015 inch nor more than 0.0025 inch. Piston rings which have a
gap of more than 0.020 inch when positioned in the cylinder must be
replaced. Clearance at the gap of new piston rings when installed
in the cylinder must not be less than 0.010 inch nor more than 0.015
inch (fig. 20).

8. Wrist Pins. Check fit of wrist pin in piston and connecting
rod. Wrist pins must be a light press fit in the piston. If wrist pin
is a loose fit in the piston, the wrist pin, piston, or both must be re-
placed. Check fit of wrist pin in connecting rod bushing by rocking
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RA PD 308629

Figure 20 — Checking Ring Gap Clearance in Cylinder,
Using Tool 41-G-40Q

the piston. If any clearance is apparent, replace wrist pin bushings
in connecting rod. Discard all used wrist pin lock wires.

t. Connecting Rod Bearings. Inspect connecting rod bearings
for proper fit on crankshaft journals. Also check babbitt bearing for
wear. If worn, cracked, or broken, the connecting rods must be re-
babbitted or replaced. Clearance between the side of the connecting
rod bearing and the check of the crankshaft must not exceed 0.015
inch. Clearance between the connecting rod journal and the connect-
ing rod bearing must not be less than 0.001 inch and not more than
0.002 inch. i

u. Crankshafts. Crankshaft journals which are more than 0.001-
inch out-of-round or bruised, must be reground. When regrinding, the
fillets at the ends of the journals must be maintained. Connecting
rods 0.010-inch, 0.020-inch,-and 0.030-inch undersize are made for
reground crankshafts. Screw threads, keyways, tapered ends, and
all ground and machined surfaces of the crankshaft must not be
mutilated or excessively worn. Main bearing journals must not be
worn sufficiently to prevent the ball bearings being a light press fit.
The width of the splines on crankshafts must not be less than 0.171
inch for those having 10 splines nor less than 0.246 inch for those
having 6 splines. The oil seal ring groove in crankshafts fitted with
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oil seal rings must not be worn to prevent a good fit of the oil seal ring.
Clearance between side of the oil seal ring and ring groove must be
between 0.0015-inch minimum and 0.0025-inch maximum,

v. Ball Bearings. Check for wear or flat spots and if found, the
bearings must be replaced.

Section IV

REPAIRS
Paragraph
Unloading valves . ............ ... ... it .n.. 13
Dischargell valves i P . . 14
15

Oilpumpreliefvalve . ............ ... .. ... ..........

VALVE

. GRINDING
Q!} 4+———— TOOL

DRIVER
UNLOADING TooL

VALVE

GRINDING
COMPOUND
BWE GRADE 1000

Figure 21 — Grinding Unloading Valves, Using Tools
41-1-3381-15 and 41-B-660
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REAMER

'RA PD 308624 .

Figure 22 — Reaming Unloading Valve Seats, Using
Reamer 41-R-2309

13. UNLOADING VALVES.

a. Grind unloading valves (fig. 21) which are not too badly worn
or pitted, to their seats using (BWE grade 1000) grinding compound,
reciprocating valve grinding tool (41-T-3381-15) and drive tool
(41-B-660). If the valve seats are badly pitted or worn, they must be
reamed using special reamers (fig. 22). Use reamer (41-R-2309) for
7Y, cubic foot, two-cylinder compressors. Use reamer (41-R-2309-25)
for 12 cubic foot, three-cylinder compressors. Valves must be ground
to their seats and cleaned after reaming. After grinding, install the
unloading valves, unloading valve springs, spring seats and retaining
washers in the cylinder head (fig. 23) and test the unloading valves
for leakage (fig. 24).

b. Test the unloading valves for leakage by clamping the cylinder
head in a special fixture (figs. 173, 174, or 175). Test with 75-pound
air pressure using soap suds.

¢. Each two cylinder 7V4 cubic foot compressor unloading valve
must be tested by applying soap suds to the exhaust port of the fixture
(fig. 24) while holding the other unloading valve down off its seat.

d. Each three cylinder 12 cubic foot compressor unloading valve,
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RETAINING WASHER UNLOADING UNLOADING VALVE UNLOADING VALVE
INSTALLED VALVE STOP SPRING
2 5

RETAINING _
WASHER

UNLOADING
DIAPHRAGM
CAVITY

WATER
CONNECTIONS

RA PD 308619

Figure 23 — Installing Unloading Valves

must be tested by applying soap suds to the exhaust port of the fixture
while holding the other two unloading valves down off their seats.

e. Leakage in excess of a l-inch soap bubble in 3 seconds for any
one unloading valve is not permissible. If excessive leakage is found,
grind the unloading valve to its seat.

14. DISCHARGE VALVES.,

a. If the discharge valve seats merely show signs of slight scratches, -
they can usually be reclaimed by using grinding compound (BWE
grade 1,000), lapping disk (41-D-1261-500), grinding tool (41-T-
3381-15), and driver (41-B-660).

b. If the valve seats are pitted, use lapping stone (41-T-3224),
driver (41-B-660) and grinding tool (41-T-3381-15) before using
lapping disk (41-D-1261-500) and (BWE grade 1,000) grinding
compound.

c. If the valve seats are badly pitted or scratched, use reamer
(41-R-1396) (fig. 25) before using lapping stone (41-T-3224) or
lapping disk (41-D-1261-500).
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Figure 24 — Testing Unloading Valves for Leakage

d. After the discharge valves, discharge valve springs, and cap
nuts are installed, the discharge valves must be tested for leakage.

e. To test for leakage, apply 75-pound air pressure through the
discharge port of the cylinder head, and apply soap suds to the dis-
charge valve openings (fig. 26). Leakage in excess of a 1-inch soap
bubble in 1 second is not permissible.

f. If excessive leakage is found, leave the air pressure applied
and, using a fiber or hardwood dowel and light hammer (fig. 27),
tap the discharge valves off their seats several times to improve the
seal between the valve and its seat. Leakage will be decreased if
the valves and valve seats have been reconditioned correctly.

g. Leakage tests must also be made by applying soap suds around
the top of the discharge valve cap nuts. Leakage here must not
exceed a l-inch soap bubble in 5 seconds.

15. OIL PUMP RELIEF VALVE.
a. Assemble oil pump relief valve (fig. 9), and check its operation
by applying air pressure to assembly. Threads for attaching oil
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REAMER
BWE 221614

UNLOADING
VALVE
BUSHING

WATER
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UNLOADING
DIAPHRAGM
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RA PD 308623

PLUG
Figure 25 — Reaming Discharge Valve Seats, Using
Reamer 41-R-1396
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RA PD 308622

Figure 26 — Testing Discharge Valves for Leakage
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pump relief valve assembly to base plate are % 4-18 SAE. Oil pump
relief valve piston must rise sufficiently to begin to uncover the ports
in the side of the body when air pressure is between 14 pounds mini-
mum and 24 pounds maximum. If oil pump relief valve operation is
correct, prick punch the spring retaining pin and body to lock the
pin in place.

Section V
ASSEMBLY
Paragraph
Installing cylinder blocks .. ... ........................ 16
I'nStallifipferankshafitSmes. = "W Biae . —SES00 RNSENNGSGE—_. . Wy 17
Assembling pistons and connecting rods . . .. ... ....... ... 18
Installing pistons and connecting rods . ................. 19
Assembling and installing cylinder heads .. ... ... ... .. . ., 20
Assembling and installing base plates (self-lubricated '
compressors only) ... ... ... .. ... .. A L 21
Assembling and installing air strainers ... ..... .......... 22
Inspection of rebuiltunit . .. ..... ... ... ... .. .. ........ 23

16. INSTALLING CYLINDER BLOCKS.

a. Place new cylinder block gasket in position over crankcase
studs. Position cylinder block on crankcase in accordance with mark-
ings made before disassembly. Install nuts and lock washers secur-
ing cylinder block to crankcase.

17. INSTALLING CRANKSHAFTS.
a. If the crankshaft is fitted with oil seal rings, install rings.

b. Position ball bearings and crankshaft in crankcase. Make sure
the drive end of the crankshaft is positioned at the end of the crank-
case marked with one punch mark before disassembly. If one end
of the crankcase is counter-bored for holding bearing, be sure the
crankshaft is entered through the correct end of the crankcase. Press
crankshaft and bearings into crankcase (fig. 28).

c. If compressor assembly includes a special lock washer and lock
nut at either or both ends of the crankshaft, install lock washers, -lock
nuts, and tighten lock nuts. Then bend one lug on each lock washer
into one of the slots in each lock nut to prevent lock nut from coming
loose.

d. Place a new rear end cover gasket in position over studs on
rear end of crankcase being sure the oil hole in the gasket lines up
with the oil hole in the crankcase.
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———SMALL HAMMER
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UNLOADING
VALVES

DISCHARGE
VALVE

el 4 | 4 / RA PD 308621

Figure 27 — Seating Discharge Valves with Dowel

e. If rear end cover includes an oil seal ring, install oil seal ring.
Then position rear end cover over studs in crankcase being sure that
the oil hole in the rear end cover lines up with oil hole in the gasket
and crankcase. Install nuts and lock washers securing end cover in.
place. Install pipe plugs in any oil openings in end cover.

f. If front end cover includes an oil seal and oil seal has been
removed from end cover, press a new oil seal into end cover. Install a
new gasket. Carefully position front end cover so as not to damage
oil seal, and install nuts and lock washers securing end cover in place.

18. ASSEMBLING PISTONS AND CONNECTING RODS.

a. If wrist pin bushings have been removed from connecting rods,
press new bushings into place making sure that the oil holes in the
bushings line up with the oil holes in the connecting rods. Bushings
must then be reamed, honed, or bored, to provide between 0.0005-inch
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Figure 28 — Installing Crankshaft and Bearings Using
Arbor Press

and 0.001-inch clearance on the wrist pin. Position connecting rod in
piston, and press wrist pin into piston with lock wire hole in pin alined
with lock wire hole in piston. Install new wrist pin lock wire in wrist
pin so that the end of the wire engages the hole in the piston. Do not
use pistons in which the wrist pin is loose.

b. Install piston rings by hand (fig. 30). Four rings are used in
each piston and they must be installed in their proper location (fig.
29). Careful inspection is necessary to determine which side of the
tapered oil ring used in 7Y4-cubic foot compressors has the largest
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TYPE OF RING LOCATION TYPE OF RING LOCATION
COMPRESSION » COMPRESSION

COMPRESSION

TAPERED OIL—» @

COMPRESSION-» VENTILATED OlL -+

SCRAPER ou-—@

TAPERED ou——@

TWO CYLINDER THREE CYLINDER
7' CUBIC FOOT 12 CUBIC FOOT
COMPRESSORS COMPRESSORS

Y R

CORRECT GROOVE CORRECT GAP CLEARANCE
CLEARANCE WITH RING IN CYLINDER
NOTE

CAREFUL INSPECTION IS NECESSARY TO
OBSERVE TAPER ON TAPERED OiL RINGS RA PD 308601

Figure 29 — Position of Piston Rings

diameter. Tapered oil rings are marked with a small diamond
shaped trademark on the top side of the ring opposite the gap, and
must be installed with the trademark side of the ring towards the
top of the piston. Compression rings for 7Ys-cubic foot compressors
are marked with a small diamond shaped trademark near the gap
in the ring and must also be installed with the trademark side
towards the top of the piston. Piston rings for three-cylinder compres-
sors are easily identified by their shape so the compression rings and
oil scraper rings may be installed with the proper side uppermost.
Ventilated oil rings are installed with either side uppermost. The"
location and correct positioning of all piston rings is very important.

19. INSTALLING PISTONS AND CONNECTING RODS.

a. Before installing pistons and connecting rods, thoroughly lubri-
cate pistons, piston rings, wrist pin bearings, and connecting rod bear-
ings with clean engine oil.
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Figure 30 — Installing Piston Rings

b. Turn crankshaft so as to position No. 1 crankshaft journal down-
ward. Remove bearing cap from No. 1 connecting rod leaving con-
necting rod bolts in the rod. Connecting rods are installed so that
the center punch markings on the connecting rods are at the front or
name plate side of the compressor.

c. Insert No. 1 connecting rod and piston through top of No. 1
cylinder being sure the connecting rod bearing engages the connecting
rod journal in the same position as that in which it was fitted.

d. Position and attach lower bearing cap to connecting rod, and
install two castellated nuts and cotter pins. -

e. Install other pistons and connecting rods in the same manner.’

20. ASSEMBLING AND INSTALLING CYLINDER HEADS.

a. If the unloading valve bushings have been removed, press new ".
bushings into place. Unloading valve bushings in two-cylinder com--
pressors must be pressed in from the top of the cylinder head. Un-
loading valve bushings in three-cylinder compressors must be pressed
in from the bottom of the cylinder head. Unloading valve bushings
must be reamed after being pressed into place (par. 13).

b. Insert each unloading valve into cylinder head body from bot-
tom side. Place small wooden block or a nut under valve to keep it
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Figure 32 — Adjusting Unloading Valve Clearance

in position. Then install unloading valve spring over each unloading
valve and place unloading valve stop over each spring. Then com-
press each unloading valve spring by hand until spring retainer
washer can be inserted over stop (fig. 23).

c. Position each discharge valve on its seat through the opening
in the top of the cylinder head ((fig. 31). Then place discharge
valve spring in discharge valve cap nut and insert them into cylinder
head body over discharge valve. Tighten each discharge valve cap
nut.

d. Position two unloading diaphragms in opening in top of cylinder
head body after lubricating the diaphragms with a thin coating of
light engine oil. Place diaphragm follower in position on diaphragms
with post upward. Place unloading box cover in position over dia-
phragm follower post. Attach unloading box cover to cylinder head
body with machine screws and lock washers. Tighten all machine
screws evenly. i

e. Check for leakage past the unloading diaphragms by applying
100-pound air pressure through the unloading diaphragm cavity port,
and applying soap suds all over the unloading box cover. Leakage in
excess of a 1-inch soap bubble in 3 seconds is not permissible.

f. Place dust guard in position on unloading box cover.
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Figure 33 — Positioning Oil Pump Piston and Installing Base
Plate of Self-lubricated Compressors

g. Install adjusting screws and lock nuts in unloading lever.

h. Place unloading lever spring in position on unloading box cover,
and position unloading lever over spring. Insert unloading lever pin
through unloading box cover and unloading Jever. Install cotter pins
in the ends of unloading lever pin.

i. Turn adjusting screws in unloading lever until clearance be-
tween the head of the adjusting screws and the end of the unloading
valves is 0.010-inch minimum, 0.015-inch maximum {fig. 32).
Tighten lock nuts whet desired clearance is obtained. If there is too
much clearance at this point, the unloading valves may not be opened
sufficiently to unload the compressor. If there is no clearance, the
unloading valves may be held open continuously and the ‘compressor
will not compress air.

j- Install drain plug in cylinder head, if it has been removed.

k. Install a new cylinder head gasket so the cut-away portions of
the gasket will line up with the unloading valves when the cylinder
head is in position.

l. Position cylinder head on cylinder block in accordance with
markings made before disassembly, and install and tighten nuts on
cylinder head studs.

42



™ 9-1827A
21-23

COMPRESSORS

21. ASSEMBLING AND INSTALLING BASE PLATES (SELF-
LUBRICATED COMPRESSORS ONLY). ,

a. Install oil pump piston and rod on crankshaft. Oil pump rod
bearing fit must be the same as specified for connecting rod bearings.
Be sure to install cotter pins in nuts attaching bearing cap.

b. Install oil pump relief valve in compressor base plate and
tighten securely. '

c. Position oil pump screen in base plate and install retaining ring.

d. Install oil filler drain fitting and blanking cover on sides of
base plate, if they have been removed, being sure the oil filler fitting
is positioned as marked before disassembly.

e. Install a new oil pump check valve gasket in bottom of crank-
case, and position a new base plate gasket on bottom of crankcase.

f. Position base plate assembly on bottom of the crankcase being
sure the oil pump piston engages the oil pump bushing in the base
plate (fig. 33). Install dowel screw at end of base plate, and remain-
ing attaching machine screws, and tighten securely.

22. ASSEMBLING AND INSTALLING AIR STRAINERS.

a. If the compressor assembly includes an air strainer, assemble
air strainer (fig. 17). Using a new gasket, position and install strainer
on cylinder block as marked before disassembly. Install inlet chamber
blanking covers and new gaskets on remaining openings in intake
manifold.

23. INSPECTION OF REBUILT UNIT.

a. Check to be sure all threaded openings to oil passages such as
may be found in the end covers or base plate are properly plugged.

b. If the compressor is not to be immediately installed on a vehicle,
plug the air connection to the unloading mechanism and the water
connections to the cylinder head. Protect the discharge port against
the entrance of dirt by fitting it with a temporary blanking cover.

¢. Fit the ends of all crankshafts with cotter pins, nuts, and keys,
when such parts are required, and then protect against damage during
handling by wrapping with friction tape or some other similar material

d. The unloading lever and valve mechanism must be well lubri-
cated with lubricating oil.

e. Protect the open bottom of engine-lubricated compressors against
the entrance of dirt during handling or storage by installing a tem-
porary wooden cover.
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24. TEST OF REBUILT COMPRESSORS.

a. In order to properly test compressors under operating conditions
considerable equipment is necessary for mounting, lubricating, and
driving the compressor during the tests. Such tests are not com-
pulsory provided the unit has been carefully rebuilt by an experienced
mechanic. _ ;

b. If facilities for making such tests are available, be sure the
crankcase of all self-lubricated compressors is properly filled with
lubricating oil before the compressor is operated. Engine-lubricated
compressors must be connected to an oil supply line of at least 15-
pound pressure during all tests. Facilities must be provided for
keeping the compressor crankcase free of oil during the tests. Water-
cooled compressors must be connected to a water circulating system.

c. The following tests are recommended:

(1) A run in test is made by running the compressor at 1,250
revolutions per minute for one-half hour with the discharge port open
to atmosphere. Check during this run for oil leaks, overheated bear-
ings, and excessive noise.

(2) An oil passing test is made by running the compressor for
one half-hour at 1,250 revolutions per minute, pumping against 50-
pounds air pressure, with an oil trap connected in the discharge line.
The oil passed during this test must not exceed 2 cubic centimeters.

(3) An efficiency test is made by running the compressor for one
half-hour at 1,250 revolutions per minute connected to a reservoir
fitted with an orifice type exhaust fitting. Two-cylinder 7%Y4-cubic
foot compressors should maintain at least 47-pound pressure in the
reservoir with a 14 ¢-inch diameter orifice in the exhaust fitting. Three-
cylinder 12-cubic foot compressors must maintain at least 55-pound
pressure in the reservoir with a 9,-inch diameter orifice in the
exhaust fitting. ;

(4) Oil pressure tests on self-lubricated compressors are made by
connecting an accurate oil pressure test gage to the compressor lubri-
cating system. With the compressor running at 1,250 revolutions per
minute the oil pressure must not be less than 14 pounds nor more than
24 pounds.
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25. TABULATED DATA.

Displacement in cubic
feet per minute
at 1,250 rpm

Number of cylinders
Bore

Stroke

Lubrication

Cooling

Horsepower required
at 1,250 rpm against
90 pounds per square
inch air pressure

Recommended maximum
- speed for water-cooled
compressors

Recommended maximum speed
for air-cooled compressors

Minimum oil pressure
required at engine
idling speed

Minimum oil pressure
required at maximum

governed speed of engine

Two-cylinder
TVacu ft
compressors

7Y

2

2146 in.

1% in.
Self-lubricated or
engine-lubricated

Water or air
1.6

1,800 rpm

1,250 rpm

51bpersqin.

15 1b persqin.

45

Three=cylinder
12¢u 2
compressors

12

3

2% ¢ in.

1% in.
Self-lubricated or
engine-lubricated

Water or air
2.6

1,800 rpm

1,250 rpm

SIbpersqin,

15 1b per sq in.
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26. DESCRIPTION.

a. The purpose of the compressor governor (fig. 34) is to auto-
matically control the air pressure being maintained in the reservoir
of the air brake system by the compressor, between the maximum
pressure desired (100-105 1b) and the minimum pressure required
for safe brake operation (80-85 1b). To understand this function of
the governor, it should be remembered that while the compressor
may run continuously, actual compression of air is controlled by the
governor, which, acting in conjunction with the compressor unloading
mechanism, stops or starts compression when these maximum and
minimum reservoir pressures are reached.

b. The design of the compressor governor is based on the principle
of a Bourdon tube which is a flattened metal tube bent to a curve that
tends to straighten under internal pressure (fig. 35). This reaction
by the tube, due to changes in the air pressure in the tube, increases
or decreases the spring load on the valve mechanism of the governor
and makes the valve mechanism assume its “cut-in” or “cut-out”
positions in accordance with the air pressure in the reservoir. Two
types of governor cases will be found in service, one being a die-cast
case and the other a pressed-steel case. Both types of cases are
interchangeable with each other and the working parts of the governor
used in both types of cases are identical.

27. OPERATION- (fig. 35).

a. Air pressure from the reservoir enters the governor through the
strainer and is always present below the lower valve and in the spring
tube. As the air pressure increases, the load exerted on the lower
valve by the spring tube, decreases because the spring tube tends to
straighten out.

b. When the reservoir air pressure reaches the cut-out setting of
the governor (100 to 105 Ib) the spring load of the spring tube on
the upper and lower valves has been reduced enough to permit air
pressure to raise the lower valve off its seat. This movement of .the
lower valve raises the upper valve to its seat which closes the exhaust
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Figure 34 — Type-0-1 Governor

port. Air then flows up through the small hole in the lower.valve and
out the upper connection to the unloading mechanism of the com-
pressor cylinder head. When this occurs, the unloading valves in the
compressor cylinder head are opened and further compression of air
is stopped.

¢. As the air pressure in the reservoir drops to the cut-in setting
of the compressor governor (80 to 85 1b), the pressure of the spring
tube on the upper valve increases and forces the upper valve down
off its seat. This movement also seats the lower valve preventing
reservoir air pressure from passing through the governor. With the
upper valve off its seat, air pressure in the unloading diaphragm
cavity in the compressor cylinder head escapes through the exhaust
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Figure 35 — Sectional View of Governor

port in the governor. This permits the unloading valves in the com-
pressor cylinder head to close. Compression is resumed until reservoir
pressure again rises to the cut-out setting of the governor.

Section Il
CLEANING, INSPECTION, AND DISASSEMBLY.
Paragraph
Cleaning, inspection, and disassembly. ... ................ 28

28. CLEANING, INSPECTION AND DISASSEMBLY.

a. General. If testing equipment is available, the governor may
be tested before disassembly by following the procedure outlined in
paragraph 32,

b. Cleaning and Inspection.

(1) Remove all dirt or grease from exterior of case using dry-
cleaning solvent, and a brush.

(2) Inspect case and cover for breakage or other damage. Case
or cover must be replaced if damaged in any way.

48



T™ 9-1827A
28

i ADJUSTING
SCREW
BRACKET

SCREWDRIVER

BODY

RA PD 308634
Figure 36 — Removing Adjusting Screw Bracket

WRENCH

RA PD 308635

Figure 37 — Removing Upper Valve Guide, Using
Wrench 41-W-867-265
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N

SCREW DRIVER

RA PD 308636

Figure 38 — Removing Shims

(3) Remove cover from case and inspect tube for damage. If
the tube is cracked, dented, or broken, the body and tube assembly
must be replaced.

¢. Disassembly (fig. 40).

(1) Unscrew tubing connector. Unscrew air strainer assembly.
Remove screw attaching cover to case and remove cover. Remove
four screws and lock washers located at bottom of case, and remove
governor from case.

(2) Remove screw attaching adjusting screw bracket to end of
tube (fig. 36). Remove adjusting screw bracket.

(3) Unscrew upper valve guide using wrench (41-W-867-265),
or equivalent, and remove upper valve guide and upper valve (fig.
37). Lift out shims from governor body (fig. 38) Shake out lower
valve and lower valve spring (fig. 39).

(4) Disassemble air strainer. Unscrew cap nut from air strainer
body and remove cup screen, lamb’s wool, and cylmdrxcal screen, from
strainer body.
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Figure 39 — Removing Lower Valve and Spring

Section 11

CLEANING AND INSPECTION OF PARTS
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29. CLEANING AND INSPECTION OF PARTS.

a. Clean all parts. Clean all parts in dry-cleaning solvent, and
be particularly sure that all passages through the body are not ob-
structed in any way. Also be sure small drilled passage through
lower valve is clean and open. Lamb’s wool in the air strainer may
be used again if it can be washed thoroughly clean in dry-cleaning
solvent, otherwise it must be replaced.

b. Spring Tube. If the spring tube is damaged in any way, if it
leaks, or if it has become loose at the soldered joint at the body, the
body and tube assembly must be replaced.

c. Upper Valve and Upper Valve Guide. Inspect seat on up-
per valve and upper valve guide for wear or damage. Also check fit
of upper valve stem in upper valve guide. If the seat on the upper
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Figure 41 — Correct and Incorrect Upper Valve Seats

VALVE
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SEAT ] SEAT A pp 308580

Figure 42 — Correct and Incorrect Lower Valve Seats

valve shows a decided groove from wear (fig. 41) or if the upper
valve stem is not a neat sliding fit in the upper valve guide, the upper
valve and upper valve guide must be replaced as an assembly.

d. Lower Valve and Lower Valve Seat. Inspect lower valve
for wear or damage. If the valve is grooved excessively (fig. 42), it
must be replaced. Check fit of lower valve in body. It must be a
neat sliding fit. If excessive clearance is evident, the lower valve
must be replaced.

Section IV
REPAIRS
Paragraph

Repairs . .. ... ..... .. o 30

30. REPAIRS.

a. Upper Valve and Upper Valve Guide. If the upper valve and
seat are not too badly worn, they are repaired by carefully grinding
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. UPPER VALVE
GRINDING TOOL ——

W UPPER VALVE

GUIDE CORD

- - T i
RA PD 308640

Figure 43—Grinding Upper Valve; using tool 41-T-3381-20

the valve to its seat using grinding tool (41-T-3381-20) and (BWE
grade 1,000) grinding compound or its equivalent (fig. 43). When
grinding upper valve, temporarily screw upper valve and upper valve
guide in place in body (fig. 37). Do not use ordinary valve grinding
compound as this cuts too fast and it is impossible to obtain a good
seal. The valve must be turned back and forth during the grinding
operation by using a piece of cord. The cord should be pulled in such
a manner as to keep the upper valve contacting the upper valve guide
during the grinding operation. Clean valve and valve seat after
grinding in dry-cleaning solvent.

b. Lower Valve and Valve Seat.

(1) If leakage is due to a worn or damaged lower valve and seat,
and the wear or damage is not excessive, the lower valve must be
ground to its seat using grinding tool (41-T-3381-10) and (BWE
grade 1,000) grinding compound (fig. 44). Do not use ordinary valve
grinding compound.

(2) If a new lower valve is being installed, tapping the valve to
its seat before grinding is usually helpful. To do this put lower valve
in place, and install upper valve and upper valve guide. Then using
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Figure 44 — Grinding Lower Valve, Using Tool 41-T-3381-10

valve seating tool (41-T-3383-10) and a small hammer, lightly tap
the lower valve to its seat a few times (fig. 45).

(3) Clean valve and governor body thoroughly after gnndlng
with dry-cleaning solvent.

(4) If leakage of the lower valve cannot be corrected by the above
procedure, the complete governor must be replaced.

Section V

ASSEMBLY
Paragraph

Assembly . ... ... . ... e 31

31. ASSEMBLY.

a. Parts must be thoroughly clean.

b. Install lower valve spring and lower valve in lower valve recess
of governor body. Install shims in governor body. Insert upper
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Figure 45 — Seating Lower Valve with Seating
Tool 41-T1-3383-10

valve stem through upper valve guide and screw upper valve and
guide into place. Tighten securely using wrench (41-W-867-265)
or equivalent. Install adjusting screw and adjusting screw lock nut
in adjusting screw bracket. Position adjusting screw bracket in place
on ends of spring tube, and install attaching screw.

¢. Pack cylindrical strainer screen with new or cleaned lamb’s
wool and place cylindrical strainer screen in strainer body. Position
cup strainer screen over the end of cylindrical screen in strainer body,
and install strainer cap nut. Screw strainer assembly into lower con-
nection of governor (fig. 35).

d. Adjust and test governor on test rack (par. 32).

e. If governor passes all tests, remove strainer, position governor
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in case, and install four mounting screws and lock washers. Position
cover on case and install attaching screw and lock washers.

f. Screw air strainer into lower connection in governor body and
position (fig. 35).

g. Install tubing fitting in top connection of governor and plug
both air connections against the entrance of dirt during storage or
shipment.

Section VI
TEST AND ADJUSTMENT OF REBUILT GOVERNOR

Paragraph
Test and adjustment of rebuilt governor. . . ............... 32

32. TEST AND ADJUSTMENT OF REBUILT GOVERNOR.

a. Prepare Test Rack for Test.

(1) With brake valve handle in released position, cock No. 1 open,
all other cocks closed, adjust setting of feed valve, if necessary, until.
gage No. 1 registers 120 pounds pressure.

(2) Open cocks No. 4, No. 5, No. 6, and No. 7, until gages No. 2,
No. 4, and both hands of gage No. 3 read zero. Then close cocks
No. 4, No. 5, No. 6, and No. 7.

b. Connect Governor to Test Rack.

(1) With governor removed from its case, connect hose No. 2 to
reservoir (lower) port of governor.

(2) Connect hose No. 4 to compressor unloading mechanism
(upper) port of governor.

c. Adjust Pressure Settings and Pressure Range.

(1) Open cock No. 3 and observe at what pressure on gage No. 2
the governor cuts out (tube lifts). Governor must cut out when gage
No. 2 registers between 100 and 105 pounds. The cut-out pressure
is raised by loosening the lock nut and turning the adjusting screw
clockwise. The cut-out pressure is lowered by turning the adjusting
screw counterclockwise. If adjustment is made, tighten lock nut
before again checking cut-out pressure.

(2) To check cut-out pressure after adjustment, close cock No.
3 and open cock No. 4 until governor cuts in. Then close cock No.
4, and open cock No. 3, and again observe at what pressure on gage
No. 2 the governor cuts out: Continue adjustment and test until
governor cuts out when pressure registered by gage No. 2 is between
100 and 105 pounds.

(3) With governor adjusted to cut out between 100 and 105
pounds, close cock No. 3, open cock No. 4, and observe at what pres-
sure registered by gage No. 2, the governor cuts in. ‘The tube then
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resumes normal position. Governor must cut in when pressure reg-
istered by gage No. 2 is between 80 and 85 pounds. NOTE: If gov-
ernor cuts in above 85 pounds, the range must be increased by
removing one or more shims from beneath the upper valve guide. If
governor cuts in below 80 pounds, the range must be decreased by
installing one or more shims.

(4) Continue tests and adjustment until governor cuts out at be-
tween 100 and 105 pounds and cuts in at between 80 and 85 pounds.

d. Leakage Tests.

(1) With governor adjusted, close cock No. 4 and open cock No.
3. After governor cuts out, coat the exhaust port with soap suds to
check for leakage of the upper valve.

(2) Then close cock No. 3 and open cock No. 4 until governor
cuts in, When governor cuts in, close cock No. 4 and coat the exhaust
port with soap suds to check for leakage of the lower valve.

(3) Leakage in excess of a l-inch soap bubble in 5 seconds, in
either of these tests, is not permissible. If leakage is excessive, the
valves must be reground or replaced, whichever is necessary.

e. Disconnect Governor from Test Rack.

(1) If governor passes all tests, blow off all traces of soap suds
and disconnect hose lines.

(2) Install governor in case (par. 3le), and plug both ports with
pipe plugs to prevent the entrance of dirt during shipment or storage.
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33. DESCRIPTION AND OPERATION.

a. Description.

(1) Standard B4B brake valves (fig. 46-47) are fitted with a lever
which is connected to and operated by a foot pedal. Movement of
the lever by the brake pedal controls the movement of an inlet valve
and an exhaust valve which in turn control the air pressure being
delivered to or released from the brake chambers. To fully apply
the brakes on a vehicle, the foot pedal is fully depressed, whereas
when the pedal is only partially depressed, corsespondingly less brak-
ing force is developed. In other words, the farther the driver de-
presses the foot pedal, the higher the air pressure delivered to the
brake chambers and the more severe the brake application. The
brakes of the vehicle are partially released by the driver partially
releasing the foot pedal or they are entirely released by the driver
permitting the foot pedal to return to full released position. In this
manner, the air pressure passing through the brake valve to the brakes
of the vehicle is always under control of the driver.

(2) Special type-B4B brake valves (fig. 48) are exactly the same
in outward appearance as the standard type. The only difference
is that the special type has a steel sleeve to depress the diaphragm
instead of a pressure regulating spring assembly. The use of a sleeve
instead of a spring is desirable because this type of brake valve is
only intended to be operated by a hand grip control such as used on
the steering levers of some track laying tractors.

b. Operation.

(1) As the driver depresses the foot pedal and the brake valve
lever moves toward its fully applied position, pressure is put on top
of the metal diaphragm in the brake valve. This occurs through the
action of the plunger and the spring located in the upper chamber
above the diaphragm. As the diaphragm moves downward, pressure
is exerted on the middle of the rocker arm. Because the exhaust
valve spring is weaker than the inlet valve spring, the exhaust valve
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Figure 46 — Type-B4B Brake Valve

is forced downward to its seat before the inlet valve is forced down-
ward to open. When the inlet valve opens, air pressure is permitted
to flow from the reservoir through the brake valve to the brake
chambers applying the brakes. When the air pressure being delivered
to the brake chambers from the cavity below the diaphragm over-
comes the mechanical force being exerted on top of the diaphragm,
the diaphragm lifts and the inlet valve closes preventing any further
rise of air pressure in the brake chambers, while the exhaust valve
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Figure 47 — Sectional View of Standard Type Brake Valve

remains closed, preventing any escape of air pressure. Should the
driver depress the foot pedal further and put additional mechanical .
force on top of the diaphragm, the air pressure being delivered to
the brake chambers is correspondingly increased.

(2) If the driver permits the foot pedal to partially return toward
its fully released position, thus reducing the load on top of the dia-
phragm, air pressure below the diaphragm overcomes the mechanical
force on top of it, and the diaphragm lifts still further., Under these
conditions, the inlet valve remains closed and the exhaust valve opens
to exhaust air pressure from the brake chambers until the air pres-
sure below the diaphragm again balances the mechanical pressure on
top of it. If the driver permits the foot pedal to return to full release
position, the exhaust valve remains open, all pressure from the brake
chambers is exhausted, and the brakes on the vehicle are fully re-
leased.

(3) If the driver depresses the foot pedal to fully applied position,
the pressure regulating spring is compressed until the spring guide
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Figure 48 — Sectional View of Special Type-B4B Brake Valve
Used on Some Track Laying Tractors

strikes the spring seat. Under these conditions the inlet valve is held
open, and full reservoir pressure is permitted to pass through the
brake valve to the brake chambers.

(4) Operation of the special type brake valve (fig. 48) is very
similar to that of the standard type, except this type of valve is oper-
ated by a hand grip control. It has a steel sleeve above the diaphragm
instead of a graduating spring. Reaction of the valve mechanism is
totally controlled, and cushioned by the driver’s hand. grip rather than

- by the pressure regulating spring.

34. CLEANING, INSPECTION, AND DISASSEMBLY.

a. General. If testing equipment is available, the brake valve
may be tested before disassembly by following the procedure out-
lined in paragraph 38.

b. Cleaning and Inspection. Remove all dirt or grease from
exterior of valve using dry-cleaning solvent and a brush. Inspect
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exterior of valve for broken or damaged parts. All broken or dam-
aged parts must be replaced.

c. Disassembly.

(1) MARKING BEFORE DisassEMBLY. The inlet valve assembly
may be installed on the body of the brake valve in several different
positions to meet installation requirements. Before disassembly, the
location of the inlet opening in relation to the body of the brake valve
is marked with a center punch to facilitate assembly.

(2) REMOVE AND DisasSsEMBLE LEVER (fig. 49). Remove cotter
pins from ends of lever fulcrum pin, and drive out pin. If lever pin
bushings are to be replaced, they are pressed or driven out. The
lever button must not be removed unless replacement is necessary.
A new button is driven into place.
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Figure 50 — Removing Intake Valve Assembly
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Figbre 51 — Removing Exhaust Valve Assembly
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Figure 52 — Removing Cover

(3) REMOVE AND DISASSEMBLE INTAKE VALVE ASSEMBLY. Re-
move four nuts and lock washers, and remove intake valve assembly
from brake valve body (fig. 50). Remove intake valve gasket. Un-
screw spring cage from intake valve seat, and remove shim washer
from top of spring cage. Remove intake valve from intake valve
seat. Remove spring seat, dampner, and intake valve spring, from
intake valve spring cage.

(4) REMOVE AND DI1SASSEMBLE EXHAUST VALVE ASSEMBLY. Un-
screw exhaust valve assembly, and remove exhaust valve shims (fig.
51). Unscrew exhaust valve seat from spring cage, and lift out ex-
haust valve spring and exhaust valve.

(5) REMOVE AND DISASSEMBLE COVER. Remove the four bolts,
nuts, and lock washers, that attach the cover to the body. Lift off
cover (fig. 52). Lift out pressure regulating spring assembly and
plunger from cover. Do not disassemble pressure regulating spring
assembly.

(6) REMOVE DIAPHRAGM ASSEMBLY. The diaphragm ring nut
may best be removed by using a wrench, such as shown in figures 53
and 54. If such a wrench is not available the ring nut can be removed
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WRENCH
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Figure 53 — Positioning Wrench for Removing Diaphragm
Ring Nut

with a piece of stock and an adjustable wrench. Lift diaphragm ring
and diaphragm assembly out of body. Unscrew pivot nut from dia-
phragm pivot, and lift off diaphragm washer and diaphragms. Re-
move rocker arm from body (fig. 55).

35. CLEANING AND INSPECTION OF PARTS.

a. Clean All Parts, Wash all metal parts in dry-cleaning solvent.

b. Diaphragms. Carefully inspect both diaphragms to be sure
they are not bent or distorted in any way. If ridges or cracks are
found, the diaphragms must be replaced.

¢. Lever. Inspect lever for cracks or breaks and if any are found,
replace. Inspect lever button for signs of wear where it engages the
plunger. If signs of wear are present, replace button. Check fit of
lever pin in lever bushings. Pin must be a neat fit in bushings. Re-
place pin or bushings or both if necessary.

d. Cover. Inspect cover for cracks or breaks and if any are found,
replace, Check fit of plunger in plunger bushing. Plunger must be
a neat sliding fit. Replace bushing if excessive clearance is found.

e. Body. Inspect body for breaks, cracks or other damage. Also
check diaphragm seat for dents or pitting. Replace body if damaged

‘in any way.
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Figure 54 — Removing Diaphragm Ring Nut

f. Pressure Regulating Spring Assembly. The pressure regu-
lating spring assembly is adjusted and set for preloading the brake
valves and special scales are necessary to make this setting. Make no
adjustment to this assembly. If visual inspection shows excessive
wear or damage, replace the complete assembly.

g. Rocker Arm. Check to be sure rocker arm is not bent. Bot-
tom of rocker arm must be smooth and flat (at points where it contacts
the inlet and exhaust). Straighten or replace as necessary.

h. Inlet Valve Assembly and Components. Inspect inlet valve
and seat for scoring, pitting, or excessive wear (fig. 57). Valve must
be a neat sliding fit in bore of valve seat. If valve or seat is rounded,
pitted, worn, or scored, leakage will be excessive and valve or valve
seat or both must be replaced.

i. Exhaust Valve Assembly and Components. Inspect exhaust
valve and valve seat for scoring, pitting, or excessive wear. If valve
or seat is rounded, pitted, or scored, leakage will be excessive and
valve, valve seat, or both, must be replaced.

36. REPAIRS.

a. Lever. Lever button is driven out using a drift pin through
the hole in top of lever cap. A new button must be driven in place.
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Figure 55 — Removing Ring Nut, Ring, Diaphragm Assembly
and Rocker Arm

Drive out worn lever pin bushings, and press new ones into place.
Bushings must be reamed to 0.375-inch minimum, 0.376-inch maxi-
mum after pressing in place.

b. Cover. Drive out plunger bushing and press a new bushing in
place. Bushing must be reamed in place to 0.624-inch minimum,
and 0.626-inch maximum bore diameter.

c. Inlet Valve Assembly.

(1) If the valve or valve seat is only slightly scored, pitted or worn,
excessive leakage is corrected by grinding the valve to its seat using
valve grinding tool (41-T-3381-15), driver tool (41-B-662), and
(BWE grade 1,000) grinding compound (fig. 58). Only light pres-
sure is used when grinding, and the valve and valve seat must be
washed clean in dry cleaning solvent after grinding. '

(2) If the valve or valve seat is badly scored, pitted or worn,
either the valve, valve seat or both, must be replaced. New valve
seats are reamed using reamer (41-R-834) or a standard 0.3475 inch
diameter hand reamer. After reaming, seating reamer (41-R-2178)
is used to lightly face the valve seat (fig. 59). When using seating
reamer, merely remove the sharp corner of the seat as a wide seat
will not seal. The flutes of the intake valve must be a neat sliding
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Figure 56 — Standard Type-B4B Brake Valve Disassembled
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Figure 57 — Correct and Incorrect Valve Seats
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Figure 58 — Grinding Intake Valve, Using Tools 41-T-3381-15
and 41-B-662
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Figure 59 — Reaming Intake Valve Seat, Using Reamer 41-R-2178

fit in the valve seat. After reaming, the valve must be ground to its
seat as outlined above.

(3) The intake valve assembly must be tested for leakage before
attaching it to the brake valve by connecting it to an air supply of
75-pound pressure. Use soap suds to test for leakage from the top
of the assembly around the valve stem. Leakage in excess of a 1-inch
soap bubble in 5 seconds is not permissible. If leakage is excessive,
the valve must be reground to its seat.

d. Exhaust Valve Assembly.

(1) If the valve or valve seat is only slightly scored, pitted or
worn, excessive leakage is corrected by grinding the valve to its seat
using valve grinding tool (41-T-3381-15), driver tool (41-B-661),
and (BWE grade 1,000) grinding compound (fig. 60). Light pres-
sure must be used when grinding and the valve and valve seat must
be washed in dry-cleaning solvent after grinding.

(2) If the valve or valve seat is badly scored, pitted or worn, either
the valve, valve seat, or both must be replaced. New valve seats
must be reamed using reamer (41-R-832) or a standard 0.3125 inch
diameter hand reamer. After reaming, seating reamer (41-R-2175)
is used to lightly face the valve seat (fig. 61). When using seating
reamer merely remove the sharp corner of the seat as a wide seat
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Figure 60 — Grinding Exhaust Valve, Using Tools 41-T-3381-15
and 41-B-661

will not seal. After reaming, the valve must be ground to its seat as

outlined above.
(3) Exhaust valve assemblies must be tested for leakage after

they are installed in the brake valve.

37. ASSEMBLY.

a. Assemble and Install Intake Valve Assembly. Install intake
valve spring in spring cage, and place dampner and spring seat in
position. Install a new rubber intake valve gasket on top of intake
valve seat. Install intake valve seat shim on top of spring cage.
Place intake valve spring cage and seat in position, and tighten spring
cage on intake valve seat securely. Position intake valve asseinbly
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Figure 61 — Reaming Exhaust Vaive Seat, Using
Reamer 41-R-2175

at correct angle on the brake valve body as marked before disassem-
bly, and install four nuts and lock washers holding it in place. Tighten
the four nuts holding the intake valve assembly in place evenly in
order not to distort the intake valve seat, otherwise leakage will occur.

b. Assemble and Install Exhaust Valve Assembly. Position ex-
haust valve in spring cage. Install exhaust valve spring in spring
cage, and screw spring cage and exhaust valve seat together. Place
shims on top of exhaust valve assembly and install exhaust valve
assembly into body. Tighten securely.

¢. Assemble and Install Diaphragm Assembly. Lubricate the
two surfaces of the diaphragms which will contact each other with a
light coating of lubricating oil. Place one diaphragm on the other
so that the grain of the first diaphragm makes a 90-degree angle with
the grain of the second diaphragm. Position pivot, diaphragm washer,
and pivot nut, and tighten pivot nut securely being careful not to
distort the diaphragms. After tightening pivot nut, prick punch the
threads of the pivot and pivot nut to lock the nut in place. Place
rocker arm and diaphragm assembly in position in body, and place
diaphragm ring in body on top of diaphragm. Place a thin coating
of cup grease on bottom of the ring nut to prevent diaphragm ring
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Figure 62 — Checking Exhaust Valve Travel

from turning when diaphragm ring nut is tightened. Use special
diaphragm ring nut wrench (fig. 169 or 172) to install diaphragm ring
nut in body. Tighten diaphragm ring nut securely.

d. Install Cover. Position cover so that lever will be directly over
inlet valve assembly (fig. 47). Install plunger and pressure regulat-
ing spring assembly in cover, and install cover on body. Install four
bolts, lock washers, and nuts, attaching cover to body.

e. Install Lever. Position lever and install lever fulcrum pin.
Install cotter pins in ends of lever pin and spread them to lock them
in place.

f. Checking Exhaust Valve Travel. Check exhaust valve travel
by measuring the movement of the exhaust valve when the lever is
moved to applied position (fig. 62). Exhaust valve travel must not
be less than 34, inch nor more than 144 inch. Exhaust valve travel
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is reduced by increasing the number of shims between the exhaust
valve assembly and the body of the brake valve, or increased by
reducing the number of shims.

38. TEST OF REBUILT B4B BRAKE VALVE,

a. Prepare Test Rack for Test.

(1) With test rack brake valve handle in released position, cock
No. 1 open, all other cocks closed, adjust setting of feed valve, if
necessary, until gage No. 1 registers 90-pounds pressure.

(2) Open cocks No. 4, No. 5, No. 6, and No. 7 until gages No. 2
No. 4, and both hands of gage No. 3, read zero. Then close cocks
No. 4, No. 6, and No. 7.

b. Connect Brake Valve to Test Rack.

(1) Connect hose No. 4 to one brake chamber port. Plug other
brake chamber port.

(2) Connect hose No. 2 to reservoir port.

c. Leakage Tests.

(1) Open cock No. 2 causing the pressure registered by gage No 2
to rise to 90 pounds.

(2) Pull brake valve lever between applied position and released
position several times, finally letting the lever return to released
position.

(3) Coat the exhaust port of the brake valve with soap suds to
determine leakage of the inlet valve. Leakage of more than a 1-inch
soap bubble in three seconds is not permissible.

(4) Pull lever to fully applied position and wedge it in this posi-
tion with a block of wood. Then coat the exhaust port with soap suds
to determine leakage of the exhaust valve. Leakage of more than a
l-inch soap bubble in three seconds is not permissible.

(5) Coat the entire valve with soap suds to detect leakage through
the castings. No leakage is permissible.

(6) Remove block and permit lever to return to released position.

d. Operating Tests.

(1) Pull brake valve lever to fully applied position and observe
that the pressure registered by the red hand of gage No. 3 rises from
zero to 50 pounds in less than 1 second.

(2) Permit brake valve lever to return to released position and
observe that the pressure registered by the red hand of gage No. 3
drops from 60 to 10 pounds in less than 1 second. Red hand of gage
No. 3 must drop to zero. If the time required for the red hand of
gage No. 3 to drop from 60 to 10 pounds is more than 1 second, it
indicates the exhaust valve is not opening sufficiently (par. 37 f).

(3) Pull the brake valve lever towards fully applied position and
observe that at each step, a corresponding increase in the pressure
registered by the red hand of gage No. 3 is obtained within the gradu-
ating range of from 6 to 75 pounds.
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(4) Release the brake valve lever in steps toward released posi-
tion and observe that at each step, a corresponding decrease in the
pressure registered by the red hand of gage No. 3 is obtained within
the graduating range of from 75 to 6 pounds.

(5) Pull brake valve lever slowly toward applied position, and
check to determine the lowest pressure that can be maintained on the
red hand of gage No. 3. Brake valve should be capable of maintaining
seven pounds or less.

(6) Pull brake valve lever to its fully applied position and check
to be sure the red hand of gage No. 3 rises to 90 pounds to register
the same as gage No. 1.

e. Disconnect Valve From Test Rack.

(1) If valve passes all tests, blow off all traces of soap suds and
disconnect hose lines.

(2) Plug ajl ports with pipe plugs and wrap a piece of friction
tape around the exhaust port to prevent dirt entering the valve during
shipment or storage.

Section 1l
TYPE-HP BRAKE VALVES (HAND OPERATED)
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39. DESCRIPTION AND OPERATION.

a. Description. Type-HP brake valves (fig. 63) are usually
used for controlling the brakes on a towed vehicle independently of
the brakes on the towing vehicle. They are usually mounted on the
steering column or on the dash. The driver may set the ratchet type
handle in any one of several positions between brakes released and
brakes fully applied position so the brakes on the towed vehicle are
kept applied until the brake valve handle is returned to release posi-
tion. The distance the brake valve handle is moved in a clockwise
direction toward applied position determines the severity of the brake
application. The driver may, therefore, control the brakes on the
towed vehicle as the speed, load, and road conditions, require.

b. Operation (fig. 64). \

(1) As the brake valve handle is moved toward applied position,
pressure is exerted on the top of the pressure regulating spring and
the piston assembly moves downward. As this happens, the exhaust
valve seat engages the exhaust valve and closes the passage to the
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Figure 63 — Type-HP Brake Valve

exhaust port. The exhaust valve and the inlet valve are part of the
same assembly, therefore, after the exhaust valve is closed and the
piston assembly continues its movement downward, the inlet valve is
forced off its seat. This permits air pressure from the reservoir to
pass through the inlet valve, out the connection leading to the service
line and the brakes on the towed vehicle.

"(2) As soon as the air pressure below the piston assembly over-
comes the mechanical load on top of it, the piston assembly lifts. The
intake valve closes, cutting off any further air supply, and the ex-
haust valve remains closed, preventing any loss of air pressure through
the exhaust port. Any further movement of the handle toward fully
applied position adds additional mechanical force on top of the pis-
ton assembly, and correspondingly increases the delivered air pressure.

(3) If the brake valve handle is moved toward released position,
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Figure 64 — Sectional View of Type-HP Brake Valve

the mechanical force on top of the piston assembly is decreased. This
permits the air pressure below the piston assembly to lift it still fur-
ther, thus opening the exhaust valve and permitting air pressure to
exhaust from the service line until a lower air pressure is established.
This will balance the lesser mechanical force acting on top of the
piston assembly.

(4) In this manner, the brake application on the towed vehicle
may be graduated during both application or release of the brakes.
The position of the brake valve handle always determines the air
pressure being delivered through the service line to the brake equip-
ment on the towed vehicle.

(5) The handle of the brake valve is fitted with a friction lock
so it will remain in whatever position it is placed by the driver. The
brake valve should never be used, however, to hold the brakes applied
when the vehicles are being parked or when the driver is off duty. If
the vehicles are parked on a hill or grade, other precautions such as
blocking the wheels must be taken. There is a possibility the air pres-
sure in the system may be depleted due to leakage, and the brakes
release after a reasonable lapse of time. .

40. CLEANING, INSPECTION, AND DISASSEMBLY.
a. General. If testing equipment is available, test the brake valve

78



™ 9-1827A
40

BRAKE VALVES

HANDLE

SAFETY SCREW y
WRENCH Y

SET SCREW

FRICTION
LOCK
ASSEMBLY

RA PD 308672

Figure 65 —Removing Handle, Using Safety Screw
Wrench 41-W-2449

before disassembly by the following procedure outlined in paragraph
43. If the valve fails to pass leakage tests, install a new inlet and
exhaust valve assembly (par. 42). Repeat tests as this may be all
that is necessary to make the valve again fit for service.

b. Cleaning and Inspection. Remove all dirt and grease from
exterior of valve using dry-cleaning solvent and a brush. Inspect
exterior of valve for broken or damaged parts. All broken or dam-
aged parts must be replaced.

¢. Disassembly.

(1) Remove set screw from handle and lift off handle using Safety
screw wrench (41-W-2449) (fig. 65).

(2) Remove four cap screws and lock washers attaching cover to
body, and lift off cover. Unscrew friction lock assembly from cover
and disassemble. Remove washer, pressure regulating spring, and
shims from piston. Pull piston assembly out of body, and lift out
exhaust valve spring.

(3) Disassemble piston by engaging the slots in the piston fol-
lower with a steel bar and unscrewing the piston using a steel rod
(fig. 66).

(4) Remove cap nut from bottom of body and lift out inlet and
exhaust valve assembly and spring,.
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Figure 66 — Disassembly of Piston

41. CLEANING, INSPECTION OF PARTS AND REPAIRS.

a. Clean all metal parts using dry-cleaning solvent. Replace all
damaged or excessively worn parts. Inspect condition of packing cup
and replace with new cup if it is worn thin or damaged in any way.
Check piston bore in body for excessive wear, scoring or out-of-round-
ness. Bore must be smooth and round. If diameter of bore exceeds
2.133 inches, the body must be replaced. Check fit of piston in body.
Piston must be a neat sliding fit.

b. Inspect inlet and exhaust valve assembly to be sure rubber
seats are in good condition. Do not attempt to replace seats. If
seats are worn or damaged, replace the complete inlet and exhaus
valve assembly. ‘

42. ASSEMBLY (fig. 67).

a. Position piston packing cup in bottom of piston. Screw piston
follower into piston sufficiently tight to make a good air seal at the
piston packing cup, but not sufficiently tight to distort or damage the
packing cup (fig. 66). Place inlet and exhaust valve spring over
inlet and exhaust valve assembly. Position the two parts in the cap
nut and enter the assembled parts into the valve body with the
seats of the valves toward the top of the body. Tighten cap nut
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securely. Lubricate the piston packing cup with graphite grease, then
place exhaust valve spring into top of body and enter piston assembly
into body over exhaust valve spring. Exercise extreme care so as not
to damage the piston packing cup. Place the shim washers (thin)
over piston stem and install pressure regulating spring. Then place
washer (thick) over piston stem and on top of spring. Enter spring
cage into bottom of cover. Place cover in position on body with
spring cage over end of piston next to washer. Position cover so
the mounting bracket is at the rear when the brake chamber port is
at the left (fig. 64). Install four cap screws and lock washers attach-
ing cover to body. Assemble and install friction lock assembly. Place
handle in position over spring cage and secure it in position with
set screw,

43. TEST OF REBUILT HP BRAKE VALVE,

a. Prepare Test Rack for Test.

(1) With test rack brake valve handle in released position, cock
No. 1 open, all other cocks closed, adjust setting of feed valve, if neces-
sary, until gage No. 1 registers 90 pounds pressure.

(2) Open cocks No. 4, No. 5, No. 6, and No. 7, until gages No. 2,
No. 4 and both hands of gage No. 3 read zero. Then close cocks
No. 4, No. 6, and No. 7.

b. Connect Brake Valve to Test Rack.

(1) Connect hose line No. 2 to reservoir port.

(2) Connect hose line No. 4 to brake chamber port.

(3) Be sure exhaust port is not plugged.

¢. Leakage Tests.

(1) Open cock No. 2 causing gage No. 2 to register 90-pound
pressure.

(2) Move handle of brake valve being tested back and forth sev-
eral times between released and applied positions finally leaving it in
released position.

(3) Coat the exhaust port with soap suds to check for leakage of
the inlet valve,

(4) Move handle of brake valve being tested, to fully applied posi-
tion. Coat the exhaust port with soap suds to check for leakage of the
exhaust valve.

(5) Leakage in excess of a l-inch soap bubble in five seconds is not
permissible in either test.

(6) Coat the entire valve with soap suds to detect casting leakage.
No leakage is permissible.

(7) Move handle of brake valve being tested back to released
position.

d. Operating Tests.

(1) Move handle of brake valve being tested to fully applied posi-
tion and observe that the pressure registered by the red hand of gage
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No. 3 rises from zero to 50 pounds in less than one second. Also note
the pressure registered by the red hand of gage No. 3 rises to a point
somewhere between 70 and 80 pounds. If pressure will not rise to
70 pounds, additional shims may be needed beneath the pressure
regulating spring or the pressure regulating spring may need replacing,

(2) Move the handle of the brake valve being tested from fully
applied position to released position and observe that the pressure
registered by the red hand of gage No. 3 drops from 60 pounds to
10 pounds in less than two seconds. If the pressure does not drop in
less than two seconds, it indicates the exhaust valve travel is not
sufficient.

(3) Move the handle of the brake valve being tested to several
positions between released position and fully applied position. Check
to be sure the pressure registered by the red hand of gage No. 3 cor-
responds to the position in which the brake valve handle is placed.

(4) Move the handle of the brake valve being tested toward ap-
plied position until the red hand of gage No. 3 registers about 50
pounds. Then open cock No. 6, and note that the red hand of gage
No. 3 continues to register the initial pressure within four pounds.
Close cock No. 6 and move brake valve handle to released position.

e. Disconnect Valve from Test Rack,

(1) If brake valve passes all tests, blow off all traces of soap
suds and disconnect hose lines.

(2) Plug all ports, including the exhaust port, with pipe plugs to
prevent dirt from entering the valve during shipment or storage.

Section Il
TYPE-D BRAKE VALVES (TREADLE OPERATED)
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44. DESCRIPTION AND OPERATION.

a. Description. The type-D brake valve (fig. 68) is used on
some vehicles instead of the type-B4B brake valve. Fundamentally
the only difference between the two brake valves is that the type-D
brake valve is operated by a.foot treadle, (which is part of the brake
valve) while the B4B brake valve is operated by a conventional foot
pedal. Movement of the treadle controls the movement of an inlet
valve and an exhaust valve which in turn control the air pressure
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Figure 68 — Type-D Brake Valve

being delivered to or released from the brake chambers on the ve-
hicle. To fully apply the brakes on a vehicle fitted with a type-D
brake valve, the treadle must be fully depressed; whereas, when the
treadle is only partially depressed, correspondingly less braking force
is developed. In other words, the farther the driver depresses the
treadle, the higher the air pressure delivered to the brake chambers,
and the more severe the brake application. At any time the brakes
of the vehicle may be partially released by the driver permitting the
‘treadle to partially return towards released position. Also they may
be entirely released by the driver permitting the treadle to return to
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Figure 69 — Sectional View of Type-D Brake Valve

full released position. In this manner the amount of force being ap-
plied to the brakes of the vehicle is always under control of the driver.

b. Operation (fig. 69).

(1) As the driver depresses the treadle, pressure is exerted on the
top of the pressure regulating spring and diaphragm. As the dia-
phragm moves downward, the exhaust valve seat moves downward
against the exhaust valve and closes it. Continued movement of the



TM 9-1827A
44-45

ORDNANCE MAINTENANCE—POWER BRAKE SYSTEMS (BENDIX-WESTINGHOUSE)

diaphragm downward pushes the inlet valve off its seat. Reservoir
pressure therefore flows through the inlet valve and out the brake.
chamber ports to the brake chambers applying the brakes. When the
air pressure being delivered to the brake chambers from the cavity
below the diaphragm overcomes the mechanical force being exerted
on top of the diaphragm, the diaphragm lifts and the inlet valve
closes, cutting off further supply of air pressure to the brake chambers
while the exhaust valve remains closed preventing any escape of air
pressure through the exhaust port. Should the driver depress the
treadle further and put additional force on top of the diaphragm, a
corresponding increase in the air pressure being delivered to the brake
chambers results. ’

(2) If the driver permits the treadle to partially return toward its
fully released position thus reducing the mechanical force on top of
the diaphragm, the air pressure below the diaphragm overcomes the
mechanical force on top of it and the diaphragm lifts still further.
When this happens, the inlet valve remains closed and the exhaust
valve opens to exhaust air pressure from the brake chambers until
the air pressure below the diaphragm again balances the mechanical
force on top of it. If the driver permits the treadle to return to full
released position, the exhaust valve remains open and all air pressure
from the brake chambers is exhausted and the brakes on the vehicle
are fully released.

- (3) If the driver depresses the treadle to fully applied position,
the pressure regulating spring is compressed and the spring cage
strikes the spring seat. Under these conditions, the inlet valve is held
open permitting full reservoir pressure to pass through the brake