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GENERAL INSTRUCTIONS 

If is essential that all broke ports be given 
attention at each cleaning period to insure their 
being in serviceable and clean condition and 
properly lubricated when applied to the cor. 

The following instructions for cleaning, lubricat­
ing and handling the equipment ore prepared to 
the end that the practices and processes for 
doing this work moy be uniform and effective. 

The '0-22" Type Pa>senger Car Broke Equipment 
consists of various operating portions, some of 
which ore attached to their respective pipe 
brackets. Pipe conne-ct ions ore semi-permanent­
ly mode to these pipe brackets ond the operating 
portions may readily be re•noved ond replaced, if 
necessary. 

When operating portions ore detached from their 
respective pipe brackets, the ports ore exposed 
to dirt; therefore, to protect against dirt and 
damage, special shipping covers ore provided 
which must be attached to the portions im­
mediately after the portions hove been tested, 
approved and removPd from the test rock, and 
the covers must not be removed until each clean 
portion is about ready to be applied to the cor. 
Even then, special precautions must be taken to 
avoid damaging the ports or getting dirt into the 
operating portions when applying them. 



All work on the repair track in connection with 
cleaning and testing "D-22" Type Broke Fquip­
ments must be performed in occordonco wit h 
instructions specified in current issues of In­
struction LPOflel hlo. 2389, Sup. I ond Instruc­
tion Pamphlet No. 5039-4, Sup. I. 

Cleaned ond repa1red "0-22" Type Control Valve 
Portions must poss prescribed tests on the AAR 
standard test rock in occordoncP with Code of 
Tests os contained in curre 1 issue of Instruction 
Pamphlet No. 5039-21, ot~r devices in occord­
ance with Code of Tests as contained in their 
respective test codes. 

Operating portions md devices, uniP~~> otherwise 
specified, must never be disosse-nbled or hove 
any parts remove·d or reploced a t the cor. All 
cleaning, repairing and lvbricating of thl' valve 
portions rnu~t be done by a competent workman 
at a suitable bench in o clean, well lighted 
location. 

When disassembling operating portions, core 
must be exercised to ovoid distorlfon of bol ts, 
studs, nuts, etc. , which con bes t be done by usin<;~ 
wrenches especially adopted for ! hi!< work. Simi­
Jar core "nUS! be token to ovoid mutilation or 
damage when disassembling tho portion with 
respect to pistons, ~orings, qoskets, slide valves, 
graduation valves, etc. 
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When reassembling valve portions, il is important 
tho! cap screws and nuts ore lightened suffic­
ien t ly to prevent gasket leakage and yet not 
excessively to cause distortion of covers and 
gaskets. 

The purpose of these Instructions is to ovoid 
unnecessary expense due Ia corf'less handling of 
ports, since il is poss1ble to osse'Tlble or disas­
semble all ports of the portion reodily. If 
excessive force is required, inve~ligalion should 
be mode immediately os to the covse of the 
difficulty. 

& wARNING 

The loll owing slalemenls ot wamong apply all or 1n pari 
wherever lhts symbol f1:, appo1ars 1n the maintenance 
procedures. Failure 10 obso•ve lhe'o precaullons may 
result in serious Injury 10 those performing the wor~ 
and or bystanders. 

• The use o l an air jet. which must be less thon 30 
p.s.i.g .• to blow parts ct~an or lo biO'WiiiCm ctry afler 
being cttoaned w11h a solvent wilt cause particles ol 
di rt and/or d roplets ol tho cleaning solvent to be a11· 
borne, Wire brushing may olso causo particles o l di rt. 
rusl. and scale lo become airborne. These conditions 
may cause skm and or eye orrilahon 

• When using an air jet do nol direct It loward onother 
person. Improper use of ~lr f<!t could result In bodtly 
injury 
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• Prraonal ry~ proleclion must be worn when per· 
form1ng any work on this devtce or tis componl'nt 
parll to avood Any poSStble injury to the eyes 

• The u•r ol •olvents as cleaning agents and the uso ol 
tubr<cent• can onvolve health and or •alety haurds 
The manulacturers ol the solvents and lubrocants 
should b<' contacted tor safety data (such as OSHA 
Form OSHA·20 or ols equ.-alent). The recomm~nded 
precnuloons and procedures ol the manulacturers 
should be followed. 

• To prevent receiving electrical shock whetl 
perlormlng electrical tests, hands must be cleor ol 
electrical components. contacts and housing nnd 
there must be 110 bodily contact with the work bench 
F allure to heed thos warning could result on severe 
inJury or de!!!_t!- --

8 When pqrtormtng any test or work on dev•ces or 
rquopmtnt whilr thry are on the veh•cle (on car lest 
etc I specoal prec:autoons must be taken to •nSur~ that 
vehicle movr-m~nt will not occur which could ,.,un 
on lntury to personnel and ·or damage to equ•pment 

• Assembly may be under a spring load. Exercose 
caution during disassembly so that no parts "Fly Out · 
nnd cause bodily injury. 

• All air supply andior electric current to this devlc& 
and/or to any component part must be cut-oil beloro! 
lhia device and/or any component part is removed 
trom the equipment arrangement 

• Botllt:d. up atr under pressure (even though a1r 
supply ,, cut-oil) may cause gaskets and ·or pertoclu 
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SIIOP TOQI.S FOR THK ll-11 TYPE IJRAK& EOlJI PMf.~T DEVICES 
(CO~IPI.£Tf- SET. W •. \.11. ~c. 5Sf587) 
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of dtrt to become airborne and an 1ncreas" on sound 
level wht'n lh1• device and 'or any component part 
is remond from the equ1pment arrangement . 
Personal eye and ear protrchon must be worn and 
care liken to avotd possibiP 1nsury when perlorm1ng 
any work on lh1s dev1ce andl or component part_ 

SECTION I PNEUMATIC DEVICES 

"0·22" Type Control Volus 
S"rvice Portion 

&CLEAtHNG, INSPECTING AND REPAIRING& 

The .service portion must be completely disas­
sembled and all parts inspected and cleaned. 
When cleaning, the ports (excepting the body) 
must be washed in a suitable solvent thot wi II 
dissolve oil or grease and permtt oil parts to be 
thoroughly c leaned without abrasion. The exteri­
or of the body must be thoroughly cleaned by 
wire bi'\Jshing ood by means of o cloth saturated 
with a suitable solvent. 

PISTONS, SLIDE VALVES AND GRADUATING VALVES 

All pistons, slide valves and graduating valves 
must be thoroughly cleaned so os to remove all 
dirt, oil, gum or grease. To do this, the piston, 
slide valve and graduating valve ~mbly must 
be disos~mbled. An organic solvent type of 
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cleaner ~st be used, but not on alkaline 
cleaning solut ion. These ports must be carefully 
handled to ovoid dornoge to seats und sealing 
.\urfoces. 

Before cleaning the self-oiling piston, the oil 
plug must be removed and the oil drained. 

If the oil plug i~ of the hexagon type, before 
removing, insert o cop screw (or its equivalent) 
in to the ou te r topped opening so it will not be 
dis torted by the wrench when being removed. 
Non-hexagon type o il plugs rnoy be removed 
without inser ting o cop screw. 

When rernovtng the oil plug from tl·e pis ton, core 
mvst be token to ovoid twis ting the piston stem. 
If l~e oil plug has been tightened excessively, 
toppong or some other means should be used to 
loosen it rather than by wrench and vise which 
will cause dornoge. 

The pis ton ring and its groove mvst be cleaned 
without removing the ring from the piston 
groove. This con be done by dippmg the piston in 
the cleaning fluid, then moving the ring around In 
the groove . This operation rnvst be repeated 
un til the groove and ring are thoroughly c leaned, 
afte r which the excess c leaning f luid con be 
blown away or dried by a jet of a ir. 

Where ring is s tuck with dir t too tigh tly to be 
moved in the groove, it ma-y be necessary to soak 
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the ring in penetra ting oil and then top the r ing 
gen tly with a hard wood block. For this purpose, 
o maple or hickory block <bout I" x I" x 4" (with 
square ends) should be used to lap the ring flush 
with the top edge of the groove. Thi~ topping 
should start ot on<> side of the ring joint and 
progres.~ around the piston in shor t st.:ps unt il the 
ring is loosened sufficiently to be moved In the 
groove. If this procedure will not I005en the 
ring, it is evident that the r ing is binding; in 
which cose the groove must be recondi t ioned and 
a new ring fitted. 

When ne~l'!ssor y to remove re replace the pis ton 
ring, suitable tools mu~l be usl'!d so as to ovoid 
domOCJP to the groove. 

NOTE. When fittong new lap joint rings, onstoll 
lhern carefully with thf' narrow bearing surface 
of the scarf toward the broke pipe side of the 
piston. 

If the self-oiling piston wick, which runs from 
the smoll crescent shaped recess in the bottom 
of the ring groove to the oil reservoir, is 
dornoged from ony cou~e, such os reconditioning 
the groove, e tc., i I must be replaced. 1\ new 
wick is approximate ly 5-3/4" long and, to foci 1-
ito le a~sernb l y , o specia l wick is avai lab le hovi>'g 
bore wire on one end for about 2-1 /4". 

If specially prepared wic:<s ore not ovollobll'!, the 
wire rnoy be bored by burning_ The bore wire con 
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be e<J$ily started down through the wick hole and 
the wick pulled through the hole until obovt 1/2" 
is lei I in the ring groove. The end of the wick in 
the ring groove is then bent ocross ~he middle or 
breother hole ond onchorea in the lost hole in the 
reces~ section ot the bottom of the ring 
groove. The bore wire must then be cut off the 
wick, ond the wick wound in o counter-clockwise 
direction around the oil reservoir. lhe free end 
of the wic-k must not obstruct or come in contoc t 
with the 1/32" diameter breather hole located 
adjacent to lhe wick hole in the oil reservoir. 

When the piston ring and its groove ore thorough­
ly cleaned and dried, the end of the ring must be 
positioned above the lubricating hole which Is tn 
the bottom of the ring groove at the top of the 
self-oiling piston. Raise th.e end of the ring and 

I h1- l s ... ..:flon:\l \ ltln o£ the SeU~OtliJi1.1 PIAtnn 

12 

see that tho lubricating wick is flot on the 
bottom of the recessed portion of the ring 
groove. The wick m.Jst not tooch the ring or the 
mouth of the breather hole. 

To restrict the formation of lead deposits on the 
surface of cost brass ports, such os pistons and 
piston rings, they must be given a1 oil both 
treatment before assembly. It must De applied 
after the nng is lopped and sized to the ring 
groove. The treotment must be used on oil sand 
cost brass pistons, including self-oiling pistons, 
but is not required for the forged or die-co~t 
pistons. 

The oil both mixture must consist of equal ports 
by volume of light lubricating or machine oil and 
mineral spirib. 

The piston ond ring m.Jst be placed in o tonk 
containing enough of the oil mixture to .svb~rge 
the piston holfwoy up the piston stem ond mvst 
remoin in this mixture not less than three (3) 
minutes. 

After the treotmPnt, the piston must be momen­
tarily dipped in o suitable solvent ond thoroughly 
blown off with air. If the ring has been removed 
or o new rlng has been fitted, it must be placed 
in the ring groove without further lopping or 
sizing. If i t should be necessary to lop or sl;:e 
the ring after the oil both treatment, the piston 
and the ring must be given the treatment again. 
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If i t is found necessary to repair the non-metallic 
groduat ing valve Otld seat by lopping, the follow­
ing method of procedure provides a mP.Ons of 
obtaining the most effective results. 

For lopping purposes, the items specified below 
should be available. 

(A) 

(B) 

(C) 

Two steel plates (approximately 10" x 12'') 
with the one side having a very smooth, 
ground surface. The thickness of the plates 
should be sufficient to prevent distortion In 
norrnal use. 

The first plate used in the procedure should 
hove o 9" x I I" sheet of U ISO e,..,ery paper 
glued to the finished surface of the steel 
plate. The left half of the emery paper 
snovld be lefT os is, and the right half shovld 
be rubbed down with o piece of steel having 
o yround, finished surface until the original 
cutting edges of the abrasive are eliminated. 

The left half of the f inished surface of the 
second plate should be rubbed in with . f loot 
emery by using o piece of bruss hovong a 
ground finished surface or on old broke 
vn lve ;otary valve, The righ I hoi f of thl.~ 
plate should be left as is. The procedure 
Involved In using these plates is os follows: 

I. Hough lappin<;j is done on left half of the 
H 1 SO emery poper unt il bearing surface 
is flat. 
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2. 

3. 

4. 

Valve is then lapped on right side of 
1 I SO emery paper with the rubbed-down 
surface until bearing surface is ap­
preciably smoothed. 

Valve is then lopped on left half of 
second steel plate until bearing sur face 
develops o finished, smooth surface. 

Valve Is then lopped on right half of the 
second steel plate until the finished 
bearing surface is highly polished. 

Before groduoting valve is placed on t~e 
seat the seat must be properly condo 
ti~ by means of lopping it with o 
metallic groduoting valve or prefero?ly 
w th o suitable lopping block or loppong 
sticl<. 

BUSHINGS 

All piston bushings, after they hove been 
cleaned must be checked for grooving, should­
ers, cro~ks, pllt lng, hollow ring bearing surfaces, 
ond checked for Ioper and out-of-round, prefer ­
ably with a diol Indicator gage, 

The bushings should be trued up on either o 
precision grinder, boring machine, or by ~eons. of 
a hand grinder before being gaged for rong so:z:e 
with AAR approved cylinder gage. (See lnstruc-

IS 
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tion Leaflet No. 2356-4, lnstru<::tions on the Use 
of Condemning Goges for "D-12" Type Control 
Valve~). 

After the bu~h•ngs are so reconditiooed, they 
must be wiped with on oily rag, then wiped clean 
with o clean dry rog, and finally cleaned with a 
suitable wlvent to remove all traces of powdered 
bushing material before reassembling. 

GASKETS, DIAPHRAGMS, RUBBER SEA TED 
VAL VES AHD RUBBER PARTS 

All gaskets, diaphragms, rubber sea ted valves 
and rubber ports {including all a-rings} ore to be 
replaced with NEW Westinghouse Air Broke 
Division Ports. 

STRAINERS AHD FILTERS 

The pipe brocket cartridge filter must be re­
placed wi th a NEW filter. The filters attached 
to choke plugs must be replaced with NEW ports. 
All other f ilters and/or strainers mus t be thor­
oughly washed out in a suitable solvent and blown 
dry with a je t of c lean, dry air. If these filters 
and strainers cannot be easily cleaned they must 
be replaced. 

CHOKES 

The si .~:e of chokes is important and whenever a 
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portion is disassembled, the choke f ltiings must 
be cleaned and inspected to insure that they ore 
not restricted. 

Splined socket choke plugs CJ'e supplied in place 
of the sc:;reworiver slotted ty-pe. The splined 
socket type con be readily applied or removed 
without damage to the choke plug or to the 
threads in the topped hole. Wrenches ore liSted 
in the shop tool chart in the General Information 
Section of this publico! ion. 

These chokes must be removed, cleaned and 
replaced one at o time. Where this procedure is 
followed, misplacement of chokes will be impos­
sible. While the chokes ore removed, the 
passages must be checked for cleanliness and 
blown out if necessary. As each choke 1S 

cleaned, it must be replaced before the next 
choke is removed. T..,e choke can be cleaned in a 
suitable solvent and then blown off with o jet of 
air. Metallic tools must nol be used for cleaning 
chokes os the size must not be changed. 

The service port ion contains four choke fitt ings 
which govern the flow of air through the ports In 
which they ore located. The purpose and 
location of these choke fittings ore os follows' 

Charging chokes 81 and 83, control the charging 
f low of broke pipe air to the auxiliary reservoir. 
Choke 83, not illustrated, (.078" drill) is located 
in the piston bushing; choke 81 {.0465" drill} is 
located underneath the charging check valve. 
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The quick service chokf' plug 82a (.031" drill), 
control~ the flow of broke pipe oir to the 
disploccrnent reservoir during the third stage of 
quick service. It is located in the mounting face 
of the \Prvice port ion. 

The preliminary quock servicf' exhou~l choke plug 
82 (.031" drill), controls the continuov~ exhaust 
of quick serviC'c volume air to the atmosphere 
ond provides the secondary quick service func­
tion. 

The grndvoting release chokE> 105 (.073'' drill), 
only In the 'U-22-A" Control VolvP, controls the 
rote of rechorgrn<J the ouxiliory re~ervoir from 
the emergency reservoir dvring release ond 
grodvoted release. It is located in the face of 
the service portion where the graduo ted release 
cop l.lol ts on. 

SPRINGS 

All springs mu~t bo inspected a fter c leaning ond 
ony that show rust pih, distortion, or hove 
permanent set, must be replaced with ones 
known to be correct. 

The service portion hos o total of e ighteen 
springs which ore I dent i ficd in tho I llustrotions 
by reference nvmbers os follows: 

84--SUPPL Y RCSLRVOin CHARGING CHI':.CK 
VALVE SPRING, which serves to hold check 
valve to seot. 
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89--CHECK VAL VI: SPRINGS (4 requirPd), which 
serve to hold check valves on seats to prevent 
bock flow. 

95--PISTON SPRING, which i~ mounted in the 
piston s.tem and resist~ movement of piston ond 
graduating valve of ter the charging ports ore 
closed and just previous to opening of the 
pre I iminary ~·ick service port. 

100-GHA[.)UATING VALVF SPRING, wh;ch 
holds the grodvoting valve to its ~1. 

101--SLIDE VALVE SPHING, which holds the 
service slide valve to its seat. 

108-RETURN SPHIN<.., which prf'vents move­
ment of the servcie 1>iston ooyond releasE' posi­
tion unless broke pipe pressurt" is about three 
pounds higher than auxiliary reservoir. In th's 
event, broke pipe preswre under the groduoling 
valve is cut off by the slide valve to prevent 
possibility of blowing the graduating valve off its 
seat. 

I 13-RELF..ASt: SLIOF VALVE SPKJNG which 
holds s lide valve to its sco t. ' 

116--RELI:A$1::: PISTON SPI11NG, w"'ich returns 
pis ton to normal position. 

130--RELEASE INSUHihJG VALVE SPHING, 
which holds this valve seated until brokP pipe 
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pressure rises a predetermined amount above 
auxiliary reservoir pressure. 

140-G. S. LIMITING VALVE PISTON RETURN 
SPRING, which returns piston to normal posttion. 

146--Q. S. LIMITING VALVe STRUT SPRING, 
which holds slide valve co its seat. 

153-RESFRVOIR RELEASE VALVE PLUNGER 
SPRING, which returns the plunger to normal 
position when the operating rod is released. 

!56-RESERVOIR RELEASE CHECK VALVE 
SPRINGS, which serve to hold the auxiliary and 
emergency reservoir release check valves to 
their scots when the release valve plunger is 
down. 

187-RfLEASE INTERLOCK SLII)E 
STRUT SPRING, which holds the slide 
its scot. 

VALVE 
valve to 

191-RELEASE INTERLOCK PISTON RETURN 
SPRING, which returns the piston to its normal 
position. 

The following tobulotion gives the dolo necessary 
to identify each of the springs described: 
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& LUBRICATING AND ASSEMBLING & 
Before assembling the slide valve cod graduating 
valve to the self-oiling piston, place the piston in 
o vise with copper jaws (or its equivalent) and 
then tighten sufficiently to hold the piston 
without damage. With the piston head in o 
horizontal position and the stem down, fill the oil 
reservoir with oil, cvrrent AAR Spec. M-912, 
until the oil is level wi lh the bottom of the 
threads loca ted in the center of the piston head. 
The oil plug (with cop screw still in place, if 
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u~ed) mu~t l>e mode only tight e<10ugh to prevent 
oil leol<oqe, It Is important that !""tis nut rnol<es a 
seal between it> flanyPd collar and the bearing 
on the p•~ton, otherwi~e oil con leak out of the 
chom!ler. Remove the cop screw fro··r. the oil 
plug, if used. 

The fact: of slid~: valve~, slide valve scot>, the 
f ace of groduot iny valves and thei r &co ts (vpper 
surface of slide valves), and the upper t>Orfion of 
the bushing where a slide valve spring bf>ors, 
should be lubr icotcd with 0 light coot or lubricat­
ing oi l , current AAR Spec. M-91 2. 1 o apply this 
oil use a st ick in the shape of o puddle about 8 
inches long end hav ing a srna ll piece of whi te 
dvck glued to one end. Put a small amount o f 
the oil on the wh1te <Lc:.. and rub on the surface 
specified. 

Before the cleaned p1ston is replaced in the 
pbton bushing, press the side of the piston ring 
opposi te the scorf to the bottom of its groove, 
then introduce three (3) drOpS of approved 
lubricatlf'l9 oil, current AAR Spec. ,''1'\-912, in the 
groove through the r ing scarf opc11ing, after 
which restore the ring to it s normal posit ion and 
carefully rotaTf' 1t in its groove to db tribute the 
oil. Pos t tlon the ring scarf approximately I" on 
either side of the piston top centt!r. 

Next, place three drops of this oil in the clean, 
dry bushing and dis t ribute It over the entire 
surface 1n a •nonner to ovoid introducing dirt or 
other gr it. 
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Even I y spread one (I) drop of I ubr icating oi I, 
current AAR Spec. M-912, around the ·piston 
spring guide (especially at both ends) when it is 
assembled into the piston. 

Apply two (2) drops of lubricating oil, current 
AAR Spec. M-912, to the return spring cage at 
the lime of assembly; !hot is, evenly spread one 
drop of lubricating oil, current AAR Spec. M-
912, around each collar at the ends of the cage. 

Evenly distribute one drop of lubricating oil, 
current AAR Spec. M-912, on the collar at the 
piston spring end of the piston, then insert the 
piston spring end of the piston, then insert the 
piston and slide valve in the body, leaving them 
in release position. 

The two short prongs of the rc~rvoir release 
valve pluoger, which fit in the bottom of the 
reservoir release valve body, must be lubricated 
with broke cylinder lubricant, current AAR Spec. 
M-9 I 4, when it is rnounted on the body. 

Before the release valve piston is assembled to 
the body, two (2) drops of lubricating oil, current 
AAR Spec. M-912, must be placed in the piston 
ring groove and the ring moved in the groove to 
properly distribute the oil. Insert the piston in 
the body, then evenly spread three (3} drops of 
lubricating oil, current AAR Spec. M-9 I 2, around 
the piston bush. Move the piston bock and forth 
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several times, after which remove the surplus oil 
from the outer edge of the piston bush. 

The threads of choke plugs and all other remov­
able plugs, as well as oil other threaded ports, 
which may later be difficult to remove, must be 
coated lightly with a compound consisting of one 
port graphite, current AAR Spec. M-913, and two 
ports of SAE-20 oil by weight just before 
inserting. 

All "D-22-AR" ond "D-22-BR" Control Valves of 
the latest vintage are supplied with the ball 
check valves omitted. If, upon examination, it is 
found that the present service portion includes 
the boll check valves, the portion may be 
modified to exclude them by adhering to the 
instructions specified in the following paragraph. 
However, if the service portion is of the lot est 
vintage, or if it has olreody been modified, these 
instructions may be disregarded. 

Omit all ball check valves. Position rubber 
seated check valves in place, then mount one 
check valve stop, Westinghouse Air Broke Divi­
sion Pc. No. 550912, an eoch of the auxiliary 
reservoir charging, broke pipe to supply reser­
voir, emergency reservoir charging ahd quick 
service check valves, and one check valve stop, 
Westinghouse Air Orake Division Pc. No. 550913, 
on auxiliary to supply reservoir check valve as 
shown on Plate I which may be found in the back 
of this publication. Place the springs in their 
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proper posrtion, then attach check valve cover 
and insert check valve cop nut, Westinghouse Air 
Broke Division Pc. No. 550911, which replaces 
the present cap rut, securely in place. 

After the service portion posses the specified 
rock test remove it frorn the IPst rock. Secure 
the respective shipping cover to the port ion. 

EMERGEHCY PORTIOH 
& CLEAHING, IHSPECTIHG AND REPAIRIHG _&. 

The emergency portron must be complerely 
disassembled and oil ports inspecred and cleaned. 
When cleaning, the ports (excepting the body) 
must be washed in o sui table solvent that will 
dissolve oil or grease and permit all parts to be 
thoroughly cleaned without abrasion. The exter­
ior of the body must be thoroughly cleaned by 
wire brushing and by means of a cloth saturated 
with o suitable solvent. 

When disassembling the emergency portion for 
cleaning, the moln piston canno t be removed 
without first removing the check valve cover and 
taking out the slide valve strut which serves to 
hold the slide valve on it s seat. Damage will 
resul t if force is used to remove the emergency 
piston from Its bushing without first removing 
the strut. 

The spring behind the vent valve is held in place 
by a circular sheet metal retainer which hos lugs 
on opposite sides. These lugs engage under o lip 
around the outer end of the cavities in the body 
costing. To remove the spring and valve, press 
down on the spring retainer ond tilt it so that one 
lug projects upward. When in this position, the 
parts con be readily removed. Thtoy con be 
assembled by following this procedure in reverse. 
Due to the similarity of t">e respective parts of 
the "D-22" Control Valve Emergency Portion to 
those of the Service Portion, the detailed in­
structions and method of procedure specified for 
cleaning, inspecting and repairing thto Service 
Portion ports ore also applicable and must, 
therefore, be odllered to when repairing the 
Emergency Portion. 

CHOKES- SHE AHD LOCATIOH 

The emergency portion contains five chokes 
which govern the flow of air through the ports in 
which they ore located. The location and 
purpose of these chokes ore as follows: 

Charging choke 27 {.024" drill), located in the top 
of the emergency port ion body, controls the rote 
of flow from ·rhe broke pipe to the quick action 
c.homber . . A ttoched to this choke plug is o felt 
f rlter whrch protects the orifice against the 
possibility of restriction due to dirt. This felt 
f ilter must be replaced when repairing emer 
gency port ions 
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Choke (.029" drill) in large vent valve piston and 
choke 67 (.052" drill) in the piston cover, control 
the rote of exhaust of qvid< action chomber air 
during emergency, and thus provide the time 
interval required before release con be affected 
follow1ng on emergency oppllcot ion. 

Choke (.047" dr ill), located in the bushing under 
the spi II -over check valve, serves to protE>ct 
against excessive spilt-over check valve leakage. 

Choke (.029" drill), located in the check valve 
cow~r in the port between the chamber above the 
spilt-over valve and the chamber above the strut 
diaphragm, serves to protect against diaphragm 
leakage. 

Choke fittings 27 and 67 must be cleaned and 
checked in accordance with the instruct ions 
specified for chokes under ''Service Portion". 

The remaining three chol<es ore not readily 
removable and must, therefore, be cleaned in 
place. 

SPRINGS · IDENTIFICATION AND PURPOSE 

The emergency portion contains a total of eight 
wire springs which ore identified on the illustra­
tions by reference numbers as follows: 

31 GRADUATING VALVE SPRING, which 
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serves to hold the grodvoting valve to its seat on 
the slide valve. 

39-VENT VALVE SPHING, wh1ch holds the 
emergency vent valve to i ts seat. 

47--HI<..H PH!;:SSURE VALVE SPRING, which 
serves to hold the valve In normal position. 

49-EME11GENCY PIS TON SPRING, which re­
s ish movement of the spring guide in the piston 
stem. 

55-DIAPHRAGM SPRING, which serves to hold 
the slide valve to i ts seal in the absence of quick 
act ion chamber pressure when the diaphragm is 
balanced. 

53-ACCtLERATEO RELFASC CHECK VALVF 
SPRING, which serves to hold check valve 52o to 
i ts seal. 

54-SPILL-OVER CHECK VALVE SPRING, which 
serves to hold check valve 52 to it seal. 

63- -RCTUHN SPRING, which returns the piston 
and slide valve to normal release position when 
broke pipe and quick action chamber pressures 
ore equalized. 

The following tabulation gives the data necessar y 
to ident ify each of the spr ings described: 
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.&, LUBRICATING AND ASSEMBLING& 

Before Cl5Sembling the emergency piston, slide 
valve, ond graduating valve, check the longf­
tudfnol c learance of the graduating va lve In the 
piston stem recess. This clearance must not be 
less than .003" or more than .009" and must be 
checked with a feeler gage. Burrs around the 
edges of the recess must be carefully removed 
with o fife. If thrs clearance is less than .003", 
remove the excess from the pin end of the 
groduotrng valve only. 
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For further Ins! ructions for lubricat ing ond as­
sembling the self-oiling piston, refer to those 
specified for application to the service portico 
piston in the preceding section of this publico­
l ion, 

Before the vent valve piston is assembled to the 
body, two (2) drops of lubricating oil, current 
AAR Spec. M-91 2, must be placed in the piston 
ring groove and the ring moved in the groove to 
properly distribute the oil. Assemble the venl 
valve to the piston stem, then insert the piston In 
the body. Evenly spread three (3) drops of 
lubricating oil, current AAR Spec. M-912, around 
the piston bush. Move the piston bock and forth 
several times, after which remove the surplus oil 
from the outer edge of the cylinder. 

The threads of choke plugs and all other remov­
able plugs, OS well as all other threaded parts, 
which may later be difficult fo remove, must be 
cooled lightly with o compoond consisting of one 
port graphite, current AAR Spec. M-913, ond two 
ports of SAE-20 oil by weight just before 
inserting. 

All ''0-22-AR" and "0-22-BR" Control Valves of 
the latest vintage ore supplied with the boll 
check valves omitted. If, upon examination, it is 
found that the present emergency portion in­
cludes the boll check volves, the portion moy be 
modified to exclude them by adhering to the 
instructions specified in the following porogroph. 
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However, if the emergency portion is of the 
latest vintage, or if it hos olreody been modified, 
these instructions moy be disregarded. 

Omit oil boll check valves. Posi 1 ion rubber­
sealed check valves in place, then mount one 
check valve stop, Westinghouse Air Broke Divi­
sion Pc. No. 550912 on eoch of the spill-over ond 
accelerated release check valves, os shown on 
Plate I which moy be found in the bock of this 
publication. Place the springs in their proper 
posi t ion, then ottoch the check valve cover 
securely in place. 

~·tc. 10 0·22 "fl'pe Cnnt.rul Valve t.mfr,ene! Pnrtlun 
shlpplnc t:o~er. pc. ~o. ~12114 
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The function of the supply reservoir charging 
check valve, lhot changes auxiliary reservoir 
pressure to supply reservoir pressure on ND-22" 
PTE Pneurnalic Operotf'd Equipment is unneces­
S<JTy. Elimination of the check volve protects 
the broke pip.- against excessive air c~ption 
throogh pori 116 of the pipe brocket Ol'd th~ 
supply reservoir charging check. This process of 
check valve elimination is accomplished by plac­
ing o 3/32" drill choke In port 116 of the control 
valve pipe l>rock<'t ond installing o plug Westing­
hoiJse Air Broke Division Pc. No. 579860, ond on 
appropriate o-rlng In the check valve bush 
assembly. IMPORTANT: THIS MODIFICATION 
IS ONLY TO Bt APPLIED TO "D-22" CONTROL 
VALVES THAT ARE NOT ELECTRO­
PNEUMATICALLY OPERATED. This modifica­
tion to the 'V-22" Control Valve is shown on 
Plates 2 ond 3 which ore found in the bock of this 
publication. 

The high pressure valve must be lubricated In the 
some manner os the vent valve pisron. 

After the emergency portion hos been properly 
tested ond removed from the test rock secure 
t~e ~espective shipping cover to the por't ion. A 
_I p•pe plug, or Its equivalent, must also be 
mserted mto the <>mergency portion vent port. 

.&,. QUICK SERVICE VALVE.&,. 

Remove and discord the broke pipe filter. Re-
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place it with a NEW disposable type filter. 

Wnen d•sassembling the Guick Service Valve, it 
will be necessary to remove the strut diaphragm 
cover oncl the slide valve strut before it is 
possible to remove the piston oncl slide valve. 

Generally, the instructions for cleaning, inspect­
ing, repairing and lubricating the various parts as 
outlined for the ''D-22'' Control Valve Service 
and Emergency Portions also apply when recondi­
tioning the Quick Service Valve . 

The piston bushing must be checked for ring size 
by using cylinder gage No. 49614, Westinghouse 
Air Brake Division Pc. No. 524949. (See Instruc­
tion Leaflet No. 2356-4, Instructions on the use 
of AAR Condemning Gages for "D-22" Type 
Control Valves). 

The Quick Service Valve contains one choke, -
charging choke 3 (.024" dril ). This choke 
controls the charging of the quick service volume 
reservoir and is located in the valve portion body 
under the strut diaphragm cover. Attached to 
this choke is a felt filter which serves to prevent 
restriction of the choke due to dirt, thereby 
insuring the proper charging rate of the quick 
service volume reservoir. 

The Guick Service Valve contains three (3) 
spring$ which are identified on the illustrations 
by reference AJmbers as follows: 
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16-0IAPHRAGM SPRING, which serves to hold 
the slide volve on its seat. 

28-CHECK VALVE SPRING, which serves to 
seot tru> cut-off valve check valve. 

29- DIAPHRAGM FOLLOWER SPRING, which 
serves to seat the diaphragm follower. 

The following tabulation gives the doto necessary 
to identify eoch of the springs described: 

QliiCit StRVIC:f. 1',\L\'E SPIW\C lDE='!Tt n C:ATION 
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After lhe Quick Service Valve has been properly 
tested and removed from the test rock, secure 
the shipping cover to the volve. 

.&. "B" RELAY VALVE.&. 
Generally, the instructions for cleaning, inspect-
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Fl~. 18 Type n-:1 l(olay Valve 

ing, repairing and lubricating the various ports as 
outlined for the "0-22" Control Valve Service 
and Emergency Portions also apply when recondi­
tioning the ''8" Relay Valve. 

NOTE: The following instructions apply only to 
11B11 Type Relay Valves equipped with rubber 
seated application and exhaust valves, 

Before assembling the relay valve, place a small 
amount of No. I Lime Bose Grease on the 
be<1ring surfaces of the piston lever. Also, place 
one drop of oil, current AAR Spec. M-912 on 
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each of the bushings and spread it evenly over 
the surface. 

The circular oil pod O'ld the square oil wick must 
be submerged in a tonk of a suitable solvent for a 
few miootes, then dried with air. Submerge the 
clean oil pod in a container (tonk) of oil, current 
AAH Spec. M-906, and allow to soak for at least 
10 minutes, then drain for 10 minutes. 

Before the relay volve is completely assembled, 
the exhaust valve and piston lever must be 
adjusted in the following manner. 

&EXHAUST VALVE& 

With the ed'IOust volve on its seat, adjust the 
exhaust valve retaining nul so that, when rt is 
locked in posi tion, there is not less than .005" nor 
more than .0 10" clearance between the retaining 
nut O'ld the exhaust valve piston. 

NOTE: When assembling the elastic stop nuts on 
the exhaust valve pilot valve, core must be 
exercised to insure that there is sufficient 
fric tion to keep them tight, otherwise they mus t 
be replaced. 

&PISTON LEVER& 

The piston lever s top must be adjusted so as to 
obtain a clearance of .025" to .030" between the 

piston lever and application valve stem. This 
adjustment must be mode with the application 
valves on their seats. Note that the piston lever 
moves freely. 
One choke and three springs ore used in the valve 
(J'ld ore Identified in the sectional view by 
referenct; oombers os follows: 

Choke Plug 12, with I /8" choke (.187'' drill) 
which controls flow of supply reservoir air to the 
spring chamber, bock of the application piston. 

25--EXI-IAUST VALVE STEM SPrUNG, which 
serves to hold the exhaust vaJve on its seal. 
38 and 39-APPLICATION VALVE SPRING AND 
APPLICATION PISTON VALVE SPRING, which 
serve to hold the application valve and pis ton 
seated. 
The follow1ng tabulation gives the data necessary 
to idenl ify each of the sprtngs described: 
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£ WATER RAISING EQUIPMENT&, 

The Water Roisil'lg Equipment includes o gov­
ernor, reducing valve ald O"l "E-1" Safety Valve. 

Generally, the instructions for cleaning, inspect­
ing, repoiri119 and lubricating the various parts as 
outlined for the "D-22" Control Valve Service 
and Emergency Portions also apply when recondl­
tlonil'lg the devices comprising the Water Raising 
Equipment. 

Five spril'lgs ore contained In the combined 
governor ond reducing valve and ore identified in 
the sectional view by reference numbers as 
follows: 

12--CHECK VALVE SPRING, which serves to 
k~p the check valve seated. 

16-GOVERNOR SPRING, which serves to hold 
the diaphragm in its normal position. 

28-VALVE SPRING, which tends to hold valve 
27 on its seat. 

30--CHECK VALVE SPRING, which serves to 
hold check valve 29 on its seat. 

37 and 38--DIAPHRAGM SPRINGS, which serve 
to hold diaphragm down and valve 27 unseated. 

47 



The following tabulation gives the dote necessary 
to identify each of the springs described: 

CO\I:IL'IOR ''ID REOI C()<C •;AL\'£ SPRING 
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/i::;'J.-2" CAR DISCHARGE VALVE& 1:::1 
c:a 

Generally, the Instructions for cleaning, inspect- c:a 
ing, repairing end lubricating the various ports os 
outlined for the "0-22" Control Valve Service c:::l 
end Emergency Portions also apply when recondl- 1:::1 
tioning the "A-2" Cor Discharge Valve. 

&SLACK ADJUSTER& 

The necessary Instructions required fOf' the re­
pair end maintenance of slack adjusters ore 
outlined in the respective slack adjuster repair 
specification. 



"P·3" OECELOSTAT CONTROLLER 
AND 

"8·3" OECELOSTAT CONTROL VALVE 

A separate pomphlet, IL-2612- , hos been issued 
for the repair and mointeoonc:e of lJECELOST AT 
equipment ~d the instructions contained therein 
muu be strictly odhered to. 

SECTION II· ELECTRO-PNEUMATIC DEVICES 

,& 'F" TYPE RELAY VAL YES.& 

The "f"" Type Relay Valve consists of a relay 
portion, inshot valve portion, ood magnet por­
tion. Thes~ portions are bolted 10 the pipe 
brocket from which they ore removabl!! for 
inspection~ cleaning withov1 bri!Oking the pipe 
connect ions. 

Generally, the instructions for cleaning, in5peet­
ing, repairing ond lubricating the various ports as 
outlined, for the "D-22" Control Valve S!!rvice 
and Emergency Portions also apply when recondi­
tioning the respective portions of the "f"" Type 
Relay Valves. 

NOTE: The following instructions apply only to 
"F" Type Relay Valves equipped with rubber 
seated application and exhaust valves. 

Before assembling the relay valve, place o small 
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amount of No. I Lime Bose Grease on the 
beor ing svrfoces of the piston lever. Also place 
one drop of oil current AAR Spec. M-9 I 2 on each 
of the bushings, except the Iorge piston bushing, 
and spread it evenly over the surface. 

Before the relay valve is completely assembled, 
the exhaust valve and piston lever must be 
adjusted in the following manner: 

&EXHAUST VALVE& 

With the exhaust valve on its seal, adjust t he 
exhaust valve retaining nut so that when it Is 
locked in position there is not Jess than .005" nor 
more than .010" clearance between the retaining 
nut and the exhaust valve piston. 

NOTE: When assembling the elast ic stop nuts on 
the exhaust valve pilot valve, core must be 
exercised to insure that there is sufficient 
fr iction to keep them tight, otherwise they must 
be replaced. 

&PISTON LEVER& 

The piston lever stop must be adjusted so os to 
obtain a c lea rance of .025" t o .030" between the 
piston lever and application valve stem. This 
adjustment must be mode with the application 
valves en the ir seats. Note that the piston lever 
moves freely. 
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Springs and chokes used In the various portions 
ore identified in the sectional views by reference 
numbers os follows: 

&,RELAY PORTION:& 

Choke Plug 15, with 1/8" choke (.187" drill) octs 
to provide quick equalization of pressure on 
piston 30, after application voJve opens. It is 
located under pipe plug 16, as shown on assembly 
view. 

33 and 34--APPLICATION VALVE SPRING and 
APPLICATION PISTON VALVE SPRING, which 
serve to hold the application valve and pis ton 
seated. 

42--RELEASE SPRING, which is used to over­
come the resistance of the diaphragm stock, 
insuring return of the self-lopping portion to 
release posit ion and positive release of low broke 
cylinder pressures. 

52--CHECK VALVE SPRINGS, which serve to 
hold the check valves seated. 

&.INSHOT VALVE PORTION:&_ 

88--PISTON SPRING, holds piston and diaphragm 
against stem of supply va lve which is thus held 
unseated against the tension of the Supply Valve 
Spring 94, permitting flow of air to the dia­
phragm stock. 
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94-EXHAUST VALVE SPRING, which serves to 
keep exhaust valve 93 normally seated. 

94-SUPPL Y VALVE SPRING, which serves to 
seal the supply valve when the diopnrogm piston 
moves upward. 

&MAGNET PORTION:&. 

High Speed Magnet Choke 138, 1/8" Choke (,033" 
drill) with filter, controls flow of air between 
inshot valve ond diaphragm chamber. 

Medium Speed Magnet Choke 140, 1/4" Choke 
(.046" drill) with filter, controls flow of air 
between lnshat valve ond diaphragm chamber. 

Low Speed Magnet Choke 142, 3/8" Choke (.067" 
drill) with filter, controls flow of oir betwren 
inshot valve Of1d diaphragm chamber. 

162-CHECK VALVE SPRINGS, which serve to 
seat the check valves located in the diaphragm 
portion. 
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The following tabulation gives the data necessary 
to identify eoch of the springs described: 

"~" TYl'F. Jl~l A> I ,\LI'E SPRI:-!C IOE:-1-rlfiCATION 

R•t. 
H~ 

:f..' t ,. 
., 
" .. 
•• 

----- --
T'hu uble •• t"-1""' ' ' tu ""'"'•l r t~tthr.•d m .. n. ttor~\c~epcn and •II Air Mr""" 

mcen to u,So;t'!t!ly \llto ..... niJt •rrln@;t u.ed 1n the .,.·o tvc. The •C't~l ~~"'11.1• ••II 
v n l' .o...,,. .. ,, ... , t1Yt 10 •~tl dJIJ~rmcct in .. uc :l·&m.('\n, """ .tUIMr,r•, fl\11'1'\tt.r 
or roil• '" 1')ut ,.~t·t~ ., ntr-.W~.J f·~ td<'t<~tooht'Jjlll(oQ <H~.ty trod -.htw~1d not 
tv n•e.d for tf'IY oth--l OYtv')lllf" It .ti•H .w.r •-~"Pf~ .. .nt • :tp«st\o:-u-fon for the ~t'U 
nt.ellt'>OO(d 

After the relay volve portions hove been properly 
tested and removed from the rock, attach the 
respective shipping cover to the portions. 

&"21-B" MAGNET VALVE& 

The "21-B" Magnet Valve consists of a pipe 
brocket and magnet valve portion. Included with 
the magnet valve portion is o cut-off valve 
portion, which protects against the loss of 
auxiliary reservoir air in the event of abnormal 
magnet valve operation or broken straight air 
pipe. 
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Generally the instructions for cleaning, inspect­
ing repol;ing and lubricating the various ports as 
out'lined for the "0-22" ContTol Valve Service 
and Emergency Portions also apply when recondi­
tioning ttle "21-B" Magnet Valve. 

Three springs are used in the mognet val~e body 
and are Identified in the sectional vaew by 
reference numbers os follows: 

10-CONTROL SPRING, with o value of approx­
imately 7 5 pounds, which opposes auxiliary reser­
voir air beneath diaphragm. 

17-CONTHOL CHE:.CK VALVE SPRING, which 
holds valve 5 unseated when diaphragm 6 is 
deflected. 

35--APPLICATION AND RELEASE VALVE 
SPRINGS one of which serves to keep releose 
valve ~ted, the other which serves to keep 
the application valve seated. 
The following tabulation gives the dolo necessary 
to identify each of the springs described: 

li·H \1.-.GM.I SPRING rDENTI~ IC.\TlOI\ 
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The "21 -B" Magnet Valve MUST pass the speci­
fied rock tests before being returned to service. 

& "K·l" TYPE PNEUMATIC SWITCHES £ 
The ''I< -3" Type Pneumatic Switch operate~ 
during broke oppl1cotion to establish battery 
supply to the relay cabinet and relay valve 
magnets. 

Generally, the instructions for cleaning, inspect­
ing, repairing and lubricating the various ports as 
outlined for the "D-22" Control Valve Service 
and Emergency Portions also apply when recondi­
tioning the "K-3" Type Pneumatic Switches. 

The springs used in the "K-3" Type Pneumatic 
Switches ore identified by reference numbers as 
follows: 

9-DIAPHRAGM SPRING, with a value of II 
pounds (o 60 pound spring is also available), 
which controls movement of collar 6, which 
opens and closes the contact finger. 

21--LEVER SPHING, which serves to control the 
action of the contact lever. 

31--CONTACT SPRING, which serves to seat the 
contact holder. 

35-COV[f{ SPRING, which serves to hold cover 
screw in place. (Not used with ''1<-3-B" Switch) • 
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The following tabulation gives the data necessary _ 
to identify each of the springs described: -... 

K·3 TYI'E Pl'EU)IATIC SWITCH SPRISG IOF.NTJrJCATION .. , ,., .. 
• 
J 110CI4 

--;;-~-~ 

·" 

'l'M-. u.blt: It a.h<lw" I~ etu~bt~ .. ,~d tnm. ttOr~IIHpor.-. 111.t1d •1.1 Alr 81'Alte 
mtn 14'1 •dtl'lhfy til,. "'• rlvU4 4J)fii'\C4 w~ in thl' Vclvt. The ..:ru.J ~~prlap .W 
"'••Y .. JM<'Whtll.t, Jur to tmall dif'l:'~n<"" in wiN- dM.metet, colt d~m.ertr. oWI\btJr 
Of ('O!)t, t1~. Thi.t t•b.,.l•tt.oa i8 intmded !« ident:iliurion only·~ Moo11ld AOt 
bt "'~ ror •oy ~ther ~e. It don. not reptes.t:t.lt • tpood{tc.tkln lOt U'l• 
•pril'll• m~odOf\C'IS. 

The "K-3" Type Pneumatic Switch must pass the 
specified rack test before being returned to 
service. 

& BACK -UP VALVES & 

Generally, the instructions for cleaning, inspect­
ing, repairing and lubricating the various ports as 
outlined for the "D-22" Control Valve Service 
and Emergency Portions also apply when recondi­
tioning the Bock-Up Valves. 

&"DE-l" BACK-UP VALVE& 

Core must be used in assembling to make proper 
connections of terminals to contact block. 
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During assembling, the felt pocking in the oil 
p lug hole must be lubricated with oil, current 
AAR Spec. M-912, and the rotary valve with 
grease, current AAR Spec. M-913. 

Three different springs ore used in the "DE-l" 
Bock-Up Valve, namely: 

21--VALVF.: SPRING, located in the automatic 
portion, which serves to hold the rotary valve 
seated. 

23--HANDLE LATCH SPRING, located in the 
handle, which serves to hold the latch in place. 

29-CONTACT FINGER SPRINGS, located in the 
electric portion, which serve to hold the contact 
fingers against the com in application position. 

The "OE-1" Bock-Up Valve must pass the speci­
fied rock test before being returned. 

Lt:,."B" TYPE BACK-UP VALVE& 

When disassembling the bock-up valve, the pin 
holding the handle to the key must be removed 
before the valve, valve bust) and key may be 
removed. 

During assembling the contact surfaces should be 
lubricated with a few drops of oil, current AAR 
Spec. M-9 I 2, distributed evenly over the entire 
surface. 
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Three springs ore used in the "B" Type Bock-Up 
Valve, namely: 

7-VALVE SPRING, which is used to hold the 
valve seated. 

8--KEY SPRING, which holds the key in place. 

17--WHISTLE VALVE SPRING, (for ''8" and "B-2" 
Bock-Up Valves) which is used to seat the whistle 
valve. 

The following tabulation gives the data necessary 
to identify each of the springs described: 

BACit UP VALVE SPRING !DENTlFlCATlf>N -
p.,.t,. .......... Aer.;:.c "'V,::'· ~~c . Mar~riel '"""' .,. ..... 
'~"" 0... "" ..... •• )1'- ~'"" 
liiOO -;-..,.- -,... ..... !! ..... -·~ 

tate ~· .f4U" JJi• - ~ ~~~ !~d o a.. r -

..., "• ... ,.. ·~· H~ Stul ca.-1 -----------·-
JlUJ '-'' ..... ''-'' I Pb. lb. ··a·· T~ 
IS111 ..... .ou· u· a Ph. a •. "8" T~ -- - ------1- -

'h.il tllbW ie ~to ~bJ~ ttl11"0114 mr.e, •totdt.:~ a nd a ll Air Snlh 
Nell tD id.citJ tlt• ~ ..W.• u.ed 1o the- V•lv~. Th~ utu.l .,...;"-' Wt\1 
.,_., .....n..t, d~ 11.0 ....._u dUfK~ ;._wise di.Amf'tt'f, con di&m~«. aumbn 
t:tf OO>Ut.. et:c . T\i.l tabu .. doo it 111t~e.S f(W tcSntill<"•tion onJy •M •hou1d not 
be ~ tOt Uy ot.h..- pw"pOte. h doe. f!Ct tepr~t • t porcificttioll (fK, t}u: 
.,-., meetiqo.ct, 

The ''8" Type Bock-Up Volve(s) must pass the 
specified rack test before being returned to 
service. 
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SECTION Ill ELECTRIC BRAKE EQUIPMENT NOTES t::3 DEVICES 
~ 

AXLE GENERATORS 
1:::;1 
t::a & DISMANTLING AND INSPECTING&. 

t::l The axle generators must, when first received in 
C:l the shop, be cleaned and the excess dirt blown 

c:::a off. 

t::s Disassemble the axle generator using core not to 

~ damage any port. The individuol ports must be 
cleaned and inspected. = 

&:::1 Brushes that ore under 3/8" In length, chipped, or 
crocked, and brush springs which ore broken or 

d: deformed must be replaced with new parts. 

&Type "A" Axle Generators!& 
C':l 

= I . The brush holders must be inspected Ia make 
certain the brushes slide freely and that the 

t::l brush spring cups are securely in place. 
c:3 2. Wipe off the commutator and, if necessary, 
t::::l clean it with No. 00 sandpaper after the 

1::.1 
generator is mounted on the rock and whi le it 
is running. If the commutator show.s signs of 

1::1 excessive wear, it must be reconditioned. 

t:::l 3. If then! is any evidence of bearing wear, the 

t:::l worn bearing must be replaced before damage 
occurs to the armature. 

t::::ll 
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4. Remove the 1/4" pipe plug o1 the bottom of 
the generator housing and check for leakage 
of journal box oil into the generator. If there 
ore signs of oil leakage, repocl< the rear 
bearing and grease cavity using Atlantic 
Wheel Bearing Grease or its equivalent ond 
replace the felt oil ring in the rear end bell. 
At all times maintain the rear bearing cavity 
well filled with specified grease as this is 
important In the prevention of oil leakage. 

5. Remove the pipe plug over the front bearing 
and make certain that the front bearing Is 
properly lubricated. 

6. Note that there is no end ploy In the 
ormoture. If the spline drive for Hyatt 
bearing is used, the drive shaft must be free 
to move In its socket without any end ploy. 
The Oldham coupling drive, when used, mvst 
be inspected to make certain that the forged 
plate slides freely on its supporl ing members. 
With either driving means, the lock nut mvst 
be drown VP tightly and the teeth of the lock 
washer bent down to engage the slot In the 
nut. 

& Type "B" Axle Generators:& 

1. The brush holders must be inspected to make 
certain the brushes slide freely and tha i the 
brush spring cups ore securely in place. 
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2. Wipe off the corrrnutator and, if neceMory, 
clean It with No. 00 sandpaper after the 
generator is mounted on the rack and while it 
is rvMing. If the commvto1or shows s;gns of 
excessive weer, it must be reconditioned. 

3. If there is any evidence of bearing we or, the 
worn beortng must be replaced before domoge 
occurs to the armature. 

4. Determine the end ploy of the armature. 
This end play must not be less thon .00 I" or 
more thon .004". 

5. If the .splfne drive for Hyatt bearing Is used, 
the dnve shaft must be free to move in its 
socket without end ploy. The Oldham cou­
pling drive, when used, must be inspected to 
mol<e certain that the forged plate slides 
freely on its supporting members. With 
e ither driving means, the lock nul must be 
drown vp tight ly and the teeth of the lock 
washer bent down to engage the slot In the 
nut. 

& REASSEMBLIHG ,& 

If the axle generator Is disassembled or any of 
the generator ports a re removed for repair or 
replacement, the lnMructions listed below must 
be followed when reassembling the generator. 
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Type "A" A•le Generators: 

I. Place the rear bearing in the end bell and bolt 
the retainer plate securely in place. 

2. Connc<: I the heeds of the retaining S<:rews 
with wire and moke <:ertoin that the twisted 
ends of the wire do not extend beyond the 
heed of the retaining bolts. 

3. Assemble the front bearing, spac~>r, lock 
washer and nut to the commutator end of the 
arrnattJre, then place the armature In the rear 
end bell. 

4. When assembling the end bell to the arm­
ature, apply pipe thread compound between 
the face of the sleeve and the inner race of 
the bearing. Also apply the compound be­
tween the armature shaft and the inside 
dlonneter of the 'mer race of the bearing. 
Core must be exercised to prevent excPss 
compound from reaching the interior of the 
bearing. 

5. Secure the end bell to the body. Lock the 
bolts by wiring the two top bolts together and 
two bottom bolts together. Core must be 
exercised that the bolts ore locked in tho 
manner described so that the lock wires ore 
parallel to the pole pieces, thus insuring 
against short-circuiting the field. 

6. Assemble the brushes to the generator. 

7. Atloch the drive mechanism to the generator 
and lock in pfoce. 

With the spHne type drive, tfote drive shaft must 
be drown up tig~tly and must move freely in its 
socket without end ploy in the <:l'moture shaft. If 
any end ploy exists, it may by compensated for 
by the vse of shims, Pc. No. U440331, placed 
underneath the shaft lock washer. 

When assembling the plate drive coupling, note 
that the felt packing Is properly positioned In the 
groove In the coupling drive plate, then assem!Jie 
the coupling to the generator. This assembly con 
be most successfully made if the coupling Is 
rotated as it is being moved into the end bell 
bore. 

Af rer the plate dr ive covpli'lg has been properly 
assembled to the generator, and the lock nut 
tigntei'M'd, rotate the couplir19 <J'ld armature by 
h~, and if t~re is any indicaHion of excep· 
hanoi reslstooce to rotation or binding at certain 
points, the coupling and felt mlfst be removed to 
determine the cause of tightness and make 
corrections. 

The "A" Axle Generator must pass the specified 
rack test before being returned to service. 

Type "B" Axle Generators: 

I. Assemble both boll bearings to the armature. 
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Covl'r the bolls in the bear ings wi th Atlantic 
Wheel Beoring Greose oc its equivalent. 

2. With the go~et ~felt pockTng ring in ploce 
in the end bell, os..<emble the ormoture ond 
end bell to the oody md securely tighten the 
bolts. 

Lock the bolts by wiring the two top bolts 
together and two bottom bolts together. 
Make certain that the bolts ore locked in the 
manner described so that the lock wires ore 
parallel to the hole pieces, thus insuring 
against short-circuiting the field. 

3. Securely fasten the beoring retainer to the 
generator body. Check the end ploy of the 
armature. The end ploy must not be less than 
.00 I'' or more th(J'l .004" ond may be com­
pensate<! for by the use of .003" laminated 
shims, Pc. No. U4b0594, placed underneath 
the bearing retainer. 

4. After the armature end ploy has been proper­
ly adjusted, remove the bearing retainer and 
half fill the cavity on top of the bearing with 
Atlantic Wheel Bearing Grease or Its equiv­
alent, then replace the bearing retainer, and 
lighten in place. Wire the heads of the 
retainer bol t.s together, then recheck the 
armature end ploy. 
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s. Assemble the brushes to the generators. 

6. Attach the drive mechanism to the generator 
ond lock in place. The drive shaft rnvst be 
free to move In its socket without any e'ld 
ploy. 

NOTE: Refer to the instructions for assembling 
the plate drive coupling os specified under the 
preceding Section for Type "A" Axle Generators. 

The "6'' Axle Generator must pass the specified 
rock test before being returned to service. 

T1 



REMOVAL OF BALL CHECK VALVES 
0·22-AR AND D·22·BR CONTROL VALVES 

l(~t.r•.\l'!,;fUL~'>::I 

$llll'f 

' ' ' ' ' ' ' 

. ... :--~ ........ 
~ .. o .. ~ C••<> 'hi-• 

~ . .... Jt:•u 
:l•·" 

PI .. \TE I 
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H~,.,.._t l':l~t· "'" :u~r 
W" 

TC ·11180 

"D ·22-AR" and "D-22-BR" Control Valve 

Supply Reservoir Charging Ch~ck Valve Eliminorion 

s2·~CHOKE PLUG Pc. 79966 

;.- / I ,. ·r 
; i:\ · VI 
'-... PORT 6 ---

A 1/2" c:hok• plug (3132'" drill) should bo ploc:ed in port ;;IS 
loc:tth1d In the servi ce volvc fac: CI of tho pipo brocket. The 
1/2,. :~~ (3/32") c:l\ok~ plug moy b6 obtal•\td by orde,ing Pc. 
No. 79966. Tho pipe brocket Is drlll •d ond topp~d to o.c:c:-4:lpt 
o 1/2" du~lte pi ug. 

PLATE :"! 
(0· 907) 
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"D-22-AR" and "D-22-BR'' Control Valve 
Svpply Reservoir Charging Check Valve Elimination 

frt'Q.· -., BUSH Po. 5148lQ 

i ~-y~\):t\.7{' 
,_tn:r..::: ·. 4Jn 
'v r::Mjf":: I 3/40,0. "0;' RING l/ , 
1,. :'\ · . I"'· Pc. 53186. ¥,.;;~~~ /. 
r I fl 'J [/ "' 
V,-~ . .....; ·, \ "6" Ci<O Of Pi.UG-~~· .. -~· ~· 7/ 
• ,, -'-'.'< I 0 S\ ,, /A \.

1 
..-..ii;/ Pc. 5NSo / ' · · ·· 

-~ ----···· - -
OLD ST AHDARD OLD STANDARD PLUGGED 

USING BUSH Pe. 514640 WITH "B" ENO 0 F PLUG DOWN 

"A" fNO Of PLUG £:4-· 
Pc ~ .5798eC .\?) 

DLO HArWARD 
USING BUSH Pc. 564684 

~ 
DLO STANDARDIPLUGGEO 
WITH "A" ENO OF PLUG DOWN 

Ahot r•nto"Vlng the check valve and Its spring tllo check volvo 
bush (scot) st."Ould be pluggecL ''0·22" ContTOl Volves were 
builT with two vinto9es ol chu~ vofv~ bush ... one '""o• 
all~tly loryor thon the Qfh~:r. Either vlntoge of check valve 
h.Jsh moy b41 plugg~ uslnv rhe double ~d•d plug Pc .. ,.,o. 
579860 as •hown It~ tho llluatrotlon .. 

An o •tfng h f"i!q\lhed .-h., in•toiJing 'the double md pluv. 
P~. No. 531868 COVClrS o 3/410 0.0. O•ting whic~ Is fQ be 
used whoo plugging bush Pc.. No, S\4840 (•1!-e iiiYslrQIIon). 
Pc .... o. 5238.(2 covers o S/8 .. 0.0. o ... ring W~~bich i• us.O wfteo 
plugwlog bv•h Po, No. 564684-

The •pring guldo in lhe chedc valve- cover hold It' the pho~g in 
plllee In f'ifh~r vlnto9e of ehec" valva boJh. 

PLATE 3 (G-907) 80 P•·•••• ·n J.$.A. 




