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INDEX

| Throttle

Adjustment OF RIEZINE tovevvevessvrsossassnsosssnsasicossas
Alr and Steam [08KS sesseesrsvavscscscsssssesscssisnsssensas
Causes for Hard Working .cseeeesccosssdossssesnsnccaassnssea
Hydrostatic TeSt seeareesrsscaccnnscnascsstsssssvsnsanannans

MOdeI‘niZ&tiOﬂ ‘l.l.l.ll...l.l.l.llll.l’l.l.l.‘.".,.l.l...'.l..

Operatiqn l-.llIll-l.l.l".l.‘l-.I‘l.l..l.l.‘.-..l.lllp'll‘.l.l
Partﬁ, List Of: B R LB A NN S AN A P R A BRI PR AT RSB IR

Washing Bt s atie s hs b b et B senBess R RLRER R RRELAROOOOOLOIRREROIRES

Application Of BronZe cevevessscevaccracossssrscnssnsnsacns
Re-applying Camshaft and Bearing svecevesvisssssscisassaness
Camshaft Bearing Plugs and Bearings .ecesevvessavessssnvess
Lateral Adjustment .ecr-ccruvivnsrscacsrssnontsncnscnasanass
Modifylng and Maintaining Cam Contours seesssescssvesssssas
Removal of Camshaft Bearing and Camshaft .ceecceececececsns

-Repacking Stuffing BOXES tonvssscssanasatssrassasssnbesssnes

Applying Stellite to Throttle Valves: and Cams‘.;..},;...i..
ChGCking valve Intervals ..I...‘I...........‘.'......‘.i...'...’

Covers PH s s s asa s AP s NI RS ESELATORNGNO RS LAD RO ERREERERERBES " "

Crinding ceseseeesssssansnncissssissssssssnsssasensssvassss
Maintenance of Pilot and Ma{n. Valves .eceecinsccccsscscosns
Main Valve Seats and Pilot Valve SealS8 ssessssssscssssencee
REMOVAL sevuvvesonsavsetsescvitssvessnosnnssncssanscsosenusssas
Repalr of Valve FBCE ceecivevseveersrsosnsscessccnsncssnsnnna
Welding ProceduIr® sasesescesccasssasesusscssvsrbossssanssrss

14
19
11

19

13

- 19
18

17
14

20
20

- F

Y

[P——

e, R T



D

L rr—n St

=

__Tv;;. -Lm‘_—-ﬁ

e EaF

|

ey, e

ok

e

--‘.«‘_‘\-

: b - A e e g P . — - - e

MAINTENANCE INSTRUCTIONS |

. OPERATT ON

-

The valves of the American throttle open in sequence. =~ The sequence : .
and the intervals between valve movements are established by the graduated -
contours of the cams on the camshaft. The main valves, other than the MAT
valve, are all identical in construction, but are assigned designations -
ngn, ngno wpr, ete. which relate to the position of each.valve in the _
throttle and the sequence in which each valve is get in motion in opening :
the throttle, see Fig. 31, The number of main valves varies with the size O ﬁ"f
‘'of the boller and range from three to seven. ' L : R

The first movement of the throttle operating lever, from the closed
position to the open position, raises the pilot valve, and permits steam to
pass from the upper chamber of the throttle to the balancing chamber at’
the bottom. The main valves are then in balance, Further movement of the
throttle lever opens the "A" valve, followed at the established intervals,
by valves, "B", "C", "D", etc. The flow of steam from the upper chamber
to the middle chamber and thence to the steam pipes and cylinders begins’
at the moment the "A" valve is opened, and increases in volume as the '«
other valves are subsequently set in motion until full throttle opening is .

attained.

When the throttle lever is moved from ‘the open position to the closed
position, the valves will close- in reverse order, the pilot valve closing
last. As the throttle lever approaches the closed position, the lower
side of each cam exerts force upon the bottom portion of the valves and: ™
closes each valve tightly. ILeakage past the balancing pistons permits
escape of the steam from the balancing chamber. 4 : .

.5‘_-;,\

' . - S . .
Additional information regarding the sequence and intervals of valve A
movements will be found elsewhere in this bulletin, where camshafts and o
their contours are discussed. I ¥ : .
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AMERICAN MULTIPLE~VALYE THROTTLES

ADJUSTMENT OF THROTTLE RIGGING

Careful adjustment of the throttle rigging is very important and should

T

<+ .be made while the locomotive is cold. The following procedure is to be

+used in the adjustment of the throttle rigging, Fig. 2.

_ . (1) Remove camshaft crank arm pin and rotate crank arm on the outer end
33' . 0f the camshaft until the bottoms of the cams are in contact w1th stirrups
; 1of the valves. .
- ' (2) Then, with the cab lever in the closed position, adJust length of
the rods so as not to spring the ecamshaft. The adjustment should assure
that the compensating lever will move an equal distance each side of its
‘vertical center line.  All lost motion should be removed from the rigging.
(3) "After the adjustment has been properly made, see that the lock nuts
' are securely tlghtened.

"Sloping throttle rods are not recommended. An offset in the rod is pre-
ferred, when necessary. A maximum pull of spproximately 40 1b. on the
* lever -handle is preferred, although conditions may necessitate a pull
slightly above or below this figure. The minimum recommended movement of
‘tpe lever handle in opening and closing the throttle is 16 in,

CAUSES FOR A HARD WORKING THROTTLE

7 (1) Blndlng in throttle rigging, due to a misalignment. Throttle con-
- necting rods tight in guides or moving parts of rigging not free to move
readily. These faults are corrected by. proper adjustment of rlgglng

() Lack of lubrication in the rigging.

(3) Jacking gland on camshaft drawn up too tight or packing dried out

{4 )'Exce351ve end play of camshaft, causing the cams to bind against
the valve spindles or stirrups. -

* (B5) Incorrect intervals caused by wear of the cams or valves.

(6) Excessive clearance between balancing piston and balancing piston

guide in throttle.

The means for correcting excessive end play, incorrect valve intervals
- and excessive balancing piston clearance will be found elsewhere in this
bulletin, .

WASHING OF THROTTLE HEADERS

Throttle headers should be washed periodically with hot water to remove
. mud, scale and other accumulations. The frequency of washing will depend
: upen.the territory and the service in which the header is used.

‘Throttle headers of recent manufacture are provided with two washout - .
. connections, located as nearly as possible at the opposite ends of the bal-

" ancing chamber. It is recommended that these connections be piped to a )
.point convenient to hand-holes arranged in the smokebox. When this ar-

" rangement is used, the removal of the hand-hole covers and the pipe plugs
will permit convenient washout of the header balancing chamber without the
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i 16 necessity of" openlng up the front end of the locomotlve. Alternate pro-
i§ posals of thls arrangement are illustrated by Fig. 3 dnd 4. . s

- The upper and middle chambers of the throttle header and the superheater__
(r units can be washed by connecting the washout hose to the auxiliary steam. .}
t comnection. In this case remove boiler washout plugs and block the drivers. ™’
' During the time the header and superheater units are filled with water," the
J throttle is alternately opened and closed. It is recomnended that” thls .
\TT washing be done when the locomotive.valves are pulled ' BEETE -

.

.  HYDROSTATIC TEST OF THE THROTTLE

Routine hydrostatic test in roundhouse, etc., generally 1neludes steam

_ ‘pipes and exhaust stands, as well as the superheater, throttle and boiler

(f ' The exhaust tip is removed and a blank flange substituted. The entire o

f system is filled with water through a boiler connection, and the b01ler ;

working pressure is used. On locomotives equipped with feedwater heaters,

T " the heater body and pipes leading to it must not be subjected to test-
J] pressure. The pipes should be disconnected and cyllnder outlets. blanked
' When this test is used, the dryer need not be removed. - To prevent this ¢

test pressure being extended to auxiliaries, which use superheated or ’“

saturated steam, the master valves in these lines should be closed.

When extensive repairs have been made to the locomotive, an additional'
test can be applied to the throttle valves as well as to the superheater, .
. by applying a blank flange to the dry pipe .in the dome. In this test, the,
:(' water enters through the auxiliary superheated steam outlet and 1eakage of
the throttle valves-can be quickly detected by looking through the steam
pipe openings on the header. On locomotives equipped with the vertical
dryer in the dome, it is necessary to apply a blank flange on the end of -
the dry pipe elbow with the dryer removed, as it is not de81gned @B with- -0
stand boiler pressure. - The pressure used with this test is at 1east 25% 1n
excess of the maximum allowable working pressure of the boiler.

AIR AND STEAM TEARS L

Frequent inspections should be made for steam and air 1eaka in the
throttle, superheater and the smokebox joints. Leake should be corrected L

’ - -

REMOVAL OF THROTTLE VALVES

Remove the smokebox cover plate and disconnect throttle rod end from;
camshaft crank arm. After the throttle has cooled, ‘wash off the top:of. “tH
throttle box with hot water to remove soot and cinders. Remove the valve
covers and gaskets, rotate the camshaft in the direction for opening- the
valves and 1ift out the valves. The valve covers should then be replaced
temporarily to prevent dirt or other foreign substances from dropplng 1nto
the throttle. -

Before replacing the valves, all scale and accumulation_should'bef,

cleaned from the throttle box. The valve parts should be thoroughly

_ cleaned and the valves ground to their seats, - To replace the valves, .roZ
(ﬁ - . tate the camshaft to the position it occupied when the valves were remofed
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MA INTENANCE INSTRUCTIONS

First apply the pilot valve, then rotate the camshaft sufflclently to o
permit the application of the "A" valve, which is the nearest main valve
to the pilot valve. The remaining valves may now be applied. Before ap-
plying the gaskets and covers, operate the camshaft and see that the

valves are lifted properly.

REMOVAL OF CAMSHAFT BEARING-AND CAMSHAFT

If the camshaft is to be removed, first take out all throttle valveS'j
then take off the camshaft nut and crank arm; and then remove the gas..
joint packing gland and flange, the steam packing gland and the bear1ng

stud nuts.
and the bearing removed with the bearing puller, 111ustrated by’ Flg 5

-

v -
CAM SHAFT" ~

S "ﬁlﬂr.’.:.’fa‘h

r ~4E .:r THRE};DS = S wmﬁu’uﬁj@{/ ‘&\\\\\\\\ \ I |

Fap

1 5T'D THREADS by N
1§~ “ORILL & TAP FOR -

¥'sTUps’1” DEEP

I"DRILLED HOLE
IN CLAMP

MAKE THIS DIMENSION

aoy .- e
TO SUIT CAM SHAFT' e T

{C-419)

Fig., 5. Jack for Pulling the Camshaft Bearing.

The camshaft may now be removed through the hole in the neck of the
throttle casting. ‘ I .

)

RE-APPLYING CAMSHAFT AND BEARING S SR

Before re-spplylng a camshaft it should be thoroughly cleaned The ball
bearing and adjusting sleeve should likewise be thoroughly cleaned. When
"the camshaft is inserted, care must be taken that it does not sirike and
dislodge the camshaft plug bearings in the balancing chamber, and the ‘ehd
of the camshaft must enter the camshaft bushing at the opposite end: of the'
header. The gasket rec¢ess in the throttle neck should be clean and,’
necessary, should be given a light grlndlng with a suitable ring’ grlnder.-
The old gasket should be replaced with a new one, annealed 1mmed1ately -

before application.

Camshaft bearing gaskets are furnished with a suitable inside‘diémeter; {fﬂ='

so that the gasket can be placed on the shoulder of the bearing, after
which the bearing and gasket may be brought into position against the
throttle neck at the same time. This procedure is recommended.

The camshaft bearing may now be secured in place and the 1nner:camshaft_
sleeve applied, followed by the ball bearing ring and the outer: sleeve;
The camshaft nut is then applied and tightened and the glands and”gland

 7650=1 -

The exposed portion of the camshaft should be thoroughly cleaned I;I
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~of cover and gasket recess in throtile header do not preéent a clean ap-

AMER|CAN MULTIPLE-VALVE THROTTLES

nuts replaced. Ball bearing rings of recent manufacture are reversible; p
however, bearings of esarlier manufacture bear the words "Thrust Here™ on
one side. Where this is found to be the case, the bearing should be ap-
plied with the side showing these words facing outward. Check oil or
grease supply for ball bearings and replenish if necessary.

REPACKING STUFFING BOX

.If stuffing box gland packing is leaking and leak cannot be eliminated
by tightening the gland just enough to allow camshaft to turn freely, ap-

::ply 8 new set of pack1ng, preferably semi-metallic. ' N

Before applylng ‘packing, clean box of old packing, dlrt or scale, be
sure camshaft packing zone is in good condition and oil hole to lantern

fgland is free of any obstructlon.

“The first packing ring should be firmly seated with coﬁvex side of ring

. toward inner end of box and pressure. Bach following ring should then be
-ﬂgephrately compressed into place with the joints staggered. Apply lantern
gland after second ring.: Seat packing rings with a split metal bushing with

~_inner end beveled to f£it back face of packing ring; or a packing tool can

T be used, with leading edge having proper shape to conform to back face of

‘packlng r1ng._ Tlghten gland to seat rings firmly and then loosen slightly.

A suitable hlgh temperature lubrlcant preferably valve oil, should be
provided to the lantern gland. This is important as it helps to prevent
leakage and, provides easy throttle operation, / “}

o VALVE COVERS AND GASKET SEATS IN HEADER

"Main valve covers must not be faced off in a lathe. If bearing surface

pearance, the tools shown in Fig. 6 and Fig. 7 should be used. Fig. 6
shows alternate styles of scrapers which may be used to clean the surfaces
of valve cover or gasket recess in header. Fig. 7 shows a lapping tool.
This'is used with a medium grade grinding compound and the handles used to

‘. turn it may be reversed,. permitting it to be used on either the cover or
-the gasket recess in the throttle header.

A reamer for cleanlng gasket recess in the header is shown in Fig. &.

'”,The design of this reamer permits its use where one or more gasket recesses
‘l'requlre attention. The throttle valve need not be removed and adjacent
-qf:valve covers may remain in place. This tool can be made up in the railroad

TCOmpany s shop, or purchased from the American Throttle Company to piece

" 0. 14263

The reamer -is eseembled by first applying the clamping bracket, Ref. 8,

’ Flg. 8,. after which two 1/4" diameter pins are screwed into the clamplng
s bracket _The reamer, Ref. No. 6, and the pilot Ref. No. 7, "are then put

on over the 1/4" pins. The driving shaft assembly, Ref. No. 5, then goes
on over the 1/4" pins. Wext, the shaft feed assembly, comprising Reference

CNo. 1, 2, 3 and 4, is applied. The clamping bracket, Ref. No. 8, is lifted

by means of the two 1/4" pins, permitting the feed. shaft to be locked in ,ﬂ

~place in' the clamping bracket, and then nut, Ref. No. 2, is screwed down.

P
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- The 1/4" pins are then removed and the tool is ready for use. A wrench "
Z_} with handles at opposite ends should be fitted to the square at the top of ;
f ‘ the driving shaft assembly, Ref. No. 5., One or two revolutions of the - "
tI ; reamer should suffice. - ' ,
A To remove the reamer, first loosen nut, Ref. No. 2, and turn the shaft)
(/ _ Ref. 1, in a counter-clockwise direction to disengage the shaft from the
I clamping bracket. One of the 1/4" pins inserted through the hole in the
FJ : reamer will prevent the clamping bracket from revelving with the shaft in
. this step. .
| When a number of gasket recesses are to be dressed, the l/4ﬁ\pins will ) j
— | be unnecessary a&s the clamping bracket can be reached through the next :
F cover "hole. : ' :
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\ 15'BRILL
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4,SHUMT
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l.f I

-
H

WASHER

- ol 5
J o

*;‘*)

M i /&
1{'ORILL
Fig. 9. Pilot Valve Fig. 10. Main Valve
Seat  Puller Seat Puller

dlstance from the valve seat counterbore to the finished top of the throttle j
box, This dimension should be identical for all valve seats in any throttle,;
The valve seat counterbores may be reamed, if necessary, to produce this, . =i
condition, but, in no case should dimension "E" be permitted to exceed the -~
given figure by more than 1/32 in. When this condition prevails, new seats’.

must be applied.

All valve. cover
gaskets should be of

solid copper, 1/16 .in.

thick and properly
. annealed. If new. ;
‘gaskets are not avail-

gble and the o0ld ones'' =17

are solid copper,

they should be an-

nealed -before being-

re-applied. ,Graphite. . -

‘and o0il on the valve ' ;'
‘cover studs will fa- "
eilitate future Jre-, Ll

moval-.

MATN VALVE SEATS AND .. -
PILOT VALVE SEATS _ .

Fig. 11 1llustrates f

the main valve seats .

in use and gives the -~

principle dimensions
of the seats as well .
as their position
with reference to- the
header casting. Di-
menaion "EM shows the,

-

Replacement velve seats furnished by ene|A|B|C|D|E|F \
this company will be manufactured oversize onf | | o 3243
at the point where they are fitted into 7194 1375 |57 17¢ | 76 5o
the header casting. The diameter of the 184 |2y 5T 3 | 5 3,_3:..4':;. )
valve seat 'should be turned to .004 in. g 172132 |76 |"1e [732 '
min. to .006 in. max. in exces# of the 79“‘ alrlsnl 3
hole in the header casting in order to S
provide a press fit, :

Wear on pilot valve seats should not 5
exceed 1/32 in. %22415 |

Fig. 9 shows a tool for removing pilot 8-
valve seats. A similar tool for main | A
valve seats is illustrated in Fig. 10. i I
Valve seats should be thoroughly soaked A, ©

with penetrating o0il before they are

pulled. Light tapping with a hammer
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may help to break any seal caused by

A vf:i'.'sffu corrosion.
4" | Main . ' . DA
25 Ppilet When applying a new seat, the seat

should be started into the bore, then
forced into place by means. of a tool
I"TAP — L) ‘i, shown in Fig. 13.

L) A tool for refiniéhing main valve. ~ .. -
[—1 L3 ot oF oRILL seats is shown in Fig. 12, This tool . ..
SEE TABLE "G can be used where one seat or more re- . .
T T quires attention. A two-piece top -
1§IHT}IE %Ermmfl %&é?ﬂ&g” guide is applied in place of the valve
N gé——Jj’ ‘ cover. Two dowel pins within the guide:
SUTABLE STEEL g BOSTTION .OF retain the feed nut. Pressure is main-
BLock ™ %{ﬂ?&ﬂ?T tained by turning the handles at the
mPOF“WESUF’{‘_w____ { top of the feed screw and the arbor is:
£ tL \- turned, using a wrench having handles

at opp051te ends.. The bottom guide -
shown is suitable for seats used with
. 3-9/16 in.,, 4-1/8 in. and 4-1/2 in. .
valves. One cutter will service 3-9/16 in. and 4-1/8 in. valves. A 1argerﬁ;;
cutter is shown for 4-1/2 in. valves. :

Fig. 13. Tool for
Applying Valve Seats

CAMSHAFT BEARING PLUGS AND BEARTNGS

Fig. 14 illustrates the present standard camshaft bearing plug assemblye’
used to support the camshaft. Tt is different from early designs; in that
there are two parts. The bearing fits into the plug and is easily removed
for repairs or replacement without disturbing the plug. After the camshaft

is replaced, be sure and check to see that bearings are in place., L

It has been found that camshafts supported only at each end will sag and .
when this occurs the valve lift intervals will be adversely affected.. The -
camshaft bearing plug and bearings should, therefore, be set up so as to| 7' .
support the camshaft and eliminate any sagging. ‘The amount of sag can be SRE
determined by carefully measuring the distance from the. flnlshed top sur—'
face of the throttle box down ‘ :
to the top of the camshaft at ‘/
each end and also at a point
lined up as closely as possi- ( '

ble with the bearing plug. . ' - ;Jﬂg{,
These measurements are made ‘ () _ . T ()ﬁi‘f'"

through the valve openings. .
To take up sag, the joint BEARING VRN S RN
surface "X" on the plug can PLUG Lol =Yy o Ty e
be machined off to suit, thus ' ' ——n- ST
permitting the plug bearing
surface to be raised the de-
sired amount.

PR

N .
PLUG BEARING . *

L
x . | ] \—GASKET

Before making any adjust- , . .
ment to the camshaft bearing - Fig. 14. Ceamshaft Beariﬂg;Plug

e ¢ in e kB A PR Y. = LTI TR AP erL




S 7e50-1
P T

AMER 1CAN MULT |PLE-VALVE THROTTLES

examined for wear.

T

— T, S N BT

If
valves, .first remove the smokebox cover plate
and disconnect the throttle rod at the camshaft

) ek
. SR
L. e _arm,
. Fig. 15. Wrench for

— ' Grinding Disc~type
' Throttle- Valves .15

plug and plug bearing, the camshaft bushing as shown in Fig. 21, should be
This can be ‘determined by gripping the camshaft through
the extreme left valve opening and attempting to shake the camshaft. If
undue wear is found in the bushing,

it should be replaced.

" GRINDING VALVES

it is necessary to grind the throttle

Wash off all deposit, then remove all valve

‘covers and gaskets, rotate the camshaft in the
direction for opening the valves, and 1ift the
valves.
just encugh to provide a steam-tight joint., Ex-.

Use fine grinding compound, and grind

cegsive grinding will produce a shoulder in the
valve face that will result in a leaky throttle
because the valve cannot seat properly. A

wrench for grinding the velves is shown\in_Fig.

| T

CHECKING VALVE INTERVALS

-camshaft packing gland so as
. ~ to permit easy turning of

i shaft. .

J 2. -Place the depth gage

fif_ . - above the pilot valve as

.- - shown in Fig. 16 and measure
< ¢ the distanceito the top of
~the pilot valve.

3. Turn'the camshaft “un-
tll the "A" cam is just touch-
. ing the“llftlng surface of the

. T"A“ valve.

Js V™4, Then measure withethe

depth gage the distahce to

_ the top of the open pilot: .

'} . . valve. The difference be-

LJ?”“ . tween the first measurement

... taken and the latter, will

vi- . - be the interval between the

I{*i, - pilot and "A" valve. Proceed

—* " . in 'the same manner to deter-
» #vi k. mine the intervals between |

" the’ nA'n’- uBn’ 1icn,
."F",‘ and "e" v_al-ves.

Valve interv;ls shoﬁld-be checked after the valveé are ground.
'shows a depth gage with which the valve intervals may be checked as follows:

Fig. 16

:' ~ 1. . Remove the valve covers and gaskets and disconnect the throttle rod
so that the camshaft can be turned by the shaft arm.

If necessary, loosen

B 34
..I

//f—DEPTkIGAGE

b

/1"’///// 7 .

npn, ‘nEn’i;_--\-__; )

\
TOP OF THROTTLE

Gage for Valve Intervals
13023

Fig. 16.

Checking Cam Contours with Gage

(A-1207)

Wm0,
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}“ ' PILOT CAM - _ S
- ' % RAD. ON TOP -
j INSIDE EDGE S «  CAM A ONLY -
(i ¢ > /' CAMS BCD-EF&G
] ]
= . 1= R -

. 16 I | 16
M | I )
i : |
Ly g f |

{ wmbl ]

[—E END VIEW TR
= , .- STELLITE TO BE APPLIED TO WEARING o . ;
I SURFACES ON TOP OF ALL CAMS. - 'CAMS ABCDEF&G
L INSTRUCTIONS FOR APPLYING THIS USED WITH STIRRUP
MATERIAL SHOWN ON FIG. 20 _ TYPE OF VALVE ONLY.
rhl [

y - . é
8
| L
3 . ‘
o ‘
I

.

. o ) .
P T
i R ’ This view to be followed for cam sequence when repairing camshafts -
| : = T = O =) = = = = o N o
‘ ’ PILOT CAM CAM™A™  CAMTC" CAME™ CAMTG" - CAM"F" CAM"D” CAM"B" VAT
‘ (c-437)_
3 'Li ‘ ) )
— Fig. 18. Throttle Valve Cam Contours
.
e eeeen s e s s " N "‘::-ég;%v—' o 3“

b ot 1 e e s kit e B b T .o e
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| :
! rest the fingers on top of the valve spindle. The slightest pressure of .
the cam against the 1ifting shoulder can be detected in this manner,

(. If the intervals are found not to be correct, attention should be given
Lt to the valves, valve seats and cams. Present standard intervals are as
" follows: . : . _ )
& Pilot Valve to "A" Valve - 1/4"
L "A" Valve to "B" Valve - 1/4"
VB Valve to "C" Valve - 1/8"
[ . “C" Valve to "D" Valve - 1/8" _
] 5 "DY Valve to "E" Valve - 0 ; .
‘ : YE" Valve to "F" Valve - 1/8" ' ) .

s ) "F" Valve to "G" Valve -0

MODIFYING AND MAINTAINING CAM CONTOURS

- ‘ Fig. 18 shows the dimensions of the ¢am contours for locomotives equip-
)é ped with compensating levers. Fig. 18 also shows the Sequence of the cams
- ) on the camshaft. It is the recommendation of this compdny that when cam-
‘ shafts from these locomotives are repaired, the cam contours be finished

f ; , as shown here, regardless of their original dimensions.

The cam lifting-surfaces should not be permitted to wear in excess of
, 1/16 in. When this amount has been exceeded, the cam contour should -be
i built up as described in the adjoining text by the addition of Haynes-
[) Stellite. Tig. 17 illustrates the use of a gage for checking cam contours.

Sufficient stellite material must be added to permit finishing.the cams
to the given contour dimensions. The distance from the top of the cam
lifting-surface to the top of the cam neck must also conform to the dimen-
- sions shown. If, in converting cam contours to the present standard dimen-
| siona, the thickness of the neck on the C, D, E, F and G cams is reduced
to less than a minimum of 3/8 in. , it will be satisfactory t0o build up the
lower side of the cam neck by welding with sufficient material.to maintain
the minimum thickness. If this is done, the shaft should be air-cocled
during the operation as described on page 18. When changes are made in

.

line from which to work

Following the application of Haymes Stellite to the
r_é// cam lifting-surfaces, as shown in Fig. 20 and as de-
seribed below, .the following steps should be observed.

T
i
)
1
|
]
i
|
i
A

A. The camshaft must be swung in a 1athe and

- straightened.

J ______ ] B. The excess metal must be removed from the sides
i ,//T\\~-"'"""“" ~and-the slot in the cam jaw by grinding. This 1s done
| _€__,__q=___\\ with a thin cutting stone 6 in. x 1/2 in. x 1-1/4 in.

| . A~ bore. '

s C O e C. In the roughing operation, the shaft is set up
e g L. in a grinder and the desired contour of cams approxi-
| . F%g. 19.  Grinding mately roughed out with a small flat beveled stone

; + Cam Contours 6 in. x 1/2 in. x 1- 1/4 in. bore.

— | with Stone '

A e et

o determine the moment the cam touches the lifting surface of the valve,

existing cam contours, the bottom of the cam must always be used as a base -

—
f~) j

PV S~ SO T
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" machine face before applying Stellite.
allowed of. flnlshed valve is shown in Fig. 20
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D. .-The flnlshlng operation may be done with stones made with grlndlng

surface to conform to cam contours. BSuch stones can be furnished by this

company.

~ ¥ig. 19 illustrates the use of a can’ grinding stone.used -for the £inish-

ing operation. Cam grlndlng stones may be made of any of the materials L

-

listed on page 18.

Haynes Stellite No. 1 welding rod is a hard metal which will retain its
hardness up to a temperature of 1500 deg. F.
Stellite No. 1 should be applied as follows:

1. Use an oxyacetylene welding torch.
using an excess acetylene flame at all times.
flame should be twice as long as the inner sharply defined cone.

2. The surface to be Stellited must be clean.

"\ AYER OF
STELLITE

3
32

MACHINE TO THIS LINE

LAYER OF

{2 STELLITE

3"

LIFTING SURFACE
TG BE GROUND

FOR PILOT VALVE

Fig. 20.

“ -‘-72 LIFTING SURFACE
TO BE GROUND

S

=

LIFTING SURFACE
TO BE GROUND

\

S'LAYER OF
STELLITE

Method of Applylng Stellite to Throttle Valves and Cams:;gw

W0

APPLYING STELLITE TO THROTTLE VALVES AND CAMS BT
Referring to Fig. 20, Haynes

Correct results are obtained by
The excess bushiness of the

The thickness of, Stelllte to be '

[ .
. : . ek
. . Ty
. i . e T
| . . .t - . LI
. ) . ) Qo
) .‘. '-,‘

é LIFTING SURFACE i
T0 BE GROUND .

FOR VALVES WITH DIFFERENT DESIGNS OF STIRRUP PULL DOWN '

LIFTING SURFACE
TO BE GROUND

9 LAYER OF

TMACHINE TO THIS LINE

i 4.13.’ A0 }owni';u\;s

It is preferabie to

. eyt .
o TRl

. . o
. : . S

™t~ £ LAYER OF _ R
P STELLTE . RERRE

B4 STELLITE

(A-lzge)
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[! 3. Heat the surface of the steel until it begins to sweat cleanly. See o
‘ note below regarding special procedure to be followed for Stelliting cams.

. 4, Place Stellite rod into flame and when molten on the point, allow
{f[ Stellite to flow onto the sweating steel. T

5. At all times keep the steel just ahead of the Stellite weld up to a

i clean sweating condition, and in finishing the weld, carry the heat beyond !
(E the junction of the start and finish. G "

l 6, Do not allow Stellite to flow onto surface which is not sweating

} cleanly. - ‘ . LT
M 7. If the surface to be welded scales badly from heat and the Stellite
! } will not flow readily onto it, increase the amount of acetylene in the .
1 flame. In rare cases the slightest amount of Oxweld Brazo flux will help, ‘
! for this operation. _ . A :

%‘: 8. It is important to make weld as smooth as possible to save excess
Ty grinding. Stellite can be machined only by use of a Carboloy tool - and’

| then ground to finish. | :
11 9. On completion of welding operatiom, the parts should be ground to . o

' dimensions shown on detail drawings. ' =

" S

| , 10. The following wheels are recommended for grinding Haynes Stellited
= surfaces: . ;
|

Carborundum Co. 46 N Aloxite vitrified
Detroit - Star 46 M Staralox vitrified
Norton 46 M Alundum vitrified

Precision 46 M vitrified , » o : ‘ P
‘Sterling 46 M vitrified ‘ C o Yy

L T e e e e e e e

Note: - Additional procedure for Stelliting Cams - The thin neck section
— which joins the cam to the shaft proper should be air cooled to prevent
overheating during the Stelliting operation so that maximum hardrness and
- strength may be maintained in this section. To accomplish this, a low- )
velocity jet of compressed air should be directed against the underside ' )
of the cam neck section during the Stelliting operation. , :

) i
. ’ TCOL, FIG. 22 USED - ! ’ §
— FOR CENTERING CAMS | . :

-

|
3

A-'//A11
i

N
Y

g : CAM SHAFT

BEARING
OUTER INNER .
SLEEVE SLEEVE \2\“-\\\*\“

X

AR N
\ !

CAM SHAFT -
BUSHING ¢

2/ %
- s
Tl I GASKET

CLEARANCE TO BE ON LEFT
END OF SHAFT AS SHOWN

.

AFTER ADJUSTMENT

INSIDE FACE O IMPORTANT: ADJUST LENGTH OF SLEEVE
BALL BEARING TO EQUAL THIS DISTANCE WITH VALVES

\— SHOULDER ON SHAFT 1€ GASKET
© - AGAINST HOUSING CENTERED [N CAMS . " caz) : -

: : ' Fig. 21. "Lateral Adjustment for Camshaft -

T .. o 1
: ~ ' P AR

—t . " i
L‘rm'.wu.-h....‘..u».-'.b.‘.i..‘i‘_....;-..,,._.k_... [POO SR PRI | A1

L, I -
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LATERAL ADJUSTMENT OF CAMSHAFT

o

o

Fig. 21 should be followed for the lateral adjustment of camshafts.' 
Use the tool, Fig. 22 to center the cams and adjust the length-of the in-

ner sleeve to equal the distance from the cam-
shaft shoulder to the inmer face of the ball

1etA, .
ra~ e

(]

bearing (See Fig. 21}. The outer sleeve should N
be of equal length. With all parts of the ball o RO .
bearing assembly in place there will be no end E % CR
play. '
. ' ) 1§ THD: 1N-2 : 15224 =+
APPLICATION OF BRONZE TO CAMSHAFT (Packing Zone) e e

€OLO FINISHED - — :

If the camshaft becomes corroded or badly Setsrmoor nos | TR 1,
pitted in the zone covered by the packing, the 3;&@?&mwy /’LA _
shaft must be turned down to a depth of at least 324522907 - e
1/16 in. for a length of 5-1/2 in., centrally g .
located over the packing area. Bronze, such as @\
Oxweld No. 25-M or equal, should be applied at
this point and the shaft machined and polished N
to its original diameter. 4597 oy o

COLD FINISHED [
VATNTENANCE OF VALVES STRebsProch Noz. | i
. -
. %
Pilot Valves ' mw+ﬁ°/?*

Pilot valves, together with dimensions for ' B '
their maintenance, are shown in Fig. 23. Wear e .
can be detected by comparing valves with the . .
given dimensions. \V 1~nuy ,

w30

These valves are subject to wear on the sur- Fig. 22. ‘Caﬁéhéft :“

face of the valve face and upon the surface
lifted by the cam. The wear on the valve face
should not exceed 1/16 in. Wear in excess of this amount should be re- '’
placed as described on page 20. The diameter of the valve must also be

maintained.

Adjusting Tool

Wear on the surface of the valve lifted by the cam should not exceed
1/32 in. and when worn in excess of that amount, it should be restored by
the application of Stellite to a depth of 3/32 in. as described in Fig. 20.

Main Valves

The "A'" valves in use are shown in Fig. 24. TLarge main valves are il-
lustrated in Fig. 25, Dimensions are given with other information for. .
their maintenance.- - -

The permissible limit of wear on the face of these valves is l/iG'in{Tifhm*
Wear in excess of this amount should be replaced as described on page 20,5
The diameter of these valves must also be maintained. : _

. S
et ot e e i et
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REPAIR OF VALVE FACE

Pilot wvalves and main valves are alloy steel and the follow1ng procedure

should be employed in weldlng

]

WELDING PROCEDURE FOR REPAIRING ALLOY STEEL VALVES

1. Preheat to 500° F :
2. Arc or gas weldlng may be used and the following welding rods are-
recommended ;- . .
Arec Welding ‘ Gas Welding
Metal and Thermit, "Molex™ Air Reduetion Co.,
General Electric, W-32 "Airco Carbon Moly"
A. 0. Smith, SW-75
3. Cool slowly after weldlng
4. Hold at 1000° F. for at least 30 minutes.
5. Air Cool.

After valves have been welded, they should be refinished to the orlglnal

dimensions and checked to insure correct alignment.

Wear may also be expected at the point where these valves are lifted by
the cam. This wear should not exceed 1/32 in. and when this figure is ex-

ceeded, the worn material should be restored by the application of Stellite.

In the cage of the valve design,

F\—-‘ *A«’ Fig. 24-C and 25-C, the Stellited 1lift-
. ) ing surface is applied to a small cylin-
45 {0 45 . '

%giL ‘ mﬁﬁ?At drical steel insert, which is pressed

-0 ' Lo into the valve stirrup and locked in
" Lave race””] place by a rivet, as shown. When the

Stellite becomes worn-1/32 in. a new in-
sert should be applied. To remove the

worn insert, take out rivet and remove

o
o | ! insert, using tool Fig. 30. After new *
R . N insert is applied, lock it in position -
o with new rivet.
R
_Ag_g__ é Jele All large main valve pistons are so
T CAd dimengioned that the inside diameter of
L 1 the guide in the header exceeds the out-
side diameter of the piston by .01l8 in.
min. The same is true of "A" valve
e R e[ As [cloles] Pistons when used with 4-1/2 in. main
1§ 7007 [1E 5" [700a | E 1T T IE L valves. The maximum allowable difference
2" 1981 |28 2+ 7095 [t £ E g lsE between the two diameters is .03l in.
. - On "A" valves, used with 4-1/8 in. main
Fig. 23. Pilot Valves valves, the inside diameter of the guide
{A=1300) ' .

AL e e el
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in the header exceeds the outside diameter of the piston by .058 in. minl..
In this cage the maximum allowable difference in the diameters should not
exceed .07l in. . _ _ . : :

When the difference of these diameters exceeds the limitations given, -
due to wear of balancing piston, the piston should be repaired and restored
to original diameter. If the difference is due to wear in the piston guide,
the guide should be bushed. If the wear cannot be taken care of by either
one of these two operations, it will be necessary to restore the pistons
to original diameter and also bush the guide. Never increase the diameter
of the piston greater than its original dimension. .

Fig. 29-A shows the mamner in which valves {piece no. 12154, 12155, 12156,
12157 and 12158) are assembled by means of a welded pin securing the valve
body to the balancing piston. : ' o
Fig. 29-B shows the ring lock
which retains the valve stir- . \
rup ring on these valves. ' ) o

"A" VALVE GUIDE

Fig. 29-C shows the valve BUSHING-STEEL a3 -
assembly as used on valves to SAE, 1020 : ATOA L, '
plece no. 13594, 13598, 13597 01 10 002" : ©
and 13598. The balancing pis~ PRESS FIT y - BifEAR CORNER 157+ &
ton sleeve is attached to the N B =
valve body by means of a SLIP FIT ot £
shrink fit. It has a lip at :ml ??Nérg
the top which is rolled over BUSHING PRESSED NN 1' __1
to form an extra interlock N AND FLARED = ///*/ . T
with the valve body. To re-  SUSHNGMADE MTAQTOUT L) -y .
move a worn sleeve, machine CUTOUT 15, (N LINE VITH /3?;_1-"""
off the rolled lip and heat - 3 2O
evenly with a torch until it %ﬁg{%ﬁﬁaﬁﬁmgﬁ&
drops away from valve body. L AN VALVE GUIDE
To apply new sleeve, heat to . B
approximately 1200° F., and BREAK CORNER —— c > ] ”/mng
ghrink on to valve body with BUSHING-STEEL et
stirrup in place. Be sure 5.A.E. 1020 _ =
that valve shoulders against koo . g
gleeve as shown. After 1 7 - , -
shrinking parts together, ' P AND FLARED T
chuck the assembly in a lathe o soRe ' &‘“
and roll 1ip over as shown, BOTER PRESSING BugHime ! P °
using a roller or burnishing . "7 P% oD S5 BYSHING EXCERRS riv.
;001; tha;e_:iieves are 3 (A-t303)

urnished by g company :
with the shrink fit diameter AlBlcCc]|D
finished to the required . a3 lagr|ag | af
standard size. - : 4| 58| 51| 48"

When repairs have 1o be S u]ﬂ%' "£z§

made to the balancing pistons

Fig, 26. Repair of Balancing .. -
Piston Guide | e
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AMERICAN MULTIPLE-VALVE THROTTLES

_ or stirrups on the foregoing valves, Fig. 29-C should be followed. Replace- ' iy) -
©  ment parts can be obtained from this company. ‘ .

’ . stirrup valves (piece no. 7061 and 7056), shown in Fig. 25-A are of an a
= . early design and may be repaired by replacing the stirrup, body or balanc-
‘ - ing plston sleeve. These parts are obtainable from this company.

:_‘44‘__[ ;

When balan01ng plstons, valve bodies or sleeves for any of the above
#mentioned valves are purchased from this company, these parts will be fur- :
“nished over-size to permlt the assembled valves to be turned in a lathe to ¥
the finished dimensions. ' This will insure the correct alignment of valve

and piston. . _ : _ 3'

A
. __.__.AJ -

j S For the best results, it is resommended that all throttle valves be re- }
5 . turned: to this company, where repairs will be made with the same careful
C attention that is used in the manufacture of new valves.

] o The balancing pistons of "A" valves and large main valves are manufactured
. ‘ with sleeves and are repaired by applying new sleeves. The recommended
{;\ ‘ ﬂ"-method of bushing balancing piston.guides is illustrated in Fig. 26, 27 and
ek ‘ 28.  Fig. 26 gives ‘dimensions and other data regarding the guide and bushing.
" " The lower ends of the bushlngs may be flared by using a split tapered plug,
whlch can be expanded by means of a center bolt through the valve openlng.

© Fig. 27 shows a tool for rough-boring and finishing the guide and for
. - finishing the bushing after its application. The same tool, fltted with'a
Tfsultable cutter is used for counter-boring the guide.

The top gulde and feed nut are the same as those used with the Reseating ° J
Tool, Fig. 12 and it is similarly applied and operated, except that in this
case the arbor is shown with @& shank suitable for use with an air motor. A
“square end can be applied and the tool operated by hand if desired.

A tqoi for flaring the bushing is shown in Fig. 28.

MODERNIZING THROTTLES

_ The following text will describe improvements that may be made to exist-
ing throttles:

L 1. An improved arrangement for lubricating the camshaft in the packing
§+ « - - zone includes the use of a lubricator with shut-off valve. This permits
R ‘safe filling of the oil cup with throtile under pressure, by closing the
‘ *. valve during the operation. This arrangement, as well as the altered dis-
tribution of packing, which calls for two rings of packlng to be inserted
beyond the lantern gland, are recommended. _
C 2. ' Steam packing glands of recent manufacture are made in three parts, o),
. the gland itself being split. The gland is held in place by a separate
flange. The latter differs in shape from stuffing box glands of early de-
sign so as to provide easier -wrench access to the camshaft bearing stud nuts.
This arrangement permits removal of the packing gland and flange for con-
venlence in applying new packing. It is interchangeable with earlier design.

o " This company will furnish additional information in connection with any
- of the above modifications upon request. Please give the class of loco-
: motives,.type and locomotive number. - m}
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Throttle Header Assembly
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Camshaft and Sfuffing‘Box

1 Fig.  31. Throttle Header Assembly,
[jj o NAME OF PARTS i NAME OF PARTS ‘
American multiple-valve i2-A Lantern Gland -
) throttle as an integral 13 Stuffing Box (Gas .Tomt)
N EHMY part of an Eleseco type "A" 14 Stuffing Box Gland (Gas .Toint)
i B AiMY or type "E" superhester 15 Main Valve Cover Gasket
l . header 16 Pilot VYalve Cover Qasket ——
A . ' 17 Camahaft Bearing Plug
" 1 Main Valve Gasket Lo
r—“ 1-A "AM Valve 18 Camshaft Bushing Gasket .
. 2 Pilot Valve 19 Camshaff Bearing QGasket
] 3 Camshaft 21 Cemshaft Ball Bearmg
4 Pilot Valve Seat 22 Camshaft Sleeves )
) Main Valve Seat 23 Camshaft 0il Rings
5-A "AM Yalve Seat 24 Camshaft Ball Bearing Re‘tam—
‘ 6 Main Valve Cover . ing Plug
7 Pilot Valve Cover 25 Camshaft Nut . .
8 Camshaft Bushing 26 0il Cup ’ )
9-A Camshaft Plug Bearjng 26-A Lubricator : '
9-B Camshaft Bearing Plug .87 Lubricator Extension. '
o 10 Camshaft Bearing 52 Stuffing Box Gland (Steam
12 Stuffinz Box Packing Joint
{Steam Joint) 53 Stuffing Box Gtand Flange
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