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STEAM LOCOMOTIVES
CYLINDER DETAILS

Well here we are again and another summer bites the dust, yup, I'm happy!

This time we're going to look at some of the details that are associated with
the cylinder, specifically, taper bolts and bushings.

You will have noticed that until the cylinders were cast in one piece and
formed part of the frame, that they were cast in halves. Interestingly enough,
if we look at the castings carefully we find they are mirror images of each
other. Thus one casting can be used for either the right or left side, handy if
one of them gets damaged and a replacement is needed.

Now we want to put the two halves together, so we use fitted bolts and then
to secure it to the frame and smokebox we use tapered bolts. This is a good
explanation found in "Modern Locomotive Construction", by J.G.A. Meyer,
1892

FRAME BOLTS.

230. The bolts which are used for bolting the different parts of the engine to the
frames are, by the majority of locomotive builders, made straight, accurately turned
to fit reamed holes, and driven home. Other builders make these bolts tapered,
generally 4 inch to the foot—that is, in the length of one foot the diameter is increased
} inch—and turn them to such dimensions as will allow the bolts to enter the
reamed holes to within 4 of an inch from the head of the bolt; through this distance
of 4 inch the bolts are driven home. We are inclined to believe that the use of
tapered bolts is the best practice, as when these bolts become slack, then by turning a
small amount off the under side of head, the bolts can again be driven tightly into the
holes. We also believe that tapered bolts will hold the parts more firmly together than
straight bolts. Bolts which are very long, as those marked D D in Figs. 292 and 295,
should always be tapered, which we believe to be the best practice.

In the early days tapered bolts were driven with a sledge hammer, with the
advent of pneumatic hammers things go much better. Try getting one out
after it has been in there for 50 years or more-------- a chance to learn new
words!!

Now we'll look at cylinder and valve bushings (piston valve work here). The
bushings are applied to the cylinder and valve bores to provide material for
bringing the diameters back to "round" after a period of service. They were
also used to change the tractive effort of an engine when modifications were
required by the Engineering Dept. This was accomplished by opening out the
diameters to a specific dimension. When the bushing thickness falls below a
certain point, it is removed and a new one installed. The following page from
the BLW Standard Practice shows how liners were designed.

This photograph shows the bushing being installed (CP Angus Shop)
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N STANDARD PRACTICE ° ‘.
THE BALDWIN LOCOMOTIVE WORKS
ENGINEERING DEPARTMENT Sexzy
PHILADELPHIA, PA. Oa TE2F 5-14-42 o

STANDARD PRACTICE
THE BALDWIN LOCOMOTIVE WORKS %
ENGINEERING DEPARTMENT s M=2D
PHILADELPHIA, PA, Dove 4-23-45. _
BO LTS' ! STANDARD Surehceomng TRACTABTZ2
A TAPER BLOCK SHEET*15 Yg/e:, Sweer M-8 Youian (¢

AND FITTED IN BLOCK GAUGES AS SHOWN

THE STANDARD BOLT TAPER 16 6" IN 12", THE NOMINAL DIAMETER OF BOLT 1S THE DIA.
OF THREAD ON END OF BOLT='A.. i

- AL TAPERED BOLTS FOR CONNECTING RODS, FRAMES, CYLINDERS, ETC., ARE TURNED
N BE

COUNTERSUNK HEAD BOLTS ARE
GAUGED IN DIFFERENT BLOCKS FROM
THOSE USED FOR HEXAGONAL HEAD BOLTS
OF THE SAME DIAMETER.

THE BLOCK GAUGE FOR A COUNTERSUNK
BOLT 1S MADE SHORTER AT THE LARGER
END BY AN AMOUNT EQUAL TO THE THICK-
NESS CF THE HEAD OF THE BOLT, SO THAT 1
1T WiLL BE/OF THE SAME DIAMETER AS THE i
HEXAGONAL HEAD BOLT AT THE SAME DIST-
ANCE FROM THE SURFACE OF THE OBJECT
TO WHICH IT 15 APPLIED.

THE SAME REAMER IS USED FOR BOTH
HEXAGONAL AND COUNTERSUNK HEAD
BOLTS OF THE SAME DIAMETER.

WHEN THE BOLTS OF A STUB STRAP

C Vi

e ARE THE SAME DIAMETER,,BUT DIFFERENT
-~ L For DRIVE . LENGTHS, ALL THE BOLTS ARE FITTED
TO THE BLOCK REQUIRED BY THE SHORT-
L £ST BOLT.

“C’= A{ LESS THE AMOUNT OF BOLT TAPER

ALL BOLTS OF THE SAME DIAMETER, WITHIN IN ALENGTH EQUALTO THE THICKNESS OF

;:iﬁ;mﬁf:;ﬂrga AéﬂésFETED TO THE . “THE COUNTERSUNK HEAD.
LENGTH OF BOLT = L A,

9" AND UNDER A Yen”

| over 9" 10.12° A+ %é
- 12 10 18 A+ 97
- 18 1024 A+ ;
-~ 24 70 30" A+ g

- 20wae | Avu '

CYLINDER BUSHING

Surerseoing Z2-6-34, | Areroveo
-2 /= i = ’h'C

SPECIFIED B)Y CUSTOM
a.s ST

BUSHINGS AEE JPPPL/A'D TO CAST /IFON CYLINDERS, OMY WHEN

EL C )‘ZI/VDA'!S FIRE FLWRYS BUSHED.
ISH/VC L LINVISHED ﬁLL OVER.
sz.ssurts Fof LRESSED FI7S SHOWN ON SHEE.

W7 /7L
ﬁLL OWHNEES BNO MECHINING SHOWN ON T FS.INS Tk‘. ZK/-24

PRT T FOR CAST /IRON BUSHINGS FRE MRDE 50°LONG
REGARDL. .55 OF DIFNIE TER. ORDER FINISHED INS/DE RNO OUT.
D/ﬁMf/ 7{‘/“/5?5 BND FINISHED LENG TH OF 8.

57?

S/DE
USHING 04’ CRSTY NG SHEET.
FRE ORDERE

04 OUG TH &
LENGTH PLUS 2" (FO CHUG'I(//VG H‘/A’T-SP/LLE' MFG. CORPF.
W/LL MﬁKE THE PR

7 74
aPEIV//VGS FRE LD OUT ON OUTSIDE OF BUSHING »

Eﬂc T NMERSURED FEREON CYLINDER CRS7TING. 7HE BUSH/NG H
/S TrHEN DE/LLED FIND RPLLIED. FORTS RRE MACHINED IN 1
ST OPENNGS IN CYLINOER. |
I
i

METHOD OF MAKING FATTERN SHOWN ON I s F.S. INSTR. Z2413-2-8.
% - OR HUNT-SPILLER PATTERN NUMBER.

//5‘45 BEVEL ON CYUNDER FACES AND

/3 RADIUS ON CYLINDER HEADS.,

E P‘t“uy ra) VENT MoLE 1
fopassime | DIC 1B
RWNIIVO‘ SURFRCE OF 4 RRD. MZRWD(R - -1 o 2
TON DETERMINED BY — ”,j é
DE‘SIGN » TYPE OF PISTON i
RINGS SPECIIED. SHOWN TS o =1 -
on STD PRACTICE afnm OF BUSHING END 2 e f
SHEET RCK CYLINOER NERD 2
s INTEGRAL WITH < ICH
CYLINDEY Ll g
K CrLS. INTEGRAL WITH LOCO.BEDS —DRILL /—5'3 br4.FoR 15 PIPE PLUGS. f Z

R e e e e




The same methodology is used regarding valve bushings, again noted by the

BLW Standard Practices

sne e < ( .
THE BALDWIN LOCOMOTIVE WORKS

ENGINEERING DEPARTMENT
PHILADELPHIA, PA.

STANDARD PRACTICE
peC R o

Oare__ :a:;u.—_.

P/STON VALVE BUSH/N?J
(FoR PLAIN A’nvqs

VT Vaive TRAvEL wALSCUAEiT !A&E GEAE
§
§§ § BT~ i—-— D-vTL¥ BrvT4X
Rasedl R LZZZZA  INSIDE ADMISSION,
pashed | NI~ & [ V. |
!-!hin T Over Ring =
e NS AN . Tlowes]
sy oy SadRme - 2
firesy o | L0 KD
"-?: NEIH IR 3
N " - D= BETWEEN Rings: 1] -3
Lt P z S T crans
\.—’fz\;/ o= VALVE SHOWN CENTRAL. romT |
8N s .
*?E “\EXHAUST LINE IN LINE UNLESS OTHERWISE SPECIFIED,
VaLve A BAKER VALVE GEAR.
TrAVES VALVES OPERATED BY BAKER VALVE GEAR,D0 NOT TWAVEL THE SAME
5‘- Y DISTANCE EACH SIDE OF CENTER BETWEEN PORTS, AND DIMENSION A
% 58| 4 | erovies ror s vnzaua Traver. &
65| ) | f—mev DVT-A BeVT+A
— :-I.‘r”"” 7 INSIDE ADMISSION. s 47 e 5+
&} ?61 z | \\ e e 1 1 E
el —1|3 | i [Loatby = ryo——rs Gl 11
e |1 mIES D-Between Ring LI | v :
5 Lt 1 NT
T5—| | B /r it
7 ¥ Y ,L"' 1 1 | VALVE sHown on cenTER. | il L
Lute) *' e | LT E"E{::SJ;‘«ZY c:earance-C Lzl
a;'b% 12 | 8 May vaer 7o surT vave EwLirse DIAGRAM. =i ]
Marve [TorauNer] Na | Lensm] STD. PISTON VALVE BUSHING, EiTHER STRAGHT o DiaGONAL
Dia. L G& WITHOUT INDEWTS RINISHED —|q gsv Be mcmg "~
q S Avover . INoERTS St .
& |1459| 5 |290| ST 7 PR
& [18.13] 6 [s.02| T
0 RADIRL <7 Pre s,
10 (2841 7 [3.34] Panvep T 2 Fixcramme
= Al Ecund @ Srow
12 27659 ao‘r. _ 4 | Sneen
14 [s228)10]a78| ez § {1 Pecrsmse:
< = Lovevy 3y Y27 y
15 [85.12 [ 11 [3.19 | wioe sriper on BoTror cenven iy BB s mmuq :
Enps oF NGS MAY BE

TO INCREASE EXHAUST AREA. DEPTH

OF INDENTS TO SUIT VALVE TRA/EL.
ISTANCE F MUST BE AT LEAST
GREATER THAN'E, TO PREVENT A BLOW
ETWEEN STEAM AND EXHAUST SIDEFOF VALVE.
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