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Do not let lovking at a picture or plana
of an engine scare you with all the parts,
tines and demonsions. You are not going to
build it all at onece as you s=see it, but
bnild it up a place and job at a time., You
could bulld a house, as cumplicated as they

- ara, il soma one stood beside you and told

you wheroe and how to put each piece. After
that you oould build one. This is what we
are attempting to do in thils booldlet and
it booklets, to help the beginner pget
started. So from here on it will he deter~
mibation on your part to build and engine,
Bvory one vhe has bullt an engine has gone
thru what you are thinking about it now.
Like you tried to learn the ski2l of your
Job, they tried to build an engine

These instructlons are in much moroe da-
tail than any other manufacturer glves =9
as to give the newcomer the preatest possi-
ble help, The instructions also azsume you
have theo part in hand to follow directlons.

Individual instruections will not be
sent with each pari however largs or small,
a8 this booklet is in liew of them, and
will save you money on parts and us a groat
deal of individual time consumed distribu-
ting por order.Should you not find instruc-
tions For a part in this booklet, you
will be sent this individual dinstruction
with your purchase of the part{tho part and

instruction mado after this booklet)., In-
sort these in this Looldet at the proper
page for future reforence, We suggest a

loose-leaf notebook or
the dime store.

this booklet will be used in conjunc-
tion with engine kit construction booldets,
not nocessitating reprinting the bulk eof
all this material in evach of them, making
them much shorter, containing only what
portaing to them or is different than
in this beoklet,
may have some parts located or installed
Aifferently than described herein, but ba-
sic installation will be tho same. After
you have mado ono engine you will kmow most
of the instructions herein, and not have to
re-road the same material time and aga@n.

assay folder from

Your partleular engine

Before installing a part, read complete in-
structions first.

To save several pages of printing and
re-roading, it will be understood that you
file clean each mating part, rather than
tell you cach time for abeut 150 perts.
Any sharp-pointed instrument used to hold a
part in place, such as pointed heavy planc
Wire, pointed tip of a file or an ice pick
will horein be cnlled a probe. A plastic
hammer will mean & plastic hammer, hammer
covered with tape or cardbeard,wood placed
on the part, then hammer the wood, or wood
or plastic dowel used against the part,then
hammer the dowel., When a ecortain sized
drill is recommonded, it will be understood
if the heole ia for a pruss fit{tight) for a
part!a assembly pin, rivet holes, ete., you
will first drill it one drill size swaller
in a lathe or drill press, or 2 drill sizes
smaller for an electric hand drill, then
use the proper size drill, In all drilling
operaticns it is helpful to lightly press a
small indentation by hand with a scribe,
then if it is exactly where youw want i,
centar punch to start the drill, so it will
not wander off while drilling,

In many instances we will refer to fi-
ling. In such cases,consider the edge of a:
cut—off dise in your hand grinder, Motow
Tool {electric hand drill could bes wused
but not nearly as good because of its
much slower speed, and is very clumsy), as
it will remove material much faster than &
file, the side of the disc to smooth up,

then the file to Cinish up. We also like
these discs better than razor saw for cut-
ting off gatings and cutting wsmall pleces
in two. Once you get to remembering to
use 4t, you will use it a1l the tine,
and they remove material much faster than
grinding wheels and easier, too. They are
much easler to use wlth eye magnifiers, for
closer pgrinding. You should wear glasses
as they break sasily (until you are used to
them)} aven tho they do not even sating the
face when breaking,

It is often helpful to lightly file

some castings smooth, remembering many en-
gine parts are eastings too, and they get
rather rough from painting, so our parts
should have some texture,not mirror smooth.
Some hex nuts and riveis were purposely
made .too long to be sure they cast out or
8o you can fils tops of hexes to proper
flat agains Remove all gatings and parting
lines,

You will find a couple of chisels made
about 1/16"(or less) and 1/8" yide are vexy
useful to hand chisel brass or solder £rem

small quariers or corners by soraping  and
pushing out small slivers., Thess must ba
made from good steel, such as old, s=mall
files or the file end of the shank. Poa-
sibly hardened drill red would woerk. Cne

cutting wide fiai, bevelled on the other,
then sharpened on a hand stone,

Often times the engino seems rather
avkward to hold for a certain ipstallation,
----- you do pot want it sitting upright, or
on the side. In such casses ah old turkish
towel, which has a lot of body, can be wid-~
dad up 20 you can lay and hold the ongine
at any angle. We rarely find the toreh
gotting to it, but if it should, lay a very
wat eloth between towl and engine,

. Small bits of solder can be made for
whera Solder In Paste does not give on-
ough soldar by melting solid solder abeut
8-12"above work bench and allowing the

dreps to hit the work bench, splattering
flat in paper thin splatters, which then
can be cut in sbout 1/16" squares, thase

kept in & smull contajher vunbl) needed,
The samg can ba done by halding melted drops
about &-B" above work bemch for thicker
splatters falling to work banch and
ularly cut for heavier soldering.

As youbulld your engines, there will be
some parts that will get bent, such as
Pilota, Flagstaffs, Haendroil Posts ete. Bo
not keep straightening thess as they may
Tinally broak, Just leave them bent until
the engine is done, ready for painting.

sim=

We believe this booklst will be of groat help to you----even the rank novice, to get his first engine built.

Like anything else, after the first one, thoy are not too hard.

mora drawings. Maybe so.

Most parts

Some of you may feel we should have used
A book probably could be preparsd, but this is not desireable from its cost and
what you would pay for. Besides we did not feel more necessary.

can really be assembled just

by looking at them, thus no drawving needed Just soms techinieal information helpful that drawines would

not explain,
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1 DRIVERS, QUARTERED -~

& of these Drivers can be used for
othor sizas from IN-2" larger or smaller
without boing noticeable to the eye. Oc-
casionally you may find a tire whose tread-
face is a sharp corner and needs rounding
with 2 file. For installation, ses 418,
Frames. Plck-up on right sidel

ﬂ DRIVER CASTINGS =

you machine your own Tires, you can
vary Driver dlamoters up to 2% larger or
pmaller than spuecifiod. The hole centers of
Axle and Bccontric holss sare L233" apart
{except 51" Drivers, which are .200"), Tt
15 bost to machine sbout 005" off of the
front face of the rim for sgquaring. For use
on our Frames, to got proper sido play of
quartered sets in the Frame, maching onough
off of inside face of hub (after machin-
ing .002~.005" from front faca of rim) to
get .206% from face of rear hub to front
Tace of rim for scale Drivers (.216" for hi
rail), Oenerally the 0.D. of all Drivers
can be machinsd about ,032" (016" cut).
For our Axles, drill Axle holes #23 and Ec-
sontric hole $50 for tapping 2-56. Machine
Driver 0.0, .001" Jarger than Tire 1.D, for
tho non-insulated side,and for the insulat-
ed slde two times the insulation thicknoss
plus 003" larger than the Tire 1.D,

§3 COUNTERBALANCES ww

or T Gounterbalances, it to
Driver hub by filing underaide of the hub
portion of Counterbalance and spokes near
hub until Counterbalance sits level on Dri-
ver counterbalance. If edge of Counter-
balance extands over edgs of Driver riwm,
file edge of Counterbalance until it drops
down inside the rim. Tin underside of Coun-
terbalance and top of Driver counterbalance
lay Counterbalance over Driver counterbale
ance and align, noting distance that nearby
spoken are from edges of Counterbzlances.
Solder with soldsring iron,not’ torch on the
inpulated side. Later you may want to file
them thinner to give better clearance for
Side Rods, You can make them for Box-Pok
and Scullin Disc. It iz easier to file flat

and parting lines while s+11ll on cluster.

TIRES == — i

+ I —

For installation of Tiras flush with
Dpiver casting, got a flat plece of sieel
41 op thicker and top surface as large as a
79" Driver or largor. Drill a hole in iti
thres drill sizes larger than the bDriver's
outside hub diameter, and another about’
+233" away, center to center, thres drill’
sizesd Aargor than Eocentric hub diametsr,-
Then cut some matorial away betwesn the
holes to about 050" deap, so now 2 machin-'
od Driver casting's outside surface can be
laid over thess holes and the rim all the
way around will lay flat on the pkate, Thie
plate {jig) can be used for 21l diameter
Drivers, (Short pleces of pips could be
used, but varying diameters would be nesd-

For non-insulated side, lay Tire over
:l;;:-vo h?j};s with Driver casting on top. Tnpi.

aro casting, gradually o 1t
Into the Tire all the way, the Drfgi?z hub
and Eccentric going down inte Jig holes, |
Driver could be laid over jig holes firnt,l
.then Tire tapped onto the casting, but we
do not prefer this method for some unex-!
plainable renson (posoibly springing the’
Tire). The insulated side is done similar-
ly, below. In both cases, be sure Tire is
flush with front face of Driver rim, Binoc.
wlar magnifiers are best for thisz Ainspec-

Ltlon.

77 Coat the I.D. of the Tire with .
then insert the insulstion,Fish Paper $6.1.
It is easier if the insulation is cut about

two Tire widths wide so the Driver can be

set dowm into the tube formed, pushing Dri-
var a bit sidewiszo toward the open emds,al-
lowing the opposite side to go Ainto +the
tube. Rirat coat the 1.D. of the insulation
too, then insert the Driver,pushing iy down
with thumb pressure, and beat with -
ing glass see that the Driver fage and the
Tire face gro fluah all the way around,Ses
$18 Frames,

$8,) AXLES —

Orind ends flat, 1.125" long for scale
(1.110" for hi-rail). Axle dismeter i
L1629, Drill hole in Frame .163-,164%.
Dri1l Axle hole in Driver ,154",Gear .162".

$10.1a QEAR -~
o inetall, chuck an ke in a drill

press,then lower the press sc the Axle goea
betwesn the jaws of your vise., Take the
Axle out of the chuck,close the chuck clear
up, lay a Gear on the viss over the opened
Jaws {opened just wider than the Axle dianm-
stor), push an Axle down into the Qear to
the splines and bring the chuck down on the
end of the Axle, pressing it into the dear.
On a lathe, the cperation la aimilar,except
the jaws of the headstock ia opensd up for
the Axie to pass thru, with the Gear over
the opened jaws, and using the talletock to
prass the Axle into the Jear. You can alao
lay the Gear over the opened jJaws of a vise
and drive the Axle in with a hammer, but
oftentimas the Gear will be a bit eroocked,
which is alright 1f just a emall amount,but
if too much, it can be pried straight when
in your Frame, using a screwdriver.

The largest 63" Counterbalances3.5 doss
not quite have enough conecave curvaturs by
hub, so file or grind a notch in the cen-
ter about 1/32* doep, then round out curva-
turs until notoh 1s gone. Diameter needs to
be reduced similarly.

$30.1b  WORM --

This has a .124" diameter hole that ocan
bs pressed on 1/8" shafts (DC-86 and DG-8%,
stc. Motoras). To press Worm on shaft,
Motor vertically with bottom shaft on metal
or wocd, than put Worm on tha teop shaft,
Tightly tap the Worm onto the shaft, being
careful to tap squarely, so as not to bend
the shaft, With any care at all, you will
not. If the Worm ia to go down further, use
a small metal tube to tap it on down. For
best operation and longer Motor bearing 1ife
the Worm should be az close to the Motor as
posalble. Excess shafi sticking out can be
clamped in a vise and sawed off. So as not
to bend the shaft, do not hold the MNotor
rigidly - hardly at all, Befors premsing the
Worm all the way in, it would be best to in-
stall the Motor in the Frame to e sure the
Worm is about centered over the Osar,

$12.2 MOTOR, DO-86 (or DC-84, ete.) -

For installation,and adjustment, instell
after Side Rods are broken in, then remove
until engine is done, do not torch Baller
with Motor 1n Boller.

ALl our Frames hava angled motor beds %o
take this Motor. The Motor has the Worm
pressed on in the proper position and mount-
ing holes drilled and tapped U40 for you,
To adJust mesh of Worm apd “Goar, file ~off
front or pear of motor bad so engmged Work
and Goar Just bs allows the Driver +to
Yurn back and forth, it iz not crdticel,
Ebaa; id?atical to an AF steam engine, Or
or for final adjustment Vi -
neoses of any me uhoe%. %ckag%ﬁdtnh}tadc’wr
and Frame at front sorow to loogen mesh, or
betusen Hotor and Frame ot rear asorew to
tighten mesh. When the proper mash ia found,
a washer can be made of that material tor
put’ oft that screw:  Put in the sorews

i
anugly, but not too tight and atrip the

threads., If you do, a nut will have to be

ussd, yg 11 final adjustment of Worde
Bear -;E oan be acoomplished by bending

1-

"ar, and wrap ons motor wire under the

held-

motor bed at reir of gear slut, For repsirs,
write The Pittman Corp., Sellersville, Pa.
For operaticn in our engines, locsen one
{ield stack screw, preferably the top front
one, as Motor here is furthest frem the Beil.
SCI'oW
the
to

a5
goes

head in direction the head turns,
ground wire. The other Hotor wire
the Drawbar.

This DC-86 Moter and 22:1 Gear-Worm ra-
tio, above, will glve prototypical spesd for
all size Drivers., Of course, switchers will
be quite slow as they should be, giving very
good, smooth, slow contrel. But if you want
more spaed and are used to fast AF  engines,
2 DC-8L4 Motor could be used with the same in.
stallation,

You mey have to grind inajde BHoller to
get the motor in and sometimes the top
corrers of motor slowly freand down, espec-
1aily small Boilers like light Mike and
light Pacifie, Do not allew Boiler te rest
on motor, which is very noisy.

f13.1 FLYWHEEL --

Weo strongly recommend this Flywheel on
pC-B86 and NC-84 Motors,ses "Prics Gatalog.
Should the diameter be too large, chuck the
hub in an electric hand drill and slowly
file down. For larger diameter, tin dia-
meter wall, but no thick gspois, Wrap with
deaired thickness sheet stock and wrap with
wire to hold it tight, thea solder with
torch, Ends must be butt Joints, not a lap.
Simply tighten sorew on 1/8" motor shaft.

On soma ehglnes tha Fly-Wheel will have
to be installed with the set serew  toward
the motor.

#14 CRANK PINS --

Because these sleeves are so hard to
machine, particulsrly in tough stainless
astesl {we'll probably have to ravert back
to regular steel because of machining
difficultiesa), you will find the shoulder
on most has a burr at ons end, inaside and
out, and cccasionally a little rough and
oversized, and will not go into Side Rod.
Slide slesva up on small rat-tailed file
until it aticks, then lightly file as you
rotate, keeping filing mmooth and even,
Fillister head screws have been used bo-
causs of smaller, more protoiypical head
and Side fod bearing dilameters, with =atill
the rigidity of 2-56 serews. Particularly,
Crank Pins under the Cross Head Guides, saw
slot in 211 screw heads almost +to the
threads,then grind head dowm so just enough
loft for good screwdriver grip. This gives
clearance for Cross Head Guide and looks
better for the others. When scrowed into
Drivers, remove any thread stlcking out on
the back of tha Driver. The [lathead scrow
for the Main Rod sticks out a bit on the
Ecoentrie Crank, so should be ground down
flush with the Etcentric Crank for smaller
diametor. All heads can be filed hex shap-
od, or hex screws put in the sleuves
{shouldera). Our #4l.1 countersunk Eccent-
ric Crank is attached to the lemg shovlder-
od ##.2 Crank Pin by removing the shoald-
or, sliding the Crank .en the screw with
counter sink next to the flat head, then
replace ths sleove, The large ‘ond of - the
Main Rod goes over the sleeve, With tle
% Eocentric straight down, acrew the

in into the Driver ao the Eccentric
Crank is about 22° (half of 45°) forward of
top vertical.

Check tightness of Crank Pins during=
first couple hours of break in, ax there is
axtra pressare on thog,and one may come out
.and throw engine off the rail if it should
be the Hain Rod. | o

"¥14.2, long, cin be used on most Traii-
ing Trucke,

—

#16 SIDE RODS --




fhey aro a universal right-left,f, 6 or
8_pDriver Rod. with all possible Cilers snd
Knuckles. Remove the onas that your engine
does not require, usually those on the bot-
tom. For 6 Driver use, remove front sect-
jon, usually, and for 2 Drivers remove
front and rear section, usuzlly. Tho thick
hub ts to the outside to space the Main Rod

il

- -
@I@:’Z@
7 l’\ /-. /'__.

Oilers, Usually Removed

Sk:g"“f né(gcg o€ t/t{ %“-"—ﬂ
adrill Crank  JAn Holes 7/687 or file

holes to fit Crank Fins.

Some Rods are slightly narrower in
front, some equal width and some marked on
back, front or rear. Assemblo with L0R6H
straight pins as shown, cutting them off in
back a5 short as your dykes will allow, not
longer than about ,032 ", then pean over on
ths back, Small ball pean hammer 1is much
sagice to do this than flat-faced haumer.
For removal of pin, just fite off the pean-
ed portion. Install both Reds using long-
est shouldersd screw in the thick, shoul-
dered hole. Crank Pins may be tight at

Tirst. Rods should bind on Crank Pins, as
holes were purposely made to fit snug and

break into a good fit, rather than larger
holes drilled for & sloppy Iit.

Bacauso holes can be drilled much more
arcurarely in Side flods than Axle holes in
Fpama, experiments imdicate some correction
{fitinplof Axle holes should be done first
only in the Axle holes on cach side of the
Frama Whero Axle is tight., Romove Drivers and
paint tight Axle holes with Blue Dicum or
thin dark, fairly thin lagquer. Put Drive-
ers back in the Frame, pick-up on the riglt
vide, put Side Rods on, Side Rods should
always go on the same side, 30 mark them,
ov ro-ove the un-needed Oflers, which will
then irdicate which side they go on. tighte
on cowar Plate just so the Drivers will turn
Lhru a bit tight, Roll Drivers back urel
farth on the work hanch about ?-10 times,
ttomovg Cover Plate and sot  the  Drivars
asido. With small ral-tailed, file aveas
caly on the Axle holes of Matn TFrane oard
Cover Plate whare the Blue Dicum shows wear.
Woll file this area, Repaint helas in both
Fram sections, replaco the Urivars and Side
Rods and repeat the process untll finally
the bird is gone or the Axle lwles on aach
side of tho Frame is barely leose with the
Tover Plate screwed down tirht., I therse
is sti1l bind, which isprobable, put 3ius
Dicum in Side Rod holes as sxplained below
for further correction., On our later Frames
wo have purposelydrilled Axle holes slightiy
urrlor sized for above, whichwill pive better
1ife to the Side Rods, in that they will
have smaller, tighter fitting Crank FPin
holes, at the same time Lreaking in the Axde
holus,

A reasonably good Blue Dykempspedially
for this purpose can be made from an old
purple sheet of ‘spirits' cepying ~arbon
("pitto”, A.B. Dick, ete.) sheet, that a
local printing service may give you, or buy
a shaot for about 7¢., Cut about 3 square
inchas of it into about 1/B" squares, place
these in a very small bottle, 12 oz, pill
bottla, ‘Then Fill bottle with laquer thin-
ner, or alcohol if a plastic bottle used.
shakewell and possibly sit over night. Then
oither pour into another bottle, or with

tweomers remove the paper sqiares,  You should
now hive a saturated solutionthat will give
dark purple mirks with a brush on. an il

Solution could he poured in
small

free surface.
an old npail polish botile that has a
bruch.

Now to break in Side Hods. Remove
both Rods and with a small wire, paint the
Crank Pin holes from the back with dark

lacquer or blue di.um, (along with them the
4
- . .k

When dry, reassom-
ble Rods on Drivers and roll zlong the fa.
ble 4=5 times. Do not apply so much pres-
surs 5o ak to break a2 Red, but ‘enough to
wear the paint. Romove the Rods one at a
time and lightly file the arezs ingide the
holes where the paint is Worn off. Repaint
the holes, replace the Roda, continuing the
procedure until the Drivers roll free, or
almost, then roll back and forth on table
until free. Once broken in, Reds showld go
on the sams side, It is Important when
adding each additional part of the Valve
Gear, Crosshead, ete., of each side that
you chack for and remove any binds right
then, so you know where they are, as engine
wag not deslgned for very loose fits. If
fluted Rods are not wanted, [£ill flutes
with asolder, {ils smooth and voat with lae.
quer so the splder will not twrn darker
than the nickel silver, Uf courar irivers
should be fitted In the Frame, g6, before

the above.
§18 FRAME --

fomove Coverplate from Main Frame, in-
gert Drivers o insulated Drlvers are on
the left side {gearsd Driver in rear hole,
plind Drivers, if any, in the ssnter). Re-
place Cover Plate and scXeWs. If Drivers
de not spin fresly, check for burss on the
Driver hubs and sides of Frame, If Drivers
have no side pluy movement, this may be the
trouble, So carsiully rile the back face of
hubs, proferably with a file with a blank
gide next to the Axte. Do not get the Axle
rough or it will rapidly wear the Axle
holes, The Frsme could be filed narrover
instead, fThe amount of stde play needsd
will vary according to the radiug of yowr
curves, number and diameter of Drivers.
Normally, the front and rear ODrivers Just
barely have side piay, with center Drivers
having similar anount to 1/16% maximuws for
tighter curvea, etc. above. If canter Dri-
vers have Loo much side play, solder amall
sheet stock on cover plate in hub area,then
file as desired.If Drivers are otill tight,
roll back and forth on work bench, or leavs
screws Loose, or place one layer of tissue
or typing paper hetween Main Frame and Cov~
or Plate, betwsen the Axles, until Axles
and Axle holes wear in, (We make our
senter Axles 0-,005" apove front and rear
Axlesy.Slotta in Covovrplate is to hold oil.

There scemt to by a difference of opin-
ion, even from the experts, whether spruag
or rigid Frames ars best. Some sy sprung
Brivers have more of a2 tendency to climb
raila, boeause on o wigit  Frame, if one
Driver starts te ulimb, that Oriver aute-
matieally starts carrying much move welght,
thus preventing it from climbing. On Sprung
Driversa, some prefer springing all Drivars,
but if there is some uneveneas in the road
bed,the engine will away from side to pide.
With geared Driver rigid, still some sway.

the Axle. To check for binds, tho springs
nust be removed, While this probably is
not ths best springing method, it probably
will not be noticeably different to other
methods, It is an easy method to change a
rigid Frame te sprung and saves the much
higher cest of slot.ing Frame for bearings
and bearing cost.

Spring
Frame
' Rod
sz _Axle Groove
- et~ Filod keepor
7 Cover Platotxt 7
AN

HMake according to the drawing, centur~
punching the top of Axle groove on each
sids of the Frame t» start undorsized drili
or center drill correctly, Do not spring
goared Driver, Then drill an 1/8" hole on
sach side for the spring. Shovld you acel-
dentally drill cleae thru the Frame instead
of barely to the too, a thin sheot stock
ean bu soldersd over tho top heole or amall
piece placed in the hole and soldered. The
1ittle brass rod should not be over  about
1/8" long, posaibly sides Lightly filed so
it slides easily in the holu. The Dboitom
tip of the spring, particularly, should be
bent inward a trifle so it will not score
the walls., You will have to expurimunt
with spring tensions until wo havo thuem for
you, in which ease you will weigh the en-
gine completely dome,then divide the weight

by the number of Drivers, then this is the
wolght (or tenslon) spring to use, (Each
Driver, sprung or mat, will carry the same

weight, if engine i3 balanced midway bo-
fyoen Tirst ond last Driver, If engine is
heavier on the first Driver, which we bo-
lieve 15 proferable, then barely pull this
spring longer for mere tension. This may
not be necessary either, since thu Draw Bar
on the engine iz higher than on the Tender,
go pulling probably tends to 1ift the front
of the engine. Notdce in operation.}. Row
with a small rat-tziled file,carefuliy file
Main Frame Axla holas about 1/16" deoper,
and Coverplats Axie holes about 1/32" deoper.
so Axle just fite down inte 1t. The com~
plete sprung engine when st on the rail
should just baruly compress the apring so
the spring and 1/8" rod does not hold the
Axle against the Coverplote, causing slight
drag. It would be best too,that the botlom
of the 1/8" rod ba [iled curved to [it the
Axle, or it will wear more quickliy and have
to be roplaced sporor, which iz quite easy.

Theso Framea being brass, can easlly be
reshaped or extensions xoldered on toa more
prototypical shape.

AF Steam Chest will [fit on Moz
Freme, for 69" Drivers, or fitted to the
othors.

With front and rear rigid, most of the sway 6-32 Into
is removed. Unless you have a very oven Bpiler
St.uamchc:':_t._ —T Cross Com=-
. " ;| pound, If
0C-iE Into " — i Used
A;-Or Boiler X : 3)—{]%:\50
i 7 —r = —
‘ “f 1P RS
a —i_._'_' CH Belan- Ll
OO | <7 Deek \
7 —- 256
INfor  g=r=m(o)
alo Tout Pilot
} L{gi,g;’ Truck
road bed, we would supgest the latter of
the springing. £20 SERINGS w=
Before springing Drivers in the follew- Ing after the Baller has been fit.

ing method,have the engino coumpletely dons,
walghted and well broken-in, as with the
enzine off the rail, the Drivers will not
spin fres because of the spring tension on

2

ted, "mo they de not toush tha Boller,
Since our Frame is higher than the proto-
type, grind off the bottom of the Springs
to make 1% stick above the Drivers proper-



ly for your type of engine. The Spring can
either bu soldered directly to the Frame
with torch, or to a plate about 016" thiek
and fitted to the top of the Frame and
perewsd on using the 2-36 Borew holes on

top of the Frame (Brake Shoes could be asol-

dered to the plate too), Mark Spring loca-
tions on the plate, remove plate and solder
the Springs on. If when grinding Spring
base shorter with cut-off disc, you grind
so that there still 48 a bottem pin, then
drill holes the size of your pins 1in
the plate or Frame and aoclder thea in.
Thes Spring bass should overhang the side
of the Frame, toward the Drivers about
1/32" {but not necessary), At the point of
the offsst pin on the bottom of the Spring
for larger Driver Frames, you will drill a
hole to the inward part of the Frame and
fit this pin In and solder. The Hangers,
vertical bars at tips of Spring, should ge
down hetween the Driver and the Frame, but
Drlver sideplay on your particular engine,
especially center Drivers,may prevent this,
This is not necessary as they are behind
the Drivers., All Springs are not necossar-
ily at the same elevation,

#18.87 FRAME--
This 79" Driver Frame gnes on AF Hudson ard

Pensylvarda K~5 3Zoller asz this drawing
except very rear hole goes into rear of Cab
for Buwlson and second from rear for K-S,
The noxt one forward for each of these are
for tho Drew Har, Instead of 2 Wheel Pilot
Truck shown, uss tho AF one, or our #64,8,
which ses, and is more prototype and
heavier, which w11l stay on the rail better
than the light AF Truck, For Hudscn, a shim
will need soldering betwesn rear of Steam
Chast ard Frame,

#25 STEAM CHEST v

e 1
#29

Steam Chest
Hole Sizes

#67
e

#5

Theso were almost impo#sible to cast ac
none are perfect, needing some touch-up
with & file, The two-plece Cheats should
first be soldered together using the align-
mont pins to align them. The Chest sitas on
the front 1ip of the Frame and a 6-32 sorew
golng into top large center hole of Steam
Chost and sorewed into the Frame. If the
Steam Chest site a trific forward o scrow
will not go 4n, file a bit off of the Chest
at the Frame. However, if with the soraw
in,the Chest rotates sidewise on the serew,
soldor a ghim on the Frame or Chest ao the
it is snug., Some terd to set tilted fore
and aft, needing some fileing of bottom rear
mounting arei on tho Frame next to Frame,

After filing off gating you may have
to ro~contour Cylindor Barrel., Ilarge verte
ical pipes may have to be bent imward or
outward with plastic hammer to got Boller
at, proper height, poerticularly #£25.5 with
longer pipas. Roecontour pipe against Bolle

It is probably sasiest to install here
the Beam-Dack #54, Pilet #650, Cross Come
pounds on Deck, Pilot and Trailing Trucks,
a5 plotured above, and fit the Boller.

#25,1 is slightly larger and inter-
changesble with AF Hudsen and X-5 Steanm
Cheata. #25.5 can be fitted.

EWWDM |

§26,1 VALVE GUIDES -~

The pin on the back goes into the top
rear hole of the Steam Chest and torch zoiw
dered in. Because of the inabllity to mode
ol prototype tolerances of Drivers,
head (uides and all rods, the inside and
outslde forks of the Valve Ouilde should be

Valve Guide
Velve Rod e y: 2 “/‘ P -[--
Combination Lever___ _ -[ .
Unien Link —~{S:m et

Steam Chest

bent outward about 1/32 se Combination Le-
ver will clear Crosshead Guides (see #30),
For same reasons, it has besn set outward
on Steam Chest toe far, so re-contour it to
Tit the rear Chest Barral. You may have to
adjust Valve Gear's frame fore and aft
alightly to get it's Valve Red p oper)ir O
sitioned on Combination Lever, (Re-dr: lf
holes ,029). (Easiest bent on Steam Chest).
#28  VALVE CROSSHEAD -.

Lubricator.
Driver Rod
Valve Rod~SwoTofz-d
Valve Crossheand
Reeieving Rod —
Combination Lever

[ A
l Crosshoad Guide
Crosshed _
Unien Link L

T
Staam Chest:f

Install Valve Crosshead similar %o a-
bove, in top rear hole of Steam Chest, as
shown, and solder with torch (Put wet awabs
over center of Steam Cheat if 2-~piece
Chest}. Cut the alignment pin about .g50"
long, then set circular plate of Valve
Crosshead behind nut 'A' and push align-
ment pin into Steam Chest hole. File out
rear hole of the Valve Crosshead to receive
the Valve Rod from the Valve Gear.

To adjust length of Valve Rod, lay Rod
alongside of the Valve Crosshead (outside)
and roll the Drivers until the Valve Rod
moves to the rearmost position, them cut it
off just forward of the rear hole of the
Valve Crosshead, Of course, tha valve Gear
has to be lully assembled to do this., Loos—
on the Stean Chest, move it forward and in-
sert the Valve Rod onto the rear hole of
the Valve Crosshead. Because of tha prob-
lems in #32.6, the aggregate error has made
it negessary to put the Combination Levor
outalde the Yalve Crosshead instead of in-
side it, Put the pin thru Combination Lev-
er, into Valve Crosshead and solder in
back. Pin hoad diameter can be filed down
some, Flle out the hole in the Unien Link
to receive the 2.56 screw of the Crosshead,
(File dummy nuts off of face of Union link,
unleas holes filled with +tube for 00-90
scrow.) Rods added later,

#29 LUBRICATOR --

Set Lubricater on top of Valve Cross-
head, with bottom alignment pins going into
corrosponding holes 4n top of the Valve
Croashead., Some of these pins may have to
be filod mmallor and shorter with a fine
charp-edged file, Coat both places with
soldering paint and torch solder. Drill
out holas in Rods ,022" with hand pin vise.
Install Rods as shown, soldering the pins
in back, Driver Red in Lubriecator need not
have the pin head filed smaller. {(Stmetimos
Tubricatora are sit on top of Valve Guides
and other places,
ﬂg,% THION LINK & COMBINATION LEVER w

he offast fork on the mbinatlon
Lever is installed on the inward eide. Tha
large hole of the Union link goes next to
the head of the 25 screw of the Cross-
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Crosg. |

head, removing the small rivets here. All
other rods are assembled with ,021% pinas,
with a bead of solder on the back.

. Ses #26.1 & #28. The Valve Rod (Radius
Rod} of the Yalve Gear in Combination Lever
will determine fore and aft iocation of:
Valve Gear. The bottom in each Rod Lork
noeds deeponing with file or cut-off disc,
particularly the corners. fhero way be some
bending of these Rods with Union Link Jorev-
ed tight to Crosshesd, 50 re-drill all Rod
holes 026" £0.0%0" and uge 021V pins  to
give some play. Cr bending of Union Link
can 2130 be releaved oy not screwing  the
Crosshead screw in tight, and vory lightly
solder the screw on the back of Crosshead
to Crosshead, but not onough that you could-
not unscrow it, Preferesbly cover screw
and Crogshead here on inside with Pligbond
or other rubberized cement that would sti}l
#1Iow you to remove screw whon youwanted to.

£32,1 BAKER VALVE GEAH, TRLANGULAR --

| 4 Eell Crank
W% M O Valve
f 22”“-?5;‘9? g “‘{*
0 g 9 TN\
I l’ 2 Hgod
I ,Eecenteic & ar
£ Red )‘_,_‘,_; N T g
5 Eecen Jal:
_Ececentric Crank N

‘T’_" | Hadn Rod .
/\ About 5"
i}
! 05
Driver H j/
Eceentrie e F b,
. o s
Stroight =
Lown

This installatior will be a bit diflfi-
cult becauge of its interrelation, adjust-
ment and fitting with the Valve Ouide (or
Valve Crosshead}, Crosshead Guides, Yokes
and Crosshead. Gemerally speaking, the
Valve Joar Frame has to be adjusted in and
out on the engine Frame #so the Crosshead
Ouide (soldered on in the proper place) a-
ligns with its corresponding hole in the
Steam Chest, and up and down so the Valve
Rod goes about straight into the Valve
Crosshead (or Valve Guide), All of these
alignments probabrly will not be perfect.
The Valve Gear Frame is lnstalled on englne
Frame temporarily, genorally using the 2ond
hole from the front on engine Frame to s=e.
curs it as shown, with Brace 'S' about
J050" thick (or 2 -~ .025") and about 1/2"
long with §4+ hole, Move Cear Frame in and
out so Block 'J? clears the Side Rod.

Inatall all parts in Valve Qear Frame
as shown, except the Yalve Qoar Yoke ‘'W!
which ia installed last, and Reach Rod 'T',

File heads of 025" assembly pins flat and
mnaller diamoter, preferably hex-shaped and
inatalled from the outside., These hard
brasa pins are used here and elsswhers be.
cause of more prototypical size, readily
found for replacement and easier than  rive-
ets to remove and install by touch of * sol-
dering iron {not torch) to place a boad of
solder on the back. Radius Rods have been



omitted baecause they ar: hardly soaen, Jif-
ficult to fit, aasemble and operato. So,
center hole of CGear Rod 15 not used, (Ra-
dius Rods are about .073" wide and .300"

betwsen hole centers and skightly bent,}
Ingtell Bell Crank, then solder it Lo Goar
Rod at angle shown at ', then push forward
ard flle 1/16% of{ of Frame Corner whore it

touchos at '0', The Valve Rod is instal-
led on inside of Bell Crank at the angle
shown of each, at 'M*., The Eccentric Rod

is on the outside of the Eccentric Crank
and Gear Rod. Gear Yoks installed straight
up or tilted slightly backward and on out-
side of Frawe, Pin just goes thru Yoke and

Frame. One pin for each sids, not one pin
all the way across, then spot  soldered on
the inside of Frame on each  side, Ping

without hexds should be used.

Poweor Reverse Lever 'RY scrowed to  en-
gine Frame about cne true inel behind Valve
Gear, using tapped 2-56 heoles in the engine
Frame te secure it., Lever is adjusted in-
ward and ocutward to line up center of Valve
Gear, and base bent upward or downuard {or
shim up or file off batiom of base) so
Reach Rod 'T' (made from scrap) is  about
lavel.

After all Rumning Gear wmechanlsm 1v
running smoothly, Brace Plates 'S' and 'I!
can be securely soldered, making both halve
e3 a3 ona.

This Yalve Gear has a Houd on it which

can be ground off for some engines. For
some type PFrames, sides of Frame ecan be
filed thinner and a beading from wire sol-

dered around edges, then louched up with a
file,

If inside and outside Yokes are to De
installed on this, grind off the Hoed and
Crosshead Guide Mount 'J'. The Yoke will
have to be cut in half in the mnmiddle and
soldered onto the front, with Yoke Valve
Red hole squared over the Frame Valve Rod

hole. For further instructlons, see Yokes
?31:. These or Single Grosshead Guides and

Crosshead are installed next, #37.1, and
{inal adjustments of the Gear Frame on eon-
gine Frame, For final [itting of Valve Red
in Valve Crosshead #28 or Valve Guide
#26.1, seo these.

After all rods are on, you will find
various points sticking, since in these
areas models cannot be scaled. Check these.
Angle of Ecceptric Crank may have %o be
more vertical than shown. GSide Rods andfor
Counterbalances may be striking block 'J'.
Bell Crank may be striking Frame ak '0' or
1!, Soldered ends of pims catching or a
part bent, Main Rod bent o twisted so Lubs
bind, or some Rods need sl.ght bond to re-
move bind. When 'P' ia in Zorward posltion,
1t should almost touch rear of Crosshead
Ouide, If not, touch point 'M! with sol-
dering iron and push bottum of Gear Red
forward, Eccentric Crank may noed to be
bent cutward to clear Main Rod, or tube in
Crosshoad moved forward., Slot in Cross-
head may have burrs or noed filing out s0
Main Rod does not bind hera. The circular
flange on base of Crosshead, en the inside
may be striking the Crenk Pin, 50 needs [i-
1ing off, or Crank Pin head too long and
striking on Crosshead or Crosshead Guide.

§32.2 BAKER VALVE GEAR, LONG TYPE ww

Long Bakor Valve
,089" Hole  oar

Alligator Crosshond.-s )4_]
\

- -
Aligator Crous-

he ad CGuide

Main Rod

|

Reilog

{Dimansions sre for scyratch bullders,
23 Stesm Chost is pre-drilled.)

Parts and gear installed as above, ex-
cept there are hales in front of Gear Frame
to receive and align Yokes §34,1,,2 and 3.
Alignment pins in Yoke that goes inte the
front of the Valve Guar Frame may have to
be filed to half diameter, from ougside,

in erder to go into dear Frame, ’

Alse read #% .1, Iriancular Baker for
annpsral  lecatien., install Yoke on Valvo
Gear Frama, Measura o K&
from side to side Lo e Hde" <’
2ot the venter line.

With juwlers suw or cut
of § dise, saw 31y half

toruw CLoof mountiygpe
brackets *AY'SY UL
roes onts the engd:
Trane., s

TR
| Law%

1

sura Yoke and — A
Valye it Crosy mmbors ‘MT -
are suldared whera thoy -
they are cuk. Flle squaro hole ih Yol

116" nwer. Grisd nutside of mounting bruc-
Yt adge *B' rurrowar, so it wilfit apain-
st leafsprings and allowing cutsdde of Val-
va lear Frame from 'D' Lo be goneraly 5'A"
from side to ceater ot emyine Framo, ward
Yolte &' hack {rom Slteam Chest body, mwaking
eontear tple of foke in line w‘ifﬁ_%he outs-
ide fork of tha Valve uyulde. These Corks
will later be twent outward, Rear Crous rod
(Power Ravorse lever)oround into just a ji-
ttie to clear 2mi liiver, Yoke should now
¢loar Counterbalarces. Yoke could he ground
of f on luside to yive more countorbalance
claarancs, See B4 to prepurs Crank pinheads
You way have to remsve Hanger{vertieal rod)
of Loaf Spring on inside, It wlll be helpful
when each sids of itherchesValve fiear Framo
s Leen proporly fitted and locatel. te
seribe on engine Leame around Gear rounting
bravkets 'B' to easlor locate later, or sh-
ould it slip away.

The Towear levorse rod from side to side
nf Valve (Gear comes right at spot in back ‘A
whareserew ls located on onglne Frame to
scrow Valve Gear Frame down, so grind rod
{iat thare, down to bracket, Now make
bracket 'D*'D* (in Welcherts instructions)
fit in and seraw down to hold Valve Gear
Frames in proper locatlon, "Solder In
Paste" can be put betwesn these saassomblies
to solder down lator, Now bend down each
side of Valve Gasar Frame oo hole 1in Yoke
alwost aligns with 2 holes in Valve Guide
hordzonally. The interral parta of Valve
Goeor can be put in now, except Valve Rod,
and drill out all holews of parts ,026=-,028",
BEo sure Bell Cruni and Gear Rads are not
soldered  at *¥'(Irlongular Baker). Bend
uach fork of Valve Guide outward to  align
with hole of Yake horizonally and redrdll
thuge heles 029" for realignment.

Attach Reach Rod{made from scrap sheot

stock)from Powor Keverse an left side : te
tha Power Reversc Lever,
This Valve Gear does not have the single
Crosshesd Guide Mount #34.1 as does the
Triangular Baker Valvo OCoar. Install so
that the flat portions on the top of the
frame are level. Other installation 1is
zamo as gbove with same internal parte.
The =mall V-shape sticking down on the botw
tom of the Frame near the front is for some
very few Frames that are shorter than this
Frame, so those are to be ground off, or
for the shorter Fraomes, saw acrosy ab the
front of this "W, removing the front por-
tion, roplacing the cross mombor to attach
the Toke to. Part of front cross member
mzy have to be ground out a bit 1o clear
Drivera,

#32.3 HWALSCHRERTS VALVE GEAR --

This Frame, a5 with the Long Baker
Frame, was extrewmaly nard to cast, 8o none
are perfect, thurefors nood some straight-
ening and squaring. Beading on ihis one
can be filed a bit shallower and any holes
in it added with solder from your soldaring
ipon whon all  asoes Ling is done, then

4

Valve Guide
carefully [ile
(remove top pins) ef Yoke
front of Valve Goar Frame.
and Frames did not always shrink the
in casting, they may not perfectly align,

oven. Align bLottom pins
with holes In
Because Yokes

name

therefore, file either the inside or cute
side of the pins (as needed) until they are
[lat and will go into the Frame Tholes.
After alignment, remove crossplece 1A' with
cut-off disge or T[ile, #3+ D Inside Yoke
will have to have a bit filod away where
boticm of Frame will not seat, Add thick
soldering paste to each part, clamp one

side together with lock fweexers or old
pliers and solder with forch, +ihen other
side similarly, This set on engine  Frame,

the top of Gear Frame should now set parale
1lel to engine Frame, and hole TA' showld be
level with Valve Guide center. Locate how
far back the Frame should be for your par-
ticular engine and mark the engine  Frame.
With cut-off disc or razor saw, cut in halfl
at B~B. These halves are pulled apart on
the engine Frame so Yoke goes over the
Crosshead Guides at C~f5, See #36 and in-
stall, (Single Crosshead Guide and Single
Yoke installed similarly.) DBetween halves
3-8, screw a 2-56 screw intc engine Frame
thru 1ittle 1/2" long .0Z5"-,050"  werap
sheat stock braces D-D, VWhen running gear
is completely done and running perfectly,
these braces can be goldered to B«B, making
Gear Frame all one plece again (thick Sol-
dering Paint could ba put under those whan
installed), {(See 5'B" spacing in drawing.)

Be sure Iront Gear Frame cross aeonbar

has an arc ground for Driver clearance, Aif
needed, particularly if Drivers are to be
sprung later.

For installation of internal parts, 1t
will be easier, tho not necessary, 1o ree-
move Cear Frame from engine. File tops »f

411l nuts to give better shape and file a1l
parts to be soldered, Assemble according
to drawing, observing the Reverse Link im 2
tight £it in Gear Frame, so its hubs filed
a bit thimmer, file inside of Frame a bit,
all four inside surfaces of Reverse Link,
inside and outside surfaces a bit of tho
fork of the Radius Red, since the latter
goes thru the Reverse Link with an easy
fit. Hote that the fork fits closo to the
centor soction of Reverss Link; mash fork
with piliers if necessary. Remove Lotiom
ingide nuts of Reverse Link so Link wiil
Torce down inside Frama. HNots bottom lever
of Link turns rearward. All parts are as-
gembled with .026 pins, heada filed f{lat
and much smaller diameter, Clean out all
holes with #71 drill, If a forked rod hole
did not cast out, put it's mating part 1in
the fork, then drili out, When torch sol-
daring these ,026 pins thru Frame into Re-
versing Link, have the Radius Rod behind
the holes, so pins will not go in too far,
proventing fork from boing ralsed and low-
ared in the Reverse Link. These pins are
headless, £iled almost te the Frame, to
ashow & shaft, but will be nearly lmpossible
il noed to be removed later, or thoy can be
loft longer aso tweazers could pull them out
(with torch), Reverse Lever on right side
is L-shaped, dotted lines, left side 1is
Just the bottom curved plece, and both wall



solderad on bracket,with lower leg horizon-
tal, There are pyramidal holes in the back
of these brackets for the connecting Re-
verass Shaft {rom side to side,of about 3.4
diameter rod to be soldersd in after center
section of Frame has been soldered. On the
Lifting Link and Radlus Red Junction, use a
headless pin, flush on each side, and sach
carefully asoldered se solder does not
spread and lock the Joint.

3t YOKES w-

AT these have aligmment pins to prop-
erly fit Long Baker and Walachaerts Valve
Gears interchangeably, The shrinksge of
Yokas and Valve Gear Franos was not always
the same, so you may have to file inalde or
culside of the pins flat so they will go
into Frame heles, Occasionally, Gear Frame
is sprung on one side from casting so both
pins on that side will not go into holes,
so strailphten the Frame here, The Inside
Yoke has steps on the bottom for many Rew
York Central engines and many othera, Most
engines do not use them, so grind them off
just under Crosshead Guide mount, Solder
onto front of Valve Cear one wuside at a
time using lock Tweezers or old pliers to
hold the two parts together. Be sure Valve
Rod hole of Yoke and Gear Framo mateh, The
bottom pins of the Yoke always go into the
bottom holes of the Gear Frame. Tou may
have to drill out Frame sssermbly holes with
#67 drild. With razor saw or cut-off diase,
cut the Yoke and Geer Frame in half, see
pleture at #32.3,

How Crosshead Guides can be installed,
Sec §36.4, $37.11'2 3rd, 4th, 5th and é&th
paragraphs, and #37.8.

Alternate methods-Secause of difficulty
to scale Yoke, Valve Gear and Crosshead
Guides spacing from engine Frame{as explained
elsewhere) to to adjust the Yoke
outward so Crosshead Guides set
in Yoke soata properly, the Yoke
and Yalve Gear Frame will be out
too faron the sides, 7Ta Corract
thisz, adjust the Yoke-Valve © A
Gear Frame just so lengthwise e,

Ci, of GoarFrame is ebout 1/32" D
outward of Valve Guide CL. This leaves Cros~
shead Guides Justoutside their seat 'C'-'B"
in the Yoke on the bottom, To get the Guides
far enough in Yokesezts to soldar, either
&,) bend bottom of the Yokes in arez ‘A’
outward, sc it slides oser Guide about half
way. Probably a bit will have to be filed
off of 'C'& 'B*. b,) Filed off 'B' & 'C'.
Then fit about ,012"thick narrow sheet (tin
can or brass stock) arocund *B* & ‘CY,
allowing 1t to stiek out plenty for p&atf
Guides &t firat, as a now seat for Guldes,
and soldey in, filing front and back edges’
flush with Yoke surfaces, it Crossheads
into this new seat, now remove excess shest
stock sticking out past Guides. This method:
most prototypicall, but most difficult. e,)
Crosshoad Juldes can simpy be acldered inte
Steam Chest and float in the Yoke, or just
outgide of it, not soldered. We would recom-
mond this to most modlers, or a.). In any
of these methods, the Guldes can bhe sold-
ored in the Yoke or Steam Chest, not both,
for Frame-Steam Chest seperation., We wouldi
recommand the latter az mech the simplier, ¢
with Guides in the Steam Chest a bit looss,!
For USRA's and most other aenginos, step *D*
48 prourd off along doited 1lnes 'DY,

tiﬁ;l CROSSHEAD QUIDE, SINHGLE =
Ses $37.1.

$36.4 CROSSHEAD GUIDE, ALLIGATOR —

\

Befora installing, prepare Crossheads,
#37.8. The short shaft of 1t goss perpen-
dicular into the Steam Chest up to the
Crosshead Oulide's brackets. On the top
Guido the bracket 1s on the bottom, and oh
the bottom Guide 1t 4s on top. Lightly file
the three surfaces that the Erossheads
8lide on, also corresponding surfaces eon
the Crosshead groove, Insert Guides into
Stoam Chest holes and slide Croashoad bot-
waeen Guides. More may have to bo {iled from

Croagshead side of the Guides to get a bit
more apecing of Guides so Croashesd will
slide up close to Steam Chest or bend Guide
aypy from Crosshend close to Steam Chest,
then bend it dowm again just to rear of the
bracket on the Gulde. This is un-noticeable
but effoctive. PlaceGuides in their position
on the Yoke, see drawing.

How the Valve Gear Frame, holding the

Yokena, have to be adjusted in and out to a«
lign Yokes with the Guides, sea $37.1, H4th
paragraph. Guides may have to be bent
outward slightly at Yoke sc Guides are act-
ually outside the Yoke slightly, depending
how all alignment comes out for you, to
glear Crank pins. Theshaft of Crossheads |
may swmlarly have to bo ber vary sliphtly
up, down, lnward or ontward so  they wlll
s1ide bLatween Crosshead Zuldes and in Steam
Chest holes freely. you may have to wuse
8lue Dycim from Frame on Crosshead Shaft
to determine this,
If Crosshesd will not slide freely rearward
into tho Yoka, file a bit off of the Yoke
until it does. Since the Crosshea:d slides
back into the Yoke, remove Croeshead and
break corners 'B' someo with {ile and mark
shaded ares 'C' and groove woll with lead
poncil, then oil the area. Slide Crosshead
near Yoke, put soldering paste hetwaen Yolite
and Guides at 'A', then add a small bead of
golder at thelr Jjunction. Apply torch on
these two Yoke-Guide points, When solder
melts, with your probe slide the Crosshead
back into Yoke to properly space Gulde in
Yoke. Or instead, do not sit the Guide up
against the gide of the Yoke, giving sapace
for C{rosshead to slide back. Sclder may
form a fillet, to be flled away.

$37.1 CROSSHEAD, SIHGLE --

o [l=25n E s

L078%  Single Crosshead Gulde

A ¥
E puuj}:fr ool savomsusomommmni
[ 1 Single
(' "-llJ) Crosshoad

Set the 'V' on top of the Crosshead on
a flat surface and see that the shaft 1s
stralght as viewed from top and side. File
shaft emooth. File and tin the 'V! slot
and the 1/16" tubing. Lightly hold the
shaft in a vise and solder the tubing on
the forward part with ﬂg@g_i;%. waing
your probe to hold it in place. o phaft
should slide in %the Steam Chest hole Iree-
ly. {Pile one side flat for AF Stoam
Choestn, or AF hola filed round.)

File both enda of 025" plano wirs +to
clean, for the Creosshead Oulde, and inaide
Croashead Guide at 'G' and 'F?! for the best
of spldering, Tin ends of wire well, Hlide
the wire into hole 'F' and thru Crosshead
tubing onto shallow hole 'G'. If hole ‘'@¢
is not well defined, it should be drilled
deeper, aven if not straight or a bit larg.
or, For best soldering, use the torch on
the outside only, not on the wire inaside,,
using elther vory thick Soldering Paint or
Soldering Paste and a mmall pin hoad aixed
sliver of solder, latter proferred. Flace
shaft 'A' in vise horizontally or alightly
downward.,
to hold wire in hole 'G'. Then ¥oll solder
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Hold wire near 'Gf with tweezers.

hole 'F! first. Then hold shaft 'A' verti-
cally in vise, place bead of solder and
flux at '07, wet swab on 'F! and torch 4!
on the outside, using probe to spread sol-
der. -Any surplus wire stlcking out of 'F!
ground off almost flush. If Crosshend does
not slide back and forth freely, allow
Crosshead set at the $ight spot, then melt
solder at that end of Guide 8o wire will
re-conter.

Remove Drivers and insert Crosshead
guide shaft in Steam Chest, as shown at
#37.1  Of course, COCrosshead shaft will
slide in its hole in Steam Chest. Slide
Grosshead to rear position of Crosshead
Quide, and inside the Steam Chest remove
all of the Crosshead shaft that appousrs
there.

How the final adjustmenis of Valwe Gear
Frame on engine Frame 1is mnade, slightly
bend up or down {or shim between Gear Frame
and engine Frame to ralse it, or bottem of
Gear Frame here Filed thinner to lower it}
to meet the Crosshead Gulde, which are well
soldered with soldering iron, with sweb on
PP, Alsp Gear Frame moved in or out to
clear Side Rods, and to solder Guides offw
set on the block 'J' (32.1) exactly as
shown undor the Goar Frams., You probably
will have to bend the rear of the Crosshead
Guide aliphtly cutward so the Valve Gear’'s
VYalvo Rod will have a bit better alignment
with the Valve Crosshead (or Valve Guilde),
a compromiss made.

These should all move fruely, ready to
put on Eccenirle Crank ard Rod, and Main
Rods, File out the inside of the Crosshead
to remove any burrs, and it the Main Rod
to see that it works freely.

The circular flange on the inside of
the Crosshead shalt base can be ground off
to provent 1t from striking on the Crank
Pins. See last paragraph of #32.1 for
gther malfunctions.

$37.8 CROSSHEAD, ALLIGATOR -~

e zmall marks in the bottom of the
grooves are to retain lubricant. Seo #36.4
and last paragraph of #32.1. While Cross-
head 42 in the most rearvard pesition of
the Crosshead Guide, any of the shaft seen
in the Steam Chest can be cut off in there,
so it will not strike the front of the
Chest in the forward position. The Hain
Rod goes in the rear hole and secured with
the 2-56 screw. If any part of the screw
goes thru the Crosshead to the inside, cut
it off fiush with the Crosshead.

Sometimes thers is a burr or sphere in-
side, to be cleaned oui with narrow file
or_chisel made from about 1/16" wide old
small file eor drill (this iz handy for.
scraping solder from around varicus sold-
erad parts).

J40  HAIN RODS w- ;
7, «& and ,9 Roda have different

length flutes on cach side to [it your par-
ticular engine, Thess are universal right-
left Rods, with al1 Oilers. Some enginds
have the Ollers on just the top, some both.
Romove the long Ilat-head Urank Pih
from large hub on Side Red and Driver. Re-
nmove the #leeve from the scvew. The head
should be filed hexwshaped and saw alot a
bit deapar, then file head down a bit =no
that the Eccentric Crank nmow put on with
the countorsink is next to the head and
hoad flush with Eccentrie Crank. Replace
sloove and put large end of the Main Rod
over the sleeve with Oller on top, if only
one O4ler. With the Eccentric of the Dri.
yor stralght down, tighten the sgcrew down
tight on the sleeve with ths Eccentric
Crank at about 30° from top and forward, as
ghown at 32.1. Somotimes 1t may have to be
sot a bit mors vertical to reduce travel of
Eecentric Rod. The small end of the Kain
Rod goes in the rear end of the Cromshead,
with a 2-56 screw thru both. (NOTE: In-
st2ll only one rod at a time, Main or Ee=



captric Rod. Then turn Drivers and remove
any binds, then add another Rod, remove
binds, ete.) See #32.1, last paragraph,
for malfunetions. Tip of Rod may have to
be ground much narrower and a bit thinner
te fit freely into Crosshead. Sometimes
Rod bent a trifle curved in front or rear.
File rod shinny.

##1  ECCENTRIC CRANKS -

Sae , Main 8, File shinmy, ard
tin small hole on Ainside. Opposite side
of countersink. File all rods shinny.

{42 ECCENTRIC RODS -~

With praevious Running Gear mechanimm
running fresly, install wide end of Eccen-
trie Rod on owtalde of Eccentric Crank,
amall end on outside of Baker Valve Gear's
Gear Rod or Walachaerts' Reverse Link. The
.026 pins are soldered on the back with
blob of solder, While turning Drivers, re-
move any binda, See #32,1, last paragraph.

42 ECCENERIC RODSw=~Top inside corner

of fork miy have to be ground down A little
with cut-off disc ard rear portion of Valve
Gear's Gea (or Reyerse Link)} ground
off, making 4ts hole nearer to rear adgs,

j45.), 9 & .11 COMPRESSORS, SINGLE --
These can be soldered directly to posi-
tion or with threaded hole iIn back, screwed
to shest stock, then this bent at an angle
to Boiler contour or Boller Front and sole
dored, by tinning Boiler and bracket first,

seribe location on Boiler, then hold in

place with probe whilo torching on. For
nost. engines, including USRA H.& L. Mlkes
they are even with Running Boards. For H.&L.

Facifics 2" past edge of Running Beards, For
nasier installation see #138 Tanks, 2nd
paragraph, Holesinthe pattern wore missed
for the Filter, ac drill these out with §74
drill as indicatoed in drawing.

$#45.2 CROSSCOMPOUND, BUAL -~

st

Go‘mmnr
Filter

1
(*On Our!Berkshires, probably
same for other ongines)
*ixample of NKP & PM Berkghires. Probably
other 2 and three tank engines are the'

saza,
A«-To Cab or Turret Hand Valve.
Be-Exhaust into Fescwster Heater, Smoke
Box, or Maln Exhaust Tubes,
{Hew York Air Brake Compresgor Pip~
ing the same 1f drewing is turned
upside down and Filter and Reservolr

connactions reversad.
single Compresaor, of

one Compressor and Plping.
This installation As for mount on
Pilot Dack. For instellation, s:::'g #18,
Frame, which showld fit all owr Framos,
After ongine is completed, Soldering Paint
should be put between base plate and Pilot
Dack, then scldered together to form a sin-
gle unit. These then ecould be soldered to
the Steam Chest.

For couras omit

f47.1 COMPRESSOR FILTER ~-

One per Cross Compound,
8" from the Compressor.
ping also, abvove,

Bend piping on oach Filter as shown for
aach slde, Some Compound Bracket castings
did not cast the hole thru on the right
slde whare piping goes thru, =0 punch it
out. File clean the bottom of each Filter,
and place it sits on on the Frams Front.
Put thick Soldering Paint on both surfaces,
set Filter in place and hold with proba
whils soldering with toreh., Then put very
wet muab on this one while soldering tha
other cone in place,

Solder 1" U-ghape on sach Compound as
ahown. HNow wrap wot string around these
U's at tha Compound and solder 1Y piping
from Fiiter to it, Piping can be left off
if you wish, but it is not hard to put on.

Bome engines with Compounds on the side
or on Boller Fronts have Filters just out
from the U, and on right of Compressor,

On some engines, instead of a Filter,
this line goes into the Cab.

located about
See Comprossor pi-

" 48,1 COMPRESSOR GOVERANOR o

The piping ecast on is 2", which
can be soldered right to the Turret. In
case of Opon Turret, since the pipe  wvalve
on the Turret is too small to hold the 2*
piping secursly, also sclder tho pipiny to
the top of the Turrst as 1t comes gver for-
ward ard down to the Compressor, such as
on the USRA engines. The other srd of the
Governor first conter punched by hand with
peint of seribe te geot the center, then
deepar canter punched fo start .$62° drill,
which 15 drilled about 2 dizmeters daep whil
holding it with pliers. Then another2*
piping from hore anto the Compressor's rigit
top hole, after it has been cleaned out for
soldor. The Jovernor usually Ais located
about half way between the Turret and the
Compresser, If 1" piping is to. be used,cut
off tho 2" piping and grirmd and file smooth
toe Governor. Hold it with pliers and center
punch as above, and drill #74 hole in each
erd. Solder piplng ineach erd, putiing wet
swab on first joint before soldering secomd
Joint, preferably using annealed plping,

See drawing #45.2.
$50.1 SHIELDS, SINOLE --

N\ (i
:_::cié‘ ik

Top Left View
Front View

Put these on after all other parts of
Pilot Heam parts are on, Set Shield on the
Pllot Dack smo slotted side of the Shield
with hex nuts set over nuta 'A', You will
sao these nuts (when Shlelds are used) have
to be removed from the Compressor with file
or small chisel. Now Shield will fit flat
on the Compraszor Bracket, as in top wview.
Put. thick Soldering Paint on inside portion
of Shield and mating part of Compound Brag-
ket and bottom of Shield, as well as Pllot
Deck, Solder with torch,

3

£50.5  SHIELDS, DUAL ~-

This €40 type Shield is set on the Dean
right next to the dummy Frame Fronts. The
base angles are too 1light to hold tt.w
Shield, so small acraps of brags, 'C',
dropped between Shield and the Frame Front
and soldered, will support the Shield, Sol=-
dering iron can be used (or toreh), holding
the Shiold with a probe stuck in a Shielct
hole. Handrail eniy installed as abovo, ‘B
ummy Frame Front,

#52.1 G TRONS & POSTS--

Assemble Grab Irons in the bottem tweo
holes on the face of the Shield, the 5"
Handrail Posts in the larger top hole, and
torch in, which should not loosen Shield.
Solder .020" planc wire Handrail inte 35"
Posts, from Shield to Shield, Use small
flama, barely touching the Post and wire.
Those Poats can be used on Boller Fronts of
some englnes, such as USRA's for elreular
Grab Rail,snd the Grab Irons used on Domes.

#54.1 FILOT BEAM-DECK & COUPLER POCKET o

See #25 drawing,

This 18 & rather largs casting with
projecting parts, so straighten all knees
'4' in a straight line and vertical., Other
straightening by hitting with plastic ham-
wer or hitting with wood dowsl{or plastic).
File out imperfections, All assembly holes
ars cast or started for you for all Pilots,
Steps, Uncoupler Bracksta and Coupler.Thsss
can new be put ofi, than tha Coupler, below.

For most enginis the Beam must he about
6" to L' further fwward than prototype (1°
for 2 Wheel Truck or 6" for & Wheel), so
Pilst Wheels will clear Steam Chest anduwisr
portion of Beam, Therefore Pilot Truek sieuld
Tirst be installed, then Deck fitted to Stomm
Chest, usually requireing 6" to 1' off of romw
of Deck, ard drilling 2 new hole from thry
Steam Chest . It is better to have Deck foo
far forward at first, then move it bark,
rather than the rcverse procsedurc. Be sure
to grind off rear portion under Dack,behind
Threzded hols for Coupler, as shown in
Coupler drawing,

Coupler, Xades MK.S ~ This Coupler has
boan used for dasign Purposes because of
it's popularity and prototypical size, A
wider swing can be obtained by filing the
pocket alightly wider and the Coupler ghank
narrower. As in the drawing, cut all wash..

Remove For
Pilot Truck

Gray Washer

ers and plastic bushing in a wedge-ghapo on
one side, 3o as to fit botween knees 'AY,
File out 41l flash and parting lines inside
pocket, top, sldes and bottom, Just to



clear the shank., Later you will . probably
want to file more out on the top. Assemhls
as shown. The vertical spring legs -are
placed upon top of the bushing for much
easier assembly. Scrow the screw into the
Dack snug, tight against the plastic bushe
ing. The Coupler should now swing [freely
right and left,and slight up and down play.
If 1t doea not, remove the offending metal,
Now move the Goupler to the far right =and
with your probe, push the Teft vertical
spring off of the bushing and  dowm along
side of tho Coupler shank. Now move the
Coupler to far left and drop the right
spring similarly.

For the Coupler to operats, lesg 1'C*
must reat against plastic bushing knob at
'D'y and wvertical against Coupler shenk
'E', The Coupler turns easily around the
plastlc inner dismeter, The bushing is
held rigid with the screw. 'D' must be
centered on shank 'EY, or Coupler will not
spring to center,

Temporarily install Boiler (whith also
has a #-00 gerew thru bottom conter of the
Frame, into the Boiler), Cross compound
{if used ; and Pilot Deck & Beam with
Goupler installed. Now measure Axle center
er rail head to Boiler in front, or Boller
center and eompare for your particular en-
gine,

With Drivers on the ralls,
Coupler should be IMRA 17/32" asbove rail
head. Now if you find Boiler and Coupler
too high in front, {ile off Steam Chest at
Frame, or if both are low, shim hers., If
Boiler only is high, Coupler height OK,
file off top of Steam Chest saddle only or
bottom of Boiler, If Boiler height is OK
but Coupler toc high, put shim betwaen Pi-
lot Dock and Steam Chest, or Af Coupler too
low, file a bit off of bottom front of
Steam Chest. You may find rear Bolter sade
dle on the Frame too high or too low, 30
file saddle down or shim here,

conter of

£%.2 PILOT BEAM-DECK & COUPLER POCKET

/Bilot

Brace

Same a3 above except there are no kneas

to brace the Pilot, Little strape can bae
made of .012"-.016" shest stock and cut
about 1/32" wide and seldered on as shown,
at each vertieal Pilot member and in the
canter as on the prototype. This probably
should be put on before other Pilot and

Beam parta, putting swabs here when putting
on the othera,

$56,1 FLAGSTAFFS w

"~ = — -Rail Head
The Pllot should be installed firast, aul

it's pins will hold it in place. The Flag-
ataffs snd Uncoupler Brackets at the same
tine, their pins also help hold it in place
for the following steps, Put wat swzbs
over these and then solder on the Beam and
Pilot Stepn. The 3Staff's flag slots are

forward. 1f shorter Staffs are wanted af-
tar ingtallation, cut out a aection or cut
off top.

£57.1 UONCOUPLER BAR BRACKETS—

Inctall angled fowward at the top.

There are alignment pina en bottom
locate them in Beam holes, Pina may noed
filing shorter, but better drill holas
deeper 10 help hold them while saldering.
See #55.1. To make Uncouplor bars from
016 piano wire, bend the amall loop in the
eenter with long-nosed pliers., Push the
wirs thru the contor Bracket and into the
end Hracket, Hold pliers on the wire right
next to the inside of the conter Bracket
and bend the loop portien out toward the
Bean as pictured. Similarly, heold the pli-
era on the inside of the end Bracket and
bend the end as shown. This leg i3 paral-
lel to the centaer leg, but with a alight
curve, If both legs are not parallel, push
up on one leg and down on the other to
spring them parallel.
#60 PILOTS --

These are rather delicate, thin cast-
ings, &o bend to proper shape, touch
with a fine file, remove gatings, and while
not necessary, would help minute detail
some if you would sharpen the cracks where
straps of metal meot, by uaing the cutting
edge of an old razor blade, knife or Barett
file sharpened to gharp wlgn on one side.
Flle all edges of strapping flat again, as
they rounded some in casting, File tops of
hex muts flat to return some of the shape.
Flle assembly pins on back of vertical
straps short enough that thoy will go into
the two vertical alignment holos on eithar
side of the Coupler Pocket of the Beam,
Some Beams did shrink more than the Pilota
did, making the vertical straps croocked if
alignment pins of Pilot are forced . into
Beam holes, ao file these pina 4o less than
half the diameter, off of the outside. The
top horizontal straps should Tay at a-
cross tops of all knees (if your Beam has
knees), The two outer vertical straps flat
on knees thers. The bottom horizontal
strap bent in a v-shape, the point in the
center belng about 5" forward of the top
strap. File all mating surfaces, apply
thick Soldering Paint to each and solder
with torch holding Af necessary, the Pilot
on one side to the Beam with a probe, then
the other side similarly.

#60.1 Pllot ¢an be used for P.R.R.'s
K=5 anginas, and other if Steps are care -
fully ground off with a cutoff disec.

#60.3 Pilot should have #62,2 and $52.5
or similar Stepn.

§62,1 BEAM STRPS .-

The step portion is bent out with long-
nosed pliers. These ars fitted to the Pi.
lot Beam according to the drawing, the ex-
ces3 cut from the top above the Heam., This
iz about the last part to be soldersd teo
the Boam, ; See drawing at #6.1 Put wet
svaba on other Beam parts, pro~tin Step and
Beam locatlon, then hold stop in place with
probe while torching on. They probably will
not be straight the first time mo will have
to be re-heated and straightensd a bit.

j§2.2 CGENTER BEAM STEPS --

ase have pina for allgnment holes
cast or drilled in the bottom of the Pilot
Beam, Heoat the Beam back awny frowm the Pi-
lot, 80 the Pilot does not get red hot by
the time the Beam is hot shough. Hold in
place with a probe, and wet swabs on  other
parta,

2 PI1OT STEPS w.
lder on ot with torch, sses draw-
ing. Pilot will not come off of Bean,

to

Thesa are 1nstallpq“ after the Boller
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and Running Boarde are on. Fit Steps be.
tween the Pllot Deck and Running Boards,
cutting off tho excesa of the Steps on top,
which wore purposely made too long for long
un8. Generally the bottom of the Step will
sot on the rear, outside aedpe of the Dack
tread. Put wet gwabs on other Boam parts
and hold Steps with probe while soldering
on with torch. On some engines, part of
the inside side of the Step is removed for
the Cross Compowmd Air Pump, uzually left
side, Do not solder Rumning Board to Front
steps, for Running Gear- Boiler seporation,

o1, .2 & +3 PILOT TRUCK, TWO-WHEEL wm

dournal Soldered to
Sideframe

Truck
7 Spring /¥

KINSMAN WHEEL installation. Pull wheels
off of axles. With rasgor saw or cub-off
dise, cut off the plastic axle cover, lLeave
ing only a stub to insulate the Wheels from
the Axle Bearing (cutting this off with 1
nife will break the plastic). Put the
Axle thru the Axle Bearing, then apply e-
poxy, Pliobond or model glus in the Wheel's
axle holes and reassenble the Wheel GSot,
Slowly grind off the spindles and gauge the
set.

AF WHEEL installation. Pull wheels off
of Axles, File mbout 132" off of each in-

3ide Whoel Hub. Reassemble as Kinsman
Wheels above, and slowly grind off the
spindles.

Pilot Wheels will be furnished with
whal we have oxcess stock of at the time,
sheathed (plastic axle eover, above), un-
sheathed, kind of metal, with or without
spindles(which are eoasy to remove), but in
the sizo you order. Ultimately ihoy will
gonerally be furnished rithout .spindles.
You can speeifly the matal Jou want, in case
we have it in stock,

For amall diameter Drivers, {iling Frams
Cover Plete about {/16" thinner onttha bot-
tugat the Pilot pivol area would be advise-
able.

The Truck Spring is noldered to Frame
CoverPlate after screwing wood into thread..
od hole to keep solder from f3114ng the
threads. Proheat the Cover Platswith torch
to melt solder, then solder the spring on
wiht soldering iron. Juat baroly have ton-
slon on the Truck, as too much tonsion tends
to make Pilot Wheols climb the rails. Pivot
screw is ground toa length so that there is
Just cnough hesd below tho Truck Yoke to
allow the Truck proper up and down movement
to follow track rise and fall for grades,
awibches, ete, Plvot aserew is scrowed up
against the Main Frame with fair tension Lo
provent it from coming unscrewnd. When re-
moving the Cover Plate, it would bo a good
idea to loomen thls serew beforo roplacing
the Cover Plate, then tightenit aftepr Cov-
er Flate sorews are tightaned,

Sometimes to get proper spacing of
Truck betwean Pilot and Stoam Chest, you
may have +to elongate one of tha Pivot
holes, then solder a washer (or mserap) on
top of the Truck Pivot at this propar hole
locatlon. The forward-most Pivet Hole 1s
the prototypical location (not good for'
most layouts), the mecond hole should givel

good results down ybo o 27 radins, For:
botisr operational appaarance or tighter

curves, you may want to extend the Yoke and



Pivot by soldering a U-bracket on the Pivot
making {ha Pivot further back, so the Truck
pivots at a smaller angle, in which case
you would have to drill and tap another
scresw hole in the Cover Plate,

There is a fiat side on the Bearing to
move Wheel locatlion forward or backward &
small ameunt in the Truck Frame, by placing
the flat side in front or back. Or the
flat stde on top or bottom to raise or low-
or Axle and Truck for large or small Driv-
are, 8o Truck Yoke is saimost level. For
larger Drivers, you may have to put a wash-
or or two betwsen Pivot and Frama to level
the Yoke.

Latier Wheelz may bLe assembled like
#6046 Trucks, no brans bearing, 4n which
10 make the Yoke sit level with small Drive
ors, Tile off top of pivot, or file hottem
of Frame Cover Plate thinner. For larger
Drdivers, add mscerial.

$#64,6  TWO-WHEEL IMSYDE-BEARTNG PILOT, COM-
HOWEADH -

1

el
Bearing

Theaa Trucha, order Wheelsots without
inswlation stiffenor butween the Whools, of
Wheel size and metal you want. First, file
or cut insulation stub off between Whoels
no longer than 1/32%. The Axlo simply drops
in Truck Axle slot, If Trueck is teo wido
for this,file bearing (collar) on each sids
of Truck shorter, until Wheel set drops in
and has about 164" end play (side move-
ment}, Yor hi-rail, a lot of this bearing
will have to be removed,particularly on the
insulated side (left); file the boaring
slightly shortor on the bottom, thon file
at an angle toward the hole, 30 hole aren
is still slightly shorter to provent catche
ing on Wheel insulation. On the bottom of
the Truck thero are two lugs sticking up;
bond those down over the Axle and smolder if
desired, tho not necessary. Thoss lugs wera
afterthought additions, so if received with
out a lug or one breaks off, solder a strap
on with soldering iron, with wot string
wrapped around Wheel insulation, but touch-

ing Truck as 1ittle as possible.So the Yoke:
will clear bottom of Frame, the Yoke will:
naed to be bent downward slightly at the

Truck and about halfway to the pivot, bent
upward again about level to slightly higher
(or Frame Cover Plate filed sabout 1/164"
thinner here). Install pivot serew in Yoke
and determine Truck location to properly
cloar Steam Chest and Pilot Beam, see last
. Paragraph of jS4.1,, Mrke washer and sol.
der in proper placa over the elongated piv-
ot hole. On the front you will sws 2 nuts
on the bottom lip, At similar loeation on
the back is soldered (from serap}) a strap.
brace, similar to, and up to the Yoke, Sp-f
ring application same as #54.1, abova, )
Zos #5M.1, Sth paragraph. '

!61&.8 I WHEEY, INSIDE BEARTNG FILOT TRUCK=- |
This Truck hasbeen purposely designsd to b
as heavy as possible, so springs would ne
be needed, 3o drill out the 14 holes tha
dead endon the bottom with a rill,
clean 4 squars holes, put inaoldering past
fIux ard fi11 with solder, A notloeablsl
increase of welght will bs noted, Thia
truck has a lot of mass for good casting,sol
somo touch up with small file may be nooded,
including filing top of nute flat, Castar's
gating at back end 1s easily removed with
edge of “cut off dise”, then filed. Even

if not removed, it cannot be seen in back.
File axle slots smooth
on bottom and sides with
small file just so 1/i6"
axle drops in snugly and Front
turns freely. Then solder View
any small sorap into slot near each whesl,
allowing axle some up end down motion. Or
just selder thin sheet or shim stock over
whols bottom or slot only, Use soldering
iron for this so the insulatiinonthe wheel
is not malted., A soldering iren tip for
the torch 1s good for this giving all the
heat nasded, Be sure insulatlonon thowheel
are smooth and insulation on each wheel sat
protrudes inward from wheel equal distance.
The bottom of the truck hub at the slot
should taper imvard (nerrower) at the boi-
tom as shown, Most of this hub removed for
hi-rail and inside insulation of wheel very
short, For scale and hi-ratl it 1s best to
have plonty of ond play of wheol set in the
I'riek to botter take curves, as well as up
and down play to better ride turnouts and
uneven rail, Should your wheel set hove
apindles, slowly grimd eoff on insulation
gide. be sure pick-up whoels are on the

right side.

Wa would strongly rocommend using & draw
gar, as it 1z complete trouble free par-
ticularly on not too oven rail and 27" or
less radii, Its main disadvantage is that
it does not look well flopping around when
engine is hard held. Make of any thin shest
stock sabout 1'8" wide, narrower st rear of
Truck, amd a length #o flange of rear Wheel
1/16" from Driver flonge. Pivit on top of
Truck at hole provided (with curved slot
curved z-suuvmu-ds> by tapping this hole 256
thread and usinge short Crank Pin  scrow
or Bolster screw. Or drill #42 and put 2
56 thru Draw Bar and into top of Truck with
2 muts in bottow of Truck with lock or fibre
washor between nuts, not tightening nuts te
Truck, The other end of Draw Bar pivits at
the 2nd cover plate hole of the Frama,
Remove this sorew ami place a Crank Pin
shoulder (sleove) over it. Replece it in
Frama, thru Draw Bar, The Bar will have to
be curved alightly to clear Truck amd Frame,
aven some spring tension can be applied to
Truck, thowe do not belleve it is desireabls,

Another method for 27" radius or moro
is to drdll a #42 holo in the Meln  Frame
Juat behind Steam Chest serew , on the bottom,
ard golder in 7/8" long 5" piping (.051 ,
uslng thick Solder In Paste ard torch. be-
fore instelling Truck, drill out the center
hole, used above for pivit, large onough to
get 4 small serew driver in and head of 2-56
serew thru. This hole will bo used for re-
moving the front Boiler scrow without remov-
inz the Truek, Now bermd rod forward close
to Frame, then bend vertical again just above
Steam Chest serow, so that whon slot of
Truck is placed on thiz rod, (slet curved
rearward) the rear wheel flange is 1/16"
from Driver flange. Setiing engine on short
ploce of Flex-Track is easisr to view this
ard if rod is too long., Make small washer
to fit over end of rid and solder on about
1/16" from bottom of Truck slot. Grind off
sides of washer, so that Truck can awing
further to each side. For slightly ° .less
than 27" radius, you can lengthen slet on
each side right into the leaf spring almost

to the Rocker Arms, with a dental burr,
Somotimas you might have to file the Frame

thinner above these wheals, paricularly for
hi-rail,

W1l be easier to adjust whesls with
motor out, so engine cen be rolled over tha
worst spots on the layout.

For installation on AF eongines, solder
the head of a long 4=H0 screw, brass, in
oenter of curved slot, (curve rearward),
then rest of screw up thru slot on AF Steam
{Chest, with Plicbond or other rubber base
cemont, on threads where nut goes on, or
mash threads slightly so wut will not  comae
off. Place large washer betwesn nut and . AF
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$65,1  FOUR-WHERL, C(MMONWEALTH DELTA TRAIL-
i

Thio is a very difficult casting for
the caster to make, understanding it was
firat cast in wax, which was pulled out of
a rubber meld. So this wax and the result-
ing casting is often sprung osome, There-
fore, the first job iz to straighten it.

First look at the casting from the bot-
tem and see that the slots are in line on
each side and the rear cross-member 'A' is
at a right angle to the side frame. If not,
straighten with plastic hammer, MNow lack
at the casting from the rear, the side
frames should also be at right angles to
the cross member. File both assembly pins
g0 they go into mating holes. Put in rear
pin firat, the front pin will probably not
go into 1tz hole on the opposite side. If
not, the Yoke protruding the most ferward
is to be bent rearward by sstting the Hoci
er Cup 'B! on a board and tapping 'C' with
a plastlc hammer about as hard as you would
drive a small tack. If point 'C) tbends
doing this, it is ecsily stralpghtened with
pliers.Recheck all straightness and square=-
ness, also sighting from top of one side-
frame to top of the other te see that both
sideframes are level with each obther.

REW YORK CENTRAL HUDSON
This Truck 1s not exactly like the N.Y,C
Hludson's but can Ye made go if you will
drill heles in corners as indicated and filed
out between, or drill

soma of thlis sur- i S o
Plus also, The or-

igionel 3 holes . ﬂ @ N @
from starting —_— T N —
corners, with thelr diameters miintained,
Be sure left side, insulated, of wheels do
pot touch Truck., For hl-rail, some of the
inside of Truck will noed grinding away,

Now the spagera in the bottom of the
Journal slots of the sideframes can be cut
out with dykes, althowgh cutoff disco in a
handgrinder would be sasler {woar glasses).
Leave barely & stub, to be filed out more
accurately, and just barely file slots to
cloar and roughness that cannot be readily
seen, also triangular bearing plates on the
side and on the inside. The Jowrnal's ways
(greoves) are simllarly cleaned, just bare-
1y riled on the three sides, also gr ng
and filing off the gatings. On the Roller
Bearing Journal about 3" of the square
gating is left on the bottom to hold the
Journal from quite going to the bottom of
the sideframe. The little holes at the top
of the Plain Journsls where tho lid goes in
did not alwaya cast well, a0 drill theso
out with .026% drill., At this point for a-
lignment, the spindle holes in ithe Journals
should be deililed out with a 1/16"  dridl,
if spindles will not already go into Jour-
nals, tight it OK now,

Assesble Journals in  sideframe slota;
if one does not fit one slot, try another
slot and different Journales first. Those
that do not fit any with forced thumb pres-
sure, you will note the wldth of these
sideframe slots is usually ampie, it s the
thicknass of the Frame 'D' that is too
great, so file inside and outeide until
Journs), slides in freely,

How hand assemble Truck,Journsls (with-
out springs), Wheele and washera, With a-
lectrical pick-up of Drivers on the right
oide, plok-up Wheels ef the Truck on the



right side too, insulated Wheel and insula-,
ted washer on the left side. Set the truck
right-side up on the table, a1l Journals at
the top. Lay a bit of wet cloth over Whesl
Axles for safety, then tack solder the rear
croas.member, after applying a bit of sol-
dering paste and small bead of solder, u-
sing the Torch. While holding to do this,
hold at the boitom of the sideframe tightly
3o the top will go outward {bottom inward).
Now hold Truck wupside-down, the Whesels
should wpin freely; Af not, from an end
view, the top of the sideframe is angled
inward, a0 bend them vertical {bending the
rear crogs-member) until Whesls turn fros.
y.

If tread of the Wheels do not rub
against top of the sideframs, the Yoke can
be soldered, You may have to use washers
on elther side to keep Wheols away from
sideframes. The front Wheel will probably
be the only one to rub, so either file away
offendlng sideframe or bend seach Yoke of
sideframe rearward as before, to apread
sideframes apart (ba sure Journals are in
when bending}. Or, make 020" <thick shim
to fit over front assembly pin (and file
to rest of the Yoke contour after Yokes are
asoldered). When Wheela claar properly, sol-
der truck together,

Ocecasionally insulation
on wheel sots stick out toeo much, beyond

about 1/64" 5 1/52n, ir 50, of course trim
shorter

Remove Journals and rowdrill spindle
holes aboubt .068", reassemble in Truck with
springa, Hake retaining cover plates over
Journal slots from scrap and elther solder
these on or drill §60 holes and tap 00~90
for 00-90 screws. Springs may have to be
lengthened a bit for very light tension
only, or more with Booster Engine. The
Plain Journal 1id pins are sasily mashed
into the holes of the Journal with longe
nosed pliers,

File Yoke hole 'C' smpoth and corners
rounded so plvet serew slides fresly. Plv-
ot screw is a 256 long-shouldersd porew.
The head and Yoke is down considerably bew
low the engine Frame. Point 'C' of the
Yoke should not +touch engine Frame when
backing wp, causing derailment, so [ile
some from the very front of 'C' Aif neaces-

To get more swing of Truck on some lay-
outs, you may have to grind rear of engine
Frame narrower or scme off the bottom, or
have Journals ait higher in sideframes to
Jower the Truck, perticularly for small
Drivers. The length of the Pivot hole slot
was made for average use and casting
strength, but if the Truck derails on
curves, the flanges are oramping against
the rail f{rom not enough sides movement of
the Truck, so the slot will have to bo fi-
led longer. The nuts on the Roller Bearing
Journals have boun purposely cast too long
8o that you can file them flat egain with &
fine file. .

Roll complets running gear oyour tighte'
est curves and cure any dersilments caused
from Pllot and Trailing Trucks., Be sure
rail is properly gauged, as well as ali,
wheols and Drivers, !

Aftor painting, oil Jowrnal slota andl
put mazll besad of olly cotton in each Plain'
Journsl to hold lubrication, !

Usuully these trucks used a 36" apd A4s5®
wheela, but other sngines woed othsr dimm-
ster coxbinations. ,
- BOTE: It would be a good ides on all
moving perts thot carry ourrent around thol
engine and Tender to lubricate with graph-'
ite groease, such as Trailing Truck spindlen
and it's pivot point (possibly a very light
spring here), Tender opindles und bolister
plvot and Draw Bar at Tender end, espRoinle !
1y the spIndles.” Usé any 1ight greams or
sllicons grease and mix plenty of graphite
in 1t, Get the graphite from the hardware
store in & vial for lock lubrieation,

#65.7 & .8 TWO-WHEEL COMMONWRALTH  DELTA
FRATLING THUCK o

A large casting such as thls is very
difficult to eeat at all, so naturally
there are some imperfections on all cast.
ings which nesd to be flled away. BEven
small amount of touchwup will show 1litile
or no imperfections after painting, if a0,
you will be the only one to know. Showid
some pedestal slots be too open (none
shovld be), set front lip of Yoke on pisce
of wood with rear of frame straight l_%, and
hit back of Truck Rocker *C' with plastic
hammeor. This will close pedestal slot some.
Should you close it too much, you can pry
it open more with & screwdriver. If Jour-
nal doss not st flat in pedestal, lay in-
#ide of pedestal 'A' on top of & narrow
anvil or other metal (block preferably), or
sven wood, and hit outside of pedestal
sharply with plastic heammer. This will
even up the two sides of the pedestal. This
will provably opsn up the pedestal slot
aome, s8¢ slot will have to be closed a bit
a3 done above. If you want more Journal
travel, a bit can be filed off of the bot-
tom of Journal preferably, andfor top, as
well as top of pedestal, Since these Jour-
nals do not operate much, they could be
soldersd In, inatead of sprung. For fur-
ther details, see $65.1, We are not fully
satisfied with this one piece Truck, so
later may be cast and assembled more 1like
#65.1 & .2. Also road #67.1 on Whoels,

#65.13 HODGES-COLE TRATLING TRUCK--

This Truck 15 a universal USRA era
Hodges Truck as used on L., Mikes or Cole
Truck as used on H. Mke, H.& L. Pacifics,
or K.& L. Mountains, depending what parts
in the kit is used.

First put Wheel Set in sideframs axle
holes and view from top and rear to ses that
theel normally sots pepallel to inside of
gideframe. If not, put #51 drill 3in hand
pin vise or electriec hand
drill and redrill
straight, Of course E
remove the patings T F
and touck up with
fine file, With
long nosed pliers
berd 'B' at about
the angle shown,
File 'C'-'C' flat,
Put two sideframes
together, rear cross
merbers over lap and H
meat each other. If

not bend 'E' and/or

'F' Anor out to

make the so. h

Now with Wh H

sat in,
the Whoels
should turn &

froely, with | i

gidefranos vorw ' H E
tical, as viewsd

from the rear.

You may have to

file more off of 'C'=*C',

For Cole Truck, met spring pin in hord-
zonal plate *I's "H' hole and cut pin just
long enough that remaining pin will go on
dnto Journal hole K. Remove plate, put
epring in hole'K' and twist Shackle 'G' so it
will fit over Equallzeraym 'L*, which should
Lo about 6" out from sideframe, a&nd bant
upward to go into shackle. Shackles break
off rather easily so is best to bend the
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shortest one, which Ls more rigid, should
it break off, use Shackle on the other sand.
When fitted, cut off tge Shackle .in other
ond of the Spring. It is best to File off
the strap around the Spring on the bottom
at 'M', Set Spring in 'I' plate again mark
ares *J' to to be cut out for the Schackle

to go thru to the Equalizer Arm. Plate 'I°
of course sets flat ontrianpylar plate *K°,
'H" overhole 'K' and Spring pin thru holes

'H* and 'K'. File clean all mating parts
in this area, add thick Solder In Paste amd
torch together. Do other side simalarly.

The Hodpes Truckis simularly assombled,
except. the horlzonal plate *I' is not used
instead the vertical plate 'N' 13 used,
slide down in frent of the Spring, in-te
slots botween Journel and sideframe. This
is not used in the Cole. Both Shackles are
used hare. The rear one prototypically gos
to the Englne Frame--of course eannot here,
so solder to the sideframe, Should you be
mekding a Cole and Hlodges Truck, make Lhe
Hodges first, in case a Shickle brasks off,
which can be used on the Cols,

Wo think tho caslest way to Joldor the
sideframes togather is tocleanmating parts,
put. soldering paste on mating parts, insert
Wheel Set with pick-up en the right gide,
cover othor soldersd parts eibh wet gwabs
{ard axle), then lay smsl) bead: of solder
on cracks of mating partsand torch, prefer-
eably with Truck upside down. This allows
the solder to all flovw into tha cracks, no
blebs on the outside. If Wheel does not
turn freely, view from the rear, you will
see the sldeframes are not vertieal, With
slip jeint pliers on top of Spring and bot-
tom of Jourmal, slightly bend to straighten,

We found too late the Yoke on these
Trucks are 1'6" too long, Should yuu want
to correct it after Truck is assesbled,
shape and solder a solid brass block  bot-
ween Yokes, to rear of present pivitinarea
or solder heavy sheed stock on bottom
and top of Yoke here, or between the Yokes
here, then redrill a new hole 1'6" to rear
of present pivit. Then slowly prind (sc as

v
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- not to melt the solder) the old pivit off

ard well rounded. Later we w11l correct
this to give 6'6" between pivet center and
axle. Before mekdnp above chanre, check
this demension, in case you have this “old
instrdction afterwe have made above chanpge.

21 JOURNALS, SOLDER ON w=
om 7ol & .2 PLlot Trucks, If you
have Plain or Reller Journals on a diesel
or other Truck and want the opposite type,
grind them off and aolder, epoxy or Plio-
bord these on.

$67.2 JOURNALS, SPRUNG --
From ]35.1 & .2 Trailing Trucke for
other uses or scratch bullding.

#70,1 BOOSTER ENJINE --

Bottom View
i—m

),
e

% P
i )
Side View

This was mede of type metal to give
the most possible weight on the Trailing
Trucks to reduce derajilwent, Booster Fn.
gine is installed with rivais up, and you
should order the large spoked wheel sota



without stiffener shsath between whaels,
Axle only. Thers are saveral ways %o ine
atall it. 1.) Slot the front Ifrom the
bottom, #o the Engine will set down on the
top of the Truck cross-member and slot over
the front Axle. Put several lcops of, paper
over the front Axle, betwaen Axle and HEn-
gine slot and coming out the bottom, fo
glve clearance betwesn them. Then epoxy
betwesn Engine and oyoss-membor and over

bottom of cross-member., When epoxy is set,
the paper can ba pulled out. 2.) Another

mothod is fo drill a hole thru the Engine
whers the front Axls goes thru, instead of
a slot. Then press or epoxy a short tube
in each end of the hole as a boaring, with
a 1/16% hole. Then disassembls the Whasl
set, push the Axle thru the BEwgine {these
tubes}, with Engine sestting on top of the
cross.member, reassembla the Wheel set,
gauge and square the set. To regauge the
Wheel sat, you might have to file & 1lttle
off of the insulation so the Wheel will go
in a shade further, Here the dngine can be
held on the Truck only by the Axle,or bands
of epoxy Irom HEngine over bottom of croms-
membsr (for easier removal later), For
gooster Engine Plpe  inatallatlon, | see
152.1,

Boiler & Boiler Pants

#72 BOILERS -- (Cast Boilors)

Demunszions in below Boilers ara secte
tiomal diameters. Demensions betwoen arrows
are where diamsters change. Be sure to re-
mave frant of $moke Box. where indicated,
relocating Smeke Box~Boiler Jjunction, so
othor Boiler demensions come out in propar
place, - Also sawing off excess at rear of
Fire Box. #72.7 Boilars take less ramoved
maztortal than vhere they appear onthe other
Bollers here, and coded Ma¢ on side of Smoke
Box, when available. (These Boilers cost us
$6.00 delivered to you urdrilled--~sxpsnsive

Bollera are avallable either drilled
end tapped for Cab locations end most
goneral Frame location, or undrilled, I,
drilling is not done, after fling
Beiler, drd)l Running Board holes prop-
or distance from oenter lins. In eith-
er case, make a slight center punch hole aty
each ond of the cast-on center line of the
Boller, Then the whole Boller can be filed
amooth for soldering, but leave the punched
holes until the very end of

construction.,
After filing, center linss can be 1ightly-

seribed back to take measurements from
throughout engine conatruction. Just be-;
fors painting, very light filing will re-
move scribed lines, Dividers or bent wire
can be used to measure from center line tb:
parts, An effort has been made to nake
Boilera interchangsable with g variety of
Frames. Where this has not worked cuk fopr
¥You and new hole will overlap the old one
screw & screw in the old hole with Soldere
ing Paint and torsh in, then center punch |
new hole location, drill and tap, Should
any Fire Box rivets run together, saw be.
tween them with rasor saw or file with
sharp-edged file, then reund top with file,
Firs Box need not be filed msooth as they
are naturally rough. File Boiler' mmooth .
for soldering, tho not to perfection in the
Boller Band areu, sa here it will be filed'
mors on installing the Bande, Thess Bojilw |
ers, being cast, ars practically indestruc.
table and give necsssary good traction:
weight. The middle hole is to sacure the |
Frame to the Boller, and the front hols for '
front Frame sscuring thru the Steam Chast, |
see 418, —
When inestalling Frame with Motor on it,;
the Motor probebly will hit top of Boiler
inslde, Mark these Boilar spots with a

poncil, then grind it out with cut-of{ disc
or_slower, small grinding whesl, to get
plenty of alearance. Also af Mstor brushes
and worm, if necesssry. On ema}l Bollars,
such as Switchers, you may have to file ‘or
alowly grind(so it will not get hot)the top
rear corner of Hotor off, after well wrapp-
ing Motor with wet c¢loth to hold filings,
Do not aliow Motor to touch Boller in op-
oration, &8 1t will be noimy,

Laguor inside of Boiler or Blue Dicum
(soe #16 to make) where motor hits Boiler,
Insert Motor on Frame in Boiler, working
motor back and forth, up and downto scratch
Dicum off of Boller, Orirmd theso areas
until motor does not touch the Boiler. Be-
fors putting motor in Boller to check fit,
tap and blow out dust each time to prevent
grit getting in motor, amd when done wash
out Boiler wall,

locate where Boiler is to be cut off,
if necessary, then relocates where the Smoke
Box has to be filed back to, 1f necessary,
and seribe all around the Boiler as a ref-
ferance to cut end file sxcoss length. Re-
locate the punch holes on the C(L{center
line) within the Boiler area. Out off a
shade too little materlsl and file to dem-
ensional length. Rear side angle of Fire
Box not eritical, most of it is in the Cab,

Whien filing to a smaller disheter, a
calipsr will be nseded, which is chesp at
the hardwares or surplus store, or: can
eanily be made from scrip tin or brass
stock screwsd together at one end. Deter.-
mine how much diameter has to ba removed,
say 8%, or 4" per side. File 4" from
on top as measured by the caliper and
ruler, then similarly file a flat on the
bottom. With the same procedure, file
flats at 90° to the above. Also file
flats betwasn each of theaa and praferably
again between thesa, Now go back on the
Boiler where thore is material that has to
be removed there and follow the mame proce-
durs, and further back if nesd be. If you
find a great deal has to be removed, grind
these flats with bench grinder, leaving tho
diameter sbout 4" larger, and file the flats
to about 2" too large. Now with this octo-
gon shaped Boller you can barely grind thoese
coxners off & bit, You can now file both
around the Boller and lengthwise essily,
quickly end qulte accurately. In this
filing some high spots A1l show  up,
which ean be ground with your cut-off disc,
to further speed up the shaping. Those pro-
cosdires will greatly speed up the totsl
shaping. In this rounding try not to lose
all of the 2" over size, as you will want

(Stu't 2]l measuremonts forward aml rear from front of Fire Box, remove excess from

each end,

£2,2 & .4

Demansions of Smoke Box is under Wrapper),
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Smoke Box could be an extra 6" long to com
pongate for extra long Pilet Deck and thus
better fit of Front Steps, and look betten
Of coursethis will make Boiler Front ~f¥ond
Steam Chest body 6" less on the plans, It
is best that Smoke Box diametsr 1s left
s13ghtly larger diameter until Smoke Box
krapper is Tfitted (not soldersd), to sse
how thase fit the Boiler Front. '

X0

a Iinal overall filing to remove flaws and
a very final filing between Bands when they
ars installed. Getting a good shaped Boller
is rether importent,ss you have see "Cross-
Kitted" engines 1n HO in wagizines thet
had Boilers much too large or too small in
diameter, giving them a horrible look, The|
above will prevent this, Do not worry if
you miss the length or dlameter by 2M-i",;



it will be un-noticeable, Some Boilers of
a type (Mlkes etc.), oven of the pame era
w111 very slightly as to the diameter and
length of these sectionsz. You will want
to [ile the Smoke Box about 1/16" to 73/32¢
smaller diameter than the Boller next to
it, or about a 132" step here for ,0L2%
thick Wrapper to go on. If your engine has
a flush Smoke Box to Boiler, you nsed not
file Smoke Box down, possibly hold a piece
of sheet stock around the junction as a
atraight edge and very lightly flle a junc-
tlon groove around the Boller. Of course,
if the Boiler is cast with a smaller Smoke
Box, then you will have Lo solder a wrapper
ground it to build it up to the Boller di-
ameter. See #74% for instructions,

Should Boiler~Frame screws be tight
serewing into Boiler, eclongate Frame and
Steam Chest holes, After Bardds are on send
Boiler and Bards with vory fine sand paper,
or emery paper, so they will take paint
botter, Sanding of =1l ether gmooth filing
i5 a good idea too,

#75  SMOKE BOX WRAPPER -=

Some angines do not have all rlvets an
tha double row,for instance for WKF Berk -
shires the forvard row of rivetsare removed
7' above the CL on both sides, and ovor
top of Boiler. Tap down rivets slightly
befors filing off, (Of course rivets close
to Boiler proper.) Soms engines such as CAO
and PM Berkshires the wrapper as just »
plein Wrapper even with the Boiler,

Before installing Virapper, seribe front
Cl, on front edge of Smcke Box so 1t can be
scribed back on the installed Wrapper.
Should some holes already be in Smoke Box,
such as for Running Boards, to locats on
Wrapper, wrap Wrapper around Smoke Box,
wired on ready for soldering, then stick
stiff wire in Smoke Box holes {from inside)
to mark the Wrapper. Now Wrapper can be
removed, these points punched and drilled.

Riveted Wrappera are of .01l2" sheet
stock, leaving aboubt a 032" step-up to the
Boiler. HNon-riveted Wrappers will be .025"
to .032% thick so they will come wup {lush
with the Boller, For installation, file;
Smoke Hox clean for soldering. Heat with
torch to mslt solder, then wuse soldering
iron, wood or cloth to spread the sclder. Qf
course, the Smoke Box should be in its fi—-l
nal length. Solder on it,or tinned Wrapper
should not be thlok anywhore, excess brushe
ed off with cloth. Wrap Wrapper around'
Smoke Box sc ends meet at the bottom with
about 116" gap betwoen ends. Cubt or file
holes on the bottom for the zssombly screw.
To be safe, sorew mateh stick in  the hole
to keep solder out of the threads. Wrapi
wire {prafsrably soft iron) around h’rapperi
to hold it tightly in place while acldar-.
ing. Put sevursl small spots of thin Sol-|
dering Paint around Wrapper as an indicator
when other solder has melted. Heat the
Smoke Box from the inside all around until
Soldering Paint turmma black a couple of'
saconds. The end gaps on the bottom should
Jjust about meet now. It would be bast to,
pin these ends to the Boiler with at lesst:
two pins on each side, or sorew down with
flat~head 00-G0 screws, tho 1t may mnot be,
necepsary if cara and wot swabs are used’
here on later nearby soldering. See 76,1
last parsgraph. If rivets are to be filed
off, first lay Wrapper on piece of metal
and barely mash them down a trifle.
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take solder, then tin whole sheet. Do mot
worry sbout cutting each Band perfectly
straight, they sro mugh, easier to flle st-
raight when soldered on the Boiler.

Rub each side of each Band over the
round alde of some tool to remove the cut-
burrs, then tin one side very thin, no
blobe. File Boller Just enough to tazke
solder well, overy blemish need not be ro.
moved here, Hark Boiler with heavy scribe
where sach Band gosa, Start putting Bands
on at smallest diametor, pushed to larger
diameter. The angle on bottom of Fire Box
acting the same. Wrap Band around Boiler
with tinned side 3inside, with the Band
sbout 1/4% shert of its propsr position,
with the ends bent up on the bottom of ‘the
Boiler, With pliers across these twe ends
and up tight apainst the Boller, clamp
these twWo ends together to tighten Band te

Boilsr. Cut off surplus of these ends be-

yond about 3/8" long. Then with long-noaed -

pliers, bend thess over and down tight a-
gainst the Boiler, Now mash the Banda down
on the Boiler with a hemmer. The Band
should be almost tight, OSpread soldsring
paste all around the Boiler where this Band
showid siide up to, amd push the Band
toward 1t. You should not be able to push
it into pesition yet, so tap the Pand all
around with metal hammer. This will {lat-
ten a1l marks 4n the Band flat to the Eoil-
er, so you can push the Band urther. If
it still will not go into position, contin-
ue the tapping, which will now stratch the
band until it will go into positlon good
and tight and flat. On tapered Boiler
sections, on the mall side of the Band
there may be a sizeable crack all the wey
around from uneven taping of the Band wldtl,
50 tap with hammer, prefersbly ball pean,
on tight large dismeter side, a1l around.
This spreads the Band on that side. Occas-
ionally & small crack lenglh can be taped
dovm directly.

The above is really not hard and great-
1y adds to the englna detail, The follow-
ing Bands over the Fire Box sre mors difrfi-
cult. Aprly Bands over the Fire Box in
similar manner, except the Bands are bent

over the bottom of the Fire Box and inte
the Firs Box %o hold them while soldering.

Start with fyent Band. When all Bands .axe on
back te-the Fire Box, add a bit of Bolder-
ing Paint along sach edge of weach Band.
Fold an old cloth {Terrycloth best) in many
folda, to hold the Boiler at the Fire Box.
Apply torch botween Bands, starting at the

front, wtll The Soldering Paint  turns
black for a couple of seconds, or solder

shines, Or easzier set front end of Beller
on lovel block. Heat between Banda writh
torch, and with small stick dipped in pagto
flux rmun it along each edge of Bands, which
oaaily spreads and flows "solder under Bands
Aftor sll Barnds are Soldercd on, lightly
tap thea all around with haomer %o mash
the Band close to the Boller, in case an
sdge is sticking up, do not over do it tho
Should there be a Boller flaw frem grinding
or filing, very thick Solder In Paint can
be put over them while soldering onthe Banda
or other parts, It may be that later parts
may go over this area,

Thnoe Bande can be eut .off Just above
the »iveds with & sharp knife or make a =m-
a1l ghisel about 1/8" wide from an old Am-
a1l file (for future use) or for the Jjob
from drdll -rod, whieh.should be heated:%o =
good red hot and‘imtersed in water. if pos—
_sible pin the ondg -bafore cutling off, as
descrlbed in the last parsgraph.

The Bands wers made too wide, a8 in
the installing, you will get them a2 bit
crooked, oo now file the edges of the Banda
to straighten and make them narrower, .and
finish the Boiler filing, more pressure a-
gainat tho Banda. When proper Band width

» catiing Bands from sheet, send is achieved, file the topz of the Bands a0

or grind back clesn with hand grinder,

to\ there is hardly any left. If you have not

1

tapped the Bands woll, removing all imper-
feotions while installing,deo not file thru.
Bands were soribed rather than cut, as aomu
engines have wider Bands. TYou could ro-
seribe thom on the back. Latter we may dis-
continue seribing Bands because of time.
They should be cut about 2" wider than eng-
ine calls for, and f1led narrower on Boiler.

The onds of the Bands Shovld now be
pinned Aif possivle, particularly et the
Fire Box, or wet suwabz put over the Ilatter
for all nearby soldering. The turned under
tips on the bottom of the Boilar not cut
out until ready for painting. However pin-
ning is not difficult Aif you will conter
punch the conter of each Band nesr ihe
Boiler bottom and at edge of rivets on
Fire Box, being sure those tips are well
soldered. Then drill #58 deidl about 2-3
-ardll diameters deep. Well break the corn-
ers of the hole (chamfer) with a drill 5
sizes larger. Stick #8 copper wire into
the hole, which should [it quite snug, and
cut it off with about 14-2 dismeters stick-
ing out. Pean this down with a ball pesn
hammer, or use & asmall flat end punch made
from & nall, which 1s used to drive down
the wire. I the wire bends, the punch can
be held gt an engle to correct it. If you
do not have this exset sizs wire, use o
close size and the approplate size drild
that will give g tight fit of the wire in
the hole. (The drill showld not be over
»003¥ largor than the wire, and considering
too that your drilling will probably be
over aize.) When the vire does not seem %o
want togo down any furlher and spreads out,
it hag gone as far ss it will go. Should
you ruin a hole, drill ancther beside it.
To be safe, the first drilling could be much
undersize es n guide and loss strain on
Band. New the Bands can be wut off gp cias—
eribed above, and filed narrower, as above.

478 BOILER FRONTS —

\

NOTE: After fitting Boiler Front to
Smoke Box, but before installation, it is
much easier to install all parts on the
Boller Framt- that .bhava
pogay as they wlll astay in plece whils
soldsring other parts, including Front
Stepa whlch will stay in place once solder-
od. They can all be soldered at once ex-
cept Number Boards and Classification Lamps
which are soldered on last,

First, file the Front te the diameter
of your Smoke Box. Thess Fronts have a
mounting ring to hold it in the Smoke Box.
Probably the easieat and bast method, after
a1l parts are soldered on the front, 1s +to
glue, spoxy or Pliobond long strips of card
stock around this ring, enda butting to-
gether, not overlapping, and held with rub.
ber barnxds until adhesive seis, Add succes-
sive layers wntil a good fit is obtained.
Any exceas diamater scrapsd or cut awsy
with & knlfe, in cage one aide aticks out
too much. We simply wrappsd narrow strips
of adhesive tape around the ring, and it
worked well, If one side aticks out too
much, add a short strip on that alde. A
bit more difficult is solder (with iron)
four little brass springs of about ,0Ll0%
spring brass, brass weather stripping, or
svert' half-hard brasd ‘areund the ring, ‘while
the front ie met in large blob of wet tim-
a;: %o provent the Iront parts from ocoming
QLL.

If the Smoke Box holes are too small on
asome Bollers to insert some Boller rFront
ring flangea as described above, grind off
the ring flush to the back of Boiler Front.



Flle the Front just a bit lsrger than Smoke
Box (Smoke Box Wrspper on), Then locate a
heavy cardboprd tubs or metal pipe or tube
thot w11l go into Smoks Box. Ot ebout 4"
length of this and epoxy or Flicbond to the
Boiler Front back, after all larts are
goldered on the Front, The tube dismeter
can be built up as previously described,
Or solder brass or copper tubs on in lleu
of epoxying, in which case the Front parts
are put on afterwards one at a time, with
swabs on rest of Front so as not to loosen
the ring. Probably best is %o grind out
the Smoke Box hole to it the Boiller Front
ring with cut-off dise, prefereably, or
grinding wheel or metal cutting burr, The
ring could be filed down some too.

If resistors are nemded for lights, coat
inside of Boiler Front with spoxy ank let
it set for insulation, then lay resistor
inside and put narrow band of epoxy over
the resistor down to the Holler IMront to
hold it. Wires can be similarly sescured to
Boller Front. If they ever need to be re-
moved, the bands are easlly broken with a
knife. Holes thru Boiler Front for wires
are drilied much oversized, corners rounded
with a drill 5.6 times Jlarger size, then
coat the holes with epoxy as insulation,
and allow to set before putting wires thru.

BELLS wm

80,1 & .2

¥File off top Boiler Front nuts that
would be beneath the Bell mounting. Locate
spots to drill holes for mounting pegs,
canter punch spots to easily start £55
dpiil., Drill, insert pin and solder. See
#78, first paragraph.

#80.5 BELL, BOILER HMOUNTED-~-Dpill ebout

50 hole and reirill #4B, This Ball may be
a bit high for zome englnas, scthe basecan
be filed orgronnd fromtha bottom until base
Ainneter us 9" or less. Install so Ringar
Arm 18 to the oubside 1f nounted ofF cent-
gr of Boller.

482,1 NUMBER BOARDS --

After all other parts are on Boiler
Front, remove third, fourth and fifth Boil-
or Front nuts down from the top center, A-
1ign Number Board nuts to those removed,
and torch on by pubting wet swabs on other
parts (may not be necessary) and hold the
Wumber Board in place with your pruhaw
When first soldered on, they probably will
not be squars so re-heat and barsly move.
Put wet swab on this one and install thel
other one. Ses #78, first paragraph.

#8412 CLASSTFICATION LAMPS

File hole clean to take the Micro-mini-
aturs bulb, and straighten the stand %d fit
on the Boiler Front for somes engines or
Boiler for othors. Leave zbout 1/16% of
the gating for an asssmbly pin.

For Boiler Front installation, file off
about the seventh nut from the top or one
after the one below the Number Board, For
Boiler mounting, bend the base stand 3o the
lamp will fit on tho Hoiler closs to the
Humber Board like the dra « Locate mpot
for the mounting pin, oesnter punch and
drill #57 drill, then redrill - #56 Work
basa pin into the hole, possibly filing a
bit from iit's diameter. Solder on with
torch, mostly played on the Boller Front ,
to provent overheating of Lamp,.You may have
to hold.in place with your probe. See 498,
first paragraph.

For Boilsr wmgunting, preo-heat the Boll-
or, tin it and Lamp baso, insert Lamp pin
and torch the Boiler closw by until solder-

Drill about 1/16" hole in the Baller
Front or Boller to run the wirea thru,bare-
1y coating this hole with epoxy for insula-
tion and allow 4t to set. Soak Hiore-mini-
aturv Bulb base in laguer thinner to lcosen
and remove the black base of the bulb, This
will allow the wires to bemd hera without
breaking the fine wire. Carefully pall off
the rod Insulation, inseri the bulb in the
Lamp, run the wires thru the Boller Front
hole and barely epoxy the bulb base in the
Lamp,at the bottom, alse barely put a thin
coat over the wires at the bulb base making
no point of sharp bend; also coat the holo
thru the Boiler Fronit with epoxy. These can
easily be remcved if the bulb is to be re-
placed. For securing resistors or resist-
or bulbs inside the Boiler Front, see #78,
Boiler Fronts and #605.1, HMicro-miniature
Bulbs,

Varying roads used different colored
Lamp lenses, so use those of your road., If
bulbs are used with colored lenses (jew -
els), scraps off the backing.

Install same as below Headlights, ox-~
cept the fellewing, Bottom of the Mars
Light stand is about 34" above the Head-
1light on the Boiler Front. Pencll mark lo-
cation of mounting pin of thu stand, center
punch and drill 3/64%% hole, then re-drill
#55 for closer fit., Fit Light on the stapd
and install both on the Boiler Front to see
if the Light sots aquare, 1f not the back
of the stand may need some filing. Unless
you want to drill heles for light wirss now
(sue #86, Headliphts), the stand can be

soldured to the Boller Front, then the
Light in the stand. See §78, [irst pars-
graph.

#86.3, ,7 & .8 HEADLIGHTS -~

s

Flle Light pins smooth 4o fit stend
holes, after flash drilled out of stand
holes with #031 drill. Ascertain what bulb
you will use first and how it will be 4in.
stalled. Qrain-ef-Wheat is about best, but
our #605.1 Micro-miniature could be used,
particularly whers more resistance is nesd.
ed in seriss with another bulb, Of course,
holes will have to be drilled in the bottcm
of the Headlight oversized for the wlre,
and couted with epoxy for insulation. For
most epginea, hold Headlipght and atand oo
Headlight is in the very center of the
Boiler Front. Mark where the stand pin
touches the Boiler Front, center punch +to
astart the drill, about ,0625 hole, solder
pin in, then the Light in the stand. Sheuld
the pin be toc mmall for the hole, Lere
center punch l-h places arcund the pin, ons
at a time and sesing L{ 3t f£its bLefore next
punch, For some engines, aimilarly hold
Headlipght and stand toward botiom of Smoke
Box Front so top of Headlight is just level
with bottom of the Fromt Doer(with clamps).

Drill out Hand Rail Post holes at 'A¢
WO21M and bend .020% wire or straight pin
for Hand Hold in shape of *A', and solder
in. MHake Visor from about ,010" aor 0120
sheat stock in shaps of picture, and gelder
on with wet suab stuck under atand. Or,
glue or spoxy on thin shaet card ptock .
{Cast-on would elevats cost notliceably).
Make the Iront Number Plate 'C' 8%x26" with
corners just broken and sclder on as shown.
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Put riumber decals oa thia, For the Humber
Boards, take some thin, clear plastic shaet
ard carefully cut and file to fit into il-
luminated Number Boxes tightly., Line edge
of Boxes with glus -r epoxy amnd push plas-
tie flush with puter edges of Box. Round
lense is optional, sut paint siiver inside,

After painting, put light numeral de-
cals on black background, Number Plate and
Humber Boards,

$92 WASHOUT PLUGS --

With a peneil, tay out all the  Plug
spacings with vertical limes an the Boiler,
then the distance up from the CL (cenier-
line) as viewsd from the side, not ocurva-
ture distance, for your particular epgine.
Right and left side are usually a bit dif-
ferent. Center punch these locations heav-
iy for easier starting of the drill. For
Round Head Plugs, first drilil ,081®, then
re-drill with ,089" for accuracy. For Open
Head Plugs, drill ,093%, then re.drill
104" {(If electri: hand drill 4is used,
use a drill size smaller for the Cfirst
drilling.) With a fine file, just barely
Tite the parting lines off on the sides of
the Plug shank, Pot this shank in  the
holes and drive in with plastic hammer,
Should the Plug not want to go in all the
way, take a gsharp instrument like & nesdle
and sorapes out the brass shaving under the
Plug haad next to the Boiler., Soldering
Paint eould be put in the hole [irst, o
later nearby seldering will solder them in.

f#9% DOILER AMD BOILER FRONT STEPS --

These can be scldered on when soldering
something else cloze, Best to preheat and
pre-tin the Boiler to melt solder, then lay
Step 4in place and re-heat, When first in-
stalled, they probebly will slide out of
placs, so use probe to hold in place. The
Boiler Front Steps can be soldersd on at
the sume tims as ciher parts thers with
mounting pins.

§96 ENIINE PLATES -~
On practically all engines
er's Plate is

the Build-
centered on ihe crossing
lines of tha Boiler's CL (center 1ine} ,
horizontally, and vertical 1ine between
center of Suwoke Stack and center of Stean
Chest, on both sides, (In one iype engine
of one road, = different series may be
buili by another builder, thus different
Butlder Plate.)

Usually the Cwrer's Plate is just bape-
1y apove the Buildcr's Plate, sometimes lie-
low, on one or both sides. Sometimes locu-
ted elaewhers such as rear of TFrame under
the Cab.

The Superheater Plate barely sbova the
Owner's Plate, if no Owner's Plate, then o«
bove the Bullder's Plate, on one or both
aidey, oxr no Flate at all. Some sngines do
not have Superhsaters, thus no Flate.

Thess photoenpraved Plates are tros
gcale reducticns, thersfore small print can
not be read. We suggsst they be attachsd
to the painted engine with a rubber bats
cement {Fliobond, tirs patch cement, ete.).
Then lightly paint with a brush, no thi:k
paint. Should the engine need repainting
and the Flates cleined of old paint with
laequer thinner, the Plates can easily be
pesled off with the tip of a knife,

100.1 FEEDWATER | EATER, WORTHINGTON § ~-
ose are iccaied on top of the Smule
Box, genarally about 2" behind the Smoke
Box Front, with Smoke BStack right behind
it, e bottom ot it to contour of Smoke
Box. Also fit S8aoke Stack, Superheater
Door, Sand and Steam Domes, Pop Valves,
Lower Water Alarm Casing, Handraill Posts,
and Blow Off Mufflers in their poaitions,
ALl these can be set on top of the Boller,
with Soldering Paint, and soldered =all at
once,



#100,3% FEEDWATER HEATER, ELASCO-—-This
casting has quite abit nf mass for the pro-
cess, so Tiling touch up will be necessary.
There are seversl models of Elasco Heaters,
mainly piping difference comlng out of the
Hestor. This seems the most popular 1ype.
felow is the typleal piping. You will have

Along Bodler to disappear undor
rear of Boiler or Cab, Some-
times ¢l Falter in thi

line.
Chuck Valve Elasco

Pum
5"
gl Q
ight

[ Loft Suetion Plpe
[ N ts Terder

=1

to rouvte pipine according to your particuler
anzine, it iz d4ifferent for many engines.

Usually the Heater cylinder (tank) is
lavel with top of Boiler or slightly above
it. Hold Heater noxt to Beiler Front amd
mark where pins go, to drill 3/64" holes
2'6" sppart. TFor ongines with Heater on
top of the Boller, cut off mounting brack-
tes and grimd into Boiler, carefully [it-
ting Heater into recess, flowing aolder to
i1l the cracks with your torch, fthen add
piping, The large plping need not actually
yo into Steam Chesi, but just down against
it, for easier Doiler soperation from Steam
Chest, You may have to [ile the diameter
of the large piping te zet it to go into
the lleater, and cleanouvt heles withadrill,
Yle cannot always get piping the actual 5"
diameter,

§102 SMOKE STACKS --
Stacks are aIwnys on the Smoke Box top

ardd vertically in line with center of the
Steam Chest, See #100,1L.

Flo4,1 HMILLER MUFFLER -«

These are located sither to the
or left side and just forward of the Smoke
Stack's center Iine. With Bollar in normsal
upright position, and after Stack, Domes
etc, are on, prehsat the spot a bit with
the torch, place Muf{ler in place and held,
there with your probs, and solder in placs.
The 2" piping goma right into the Smoke
Box. Some engines have the 1Y piping going
down under bottom of the Smoke Box, dotted
1lines, some into Smoke Box as shown by solw
id lines.

#106,1 SUPERHEATER DOOR -~
Remove gatings, bend to contour of
Smoke Box, longeat dimension golng sacross
Saoke Box, and large knob on the left. Tap
with plastic hammer to easier contour, Pre-
heat Smoke Box and use plenty of thick Sol-
dering Paint, or smply pre-tin Door, and
_ torch on, There are two ssts of starter
holen to be drilled #72 to install #175.1
Grab Jrona, ALl sngines do not have these.
Some sngines, particularly thooe thet have
Smoke Box Wrappers flush with the Boller,
have just a plain, thin sheet door with a
fow small acrews that can be punched in or
left plain, See #100.1.

right

4108 SAND DOMES --
File bottom to contour of your Boller

location. If it appears the base plate
will be filed too thin, thon f{inish the
contouring by setting Dome on Boiler and
tapping front and roar of Pome with plastic
hammor to get center of base plate to fit
hera, To got the sides of the base plate
down on the Boiler, tap these with plastic
hammer, wood or plastic dowels, while hold-
ing Dome square. Slight, careful banding
with pliers may be nepded, There are
atarter holes in the top cornuers of Domes
to be drilled about 1/167 desp with #72
drill and install{lator) #175.1 Grab Irons.
These scen fragile, but we have never had
ono pet bent, On #108,1 Dome, some eng-
inos have 2 in front, othera 2 in back. The
USRA types, ona on each side. See §100.1.

Should your Boller be somewhat cmaller
diamater than Dome was designed for, lay
Dome vertically over Sander Block holes on
the edge of work bonch and strike the top
Sander Block holes with plastic hammer to
bend Dome slightly, preferably slightly
too much, Then pet Doms on the Boiler and
tap with plastic hammer. It will contour
to the Doller.

#1009 SANDERS & SANDER BLOCKS ww

For #109.2 Sarders :drill 024" (4#73)
hole in Sand Dome; for #109.1 and #110.6
drill L036" (#CLR110.2 033" (#66) #10.9.3
drill #62 hole about 3" above Dome Lase
Exact hole size will depend on how much
parting line is left on pins, and mashing
of pAn when cutting of{ with dykes. Espec-
1al)y the letter should be filed off. Some
1% piping holes in Sanlers should be drik
led ,021" ard deeper to better hold piping

A4 Solder In Paste Lo pinand Dome, then
stick in Sanmder Block or Semlor in amd re-
torch, torch mastly on tho Dome.

For Sarders in Blocke, sas $110 below,

BL10 SAIDER BLOCKS (ard Sanders)

Sander Blocks are installed after Sand
Dome is soldered on the Boiler. There are
pins on the back to go into holes in tha
sides of Sund Doms. Some filing of these
pins or carefully bending with pliers, or
tapping with plastic hzmmer may be neces-
sary to get them even. When all ars oven,
disasaexble,apply plenty of Soldering Palint
on both parts, reassemble, and torch all on
one aide at a time, with torch mostly on
the Dome-~-%he Dome will not come off of the
Boller. Do the other side similarly. After
most other engine parts ars on and ready to
put piping on, Sanders go into the Sander
Blocks at least the diameter of ita plping
{to hold better): if they will not, drill
out Blocks with .02%" drill at the time of
goldering, alse at this time driil  .0Z%
holes in the Sanders for plping. Clean
piping op Sander, coat 4t and hole with
thick Soldering Paint and solder in wlth
torch just until Paint twrns black, with
torch mostly en the BSander Block. Cover
4t with wet swab and similarly solder the
next one, etc. (NOTE: Whan cutting plping,
it mashes slightly wider, and will not go
into close fitting holes, so file these ed-
ges round again.) If Domes ars epoxisd on
Zamac Bollers, Sanders, Dlocks and Dome
should be aoldersd together first. Then
Dome spoxied to the Bodler, and then plping
soldersd on, Anneal about 1%' (actusl feet)
of 1" piplng to & light red hot, ihen eut
in lengths from Sander to boltom of Doiler,
at propar angle for your engino, Cover all:
Sanders in Blocks with wot mwabas, file tips
of piping to roclean, coat it and Sander,
hole with thick Soldering Paint, insert
piping and torch with small flame, jfust un-
til Paint turns black, Put wet swab on
that one and similarly solder the next onae,
oto, If carsful installing the piping, all
piping can bo put in all Sanders on a side
and splder all at once. Solder the other,
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ends of the plping on the vory bottom of
the Boiler, preferably slightly pro-heat-
ing the Boller here, not quite to meli zol-
der,then solder with soldering iron, Method
hors depends how well attached the ends of
the Bojler Dands are. . (If AF Boiler, drill
holes thru Running Boards next to the Boll-
sr to run the piping thru, then bond the
piping inside the Boller and epoxy hora,

Nots: #09,1 Sanders & Blocks are

right
and left,~~-Sander piping to the rearj

i112 STEAM DOMES --

Probably a 1little filing under the base
plate will pet them to fit the Boiler, but
il not,see $108 Sand Domes. The cast hole
in the side is for the Whistle, generally
on the left side. See $10C.1.

#114,1  WUISTLE {HODERYY

—)i”:t‘.- ‘059n
fLol 0
71 D
Into [Whistle

Thess are made in two pleces so they
can be mountsad at any angls, in left hole
of Steam Dome, or inty Boiler just below
Smolte Stack, such as C0 Earkshirns.

See F114,2 for genneral assembly.
F1e,2  CHIMI WHISTLE--locsle proper pos-
ition on Stear Doma or other lseallon. Drill
#55 hole in Steam Doma, laft side, for Wolstle
base. Ulean pin at bottom of Whistle and
hole in base,add Selder In Paste ani torch,
with stops of Whistle forward, Clean &and
tin pin of base with plenty of scldor
aticking to it and pin long enough
to go well into the Dome or Boiler.

Hole in Dome need not be Dome

cloan, preforably maks it
dirty with dirt or oll,
hest [ome & bit, inmert
¥histle base into hole.
Hold the Whistle at about
the right angle for your engin
ard rotate the bagseon its axis
Az you slowly remove the torch, se that the
solder does apt stick to the hole, but fornxs
a blob of solder on the inside of the hole
s0 it will not coms cut., This nrllows you
to move the whistle up or downstwill, dewn
whon the engine is turped upside down for
working on it, orupinthe normal position.
Gonerull% these Whistles are leaned forwari
about 30450 above the hordzonal (az for
USRA light Mike and both Pacifies). Onsome
enginea, such as heavy Mikes, it simularly
leans Backward, sters upward. The final
turning of the Whistle in the base can be
dono sfter the baze has been soldered in
the Dome. The lover on these Whistleswere
added to the pattern as an afterthought
and 4s very smnll and delicate, so did not
crat out on some castings. Some prototypo
whistles did not have these lavers.

Pro-

nide -

Fti6.1  FQP  VALVES, TRIANGULAR~-~Fils Lo
contour of Boller. Jerch to Boller. Saa
#100.1.

116.2 POP VALVE,RECTANGULAR-Installed rme
as §116.T Triangular PoP Valve. See $100.L.

#116,3 POP VALVE UNITS-~While holdingwith
pliers, with cut-off dise, cut gating to a
length that will just go thru the Boilen
If eut off with Dykes, {ile cutting mashes:
round. File pin clean to take sclder. Lo~
cata position on Boller for center Valve,

then the two side Valves 7" fromcenter Valve,
center to center. Conter punch each locate
ion anddrill #54 than $£53. Tho zlde Valves

are angled slightly outward at the tep, cen-
tor Valwe straight up, Apply Solder iin

Paint to holes and Valves and tap or push
into hole with pliers, Terch Ain with flame




mostly in the Boiler. Ses $100. .

$118,1 LOWER WATER ALARM CASTNG ww

Cut bottom pins about 1/iA* long,locate
position for your engine (probably about
20® on left side of Boiler top, about above
front of Fire Box), Scribe apots for pina,
center punch, re-dheck pih locations and
drill 2 ,0322® holes angled toward the very
conter of the Boller, as thess sit at an
angle. Apply Soldering Paint on pins and
in holes, then carefully tap the pins into
the holes, These can be scldered when sol-
dering something nearby, such as Turbogen.
erators. See §100.1.

§120.1 BLOW OF MUFFLER ==

File bottom to contour of Boiler top
at about middle of Fire Box area. Set on
top of Boller and torch on along with
#100.1 (which you should ses),

#122 TUABOGENERATOR =~

Hold WiZZ.l in proper place with probe
on left side, forward of the Cab, while
soldering on. If twe are used, put wet
gswab on the first one. #122.2 generally
sits on top of the Bollsr, but different
stand can easily be made for off-center

lacation,
1 3

1]}.5)
4 \‘
e ~
f #az.2,
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#22,1 Alternote Mternate

A

An alternste installation for #122.1,
where it ia to set across top of Boller.
Grind: eff~ 211 the angle saction, leaving
only theuflat base. Hend a amsll base 'A!
from serap atock, te fit Generator base,
and slightly bend for Boiler contour. File
sides 'B' Ilat to help remove bend. Posi-
tion base on Boller and solder. Amply tin
Generstor base and top eodges of baso A

. and torch Gensrator on the Boiler base .
Same ides cen be utilized for lengthwise
installatlon,

#22.2 Genorator could be made to mount
on side of Boilor by removing all of ite
base to the feet (best to grind off with
cut-off disc). Hake an sngle brackst, aol-
der this to the Boiler, then solder Genera-
tor foet to the bracket with torceh,

#124.1 CAB -~
COMPLETE inatructiona Lefore star-

ting to work.Orind or file portion of Cab
front almost to the soribed lina, Do not
quits f£it to Boiler yet. Orind off gatlngs.
Straighten any bent lugs, If your engine
uses & welded Cab rather than a riveted
Cab, file off all rivets,leaving just bare-
1y a rounded base to indicate a weld, every
so often, Sides with casting warps can be
laid on a flat piece of wood, rivets down,
and tapped all over with a hammer, Fronta
and backs straightened similarly, The roof
may have a casting sag in the middls, To
atralghten, lay roof on a board, rivats
dowp, with water Gutter not touching the
board, and the Wind Dsflector off over the
edge of the board, then pound the inside
with a hammer.

Put both sides on the back, then put
the enclosed .0 wire thru the lug holes
to hold them together (Holes can be tapped
00.90 and sorewed together). Assezbls the
front similarly. If 21l corners do not fit
mugly together, tap them with' plakiic han.
aer, Spot solder sach corner, midway be-
“twesn top and bottom with soldering paste
and soldering ivon,away from lugs and wire.
‘ The rool will not fit at this point. fo

' check, hold roof on Cab so the side of the

roof meets the side as it shouwld fit, You
+will soo on the opposite side the roof in
away from that aide., If neither roof aide

will rock down to mect the sidoes, - thers- 1s
a bar spacer under the sides of the roof,
and this bar should go beiwaan ths Cab's
front and back, If it w not go betwoen
thom for alfgnment, then filo about 1/64%
off of ends of tho bar untll 4t does, Do
the samo on tho opposite side if nocessary
(usually neither side wlll have to be ao
filed). From casting, the roof iz too flat.
Set it vertically on a plecs of wood, on
one pide,and strike it along the other edge
(side} solidly with plastic hammer, bend.
ing 2 bit more curvature than is necessary

to fit the front and back of the Cab, &80
the roof sides are near the Cab sides, but

the centsr of the roof is about 1/16% abova
the Cab front and back. How hold the roof
on the Cab and pound the roof along the
Iront and back with plastic hamner, bending
the roof to the contour of the Cab front
and back. Do not hit the water gutters, as
they will bend, The roof should now it
the Cab, and assembly wires put in roof.
The underslde of the roof can be filed to a
more perfect contour for the front and back
and the very sdpes er, but nok back
under front and back, El’-‘or cazting they had
to bo made thick:] Sometimes it may be
that the roof shrunk a 1ittle too much,
ard you will have to {ils the roof a bit
thinner along the center to allow it to
come down and mest the sidea. (Your cuteff
dise is good for this.) Or on the Cab sides
file a bit off of the tops of the lugs and
bottom of the lugs of ithe Cab front and
back.

Mow locate the Cab on the Boiler,
and aft, 25 your engine dimensions eall
for, and file to rit the Boiler, with the
Cab roof the proper height above the Boll-
or. (Our Berkshires are 1!, and USRA's 13 !
above Boller.)

With the roof off, windows can now beo
filed out of tho £ab front. The Cab front
could be removed for this, first drilling
2 hole in the window area, scribed lineas,
then file the rest, or use a dental drill
for most of i%, file finish. Bucause the
Cav side iz thick, flle window clear out to
the Cab plde, the side acting as  outside
window pane.

The roof can now be installed, perma-
nently soldered,as well as the sides.Joints
{crncka) betwsen front and sides can
now bu £41llod with solder and filed smooth
Af desired.

To sttach the Cab to the Boller, there
are 2 tapped holes on the rear of the Boil-
or. On the rear top edge of the Boiler
drill a #50 hole and tap 2-56, or drill 2
hole and solder a nut on {gp of the Bodlsr,
dotted lines., Screw a plece of wood thru
Beller and into nut for alignment and keep
solder out of thresds. Make 2 smell straps
of about 016" thick stock and about £
wide, drilling #2 hole in c¢ne end. Make
another with #2 hole for Roof attachment
of about ,025% thick stock, about £% wide.
Serew thhs one with a 2.56ecrow into under~

Ropf Hut

fore

Front
Boile
Side
T BoiXer

Top d
2-56
256 CabSide
SIIE VIPW IO VIR

side of Boiler top(or mut on top). Bend it
Up over Boller wedge tight and solder well
te underside of Cab Raof', as indicated.
Simularly bend end screw the 2 straps with
#42 holes, to rear back odge of Boller and'
solder well to Cab sldes, With the bracket
soldered to the Roof you will prebably have
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‘to cement the Hatches on the Roof, Now Cab
can be removed by unscrewing this 2-56
screw from inside tha Boiler and the two
2=5 screws on the rear edge of the Boilar,
Another installatior of the top bracket,

ard probably easiecr is to install  simolar
to tho drawing, except the bracket ison top
of Jeiler, bent upto Cab frpnt and soldered,

then nut soldersd op ...Cab
top of it. Flrat hest Roof
soreW red hot te oxiiize

it and prevent solder r

stieking to it, then @ f
serew it into the nwi Boiler
from the botton while

soldering bracket t¢ nut and bracket to
Cab front.

Of ecourse complete Cab could be torch
soldered to the Boiler by =oldering the
Cab front to the Boiler. Soveral re<heat-
ings may be necessary to get it porfectly
square I'rom top and side views,

If the hole in tha Cab front 1is too
large for your Boller, a narrow wrapper
will have to be seldered around the Boilex
to make up the differenco,soldersd to Boil.-
ar, preferably pinned on, then it or Cab is
filed to fit the other,

These Cabs do not have Hatches cast oo
so that it can ba used for those engines
that have different number and placement ol
Hatches. Hatches are made from scrap and
soldered to roof with Soldering Paint and
torch or cement, as your englne calls
for., Scriba Hstehes on Roof and fllu
the vrivets off undorneath. As an ex.
ampla: NKP & C40 Borkshires have a single
Hagch in the center ,L500% square, .050°
thick apd .150" from roof front. Rail:
030" square and ,470% long., The Pere Mar-
quette has 3 Hatchea, The center Hatch is
5601 square, 050" thick, and L150" fren
roof front, The side Hatches .390" square,
050" thick, .032" from center Hatch and
500" from roof front. Rails as the HNKP
above, and probably on center Hatches only.

For Baffle Flate, use any sheet stock
016" or thickor., Ttiseut to fit saug on
top of Frame, which ean give support, First
the Frame that extends te rear of 1t iscut
off. Sand both side: with course sard paper
to later take paint better. Put wet swabs
on Flooring sides. Apply Solder In Paste
to both parts and lay engine upside .dowa,
Put Buffer vertical up Trom Cab fleoor, lay
about 3 kittle bits of solder at the’ jonc.
tion, and apply torch until soldered

—, R
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Rear Viaw Into Cab

I Hot only cen a treaded floor ia? (or
{ any shoot stock) be added to your Ceb, but
plete 'B' can bo soldored on below the 7 -
oor, down to about even with top of Trail .
-ing Truek, zome on down past ‘prototypm
location of Draw Bar and Safty Ber holes,
dotted lines, and varies widely as to shape
from engine to engine. This piaste halpn
[113 in the back of the Cab, prototypicaliy.
It is set forward of the Cab hgck about 3V,
Of oourse a hole will heve to be cut Tor
your modolta Draw Bar. MKs shown, thers is
& large hole around the Coal Screw, Conve
yer. Some floors have a grester or les-
break than shown above, probably to alipn
;with the Tender floor. On some Caba Gho
floor does not axtend out past the Cab side
a3 showm hera. For sppearance, if floor is
extondad eut past the Cab side, it  should
ba about .025" thick, prototvpleally abeut
1# (0164}, Fit around motory ang 2v past
sides, front and back of Uab.



#124,2  CAQ, USHA TYPE--Read and asseible
sama at #120.7, except thisone goes together
much oasler, by vertical veins under roof,
going between Cab front and back, Fit Cab
front cloge to curvature of Boller, final
fitting later, after squaring Cab whenitis
being assembled, Be sure front , back and
zidos are evon with each other on the ‘tot-
tom when assembling, and Dbottom ard top of
Cab sides measuro equal widths from Tront
to back, a1l ronfs arc nnt the proper curv-
ature, tho can be cirved praperly in [ront
and rear with your fingers, carsfully.NNTE,
there 15 one row of rivets on the Roef that
arn widely spaced, this is the rear of the
Hoof, The Cab wirdews are nearer the rear.
Whon the Roof has been well fitted, hold
£nof on,if necessary, ard sclder the corners
af the sides to front and hback, after
disassambly ant Filing «F 211 mating paris
apd shart pins put in matingiugs, The front
windows are c¢ast in oxcept

for a very narrvow strip in the
suter side seribed line, to be
f3ini in now. C“he large scrib-
ol area is the window frame,
wiieh on some onglnes you will
have to remove Cab Cront. mater—
jial right up to it. Sometimes
this wholoe frame is opened up

for more air to the Cab. ¥For
versility, the shape of the Roof
can be as 'A', as pre-USRA era
(have sren plcture of a USRA
light Mike whis way) tho most
1::6A's seenm to be a3 "C' (20 thers
must hava boen some USRA changes).
Seme leter angines shaped as 'H'.
15 much more popular. Some engines

Jas]

Shapa 'C*
had a
comprimise of these shapes, for instance 'C'

ashapn a bit higher cutaway., Draw the shape
on the Roofl eith peneil, then grind awnd file
tn shape by sight, which 1s very easy. lHo
nacassary detail is removed in doing this,
On tha Tront edge of the roof you will
nolice 4 larper rivets, which you can fab-
ricate Grab Irens from about .016" wire, to
be soldered irder the roof here, Somo few
engines had these on top instead, Also some
Cabs had these Grab Irons Just below, out-
ward, of Lhe Water Gutier on edge of the Cab
side. Some Cabs slso had & long Grab Radl
on the roof, sbout 7" abave the Cab side,

X r 1
from {ront of Cab Roof location to resr of, holes in end of levers, if not use scribe to

Roof. Uss about .016™ plano wire.

USRA Cabe did net have Wird Deflectors
as later engines did, If your Cab calls for!
ono, first cut onn from paper about &" wide'
ard Tit, then make another from any thin
sheet stock, fit and first tack solder to-
gothor with small chipef solder and torch, ;
then add more solder as needed in between
tacks, doing a small longth at a time,with
mating surface well cleaned so solder will
flow well and with somo scrap lald urder

back of Neflector to hold it at the proper
angle. Also wet swabe on all nearby joints

Some sarlier engines did not have Water|
Gutters, so carefully grind theee off vithl
cit-off dise and file, Alxo differant Cab
Hatehes than desoribed below.

Hatchos varied in nize and number bet«;
woen various oeonglnes., For U3RA, center
Hatch 1'6- wide, & long, 13" thick amd to"|
from Reof frent, Each side Hatoh 2% {looks|
batter I"-4") io sids of conter Hatoh,2'x2’
xi4" thick ard 2'8B" from front of RoofiRails
14" square, butted ageinst front of side Hak
ches, ons on sach side, and sxtending to 1'
from front of Roof (sbout 1'8" long). Note,
the drawing of cur USRA 1ight Mike iawrong!
(2" thick Hatohes and Rails look much bet- |
ter. Reils on side ilatches only). ‘

Ses $124.1 for Cab floor and Baffle

P 2 (uh see NOTE #1

COVERED TYPE ~-
8 been

i
top mounting bracket, fit and selder,
Pliobond the Turret in place,

or
up against

or Cab has besn installed with it's

the Cab front. When acldering, put wet
swabs on nearby parts that may fall off,
Front protrusion of the Turret can be ra-
moved for seme engines,

#126.%  OPEN TURRET--Touch up with fils.
Straighten large elwow piping, grimd off
gating and recontour heres. The Turret goas
Juat in front of the Cab about 9"=12" from
the main Turret body, with the valves to-
ward the Cab, located on top center of the
Boiler. Locate position, mark, center punch
and drill #53 drill and redrill #52 hole for
olbowed plping to go thru, after cutting 1t
Just. long enough to just go thru the Boiler.
Lightly file the e¢lbow below Lhe rourd plate
to take soldor ard remove mashes froneuttinr,
Apply Solder In Paste to this and in hela.
Fress or tap inte hole, with othor rourd
plate flat orn the Zoiler. You may have to
cut the centeor rod out of center valve shorten
{Thera is supposed to be 3" plping from each
valve into Cab hers, but theseare toe amall
to cast, This area is hidden by the Cab
any way). Some later Turrests did nothave.
the slbow portion.

Uso a #54 drill to clean cut the 3"pip
ing holes on sach of Lthe two large valves,
coming out the sides, and drill the holes a
bit deeper. of course do not do this until
time to add the pipint, Simularly clean the
left side small valve on top with ,0225%
drill and drill deeper for ths 1" piping
down to the Cross Compourd Air Pump Fump,
As plping comex over Injector there (to
Comprasser), solder piping to top of Twrrot
for rigidity. Piping from Injector to Ten~
der can bs soldered to bottom of Cab or +o
bottom of Baffls Plate,

#1268 THROTTLE RODS --
# -
led T

Rear Fitt
ing

Level

Be sure both pleces have .021" or ,026"
make center holes, and drill each with pin
vise, at least 1/16" deap.

From your plans, locate positions on
your engins, on right side only (aarly en-
gines did not have them), measuring up from
center line vertically, not Boiler ourva.
ture. For forwerd fitting, Stuffing Box,

drill a hele and then file squara se Box

goes all the way in up to the flange. For
the rear fitting, drill ,043" hole, €lean
.025" piano wire (,020" prototypical) amd

torch in with small flame until Solder In
Paste turna black. .
Dental burrs of various sizescanbe
used in hand grinder to come close to a
square, finish with a file. Burr will load
up with zamac, soyouwill have to stop vce-
ssdonally and clean out with polnt of seribe

$130,1 CHECK VALVES (NATHAM) -- .

see are used paira, one on each
side of the sngine, usually located about
173" behind Smoks Box and on Boiler CL 1o
about 1'7" above it., Best to drill out
startar holes ,055% to better take 3" pi-
ping. Drill .059" hole in the Boiler for
the mounting pin on the back, then tap it
into the hole along with some Scldaring
Paint and solder with torch mestly on the
Boiler. (You need not file tha mounting pin

, that is mashed from cutting.) Solder well

the 3% piping into the Valve. The Valve
wlll not coms loose from the Boiler. "Pi-’
Ping on the right side wsually goer to the
Injector, and on the left side to the Hot
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Water Pump. A different t
yne Check v
%c:;s on tlc;p of the Boller of soma enzi:i‘sm
9 may bs adapted by cutting off. 3
ro.drllli.ng plping hole, 7 ot part and
The top of the oval center
be ground off and filed oval to
type Chock Valve, such as USRaT

section cun
o, For older
a.

F1oe,1 INSPECTION DOOMS-- File off cul®ing
mashes from ple. Tocate pnsition on fimoke
Boxy center punch, drill 1715 hole, add
Solder In Pasto to both mating parts ard amd
tap Doorsinthe hole. Soldsr in with torch
mostly on Smoke Dox, Bost to pre=heat Smoke
Box. The projection with the hole 4n i+
roes to the top.

A1 -
Lay out first and last Handrail post
above the CL for your particular engine,
by slde view projoction, nol areund Beller,
then draw a line betwesn them. For the
other side, measure Boiler curvaturs from
the first aide, toreduce error, Measure lo-
cations of all other Posts, center punch
and drill #59 toward the conter of the
Boller. Get a shinny .0i5" plano wire
from your hobby shop for Hindrail. (,0207
would bo protetype but .0Z5" logks more
prototype.) Cut z short longth, 1V,  grind
tip to a pyramidal poiat to use as a
drill, or .025" drill, to drill out all
Handrail Post holes that may be cast under-
size. Cut Posts from the cluster with
dykes at the groove on the Lase. fThe cut-
ting will slightly mash the Post, so the
mesh should be filed ofl so the Post  will
it in the holes. Sepzrate Posts according
to size: 2 very short, 53" for very front
near CL ar very rear of Bollor occussional-
ly; 6 medium length, 84" for rear of Boller
forward; 8 long, 104" far Smoke box rear—
ward. Insert the Posis in the proper holas
with longnoged pliers, with the projection
at the top (elamp) of the Post upward,after
Iirst putting thick Solderins Paste on Post
base and in the holus and wet swabs on any
noarby parts that may come off. Play
medium lungth tarch flane  just away from
the Posts on the Boiler until Soldering
Paint turns black for a couple of seconds.
Sand Handrail very :lean, push thru lst
104" forward Post, on bick thru the others
to within about BY of the Cab., Bend Rail
down in front for lower Post at the CL, if
there is one here. Gut Rail off just below
that Post, then push the Raill into it,
Bend all Posts so they make the  Rail
straight from the side view. From the top
viow prototyplcally the Rall is curved and
gonetimes a bit crooked. Flace liberal a-
mount of thick Soldering Paint around each
Handrail and Post hole, Use a very small

flame from your torch until the Paint turna

black and imediately remove, poing on to

the next one. This Handrail 1s just tempo-
rary to protect Handrails and the tip until
all parts and piping are on the Boiler. In
this process the Hamdrall will be ruined.
When replacing, eut Hanlralls between Posts
unselder and remove Rail sgepmenits, then
replaco llandrails as belore. When ready teo
paint, a very small boad can be epoxied on
each ond of tho Rail, if your engine has
them,

#136 RUNNING BOARDS -u

Runn: Boards should be put on about
first, bLefore CL is filed off. Then after
they are located, they can be removed, Use
scrap #16 wire, uwsually furnished with
Bodler, clean for soldwring, tin it,and cut
4 places ,200" to 250" long, and 2 400"
long For Runping Board studs (to hrld Run-
ning Boards). For holes for the studs, Jo-

.cate how fax below CL by alde view prodget-

igh, not arcund Boiler, particularly on’Sme
pke:Box) and add 6", Locate about 3 for
Madn Board. With Steam Chest and Frame on



Boller, locate one stud on Smoke Box for-
vward of Steam Chest Body and one behind,
Studs on the Hain Board can be located ba-
hind parts smch ss Tanks, tho you may have
te grind into back of part to f£it around
stwd, bullder's choice. Locate stud holas
on other side of Boiler by curvature mess-
urmerit g of the Iirst side, to be sure both
sides match. You could measure from craw-
ing to got studs betwecn lower Boiler parts
ard vertical Steam Chest Pipe. Outer odpe
of Board even with Cab side, and inside filed
to contour of Boller{or grouni).
Conter punch and drill #55
(.050%) if wire is used that we furntah,
Start drill perpendiculsr to Boiler until
flutes of drill are into metal, then dritl
angle ocan be changed to anglo of the Runn-
ing Board, except those on the Smoke Box,
whlch are too Yow. This is no problem as
wire stud can be bent for proper angle.
Drill sbout :/8" doep. For sasier Ainstal.
lation of studs, 1f they are looas 1in ihe
holes, and so they will not coan oult  while
instailing other parte later, mesh the
tipa of shuds slightly with a hammor, a0
studs will have to be tapped into holes,
Apply  thieh Soldering Paint in ‘Boiler
holes, insert long studs 4n front holes,
with .300* stieking out. In the remaining
rear holes insert the ahort studs with
.100" £o 150" sticking out. Solder these
in with torch mostly on the Boiler. Bend
each stud straight out, and file off bote
tom front edge of thom, to make studs less
obvious from the side. Also [ile slightly
flat on top for Runaing Board to got on, if
hecessary, File inside odges of Rumning
Boards to contour of Boiler from Iront to
back, with the outside edges parallel to
sach other and longthwise centur linc of
the Boller, Tin bottem of entire Boards
for soldering to studs and later solder-
ing. We find the ocaslest way to install
Boards after they have been fitbted, is to
sot ongine on ond (high) of building block
{see Price Catalog, p-20 #13)and put thick
Soldoring Paint on top of oach stud, then
sot  Running Hoard in position, square up,
and hold Board down on forwerd stud with
probe while torching on, then a2 roar stud.
Now turn englne upside down, put soldering
pPesta on each stud and Board with a small
bead of sclder. Again holding the Board a-
gainat the atud with the probe while torch.
ing ozch one on. Now with plierson Running
Board, over studs, Lend Boards and studs at
right angles to the Boiler, hy bending  the
» From the straight Running Honrd
stock, out and fit the short forward Board,
bonding it up at right angles, to moet, and
bs soldersd to the above rear Board, and
it7s stud, If the main, rear Rumning Board
stock was too short for your snginae,
tho front HBoard can also ba bent back to
meet 1t, making up the length  shoriags.
Hero and‘at meoting of the fromt and rear
Boorda, it is best to solder a vory shert
pluce of serap ovor the soldered Joints,
under the Boards, and back from the adge
so 1t will not be readily seen.{These studs
arc genorally lccated aso as to be hidden
behind Tankz.) A fow moro studs should bu
located and added later, when the Board
ls removed, for added strungth. Boards
are generally about 24" away from tho
Beiler. Normally when soldering close to
the Boards,they wlll bow some,but atraight.
en when ceol, But if you get too mueh
heat on them, they wlll not straighton, amd
Boards will have to bo unsoldered from the
studs to remove the bow. Put plenty of wel
swabs on them when soldering nearby. The
narrow end of tapered Running BHoard goass
towerd the Cab.

If desired, and would ba sipplisr, be-
fore inserting studs, locate, drill and os-
smhle Washout Flugs #92, Check Valves #4730,
Handraill Posts #1736, then insert Board =zt~
uds. Put Beiler and Steam Chest on Frame,

locate and £it all parts on top of Botler ,
Stack 02, Feoduater Heater #100, Dones
MO8 & M2, Water Alarm #18,1, Gensrator
#22 (if on tep),Throttle Rod Levers 28
(if used) and Turret M26, By putting all
these in place at once, they all can be
soldered at once by hesting the Boller from
tha inside with the torch,

#138 RESERVOIR TANKS. --

ALl Piping 1#

h=To beneath left Rumnine Boapd ba-

hind Rot Water Pamp,

B-To Cross Compound Air Pump.

Turn Beiler upside down, locate Tanks
whero they should go and lay sceraps of mete
al betweon the Tanks and Rumning Board to
give a spacing of about .032" (metal later
to be removed), Tha odges of the Tanks are
about even with the edges of the Running
Board. For this spacing you will probably
have to use smull, cleaned seraps (for sol-
dering) between the Tank and the Boiler.
If the Tank sticks out too far, grind a bit
off of the back. Now puste flux zll meei-
ing parts and lay strips of sclder over
this area. Place plenty of wel swabs over
ths Running Board and torch solder, spread-
ing the solder wikh wire or probe,

A much simplier methed of installing
Tanks, side mounted Pumps stc. Drill #54
hole sbout 4" deop in two placas in  each
erd of the Tantor Pump. Put about 4" of our
2" piping in tho holes, puttiry Solder In
Paste arourd the junction amd torch in, (Do
not put the Soider inthe hole rirst, as pip-
ing will 1ift eut whon heated), With pins
straight and parallel to sach other, care-
fully position Tank on Hoiler and mark pin
locationon the Soilaer, Center punch to
start drill, drill in just to stert drill,
thon drillstraight into Boiler as viewed
from the side., How Tank canba tepped into
the hole, amd positionad up or down, or
erdwigs by bomding the wira, Usse of & ham
mor may be helpful for thils. Put Selder In
Paste around pins and Boller, put wet swabs
on novarby parts and torch on Pailor.

Simulated Tank Studs ot best are
difficult to install., Unless an
they should probably ba
ented on, They are soldored on the Haoiler

very
aXperd,

Just above the Running Soard, %a line with
tho Tank Bandy sn the Tank., It 1s bueat,
easiest, to tin the back of the Studs while
9t11l in the cluster, then banl them back
and forth with long nosed plisrs until they
sreak off, Put pancil marks ou Boiler juat
sbove Stud lecation for
gentering Stud while soide- M
sring, as Tanks will be
sovered with wot szwabs,
2t wet swabs o #11 near-
oy parts, top ard side of Boiler, and &ll
along edge of Hunning Board, pushing the
swabs down between Board and Tanks, cespac~
islly on the Board studs, Install as §O4,
tinning spot with Solder In Pasta whils pre-
heating. The noarby swabs will have to be
re~wetod many timos with eye droper. When
all aro solderad on, squirt area with water
to quickly set the solder, thun prod each
hard, to be sure they are wsell soldeved.
Thesa Studs locations could ba tinned when
Soldering on the Tanks then,dolilur re-toreh-
ed to solder on the Studs, NOI'E; To center
punch the Boiler that has parts soldered on
the other side, lay the Boiler in your lap,
Closn aolder residue away, set brackei

in place, they will stayin Place with Bolle.
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omlttdl, orcem -

or in this positions Either add vary thick
Soldering Paint betwsen brackst and Boiler,
or soldering pasto on both and a besd of
aolder in the crack and torch mostly the
Boiler to melt the solder, using probe to
sproad solder or repesition the bracket
zhould it move. When done use an eye drop-
ar of water to quickly cool ths spot. This
is goodtouse elscwhers to quickly cool le-
fors heat spreads to other parts. MHow bend
the brackots with Llong nosed pliers uniil
Tanks fit properly. You may have to bend
the base of the bracket upward or dovnunrd,
then its tip upwerd or downward. Put  thin
Solderdng Paint in the piping holes so they
will tin, rather than oxidize and later be
diffienlt to sclder. Solder Tank to bracs,
the brace willnot come loose from the Boile
er, nor the Tank come loose from the brace
whon later soldering on the Piping. The
first Tank installation will ba a1l thumbs,
but the rest will be quite ensy.

Later when piping  is put” on, anncal
{soften) 1® piping by getting red hot, thien
pull thry fingers to straighten it, acrape
ends to clean for soldering in Tanks, Ine
sert into hole in the Tank, along with Eol-
dering Paint, and torch the Tark, not ine
piping, The Tank will not come loose if you
wae & large {lame to sclder gulckly befove
the heat travels io other soldersd apots.
This plplng may be 3 bit different on your
engire, The solld seldering of Tanks teo
Boiler makes a gool place to pick up the
engline,

#142,1  ALLO H POWER REVERSE CYLINDSR --

Running Board tgz"\ﬂ"'ﬂ
I 213 1 Y

AT LI

Installation B !

With scrap shest ntock make lavers ¢+ G
and H, With large steel straight pin or
small nail sharpensd to small point, punch
holes in lever stock as indicated, TN
cut lo length and width, (When pmciiag
holes with a nail, punch part way thru,tuen
stock over ard punch rest of ithe way thru,
then tap flal, Bettar to drill .022" and
use (021" ping if available, or drill .0zéM
and upe 025" ping. Heads can be [ilad
gmaller. Solder the pins  just enough  in
back to hold them in, Locate poscition of
the GCylinder for your engine, oxarbia
above, and with outer of Cylindor even
with outer e¢dge of Juniding Bosrd, or
sight from Tfront so Cylinder's Reach Rod
'CY iy aboul vertiecally and horizonally
in line with Valve OGesrs Roverso Lovar.
Mark apot thru CGylinder hole, contorsfanch
and drill Boiler #60 for 00-90 curew, or
drill #50 for 2-36 screw, er Cylindsr o3n
be soldered directly on the Boller, afilor
scrlbing locstion on Boiler. For sasior
soldering, amply pro-tin Cylirder bege and
Boller with torch, then hold Cylinder In
place with probe while torching on. Join
Reazch RHod, C, to Reverse Lever E of Villve
Gear with just the tight fit of a pin that
Jjoins them, so the pin can readily be re-
moved when the Boiler apd Frame are teken
apart. 020" plano wire, J, goes to “he
Gab, just under the Rumning Board,



$142.2 FRANKLIN F-2 POWER REVERSE --

funning Board

217 5':" against Res. Tank

}'(-10'3"9-'

Make Rod

oxample, and
You may have to

above
install as F142.1 above,
file off top portion of mounting bracket to
allow Power Ruverss to fit up clogse to Res-

Locate on Boiler,

arvoir Tank., Rod G is .020" plane wire
solderad into Cylinder universal and onte
Cab just under the Running Board, When take
ing Frame off of the Boller, bo sure you
allow Cylinder rod A to siide out of the
feverse Cylinder for separation. See #138

2ri parapraph for alternate installation.

144,11  BL PUMP, HEATER (WORTHINGTON} -~

2.3 To Check

1 . §'To
Yalvae ~Turre}
\f R “-Drain
- down to Axle
e . level
7 -? R 3"~Along Fire Bor
To utoam to back of Cah
Chirst
1"-Drain down to Axle level
#14,2  ELASCO FUMP--This 45 very easy in-

stakked, simply turn iloilor on it's side so
Pump sitsby it's self in place on the Boil-
er, Some mounting brackeis got sprung in
vasting, so straighten them, Grimd the
mounting bracket so Pump's cuter edge is
ovan wlth outer edge of Running Board. See
#100,3 ard 138 2nd parasraph, alternate
ipstallation, Refere to #100.34.

#1443 HOT WATER PUMP (WORTHINGTOH) ~~

i Under Running

ot Water Board to Cab

Pump
*Not readily seen, could be omitted

Holes are tappwd 2-556 in back to screw
directly to Beller Front, or make a bracket
which would be soldered to the side of the
Boiler, or ascrewed, Soo #138, 2rd
pararrach for alterpate inpstallatlon.

This i3 located, usu2lly, on the Beil-
er, just under the Rumning Board on the
left side Just to reer of the Steam Chest.
The tappsd holu In the back can be used +to
gserew to sheet stock strap, which in tum
can be soldered to the Boller at the proper
angle. Some few enginea had these on the
Boller Front. See #138, snd paragraph.

fii4.6  coLD WATER PUME «w

Tank 2 e

O

File flash from pegs of Pump legs amd
delll flash cut in stand holes so weach it
the othor, assemble and soldur togother,
Legs are & bit delicats, if ons should
break off it is not notiveablv, the other
thrae will hold well enough. The back legs
can be strengthened with added blobs of
sclder in back. Splice 5" piping onto the
5% piping of thu Pump at an angle, to run
back along side of the Truck to the rear
of the Cab on the left side,and turn inward
about 1%', Round shoe lace could bo put
on it and draped onte the tonder, with
quite a bit of slack for curves. If Booat~
er Ingine Pipes are used the plping wAll
have to end right at the end of the Truck.
About ,050" wide straps of about ,012%
sheet stock made into 2 elamps 'G' securcly
solderad to hold the 5" piping, or plping
soldersd directly to the sideframe. Put
uek swabs on  the splice center assenbdly
of the truck,and around the wheal spindles,
particularly the insulated ones, to keep
from mvliing them. (For AF Trailing Trucks
on loft side, file or grind off 'A' on
front part of 4-wheel Truck, right up to
the beading 'B', fluszh with brace 'Cf,  Not
nocessary on brass [rucka because of anglo
yoke,) How vertical edge of the Pump Base
Dt will sit at front edge of sideframe
Juat filed off, with horizontal section on
top of Truck brace (yoke} 'C'. Then move
Pump inward and outward until the 5" piping
runs close to the Truck sideframo, possibly
having to bend the piping inward a bit to
the sideframe.) For tho brass Truck.instal-
latlon is similar, except that portien
'F' is left on for better securing to the
brass yoke, (On AF Truck remove 'F!, file
all mating parts rough and epoxy 1liberally
'E' to G and 'D* to 'A'} On brass Truck,
put wot swabs on all above soldered points
again and solder 'E' to yoke, Because of
the Truck swing it 1s bust to leave off the
2% piping that runs up under and bohind the
Tank, ard the 3" piping running up and in-
ward, in front of the Fire Box., If they
aratinstallud it will take careful adjust.
ment.

f48.1 STOKER ENGINE, DUAL —-

Roar View
Intg Gb g,

11
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The Stoker BEngine can be 4installed in
several ways, all ahown above, The one that
wa profer 1s to simply locate the proper
position for the Engine, thon solder it +to
the Frame under the long Bracket of the
Bngine added for this purpose. Second pref.-
urence i3 bolting it to the Frame, In
oithor of thess cases, the piping if added,
should just go a short way bocausa of geot-
ting bent up when Frame and Boiler sectiona
are separated from time to time. It could
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be bolted to the Cob floor, as shown in the
cutaway, in which casv thy added piping
would bs protected. De not solder to Frame
and bolt to Cab too, thon you could not
asparite Bollor and Frame scctions. Wash-
ors could bs placed betwean Engine and Cab
floor for spacing, You might have to grind
off part of the dummy bracket on the bottom
of the Engine to clear the Trailing Truck.

Plping 'A' and 'B' could use pipe fit-
tings, 'B! disappears toward center of En-
gine in front of the Fire Box, 'A' goss a-
longside the Stoker Engine to tho center of
the Boiler.

F148.2 STOKER ENGINE, SINGLE-~Locate whore
1t goes bensath left side of Cab, and outside
tip Just flush with side of Cab, This wil?
gonnorally allew you to solder rear eord of
Engine top or bottom on top of engine Frame,
or grimd off a little from rear of fngine or
add a 1ittle to it or the angine Frame. For
engines that has an Injector in this area,
you will have to move the Stoker Engine o
ward to Just clear the Trailimg Truck, to
allow room for the Injector behind it, Some
engines hava the Injector just behind the
Treiling Truck, so of course the Sioker
Engine will have Lo bn moved s bit rearward
——ws=a]]l $this Lo give sliphtly more room
for the swingimg Truck, such as on the
USRA's, See Injectors, Fisk.2,

#1.52.) BOOSTER BUHGINE PIPES --

B

E-To bahind Power iteverse, on
to right Check Valve.

The Pipos, ag you will roceive, will be
bant with the fingers se the top plpeus are
90° to ths bottom pipes.

From the above drawing you can gew
thoso are held in place with heavy 5-6Y pi-
ping, They are located about 8" inward un-
der the Cab sida, Area 'B' is bent oubtward
to go around Fire Box. Area 'C' 13 about
22° outward from the bottom center of the
Boller and goos on forward, on the right
side, and inward to behind the Power HRo-
varae, on betwasn the Valve Gesr Frames amd
disappears. Tho loft side does not go in.
ward toward the contor of the Boiler as far
as the right side until it gots to the Pow-
or Revarse Lever, then turns imward as on
the right oslde and disappears. On hoth
sides, be surs they clear the Trailing
Truck. The bottom end goos to the Booster
Engine, normally, but the Trucka swing too

.much for models, even if hinged sgome way,

#so the piping will have to pass behind the
Booster Engine and be connected to the
sinllar piping on the other side for better
rigidity., This will be close [itting bae-
twesn the Injector and Beoster Engina,
There ar¢ starter heles in the Booster
Pipoes to solder in the 5%-6" piping with
thick Joldering Paint. These starter holos
could be drillcd deeper.

#1541 INJECTOR, LIFTING -~

This is best held on the Boller by the
piping. This 1is the general Jlocajien,:
somstimes on the left side (sometimed: -

en both sldes) #r in the Cab. Red



'A' is 020" plano wire, operating the
Lever Rod, and runs into Cab as indloated,
The Gverflow Funnel is down over the Rail
instead of as drawn. :

Operallirg
Lever

~-Right
" Left

Left Injector looks the sameop the left
pido as the right, sbove. #152,1

Some Injectors are mounted as showm for'
some engines, othera are rotated on the
vortical axis to tho left, &o the overflow

#A5h.2 JECTOR, HOH
#_\5“_.3 [ in

FPunnel 'DY' is to rear of thu Injector.
Since heavy piping ia used, it ls just as
well to use the plping te hold it in place.
First bend the piping from the right Chack
Yalve to the Injactor location by sight,
aa drawn, and about 1' inward from the
Cab's side, and solder in the Injoector. Do
the same with the one from the Turret. Be-
foro soldering thils one, wrap very wet
string around the first joint, Use plenty
of Soldering Paint. When it turns black
from the torch ramovoe the torch, immediate-
ly. Of course the top rear piping normally
goos to the Tender, but 1 net installed,
instwad is soldered to the bottom of the
Cab for added support of the Injectoer, or
round shoe lace could be drapod frem it te
the Tendor, Straps *A' are to hold plping
in place and rigid, but hard to sclder on,
Probably easler to center-punch straps(pipe
brackets) and Fire Box, then dril) with
L025% drill $o about .075Y deap in the Fire
Box, then rivet on with .025" copper wire
and a small punch, then solder thom also,
Areas 'C' ape bent inward around Fire Box
along Boiler, to about 22° from bottem of
vertical centerlinu of the Boilor. (22° is
about half of 45°.}

Above are for right-hand Injectors.
Early ongines {USRA era) alao had Jeft-hand
Injoctors, with an extra rat. fitting Tor
it on the left-hand side. The othor 1it-
tings wont to the same placos on the left
gide. Two of those were used instead of
tha Hot Wator or Cold Water Pumps in early
yoars., See #214.1, Draw Bar for piping ldea,

For some engines, such a5 the USRA's,

remove the top rear fitting to the Tender,
and in it's place use ths bottom fitting,
after olsaning out the casting gating with
sdge of cutwoff disc and file, then conter
punch and drill out #62 or #53 hole for 2%
or 3" respsctively (piping)., Piping from
here then ia soldersd to the Baffle Flate
‘B*, ses $120,1, to better secure the In-
jector, Really best to drill a hole in the
very bottom of the Baffle -
Flate for this piping to be
soldered on. Bost to
drill all holea desper
in Injwctors toe, On
sons onginen, such asg
the light Pacifie, the rear
of the Injestor ocan be soldered
right to the Baffle Plate, Whers the Stoker
Englie is located hére in rear of the In~
Jector, thorefors Injector and in its pip-
ing ologe to the Trailing Trusk, To give
movs voow for this pipdng to clead the Traile
ing Truck remove ome #f the plates on ihe
Tnjeotsr's couplingmiuate, 'A’. This 1k the
ons geing to the Chesk Valve, Of oourse
you will have to bead this pdping sharply
up«

Lelt Side

OVER¥LOY" FUIREL w-

it
Blow Off Coc
3"
\_&
—

Simply instal) according to the draw-
ing, on the right side only, WELL SOLDERED,
using " piping. See #1260 for soldering.
The plping in front to thea Fire Box bends
inward along the Boiler to just above the
Rail, then benda downward te just above the
Rail as shown. Adjust exact Funnel loca-
tion so that Truck or Driver does not hit
it.

4160 PIPING --

AMmost all 1% & 27 piping is easier to
uae and  install 1f annealed by heating
light red hot, then pull thru thumb and
forafinger (index) to straighten it. This
oxidizes the braga a bit, so will noed
eloaning before soldering. Our larger pi-
ping, 3% and larger is soft, as it has the
necessary ripgidity. Some amall plping,
1% & 2" that is oxposed to oeasy bending
from handling, such as Gooling Coils and
other piping under the Running Boards ete.
it is best 1o use plano wirae. It really is
net as difficult to bend as it would seem.
It is cheap if practice is needed, using
long=nosed pliers. * You will always want to
hold the long-nosed piiers just back of
where you want the completed bend to go.
When cutting brasswire it mashes the piping
53ightly wider, preventing it from going
inte exacting holes, pre-drilled or cast,
30 the meshing needs to be [filed away.
When torch soldering small brass piping to
large parts or Boller, where much heat and
a large flame is needed, pre-heat the large
part or Boiler first to melt solder, then
put the piping in place, playing the heat
around ths area, far enough away that the
piping does not pet rad hot. Torch solder.
ing piano wires is much Detter than iren
soldering because of the greater heat a-
vailable for proper fusing, using small
flams until the wire just barsly turns
gray, If iron soldered, often it will ap-
pear aecure, but gome flexing breaks 1t
icose from the shiny smooth wire surface.

By rule of thumb, install the heaviest
piping first, then piping clamps, followed
by a1l piping close to Boller. The Hand-
vails last, replacing temporary ones. On
Jhe 2¥& 3" piping We used ‘aoldering paste
and very small chips of solder. No plping
protypically has sharp bends. For pisnoxirs
you can get & good bend by starting the bond
with long nosed pliers, then move the pliers
back about 1/32%, and berd agsln, then re-
poat At several times, Heowever this makes
it more difficult to gét the band to end
up whore you want 1t,

#162,1 COOLING COIL PIPE CLAMPS -~

2
1§"x30"m me/maZQ

N OATN

D N—
or left off

Ranning
Board
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A1 Tato VD TP QI g
Pipes disappear under Boiler

Examples as uged on (30 Berkshires,

These are not as hard to install as
they appear, and should be installed about
last, as torehing close by will soften or
warp the plping. Various engines will
vary greatly as to number of Pipe Clamps,
number of pipes or size, how far they gn,
etc. File away any imperfections of Clampi,
drill out small holes with 024" drill in
hand pin vise, to remove casting imperfec-
tions, preferably turning the drill back -
wards to round the loops. Ths unneeded
loops are filed off just down to tha strap,
which is then bent back up to the top strap
and Running Board as a brace. See drawing.
When bending these for installation, to keep
the loops from closing up some, you can put

small screps of 020" or better ,025" wira
in the loppe while bording them.
When all Clamps aré®properiy bent, use uvne

long length of 020" wire as a guide, by
putting all pre-shaped and tinned-Clamps on
it, preferably in the bottom- loop. Then
well solder xull Clamps to the underside of
the Running Board with a soldering Airon.
Then the guide wire can be removed and per-
manent piping put in. .020" piane wire is
much easier to instzil then brass wire, be-
cause it is perfectly straight and will mot
bend from hardling. If the plping is locp-
ed at one end of the engine, bend the long
piping like a long hair pin, then push both
ends into all the Clamp loops, Other bends
are nade with long-nosed pliers hold jusi
ghort of whers you want the end of the wire
to go the loosa end of the stock wire
being bent., Very litile practice will make
you an axpert, BEnds of piping under Boiler
and Cab need not be soldered, just fleat,
sinece pluno wire is spring wirs and  will
stay in place. With all piping installed,
apply good thick bleob of Soldering Paint at
sach piping-Clamp jolnt, and heus with tip
of amall toreh fiame, just until the Sol-
dering Paint turns black and piano wire at
the joint turns gray.

These Climps can be cut to nake
vidual or multiple pipe clamps for piping
on the Boller, Tralling Trucks, wtec. file
crogshatched areas off as shown in drawing.
When soldering on the Boller, first tin tne
Clamp, pre-heat the Boiler and tin it, ihen
immediately put the Clamp in placo amd
torch again, around the Clamp. Use 2 mint.
mum of solder,so it does not i1l the lceop

Care must be exereised when Iifting the
engine or this piping or Running Board will
got bent, :

ind -

§165 VALVES --

These have starter holos to more easily
solder the piping in,or bettor yet to dyiil
tho hole a bit deeper to better solder anrd
hold the wire in, Uss +thiek Soldsring
Paint for very pgood unions, using maall
toreh flame just until the Soldering Paint
turna black, then immedintely remove Thae
torehy, partlicularly when #oldering the
plping in the Valve, after wrapping wet
atring arowx the {irst joint.

$164,6  4* TENDER VALVE=--Thosze
are usually located on front edge
of Terder Frams on both sides,
Just behird the Step, laying
flst and irsard about 1' from
Step, ard below Frame about &
to take piping from engine
(see #144,6) on the outside of
the Valve with a sharp berd,
Then from inside of the Ualve |
into Tender, Handle sticks out past frontwef




Tender Frame. We are guessing these wore
used on engines after the USRA eora, probebly
on 21l modern ongines, and will add much to
the details of your Terder

#175.1 GRAB IRONS --

Gut from cluster with dykes leaving
about 1/32" of the pina for assembly holes,
and file the mash cquts round. For most
places that these are needed, Sand Domes,
Compressor Shields, Tender Hatches, eotec,,
thera are starter holes which  should
be drilled about 1/32% dewp with #74 drill,
The part should be preheated to melt sol-
der,then the Grab Iron with Soldering Paint
on the pins inserted into the hole with
tweoners while heating arcund the hole area
until solder melts,

#178.4 BLOW OFF COCKS

At 56,1 are examples as on the HEP
ard PM Berkshires., Driil sbout #63 or #64
holus in Fire Box at the above spots by
sight. Ceat Gock's pin and the hole with
Soldering Paint and push pin into the holue,
turaing it back and forth to gseat it. Cov+
¢y nnarby parts with wet swaba, pre-heat
Fire Box {rom the inside some,then the out-
side to melt the solder, playing the torch
argund the Cock, Solder 2% piping in what-
wver fitting your engine calla for, cubting
off tho other one. Solder harndles on Cocks
as indicated, or #77 holes could be drilled
in handles and Cock for a #26 (.0L6%} wire
pin soldered in. The Push Rods to the Cab
from the Cock is about .015" plane wire.

Tender Parts

$200.1 TENDER WRAPPER (MODERN) ww

Baaically, Tender Wrappers seam to Dbe
inslalled in one of thres ways on the Ten-
der Frama. a.} The bottom of the shell
appears teo sit lush on top of amd at the
odge of the Tender Frame all the way
around. b.) Same except the shell extenda
out over sides of Tender Frame, as in the
USAA era, The shell not at the Frame ands,.
¢.) The shell extends down over +the
of the Tendsr Frane almoat to the bottom,
while the ends wrap around over the top of
the Tender Frame, dnward from the ame
ends {End Sills).

Inetallation of a.}) & b.) above is
rather slmple, Solder ,032% <thick brass
sheet stock in the bottom of the shell, andl
scraw the plate to the Frame from the bot-
tom, Then betwesn these assembly ocrews,’
cut out large holes to install the wiring,
Inatallation of e¢.} As not difficult bub
different. Description hers, for example,’
is for NKP, C80, and M Berkahires; C80
Hudson;: NYC iudson and Mohawks, (The lat -
ter two ars longer wrappers. Hany eof the
following detalled instruotions would also

apply to c,) and b.) above.} '

Unless already dons on your Berkshire
Tender Wrappsr, resove 21l material in ex-
cesa of 2" below bottom row of rivets all
the way are the apper, or a bit
more, 8¢ that when Wrapper is installed eon
the Frame, the bottom Lwe rows of rivets in
the frent and rear goes down onto the slots
cn front and rear of the Frane and de not
show, leaving only the tep row to show on
the ends. (Some Tendars have conly one rou
of rivets on the aides se prwportiomllg
mers has to be removed from the bottom.
Notch out sach corner, as on drawing, so
front and rear of Wrapper drops into slotas,

a; apper sides alide down over the
sides of the Frame to about 6% from the
bottom of the Frame. (This notching and

fitting is for Barkshires, and many other
nodern sngines, Your Toander may be differ-

]
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ent, and reason lor extra rows of rivets in
front and rear thst are hidden.) To be
able to remove Wrapper from Frame at will
and hold Wrapper close to sides of Frame,
one of two ways may be employsd., a.) With
Wrapper on the Frame, fit about &4 - 1" wide

5loaned

Sheet ALl
The Way Ac-
ACross

&
: /Exact Shave
Front And

Rear

ame
rvature

Wr&ppor‘/—"—l
Top View

strips oxact width of Frame {from aide to
side, down in Wrapper, on top of  Frame,
about equally spaced and away from Boleter
Screws. b.)} Or better, in lieu of the
strips, it & false bottom {furnishued) dowm
in Wrapper clogw to sides and ends,right on
top of the Frame and exact width of Frame.
Use any scrap stock about .016% thick,
8 couple of layéers of tin can  stock
soldered togather. Both the lower inside
widgw of the Wrapper and the top wedges of
the false bottom should ®e timned., The
Wrapper barely binned, the false bottom
amply tinned. Then when soldoring thuse
together, add additional soldering paste
and beads of solder ot intervals. (Do not
use acid core solder anywhare arcund engine
or tendor, unmless well washed aftorward
with dotergont soap.) In oither mothod,
hold Wrapper down on the Frame with the
left hand, wlth soveral layasrs of wet cloth
undar the T[lingers, and tack solder, at
first, the Wrapper and false bottom at var-
lous spots with soldering iren or torch,.
Then inspogt length of the Wropper, that
it Lo equally spaced from bottom of the
Framo, If it is OK, then permanently solder
the Wrapper to the false bottom, short dls-
tances at a time, belng careful not to heat
the Wrapper toe much and warping it, The
above procedure alge holds the Wrappers
close to the Frame the full lepgth. The
Wrapper can new be attached to the Frame,
sae $211,1, If the Wrapper 1s difficult

to get off of the Frame, chack the bottom, . casily, and making a flange that lays along

inside odges of the Wrapper for burrs
caused from cutting or 'grinding the bot-
tom. If there are none, f{ils the inside
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© the drawings, noting that for the

of the Wrapper here a bit to thin it~ for
easier removal, and also glve a more proto-
typical thickness over the Frams. Looking
at this junction from +the bottom, you
might soc some slight waviness, where the
Wrapper is nob tight to the Frame. Light-
1y tap these areas with plastic hammer.

Install the Duck, ses #209.1,

Hext to go in is the Coal Chote
Innor Floor, which is5 in one plece,
first install the Ouber Floor to get the
luvel for the Inner Floor, Loth are an ox-
tenslon of the gther, Ses drawings: This do-
ne, £it the Inmer Floor up sgalnat the Quter
Floor and bend the Chute up about 12' from
Front Wall {not Inner Wall). This will make

Juls's
But

The oxcess length of this material, Inner
Floor and Cnute, nt the top of the Coal

Chute. The Inner Floor and Coal Chube will
of ecourse go from side to side of the Wrap-
por. It will be helpful to pencil off the
location of tha Floor-Chuis locatioh en tho
inside of the Wrapper bufore Installation.
Carefully rit and Chute the top of the Coal
Chute te the top curvature of thu Wrapper.
As before, first tack selder in place for
oxact location, then pormanontly solder
short lengtha at a time, with top of Chute
right on top of veriical section of Duck.
HOTE: You will not be sble to get all dim-
vnsions to come oul to these exant protoly-
pieal ones, so do not worry too mich about
them. These will get you clese. Install
{the Inner Wall, and the cubical shown on
C&0 and
PM Burkshiros there is no  cubieal, bui a
plate a2t an angle all the way acroess (scrap
material),

TENDER FINE DETAIL -~

Material Lz mnot furnished as Tender
will probably be filled with coal, but if
you want to install the slanting interloxr
aides and Baffle Plates, the dimensions are
given in the drawings. The center of the
Tendor Floor from the Cead Chute to ihe
Innor Wall has a 12% wide »slol over the
Copl Scrow, Some asort of a screw may be
found to put in here,about 12% in diametor.

A very snall angle iron, 3" oach side
can bs soldered on the inside top of the
Coal Bunker, see drawing. It 1is on the
full longth of the top of the Bunker only,
Just tack soldersd in severazl places on the
inside. Befere this 1is put on, Beading
ean be scldered around the entire top of
the Wrapper, using slightly overaized ,020"
brass or copper wire, which has boen an-
nealed, then drawn thru the fingers to
straighten, This is a bit difficdt to
put on so most may want to omit it, Tin the
ontire top edge of Wrapper and the wire,
then start soldering 1t on tho top odge
of the Wrapper in front, scldering enly a
short langth at a time, so as not to unsol-
der that alroady on, probably best for most
to tack solder at first for some length,
uging a Seldering 4iron. Then straighten
with pliers, and pormanently soldor. Whun
this is done you can file the Beading por-
fuctly atraight.

For the front and reawr Grab TIrons,
rathor than using brass wire, that, bends

the Wrappor, as 1s prototypleal,but is much
too 1ittle soldering surface, we find a
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much more rigid and pormanent method 1is
to make the Rails out of ,020" (or ,032W)
plano wire,bond them to shape for the loca-
tion, each wend going directly into the
Wrapper, On the frent and rear of the
Tandor Wrapper above the horizontal rows of
rivots at the top and bottom, there ig in
oach corner a scparate rivet punched, These
are not rivets but location holes for
drilling out for tho Orab Irons, One pair
of thesu rivets ls missing in one corner,
as tho die did not have room to put them on
8o you will have to lecate them., Or, for
some other Wrappers, hold one in place,mark
the spot for on# end and drill the hols,
then insert the Rall in the hole and mark
the hole location for the other end, then
drill that hole. This procedure better a-
1igns the heles. (Bofore drilling, ofither
canter punch the hole locations or push an
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trdentation tn the Wes-
ppor with your scribe
orprobs . Now insert
the Rail in the holes
with very thick Solder
In Paste and toroh
solder with small {1~
amo snd using the pr-
be to make the scld-
ar flow well arourd
the wire ard hold,
giveing » slight f1l-
lat, for a good asc-
urs sttachment allow-
ing the wire to turn
gray at the joint,
Thus 1t w11l not fall
off lator. Should yow
got tho holes just a too Tar spparter too

close, use your grinding disc to grind a
trifle off of the inside or cutside of thu
pin on both ends so both align with the
holes,

Along the sides of the Doorway, from
the Inner Floor to the timber on top are
angle irona, probably 3%, alanting down
and rearward at about 459, On thess are
placed planidng across the doorway to held
the coal back. Of course, whan soldering
the anglos on, put wet swabs on any near-
by soldering that may coms lcose,

Outer Floor bracket is held on the Wrap-
peradth 3* angle irens. This Outer Floor
may*haye to bw made shorter than the 176"
shownt for shorter than 30" radius curves,

Particalarly on 30" radii, possibly
less, you could fit an Apron(plata) between
and over the Tender OQutar Floor and the Cab
Fleer, 4 pin could bu put thru the Apron
in {he Cab, with the Apron extending
bagk Iato the Tonder and rounded te- .
the gurves. You willi have to experiment
with this. .

If desired, a bit of scrap nateris]
gould bo solderod on top of the oast Buffur
abovogphe End 3411, and corners roundad (it
could not b cast this woy). The fromt of
the Buffor and cornwrs rounded a bit, 4
afety Bar Pooket below the Draw Bar Pockut
evonld be added too, seu drawing, with hol
thru it for screw to tho Draw Bar. o

The horizonial Grab Iven (or Rail) to
the right of the Ladder ia installed exmat-
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'ly the. same ao

vertical 'Grnb Rail,explained
atsve, o

$200.5 WRAPPER, USRA TYPE--Thars seems to
be soms varlsnce in them, particularly how
far resrward the Coal Chute goes, and the
shape across the top of the Coal Chute, Some
aorap with some rivit detajl rsuybe ineluded
with the kit for some added details ~ that
you may want to add or the bottom or Chute
may be sent too long for these dotails, s&o
gave scrip. Terder Bunker sldes streipght,
not curved imard at top like later Terdors.

Tha first stepistopgrird and file the
sides of the Deck tr just barely clear the
rivets, 10' wide., 7This will be the width
of the Torder. The Terder bottom is than
cut this width end same eornor radid, cut a
trifle leng and fit later. Cut lerder floor
samg width, {Coal Chute-flcor). File front
and rear of Bunker from - to — , Cut
the Coal Chute-floor a bit leng ard berd
about 4#5° at their junctien, fitlater, When
it 18 installed the Chute portion will be
st an engle of the rivets on the side of
the Wrapper. Ses #209.1,

Installationis started by first tinning
with soldering iron the Deck's urder side
ard inside of wrappsr all around where tha
Deck will go in, top edge of Coal Chute-
floor, top and bottom edges of Tendaer inside
of wrapper all around. First install the
Deck 3" below top of wrapper, aleng the top
row of rivets, It willbedifficult te hold
the Dock even all the way around, so the
tack soldering method will be bhest, That
is, got the Dack in proper position in one
place apd solder just this owme spot, then
further on get in position and solder that
spot, eotc., until soldered all along. Start
the soldering at the back, but first note
thet the Deck is bent upward to mest the
Coal Chute, or add a piace so it will, cr
on some Decks it goes stralpght on teo the Ch-
ute without being bont upward. A1l soldering
done from bottom. If no 1ight bulb is to
be installed inside, the tack soldering iz
anough, otherwlse solder short lengths at a
time betwean tacks. This soldering is best
done with a heavy duty soldering iron, other-
wiso a torch, with thick folds of cloth under
the fingers, droping small bits of solder
at each soldering spot. An eye dropsr of
water could be kept handy to wulekly ohill
the solder in case the fingebs get too hot.
You will not doubt find this fitting ard
soldering a bit difficult with & torch.
Holding each side of the wrapper between
fingers will give the prassure tohold wrap-
por against the Deck while =oldering, If
solder does run up the sides of the wrapper
sbove the Dack, make a small chisel from
& nail about 1/16" wide to seraps out the ex-
cess solder, then brush with stiff brush,
proferably brass, Do this later when all
soldering is done, You may notiece bottom
redius of corners different than the top,
sowith long nosed pliers bend bottom radius
the samme us the top cornmers.

Baml the curved door wayof the Terder,
'C'  perfectly straight and both sides equal
distance inward, You ahould square the back
edgo of Terder bottom with a squaro,cutting
off square, asme for the front after draw-
ing doorway contour., A 10¢ store square
1is good enough. Then fit the Frame bottom
inte the wrapper at the back only, tight
against the back and draw arourd the deorway
contour, then cut out these contours, a bit
long, then fit bottom inside the wrapper,
Then set wrapper upright on the workhench
anwd fush the bottom down to the bottom of
the wrapper, end pushing the bottom rearward,
How tack solder the bottom at the back, and
various apots along the side, You may have
to re-position the bottom from spet to spot
ard solder these spota asyou go along, like
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youséﬁ for the Deck, and pressing on each
side {with fingars over foldsof cloth) te
hold the sides aginst the bottom at  that
point, When all soldersd, fill in betwaen
with plenty thick selder, short stretches
at a time so positioning of the bottom will
not change. File crosswise of the Tonder
bottom to remove high spots and tevel solder,
You shottld get & smooth filing of the solder
along the edges as this area Will overhang
the Frame,

Now to install the Frame te the Tender
bottom, Drill a #50 hole thru the outer
starter Bolster holes for 2 wheel  Truck.
(If 6 wheel Truck is used, drill out imard
holes #50 ard tap for 2-56), Fesition Tend-
er on Frame so Tender is inward of tho Frame
erds (End S311) 9" et each erd amd side of
Terdur over harngs the Frame equally on each
side. Be sure front of Frame is in front,
Distinguishable by the sizeof Coupler and
Draw Bar pockets, Draw Bar the shortest.Now
Stick a pieco of plano wire, long peneil
lead etc, in the forward sssembly hole to
mark the spot todrill onbottomof the Tenden
Prafereably to drill this hole in the Tender
Bolster hole that iz not uwsed, Drill it #42
and counter slpk it with & larger drill teo
use & 2-56 flat head serew, rourd head could
be used, Drlll rear one too, Stickawoodon
hardle of something up inside the Terder
hottom where you want to drill it, center
punch agalnst herdle, then drill #482, Sand
arourd this hole inside and tin, Sand the
bottom of & 2«56 brass nut too.. Cut a wood-
an mateh down {or make such 2 dowel about
about 4" or longor) in diameter and screw
it into the 2-56nut, Witha cut-off disc side
sard the hex sides elean and put plenty of
Solder In Paste onand around the bottom amd
hex sides and hole in the Tarder bottonm,
inside. Stick the end of the dowel that
Solder In Paste 12 on the nut buttom into
the #42 hole inside the Tender bottom. Add
a small chip of sclder on a couple sides of
the hex and torch to Terder bottom. The
stick will prevent solder from gotting into
the threads, hold and align the mut te the
hole. Do goed scldering hers, Remove the
stick and screw the Tender Frame to the
Torder bottom, Either drill the other #42
hole thru the Frams hole into the Torder
bottom carefully aligned, or merk the hole
ard drill. Dlsasgsomble Frams and  wrapper
ard simularly solder a nut on the inside at
the rear, except you will have to hold Tend
or up and torch from the bottom, outside
The firat scraw scrcvod in may start hard

with solder in the lead thread, With . the
Frame on the wrapper, stop and azzemble the

Trucke and put them on the Frame,

Lay the floor portion of Cosl Chute
over top of wrapper front, over walk way,
and extebding past front of Tender 1°'6",
Mark area with.pencil to be cut out around
doorway, iniatially Fromt of Tender
cutting about 1/8™ leas
off at *A* than neesded.
When fitting, more may
be cut off hers. The
shaded area is ths por-
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tion removed. low place Chute=floor in the
proper location in the srappsr, Chute angle
ard 211, then set Termder up to the Cab to
so0 that Tender floor and Cab floor are level
to each, when they are, mark with a pencil
on tho inslde of the wrapper near the front
the floor helght, Chute should bs over tho
anglod rlvets inside of wrapper. Most cosl
Chutes gsesm to be flat acrosa the top, with
the corners slightly rounded for the USRAYs.
Appoearently later the corners were more
rourded, then later the top oval from center
outward, of varying shapes. With the Chute-
floor in place, mark with a pencil inside
the wrapper along the flgor, up the Chute
ard door ways, then sand these areasto take
solder, and tin,--of course odges of Chute-
floor on the top side, Hold Chuts-flsor in
place with fingors on each side of wrapper
ard pressing togesther (with folded cloth
under the fingers). A heavy duty solder-
ing iron 1s best for here, othorwise a tor-
ch. Put soldering psste on both mating
pleces and lay small bits of solder along
the cracks and tack solder all around first,
then resoldor again, as on Deck

If rear llght wiring 3s wused, drill
holes in the Tender bhottom over the Frame
sactions, so they will not be seen. Thesa
holes can be used to thread the wire to the
rear lipght.

To make the front cublcal of the Tender,
from serap, fit and solder in a emall ploce
at "E' "F' 3" below top of Tendar front,
then fit ard solder in *A' behind it. Notlce
this one comes to the,
top of the Dunker, from-
irg o cubieal, Bofore
Titting 'E' 'F' be sure
each side of bont in por-
tion isbent in equally
on both sides.
DETAILS--A platform
can be made as shown
from scrap and soldered
over top of Tender f1-
oor extending out in
front of Tender, Make
a f1llet at D' with
solderdng iron, bet-
waen Terder flcor and
platform junction,

At the botitom tip of
platform, ‘D', acld-
or & Boller Step on
each side., The fr-
ont edge of platform
.y have to bo curved
rearward,

For interior de-
tails of Baffles{Jofl
them, Beading, Coal Secrow {except L. Pac-
ifie), amd corner, long, Grab Irona, see
#200.1 Tender Wrapper wrder "Tender Fine

Datalls,
It would be adviseable toudd 2-3 ounces

of welght to Tender for much better elect-
rical plck-up

FOR USRA's—~First fit and install trlang-
ular velns at front of Dack (see #$#209.1),
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| rigidity.

«around the Tender with

Bunker Ladder #225.1,
roar Ladder #224.3
Hatoh #217.2, IAght
#86,7 or B (appear-
ently not on USRA's,
but later models

and Stops #222,1
amd .2. In some aress
whore you have eXcess
sglder, such as on to
of Deck, you ceén re-
move 1t with side of
dental burr.
Or small
chisel, des~
cr bed previcusly.

Solder

#209.1 TENDER DECK (TOP) -

Thege are made & shade wide so they can
be used on 2ll Tenders. To install, {irst
cut A large hole or holes in false bottom
‘for access under the Dmck area with cut-off
disc and hand grinder., Do not get hole too
cloge to Wrapper or assenbly nuts and lose
Tin underside sedges of Desk
liberally, and inside top of Wrapper spar.
ingly, where Dack goed, including whare Dack
bends up to meet the Coal Chute, as indica-
ted on the drawing, shaping also %o the
curvature of the Bunker top. Place Deck in
place, approximately, and wrap light wire
enough 4tension to
hold ths Deck in place. Then carefully, u-
sing torch or soldering ircn,tack solder a-
bout 6-8 easlly accessible spots from the
inoide,with the Dack about 3" balow the top
of the Wrappsr. Then iAf Deck is even all
the way around and fitted to the Bunker
ourve, you can permansntly solder by adding
mors {lux to the entire joint plua & few
beads of solder along the joint, and terch,
using your probs 4o spread the solder.
Cautien: Do not get too much solder on the
Joint. so that At runs thru the joint to
the tep, making a fillet there and covering
the Deck rivets -~ which is the reasen fer
soldering from the bottom., It is helpful
to solder only short dintances at a  time,
rather than a long strlp of melted solder.
Any objectionable solgier that doss oome
thru to the top, it dan Dbe scraped sway
with & knife and brushed with a brass wire
brush, which does 1ot damage the brass
detail -- remember this for other places.
The little holes at the rear of the Deck
are left az they are,they are water drains. .
On some Tenders they do not have the verti-
cal sactlon of the Deck at the Coal Chuts,
but the Deck extends on level to the Chute,
then there are vertieal triangular f£in
braces, about thres of them, USRA’s prob-
ably had 2 veins, possibly 3 and possibly
none, just the verticel section,your choics,
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f#211.1 TENDER FRAME --

Your Frame and Draw Bar has boun design-
od to wliminate all Tender wiring (unloss
1ights are usud), thersfore, the Tepder znd
enginu partm should not touch te avold
shorts., Assembloe Buckeye Trucks according
to their Instructions, then disassumble,
unlesa you can get the Bolater Screw in the
Truck Bolster without removing the Whuulas.
Drill 7/64% hole in the Truck Bolster for
$212,1 Bolster Scrow!s shoulder, then ro-
drill $#35, Serow the Truck Bolstor te  the
Frame, shoulder of thwe screw thru the Bol.-
star up tight to the Frame te lock acrew
in tight, Assemble Truck and Wheels aftar
tha Wrapper is fully installed, When thae
Trucks are installed, top of each Emd Sill
should be 413% above the rail heada. If
2411 too high, remove Trucks and grind
off Frame pivot the amount it 1s too high,
if Wheols will clear the underframe. The
Coupler and Draw Bar Pockets arus prototype
ical length, 0 you may have to grind off
tha inside length to clear the Trucks, un-~
luss you re-drill the pivot holes in the
Frame Bolstur about 1/16*-1/8" rearward,
or the Truck Bolster holu forward. Imstall
thu Coupler aof your cholee, so iits cen-
turline {CL) is NMRA 17/32% above the rail-
head. Ho instructions are buing given herc
bocause various types will be used, and the
Coupler manufacturer will give their in-
strucetions, A Cover Plato can be soldersd
or glued(for easy removal) on bottom of tha
Coupler Pocket, with a hole thru it to
screw, if Plate soldersd on. Holes have not
been drilied in the Frame for securing the
Wrapper, as sach rodeler may want to securs
it Jdifferently, As a suggestion, after the
faloe bottom is in the Wrapper, 4-§43 holes
can be drilled thru the bottom of the Frame
on the {lat portion, under each rear Wheel

in front and each front Wheel in the rear,
thus out of sight, After the holes are
all drilled, set the Wrapper on the Frame

and drill thru the Frame holes and thru the
false bottom. How tin around ‘these holes
on top of the fulse bottom, and the bottoms
of Tour 2«56 nuts, Cut wooden dowela or
mateh stiecks and screw them thru bottom of
fulse bottom,up thru the 2-356 nuts. The do-
wels pive both good alignment of  the nuts
to the holes, holids them ticht to the floor
and prevents solder from getting into the
threads., The wood can be wetited 2 bit, and
then torched at an angle to reduce wood
burning, the nut will solder quickly to
false floor, The bottom holea in the Frame
should Le countersunk to take flat-headed
2-56 screws. Before painting, Lf desired,
the lat screw heads can be filled with a
poor nixturs ol plasticwood or other {iller
{putily), sanded smooth and painted. It can
easily be scratched out for disassembly.
The bottom of most Frames need no filing as
prototype is cast too.

Frhme Contour

Top {ieu
With the Wrapper secured on the Franme,
reund sach of the notches near the front

and rear of the Frame to the curvature of
the corpers of the Wrappsr, as in the small
If desired, the front Sill can be

prototypically ground and filed to the cen-
tour at 'A', and Treads soldered 1in frem
scrap Running Peard matericl, Draw Bar apd
Coupler pockets ars prototypical widths en
the outside, For youwr curves, you may have
to sither file the peckets wider on the in-
side, or the Draw Bar and Coupler Shank
narrower, or both, Fer tighter curves, you
may have to make the plvot screws here
nearsr the Frams apd than drilled for you.

211,4 FRAME, COMMONWEALTH OPEM FRAME,
CABT--Theso Frames are sard cast {feo Targe
for last wax, and too expensive for dias),
So they vary widely from Frame to Frame asz
to smoothness. Many eastings were rojected
becauss of thin Mange, thus increasing
bacause of thin top flange, thus increas-
ing cost. We took the roughest sample
casting and prepared ss follows, which mads
& very nice Frame when done ard painted, You
may omitt some of these, First of all the
prototype Frame was a rough sand casting,
50 your model Frame should not be finished
smooth like sheet stock. But Af sides of
Beams very rowch, poover them with the sida
of a dental burr, long style, .
Your dentist will be pglad to give you old
ones, he throws away many of thesd, This
operation will remove high spots of the peb-
ble effect, and somewhat square cornors,
One burr will clean about 34 Frames, The
burr may get a bit dull at ths tip,so slowe
ly grind the tip off, A file could be used,
but much harder and slower. The Truck swivel
Will need to bo filed, smooth and flat, pate
ings filed off, Our rough sample had bettom
surfacos of flango and the outside of the
sides very rough, which we Gcmoothed with
side of eut-off dise, ©Of course the topof
Frame needs only light filing to level high
spots, The Draw bar and Coupler Pockets
were mide protoiypical lengths, the long
Pocket for Coupler, rear. You may nave To
remove some of the length of imvard ermd,so
Trucks will eloaron your tightest curves,
particularly ti-rail with langer [langes.
Prototypically Trarme is cast as "I heams
for stremgth. This is impossible for us
to cast. Taw will want to add it as it
would he oxtrewely difficult, but if you de,
about the thickness of sheating Ilanve to
be added (about ,032" to .04C") should be re
moved from the complete tottom surface, ex-
cept. cut out for Truek Fivit. Probably
eagiosat to add this in strips, rather than
sheet, then cut holes. The Coupler and Draw
Bar holes are drilled and tapped 2.56inthe
nost generally used locations, but can be
drilled and tapped in other looations. The
tops and erds of Frame (End 5i1la) could be
filed smoother, where thay extend past the
wrapper (side of cut-off disc could be used
instead of file). MNote, wrapper will uver-

hang the sides of the Frame, Bo asurc top
of Frame is flat. Install Cast :Steps and
Strap Steps later, #£222,1 ard $222.,2 amd

Draw Bar $#214.1, game for Coupler,

The end most Bolder holes in the Frame
are for 4 Wheel Trucks, which most gennerly
will be used (for Andrews Trucks), ard theae
holes come drilled and tapped for you, If
6 Wheal Truoks are used, drill imvard most
holes #50-and tap 2-56 for cur Bolster Screws
$212.1, Tho unused Bolster holex can also
be drilled #50 and tappesd 2=-56, hole count-
ersunk with larger drill sca flat hesd sorew
can be used to scrow Frame to Tendsr bottom.

With thiz done go on to Wrapper #200.5.

#212,1 BOLSTER SCREWS -w

These stesl 2-50 screws are usad for
wireless Tenders, For installation, use
Frame $211.1 and Buckeys Trucks #234,2.
If Truck Bolater iz too tight when Bolster
Screw is screwsd in, the Truck Bolater 1is
too thick and the siesve 13 not seating
againat the Tender Frame; so [ile or grind
the Bolster thinner on the screw-head side.

22

If the Tender wobbles too much from side to
aide, the Truck Bolster is too thin: nake
a thin washer to put under the acrew head.
These are reject Crank Pin Screws uswally,
80 do not uss for Crank Pine. While these
are used onall cur Tender Trucks, #14.2 long
Cramsk Pine can be used enmost Trailing Truoks,

£214.1 DRAW BAR, INSULATED TYPE —-

A 1/32% thick brass Draw Bar stock only
iz furnished for you to shaps, as dies to
staap them would be very expensive, basides
your nesded length is unimown.For mors than

Frame Ty !
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27" radius curves, use roar Tender Draw Bap
Pocket hole and on Frame the noxt to last
hole, or for less than 27" radius curves,
ugs rear wngine Frame hole {(and a nut),pos.
aibly rear Tonder Pocket hole; experiment,
For tight curves, about a #10 wire could
also bu used as a Braw Bar, bending loops
at each end, filing loops flat te fit tube
and shouldered scrow, with wire at loop
at engine Frams continued to take tho Hotor
wire, Before using tho furnished Har, it
1s best to make ono out of any scrap to
doturmine whore the holes are to bu loca.
ted. The drowing will give the approxdimate
locations to start with, The prototypieal
space botwoen engine and Tender 1is sbout
3*, which you can usu for ovor 299 radius
curves, It is suggested that you make o
slight curve in the Draw Bar, @o if the on.
gine and Tarcier should be spaced just a bit
more, the Draw Bar can be straightened
@ bit, or if they can be drawn closer, bend
a bit more curve in the Bar, Asscmble ace-
cording to the drawing, the Ber going over
the tube and insulated washors on each ond
of the tube so the screw can bo screwed up
tight on these washors, Bund tho spring
bronze washer in a curve for Tender end,
The unginu end of the Drawbar is bent downe
wird to clear the engine Frame, and to sol
der © {rue swinglng flexible wire that goea
to the Motor (other ongine wire grounded to
the Motor or engine Frame).

=T e

If Tendur Light is used, a
have to be draped between engine and Ten-
der to look like water pipus. An easy con-
nection for this (or regular Tender wirocs,
when used) is a 1/8" tubing, with ons wire
soldurad in the ond of it., Then éut sbout
.005" thick spring brass or bronze in a
strip about 1/16% widu or 1ess, and bend
as shown in drawing. This slides onto the
tubing. This makes a very wsimple connec-
tion, and is easy to pull apart by pade,
ling on the wires, without lear of breaking
the wires. You do not have to get hold of
wach connector to pull apart, as other
Jack and plugs. Cover all oxposed brasa
and solder with upoxy for good thin insu-
lation. Even butter, an oversized hole
can be drilled for the tubing in the Ten-
der Wrapper, well-coat this holo with epoxy
ag insulation, then when it is aet, 8poXy
in the tubing with the wire already sol-
dered in., This is effortluss to connect
and disconneet. A cover plate can bw sol.
dored (or glued for easy removal) over the

wire will
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bottom of the Draw Bar Pockot, with a hole
in it to reach the screw.

Engine piping can appear to go to the
Tender by renning them toa brass cross mem~
ber soldered on the Draw Bar. The piping can
ba  amall, quite flexible 'spaghotti! from
vire or an electronics shop. Larger plping
of small round shoo string, smooth type
string or nylon stained or dyed black., The
latter Plicbonded at mach end. For the
'spaghetti', solder short stubs of wire on
the cross membor to tightly push the *speghe
otti' on. Varlous engines will have differ-
ent numbers and sizes of hoses.

$216,1 BUNKER DOCRS ww

Solder these on with torch, where noad-
ed for your engine, putting wet swabe on
other nezrby gsoldorings. See £200.1

EZJ.Z.ZL HATCHES ww

Those are long Hatches for mors modern
larpge Tenders, soldered ot the Tender Dock
lengthwlse as shown in Price Catalog., Lay
Hatches in proper position {usuzlly two or
three or more tight togethor),pencil around
thom on tho Deck, then romove the rivets
undernoath, place wet swabs all around Deck
and Wrappor Jjunctlon, then solder in place
with toreh, holding in place with probe 1if
necessary. Use thick Seldering Paste hore.
Starter holes are cast in Hatches for Orab
Iron handles. Drill these deeper with §72
drill and inatall #175.1 Grab Irona, which
you should see. Theso Hatches could be usaed
ag singlea or doubles crosswise or length-
wise,The aquare corners can be filed round,
See Tender drawlng for sample location.
Sae #200,1,

#217,2  HATCH, USRA TYPE--Install as above.
Are usually instslled crosswise on Deck,
such as on USRA Tondwrs, 2'9" from back,
contersad on Deok with hinge forward, ex-
axple soo $200.5

122051 REAR LIGHT, RECESSED TYPE -~

egt are usod on more modern wngines,
rocessod into the Tender Wrapper as shown
in Tender drawilng. It can be 1lluminated
from inside the Tender By lightly epox-
¥ing tho bulb wires to the Light or Wrapper
inside, or amall bracket made +to support
bulb, epoxy-coated for Inmwlation. There
is usually a 1" cenduit that gees strait wp
from the Iight to the beading of the Tender
and follows the boading, under it, right on
over the Bunker to the {ront of the Tender.
ALl other pictured Headlights in the "Price
Catalog® were uzed for Tender Ilights toe,
When wiring these, leave the wire a bit
long gbove the false bottom, ac that you
can separate the Wrapper and Tender frame
a c¢ouple of inches, for easior worklng.

Bes #200.1 for typdeal looation,

f_% STRAP 57 =-Looate on all
four  gorners of Dsrkohires (CaC, HKP & FH)
ard many ether Tenders, while only on rear
cornars fo scms, 1ike USRA's with Cast Steps
on_front eorners.

Ty, or Frame upside down, with or,
withelh/ thd Wrapper on it, Locate mpot for’
Step at odgs of Frame, FIla Frame clean to
take solder for Step brace, Cut some
braces from about .0 sheot brass, aboul,

1/16" wide. Hold Step in place,
down, then bend brace to shape out to
length, Solder brace to step with mmell
toreh flam®.Now the Step and bracoe will sit
on the Frams, both pre-tinned. Apply thick
Soldering Paint on the Frame at Step amnd
brace location and pre~heat the Frame to
nelt the solduer, getting a good coating,
probe may be noeded to spread it a bit. Add
more Seldering Paint, put a wet swab on the
brace on bottom of the Step, set tho Step
in place on tho Frame and torch the Frame
only until soldered -~ siray heat will heat
the Step cnough. Thess Steps soum fragile,
but these braces make them very rigid,
Various Tonders have different wshape to
topmost strap that is attached to the Frame
which can be bent as reguired, BSee Tender
Wrappor drasiing, $200,1

$222.2 TRIIER SUEPS, CAST TYPE --

Host USRA's usod Cast Steps on front
corners, Strap Steps on rear, Grind gatings
down to about 1/16" long, file sround pin
lightly to ramave rough spots., Then locats
ard center punch their location on  the
front cornors, fIlush with front and sides
{Emd 5i11s, Drill these 1/32" deap with #54
drill, thon redrill $53. This i3 a tough
brass, so remove the drill occessionally to
romove chips and cool or lubricate, if only
with-saliva. The same Af any tapping to
be done and screw in little at & time. push
step in with a back and forth wmotion until
it seats, IF it will nol seat, romove soma
pin length or diameter. Then remove them
and put Solder In Paste around edges of step,
but mot in the hole, reassembls ard torch
solder, You might have to add more Solder
In Paste arourd formed cracks and resclder,
to be sure they are filled, You could grind
off pin and solder on diractly, Pre-heat Fre
ame to melt SIP, ineert step and retorch,

#224 LADDERS - .

Locate position for your Tender and
torch on,with medium flame, to rear of Ton-
der, with angle at end of long top rail
goldered on top of Dack, as pletured in

"Price Catalog". Alsc see #200.1 & #200,5

strape

122%1 BUNKER LADDER ~m

t8 on Deck, leaning slightly forward
and against Coal Chute. See Tender Drawing,
Put wot owabs on nearby soldering. Also see
#200.1 & #200.5

tzzzil TO0L CHESE ==
ege ars generally on the left under-
side of the Tender Frame bstween the Trucks

and slightly forward of Tender middle,
and B dinward from the side. Bend top
astrap ends as shown in "Price Catalog" for
soldering to the Frame. Pre-heat and tin
the Frame, then put Chest in place, heating
the Frame only until soldered. See $200.1

$231,1 & 42 % B SYSTIM, J2MISK, AMD_8-

——

12 Wheol Tenders (Berkshires)

ﬂ Brace B

rge Lever
D D

Large For

8 Whoel Tenders (USPA's ete.)
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Draw a lind from cerner to corner on
bottom ef Tapnder Frame te locate the cup-
ter,. This is whers you drill a .059" hole
for the Yoverage bracket 'A' (or “Jjust the
cantar of the 'C) lever for ths B8-wheul
Tender), and is soldered in. Make rods ‘I
for l2-wheel Tenders by bending one end of
a narrow strip of shest stock to simulate
one side of a fork, or for 8-wheel Turdler
cut one red in half, soldering a small rod
(wire) to it, so it and all rods 'O ge out
under the Wheels, On the bench assumble
211 rods, levers and Brake Cylinders with
021" pins according to drawings. Pin heads
can be filed smaller amd hex-head, then
soldered underneath, Locate where holes
for Drake Cylinder ping are to be drillued
by setiing the whole assembly on the Frame,
and drill them 1/16", Put Cylinder pins
in their holes with wet swabs on the rig-
ging soldered points and torch in by torch-
ing from the top of the Frame. To keep the
variougs levera from falling away from ihe
Tender Frame prototypically, make mmall
brackats of wira, of shape showm, to b
looped over the reds and to the Tupder
Frame,.Solder thenme on with the torch on the
?21}3 side, A1l the prototypiczl locatlens
BY nsed not be used. For model purposss,
all thess can be omitted if the reds and
levers are rigidly soldered together.

$224.1 & .2 BUCKEYE 6-WHEEL TRUCKS ~-
Drill Bolster Pin holes for size Bol-
ster Pins being used, .110" (#35) for our
#212,1 Bolster Pins., Be sure Dolster is
thin enough for Bolster Pin slesve to go
all the way thru. If when the Bolster Pin
iz tight, it's sleove tight up againat the
Frame, the Truck is too tight, then the
Bolster will have %o be Iiled thinner under
the head of the Bolster Pin. I the Tender
sways toe nuch sidewise on the Truck Del-

ater,then a thin washer will have to be put
under the head of the Bolster Pin. The
waghar probably will have to be mads, to be
thin snough. Remove gatings and very light-
1y £1e each Sideframe Bolster 3lot 'A' and
Bolster groove 'B' to remove any bumps that
might be sticking up., There might bs thin
depressions, but do not file them out, only
roughnwss, The top corners of some Plain
Journal lids may be bent upward from cast-
ing, so tap corners down with amall rod and
a hammer, If Wheel Set Spindles will not go
all the way into the Journal holes, drill
out with #51 drill (#40 for AF Wheel Sets).
Put single-bearing Sldeframs on the Bolster
then double-bsaring Sideframe, am» shown.
Kow holes 'C' & 'D' should be in alignment
for 027" asoembly pin. I holes do not a-
lign, bend Polster arm 'E' so they de. The
backaide of hole 'C! should be countersunk
Just a 1ittle with #60 drill turned in your
fingers, and this area £3Ied to taka sclder.
Put .027" pin thru hole 'D! then 'C', the
hesd on the outside and flled hex shapa.Put
pasts flux on the pin in back and the Side-
frame there, Hold double Journal Sideframs
in laft hand and place small rod, nail set,
fiat nail, or back of a drill betwesn nin.
head atd workbench, Press domward e
soldering pin in will hold pinhead tight %o



outside of Sideframe. Get a good fillet of
solder around pin and Sideframe. Cut %the
pin off as close as you can and grind down
to #bout 1/32% stub, or less.

Put one Sideframe on Holster D' and
hold in left hand upside-down so a3 te hold
Bolater at top of Sideframes,and install all
Springs. Springs are easily installed by
putting a length of threzd thru one of the
middle loops to keep it from flying away if

-1t slips out of assembly, then placa the
Spring over apring pin !'F', rearward one
first, then place a knife blade on the top
edie of the Spring and push it Aimvard to
the top Spring pin. ({While not necessary,
Spring Installation is easier if you would
Erind the tops of the springs flat by hold-
ing the Spring down over cne preng of  the
twcrzors and grind the tops flat with the
sidt of cut-off dise,) MNow put the Whoels
Jn this side, Ir Wheel insulation stiecks
out [ar shough, insulatlon washers will
net Lo needed.  Inatall  other Sideflrema,
If Whoel Sets prevent this Sideframe from
going on, some of Wheel insulation probably
is too long and will have to be filsd back,
proferably hubs on inside of Journals filed
shorter, (For hi.rail, both will have to be
done, and possibly somo of the insides of
tie Sideframe grouud thinner,) (These hubs
and insulation protruding on Wheel Sets
are to malke washurs unnecessary.) Since
bheol Jeis Cit snugly in Truck, tha  center
Journal hubs should be filed about 1/64M
thinner for more end play than the end
Whool Sets.Before “dling hubs,si;ht length-
wise of the Truck to see how Flanges align,
and file hubs accordingly. One Whaol Set

might have longer insulatien sticking out,
causing slipght misalignment of the  Flan-

ges, and needs or hub hers

filed shorter.

shortening,

A2 ﬂn,} ANDREWS 4 WHEEL TENDER & CABOOSE
TRUCK éUSRA!n—-—-Theso ars very simple to
aspemiile., First sce if Wheel Spimdles will
go Into Bearings all the way, if not drdill
deepsr with #50 drill, Check Whesl sst's
inaulation sticking out, removing over

1/32%, On ons side of Truck's Sideframe,
grind or file slota across Wheel Bearing to
about 132" deep &2 a gulde to how much length
of the bearing to now grimd dowr or file to
shorten the Bearing, grinding out slots, {Do

both sides of Truck for hi-rail), Drill#32
drill thru Bolster hole for Bolster pin,

Put Leaf Springs of Bolater thru sideframe
bole, you mey have to force it, 'Then inat-
all Coll Sprdngs here{put a length of thread
thru Springs so they do mot flip out amd
got lost, Put Wheela in this side, both
insulated or non-insuleted. Put Bolster
thry other sideframs whils at the sams time
atarting Wheel Spindles into Journal Bear-
inga. Instell other 2 Coil Springs,. Ine
stall on Terder with #212.1 Bolster screws,

tz%.u & WHEEL, COMMONWEALTH DROP EQUALTZER
TEHNDER TRUCK~~We ballove this was used on
some passenger snd wmsil cars,

Remove all gatings. Very lightly file
the 3 mides in al] Jourmal's slotts *A',all
surfaces 'C' and inside Sideframe 'B' to
romove roughsge and beads, Take ans locosne
Journal and alide it into all Sidelrame
glotte, It
should slide .
in freely, if
not, slott 'B*
is sprung sii-
ghtly closed,
s0 slther flle
it out or bend
opsn A bit,
Lay sach Side~
frams tegether
'3, Journal
slotts of one
matohed to the

Journal slotts of the other, If they are
not in perfect alignment, bend one =0 1t
matches the other, Otherwise wheel axles
may not come out parellsl, then recheck with
locse Journal to fit. Bottom of Journel is
rourded. To be J

aurs Journal on

the Equalizer arm

fita in slotts 'p*, W:f
glide Journal in-

te =lott like drawing, Someof the forks 'E'
wors bent when caster ocut the gating, St-
raighten these somewhat with long nosed
pliers so each fork is at right angles to
Equalizer Bar amd tip 'E' is at right angle
to it's vertical bar, 2lsc on Journal *A’
side. File clean insids of 211 forks 'S¢,
Slide Equalizer Bar *D' onto Sideframe °*B*
'C*, Now this bent fork can be mashed ag~
alnst Sideframe with long nosed pliers to
further straighten it, Probably the Journal
here will not slide up and down fraely in
Sidefrans because kqualizer Bar on top or
gide of Journal is bindlng, 5o push a knife
blade down betwaen Equalirer Bar and Sids
framo to give a little spacing for frae
movamant, Ths loose Journal added mow sh-
ould give fras operation of both Journals.
Similerly prapars other Sideframe etc.

If you want ths ultimate in appearance
Tile all outside surfaces as this appears
an all machined Truck, not cast as most ara

Bofore final assemhly be sure holes'G'
on both ends fit both Sideframs pins 'F*,
Thie hole cen be drilled out with #56drill,
Bolster pin hole drilled out #35-§313,

We proferad grinding off rotainer plate
pins 'HY, insert Journals and aolder on &
small narrov retainer plate across the bot~
tom to hold Journals in. Before soldaring
run pencil lead over all close parts hers,
and pra-tin each piece (and remove residus)
to prevent solder from running and solderdng
moving parts together, Add a bit more Sol-
dor In Peste to each Sideframs part, lay
retainer, plates in place and solder with
torch or soldering iron.

Insert both pick-up sides of wheels in
one Sideframe, insert Bolster hole 'G' over
pln 'F' (with round swivel plate upward),
Put other Sideframe also over opposite wheel
spindles and pin 'I' in hols *G', Sdt«Truck
on table with wat cotton swab over nearby
whesl, Put Sclder In Paint over small leng~
th between Sideframe &nd Bolster, along With
amall bead of solder, and solder with torch
or irom. With other side simularly soldersd
You may see one end of Truck wider than the
other. A alight un-noticeable bending of
Sideframe will correct this,

With Journals working fresly, insert
springs on one pin, then use & knife blade
to compress spring over other pin, Put about
an 8" thread thru spring Anthis installation

in casa apring should f1dp out, thus mot
loose it. Cheok length of springs, cut
shorter to ' or streteh to i*, If the cut

ends of springs are toward the inside of the
Treck they all seom to mot evener,

Use our #212.1 Bolater sorow or #14,1
Crank Pin acrews te screw Trucks to Terder
Frams, If nleove of scrow dossn't go thru
bottomof Truck Bolater hole with abaut 1/64"
stickdng thru the top, file down top of
Bolstor swivel plate 'I' until it does orby
ham!, turn 4 #25 drill in bottem of this
screw hole so scrow head w111 go in a bit
Turther, This sloeve,shoulder, is screwsed
up tight to bottom of Tender swivel a0
Truok wiil turn freely. Sheuld you need to
lowor Tender Frawe closar to reil for your
plans, file material frem Tender Bolster
Swivel Plate, not the Truck plate 11%,0r if
Tarder memds to be raized, solder & weaher
on Tender Bolater swivel so hole of washer
i exactly size of hole, 350 Bolster pin
alsove Will now meat well to tha washer,
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$2% .5 & 6 6 WHEEL COMMONWEALTH CAST STEEL
TRNDER TRUCR=--The instructions for these

W111 be sant When you ordog them,

4240, 241 & 243 WHLEL SETS -

On specizl raquesi, these are available
without 1/8" diamoter spacer(etiffuner) beo-
tween Whesls., Wheels can be pulled off so
1/16" axle can be put thru Pilet Trucks,
Booster Bngines,etc., reassemble, gaupe and
remave wWobble, if  any, with  pliers,
Some of the spoke sets will be Turnished as
czst (when castings are pood), so Lhey will
need light filing with fine file of treud
and Llange, ALl Wheel Sets have insulation
protruding on insulated side so  insulated
washers will not be necded. Also, mwst  of
our Trucks will have hubs(spacer) on incide
of Journals to hold Wheels away ivom Side-
frames, so washers will not Le necded, svom
sight you cannot te}l HS Wieel Seis {rom
bLrass, Hven in natural metsl b is  dirri-
cult when machined, as the NS is a slighlly

liphter yellow., To dilTerentiute betwacn
types of Sets, the uxles have bean coded
with epexy a5 neur to prototyps colors oo
possible, as follows:

One side pick-up.......... darl: brown axles,
Two side plek-up,.......nediun brown wxlen.
1S one side pickeup..... Vavaae wanray avlas.

Steel wheels.,....dark shinny black Whools.
Brass & NS...........0ull dark gray Wheels.
(Some NS Wheols caméd out shinny black,)

#260.1  PARTS INSTRUCTION BOOKLET--~Chis
booklet, Imdividual insfrucilons will not
ba sent for any part, however complicated.
It would ba a geod investment to have this
booklet on hand. It will pive you same
ideas bosides much casier assembly of our
parts particularly Temders, Trucks, Yalve
Goars, Piping, popular Beoller demensions ete

This booklet, kit booklet and plans
will be furnished only with "Basic Running
Goar® of any of our kits or conversion ldth.
1f you order a "Boiler Section” or "Tendar
Section”, this booklet is not furnished. We
make this booklet avallable to you at owr
cost. to help you and reduce prices of pari
by not having to put individusl dnstructions
with each and every part ordersd, which takes
snormous tlme, thus & savinpgs to you., This
15 one instance of not wanting to be “Permv
Wise And Pound Foolish", juet for 45;. For
a novice to & Tair builder this 1s o  past
Any new parts and instructions cowing out,
file in proper place in this booliet.

If you have this latest instraction
booklet and are erdering a ldt,yon canyote
this to us and deduct 45¢,

F00.1, .2 & .3 COMMOMAEALTH O-WHLEL PAS-

SENGER TRUCKS PULLMAK
STANDAURD) ww

The Springs enelosed in the kit are ao-
suming yow will put the Bolster Pin 150"
off-centur in the Truck Bolster, mo Bolster
Pin is easily rumoved,without disassembling
the whole Truek. (Il the Bolstur Pin is
put In the center, the weipht table is
slightly high)}. With Trucks on the car,
Springs preforably should just barely com -
prugs, 1/32", to 4 comprossod, We dil act
drill Bolster holes or furnish Bolstor Pin,
not knowing what your application is - woud
plastic or metal gar Bolater, or whether
you want the Bolster Pin off-centor or in
the centor of Bolster. Draw a line from
corner to corner of Bolster for osnter Bel-
ster Pin location, or measurs .150% ahead
or behind this peint for off-centsr loca-
tlon. Look over all castings, straighten
then grind or file off gatings and demper.
fectione. Grind all Wiwel Spindles 090"
to 100" long, then round corners with fine
file. If Spindles do not pgo into Journals



to tho Wheel Hub, drill out Journal with
#49 drill, hold Journal tightly and fued
drill slewly so drdl will not grab, File
about 1/64Y off of ipsido of Journal Hubs,
2 bit more on the contor Hubs, Holding
Sideframuz as shown, aessemble doublu Jour-
nal in left slet of Sideframe, from the in-
side, forcing if necesszary, then the single
Journzl on the right side, with the tip of

#1350 !""/ Center

-
0!
b!_.
X
;Y

Bolster Pin

A
l, cw: i %{ ‘

1 Side Piek-Up

2 Side Pick-Up
Roclker Ar+ at 'B' in the Little groove on

top of centsr Journal. This is only a pre-
liminary Til, For preliminary assenbly and
Iit, lay fiber Bolster on top of projescting
lugs on Sidaframs and screw wood screws in
from the bottom to throesd holes in Bolster
and be sure Bolster fits lugs., If center
Dolster Pin holes ars used, remove all
wood scruws, nnd install the Bolater to the
car underfyams. I off-centur installatlon
is chosun, then remove all bui ons screw
and ingert a Whuel Set whuero the screw was
Lleft in, holding the wheel in by holding
outsides of Sideframes with thumb and
pointur finger. Spruad Sideframss and in-
sart center wheel, then other end wheel.
Put in the other screws, grinding off the
points that stick thru the top.

liote: Both side pick-up assemblsd as
zbove; lor one side pick-up, all insu ated
wheels on ons side with insulating washers,

mMeck length of Springs. They should
nob ta over 200" total length (13/6lths"),
unleas Bolster hole is 150" off-canter, in

which case Springs on the Bolster hols and
of Truck must be 0257 {132¢) longer. If

none are already that long, stretch them.
If stratched too long, cut off with dykes.
Springs a littly long will increase the
load they will cary., If Springs are  flat
on top they are a bit sasier %o install,
but we did not sce any noticeablo  diffler-
ance in looks or operation to warrant doub.
1w cost to make them flat. They can eaally
be made flat by holding Springs down over
jawe of tweozars with just the tip aticking
out and ground with the flat side of your
cut-off disg, Wodge o plece of wood between
top of Journal and tep of Sidefrane
slot, to hold Jowrnal down, Lay & Spring
on bottom of Spring baase pin (with thread
thru Spring to keop from losing it).  Hold
Truek in left hund, with thumb slightly
ovar bottom tip of Spring, lay knife blade
on top of Spring and ocompress it whils
pushing inward under top Spring pin base.
Lift left thusb up to hold Spring in, amd
pull ypffe out. Bo wure Spring ia down
over egsh $pring pin base.

Holding Truck right-side up, 1ift each
Journal one at a time, Some will stick up
becanse 1ln casting, Rocker Arms ars bent zo
Journal is crooked and sticking in slot.
So hold Journsl Lirwly with long-nesed pli-
ars and twist it to sit vertic + Ocoa
sionally the double Jou plecs will look
like 1t 1s either too long or too shori for
the Sideframe slots, or Spring doss not
#it vertlcally, so bend Rocker Arm 'A! near

Journal to the right or laft to lengthen
the Journal spacing, then bend the Jeurnal
vertica}gﬁ. Sve that Braks Shoes are not
touching Whwels when Springs are compres-
sed. Journal on the car, point !'G!' should
.eluar the bottom of the car as little as
pessibleu when the car rocks sidewiss on the
Trucks,

How Whouls should twrn quite freely,
even dry, after rolling Truck Yack and
Tforth on the bench to wear in, both with
Springs compressed and not comprassed, If
not Cree,there is probably not snough side-
play of the Wheels between the Sideframes,
Huba are binding, 8o e¢ither lonszan wood
screws and pull the Sideframes apart, Af
they will not pull apart any, the ends of
the Sldeframus can Lo bont outward without
noticing it, or have to be dlsassemblad
and more filed off of the Journal Hubas,
The ¢entar Wheel should have about 1/32*
to 1/16" side play, depending on the sharp-
ness of your curves. The wnd Wheels clear-
ance Jusi enough not to bind, If one of
the Journals compresses more than the other
end, that gideframe may bo bent downward a
bit, or the other und is a bit high, or
poth. These Sidelramo ends cap also be bont
up or down without noticing it, Or Spring
tension can be adjusted, After +the flrst
Truck, the others will go together oasily.

You now have one of the finest and best
locking Trucks on the market. They surs
give an uplift to AF rivet-sided cars. The
original AF 4-whesl Trueks weres nuch too
near the snds, to reduce swing of car ends
on thelir tight curves, so mount thess Truck
onds about 1 true inch from end of car,

You have noted from handling, the Rock-
er Arm at 'B' occasionally sticks up out
of the geating groove of the center Journal

50 romember this when handling the car,
otherwise the cenier Jourpal will not
spring. This cannot happen in operation as

“springs held it in place,

There are probably a number of ways teo
wire the Trucks. The dravings should work
very well, giving 3east bending of the
leads and breakage,and omittlng all solder-
ing possible, which &3 a source of trouble,
as breakage usually occurs here. In-
stead the wires are looped under tha wood
sorew heads in the direction the screws are
turned. The both zide pilck-up wiring is
the braided drawing of” the wires, Dotted
line 1is to show where cardboard or light
plastic cowld be put acresc bottom of luga
to hold wires underneath, closs to Bolster,
One Sidefrane wire could be soldersd to the
Holater Pin haad (as shown for ons alde
pick-up), with a soldering lug inside the
car on Bolster Pin, to carry the current
on. On the one side pick-up the wire is
colled around the Bolster Pin & full leop
to reduce bending at one spot, and solderad
to Bolater Pin head, It wouid bte a good
idea on thess to wire both BSideframes to-
gether as shown, so epindles amd Journal
on one side ars not carrying all the our.
rant, but dividing the current to the other
side thru the Axle and back to the first
Sideframe. It would be a good ldea to have
some solid detail or acrsw project below
car bottom betwesn Sldeframes to pravent
Trucks from turning olear outward when
handling and pulling wires off or out of
place, aleo a car leooks terribLle when show-

ing & ocar and the Sideframes are aticking
straight outward,
This Truck was sspescially chosen be-

causs it was used on the last of the woed
cargs and the first of the stesl rivetsd
side cars, sc is versatile in usa. We have
aven sesen 1t on many modasrn steel cars with
braces at each snd and a1l rivets op Main
Beam removed.

We belleve you now have one of the
finest looking, detailed Trucks on the mar-
ket in any gauge, that probably operatas as
perfecily as any truck can.......even out-
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of-round Whesls roll as uell as perfect
Wheels,
§600  SPRINGS ww

There i not much mora to say about
thage that is not already explained in tha
*Price Catalog".

It might be repeated, most Springs are
available, and thay are few, are {ine wire
and coils widely spaced. Jurs are more pro-
tetypical, in that the wire ia heavier, and

closely would for those who want the best,
and Springs that actually spring, not be
squaliged from sloppy it of Truck  parts.

Ses 4th paragraph of above #400.1, .2,
and .3 Trucks.

Quite by accident, these bulbs were
found to take 12 volts,extremely brilliant,
but did not mee how long it would stay
lighted. However, at the rated 3 veolts the
bulb barely lighted. At 6 volts, the bulb
at1ll had a2 trace of yellow color, but was
bright. At § volts, very bright anc white,
Obvigusly, the bulb rating 19 higher than 3
volts, probably 6-8 volts. We will consider
them 7 volis.

They will fit into almnest anything you
will want to use them for: Headlights,
Humber Boards, Marker or Classification
Lamps, Caboese and passenger intarior Lumps,
Gignal and Switch Lamps, and other uses you
will think ol with a hole as amall as ,052"
(#55 drill) diameter and .150" long. lHote,
these ara cheaper by the dozen for these
uses,

If there is a black aresa at bulb base,
do not bend the wire hers as they will
break, You might be able to solder them
back together,if so,epoxy over soldersd ar-
ea, It iy best to ramove bLhe black matesrial
by soaking in laguer thinner Lor sale bend-
ing of the wire, and gatling the bulb in a
sherter nole. When bulb is all installed,
be sure the two wires are saparated at the
baoe, then apply a little bvead of epoxy
that has slightly more hardener in it than
manufacturer calls for, for more [laxibil-
ity., #Put the number of bulbs in series
{used or hidden in the Hoiler) whose added
rated voltage equals the highest wvoltapse
you oparate on, plus or minus 1 voit. Thus,
2-6 volt Hicro-Minlature bulb in series for
12 velt operation, or 3 in series for 10
volt opsration. O, put the number of bulbg
or resistors in series (used or hidden in
the Boiler) whose added rersistance equals
26 ohms for 12 wolt opsration or 35 ohms
(approx.) for 16 volis,pius or minug &4 ohms
i un-noticeable, but on the plus side
would increase the bulb life. To chack an
unknown bulb or resistor in seriss with
Miero<Miniature, wire them across your rail
and slowly turn up your throtile to 2 point
whera tha bulb lighte up to barely turning
white, or an acceptable brilliance to you.
T this is the highest vollags used on the
layout, it 18 OK. IF net bright enough,
there is too much reasistance (possibly two
bulbs or resistors could be put in paral-
1el), Or if brightest brilllance is reachsd
before highest cperating voltage, thera 1is
not snough reslstance, pogsibly adding an-
othar Micro or AF bulb in serilea.Some help-
ful bulb characteristlcs are:

§ chmawlé volt AF bulb {some may be differ-
ent ).~

13 clmé=b volt Micro-Miniature bulh..

16 éfmeml8 volt Grain-of-Wheat bulb: ™

Two bulbs or resistora can be plased in

- perallel to reduce their ohms or veolt ra-

ting to one half, for additicnal value pos-
gibilities. NOTE: On most AF transformers
{probably Licnel teo) the voltage starts at
6-10 voltas, which mey burn out thase Indlbs
by themselvas.This may also ba trus of aom-
mersial rheostats and variacs {powerstats).
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609.1 FLEXIBLE WIRE --
ig small sasily installed and hidden

flaxible wire is good for low curresnl wir-
ing of Headlights, Classification, Marker,
Signal,passenger,tender and Caboose lights,
both side pick-up Trucks,and between sngine
and Tender if two wires are used {(and drap-
ed like hose),

#612.1  SOLDER IN PASTR--

This 1z probably as chesap, possibly
cheaper to use than regulsar sclder as praoc-
tically none is wasted, ageinst about 508 -
751 of regular solder is either filed away
or spread out where it does not hold anything
Instructions say not to torch flame on sold-
er, It can be done Af flame iz played
arocund colder until part hoasts up, such as
tinnlng a flat surface, to keop solder only
heating quickly causing quick steamand pop~
ing solder off. This doesn't happen when
solder iz batweon pleces, The liguid will
evaporate over a period of time, Jjust add
some water, For detailed use, see “Soft
Solderding” in our Price Catalog, page 15.
A Jar will last for years. After solder~
ing, wash or brush away the residues with a
wot brush. This amd torch deo not Jlesve
large blobs of solder on your parts to cover
detail, or have to be filed™ away as with
soldering iron., Remember, with a soldering
iro:n, theros has to be solder on the iron
ard the part to transfar thae heat to aolder
the part. This bridge of solder has to be
filad away, with terch youdo not have this,

$6414,1 CYNOACRYLATE ADHESIVE(Cy-no-a-~orel-
ate)~-This adhesive may be the break — thru
you have besn weiting for,that.alwost any
one cap now build an engine, &3 most of the
engine can be assexbled with this—e—w-—like
gluing on parts, (exceapt shest atock te
sheot stock). It sets in 3-10 minutes, so
you ean go right on bullding {3 minutes if
parts fit well or 10 minutes on poor fit of
parts}. Or easy to repalr after findshed
and painted. Can be used on almwost every
materdal, {except very sbsorbant materials
1like soft wood, cloth,eto,) 811 metala hard
wood, plastics and around the house, glass,
lasther, chine, porclain and rubber,e——esto
simular or dissimular materials, Just think
cement plastie, wood or rubber to your en-
ghnoaa, Ve ocod on Zamac, No mixing of
adheslive, coloriess and trensparent,tho not
s crack T3ller, One 2 gm. tube probablyew
ough for one englne, as& very mlmte amount
from tube spout used on one-part only, then
rub the 2 pleces together, hand press to-
gother and let set, This is not a glue
therafore the less used and more contact of
surfaces the stronger the bond amd quicker
sot, Matimg surfaces should be msa perfect s
fit as possible such &5 & Doms curvature
being near perfect to Boiler curvaturs or
flat surfacs rea flat to ancther flat
purface, Parts t it only at polnts will
not be stromg--comversely perfectly fitting
perts are most difficult to remove., One way
to got & good fit is put emery paper or cloth
between mating parts amd work one back amd
forth,.

You can bulld an engine as far ss you
are able to solder, then use thisz adhesive
to fimish, proferably soldering the smalier
pleces, Or solder very small pleces having
smell comtact area such ay Draw Bar Brackets,
Clasaificatlion Lamps, Piplng Clamps, otc,
cewent. all Oth“'t.: 1nc1udiagt3pin§t in C;Lka—-

. Put wet swabs on ceman parts when
:g;daring nearby. Solder Eacks of Ena thr
811 Hods. This allows many more elors
to bulld enginer and probably in half the
time of &ll solderdng, Of course 1t can be
uged on cara, structures or any other herd
material,

When not in use, storein rafrigarator
£6r long long life, Xeep spout wipsd off
to.provent adhesive build up and 1id wen'e

fit,

We beliave the sase and quicknsas of
building and engine is well worth the price,
To romove a part, uae Acetone or heat above
texperaturs to melt solder, 1&35°.

CAUTION—-fio not got & anall awount on

up finger amd rub it on gnother finger as
{: ukol:gi-z seconds to cement thea togethen

$616,1 S SCALE &3' RULE ~-

This is especlally useful to scale the
popular HO scaled drawings from magazine
and bookz to 5. See "Price Catalogh PE16,1,

§700.1 FIGURES --

Small, less obvious bases aru dusigned
with feut on the bottom to stand bettar on
rough surfuces, Gating for casting is loca-
ted here too, so should be shaved out with
a sharp knifo, and feet could Le narrover
too, Bases are purposoly designed too so
thuy can be cut off, neatly filed around
the fuut, holes drilled in the [fust and
nwedlas or stuel straight pin (with hoad %o
hold adhesive) insertwd and cpoxied, glued
or carefully soldercod, Thoen thu pin can be
stuck right in the scenery without i base,
Tue Engineer apd Flireman can be gluad,
Pliobonded or better wpoxied to cab side,or
geat provided in the Cab for them to ait
on, or as drivers in some vehiclms, sitting
in Box Car deors, on boxes, logs,oquipment,
stc. Pedsstrians walking and standing can
e used at passenger stations, on strest
corners, mail boxes, window fronts, around
houses, yards, gas stations, around indus-
try, autos and trucks, along tracks, or
gpectators of work going on.  Sitting
figures and others with bottom kalf cut
off,, ¢can be used in Passenger Cars,
autos, trucks, bussos and Cabooses. The
in Passenger Cars, autes and b&rucks. The
gtunp of one figure can be cut off and the
figentleman® sit on lLenches and chairs, stc,
Workmen ars probuably wmost useful of all,
used Lo work on engines, ODrivers, Wheels,
cars, autos, trucks, track and tie work, on
trackside, gus statlons, Industry, 1ifting
or pushing boxes am! other equipment, load
and loading equipment, barrels, boxes, eotlc,
Boxas, barrals, shovels, picks, etc. can bo
made apnd glusd or epoxied in their handa.
With imapgination, endless things can  be
dona with these, The squatiing figure can
work on things on the ground, in Flat, Box,
or Gondola Cars, or on engines, repairing
tires, track, turnouts or around fires, a-
long with the stump {igure.

Painting -

These [ipgures are cast with c¢lothing for
easier painting. Figures do not stand very
ciloas inspection, so great painting detail
naed not be done, just a "lick and 4 prom-
ise®, Teator's Pla colers at 10§ psr bot.
tle are good or any enzmel.lUse a very small
brush about the size of a tfooth pilck or
cut out the bristles to this slze, When
mixing colors, use only a few drops of each
coler, Colors should not bo glessy, so
add about 6 parts of face or talcum powder
to one part paint, oxperiment as to.amount.
It is easler and quicker to paint a number
of figures at a time, selscting about 5.6
eolors, using about 2-4 sclors per fligure,
besides flash color. {Flesh color easily
made with white,little brown and less red.)
Lay out all figures in a 1line. Probably
easioest to atart from top of figure down,
first paint all hats or hair(and shoesjat a
time, then faces (and hands), then shirta
Jjackets or coats,then panta,then ground or
gross, In this manner the paint next to a
painted arez you can take a 1little care,
while at the other end where thare isn't,
painted care does net have to bo taken, to
save time apd effert, Then vhen dry, paint
tho next adjacent color down the body. By

. 26

using lacquer type paint, and painting
about 10.12 figures, by the time you have
painted -the last figure’s color, the paint
will be dry on the first ones, so you can
paint another coleor on it. So figure
painting is really gquite simple, fun at the
same time, Your chlldren would probably
Llike some, or do the painting.

wwwwBEN D= ==

Webelieve this booklet will be of great
help to you----aven the rank novice, tou get
hils fipst engine made. Like anything olae,
sfter the first one, they are not too hard.

Some of you may feel we should have us-
od more drawings. Maybe so. A Look prob-
ably gould be prepared, but this is not de-
sireable from its cust and what you would
pay for, besides we did not feol more nec-
essary. lost paris can really be asscembled
Just by looking at lhem, thus noe draving
needod, Just some tachnical information
helpful that drawings would not explain.

On olosing we would like to relate an
exparience,
The othar day ono of ny long asscciates

montioned he 1s ¢ model railvosder, I never -
dreared he was,

It would be & good idea to chack our
Ifriends and work associates. They may also
bo modelers, or have baen thinidng about
modol railroading but didn't know any ono
to imquire sbout it, Showing your § gauge
layout ecould develope an § gango buddy,

For some reason many model railrosdosrs
do mot tell theilr friends and associates

about this hobby, You may be aurprised
Wao you know that is a model reilrosder, or
is interested in starting,

ROTE _#1
5Slnce Side Rods are cheaper and casler to
replace than Frames, we would suggest the fitt-
ing of the Side Rods only, rather than the axle
holes as noted belew. After cutting off the pin
as close as your dykes will cut a5 described be
low, use the side of your COD to grind the pin
flat{noct longer than 1/22"), this is cvasier to
pean the pin, Te¢ repeat do this peaning caref—
ully, go as to pean, spread the end of the pin,
and not bend the pin at all. Just a tiny bit
will make the Side Aod longer or shorter, making
this break in to cause the Side Rod holes much
larger, We have found an easler way to fit,bre-
ak in the 2ide Rodg. After Side Rod is fully ase
4embled, screw ons end of the Sida Rod into one
of tha end drivers, one side of the Frame for
row, Now lay the Side Rod over the other rceea—
tric holes of the other Drivers, with all holes
herizenal, over the junction of the Maln Frame
and Cover Plata., How lock down into the ether
holes of che Side Tod, easiest wieh magnatyfng
glasses, and se¢ if the Side kod holes are cear-
exactly over the Escentric holes, 1f not, the
Side Rod with the Hub will probably ba the one
that will be off & litcle, and the hole will
need filing to center it over the Eccentris hel-
@ Put also notice the other holes. It could
be that only one hole is off, so rather than
file one hole & lot, and be qulte large, the
other holes can be £illed to help compensate.
for ingtanca say you have to file that one hole
et the left so it will move to the right, the
other holes ¢an ba filed some on the left., Evan
when thisz zide,if filed properly, you cannot
turn the drivers thru freely, as thesa rods will
buckle, 5o assemble the other side simularly.
Best that the first side well filed so the zecond
gslde will be easier ve £fit and know where the
trouble is, The axles will probably lock when
tightening down the Cover Plate screvs, go pukt
strips of paper betwesn the axle holes,botween
Hain Frama and Cover Plate, This will greatly
increase the life of the Frame, removing them
when the axles become loose, Every tiny bit of
bind need not be removed, az when the engine .is
complete  and ronning with a load, this will qui-
ckly wear out. You will have te remove and . rep~
lace the Side Rods several times after Eiling,
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NOTE #2

Cah, 0-8-0--In case you are
on the fence, carbon rod sold-
ering makes thls Cab assembly
nuite simple in comparrison to
torech or soldering iron--agt-
ually enjoyable, like minature
spot welding, tho is still sol-
dering,

Cut out all pieces, removing
the out line lines, except the
front and back of the Roof and
1t's rear c¢utout. The lines
act as beadlng. Some Cabs did
not have the angular cut outat
the rear of the Roof, but this
one did, s0 cut this area out,
leaving the linas as beading,
Four other Cabs just File the
Line away. Small tabs were put
on the parts, thinking they
would make assembly easier, but
instead they make ascembly
harder, cannot bend them sharp-
ly or accurate, so remove all
of them, 2 each on the front and
back, side of the back, top of
eqch side, top and center of
2affla Plate, see arrows,

there are small Tabs
anyraved marks F
showing “7  lemove
where

to bend tabs or corners,

arrows above, On the top of the
sides, scribe a line between
these seribe marks so you will

know how far to yrind the tabs down.
as dotted lineg, same
for front and back, be-
wng especially careful on the front
and back musting ths sides. later
engravings probably will not have
these tabs. On the treaded floor,
leave 9" extra length oa both the
front and back and 6" on each side
for extensions past the Cab, ‘When
assenbled, any extra lenyth can  he
grodnd off with the COD beyond 1/32%,
1t 8 number of areas ell.cannot be
easily cut out, 50 will have te be
cut out in little preces, the rest
ground out with COD. The Flre Box
at the RB(Running boards} should
weasure about 7' across, which are
the outside lines on the Cab front.
The Ehu outside lines are aliout r?—
yht, So cut out this area not qul;e
to the outside lines and fit to Boi-
ler, Fire Box,now or later. After
all pieces are cut and ground out,
lay engravings side down on a piece
of steel, vise, Arill press and
lightly tap with hammer to get nice
ancd flut, Straighten all pleces.
Windows-~For windows A c i
You want to cut out, mEﬂ R AN
lightly scribe a line |2 - E;
down the center of B |§J@ Lyt
the small windows as
‘A', then ecvery 1/16" make & 1ightﬂ»
punch mark with a sharp scribe avd
hammer, o as to start a # 60 drill,
In the large window scribe a line
around it's diameter 1/16" from the
pane 'E', and scribe across these
lines every 1/16”, 'B' & ‘E', pumch
bhnse, crons lines as before, then
fur bettop control, drill.all these
with #60Firill, then redrill them
with #50 or #5., 'D'. The #60 can
be drill with your Dremel hand tool
with a small chuck in it, but since
the Dremel has such a high RPM. keep

drill drenched with slaiva as tubri-
cant and coolent, much better than
water. Finish the windows later,

The from and back windows to be
drilled later tov, as drilled out now
makes bending the corners almost im~
possible. After the cab is formed,
you can redrill these holes while
holding the drill at an angle, which
will drill out the web betwsen the
holes, and then filed down, Grind

off the burrs in the back.

€ab rorming--with lony nosed pliers
bend the corners by holding the pli-
ers in the corner so the gulde
marks just barely along the
side of the ride of the pliers
and holding the window sectiun
in the pliers next to you so
winduow sectiun does not hend,
hald very tight and bhend the corner,
Saght soross bobtom and slde while
bholding the open corner together and
bend aszenmbly as square as you can,
even tho not perfect,

Selder the side over the Side\k;;;
back edge, as with drawing it
is easier, holding the corner down

on the bench for soldering iron or
carben rod, or on steel, asbestos or
briek for terch., Just tack solder at
firgt to be sure corners properly
jointed, thensolder the other end.
hoof~--To form, bend 1t over about a

1 1/4"~ 1 1/2" diameter form, such

as  aspirin, Tylenal, herb hottles,
shovel handle ete., broow handie to
small a Jdiameter, he lasr 3/4%

e R Y1 XY

over aboul 1" diameter form,
About the last 1/2" bLent lan=-
gth wise of the long nosed
pliers jaws--but careful,
careful, so as nut to get
bund marks on the Hoof, #ead~
tng along side the koof shou=-
id have been removed, and
Roof very slightly overhang
the sides{some others seem to
be flush). There are CL marks
on the front arfd hack of the
Roof, transcribe these marks
on the Lot tom and drav a line
betwesn them, to center the
Roof on the tront and back
when you solder them, Tack
to the lront or bavh only for
now, noting the little aotch
at the angular cut-out is
even with the back of the Cab
see sketch,
Floor-=lend with
“iong nosed pliers,
noticing the bend
marks alony the
pliers as hefore.
Look at in all
directions and
bend even and
sguare, Fle to
Lot tom
of Cab,

with at
least 1/32" *  taille Plate
sticking out all around the
bottom of the Cab, you should
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5z Drill #43 hole

have mucn more, that will he
ground off even after solder~
ed in place, Showld there not
be enough material sticking
out past the sides, the vert-
ical part can be bent outward
slightly, When vou get the
Floor bent to fit the bottom
of the Cab about as clogse as
you can, pencil or scribe
Floor aleong outside of cCab
sides, Inside these areas
pre-tin, same for bottom cdg-
es of Cab sides, front and
buck, then add a bit more
solder to these areas. lald
it and Cab together with a
glove over your hand and tack
solder one side, then see if
the other side will fit prop-
erly, if so,solder that s5ide,
then solder the first gide
perminent. We used a 30w, So-
ldering iromfor all this,

Ca? to Boiler--Now you tan
file out all the windows, La~
ter cement clear plastic on
the inside, The front and
back windows can now be drill-
ed out and filed, if you wigh,

Baffle Plate—-We overlocked
this, 50 cut out ag previous-
Ly drawn, removing the tabs,
Solder to bottem of upper
Cab floor and against the
lower floor and solder from
the back,

Lab to Boiler--Here you have
two cholces to assemble the
Boiler to the Cab. Flnish

Soldering the Roof to the frout,
back, and sides, one place each
then soldering Cab front to the
soiler from the outside, Espec—
fally ugseful if noticoable cr-
acks between Boiler and cab
that needs solder fillet, 1If
both fit well, then Roof can
be removed and front tack sol-
dered Lo RBoiler in about three
places on the inside where
solider shows little, at each
RB location and at the top,
Then the Hoof re~soldered on,
We prefere the latter, especi-
ally if you are not going to
paint the engine. In eithar
case, it 1s better to mark the
boiler where the soldering ig
to be and pre-tin these areas
to get a good solid jointee-
do not want the Boiler to come
loose a year from now. Also in
either case you should flrge
tack solder the front to the
Boiler and view Cab from each
side and top to see if it is
squatre and really not perminana
tly solder to the Hailer until
the rear bracket 15 installed
to attach the Cab to the Frame,
next, @Ay not appear sqare then

CablfRear #Aoiler) to Frame Mount
kake brackhrt from scrap brass
about 1/4" wide and about 025"
thick and what ever hEinEb
t0o get the Boiler CL
here 9'9" above
rail bkead, as nt
the Smoke Box.

Floor

Fram
in bottom of
bracket



