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INSTRUCTIONS  FOR

USRA LIGHT MIKES (2-8-2) (PRRTS CODE  "M')

Nickel Plate Hefiub {61l-#615), used 2 Whael Commonwealth Delta Trailing Trucks

New York Central (#5150-5194), they must have liked these enginaes!

Loufsvilla & Naghville (#1510-1514)

Also many used by B&O, Cah, CCSL, C&IE, CGW, GT, GTW, KO&G, MC, MONGN, FM, PeWV, RI, RUT, SAL,SLSF, SOU, UP, SP, NP
and many, many other roads., About avery road had them,.

USRA __ HEAVY  MIKES  (2-82)  (Parts Code ‘I')

Also CNJ, Brie, FW&D, L&, Milw, WeLE, WP and many othars,
some minor to major change after WWI,
differsnt looking than these USRA's.

right and Heavy Mikes, or

other parta up to a very modern angines quite

Bafore startin wark, re-read "Soft
Soldering" in Parts Catalog, page 14.
Algo nota the “Carbon Rod Resistence
Soldering™, This method makes torch
soldering as obsolate as tha torch made
the solderxring iron, especially if you
expect to make a couple engines. It
®an be made for about $45.00 at this
writing, Tha & volt{non-shocking) 16
or more amp, trhnsformer to the blggest
cost, about $35,00, the rest Lz cheap.

Tha demansionz hexein are the same
for sach engine unless otherwise noted.
The "Parts Instsllation Bosklet™ ls tha
main part of this "Xit Instructica”,
g0 be sure you read it for each part
installed, at least for the first eng~
ine you build. The "Kit Instructions"
is mostly for the order of assembly, so
follow it for your first engina, then
your next one you will have the basic
knowledge, and building will ba much
easier, Any difference with the 'Parts
Installation Booklet" will be noted
here in the “Kit Instructions”. Thus
when you have built one engine you will
nos have bo read comelate engina buwlld-
ing instructioas for each engine. Then
the plans will ghow where the part goes

BASIC _RUNNING _GEAR

#3.5 Counterbalancesecan be installed
now or any time,
#1.3  tmivers
1'6” llzu

1904 103

Rear

#18.32 Frame

#12.4 Motor~-Can ba fitted new and
then removed

#13,1 Flywheel--Same as abova.

14 Crank Ping-—Screws with sleeves
over them.

#16,6 Side Redg-wBottom Ollers removed,
Basura the straight pins are cut
as short to the Side Red as your
dikes will and pean this pin over
DO NOT allow the pin to bend over
which effectively shoxtens or
lengthang that section much teo
muche

#25.,5 Steam Chest--Remcye the little
square fittings just in front of
the large vertical pipes and ona
of two nuts on either side of it,
the inner one, After filing off
the gating, you may have to grind
and file to re-contour the cylin-
der barxrel. ILarge vartlcal pipes
may need bending inware or out-
ward with protected hammer.

RUNNING GEAR DETAILS

Engine screws—Screws ln envelope are
for:
1+2«56 x 3/4 brass rowund head,
Thru Beam~Deck, Steam Chast

and into Boiler

1-2.56 x 3/16 brass flat or round head.
Rear and Frame and into Cab-Frame
angle mount.

1 2-56 x 5/B brass round head & long
zlesva and washar. Tralling Tru-
ck.

1 2-56 x 3/8 brasg round head and short
sleeve, Pllot Truck.

1 2-86 x 3/8 round or filister head.
Hold valve Gear to Frame.

1 6=32 x 1/2 steel or braxs round head.
Screw Steam Chest to Frame,

Some screaws may be a bit longer.
Small diamster screws 2-56, slight-
longer 4-40 and largast 6=-32,

$78.7 & .8 Bojler--Your Boller fis ass-
embled, but do not torch parts
on from insides Beiler as the sand
cast Boilers. Bolletr needs front
and rear mountingsz. There iz a
1/16" brass plate in the front
bottom of the Smoke BoX. On oute-
side bottom of Smoke Box ara en-
graved locations to drill #50
hole and tap 2=56 ,400'(3/8"}back
frow tha ficat for the Light Hika
or ,500"(1/2") back for Heavy
Mike, Try to drill this hole ag
straight as pogsible, then tap it
2-56, or less desireable, drill
tha hole #43 and uge 2-56 nut ine
side Smoke Box, or solder it the~
ra, Assemble with Steam Chest and
Beam-Deck balow,

#5442 Beam-Deck~With tin shears, ocut off
rear portion of Deck 6 1/2" to
rear of notch, leaving 6 L/2",
Lay Pllot Deck undexr front protr-
uding lip of Steam Chest, up aga=
inst the Frams. Extend the lead
of a lead péinil and stick it
down inte the Steam Chest lip
hole to mark where a nas #42 hole
hag to be drilled, HNow a long 2-
%6 gorew ls put up thru this hole
up thru the Steam Chest and scre—
wed into the Smoke Box. Notlce
that Beam-Deck iz abova raill as
on drawing., It it has to be ral-
sed , bottom of Steam Chest lip
can be filed thinner, oOr if it
ig to be lowered, use some sorap
stock to shim betwesn it an Steam
Chest,

#124.5 Cab, USRA--Assenble Cab and
install on Boiler, Differently
than Cast Boiler, it 1s torched
more than the ©Cali, stray heat
will be enough on the Boiler, with
wet swabs arcund on the Boller
except where soldering, to prevent
Boiler sectiocn coming wnscldered.
Cab is best soldered on Boiler by
soldering just several spo¥s. If
spots are small enough and solder
has flowsd well betweean Cab and
Boiler and Cab Fits well to Boiler
these spots are all that is needed
Install Cab Floor with cut out for

{1

in fact about every major road in the country used
You can easily make thess changes with ocur

motor, See last paragraph in "Partg In-
staliation Booklet™ on page 14.
Rear Cab-Frame Mount——
Make a brackat Cab

from scrap brass
about 1/4" wide and %
about 025" thick,
to a length to el=
avate CL of Bofler
proper distance above Draw
rail. Drill ¥43 hole
and solder a 2=536 nut to the inside ag
shown above. This bracket and and of
Frame should be forward of rear of Cab
floar about 1/16" g0 as to give room to
ingtall Baffle Plate later, Put swabs in
corhers of Cab sides and floor. Pra-tin
top of bracket, scraw bracket to the
frame, put thick SIP{Soldaxr In Paste) ou
bracket. Be sure Frame is in center of
Cab, them torch Bracket in place. OF
courzse removing this screw releases the
Bollar from the Frama,

#56.1 Flagstaffg—-

#57.1 Uncoupler Bracketg—e

60,3 Pilob~—

§62,1 Poan md Steps—

Coupler not with kit. Saee §#54,1,
Nota height of shank CL above rail.

#20.1 Leaf Springg——

#64,6 Pilot Truck--You may have to grind
off rear of Pilot Beam to cleaxr 33"
wheel's swing,

#65.13 Trailing Truck-—Hodges for L, Mike
and Cole for H. Mike. iater engines
uged #65.7 2 wheel Commonwealth Delta.
Use 43" Whaels, spoked.

#26,1 Vvaive Guides-~File to contour of
Steam Chest.

#32,1 Walcherts, long, Valve Gm—}aoth

#34.2 Outside Yokgw=—
installed together, Remove top pin
on back of Yoka and file remaining
pins to half diameter from the put-
side only to fit into Valve Gear.
After Yoke and Valve Gear Frame ara
soldered together according to ingt-
ruetions, install, screw Valve Geax
in the sacond hole of the frame from
tha front, The Yoke should then be
6% behind the Steam Chest body and
outer, sideg of the Gear Frame 11%4"
appart,

#36,4 Crosshead Guides, Alligator—

#37.8 Crossheads, Alligator-——

#30,1 Uniom hink & Comhination lever--
The minute location of Valve Gear is
determined by the Valve Rod of tha
set, from #26.1 Valve Guide to Valve
Gear.

#40,7 Main Rods—Oilers canly on top.

#41.,1 Eccentric Crankg--

¥#42.2 Eccaentric Rods-~0iler only on top
for L. 4ike, both cn for H. Mike. Use
non~fluted side.




#134.1

TEMDER
4211.4
#200,5
1209.1
4234.3
4212.1
$216.1

1225.1
4217.2
§224.3
#222.1

$222,2
#231.2

4214,1

straightas up as the sclder mel-
ts. Start piping in the Tanks so
goldering on them will be done
beforn other piping gets in  the
way, Start with Eront of right
Tank, and over top of Smoke Box
and into front of left Tank.
Before this piping goes over the
smoke Box we terminated ik in-
szide of the Forward Pipe Clamp,
in the middle of it, and starting
another 1" piping here, both
soldered here, then c¢ontinued
over the top, Then put in the
remainder of the right side pip-
ing, alkl 1" piping. You will
not ke able to run all piping
its full length with one piece
of piping, so qo as far as you
can and terminate inside a cla-
mp and go on with another piece,
as you did above. Some loop back
to Cooling Coll Clamps like a
hair pin, you can do exactly
that, make a hair pin shape for
that end, and other short lengths.

With the right side done, go
on left side in simular fashion,
putting in short lenqths at a
time makes a tough looking pip-
ing job simple. Start with Tanks

If you are using pianc wire
and ycu get it red hot, it will
warp, and there is not a need
for it. Wire should be pre-bent
for the location ahd heated only
enough to solder with"Solder In
Paste®.

Put "Solder In Paste,; when
done,in the front of the Pipe
Clamps and back and torch solder
until the piano wire turns black
or blue and the solder shines,
This does not have to be done
with ail the Clamps, usually the
front and rear one of several in
a row and where you have termin-
ated piping in the center of a
Clamp and continued out the other
side. ''se a small torch flame for
this. Scmetimes you will not
have to solder the piping in the
Tanks, Lt will stay thers itself
It would he good te plan it that
way, so a short length from last
mooring will hold it there and
avoid the more difficult Tank
sokderxing,
0ld Ilandrails can now be cut out,
by cutting them between each
Handrail Post, then installing
new ones, Pubt a drop of SIP on
each Post and Handrail and torch
as on piping. This will make the
Handrail Posts very sturdy.

Tender Frame, USPA cype-=-
Wrapper, USPA typeg-—

Deck, Coal Chute & false bottom
3 Wheel Andrews sprung Truck--
fBolster Pinsg{screws)--

Bunker Doors--iUse only horizonal
doar, not furnished.

Bunker ladder~~Located in middle
of Tender from gide to side,
Tender Hatch=-Located on rear of
Beck.

Tender Ladder--medium length
StrapSteps=-Twe in back

Cast Steps—~Two in front

Srake Piggina, 9 wheel--ttount the
Brake Cylinder sm the Frame on
the left side of center and mid-
way from Eront and back.

Draw Bar-—

Couplers of your cholce--Not
furnished, for obvious reasons.
P B o 3K - B
is done, and are-
Not brought home
on the tracks, but
1f you

o your engine
n't you proud of it?
from a store and put
you put it together yourself,

want to, and you are intitled to, to
show it off to your friends---who took
theirs out of a box, Naturally if you

ware to mezKe it again, you would do it
differently-—-you are not in a class by
yourself, the "Mastexr Builders" are
never guite satisfied, and would make
changes on the next one-—-this is hum-
an nature to not be gquite satisfied,
always moving upward.

You can help some to help appear-
ence by removing scme of the excess
solder around parts with a small file
and the small chisel you made earlier
to scrape and push solder away, includ-
ing in corners. Some darkening finom
flux and handling can bhe removed by
brushing down with thin paste of wash-
ing detergent and an old tooth brush
ar small ten cent store paste brush.

How that you are happy with this
engine, would you like to build another
but still look very different? Well
these engines were modernized thru the
vears little ak a time until the end of
steam they lookad quite different, even
tho basically they wore the same. Vari-
ous roads added sone or all of tho fol=-
lowing; #65.7 or .8 Commonwealth Delta
Trailing Trucks, #45.2 dual Compressors
on the Pilot Deck(Beam-Deck), different
Pilots, Shields in front of the Beam
Compressors, Differant vValve Gears, 2
large #108,5 or .6 Sand Domes, #100.3
Elasco Feedwater Heater on the front
top of the Boiler at the Boiler Front
or mounted right out on the Boiler Fr—
ont, Vanderbilt Tender etc., etc.

lastly you could no doubt sell the
engine at a profit and build another T
you may like better, iA

Hope you injoyed your engine
building an your layout.

Hove w1t
The Handrail Post locations are

located on your Boiler by small engrav~

ed circles for easy drill starting, In-

stall as PIB, dArill holes a drill size

undergize, then re-drill right size when

ready to install Handrail Posts,

R The Wazhout Pluy locations are :

algo engraved on your Boiler :
eircles, Again drill undersi;efh:hi:rg:f : ;
drill right size when ready to install,

Try installing them, re-drilling man not

be necessary, if your drill should need

sharpening or not ground accurately, If

solder is put on from the inside, the
soldeilrill a0t show when torched, but
you w want to
they are rimct try each one to be sure

Back to the Handrail Post .

of the holes may not be perfecily f:me
line, but i{s not important, as the Hand-
rail Posts can be-bent to align straight
Han?rails. But if these holes are over
1/8" out of alignment, they should nat
be drilled, but relocated and then drille
ed. lay a straight edge along the holes :

to determine that they are cl
in alignment. . oae enoush



HEAVY MIKE

LIGHT PACIFIC

HEAVY PACIPFIC

BAZIC RUNN ING GEAR LIGHT MIKE
Quartered Driverg=———rwmwmomm— 63"-4
Counterbalanceg——mmmmmmm———— 3.5

X Motor -12.4
Flywheel 13.1

Crank Pins 14 4 pr.
Side Rods 16.6
Framg-—-— 18.3

Steam Chest 25,5

All engine screws————=————e—- Set

"Parts Installation Booklet™ .=0.,1

Kit Booklet ~— L. Mike
Engine Plans L. Mike
Check List 1

Running . Gear Details

Leaf Springg——— 20,1 4 pr,
valve Guides 26,1

Union Links & Combination Lev30,l
Valve Gear ~-32.3

Yoke ———— 34,2
Crosshead Guides, Alligator- 36.4
Crossheads, Alligator—ememe—-— 37.8

Main Rods 40,7
Eccentric Crankgwem——ee—mm———— 41,1
Eccentric Rods 42,2
Beam-Deck w/0 Kne@ag———wwmw 54,2
Flagstaffs wa 56,1
Uncoupler Brachets, Eng.& Ten57.1 2Zpr.
Tilot 60.12

' Beam End Steps 62.1
Front Stepg—-—- 62.8

Pilot Truck., USRA=——rmmmmsosmw 64,6 2 wheel
Wheel Sets, spindless———mmw— 240,6 1-33"
Hodges~Cole Trailing Truck-- 65,13 Hodges
Wheel Sets 243,55 43"
BOILER SECTION

Cross Compound Air Pump—~ew-45,1

Engine weights————=————me——- 75.1 2
Resivoir Tank Studs——————eme 138,30 3 prx,
Grab Irons & Postg——mmemm——w 52.1
Bollex 72.8
Boiler Fimnt 78,7

Bell iIn Frame 80,2
Classification Lampgw-—sme—m—— 84.1
Headlight~ — 86.8

Beiler Steps & 1 Boider Front 94.1
/shovt plugs, & wew——— ——— G2
ailders Plates—m———me————m-~ Any

Awner's Plate 1

Smoke Stack—-— 102.3
Sand Dome, USRA lo8.6
Sanders 110.2
Steam Dome - 112,1
Whistle, Chime 114.2
Pop Valve Units 2 —w—me—mmoe- 116,6
Generator iz2.1
Cab, USRA. —_— 124.5

same
zame
same
same
same
same
same
same
same
same

H. Mike
H. Mike
1

same
same
same
same
same
same
same
same
same
same
same
same
same
gAma
same
same
same
same
65.13 Cole
Same

same
same
same
sane
72.7
78.6
same
same
saumn
same
same
Amexrican
7
102.1
108.5
same
112.2
same
same
122.2

sSame

72"-3
3,16

same

same

14 3 pr.
16,12
18.52

same

same

same

L. Pacific
L. Pacific
1

79"-3

3.23

same

same

same

16,19
18.83

same

same

same

H. Pacific
H. Pacifie
1

20.1 3 pr. 20,1 3 pr.
same same

same same

32.2 same

34.3 same

same same

same same

40.8 40,7

same same

same 42,1

same same

same same

same same

same aama
same same

same same

64,8 4 wheel same
240.6 2-33" 241.6 2-36™
65.13 Cole 65.13 Cole
Same 243,6 51"
same same

same same

2 Pr. same

same same

72.6 72.5

78,8 78.7

same same

same same

same same

same same

same same

same - Amer, ofr Baldwin
1 1

102.3 102.1
108.6 108.5
109.3 same
112.1 112.2
same same

same same

same same

same same



S  Secale Locometive 3 Supply
7120 Onenx Dr., S¢. Louis, Wo. 63121

SMALL RECTANGULAR TENDER, 25'S"LONG SHELL, FOR CONSOLIDATIONS(2-8-0), 0-8-C & 0-6-0 SWITCHERS

CHRECK  LIST NoFac C&k0 EB&O TED RYG P&H Switchers

7200.8  Tender wWrapper, Deck, Loal Uhute & Faisc BoOttonm 1 1 1 1 1 1 1
#211.6  Tender Frame, Small 1 1 1 L1 1 1 H
#212,1  Truck Bolster Pins L. pr. PT. pr, pr. Pr. TT.
| #2i4.1  Draw Bar Kii, Wireless 1 1 i 1 1 1 1
#57.1 Uncoupler Bar Brackets 1 1 1 1 1 1 1
#62.2 Center Beam Steps pr, pr. DI, pr. pr. or. DT,
#217.2  Hatch, USRA 1 1 H 1 1 1 1
#222.1  Sirap Steps _pr. pr. DT -~ pr. pr. Pr.
#2z22.2  Cast Sieps pr. P DT e pr. pr. BT Pr.
4226,2  Ladder, Medium Length 1 1 1 1 1 i 1
#227.1 Tool Chest 1 T - o — =z =
| #86.3 _ Headlight only, Pvle National i - -- 1 - -~ --
#86.7 . " " Sunbeam #ulih - -- 1 - 1 -- 1
#234,3  Andrews Leaf Spring Trucks 1 H 1 1 1 1 1
4250 33" Wneel Sets I N N I 5 mn n
#60.5  Step Type Pilot for Switchers{not furnished) —- - — —- - -- 1
#229.1 Coal Pushers for Switchers i " o — - o - p 1
#231.2 8 Wheel Brake,{not furnished) 1 1 1 1 1 1 1
2-56 x 3/8" flat head screws for wrapper-rrame assenbly 2 2 2 ? 2 2 2
6" ,025" Brasas Rod for Grab Trons 1 i 1 1 i 1 1
Scrap fTor Cubiclie 1 i 1 1 i 1 1
#260,1  “Parts Inatallation Booklet" 1 i 1 1 1 1 1
Kit Booklet, this booklet, suppliment 1 1 1 1 i 1 1 '

Some of the above parts you will not need for your Tender, sc ithey may be returned on your nexi order for crediti.

Refore starting work, read the "Soft Soldering For Engines” in our parts catalog, currently on page 16, Take your iime
putting this kit tegether, it will be well worth it. You are not golng to get it together today anyway, probably not tomarrow
aither. Tt is strongly suggested that you read the whole imstructions before starting io work, “Parts Instiruction Booklet" and
"wit Booklei", suppliment. This will give you the whole picture of bLuilding the Tender ‘and remove any thought that we may have
rorgotten something, Then as you build, rcad each section thouroughly before stariing work on it. Keep representive sampler of
serap, as they may come in handy, or for laler projects, that you have it and in many cases just the right size. 4 torch will
be used mostly as it does not leave soldex iracks as dbes a soldexring iron, which does not leok well on brass Af it iz not to e
painted or blobs of solder to be filed away. These instructions will be as tho you do not want to paini you model.

PROPANE TORCH--Get this from the hardware store. Usually the tank is about 8-9" long. The blue flame is varible from about 1"
down to about 1/4" long for piping and Handrails and otherwise about 3/4" used mostly o 1/2". This and wet swabs will be
the back bone of your Tender and engine building. When soldering small paris ¢n large parts where normal torching would
heatthe small part too much, such as Uncoupler Bar Brackets on the large cast 5i11, pre heat the large part with Selder In
Paste on it to know when it is heated enough, then set the small part in place with tweezers, continuveing the lfoxching only
a 1little bit to be enough to solder the small part in place. In these cases it 1s helpful to have a medicine droper of water
handy at your toreh hand, so you car set down the torch and squirt water on the joint to set the solder quicker. Sometimes
you can have the cffect of having an exira hand by leaning the torch against the bench with it's base in your lap and held-
the part to be soldered with one or both hands. Or you can lay the torch on the btench with torch nozle sticking out the side.

PROFS--An ordinary houze brick as discribed on page 20, #13 of our current catelog is useful to zet engines and Tenders at
varying elevations while working on them. While not pariicularly used on this Tender, small pieces of metal or wood can be
laid against the Tendex or cngine, on each side to hold it still while soldering, or a wadded up old terry cloth towel. The
Tender can then be laid on it in any position or angle. Sometimes you will wani to lay an old plece of sheet stock(iin can
stock) or asbestos paper behind the Tender, between 1t and the towel, so the towel is not burned.

SHABS--You can use coilon sozked in water, which holds water better than paper tissue, tho the tissue, such as hand towel or
toilet or hand iissue will coniour to the parts better and will readily hold upside down, which sometimes comes in handy.
When they are on a part, it is :lmost impossible to unsolder them while soldering even 1/8" away from the joint, Have an
0ld cup or low wide mouth jar of water handy with an old eye déroper. When swabs start to get dry, appiy more water to the
swabs, or if the assembly is getting hot to ihe fingers in some cases, squirt water on the joint to quickly set the solder
s0 you can let go of the assembly. If swabs get completely dry, it is more difficult for swabs to be re-wetted. You will

. not always have tc re-water swabs,--seldem. Use swabs generously, when indoubt, use them.

SOLDER IN PASTE--Abreviated as SIP. Our part #612.1. This 1s a powered solder in the flux that iurns black when the solder
melts. This type sclder should be used, where ever you get it. We have packaged this so you can get 2 small guantity at a
reasonable price and so you can mix what ever thiclmess you want in the 114, which here will always be thick unless other-
wise stated. 5o rather ihan mixing it all, we let it stay setiled, hold the botile to one side so the flux runs to one side,
then with a probe push more of the flux to one side from over ihe sediment, then scoop out a drep of the sediment with the
probe, which s$111 will usually have enough flux with ii. Place this 1n the 11d, to be taken a little at az time with the
prove to put on your parts. If you want it thinner for timning ctc., you can add a bit of the flux and re-mix. With it thin-
ned or flux only can be used in places where you want to add a bead of solder to do a lot of filling. To keep the flux from
evaporating while the bottle is open and using from the 1id, pub a small pisce of paper or flat sheet stock on top of the
bottle. You could mif the drop in another containexr and c¢lose close the bottle, but ganerally you will not use up what you
have mixed, so it will dry out and be wasied, while if in the 1id, you can use the balance next time and not be wasted.

If flux in the bottle dees get thick, it can be thinned with water, but after several additions the flux will no longer work
well and solder acts like them is grit in ii, which is another reason for us re-packageing it in smaller quanties, so you will
not have tc pay for a large quantity and have to ihrow away 1/2 to 3/4th., The maker says not to apply torch directly on the
3IP. This is because the liguid flux evaporating so quickly pops off wiith the soldex, 50 apply the very tip of the yellow
flame of the toreh at first, slowly to dry the fiux, then come in closer to melt the solder, such as Handrail. Posts or tin-
ning or any where that you are torching directly on the SIP. When torching a small part tc a large one, scmetimes the flux
will turn black on the small one but not on the large one, so continue torching 2-3 seconds more until it turms black on the
large one too. When thru soldering or tinning, wipe off the black Fflux with damp cloth. Develope the habit of when using
an eye droper, as explained above, to refill it with water and lay it at the torch hand again, so¢ when you need it quickly
it is resdy, lay down the torch and pick up the eyedroper, Sometimes you can prevent solder from spreading to unwanted areas
by heavy s0lid pencil lines from a soff pencil lead. Other methods may work better, such as lacguer in the area----oil will
flow into the soldering area. If you use quite a bit of SIP it will sometimes flow over the pencilmarks any way, usually not
as bad. '




The curved portion can be shaped with edge of COD. Should you ruin this piece, one can be made from scrap, itread not essent-
ial. Cab sides

Put Frame back on with Trucks on. Kow we come ito some variance, 0-8-0 and 0-6-0 switchers and some [
others have a low floor in the Cab as drawn, while some have the floor noi dropped as drawn here but, are
at the hottom of the (ab sides and siraight across, as for our Consolidations MoPac, B&0 and B&M. For RYC
and NKP like the switchers. In any case however, you have the Cab flcor installed, so install platferm in
the Tender level with the Cab flcor. Mark the insicde of the Tender side at the level where the platform is io be scldered.
In case 1t is importani to you, the tall engraved door is for a platform that is low as for switchers, otherwise only the
bottom half is used----the sori of curved cutout is the tettom of the door, so cut out this portien. VWhen cutting out this
deor from the steock, leave the drawing lines on the sides, to later be fiited azad probably remove thesme lines. If you une
the full lengtb door, the top of the door will be at about the height of the very top of ithe Tender sides, while the shert
doors will ge just to the top of the cubical----door way in froni. Their location will somewhat determine where you will
wani locate the platform. With platform A held in the marked position, mark A at B at about the center of cublcal EF prefer-
abably so B will be beni douwn abonut &-8" inward from the 5111 edge and resting on the top of the Sili,

:

Flooxr

cutting off any excess. Now cut offvertical portion of platform at an angle D to be even with the front
of the 5i1l. Put swabs in cormers of false bottom and deoor way, put thick SIF undervneath platform and door
way(so as not to show) corners along with small bead of solder and iorch in plage, If not well soldered,
repeat. We found it easiest tc hold the torch between our legs, holding the Tender upside down with left
hand and probe in the right hand to spread the solder.

COAL CHUTE FLOOR--Fit the floor portlon of the Chute-floor as described in the PIB, except the front of the floor
need only just meet the back of the tread of the platform, instead of 1'6" past front of Tender---make a shade
long here at first and very long at the back, end of thute and trim as fitted, The shaded area noted in the '
PIB are the 2 square. corners-shading was missed puting on the drawing. When cutting out these pencil marks on
the floor, do not forget to cut a bii 1o the ouiside of pencil marks, as marks will be to the inside of actual
cutting point. With this fiited, measure the distance X betwesn Ffront of floor and angled rivet line
extonded down to floox level. HNeasure this off on Chule-floor materizl, a little long in front an .
back and bend rear portion up about #5¢. ‘7This measurement not at all critical. HNow Fit ithic down weerf . .°
into the Tender so the rear portion, Chule, resits on top of the vertical section of the Deck.

For' 0-8-0 and 0-£-0 USHA switchers, the Chute is flat on top, level with top of Tender side. Some
others and our Consolldations are oval en top. Various Tenders have different oval shape. Fit (lise soft brass sheet)
this in ready 1o solder in place. Ii iz best,if you can,to bend floor-Chute and Tender sides so all will fii cleose together
without pressure to hold them iogether while coldering, so &f later you are soldering in these areas for scmething else the
joints will nol come appart without again holding them together, He would suggest soldering only between front portion of
the floor +to rear portion of platform, where solder will neot show and solder inward from the edges so i will not flow out
and show. Then put thick SIP between ithe edges of ihe vertical Deck and the Chute. We do not see any reason to solder all
along the side of the Chute and the Tender side, which will show a loi of solder. Fui swabs in all nearby corners and torch
in place. When torching the floor to the platform, it will be well soldered when the yellow brass turns a light orange,
--~-gince you have no solder showing to indicate when the joint is well soldered. If need be, when soldering ths Chute to
the Deck to get them close together, you can place a doubled up cloth on the inside of the Chute and press it with the fingers
against the Deck and torch from the back.

FRONT CUBICALS EF--Install as noted in PIB. Exceptions are USRA rwitchers have  extended 5" above Cozl Boards., Cf course when
soldering these in, put swabs at appropiate places. It ic easier soldering A in first, which takes a little doing, then EF
can be fitted and sit on top of C and front. A cen be a bit long at corner at A and filed fiush here when cubical is all
done. We found it easiest tc install A beiween the side and €, right on down past the floor, which iz open here, down to or
near the Frame, Thus it will stay in place while soldering tc the side and 8, alse youw can use SIP as a flux down inside
cubical where it will not show, then use a small 50 wait soldering iron. Fit FE in place fairly close and flat, Put 8Ip
around top of Cubleal, set F&E in place, swabs in proper places and torch. Then with side of COD you can shape it to the
cubical shape, or betiler shape later.

ENGRAVED DOCR--You have already cut this cut, so £it between cubicals, removing side lines as needed to get a light foree it
between cubleals, The height of these doora were described in the middle of the top paragraph. They are located back in
the door way beiween the cubicals just where the roundness of the ecubleals stops---locaticn not critical. Put swabs in the
preper places and solder with SIP in the inside comers and a torch or use a small iron as you did A.

#217.2 HATCH, USRA TYPE--Locate in center of Deck, cross wise, with Hinges tothe frontand about 3'6" from back of Tender betw-
e@en the row of riveis here. Iut heavy swabs all around the Deck-side jeints., Put SIP around the inner hole edge only so
solder will net run cut when melted, set in place and torch, possibly using a probe to hold ii down from meving while torehing

GRAB IRONS--See PIB #200.1 "Tendexr Fine Details". Instead of pianc wire, we have furnished .025" brass rod, On the back of the
Tender there are 2 vertical ones on each corner already etched for you %o drill out and a horizonal pair. On these Tenders
the corner ones are not on the cormer, so should be relocated to the corner using starter holes. These will be corrected on
later Tenders. Drill all & of these holes 028", #70, for .025" rod(or .022", #7% for ,020" rod). Flle off remaining etched
ridge. With a pencil mark around the Frame on ihe false voiiom, then remove the Frame, WYhere the Frame covers the bodMom,
driil some holes close together with about #42 drill, then re-drill them about #25, then file between
these holes to make a large hole so you can get & small soldexing iron up to the Grab Iron holes, so
they will heve to be prettiy near the back. They can 2lso be used to thread wires to Headlights on
the back of the Tender if you wantio illuminate them. We jusi used an old long dental burr to rout
out these holes. Your dentlst throws these away so will be happy to cave some for you. The Handrails
Jjust soldered in will not hold, so they will be bent in the following manor and socldered so they will
hold. Bend the Handrails so they will go inte their respective holes, but leave about #/4" too long
at each end, Hold the end of Handrail with leong nosed piiers A, and press point B down against the
work bench to give this sort of tend, viewed from the end. These end bends musi be in the same direct \
lon in order to siide both of them In the holes. Push these into their holes, so the ends lay next to
the wrapper, add very thlck SIF well over the ends and wrapper with a wire or probe, on the inside.
Put swabs along whole length of Grab Iron to 1/16" of the end, so it is not annealed and easily bent
from from handling and torch from the outside, with swabs also on flase bottom and Dech and the sides. —a
Batter yet, if you can get a small 50 watt zoldering iren inside the holes made to solder the ends on 1/5--
the inside, In which case you could despense with all swabs, Be sure they are well soldered, repeat
if necessary, The front Gralmare located on the comer of the round of the cubical as drawn. Make startex
holes at these spots and driil as above. Since there is not the room to install as above, they will have to
be instatled in the conventional manner by pre-tinning the tips of the Handrails carefully so as not to anneal,
then push them into the holes with leng nosed pliers, cover the Handrails as above with swabs and swabs around top of cubleal
and sides and false bottom and sides and torch in place. Befere pushing the Handrail into the holes, put SIP on the ends of
the Handrails. Work each of these with tweezers to be suve they are well soldexed.

#224.3 MEDIUM LADDER--See PIB, Grind gating from bottem Ladder strap(riser), then bend bottom strap slightly upwards with long
neged pliers, Simularly bend the top 2 siraps slightly desmward., This iz located on the back of the Tender on the left side
kalf way from the side to the center, with ihe bottom resting down against the Frame and top looped Grab Rail down on the
Deck. The above bending should make this possible. If not, you may have to grind the bent siraps a bit narrower. With a
pencil, mark the Tender where the Ladder is located, then file off the riveis and beading that would be under the Ladder
straps. Pui swabs along top and bottom Tender corners on both sides of Ladder location and well over each Fandrail, Pre-
tin Ladder siraps, prop Tendexr up vertically on frort end and add more SIP to straps, hold Ladder in place with probe and
torch in place. Test with tweezers to be sure it is well soldered.




BAE1C RUNNING GEAR IGHT MIKE
guartered Driverg-————mm——n—— 63"~
Counterbalances 3.5

PpC Motor- -12.4
Flywheel 13.1
Crank Pins 14 4 pr,
Side Rods 16.6
Frameg-—m. 18.3
Steam Chest 25.5

All engine screws—me—w——mmo—o— Set
"Parts Installation Booklet' .%0.1

Kit Booklet L. Mike
Engine Plans L. Mike
Check List 1

Running . Gear Detaills

teaf Springs 20.1 4 pr.
Valve Guides 26,1

Union Idinks & Combination Lev30.1l

Valve Gear — 32.3
Yokg—~— 34.2
Crosshead Guides, Alligator- 36.4
Crossheads, Alligator——w—mem— 37.8
Main Rods - 40,7
Eccentric Cranks=—s——mmumsomw, 41.1
Eccentrie Rods 42,2
Beam-Deck w/0 Kneeg————e—m——-— 54,2
Flagstaffs- 56,1

Un¢oupler Brachets, Eng.& Ten57.1 2pr.

Pilot 60,3
Beam End Steps 62.1
Front Steps 62.8

Pilot Truck, USRA=wm=mmm———— 64,6 2 wheel
Wheel Sets, spindlegge~w—me—— 240.6 1-33"
Hodges—~Cole Trailing Truck-- 65,13 Hodges

Wheel Sets —— 243,5 43"
BOTLER SECTION
Cross Compound Alr Pumpe—e-—- 45.1
Engine weights -~75.1 2
Resivoir Tank Studs———m—rem-— 138.30 3 pr.
Grab JTrons & Postg——wmermm—— 52.1
Boiler 72.8
Boiler foont 78,7
Bell In Prame 80,2
Classification Lampg—e———eaw=- 84,1
Headlight 86.8
Beilexr Steps & 1 Boiler Front94.1
shott plugs, 6 ———me——— 92,2

Aildens Platesmmw=mmemmm— -~ Any

Smoke Stack - 102,3
Sand Dome, USRA. 108.6
Sanders 110.2
Steam Dome 112,1
Whistle, Chimee——mweom————— 114.2
Pop Valve Units 2 ————cemmmm—- 116.6
Generator: 122.1
Cab, USHA — 124.5

HERVY MIKE

LIGHT PACIFIC

HEAVY PACIPIC

same
zame
same
same
same
same
same
same
same
same

H. Mike
H, Mike
1

same
same
same
same
same
same
same
same
same
same
same
same
same
gAme
same
same
same
same
65.13 Cole
Same

same
same
same
Same
72.7
78.6
Same
same
Same
samea
sAames
American
i
102.1
108.5
same
112,2
same
same
122.2

same

727-2
3.16

same

same

14 3 pr.
16.12
18.52

same

same

same

L. Pacific
L. Pacific
1

79"-3

3.23

same

same

same

156,19
18.83

same

same

same

H. Pacific
H. Pacific
1

20.1 3 pr. 20,1 3 pr.
sanme same

same same

32,2 same

34.3 same

same same

same same

40,8 40,7

same same

same 42,1

same same

same same

samea same

zame same

same same

same same

64,8 4 wheel same
240,6 2-33" 241.6 2-36"
65.13 Cole 65.13 Cole
Same 243.6 51"
same same

same same

2 pr. same

same same

72.6 72.5

73.8 78,7

same same

same same

same same

same same

same same

same Amer, or Baldwin
1 1

10z2.3 102.1
108.6 108.5
109.3 same
112.1 11z.2
same same

same same

same same

same same



S Secale Locomative 3 Supply
7120 Oneox Dr. S¢. Lowts, Ws. 63121

SMALL RECTANGULAR TENDER, 25'8" LONG SHELL, FCR CONSOLIDATIONS {2-8-0), 0-8-0 & 0-6-0 SWITCHERS

CHECK  LIST ¥olag CED B&C NKP NYC B&M Switchers

#200,8  Tender Wrapper, Deck, Coal Uhute & #alse Bottom 1 1 1 1 1 1 1
#211.6  Tender Frame, Small 1 1 1 1 i 1 i
#212.1  Truck Bolsier Fins pr. pPr. pr. pr. r, DT, DT,
 #2il.1  Draw Bax Xiti, Wireless 1 1 i 1 ] 1 1
#57.1 Uncoupler Bar Brackeiz 1 T 1 T T T El
#62.2 fenter Beam Steps pr. br. T pr. pr. L, pr,
#217.2  Hatch, USRA 1 1 T 1 1 T 1
#222.1  Sirap Sieps pr. or. P - pr. pr. pr.
#2222 Cast Steps Y. [ PTs 7T, = PE- T,
#2oh.2  Ladder, Medium length 1 1 1 1 1 1 1
#227.1  Tool Chest i T P p e = —
L 4R6.3  Headlight enly, Fyle National 1 - - 1 - - -
#86.7 " " Sunbeam Aib - . 1 . 1 i T
#234,3  Andreus Leaf Spring Trucks 1 1 1 4 1 1 1
#200 33" Wheel Sets I T I T N T n
#60, 5 Step Type Pilot for Suitchers{not furnished) - e - - - - 1
#229.1  Coal Pushers for Gwitchers " o Ao - = i =z T 1
#2%.,2 8 Wheel Brake,(not furpished) 1 i 1 % 1 1 1
2-56 x 3/8" flat head screws for wrapper-lrame assembly 2 2 ] 2 2 2 2
6" ,025" Brass Rod for Grab Trons 1 1 1 1 i 1 i
Scrap for Cublele 1 1 1 1 1 1 1
@260.1 “Parts Installation Booklet" 1 1 1 1 1 1 1
¥it Booklet, ihis boockleti, suppliment b 1 1 1 1 1 1 .

Some of the above parts you will not need for ycur Tender, so they may be returned on your next order for credit.

Before gsiarting work, read the "Soft Scldering For Engines" in cur parts catalog, currenitly on page 16, Take your time
putting this kit together, it will be well worth it. You are not going to get it together today anyway, prebably not temarrow
aither. Tt is sirongly suggested that you read the whole instructions before starting teo work, "Farts Instruction Bockliet" and
"kit Booklet", suppliment. This will give you the whole picture of building the Tender 'and remove any thought that we may have
forgoiten something. Then as you build, rvad each section thouroughly before stariing work on it, Keep representive samples of
serap, as they may come in handy, or for luter projecis, that you have it and in many cases just the right size. 4 torch wili
bve used mostly as it does not leave soidex tracks as does a soldering iron, which does not look well on brass if it is not to te
painted or blobs of solder to be filed away. These instructions will be as tho you do not want to paini you model.

PROPANE TORCH--Get this from the hardware store. Usually the tank is about 8-9" long., The blue flame is varible from about 1"
down to about 1/ " leng for piping and Handrails and otherwise about 3/L" used mostly to 1/2". This and wet swabs will be
the back bone of your Tender ard engine building. When soidering small paris on large parts where normal torching would
heatthe small part toc much, such as Uncoupler Bar Brackets on the large cast S5ill, pre heat the large part with Sclder In
Paste on it to know when it is heated emough, then set the small part in place with tweezers, continueing the torching only
a 1little bit to be enough to solder the small part in place. In these cases it 1s helpful to have a medieine droper of water
handy at your torch hand, so you can set down the torch and squirt water on the joini to set the solder guicker. Sometimes
you can have the effect of having an extra hand by leaning the torch against the beneh with it's base in your lap and hold-
the part to be scldered with one or both hands. Or you can lay the torch on the bench with torch nozle sticking out the side.

PROPS--An ordinary house brick as discribed on page 20, #13 of our current catelog is useful to set englines and Tenders at
varying elevations while working on them. Vhile not particularly used on this Tender, small pleces of meial or wood can be
iaid against the Tender or cngine, on each side do hold it siill while soldering, or a wadded up old terry cloth towel. The
Tender can then be laid on it in any position or angle. Sometimes you will wani to lay an old piece of sheet stock{tin can
stock) or asbestos paper behind the Tender, between 1t and the towel, so the towel is not hurned.

SWABS--You can use cotton soaked in water, which holds water betier than paper tissue, tho the tissue, such as hand towel or
ioilet or hand tissue will coniour to the parts beiter and will readily hold upside down, which sometimes comes in handy.
When they are on a part, it 1s nlmost impossible to unsolder them while soldering even 1/8" away from the joint. Have an
0ld cup or low wide mouth jar of water handy with an old eye dreper. When swabs start to get dry, apply more water io the
swabs, or if the assembly is getiing hoi io the fingers in some cases, squirt water on the joint to quickly set the solder
530 you can let go of the assembly. If swabs get completely dry, it is more difficult for swabs te be re-wetted. You will

. not always have to re-water swabs,--seldom. Use swabs generously, when indoubt, use them.

SOLDER IN PASTE--Abreviated as SIP. Our part #612.i. This is a powered solder In the flux that turns black when the selder
melts. This type solder ghould be used, where ever you get it. We have packaged this so you can get a small guantity at a
reasonable price and so you can mix what ever thickness you want in the 1id, which here will always be thick unless other-
wise stated. So rather ihan mixing it all, we let 1t slay settled, hold the bottle to one side so the flux runs to one side,
then with a probe push more of the flux to cne side from over the sediment, then scoop out a dyrop of the sediment with the
prove, which still will usually have enough flux with it. Place this 1n ithe 1id, to be taken 2 little 2zt a time with the
prove to put on your parts. If you want it thinner for timming ctc., you can add a bit of the flux and re-mix. With it thin-
ned or flux only can be used in places where you want to add a bead of solder ito de a lot of filling. To keep the flux from
evaporating while the bottle is open and using from the 1id, pu} a small piece of paper or flat sheet stock on iop of the
bottle. You could mi¥ the drop in another containexr and close close the bottle, but generally you will not use up what you
have mixed, so it will dry out and be wuasted, while if in the 1id, you can use the balance next time and not be wasted.

If flux in the bottle does get thick, it can be thinned witih water, but after several agditions the flux will no longer work
well and solder acts like thexsis grit in it, which is another reason for us re-packageing it in amaller guanties, so you will
not have to pay for a large quantity and have to throw away 1/2 to 3/4th. The maker says not to apply torch directly on the
SIP., This is because the liguid flux evaporaiing so quickly pops off with the solder, 50 apply the very tip of the yellow
flame of the toreh at first, slowly to dry the flux, then come in closer to melt the golder, such as Handrail. Posts or tin-
ning or any where that you are torching directly on the SIP. When torching a small part te a large one, scmetimes the flux
w11l tuzn dlack on the small one but not on the large one, so continue torching 2-3 seconds more untll it turns black on the
large one too. When thru soldering or tisning, wipe off the black flux with damp cloth. Develope the habit of when using
an eye droper, as explained above, to refill it with water and lay it at the torch hand again, so when you need it quickly
it is resdy, lay down the torch and pick up the eyedroper, Sometimes you can prevent soldexr from spreading to unwanted areas
by heavy so0lid pencil lines from a soft pencil lead. Other methods may work betiter, such as lacquer in the area----oll will
flow into the soldering area. If you use guite a bit of SIP it will sonetimes flow over the pencilmarks any way, usually not
as bad. '




The ecurved portion can be shared wlth edge of COD. Should you ruin this piece, one can be made from scrap, tread not essent-
ial.

Put Frame back on with Trucks on. Now we come 1o sope variance, 0-8-0 and 0-6-0 switchers and scme Cab sides
others have a low floor in the Czb as drawn, while some have the fleor not dropped as drawn here but, are
at the tottom of the Uab sides and straight across, as for our Uonsolidations MoFag, B&C and B&N, For NY(Q
and NKP Jike the switchers. In any case however, you have the Cab floor insialled, so install platform in
the Tender level with the Cab floor. Mark the inside of the Tender side at the level where ihe platform is to be soldered.
In case it s dimportant to you, the izll engraved door is for a platform that is low as for suitcher:, otherwise only the
bottem half is usedw-~--the sori of curved cutout is the boitem of ihe door, so cut out this portion. Yhen cutting out this
door from the stock, leave the drawing lines on the sides, to later be Ffiited and probably remove thene limes. If you ure
the full lengih door, the top of the deor will be at about the height of the very top of the Tender sides, while the chort
doors will ge just to the top of the cubical----door way in front., Their locatlon will somewhat determine where you will
wvant locate the platform. With platforw A held in the marked position, mark A4 at B ai about the center of cubical EF prefer-
abably so B will be bent down about 6-8" inwerd from the Siil edge and resting ch the top of the 5ill, A 7
cutting off any excess. Now cut offvertical portien of platform at an angle D to be even with the front '-_ / E
of the 5iil. Put swabs In cormers of false bottom and door way, put thick SIP underneath platform and door | ] .
way(so as net te show) corncrs along with small bead of solder and torch in place. If not well scldered,
repeat. We found it easiest +to hold the torch beiween ocur legs, holding the Tender upside doun wiih left
hand and probe in the right hand to spread the solder,

COAL CHUTE FLOOR--Fit the floor portlon of the Chute-floor as described in the PIB, except the front of the floor
need only just meet the back of the tread of the platform, instead of 1'6" past front of Tender---make a shade
long here at first and very long at the back, end of f‘hute and trim as fitted. The shaded area noted in the
FIB are the 2 squarc. corners-shading was missed puting on the drawing. When cuiiing out these pencil marks on
the floor, do¢ not forget te cut a bit to the cuiside of pencil marks, as marks will be io the inside of actual
cutting point. With thim fiited, measure the distance X between front of floor and angled rivei line
extended down to floor level. HMeasure this off on Chute-floor material, a little long in front an
back and bend rear porilon up about 559. This measurement not at all critical. MNow Fit ihis down —7.. .-
into the Tender so the rear portion, Chule, zrests on top of the vertical section of the Deck.

For' 0-8-0 and 0-&-0 USHA switchers, the Chute is flat on top, level with top of Tender side. 3Sonme
others and our Consolidations are oval on top, VYarious Tenders have different oval shape. Fit (Use soft brass sheet)
this in ready to solder in place. TIi 1s best,if you can,to bend floor-Chute and Tender sides so all will fii close iogether
without pressure to hold them together while soldering, so if later you are soldering in these areas for something else the
Joints will not come appart without again holding them together. We would suggest scldering only between front portion of
the floor to rear portien of plaiform, where solder will not show and solder inward from the edges so it will not Ffiow out
and show, Then put thick STP between the cdges of ihe vertical Deck and the Chute. We do not sce any reason ic solder all
along the side of the Chute and the Tender side, which will show a lot of solder. Fui swabs in all nearby corners and torch
in place. When torching the flcor to the platform, it will be well soldered when the yellow brass iurns a light orangs,
-~--gince you have no solder showing to indicate when the joint is well soldered. If need be, when soldering the Chute to
the Deck to get them close iogeiher, you can place a doubled up cleth on the inside of the Chuie and press it with the Fingers
against the Deck and toreh from the back.

FRONT CUBYCALS £f--Install ag noted in PTB. Bxceptions are USKA rwitchers have C extended 5" above Coal Boards. Of course uhen
soldering these in, put swabs al appropiate places. 1t ic easier soldering A in first, which takes a little doing, then EF
can be fitted and sit on top of C and front, A can be a bit long at corner at A and filed flush here when cubical iz all
done, He found it easiest ¢ install A beiween the side and C, right on down past the floor, which is open here, down 1o or
near the Frame. Thus it wiil stay in place while soldering to the side and C, alzo you can use SIP as a flux down Inside
cubleal where it will not show, then use a small 50 watt soldering iron. Fit FE in place fairly close and flat. Put SIP
around top of Cubical, set F&E in place, swabs in proper places and terch, Then with side of COD you can shape it 1o the
cubical shape, or betler shape later.

ENGHAVED DOOR--You have already cut this cut, so fit beiween cublcals, removing side lines as needed to get a light force fit
between cubicala, The height of these doors were described in the middle of the top paragraph. They are located back in
the door way beiween the cubicals jusi where the roundness of the cubleals stops--~location not eritical, Put swabs in the
proper places and solder with SIP in the inalde cormers and a torch or use a small iron as you did A.

#217.2 HATCH, USRA TYPE--Locate in center of Deck, cross wise, wlth Hinges iothe frontand about 3'6" from back of Tender betu-
esn the row of riveis here, Tut heavy suabs all around the Deck-side joints. Put SIP arcund the inner hole edge only so
selder will not run cut when melted, set in place and torch, possibly using a probe to hold it down from moving while iorching

GRAB TRCNS--See PIB #200.1 "Tender Fine Details”, Instead of piano wire, we have furnizhed .025" braus rod. On the back of the
Tender there are 2 vertieal ones on each corner already etched for you to drill out and a horizonal pair. On these Tenders
the corner ones are not on the corner, s¢ should be relocated te the corner using startier holes, These will be corrected on
later Tenders. Drill all 6 of these holes .028", #70,for .025" rod{or .022", #74 for .020" red). Flie off remaining etched
ridge. With a penecil mark around the Frame on the fazlse bottem, then remove the Frame., Where the Frame coverg the bod My
drill some holes close together with about #42 drill, them re-drill them about #25, then file between
these holes to make a large hole =o you can get a small soldering iron up to the Grab Iron holes, so
ihey will bave to be pretily near the back. They can also be used to thread wires to Headlights on
the back of the Tender if you wantto illuminate them. We just used an old long dental burr to rout
out these holes. Your dentist throws these away sc will be happy to save some for you. The Handraills
Just soldered in will not hold, o they will be bent in the following manor and soldered so they will
hold.. Bend the Handrails so they will go into their respective holes, but leave about 1/4" too long'
at each end. Hold the end of Handrail with long nosed pliers A, and press point B down agalnst the
work bench to give this sori of bend, viewed from the end. These end tends must be in the same dlrect
ion in order to slide both of them in the holes. Push thesc into their holes, so the ends lay next to
ihe wrapper, add very thick SIP well over the ends and wrapper with a wire or probe, on the inside.

Floor

Put swabs along whole length of Grab Iron to 1/16" of ihe end, 5o it is not annealed and easily bent B
from from handling and torch from the outside, with swabs also on flage bottom and Deck and the sides. w
Better yet, if you can gei a small 5C watt soldering iron inside the holes made 1o solder the ends on 1/8"

the inside, in which case you could despense wiih all swabs. Be zure they are well soldered, repeat

if necessary. The front Gralmare located on the comer of the reund of the cubieal as dravn. Nake starter

holes at these spots and drill as above., Since there is not the room to install as above, they will have to

bte installed in the conveniional manner by pre-tinning the tips of the Handrails carefully so as not to anneal,

then push them into the holes with long nosed pliers, cover the Handraiis as above with swabs and swabs arcund top of cubical
and sides and false bottom and sides and torch in place. Before pushing the Handrail into the holes, put SIP on the ends of
the Handrails. Work each of these with iweezers to be suve they are well soldered.

#2203 MEDIUM TADDER--See PIB. Grind galing from bottom Ladder strap(riser}, then bend vottom strap slightly upwards with long
nosed pliers. Simularly bend the top 2 straps slighily downward. This is located on the back of the Tender on the left side
hzlf way from ihe side to the center, with the boitom resting down agalnst the Frame and top looped Grab Rail down on the
Deck. The above bending should make this possible. If not, you may have to grind the bent straps a bit narrower. With a
pencil, mark the Tender whexe the Ladder is located, then file off the rivets and beading that would be under the Ladder
straps. Put swabs along top and boitom Tender corners on both sides of Ladder location and weil over each Pandrail. Fre-
tin Ladder siraps, prop Tender up vertically on front end and add mere SIP to straps, hold Ladder in place with probe and
torch 1n place. Test with tweezers 10 be sure it is well soldered.



BAE1C RUNNING GEAR LIGHT MIKE
puartered Drivers-—w—————mm——— 63"
Counterbalances 3.5

DC Motor ~12.4
Flywheel 13.1
Crank Pins 14 4 pr.
5ide Rods 16.6
Frame - 18,3
Steam Chest 25.5

All engine screws——wmmemoe—— Set
"Parts Installation Booklet" .50.1
Kit Booklet ~= L. Mike
Engine Plans L. Mike
Check List 1
Running .= Gear Details

Leaf Springs 20.1 4 pr.
valve Guides 26.1
Union Idinks & Combination Lev30,1
valve Gear 32.3
Yokea-—-— 34.2
Crosshead Guides, Alligator- 36.4
Crossheads, Alligator———mwe- 37.8
Main Rods 40,7
BEecentric Cranks——e——m—meaem— 41,1
Eccentric Rods - 42,2
Beam—-Deck w/0 Knees——mmmmem— 54.2
Flagstaffs~ - 56,1
Uncoupler Brachets, Eng.& Ten57.1 Zpr.
Pilet 60,3
Beam End Steps 62.1
Front Steps 62,8
Pilot Truck. USRA———w—e————— 64.6 2 wheel
Wheel Sets, spindlegg=——wmm- 24¢.6 1-33"
Hodges~Cole Trailing Truck-- 65,13 Hodges
Wheel Sets 243,5 43"
BOLLER SECTION
Cross Compound ALr Pumpe—mew- 45,1
Engine welghtg—e—smmes—rmem—— 75.1 2
Resivoir Tank Studs————————m 138,30 3 pr.
Grab Irons & PostS——rmwomme-— 52.1
Boiler 72.8
Boiler Fioont 8.7
Bell In Frame 80,2
Classification lLamps————=ma- 84,1
Headlight - 86,8
Briler Steps & 1 Boiler Front94,l
shovt plugs, 6 mem—————— 92.2
/ilders Plates———————mm— -~ Any
Ammer's Plate 1
smoke Stack 102,3
Sand Dome, USRA 108.6
Sanders 110.2
Steam Dome 112,.1
Whigtle, Chime 114,2
Pop Valve Units 2 ——mmmmeem—= 116,6
Generator 123.1
Cab, USRa 124.5

HEAVY MIKE

LIGHT PACIFIC

HEAVY PACIFIC

same
same
sane
same
same
same
same
same
same
same

H. Mike
H. Mike
1

same
same
same
same
same
same
same
same
game
same
same
same
same
sama
same
same
same
same
65.13 Cole
Same

same
same
same
s5ame
72,7
78.6
Samne
Same
sSama
same
sama
American
1

102.1
108.5
same
112.,2
same
sane
122.2

same

72 1’_3

3.16

same

same

14 3 pr.
16,12
18.52

same

same

same

L. Pacific
L. Pacific
1

797-3

3,23

same

same

same

16,19
18.83

same

same

same

H. Pacific
H, Pacific
1

20.1 3 pr. 20.1 3 pr.
same same

same same

32.2 same

34.3 same

same same

same same

40.8 40,7

same same

same 42,1

same same

same same

same same

same same

same same

same same

64,8 4 wheel same
240,56 2-33" 241.6 2-36"
65.13 Cole 65,13 Cole
Same 243,6 51"
same same
same same

2 pr, same

same same

72.6 72.5

78,8 78,7

same same

same same
same same

same same

same same

same Amer, or Baldwin
1 1

102.3 102.1
108.6 108.5
109.3 same
112.1 112.2
same same

same same
same same

same same



Light Mike Heavy Mike Light Pacific Heavy Paci’

Turret, Open : 126 .4 same same same
Check Valves 130,.1 same same same
Inspection Doors prs 132,1 same same same
Handrail Posts 134.1 same same same
Running Boards, 1 straight, 2 tapered. 136 same same same
ResevoirTanks 138.6 3 same 138,23 2 same
Power Reverse, Alco 142,11 same same same
Stoker Engine, single- 148,2 same same same
Injector, Non-lifting, right & left—~--154.2 & e3 same same same
Cooling Coil Clamps ~=162,1 9 7 9 9
Piping, soft 1" 1 foot same sane same
Piping , soft 2% 2 feet same 1 foot same
TENDER

Tender wrapper, Deck, Chute & False Bot,.200,5 same same same
Tender Frame 211.4 same same same
Bolster Screws(ping) 212.2 same same same
Draw Bar Kit 214,1 same same same
Hatch, USRA 217.2 same same same
Steps, Strap pr. 222,12 same same same
Steps, Cast pr 222.2 same same same
Ladder, Medium Length 224.3 same same same
Bunker Ladder 225,13 same same same
8 Wheel Brake System -232,2 same same same
Trucks, Andrews 234.,3 same same Sare

4 33" Wheel sets 240,3 same same same



S Secale Locomotive 5 Sapply
7120 Oreon Dr., 5S¢, Loats, Ms. 63121

SMALL RECTAYGUEAR TENDEZR, 25'8" LONG SHELL, FOR CONSOLIDATIONS(2-8-0), 0~8-0 & 0-6-0 SWITCHERS

_ i CHECK L1ST ¥olac CEO E&C NKP NYC B&M Switchers
#200.8  Tender Wrapper, bDeck, Lozl Chute & False Hotfom 1 1 1 1 i 1 1
#211.6  Tepder Frame, Small 1 1 1 ., 1 i 1 1
#212.1  Truck Bolster Fins pr. pr. L. I, T Pra [
#214.1  Draw Bar Xit, Wireless 1 1 1 i 1 1 1
#57.1 Uncoupier Bar Brackels 1 1 1 1 1 1 1
f62,2 fenter Beam Steps pr. 1 pr. PT. pE- pr. pr. pr.
#2i'7.2 Hatch, USRA 1 1 1 1 1 1 1
| #222.1  Strap Steps DL, pIr. pI. = Pr. Pr. pTr.
#222.2 Cast Steps Prs pr. . Z pr. T T, 5
1#egh.2  Ladder, Medium length 1 1 1 1 1 1 1
#227.1  Tool Chest T T -— —- — iy —
| 86,3 Headlight only, Pyle National 1 e — 1 - a— —
#86.7 . " v Sunbeam #bik — — 1 - 1 - T
#234,3  sndyews Leaf Spring Trucks 1 1 1 1 1 1 1
#2u0 33" Wheel Sets [ T T T T T n
#60. 5 Step Type Pilot for Switchers{not furnished) -— L e - - - — 1
#229.1 Ceal Pushers for Swlichers " " e — - i ™ - 1
#231.2 8 Wheel Brake,{not furnished) 1 1 1 1 1 1 1
2-56 x 8" flat head screws for wrapper-lFrame assembly 2 2 2 2 F4 2 2
6" ,025" Brass Rod for Grab Jrons 1 i 1 1 1 1 1
Serap for Cublecle 1 H 1 1 1 1 1
#260.1  "Parts Installation Booklet" 1 i 1 i 1 1 1
Kit Booklet, thiz booklet, suppliment H 1 1 1 1 i 1 '

Some of the above paris you will not need for your Tender, so they may be returned on your next order for eredit.

Before gtarting work, read the "Scofi Soldering For Engines" in our parts catalog, currently on page 16. Take your iime
putting this kit together, 1t will Be well worth it. You are not going to get it together today anyway, probably not tomarrow
either. It is strongly sugsested thai you read the whole instruciions before starting to work, "Parts Insirucilon Bockleti™ and
“Kit Booklet", suppliment. This will give you the whole picture of building the Tender and remove any thought that we may have
fergotten something. Then as you build, ruaé each section thouroughly before starting work on 1t, Keep representive sampler of
scrap, as they may come in handy, or for later projects, that you have it and in many cases just the right size, 4 torch will
be used mostly as it does not leave soldex iracks ms ddes a soldering iron, which dees not lock well on brass if it is not 1o e
painted or blobs of solder to be filed away. 'These instiructions will be as tho you do not want to paint you model.

TROPANE TORCH--Get this from the hardware store, Usually the tank is about 8-9" long. The blue flame is varible from about 1"
down te about 1/4" long for piping and Handrails and otherwise about 3/4" used mostly to 1/2". This and wet swabs will be
the back bone of your Tender and ergine bullding. When soidering small parts on large parts where normal torching would
heatthe small part too much, such as Uncoupler Bar Brackets on the large cast 5ill, pre heat the large part with Scldexr In
Paste on it to know when it is heated enough, then set the small part in place with tweezers, continueing the torching only
a little bit to be enough to solder the small part in place. In ihese cases it is helpful to have a medicine droper of water
handy at your forch hand, 50 you can sei down the torch and squirt water on the joint to set the solder quickex. Sometimes
you can have the offect of having an extra hend by leaning the torch against the bench with it's base in your lap and hold-
the part to be solderad with one or both hands. Or you can lay the torch on the bench with torch nozle sticking out the side.

PROPS-~An ordinary house brick as diseribed on page 20, #13 of our current catalog is useful to set engines and Tenders at
varying elevations while working on them. While not particwlarly used on this Tender, small pieces of metal or wood can be
iaid agoinst the Tender or engine, on each side 4o hold it siill while soldering, or a wadded up cld terry cloth +towel. The
Tender can then be laid on it in any position ¢r angle. Sometimes you will want to lay an old plece of sheet stock{tin can
stock) or asbestos paper behind the Tender, between it and the towel, so the towel is net hurned.

SHABS--You can use cotion scaked in water, which holds water better than paper tissue, tho the tissue, such as hand tewel or
toilet or hand tissue will contour to the parts better and will readily hoid upside down, which somelimes comes in handy.
When they are on a part, it i <Imosi impossible to unsolder them while soldering even 1/8" avay from the Jjoint. Have an
cld cup or low wide mouth jar of water handy with an old eye droper. When swabs start to gel dry, apply more water to the
swabz, or if the assembly is getting hot to the fingers in some cases, squlrt water on the joint to quickly set the solder
so you can let go of the assembly. If swabs get completely dry, it is more difficult for swabs to te re-wetted, You will

. not always have to re-water swabs,--seldom. Use swabs genercusly, when indoubi, use them.

SOLDER IN PASTE--Abreviated as SIP. Our part #612.1. This is a powered solder in the flux that turns hlaek when the solder
melts. This iype soldex should be used, where ever you get it, We have packaged this so you can get a small quantity at a
reasonable price and so you can mix what ever thiclmess you want in the 1id, which here will always be thick unless other-
wise stated. So rather than mixing it all, we let 1t slay setiled, hold the bottle to one side so the flux runs to one side,
then with a probe push more of the flux to cne side from over the sediment, then scoop out a drop of the sediment with the
probe, which still will usually have enocugh flux with it. Place this in the 1id, to be taken a little at a time with the
prove to puit on your paris. If you want it thinner for tinning cte., you can add a bit of the flux and re-mix. With it thin-
ned or flux only can be used ir places where you want to add a bead of solder to do a lot of filling. To keep the fiux from
evaporating while the bottle is open and using from the 1id, put a amall pilece of paper or flat sheet stock on top of the
bottle., You could mix the drop in another coniainer and close close the bottle, but ganerslly you will not use up what you
have mixed, so0 it will dry out and be wasted, while Af in the lid, you can use the balance next time and not be wasted.

If flux in the bottle dees get thick, it can be thinned with water, but after several additions the flux will no longer work
well and solder acts like themis grit in it, which is another reason for us re-packageing it in smaller quanties, so you will
not have to pay for a large quantity and have to throw away 1/2 to 3/Wth. The maker says not to apply torch directly on the
SIP. This is because the liquid flux evaporating so quickly pops off with the solder, se¢ apply the very tip of the yellow
flame of the torch at Tirsi, slowly to dry the flux, then come in cleoser to melt the solder, such as Handrail. Posts or tin-
ning or any where that you are torching direcily on the SIP. When torching a szmall part to 2 large one, sometimes the fiux
will turn black on the small one but not on the large one, so continue torching 2-3 seconds more uniil it tums black on the
large one too. When thru soldering or tinning, wipe off the black flux with damp cloth. Develope the habit of when using

an eye droper, as explained above, 1o refiil it with water and lay it at the torch hand again, so when you need it quickly

it is ready, lay down the torch and pick up the eyedroper. Sometimes you can prevent solder from spreading to unwanied areas
by heavy solid pencil lines from a soft pencil lead. Other methods may work better, such as lacquer in the area----oil will
flow into the scldering ares. If you use quiie a bit of STP 1t will sometimes flow over the peneil marks any way, usually not
as bad.




PROBE--Any pointed tool or rod used to apply small amount of SIP just where you want it and hold pieces in place while soldering

B or re~positioning a part, We like an old dental probe that yourdentist has broken and will throw away, or an jce plek, or
about a 1/8" dlameter steel rod about 6-9" leng, old seribe, or an old small dlameter screw driver ground to about 1/8" in
diameter back abhout 2" from the point and about 1/16" diameter near the point, all ground teo a point. We like ours bent at
a 459 angle back about 1/4" from the point. This one will always have some solder on it from the above operations. So if
used to hold a pari while soldering it in place, it will probably leave a solder spot on ithe part, so we like to have a zZnd
probe for this purpose, The firsi probe can also be used to help make solder flow when it does not want to. — Another 3rd
probe is sometimes helpful to flow solder as it is brass and always has solder on it. It weuld be about a 1/8" wide strip
of about .015"~,030" thick brass strip and about 4-6" long. Belng flat on the end, it can alsc be used to apply soldering
gaste(when used), even SIP where you want to tin a large area and push bead of solder along a crack or corner.

cUT OFF DISC--Abreviated as COD. These are 3/*!" diameter and about 1/32 " thick dise of very fast cutting rigid abrasive availi-

able at your hobby dealer. They are used on a mandrel in a hand grinder such as a Dremel. The edges will cut exiremely
rapid, the side to smooth up rough cuts. This and the hand grinder is one of the most imporiant tools in your shop for all
phases of modeling and well worth the money to save hours of filing with just minutes with the CCD---a good exchange. Can
also be used to cut rail, drill, light milling in the hand using old dental burrs, ete, etc,. Your dentist will be glad to
save various sizes and shapes for you as he throws them away. Rather than the long ones that they seem to use most, we 1ike
the small conal, cylinderical and and spherical ones bezt., The long ones can be used, but they are more difficult to heep
the burr on the spot you want, they keep jumping off, tho they can be used for roughing work., These will not be needed on
this Tender, unless you have large blobs of solder to be removed, tho a small 1/16" wide chisel can te made for this purpese
from an old broken drill. COD's are easily broken, which you will learn to use and are perfectly safe, but when they break,
the pieces fly. Tho you will scarcely feel them hit your face, you should wear glasses 1o protect the eyes from damage.
The Q0D could be used in an eleciric hand drill but, because of the size would be exiremely clumsy and really noi enough
RPH. Hardware stores carry a cheap model Dremel that heats up quickly if used for a fow minuies under load but, would be
satisfactory for most moedelers who use it usually for a very short iime. Should you be 50 luckyto use a disc until it is
down to a very small diameter, save it for some future time when you want to get in a tight space.

FROTECTED HAMMER--Usually a steel bammer can be used if only lighi taping is needed. Other wise use either a plastic, lead,
brass hammer or the back of a wood or plastic screw driver used as a hammer. Or a steel hammer with tape over ‘the head.

A woed, brass or plastic dowel can be hit with a hammer in lieu of a hammer.

SHALL TOOLS-- Tweesers will often be used, especlally stainless sieel, which solder will not stiek to, to hold something while
soldering or putting something in place. These will also resist heat much better than steel ones, not bend when heated. The
best kind are lock tweezers, from your hobby dealer, as you will often bhave times io lock onio a2 part, or lock a paxrt in
place. It is useful to get from your hardware store about a 5" square and about 1/4" thick asbestos pad, very cheap, for
when you want %o torch down toward the work bench, Some times you may want asbestos paper te put between Tender or engine
and towel you have them on, 50 the towel dees noi burn----if not heated too long, old tin stock ecan be wed, scrap. Some-
times a small chisel 1/16" wide and narrower la useful to hand chisel{no hammer} or scrape corners more square, OT Temove
solder around parts or riveis. Hake from an old broken drill wiih chisel flat on one side and about a 452 angle on the
other side. Orind slowly so it does not twrn blue, indication that some or all of the temper has teen removed from excess-
heat. Then it can be sharpened better with a knife sharpening stone. A center drill for those small drills around .020"
range can be made for your hend grinder or drill press by taking an old broken small drill or dental burr and grind a
triangular or rectangular point on it. Then with thiz turning in your hand grinder notice that the point turns aboui on
center---you will notice this best as the hand grinder just starts turning or is slowing down. If not turning on cenier,
you will have to re-grind one side. A =acribe can bave it's point simularly ground also for when you wani to stari a hole
at zome odd place where you will drill a hole with the hand grinder, or just locate by hand under the drill press tc drill.
The scribe will be used like an awl, turning it back and forth io get a hole started. With either of these tools, they will
just remove enough indentation to siart & small drill, so the drill does not run off and possibly break. For lack of a
better word, laier we will refer to these as "starter holes". If when using the scribve fo start a hole and you do not get
the hole exactly where you want it, it can be moved slightly by holding the scribe at an angle, with ihe peint in the direet-
ion that you want to move the hole to and use as an awl again., Of course if the hole has to be moved more than this will
do, you will just start another hole.

PARTS INSTRUCTION BOUKLET--Abreviated as PIB, This will contain the tulk of the instructions of btuilding ihis Tender.

#200,8 TENDER WRAPPER FCR 2-8-0, 0-8-0, 0-6-0 AND QTHER SMALL TENDERS--Thiz Tender is assembled the same as #200.5 USRA in the
PIB, with the following exceptions and soume repezialions, so read the #200.5 first, then this , then start work after read-
ing each section first.

This is a more expensive photoengraved wrapper than our others, which we made the dies and stamped them far cheaper
than if some one else had to make them. Being an engraving, the top line all across the itop of the wrapper acts as a beading,
s0 with GOD or file, file material down just to this line, which we ieft for you to finish to save you cost. Then with a
file round the beading on the inside and outside. Bend the wrapper as straight as possibdle.

#209,1 DECK--Round the cornera at ithe back of the Deck where the 2 holes are punched thru, te fit down into the wrapper and it's
countour here. First you will have to cut off some of the sides of the Deck along the lengihwlze rivets, so they will well
show, which should make the Deck clese to 10°2" wide. When it fits in well, cut the false bottom, the longest sheet that
will be the full lengih of the wrapper, exactly the same width as the Deck, a bit long at first, Simularly cut the Chute-
floor the same width. Set these eside for now. From rear of Deck measure 12' forward ang draw a line across Deck. Place
this in a ¥ise and bend rear section straight up 90°, This vertieal section should be about 2'8"-3" high and will support
back of Coal Chute later. Tack in the Deck in place about 3" below top of rear section of the wrapper as in PIB #200.5. We
used a 25 watt elecironics soldering iron, which was a bit light s0 a 50 watt should do well.

FALSE BOTTOM--Row fit the false bottom in the very bottom of the Tendex, the full length, rounded in The longest
sheet 1 A

Teaxr corners like the Deck and fitted in ihe bottom of the cubleals A, cut off beiween the cublceals
to the shape at the right. BScldered in with a2 soldering iron as you did the Deck, flush with the
bottom of the wrapper.

FALSE BOTTOM-#211.6 FRAME-~'the Frame should be flat across the top, so false botiom will sit flat on ii, s0 may need some filing
with large course file, These are cast to give good weight for good pick up, brass io solder to and sand cast to lower cest
of lost wax---if they could even belost wax cast. The prototype was also sand cast of a course sand, 50 do noi file these
frames down perfectly smeoth like machining, but leave some texture. The square holes will have to be touched up as well as
the flange along the side and the Sills. The top rear 311l can be filed smooth. The 2 outer holes on the Frame are for the
Trucks, while the 2 inner holes are to assemble the Frame to false botiom. To assemble the Frame on the faime bottom(wrapper),
lay the Frame on the the botiom of the wrapper square, with the rear Sill sticking out te the back of the wrapper 9", stick
a long pencil lead or metal rod thru the hole in the Frame hole under the deck to mark the false botiom. Make a starter hole
on this spot and drill it out with zbout a #54 drill, then re-~drill it #42. When putting the wood dowel In the nut as noted
in the PIB, it is helpful to put a little ol on it to help prevent solder getting in the nut threads. When torching this
nut in place, have swabs in all corners of Deck and false bottom and the sides. With thiz nut soldered in place, assemble
the Frame on ithe false bhotiom with this nut, then drill the other assembly hole thru +the Frame and into the forward felse
bottom place. Solder that nut in simularly. Of course flat head screws are used here. When Tender is completely done, you
can cover ihese sorews wiih putty or a poor mix of plasiic wood(so 1t can be scratched out later if need be) and paint over
them,

#234,7 ANDREWS LEAF SPRING TRUCKS---Asszemble and install the trucks, pick-up on left side when finished.

TENDER PLATFCRH D--Before insstalling Chute-Floor, cut cut the platform D, removing engraved lines. With 1 |
Tender off of the Frame, lay this plaiform under bettom of Tender as drawn, shaded part. Draw front ! !
contour of Tender door way on this platform, heavy. lines, Including curved poriion. Then cut out the
platform just inward of the cubical nearer the dotted line locatlon, then fit it in between the cubical for a good fit.




The curved portlon can be shaped with edge of CCD, BShould you ruin this plece, cne can be made from scrap, tread not essent-
ial.

Put Frame back on with Trucks on. HNow we come to some variance, 0-8-0 and 0-6-0 switchers and szonme
others have a low floor in the Cab as drawn, while some have the floor not dropped as drawn here but, are
at the mitom of the Cab sides and straight across, as for our Censolidations MoPac, B&O and B&KH. For HYC
and NKF like the switchers. In any case however, you have the (ab floor installed, so install platform in
the Tender level with the Cab floor, Mark the inside of the Tender side at the level where the plaiform is io be soldered,
In case it Is imporiant to you, the tall engraved door is for a platform thai is low as for switcher:, otherwise only the
bottom half is uwsed----the sorit of curved cutout is the bottom of the door, so¢ cut out this portion. When cutting out ihis
deor from the stock, leave the drawing lines on the gides, to later be fitted and probvably remove these lines. If you une
the full length door, the top of the door will be at about the height of the very top of the Tender sides, while the short
doors will ge just to the top of the cubical----dcor way in front., Their locatlon will somewhat determine where you will
want locate the platform. With platform A held in the marked position, mark A at B at about the center of cubical EF prefer-
abably so B will be bent down aboui 6-8" inwaxd from the Sill edge and resting on the top of the 5iil, A 7
cutiing off any excess. Now cut offvertical portion of platform at an angle D to be even with the front [- / E
of the 811, Put swabs in corners of false botton and door way, put thick SIP underneath platform and door | ] .
way(so as not to show) cormers along with small bead of solder ang torch in place. If not well soldered,
repeat. We found it easiesil to hold the torch between cur legs, holding the Tender upside down with left
hand and probe in the righi hand to spread the solder.

GOAL CHUTE FLOOR-~Fit the floor portion of the Chute-floor as described in the PIB, except the front of the floor
reed only just meet the back of the fread of the plaiform, imstead of 1'6" past front of Tender---make a shade
long here at first and very long at the back, end of Chuie and trim as fitted. The shaded area noted in ithe
PiB are the 2 square. corners-shading was missed puting on the drawing. When cutiing out these pencil marks on
the floor, do not forgel to cut a bit to the outside of peneil marks, ns marks will be to the inside of actual
cutting point. With this fitted, measure the dislance X belween front of floor and angled rivet line
extended down to floor level. Hensure this off on Chule-floor material, a litile long in front an .
back and bend rear portion up about 45¢. This measurement not at all eritical. How Fit ihis down — .. .-
into the Tender so the rear portlion, Chuie, resis on top of the vertical section of the Dack.
For' 0-8-0 and (-6-0 USRA switchers, the Chute is flat on top, level with top of Tender side. G&ome
others and owr Consolidations are oval on top, Various Tenders have different oval shape. Fit se soft brass sheet)
this in ready to solder in place. TIi is best,if you can,to bend floor-Chute and Tender sides so all will fit close together
without pressure to hold them together while soldering, so if laier you are soldering in these areas for scmething else the
Jjoints will noi come appart without again helding them together, He would suggest soldering only tetween front poriion of
the floor to rear portion of plaiform, where sclder will not show and solder inward from the edges so it will not flow out
and show, Then put thick SIP beiween the cdges of the vertical Deck and the Chute. We do not sce any reason to solder all
along the side of the Chute and the Tender side, which will show a lot of solder. Fut suabs in all nearby corners and torch
in place. When torching the floor to the platform, it will be well scldered when the yellow brass turns a light orange,
----since you have no solder showing to indicate when the joint is well soldered. If need be, when soldering the Chute to
the Deck to get them close together, you can place a doubled up cloth on the inside of the Chute and press it with the Tingers
against the Deck and torch from the back.

ERONT CUBICALS EF--Install as noted in PIB. Uxcepiions are USEA swiltchers have C exiended 5" above Coal Boards., OF course when
soldering these in, put swabs al appropiate places. It is easier soldering A in firet, which takes a 1it{le doing, then BF
can be fitted and sit on top of C and front. A can be a bit long ai cormer at A and filed flush here when cubical Is all
done. Ye found it easiest to insiall A beiween the side and O, right on down past the floor, which is open here, down to ar
near the Frame. Thus it will stey in place while soldering te the side and £, also you can use SIP as a flux down Inside
cubical where 1t will not show, then use a small 50 wait soldering iron. [it FE in place fairly close and flat. Put 8IP
around tep of Cubical, set F&E in place, swabs in proper places and torch. Then with side of €OD you can shape it to the
cubical shape, or beiter shape later.

ENGRAVED DOCR--You have already cut this out, so fii between cubleals, removing side lines as needed to get a light force fit
between cubicals., The helight of these doors were described in the middle of the top paragraph. They are located back in
the door way between the cubicals just where the roundness of the cubleals siops---location not critical. IPut swabs in the
proper places and solder with SIP in the inside corners and & torch or use a smzll iron as you did A,

#217.2 HATCH, USRA TYPR-~~Locate in center of Deck, eross wise, with Hinges tothe frontand about 3'6" from back of Tender betw-
een the row of rivets here. Iut heavy swabs all arcund the Deck-side joints. Put SIP around the inner hole edge only so
solder will not run out when melted, set in place and torch, possibly using = probe to hold it down frem moving while torehing

GRAB TRONS--See PIB #200.1 "Tender Fine Details”. Instead of piano wire, we have furnished .025" braus red, On the back of the
Tender there are Z vertical ones on each corner already etched for you to drill out and a horizonal paixr, On these Tenders
the corner ones are not on the corner, so should be relocated to the corner using starter holes. These will be corrected on
later Tenders. Drill all 6 of these holes .028", #70,for .025" red(or .022", #74 for .020" rod). File off remaining etched
ridge. With a pencil mark around the Frame on the false bottom, then remove the Frame. Where the Frame covers the
drill some holes close together with about #42 drili, then re-drill them about #25, then file betueen
these holes to make a large hole so you can get a small soldering iron up to the Grab Ircn holes, so
they will heve to be pretty near the back. They can also be uszed to thread wires to Headlights on
the back of the Tender if you wantip illuminate them. We just used an old long denial burr to rout
out these holes. Your dentist throus these away so will be happy to save some for you. The Handrails
Just soldered in will not hold, sc they will be bent in the following manor and soldered so they will
hold., Bend the Handrails so they will go into thelr respective holes, but leave about 1/4" too long
at each end. Hold the end of Handrail with long nosed piiers A, and press point B down against the
work bench to give this sort of bend, viewed from the end. These end bends must be in the same direct
ion in order to slide both of them in the holes. Push these into their holes, so the ends lay next to
the wrapper, add very thick SIP well over the ends and wrapper with a wire or probe, on the inside.
Put awzbs along whole length of Grab Iron to 1/16" of the end, so it is not annealed and easily hent
from from handling and torch from the outside, with swabs also on flase bottom and Deck and the sides.
Better yet, 1f you can get a small 50 watt seldering iron inside the holes made 1o solder the ends on
the inside, in which case you could despense with all swabs. Be sure they are well soldered, repeat
if necessary. The front Gralsare located on the corner of the round of the cubiecal as drawn. Make starter
holes at these spots and drill as above. Since there is not the room to install as above, they will have to
be installed in the conventional manner by pre-tinning the tips of the Handrails carefully so as not to anneal,
then push them into the holes with long nosed pliers, cover the Handrails as above with swabs and swabs around top of cubleal
and sides and false beottom and sides and torch in place. Before pushing the Handrail inte the holes, put SIP on the ends of
the Handrails. Work each of theze with itweezers to be sure they are well soldered.

#224,3 VEDIUH LADDER--See PIB. Grind gating Irom boitom Ladder strap{riser), then bend bottom strap slighily upwards with long
nosed pliers. Simularly bend the top 2 straps slightly dowmward. This is located on the back of the Tender on the left side
half way from the side o the center, with the bottom resting down against the Frame and top looped Grab Rail down on the
Deck. The above bending should make this possible. If not, you may have to grind the bent straps a blt narrower. With a
pencil, mark the Tender where the Ladder is located, then file off the riveis and beading that would be under the ladder
straps. Put swabs along top and bottom Tender commers on both sides of Tadder location and well over each Mandrail., Pre-
tin Ladder straps, prop Tender up vertically on front end and add more SIP %o straps, hold Ladder in place with probe and
torch in place. Test with tweezers to be sure it iz well soldered.

Cab sides

Floor




HEADLIGHT, only--Nene for C&C and B&M, Located on back of Deck about 7"from the back. See FIB #86.3, .7 & .8. 0-8-0 and 0-6-0
switchers(USRA) use #86.7 Sunbeam #4414 half way from the right side to ihe center, while B&D and NYC Consolldailons have 1t
Jocated 4n the center. NKP and KoPac Conzolidations use #86.3 Pyle National in the center, With edge of COD grind off the
little pins on the bottom of each foot, set on the Deck and bend all feei %o touch the Deck. Pre-tin toltoms of each foot.
Put swabs around all top corners of Deck, over herizenal Handrail, top of Ladder straps on Deck and back, and on top of Hatch.
Put SIP on each foot again and carefully ptace it in the center of the Deck and torch.

#227.1 TOOL CHEST--On XoPac and C&0 Consolidztions only. Hangs down on the righi side mid-way between
The Trucks and soldered on the Frame cross member as drawn., Pre-tin top of Chest and Frame. {With
Trucks removed). Lay Frame on fire-proof materldlon the work bench, put more SIP on the Frame .
locatlon, heold Chest in place with probe and torch----- besi to pre-heat the Frame first. - I I 2

#222.1 STRAP STEPS--These are located under the zear Sill of all except €0 which is on front 5ill. For
USEA sultchers, remove dotted portlen and round corners A, Remove wrapper from Frame. inatall as #222.1
and drawing =t #200.1 under "Tender Fine Deiail”. [Fasiesl to solder brace cn the totiom of the Siep, then

. bend the brace down to the Frame.

4#222.2 CAST STEPS--Thece are located same as above on boliom side edge of front 5ills, except for C&C, which
are on the back Si1l, See #222.2. Drill the holes 3/32" from side of the Siil,

#57.1 UNCOUPLER BAR BRACKETS--See #57.1 End ones are located 3" from end of Sills and againgit the back cdge,
leaning rearward. The center one in line with the end ones. Frobably easiest to grind off the aszsembly pins on the boiiom,
tho you could drill holes for them in the Frame if you wish. With Wrapper on the Frame, mark where these are to be located,
then Temove the wrapper. Pre tin the Brackets, put more SIP on the Bracket, put swabs upderneath S5ill on Step soldered
points; touch Brackets to place they will sit to get some SIF on the Frame, then pre-heat the Frame until this sclder melis,
then with tweezers hold Bracket in place and torch a bit more to solder ii, remove torch and squirt sone water on the spot
to quickly so0lidify the solder before possibly the Step comes loose.

#€0.5 PILOT, STEP STYLE--See #60D. Thesc are for switchers or other engines that call for ihem. Cui off the top of the strap
upder top rivet. mmstall with end verticel fooi board to the inside and inside strap inward against the Coupler Pocket.

#62.2 CENTER BEAN STEPS--Cut these from cluster with oniy back vertical portion Left on, and bend it
verileal, removing any cutting burr with COD. Hemove wrapper from Frame and install half way betueen
top and bottom of piatform riser, as drawn. FPre-tin Step bracket, add mere SIF to 1t, put swabs on
false bottom here, cubleal platiorm, door and over Handrail, hold in plaece with probe and torch.

#21%.4  DRAM BAR, WIREIRSS--See PIB. The #2U4 hole where the plastic sleeve goes thru Draw Bar, change
hole size to about .128", if not already changed on PIB instructlons.

#291.2 B _WHEEL BRAKE SYSTEH--See 1B,




Scale 3/16”

Drawn Expressly for
MAINLINE MODELER
Copies of these drawings rmay be made
for noncommercial use only.
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— RIT INSTRUCTICHS ————

BERKSHIRES (2-85-4) last 3 Steam Engines Made
Nickel Plate 5S-3, #779 (Parts code b}
Chesapeake & OChio K~4, #2750-2759 (Kanawa) {Parts code r\
Pere Margquett N~2, #1228-123% {Parts code e )

For thoge of you that need a second Berkshire for your road, a bit older, back to about the 1930's, and a bit different,
you might make a few changes of the regular kits to these.

NKP_ #723--Bell in Frame instead. Tanks &rimped at beth ends. Ho Miller Muffler or Mars Light or Number Boards.
All engine journal plain, also Tender, Sanders and Sander Blocks as below.

NKP §#730-739--Had regular Sander Blocks, NYAR({New York Air Brake), 8 instead of 12, with small vileo Sanders
(could be omitted) united with the Blocks, Probably Bell in Frame, no Mars Light.

NKP #740~754--Same as above, but 12 Sanders and Blocks. No Mars Lighe.

NEP #755-769-- " ™ " , plus some engines had Mars Light. Roller Journals on Pilot Truck., Tanks crimped
on beth ends

Needless to say NKP liked Berkshires and had quite a fleet of them. They were always making record’ runs with

freight and some passenger. They gave the diesels a great run for their money and out preformed the diesels

for some time after dieselazation, but diesels had been installed to replace other engine types, 50 for stand-
azation the great Berkshires had to go also.

C&0 #2727--Both domes located as the above NKPs, with Roller Jourmals on both engine Trucks, Plain on Tender.
Hectangular Pop Valve housing.

PM_#l1213--Both domes located as NKP. Roller Journals on both engine trucks, plain on the Tender. Bell in Prame
and no Number Boards or Miller Muffler, Has 8 NKP type Sander Blocks & Sanders(NYAB) as used an NKP #730-
739,

Virginian #505--(Subsidary of GO, as is M, so all 3 could be used on the same roads on the commenly used
leases}. Same as C&0 kit, but Sand bome moved rearward 3-4' and no Steam bome{ingside the Sand Dame}. Fourth
sandex Block from the front omitted and a Handra:.l Post in it's place.

Before starting work, re-read "Soft Soldering" in the "Parts Catalog", Page 1l4. Also consider the "Carbon Rod Resistence
Soldering”, fThis is much easier soldering and easy to learn, making torch soldering as obsolete as “he torch made the solder-
ing iron, especially if you expect to make several engines. It can be made for about $45,00 at this writing, 4-83. The 6
velt {non-shocking, same as some flashlights) 16 or more amps. transformer from electronic supply is the biggest cost, about
$35.00, the rest is cheap, and much from your junk box., Remember too when you get to make a pretty good engine, you probably
can sell the engine for more than you paid far it by a good margin, to pay for the soldering cutfit.

Demensions herein are the same for each engine unless otherwise noted. While drawing is mainly for the NXP, much the most
popular engine, the C&0 and PM have the domes reversed, demensions on drawing., Other differences will be noted here as you Qo
along. The "Parts Installation Booklet" is main instruction of this kit, seperate so all that material does not have te be
reveat reading for each and every engine you read, keeping actual differences seperate and the building order in the "Rit
Beoklet', We believe when you have built cne engine and see how well it looks and runs, you will want te build another and
another, so this method will bhe much simplier and cheaper for you{saving repeated printing costs). Building much cheaper--nth,

The following part numbers are in building order. The part number to be looked up in the "Parts Instruction Booklet'
to find how to install it, and the plans to where it goes, and this booklet for the building crder. Where installation is
different, it will be noted here, The drawing is fully scale, but some parts cannot be put in scale location, so use the dem-
ensions given, Most demensions are given for your convenience, as space permits, Some very few you will have to scale the
location, some placed by sight. Some few parts are listed here but not part of the kit, in case you will want to ad them.
The fellowing building order is not absolute for all parts, by and large should be followed if this is your first engine,

BASIC _ RUNMING  GEAR 1 2-56 x 3/ 16" brass flat or tion Booklet" on page 14.
round head, Rear end Frame and Rear Cab-Frame Mount-- b
#3.9 Counterbalances—--— into Cab-Frame angle mount. Make bracket Cab F sor
1’ 7" 1 2-56 x 5/8"brass or steel rou- from serap br-
10" 1rzn 0" nd head and long sleeve and was- ass ahout Bracket 5
tiy her for Trailing Truck, 174" wide x Frome
1 2-56 x_3/8" brass round head about .025" ,,,—ﬂ_
1 __ and short sleeve, Pilot ‘fruck. thick, to a  Draw e
#1 :z:v:rzztliozxifg?’:iednlﬁoihgli‘?me 1l 2-56 x 3/B"round or fillister length to e.}evate
them out to f£it, but f£ile them in head to hald Valve Gear to Frame ClLlcenter lLine} of Boiler to pro-
accordance to taking out the bind in the 2ad 2-56 hole from fromt distance above rail or axle cent-
in Side Rods,#l6, as we have later of the Frame. er, bDrill §#43 ht?le and solder
found best, If barely up and down 1 6-32 x 1/2" steel or brass 2-56 nut to the inside of bracket
play in the Prame, do not file any round head to screw Steam Chest as shown above, This bracket and
more, remove further bind from Side to Frame, end of Frame should be fnrwar'd of
Rods, see #lé. Pick-up on right Some serews may be a l?it longer rear oflcab Floor abeut 1/16" so
side, than above, Small diameter screws as te give room to sclder Baffle
418,42 Frame—- 2-56, larger cone 6-32, Plape o Cab Floor. Put wet sw-
h4  Srank Ping- 41,2 DeaT Cress comound adr v s i A
7 -l . ross Compound hAir Pump—— oor, e= acket,
#16.9 %‘E%;E.gd_ﬁsegiiif’i :EZ::.Ed on the #47,1 Compressor Filter-- 7Y Both inst- serew bracket to the Frame, put
12,2 mMotor--It can be fitted now and get #4B8.1 Compressor Goevernor-- alled later thick SIP{Solder in Pasi.:e) on
mng smooth with drivers, then 4124.1 Cab, !-10dem—-l«ssemble_ Cab and bracket, be sure Prame is in
removed until the engine is done. install on Boiler. Dpifferently Center of Cab, then torch br.?ck-
$13.1 Flvwheel--Same as above. than cast Boiler, it is torched et in place, Of course removing
¥25,1 Steam Chest~-Vertical pipes may ne- more than the Boiler. Stray heat this screw releases ti.}e Boiler
‘ed bendingoutward or inward, or just will he enough on the Boiler, section from the xunning gear,
one, using protected hammer. with wet swabs around on the 456.1 Flagstaffg--
Boiler except where soldering,to 457.1 Uncoupler Brackets—-
LILS prevent Boiler section from com- #58,1 Hoseg~-
AT GEAR PEralle unsoldered.Cab is best scldered #60.1 Pilot for NKP, #60.2 for CRO,
i PR note £l on Beiler by soldering just sev- #60.3 for PM.
i;:go W and m_} S:: end eral spots, t:l:to well soldered to #62,2 & :5 Steps-f&.)r.PM only )
Pngine Sorews-- SCrews in  envelope are Boiler, especially if the solder #50,1 S}?:.elds, Irfd:.v:.dual--for KR and
T far: has flowed well between Cab and PH. "For_ms_P add ab?ut..ols to
1 2-56 % 3/4" brass round head,thru boiler, Install the Cab Floor -025" thick step, 1’ wide, and
mteam Chest lip and into with cut out fox" the motor, See solder on shield half way between
Boilex last paragraph in "Parts Instruc- top and bottom,



#50.4 Shields, fwal--For C&0.

452.1 shield Irons & Postg--Cil uses
enly the pasts. KKP, hoth.

coupler--Hot par: of kit, see #5541,
Hote ¢L of shank above rail,

420.1 Leaf Springse.-

423 Brake Shoesw~-tlot part of kit.

164,1 Pilot Truck--Por PH. 64,2 for
NKP & Cs0. ALl uses 33" spind-
less, plain axle, no plastiec
covering,

465,1 Trailing Truck, 4 wheoel--For
NKP and PM. #65,2 for CEC and
without plastic stifner on axle
of 4%" wheel set for use with
470.1 Booster fngine. Use long
shouldered screw with washer
next to the Truck Frame. All
use a 36" and 45" wheel set.

470.,1 Pooster Engine -~For Ci0O only.

#32.1 Baker Valve Gear, Trianqular--
rront of hood 6' from back of
Steam Chest body, and mounted
on the 2nd 2-56 hole from the
front of the Frame. Outside ed-
ges of Valve Gear Frame 11'
appart.

436.1 Crosshead Guides, Single.--These
could be installed before the
Valve Gear.

#37.1 Crosshead, Single--

¥28.1 Valve Crosshead-—

29,1 Lubricator«-

#1.1 Eccentric Cranks=—-

440.3  Main Rodg--Cilers up

42,1 Eecentric Rodg-—

BOILER & BOILER PARTS

478,3 Boiler Front for PH & CeO.
for NKP.

#78.4

#90,1  Bell In Rack for NKP & C&O.
480.2 for P,

486,1 Harslight—-For NKP only and ran=-
dom older cnes.

486,3  Headlight, Pyle Watl,~-For all,
but CaD¥s top of light is even
with bottom of Boller Front Door

482.1 Number Boards-—none on PM

484,1 Classification Lamps«~Cn C&Q are
on side of Smoke Boxinstead of
being on the Boiler Front.

24,1 Doiler & Boiler Front Steps-—-The

narrow skeps go on the Boiler
Front,
4124,1 Cab Modern--For C&0, PM and Vir-
ginian, the Cabs were welded, so
f}ﬁﬁ/ the rivets should be filed off,

f/awdﬂﬁ‘) occassionally leaving a very si-

Posits

ight trace, barely oservable, to
\\shindicate uneveness of welding,

#1306 Running Boards--Hake
5-6 for each side of “fffr
the engine, WHade about 1' squa-
re on each lag £rom brass scrap,
from .0l6 to ,025 stock instead
of wire on cast Boilers. Other-
wise locate as wire Studs. When
vou are satisfied the Running
Boards are level, leave Boards
off for now, Best not ko have
studs behind the Compressor and
the Pawer Reverse Lever. At the
rear the Boards are even with
Ccab sides, outer edges parallel
with top Boiler CL, on to Smoke
Box where they are wide.
will he nedt te most of the Boil-
exr, but widely spaced from the
Fire Box because of it’s smaller
diameter, On the Smoke Box you
will have to grind out the Board
to £it aronnd the Steam Chest
Pipes,
pown to and include #130.1 could all be
fitted and soldered on at the
same time, but solder a part fre
om one end of the Boiler to the
other, so as not to heat the Boi-

Boards

#92.,1

#%00.1
410z.1
#106,1

4108,1

#112.1

#l1l6.1
4118,1
#L20.1
#126.1
#l28.1

#130,1

#114,1

¥94.1
#104,1

#122.1

§62.8

ler in %co long an zrea and
locsen the Boiler Joints,
Washout Plugs, Closed--

Feed Water lleater, Worthington-
Smoke Stack, todexn--

Super Heater Door-~On NKP anly,
For C&G and PM make a plain door
from about .0L2" sheet stock,

6' wide and 3' long, plain door.
Anneal, tin underside first and
solder in place gsame as MNEP.

You can wrap wire around it and
and Smoke Box to hold it in pl-
ace while soldering.

Sand Dome~~This is too.large to
spread solder all the way around
¢o file and bend the base for as
good a fit as possible,then tack
solder it in about 3-4 places.
sander Blocks and Grah Irons
installed later, Torch only Come
Steam Dome-~Hole on left side
for Whistle later.

Pop Valve, ‘Triangular--

Lower Water Alarm Casing—
Blow off Muffler--

Turret-— And #1.34.1 Handrail Post

Throttle Rod levers-—Put rods in
later, but do drill the holes
daeper ,021 or .026.

check Valves--Drill holes deeper
with undersized drill,then ve-
drill the proper size later when
piping is put in.
Whistle~-Install as described
for #114,2 whistle, so that

it folds, swivels in the Dome
hole,

Boiler Stepg--

#iller Muffler--PM installed as
shown. NKP same, but piping ir
the dotted lines, goes on down
beneath the Smoke Box. CLO is
same ag drawn, but on left silda.
Turbogenerator--NkP generally
had two in this series. C&0 and
PM only one.

Front Stepg--Cut off top side
boards of Steps to fit hetween
Running Board and Deck, Align
rivets on bottom of Steps with
rivets underneath rear of Deck
and step set at rear and on side
edge of Deck. Actually on the
left side the top inside side
board is cut out for the Steam
Chest to set zlightly inward.
Steps scldered only to the Deck
for easier Boiler-Running Gear
seperation.

1 #138.3 Tank and 2 138,1 for NKP
1 #138,6 Tank and 2 138.8 for M, ncne

#144.3

3142,1

4l42.2

4144.6
#148,1

#152,1
#154.2

for C&Q.

ot Wator Pump; Worthington—-
add the piping. You will have
have to remcve the Running Boa-
rd to file a notch for the 3
pPiping to go thru next to Boil-
er.

Alco Power Reverse--For CLO
installation ‘A°’.

Franklin Power Reverse-~For NKP
and P¥M, Rods For this and abo-
ve can be added later.

cold Water Pump--Piping put in
later,

Stoker Engine, Double--MNot on
CEQ. ’
Booster Engine Pipes--CiGC only.
Injector, Right-~For NKP insta-
11 as shown in #152.1 and eng-
ine drawing, using 3* piping
with CGverflow Funnel right on
rhe outside, while Eor Cs0 and
PM the Injector is rotated so
the Cverflew Funnel is to the
rear. For the CLC it will have
to be set a bit rearward to cl-
ear the Booster Engine Pipes,

(23

wihich also needs moving rearward

to clear the Truck. -

Blow off Cochs-~Install as illust-

rated for N¥P and P, ‘Their left

side is exactly the same except

the Cock's levers and rods goes in-

to the Cab, C&0 appears to have
only one, right rear one as illus-~
trated.

#156.1 Cver Flow Funnel--

A162.1 Cooling Coil €lamps--Cn C&0 only.
Install piping later.

#175.1 rrabh Irons-—Install on Sand Domes,
See #108, 2 on each front corner,
one vertical and one horizenal,
starter holes on domes, and 2 on
Super lleater Door for the NKP, For
¢&0 and PM, two on each rear corn=~

. er as NKP's front corners. Also 1
on each Tender Hatch.

4160 _ Piping~-By rule of thumb, the heav-
ifest piping is put on first, foll-
owad by Cooling Ceil Clamns, then
those that are the hardest to put
on and these that go aleng the
Boiler and not effected by handl-
ing. ‘Then Cooling Coils, Some of
the folling piping, some of you
may not want to put on.

#144,6 Cold Water Pump--Put in the 5" pip-
ing, 1If the 2' and 3" is put on,
it should be annealed sc it bends
easily to conform to Trueck swing,
of course it does not not go into
the Boiler as shown, but dead ends
in that area=w--could be left off,

#148.1 Stoker Engine--Here again the 1V
on the sides dead ends under  the
Cab if the Stoker is attached to
the Frame Eor Cab-Frame seperation

rront of Boiler Piping--
This 2 " piping

is first ingt- Top View ¥ %
alled by drilling L2 2
about .036" hole i;’;

on very top of
the Beiler=--~shown
hera, with a 2"Va.l.ve.£r->
Dril} holes in _ o=
the 2" valve
deeper, about
1/32" deep
with ,038"
prill, so
piping will I
hold({solder).
7o solder the piping in the 2"
valve, solder one in, then wrap a
wet string around that end and the
piping, and will be easy to torch
piping on the other end. Just as
soon as the Solder In Paste turms
black, pull the terch. Be sure all
these joints are well soldexed so
they do not come loose after pain-
ting. There should be a small cla-
mp made and installed as shown,
See 162.,1 to make one, or one can
be made by cutting about a 1/16"
wide of thin brass, lay a piece of
appropiate sized piping on the
work bench or a piece of metal,
lay the bram strip over the pip-
ing, and with tips of long nosed
pliers pushed down over the brass
strip with each jaw of the pliers
just on each side of the piping,
then press down hard so brass
forms over the brass strip. Then
the stirp can be cut to desired
length.

#109,1 Sanders, NYAB--Note these are
right and lefts,

#109,2 Sanders & #110.1 Sander Blocks
for PM.

4109.2 Sanders & #109.1 Sander Blocks for
¢e0, Sanders are cut off of the
4109, Blocks and discarded. Drill
new holes in center of the Blocks

Right Side



about 060" deep, then file a
taper on sides of Blocks as sh~
own in drawing, Assemble as sh-
own here, runing piping between
Running Board and Beiler, on to
bottam of Boiler and soldered

there, Por soldering technique
4109 and 110,

Lima Builder's Plate--One on
each side, see instructions.
Seme older CeO (2727) were Amer-
ican built, other engines diffe-
red, but believe all NKP wera
Lima built,

Lwnen's Plate--Cn NKF on both
sides, just above Builder's
Plata. on C&O and PM they were
elswhere, probably on right side
of Prame under Cab.

Supgrheater Plate--On NKP on
both sides just above Cvwner's
Plate. ©On C&0 and PM on right
side only , just below Builder's
Plate.

26,1

#96.4

#96,5

TENDER SECTICHN

The Tendex’s building is descxibed in

"Parts Instruction Booklet", but the follw
owing is probably a little better building

set on the tracks, but put it together
yougelf, If you want to, and you are
sure intitled to,show it off to your
friends----who tcok theirs out of a box.
Naturally if vou were to build it again,
you would do it differently, youw are not
in a elass by yourself, join the club,
the '"Master Builders'" are never guite
natisfied either, and would make changes
on the next one. This is human nature
to not quite be satisfied, always moving
upwarda.

You can help looks some by removing
excess solder around parts with small
file and small chisel that you made
earlier to scrape and push solder away,
including corners. Some darkening from
flux and handling can be removed by
brushing down with thin paste of deterg-
ent washing powder and an old tooth bru-
sh or ten-cent store paste brush,

How that the engine is done and you
are pleased with it, perhaps you would
like to build another rcad Berkshire,
or a USRA to fill those stables of yoursm

Wwe hope you have enjoyed bullding
your engine and layout.

NOTE #1

Installation of Boiler to Frame~-Cn the
bottom of NKP Smoke Box you will
find an engraved cirele .250"
{1/4") back from the front of the
smoke Box. For the C&0 and PM
you will have to locate this po-
int and drill this hole with #50
drill, straight, then tap 2-56,
straight, Should you ever strip
thegse threads, you will have to
solder a nut over the hole as
deseribed in PIB $211,1, Or ano—
ther plate soldered on top of
this cne and drilled and tapped.

This hole will take the long
2-56 screw up thru Pilot Deck
{Beam~Deck), rear of #$45.2 Oual
Compressor, Steam Chest lip and
into the Smoke Box hole just tap-
ped, see #18 Frame. {There is no
4~40 screw into Boller--was for
Cast Boilers).

. Botice that the top CL{center
line} of Boiler appears right on
top, possibly lay several Boiler
parts on top centered on the CL
to see if Hoiler appears square.
If not square, try to adjust so
it will be square.

Now you can go ta #124,1,
assemble and install Cab and
rear Boiler mocunting beneath the
Cab.

It probalby will not be necew
ssary when soldering around where

order. Samae for all 3 engines.

4#211,1 Tender Frame--

#212.1 Bolster Screws(Ping}-—-

4234,2 Buckeye Truckg=~33" wheels, pick-
up on left side, engine right,

4214.1 Draw Bar(kit)-—

#200,1 ‘Wrapper=-

#209,) Deck, Coal Chute, False Bottome
Best to remove Trucks to install
these,

4218,1 Bunker Doorg--~See #200.1, cne
door on back of Bunker,

#222.1 Strap Steps--

4227.1 Toocl Chest=-

#217,1 Hatches-~These are located length
wise of the Tender Deck, 3' from
back of Tender and hinges on the
left side.

#224,2 Ladder, lLona=--2' from left side
of Tender,

#231.,1 12 wWheel Brake Systeme-

#220,1 Rear Lightw-

4225.1. Bunker ladder-—See #200.1.

Now other fine detalls and wiring can
be added, see #78, #84,1 and 605,1.
Ground right terminal to motor
frame or engine Prame, the other motor
terminal to the Draw Bar.

Now your engine is complete, one whi-
ch you can be proud to show to other gau~
gers, knowlng you sport more detail, inec-
luding © scale, mere complete and more
accuaratey to scale, a real prototype in
minature, aren't you proud of 1t? Not
brought home from the store in a box and

sections are soldered together .
to use wet swabg, but it would be
on the safe side at a joint to
place a ring of wet swabs around
the part to be soldered on, but
no further than 1/2" from the
part, Do not torch parts on from
ingide the Boiler as with cast or
Consolidation Bollers. For larger
parts like Domes, Stacks, Cabs,
Compressors ete,, torch mostly con
the part, casting, stray heat will
he encugh on the Boiler--in fact
for scme of the larger parts it
would be a good idea to pre-tin
and pre-heat the part, put in pl-
ace and torch again, especially
Cab and Sand Domes, Do not tap
edges of Domes on Boiler to it's
gontour as you would on cast Boil-
ers, instead file to fit Boiler
and bend bases with long nosed
pliers——-carefully, (cOntinued)

{3

You will find marks at fromt and back
of each Boiler section te-locate a CL.

(n most 3oilers we have marked lines be-
tween these marks for your convenience
for adding parts to these references.
Very small engraved cirecles are for Hand-
rall Post locaticns. These circles give
an easy start for your drill, Drill:these
firg with under sized drill and try the
posts foxr fit, Then re-drill later when
you are ready to install and solder the
posts. You will find these post not perw
fectly in line, which is OK, as you can
bend the posts in alignment for the Hand-
rail and is not noticeable, but 1f more
than 1/8" out of line, do not drill it
out and relocate. For C0Q and PM you
will have to locate them on the Smoke Hox
£frem the plans.

The larger circles are for Washout
Plugs, installed as above, If SIP is app=-
lied inside the Boiler, you will not see
solder on the outside, Not being able
to see the solder, you will have to try
to remove them to tell if secure.

NOCTES



Almost every railroad large enou~
gh to be called a railrcad had and 0-
8-0 swithcher of the USRA configurati-
on. Many were wp dated as the years
after the WWI, many were used righton
to the end of steam, For the Kew York
fans, some of them were model U3A, #'s
350, 41s, 7702, 7813, 7823, 7828, 7831
7902, 7915, 7924 that we know of and
many more simular, Of the Chesapeake
& Ohic, #'s 100, 44, 75 and may othexrs
that we do not have.

Bafore Starting work, re-read%oft
Soldering” in the "Parts Catalog *page
14 to refresh your memorye-~rembhering
some of it referes to cast boilers.
These sheet stock Boilers are much
easier to bulld, Also consider the
“Carbon Rod Resistence" soldering,
This is much easier scldering and eas-~
Y to learn, making teorch soldering as
obsolete as the torch made the solder-
ing iron, especially if you plan o ma«
king more than one engine., It can be
made for about $45 at this writing,
8-85, The 6 volts is not-shocking,
same as the old auto batteries that
arg now )2 volts., The transformer
should be 16 amps, or more, from an
electronic supply, and the biggestco-
st of about $38, modt of the rest you
have in your junk box., Remember too,
whan you get to make a pretty good en-
gine, you probably can sell it for
much more than you paid for it and
have used it for some time and payed
for the soldering outfit, on an impo-
rt engine you loose meney.

The *parts Installation Booklet®
is the main, basic, instruction of
this kit, So for every part listed
here, go to the PIB.for instruction,
remembexing that some are for cast
Bollexs. This kit Booklet will will
give additional or different instruc-
tions, and the order of building te
keep from making;an installation that
prevents you from making another ing-
tallation, or much more difficult,
Using this methed, after you have
built 1 or 2 engines, you will not
have to read all the detailed inztru-
¢tions in the "Parts Instruction Boo-
klet"for each engine. The plans sho-
ws where to put the parts and the in-~
structions how to install the prrts,
Many parts can be located by sight on
the plans. We have used HO scale
plans so that you cmn see both sides
if the engine readily as you build,
BOILOTHG. HINTE--fHiese are some that
we came across that we felt may pro-
ove useful to you in your building,
Silocone rubber, as usdd around your
bath tubs 15 useful to cement engine
weights in you boiler or tenders,
Just make a strip of it the lengthof
the weight, as you would uge tooth
paste. Inaboub?2 hrs.will set enope
gh to handle carefully. 7o remove,
just push it out with your fingersor
a rod, Of ¢ourse the Boiler and wei-
ght cannot have any oil on it. Also
it can be used for about all motors
used in § Seale, but here put the
silicone over the whole bottom of thae
motor. To remove the motor, roll it

to the side. For drilling holes up
to about #43, first drill with about
.022% arill in a Dremel Hand t
ool, These drill faster than larger

USRA 0-8-0

KIT IHSTRURCTIONS

drills and guides the larger drill.Also
the smaller drill can be started more
accurately by hand. Several drills by
hané could alse be used, The smaller
drills will drill even faster if you
put a drop of saliva in you finger ang
about every 3 seconds rub the drill in
the saliva——cools and lubricates the
drill. s5hould the small drill start
off from where you want it, you can ¢il-
t the drill at an angle so the drill is

pointed in the direction you want to go.

Orilling at this angle will start the
drill toward the direction You want to
go« Just before it seems to get where

you want to go, slowly raie the drill to

vertical and it will be drilling where

you wanted it. Then you can drill with
a mueh larger drill by hand, in a pin

vise from the hobby shop, then another
5-8 drill sizes larger etc, to the size
you want—repeat this
ing.
ter than one large drill.

fit into your Dremel collet,{or other

steell then grind a triangular point on
i,
e for your small drills,

One of your best tools is an ald tur-

kish towl, You can rumple thig up to
hold your engine at any angle easily
and protect the engines from the work
bench of several hours of work.

Wire, even pianc wire can be casily

melted with carbon rod even on low heat,

but you still can use it by turning it

off and on rapidly, about every 1/4 ne—
cond until the soldering paste is dried
out and continued for suldering, alse a

more blunt carbon rode-conversly for mo— 1,1

heat from the carbon, a sharper point,

We use & 1/4'" diameter rod, but a largm

er on¢ will heat less,
Something small that we call a probe

with a point that ig handy to hold piec-
es while soldering or push in a differc-

nt position.:-It could be an ice pick
ground to a thinner point, abont a 1/8"
steel red ground to a small point ox
your dentist would be glad to save for
you broken probes that are very useful,
Probably most useful to apply SIP to
parts, as very little is used, sometim-
es to push melted solder where we want
ity or mix epoxy.

When cutting piping the dikes mesh
the piping slightly wedge shaped, so

will not go in the holes drilled for it,

50 the edges have to be filed.

Springy or hard brass sheet or wire
can be made soft by heating to a dull
red clor. wire can be straightened by
pulling it thru your fingers,

Stainless steel lock tweezers are
handy to hold pieces in place while
soldering—rarely for carbem rod, the
latter i% much faster, easier and much
more injovable than a torch.

0ld dental burrs(drills), that your
dentist will be glad to save for you,
because he throws them away, come in
handy to clear away casting flaws, in=-
large holes or center them up and gen-
eral hand milling. Take your Dremel
¢ollets with you for shank size~wyou
give him at least $25 to £ill your tee—
th,

Small chisels come in handy, about
1/8" wide and narrower, to scrape or

—1 -

"Solder in Paste” is a must for

for hand drille
This step drilling by hand is fas-
A center dri-
11 for small drills can be made by usin-
g a broken dental drill or tap that will

This will give a small starter hol-

push selder awvay{cheseling), even some
brass. Made from old dental burrs,
old drills or shanks, small drill rod,
old small files etc,
building
engines and Tenders , to keep from get—
ing golder all over every thing, and no
easier sdldering either with torch oy
carbon rod. We offer it in a sguat bot-
tle, #612.1 at a reascnable price., It’s
use is described with the solder, and
probably last you for ever,

ngine drawings are in HO scale B0
You can readily see both gides of the
engine without always turning the draw-
over all the time, but remember to take
the demensions off in HO and lay out in
5 Scale—-a divider ig very useful for
thig.pick-up and layout of demensions,

Hany descriptions in the PIB{Parts
Instruction Booklet) will he for solder-
ing on brass cast Boilers, go on thase
sheet stock Boilers you will apply even

‘heat of torch en small parts and Boiler,

or large parts 2like domes and pumps,
apply more heat to the part than the Bo-
iler, also much essier to golder and
build than ecast Bollers, and much £fewer
wet swabs,

Some ahrevations that we will be ug-
ing are;
PIB-"Parts Installation Booklat™
COD~Cut off dige
CL =Center line
RA ~Running Board
SIP-Solder in Paste

BASIC RUNNING GEAR
18.11 51" Frame--Do not file Axie holes

ROW,
51" Driverg—Electrical pick-up on
.the right side., Blue spot in the
ingide is eon the insulated side,
Dunmy Frame--Cut off rear 3'6"
with COD and discard, B

18,90

With COD care- -—3
fully cut out 'A%|a—t T
and fit {n at S 376

'B*, solder in place, { or use
part of discarded portion), Round
comers a bit on the outside, Take
a Leaf Spring and remove all of
the Hangers{straps), eut off “ne
end as pictured, and fit into Dum-
my Frame, as drawing. Turn upside
down on the work bench and solder
in place with ag little solder ag
bossible. fThen grind off the spr&
ing on the back even with the Dum—
oy Frame, It is probably bast to
epoxy” this on the Frame, or usge
contact cement, such as Pliobond,
&5 drawing,with
back of Dummy’ e

Prame cover— IE—“"-,IJ:

ing jog in o=

the Engine Frame. Be gure Drivers
do not touch Durmmy Frame, especia-
1ly the insulated priver, If the
briver does have tco much end play,
switch Drivers,

3.3

gountevbalaneces—rFor the lack of
orders for 51" Drivers, Counterbal-
ances will probably be 56", so with
COD grind off the curved

areas at *A' wntil they @:
fit ingide the 51* Rims, The larg-
est one goes on the geared Driver,
With COD or files grind down the
spokes  where 'C* area would touch,
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Do not torch thes on, as it rem-
oves the oil from the Tires and
then they will readily rust, If
soldered, tin both surfaces and
solder with soldering iron or
carbon rod, Again, we prefere a
contact cement, being sure you
apply some to both suxfaces. If
one falls off, you did not get .
encugh cement.

Crank Ping--Read PIB. The long
sleeve on the geared Driver can
be shortened a little~-wafter you
have later installed the Eccentr-
ic Cranks. See NHote #2 at end.
51* 56" gide Rods—-Assembled as
pictured, and cut the pins off in
back as close as your dykes will
cut, then be sute to use 3 ball
pean hammer to pean the pins ove-
r, as a rivet. A f£lat surface
starface hammer will bend the pin
over to one gide, making the Rod
too leong or too short, resulting
in binds, Be sure to read PIB.
The large hub goes on the geared
priver, Most of the binds should
now be removed as deseribed,

D¢ Motor——Placed geared Drivex In
slotted Axle hole,and rear Lriver
in Frame., Hold motor with seolder-—
ing lugs to the back in place so
worm engages the geaxr, motor in
center of the Frame side to side,
motor full forward. Wrap a falr-
iy stout rubber band around the
motor and Frame to hold it in pl-
ace. Rotate geared briver, The
worm should engage -the gear just
so the geared Driver just barely
moves, and we mean just barely
perceptably moves wiithout the
shaft of the motor moving back
and forth. If spaced tou lax anp~
art, the tops of the gear wears .
badly. You can feel and see this
movement by looking at the worm
in the gear teeth as you move the
Driver back and forth. To corvect
mesh, £irst try the other side of
the motor., If the gear and worm
are too close together, file off
of the back of the motor bed un-
£ill you get a good mesh. If %too
far appatt, file off the front of
the motor hed., Be sure yenr f£ile
ing or COD leaves the moter bed
£lat, not concave or convix. A
rule laid across the length of
the motor bed will show unevencss
A little concave not bad. If the
mesh Ls not too far off, you can
usa about 1/16" wide strip about
L,020% thick, laid across the bed
hatween motor and bed, moved bac-
k and forth to get a good mash,
but should not be too close to
the middle to form teeter totter.
Mark shim location on the Frame
and the side of the motor to use.

" It is better to get the mesh bar-

ely too close} harely some nolse,
chatter, vibration at about 8-10
velts, than too far appart. If
barely too close, will quickly
wear in, IE you you are not sure
of your above adjustment of the
gear and womn, place about /16"
wide tissue paper down in bhtween
teath of gear--could be cemented
dewn the side of the gear tempor-
ijarly. Put a rubberband around
the motor and Prame, and another
arcund the worm and frame after
applying about 1/16" or less of

siticone{as used arowsd bath tubs, and

13.3

25.5

you probably already have) thick
down the center of the motor or fr-
ame, with shim in place, if used
and tilssue in gear. Again be sure
the motor is exactly between the
rear driver and worm is exactly in
in center if gear-—as you slght do-
wnward from the front—-try to sight
the shaft of the worm in the center
of the gear. Next day remove the
rubber bands and check the mesh ag-
ain—-movement barely perceptable.
If it is not right, roll the motor
to the side to strip it from the
Frame. If OK add more silicone in-
to the crack between the motor and
Frame on both gides, Frame can be
handled in about 2 hours. The above
crack filled even with motor and
Frame, See NOTE 23 at the end.

¢n some few Drivers, the casting
protrudes past thu inside of the
Tire. If motor is betwren such,
carefully grind off the excess cas-
ting with vour €U, for nore clear-
ence, After silicone sels and you
bhelieve the mesh is not right, sin-
ply roll the motor to the gide, it
will peal off the Frame. Clean off
the gzilicone and ‘*start over. It
i3 probably a good idea to take it
off any way until all soldering on
the Frame is dong, or wrap a wet
cloth around the Prame between the
motor and the soldering. Bend the
motor lugs as little as possible,
the they should be bent away from
the motor to clear the Flywheel.
when the wires are soldered to the
lugs, spread some silicone over the
lugs and wire to prevent a possible
short with the Plywheel.

Be carful with the saldering
lugs, they ave sasily brohen off
with a little bending. Should you
want Eo make another lug or replace
the brushes, first remove the Litt-
le screw insid the lug to remove
the brush and spring. The spring
will readily drop out, but you will
probably have to tap the motor{up
side down)te make the brush drop
out, Then remove the large hex nut.
If you remove the hex nut first the
brush and spring will drep dovn in-
to the motor, Should you take the
motor appart, reassemble i%, then
put the brushes in{ Take brushes
out before dis-~asgembly.} We bali-
eve the lead £rom an old soft wood
pencil,; about 078" diameter and
150¢1/8*"} leng. Do not know
whether we will get spare brushes
or not, in lieu of above pencil
lead.

Fly Wheel—Would probably be best
o have tha hub next to the mobor
to clear the motor lugs better,
Stoam Chest-—Grind off the dotted
portion of the Steam | #a2
Chent close the the -
29 |
sorav hole there, \t) '
Pipes '‘A' will later 1 ;
be bent with hammer A
to teuch the Boiler. [
The approxlmately ,200%
thick, cutved spacer
goes between the Steam
Chest and Boller,
making the Boiler CL—> =)
about 9'9' above the
rail, doesn't have
to be exact. A div-
ider = compass o

RUNNING

good to measure this and plck-
up and lay out Jemensions. The
plate can be ground thinner, or
additicnal sheet stock added to
it to get these demensions, Wh-
ere this spacer touches the Bo-
iler, prototypically there is a
plate that sticks ocut over the
spacer 3"-5", all the way arou-
nd, and about .025"°-,036%, same
for the Steam Chest pipes on
the Boiler---neither furnished.
when satisfied with the thicke
ness of the spacer, and the ho-
les are properly aligned for
the screws that go thru it, 1t
can be soldered to the Steam
Chest. Should either of thege
holes need enlarging, {others
later) dental burrs{drills) are
excellent for this kind of hand
milling.

G EAR DETAILS

54.2

56,1

57.1

Ej//]] 60,5

OmC 36,4

Beam Deck w/c Knees~-Measure
back from the front of Beam4*'4",
.B850", and cut off(save sc¢rap,
it may come in handy sometime,}
iay Deck back under Steam Chest
and against the Frame, see FPIB
418, now front of Beam 3' from
Skeam Chest. With a me¢hinical
pencil, run the lead out long
and put it down in front Steam
Chest hole and mark the Deck
where you will drill & #43 hole.
or if spacer is already soidered
in place, take a #42 ory4d drill
with a spot of paint on the back
end of the drill{usually point-
ed) and stick that down in the
hole to mark tke spol, or sharp-
en the drills point more, stick
that down in the hele and hit wi
plastic, lead or copper hammex
to mark the spot., Now drill th-
is hole just barely forward of
the mark, 1/32" or less, so you
can £it the beck to fit tight
against the frent of the Frame,
so 1t will not pivit oncthe leng
2-56 gerew--~file end of beck
for this £it, The longest 2-556
screw will then go thru the Deck,

Steam Chest, spacer and
into the Boiler,

Tread, completely remove
all of it vp to the Beam. Notice
the Pole Pocket on the back of
the Beam.
plagstaffs-~There seems to be a
couple choices here. Some about
a 1'3" high Plagstaff,with a 1"
rod soldered batween them near
the top. Or just a 1" red up out
of Flauystaff hole about 6" high
and over to the other hole. The-
ze can be soldered In'o the Beam
with the Uncoupler Brackets.
Uncoupling Dracksats--while in the
eluster, drill all 3 out with a
,018" drill. Solder in their Re-
am holes with thick SIP. Then the
,815" pianc wire Uncoupler Rar
can be added aFter the Pilot is
soldered on the Beam.

Pilot, Step Type-~Cut off the ve-
rtical strap at the top betwaen
the two rivets there, then sold-
er to Beam with strap £lush wlth
top of Beam and open end of the
step to the outslde and strap ne-
xt to Coupler Pocket,

Crosshead Guide, Alligatof--Sold-
er in Steam Chest, Sgquarely and

g



37.8

26,1

30,1

40.8

41,1

slightly closer to the Frame at
the back.
Ccrossheads, Alligator-—-Be sure
it glides inte the Steam Chest
freely, if it is bent just a
little it will bind, especially
when the Main Rod is attached
and not obvious what is wrong
or causing it. File shaft smooth
and shinny. There could be pl-
aster inside the Crosshead or
metal particals. A dental drill
is ideal to clean lt out, next
best a #55 drill.
valve Guides--Drill out the ho-
les 026" and golderdm the Ste-
am Chest. Bend the forks outwe
ard so inside fork's inside ed-
ge 1s just to outexr edge of Cr-
osshead Gulde when ‘viewed from
above--—this 5o the Combinaticn
Lever & Union Link will clear
the Crosshead Guides. Re-—drill
the ,026" holes from cne fork
into the othex.
tnion Link & Combination lLevers
Azsemble these on the banc?.
The 021 pin thru Combination
and Valve Roqﬁeed not have a
head, but pin scldered to back
of the valve Guide, Valve Rod
made later, after Valve Gearis
assembled, You will have to
bend Union lLink outward to 91@-
ar Crogshead, possibly Combin-
ation Lever also. .
Main Rods—-The tip that goes in
the Crosshead will have te be
ground so rod e =
will rise and - — (=]
lownr in the
Cresshead as Drivers turn.The
hole drilled #44 and the othe-
er end drilled #35 for the
steel sleeve,
Booentrie Crank--See #14 &fd0.
With Bccentric Crank assembleg
you will see quite a space be-
tween the Crank and Side Rod,
so a little can be ground off
of the length of the Caank Pln
sleeve here. Assemble only
one side at a time——-~the Driv-
ers should not turn thxu much
harder., Correct any Exness
bind, Iet the motor make the
final run in.later. Assemble
the other side simularly.
The Eccentrid Crank
will have to be =2
bent ocutward a bit __E
so Eccentyric Rod
clears BEccaentric Crank.
Outside Yoke——
Baker Valve Gear,Trlangular-
prill all 4 holes .026"™,Re~
move block J, complete tounte
ing bracket up to the frame
and the Hood, 'A'. III:E‘
You will notice open~ |A )
ing in the front is
smaller than the othex side,
you probably will not have
inlarge the smaller opening
side, just remembexr it, in
case. Grind off the 3 little
le pins from the back of the
Yoke and the gating., Lay
yYoke,with rivits down,on the
work bench or other nonein-

flamable pad. Llay fxont of
the Baker Frame fpwn fe
on the Yoke, even -

with top of Yoke,
but Yoke extending

out to the side a bit--You will
see a small edge angle for it to
f£it into, with ground side of
Gear Frame to the ingide,=— for
appearance sake. Now that you see
where these fit, tin front of
Frame and complete crosghemberfn
the back of the Yoke. Solder
Frame in place on Yoke, both gid-
¢5 square and even, From about
«025" or thicker scrap brass mak-
e 1' wide strip and solder to ...,
cross member of Yoke, en theéﬁi::l)
betwgen Gear Prames as a sti
for the Yoke cross member, Heasu~
re exact center between
Frames and saw i, _.Saw
in half with
razer saw or tin
snips(shears) . Btiffner Yoke
New make 2 brackets
to be soldered in each side of
above cvut to sorew Yoke to the
Gear Frame, or the angle can be
incarporated W A
in above stiffner
after bending aleng
the dotted lines, “Now this ass-
embly set on engine Frame, and :
make a plate as show in PIB $#32.1
over the 2 sections of the above
¥oke angles as plates 'S*,and *1°
on Power Reverge Lever 'RY.('s'
not printed well in PIB, it is
above engine Frame near screw,)
This plate preferably made from
«050"-,065" brass or 2-3 ,025%
soldered to gether about 2'9" wide
and 1'4" long, with a #43
hole in the center and near rear*
edge~if like our model. Thig
plate sets over above brackets
on the YORE a#s 'S or *'I', and
a 2-56 gerew thru it into the 2nd
screw hole from front of the enag-
ine Prame, The hole location in
this plate is partially determin-
ed by the Leaf Spring location at
lst & 2nd Driver and the front
of Valve Gear 5'4" from Steam
Chest body and outside edge of o
Valve Gear's 5'9" out from center
of engine Frame. Changing the 5°
4" demension will change length
Reach Rod 'T' and valve Rod later,
The previcusly adjusted Crosshead
Guide to be a bit closer to the
Prame at the back has allowed the
Yoke~Valve Gear more inward about
as far as possible and prototyp-
ical, Where Crosshead Guide toue
ches Yoke, the Ygke at these poi-
nts conld be ground outward with
COD 2 bit, so Yoke can be pushed
inward some, not over about 2"
per side, hardly worth it, Tin
bottem of thig plate *5* and top
of bracket that is next to the
Frame. With plate 'S' over bracs.
ket, you can adjust Walve Gear in
and out , slightly backward and =
forward to aboue demensions,
tighten down screw, apply heat to
bracket and plate , making whole
Valve Gear one unit now, The Pow-
er Reverse Lever 'R' ig simularly
installed with levers as near in
line with center of valve Gear
Yoke 'W', tsing screw hole just
in front of gear slott, You can
alsobend the lever outward some
to align with center of valve Ge-
ar yoke 'W', To do this, remove

*

from Power Reverse laver the dot— 922

ted area with COD, so the levars

— 3 ———

will come outward as far as PO~

ss5ible, Make -
Plate 'I' about %:Mh
2' wide and 1'4" -
long, tin and
install as above,
This lever will - .f !
be a cloge fit -
between Leaf springs. You may
have to slott the hole in Plaw
te "I' with dental drill or gma-
11 file to get leversg aligned
with center of valve Gear, you
might not get it perfect,
Internal parts of the Gear
€an now be assembled on the
banch, after drilling cut all
holes of valve Gear parts .0286%,
Bell Crank, Gear Rod andiBccent—
ric Rod{forked end}, but ig best
not to soldex these together at
'M' ag P1B notes., Note fork of
Gear Rod goes over Bell Crank.
Just barely solder the ,025"
assenbly ping on inside of Gear
Rod. All pin heads could be
filed flat and filed hex shape,
see catalog artical, not Aiffi-
cult—does take a little practi-
ise. Now install Bell Crank in
Gear Frame at the top with ,025%
pin, but do not solder it in,
Now make a small valve Rod from
bottom of Bell Crank to top of
Combination Lever in valve Guide
- - 3 from any thin sheet stock
about 3" wide and about 4* leng
from hole to hole, use divider
te pick up length needed, or
scales Before cutting widthwith
Dremel, dwill ,022" hole at ea-
c¢h end. then cut to width and
length. Now install this, pre-
ferably, to inside of BelXNH):
«021" pin, do not solder tﬁgs
pin in place either, as yet.
Install the pin in the top of
the Combination Lever. MNow rot-
ate the Drivers, if the rod does
not jam against anything, the
rod can be made for the other
side. Remove internal parts and
solder just a speck on pins of
Eccentric Rod, Gear Rod-Bell Cre
ank and Bell Crank-valve Red,
And grind off excess pin length
with.-COD, Put assembly back in
Frame and a .025" pin they top
of Gear Frame and top of Bell
Crank, solder pin en ingide of

Frame. Now for the Valve Gear
Yoke, For easy T
installation, 2

aagemble it to

the Gear Prame I

by pushing an

«025* pin all the vay thru, Yok
Frame, Frame and Yoke againw-ag
shown, Yoke on outside of Gear
Frame. solder pin to Yoke at A-A,
With cop . grind pins off

on the inside £logh.with Frame,
and on the outside flush with the
Yoke. Actually Yoke and frame
conld be soldered together as
Yoke does not move, Be sure poi~
nt 'M' of Gear Rod & Bell Crank
joint works between 2 little Pro-
ngs sticking down ingide the Yoke,
which could be removed. Now make
Reach Rod '"T*, so Yoke ii vertie—
al or tilt slightly rearward, and
solder in place,

Eccentric Rods—Assembled above,
Run 025" pin thru rod into Ecce-



entric Crank and solder on back of
Eccentric Crank. You might have
to bend the Eccentxie Rod outward
some, Lo clear Eocentric Crank.
Ggrind soldered pin short so it do-
es not strick the Hain Rod.

0.1 ieaf Springs-—Since the Boiler sets
s0 high, you cannot very wall go
wrong installing them to high.
1f you soldex them, mark locations
and remove Valve Gear and privers,
as the high heat ‘'will cause Tires
to readily rust. We prefere a co-
nact cement such as plicbond cover
even epoxy, because if a sharp bi~
oe on Epoxy, they will pop off,
while contact cement will move
seme, being rubbery.Remove
all but 3" of base(and [E.
pin}. If desired, one
Hanger({strap] can he
allaowad to hang down :
over the Prame, but remcve the nut
on it, also be sure there is not
enough end play of the Dxlver to
touch the Hardler. The other Hang-
on the inside cut so it rests ag-
ainst the Frame—-—cement in place.

BOILER SECTION—

72,3 Boiler, 2-8-0, 0-8-0~-First of all
Iightly scribe the CL on each side
and on top, between very small im=
graved bars, both Boller and Smoke
Box. In most cases we have serib-
ad them for you, look. Bend smoke
Box and Boiler gquite round(need not
be perfect} so meeting bottom edges
are as close together as you can
get them, which will be about 1/2"
apparte.

Smoke Boxr~—Wae will start here sin=-
ce it will have to fit ihe Boilex
Front, then fit the Boller to the
sB{smoke Box), which should not be
necessary. At the very back ing-
ide of Smeke Box, where the writ-
ing is on the outside, past the 4
rows of rivets, solder a little
strap about 3/16" wide and 3/4"
leng over the joint, inward about
1/47-1/2", OCn the front end, sin-
gle row of rivets, outside bottom,
you will see an engraved dimple,
or circle, 2'4"(.400"} back from
the front., Over this on the in-
side, solder either of these: 1)
about & .050* or .060" thick bra-
585, about 1/2" square or laxger
fitting the contour of the 5B,
tin one side and solder in place
about 1' from front of sSB, as you
did the above strap. 2)Any thigk~
ness of brass, prefer-
ably at least .025" or
thicker. Cut about 3'
square latd over
joint and about 1t
Erom thae fromt, curved to well
f£it smoke Box, preferably anneal-
ad{heated red hot} to easinvr fit.
Tin both sides with thick S5IP,
solder in place---if torched, lay
wet swabs at front edge and rear
of this plate. Then either solder
another simular plate to thak one
or solder a nut over the hole af-
tar drilling. Wow drill a #54
pilot hole thru the engraved dim-
ple on the hottom 2'4" back, as
noted above on thaz bottom of Smo-
ke Box. If 1) above or 2) if 2
or more plates soldered together,
yedrill #50 and tap 2=56. 2)above,
if plates too thin for taping, or
you are going to use a nue, drill

you are going to use a nut, redr-
111 the hole #43 or R44d ta sold-
er a nut over the hole. Barely
tin the nut and tin around the
hole on the inside. Take a match,
(wooden, oxr make one}) and stick it
into the hole and screw 1t into
the nut to hold nut close to the
SB and to keep solder out of the
threads--hopefully, and soldexr in
place.
poilar--Spread a thin coat of SIP
around the inside edge of frontof
Boiler, about 1/4* wide back from
the front edge about 1/4", except
bottom 3' on both sides not need-
ed, also along bottom 2 meeting
edges on both sides, alsoc on the
edges so the soldex will flow we-
11, Torch these areas to tim them
for better soldering later and
wipe off the resulting flux. For
torch soldering, to protect the
hands, hold the Boiler in the le-~
£t hand, gloved, of several layers
of cloth over the hands and bhetw-
een hands and Boiler, mostly the
lattex, or you could wrap about 3
tuins of wire around the Boiler in
a couple spoks, or use a pipe cl-
amps to hold the 2 edges close to-
gether. Hold Boiler perpindicullar
to your body in the left hand, at
far end from you a small bead of
solder, and hold the torch at the
head, at a low angle away fromyom
so yorr fingers will not pick up
the heat, soldering ealy a short
length now, IE the selder dows
not flwo well, the tip of the to—
rch can be used to push the soldw
er, or use a probe. With a good
joint, turn Boiler around and si-
mularly solder the other end, then
the center, with wet swabs proner-
Ly placed. Full length of bottom
joint soldered will give length-
wise strength so later soldering
of piping will not allew the joint
pop open from short scldered joint.
How slide the back of the Smok-
e Box into the fromt: of the Boiler
to the little short engraved bars
engraved "Q-8-0" at back of rear
2 rows of rivets.of 5B and align
the bottom joints of hoth. You
should have a good tight fit.
Should you have tinned the inside
of the Boiler teoco much to get the
8B in, f£ile it out, if still teo
tight file off ‘all the lettering
on the 58 that geoes into the Boil-
er, and back edge of the SB~-~may
be flared when it was cut, also
the soldexed bottom edges of the
5B may be pouched out, file round.
Should there be koo wide -a  gap
between 58 and Boiler, pull SB out
and bend in these areas oo the Bo-
iler-~if gap is not too much they
can be bent in with the thumb nail
after both are soldered together
and the brass has softenced some.
Now put a thin coat of SIP around
outside of SB 1/4" wide back from
rear 2 rows of rivets about 1/4°,
gigept about bottom 3', Reassemble
as above and solder---with medium
flame of tha torch, torch from jus
st below the CL, up over the top
and just below the CL on the other
side in about 12 seconds, since
you cannot see the solder melt--
for carbon rod, solder about 4
points in same area of about 4 sec-
gndocal pach poink,. . no.soldexing

much beleow the CL not naed-
ed. After asgembly to Frame
‘and Steam Chest, the Boilex
appears leaning, f£irst try
pushing the Boiler to  the
side to spring bottom of Bo-
iler for correction. If not
effective, carefully melt
solder around the nut, while
pushing the Boiler in dirxect-
ion of correction.

Fire Box—The Fire Box
bent so when Cab is Install-
ed, the Cab sides extend
about 1'8" ocut from the Boil-
er and the top of Cab Roof
1'4" ahove Boiler.in front.
Fromt of Cab 6" in
front of *0-8~0" mark
on top of the Yeour
top of Boller.
faar of Fire Box -7 7

From the plans relocate
the forward Handrail Post
location, small engraved cir-
cle, clesa to fxent of Smoke
Box and another below the CL
there. Alsc ancther just to
the back of Smoke Box. The
larger engraved circles arae
starter drill locations for
wWashout Plugs. Both etched
for easier drilling, later,
con left gide file away Wash-—
ocut Plug location just under
CL and the rearmost one, On
the right side remove the
front and rear most plug loc-
ations, leaving 3 on the right
side and 2 on_the left side.
brill thesa out latexr, or be-
tter drill them out undersize
then proper size later. File
away forward most 2 rows of
rivaets, and several cthers .
haetween these and frent of
Smoke Box. Suggest using the
side of COD to grind most of
these off quickly, then nme
file.

b

124.5 Cab, 0-8-0--In case you are

on the fence, carbon rod sold-
ering makes this Cab assembly
quite simple in comparrison to
torch or soldering lron—act-
ually enjoyable, like minature
spat welding, tho is still sol-
dering.,

Cut out all pieces, removing
| the out line lines, except the
' front and back of the Roof and
it's rear cutout, The lines
| act as beading. Some Cabs did
'not have the angular cut cutat
the rear of the Roof, but this
- one did, so cut this area out,
i leaving the linas as beading.
'Por other Cabs just file the
line away. Small tabs were put
on the parts, thinking they
would make asnembly easier, but
instead they make asgembly
harder, cannot bend them sharp-
1y or accurate, SO remove all
of tham, 2 each on the front and
back, side of the back, tep of
each side, top and center of
Baffle Plate, See arrows,
There ate small
engraved marks

showing

where
to bend tabs or corners,
arrows alove, On the tep of the
sifdeg, scribe a line betweeon
these scribe marks so you will



xnow how far to grind the tabs down,
as dotted lines, same
for front and hack, be- - -
ing especially careful on the front
and back meeting ths sides. later
engravings probably will not have
these tabs. On the treaded floor,
leave 9" extra Jength on both the
~ (" an & Elde

Sorr@iténsions past the Cab. When
assembled, any extra length can be
ground off with the COD beyond 1/32%,
In a number of areas &ll.chnnot be
easily cut out, so will have to be
cut out in little pieces, the rest
ground out with COD, The Fire BoX
at the RB(Running boards) should
measure about 7' across, which are

he outsd on the b Exont.
The top outside lines are about ri-
ght, So cut out this area 223F uite
to the outside lines and £it 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, drill press and
lightly tap with hammer to get nice
apd flat, Straighten all pieces.
Windows~~For windows A _C
you want to cut out, E' T
lightly scribe a line ud | E:
down the center of B @@ Lysa
the small windews as

‘A', then every 1/16" make a lignt(B)
punch mark with a sharp scribe and
hammer, £0 as to start a # 60 drilil,
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', puach
bhése: cross lines as before, then
for better control, drill all these
with #605@:111. then redrill them
with #50 or #51, 'D', The #560 can
pe 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 lubri-
eant and coolent, much better than
water, Finish the windows later.
The fromn: and back windows to be

drilled later too, as drilled out now .

makes bending the cormers almost im-
possible, After the cab }s formed,
you can redrill these holes while
holding the drill at an angle, which
will drill out the web between the
holes, and then filed down., Grind
off the burrs in the back.

Cab Porming--With long nosed pliers
nend the corners by holding the pli-
ers in the corner so the guide
marks just barely along the
gide of the side of the pliers
and holding the window section
in the pliexs next to you 50
window section does not bend,
hold very tight and bené the corner.
Sight across bottom and side while
holding the open corner together and
bend agssembly as square as you can,
even tho not perfect. s

Solder the side aver the Slde\g;’;
back edge, as with drawing it ©
is easier, holding the corner down

on the bench for soldering iron or
carbon rod, or on steel, asbestos or
brick for torch, Just tack solder at
first to be sure corners properly
jointed, thensolder the other end.
hoof-~Te form, bend it over about a

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

as aspirin, Tylenal, herb bottles,
shovel handle etc., broom handle to
small a diameter. The last 3/4"

og ety

Twith at

ovar about 1¢ diameter form,
About the last 1/2* bent len—
gth wise of the long nosed
pliers jaws--but careful,
careful, so as not to get
bend marks on the Roof. Hpad-
ing along side the Roof shou-

WEE: ;nd
RSof very slightly overhang

the sides(some others seem to
be flush}. There are CL marks
on the front and back of the
Roof, transcribe these marks
on the bottom and draw a line
batween them, to center the
Roof on the front and back
when you solder them, Tack
solder the center of the Roof
to the front or back only for
now, noting the little motch
at the angular cut-out is
even with the back of the Cab
see sketch.
Floor--Bend with

long noesed pliers, }t
notiecing the bend

marks along the
pliers as before.
took at in all
directions and
bend even and
square,Fit to
hottom
of Cab,

A1
least 1/32" *, Baffle pPlate
sticking out all afoind the
bottom of the Cab, you should
nave much more, that will be
ground off even after solder—
ed in place, Should there not
be enough material sticking
out past the sides, the vert-
ical part can be bent outward
5lightly. When you get the
Floor bent to fit the bottom
of the Cab about as close as
you can, pencil or scribe
floor along outside of Cab
sides. Inside these areas
pre~tin, same for bottom edg-
es of Cab sides, front and ~
back, then add a bit nore
solder to these areas. Hold
it and Cab together with a
glove over your hand and tack
solder ene side, then see if’
the other side will £it prop-
erly, if so,solder that side,
then solder the first side
perminent, We used a 30W. 50—
ldering irmfor all this,

Cab to Boilet--Now you can

file out all the windows. La-—
ter cement clear plastic on
the inside. The front and
back windows can now he drill-
ed out and filed, if you wish,

Baffle Plate~-We overlooked

this, so cut out as previous-
ly drawn, removing the tabs.
solder to bottom of upper
cab floor and against the
lower floor and solder from
the back.

Cab te Boller--iiere you have

two choices to assemble the
Poiler to the Cab. Pinish
{See note #l at the end).

o 5 e

Soldering the hoof to the front, |
back, and sides, cne place each
then soldering Cab front to the
Boiler from the outside, Espec—
ially useful if noticeable cx-—
acks bhetween Boiler and Cab
that needs solder fillet. If
both f£it well, then Roof can
be removed and front tack sole
dered to Boller in about three
places on the inside where
solder shows little, at each
RE location and at the top.
Then the Roof re-soldered on.
We prefere the latter, especi-
ally if you are not geing to
paint the engine. In either
case, it 1s better to mark the
boiler where the goldering is
to be and pre-tin these areas
to get a good solid joint——-
do not want the Boiler to come
loose a year from now, Also in
either case you should first
tack solder the front to the
poiler and view Cab from each
side and top to see if it iz
sguare and really not perminehs
tly solder to the Boiler until
the rear bracket is installed
to attach the Cab to the Frame,
next, may not appear sgare then

cab{Rear Boiler) to Frame Hount
Make brackat from scrap brass
about 1/4" wide and about ,025"
thick and what ever heigE&b-l

to get the Boiler CL
here 9°9" above
rail bead, as &t
the Smoke Box.

Drill #43 hole

Frame. —
in bottom of

bracket to be in line

with last hole in back of the
Frame, Pre-tin 2-56 nut and
bracket here and top of brace—
ket. Best to screw a piece

of wood{match stick) thra bra-
cket and the nut, and solder

Floor

together, With screw in the
nut, and bracket in exact
center between the sides,
solder to Cab floor, and
paffle Plate if you wish.
Hatches--Material Front of Roof
for these T
are in the 18 Eﬂn
kit, 3' "
sguare for
center Hatch,
about 2'l" square for side
ones. You may have a square
engraving for one of these, -
but discard, cannot bend it
sharply enough, These Hatches
seem to vary widely in size
and location, Some have the
rails behind the side Hatches
and some do not have any, with
some having rails for the cen—
ter Hatch as well, Mark loca-
tions, file away the rivets,
apply SIP and solder, wet sw—
abs in nearby pedints if torch-
ed,
Boiler Front#78.7--See PIB. Trying

various metheds to seecure the

Boiler Pront in the Smoke Box
is to simply build up the di-
ameter with cardhboard or frie-
tion or adhesive tape, especi-
aily the last couple layers,

which has some sticking qualw
ities. ©On these also could



80,5

86,8

102.1

108.2

112.3

126,4

122,2

92,2

136,2

62,1

be added in a couple or threcplanss
some contact cement, that can allow
front pried off «ith a knife. The
spring methed we previcmsly suggest-
ed slides out toco easily with handl-
ing.

Bell, Boiler Mounted-Ringer on left
side,

Beadlight, Sunbeamy #4414-~The naxk
4 parts, £it and align to the ¢

on top of the Roiler, and could be
all soldired at once.

Smoke Stack, Modern -~

Sand Domes, 2 of these,. 0w8w-(—-

If fitted well, need only to be well
soldered in 2 places, front and back
Steam bome, 0-8-0-~Before installing,
see PIB #114.1 and 114.2 and drill
hole for whistle,

Turret, Open—-brill out the end fit~
tings #43 for 2" piping. Solder clo-
58 to Cab front,
Turbogemerator-~Thera ls a varied
mounting, either half way between
Turret and Sand Dome or half way
between Boliler Front and Smoke Stack
Washout Plugs, Open--These are large
engraved circles on the Boiler easy
to drill, oOn the xight side there
are??. under rear Sand Dome and 1 un—
der S5team Dema, below CL., First drill
#55 then redrill #39, clean off burrs
and puzh the #39 drill thru again.
Some plugs you will have to file sm-
aller, or hole larger for tight thu=
mb pressure. Add a little SIP and
torch, swabs where needed. On left
side 2 under rear Sand Come, File
off one just rear of these

and one near Smoke Box under CL, not
ased,

Running Boards~-Disregard most in
PIB for cast Boilers. Draw pencil
lines on Boiler where RB{Running
Boards) go. They are about 1'8" wi-
de, even with the Cabk s5ides, ctraighe
from the Cab to Smoke Box, parallel
with Boiler. For mounting, make
about 6 angle Argns, about 6" long
on Boiler above RB{Running Board),
the other leg same ,same width as
the RB, about 1'8YSpace these about
every 6' or less, about as shown on
plans. Better to have too many than
too few as they are handled a lot.
Try to arrange them away from Cool«
ing Coll Clamps and Tank mounting
Studs, wire here, Tin side next

te the Boller and next to RB, It is
eaziest to install the first and
last angle iron, bend the RB to be
level, then add the other angle iro~
ns in between. The RB on the Smika
Box, because it is quite low, will
much longer angle ircns, and will
have a half moon cut out of it to
fit around the Steam Chest Tube,
Again be sure these angles are well
soldered, Best to add more SIP to
angles after tinning, so when solder-

in line with the step on the ap.
it will be more forward and furth-
er spaced than our sketch. Remove
the Benm-Dack and solder the step
in place. With carbon rod the Beam
prebably would not have to ba re-
moved from the Frame,

94,1 Boiler g 3oiler Front Steps--
You will notice there are 2 on the
right side and 3 on the leftsida.
The narrow step iz for the left
side of Boiler Front, next to edge,
ramove rivet here, Drawing in err-
oy shows 1t on the left side, Put
some SIP on step and hold in place
with probe or tweezers while torc-
hing or carbon rod close by.

142.1 Alco Power Reverse--Grind off
the heles in the mounting base.
For this small Boiler you are go-
ing to have add about 1/8" deeper
base, of several layers of scrap
50 the Power Reverse Cylinder is
far enough out from the Boller szo
the front will line up with lower
hole of Power Reverse Lever of the
Valve Gear~-you will later make a,
rod connecting them, These are
vwhere those scraps come in handy,
50 always save a few of all thick-
nesses and sizes, Many times you
find a piece just the right size
or clesa. Mark the base outline on
the Boller. HRemove Boiler £rom
Frame and solder Reverse to Boiler,
carefully, so laminations do not
slide. There are 2 ways to do th-
is,--1f you are going to paint the
engine so discoloration’ is not im-
portant, heat the part and solder-
ed part red hot, which crystalizes
the Lead so i€ dees not readily
move. In this case you could lay
the Bailer on an old terry cloth
tawel so the part just sets in pl-
ace and torch. Position szo it's
front is 1° back from Power Rever-
se Lever. This cylinder is 6"
longer than on plan, so it will
averhang the Fire Box slightly,
4"=6", With carbon rod it is quite
simple. Of course with torch, ev-
erything around needs wet swabs,
The 1ittle 1/16* wide Reach Rod
between it and Power Reverse Lever,
and other rods{installation 'B")
can be made now or later. A draft-—
sman's devider is good for pieking
up needed demensions and laying
out on material,

130,1 Check valve--Before cutting £r-

om cluster, drill holes deeper ,057
then saw from cluster with razor
saw(caster gated them too shert),
Size for hole in Boiler ,055"-.062"
Grind off the little fitting on
top. The hole well tinned and
added SIP on Check Valve mounting
pin will have little solder to run
out,

ed to Boiler and RB, there iz a fil. 110.2 Sander Blockg, 2 in l--There

let of solder along the edges of the
angle lron.. These have a tendency
to come unsoldered, and 2 mess to
resolder. Host engines had a BB over
the Compressor, with riser in front
and back, which can be made in one
piece, bent sharply,

Beam gnd Steps--Form skep
as shown, set slightly
forward and solder to botte-
om of RB at Smoke Box.

From the sacond gset form
for the Pilot Beam

as shown. Mark on 1t
the Beam where it goes i o

J

W the center,
.022" and deeper.

are two varations of these Sandars
Cne like in the kit where in the
frent domes the frmsrt unit is used
and in the rear domes the rear un-
its, The other style,
grind away dotted lines 1 X
and drill .022" hole in * -
Redrill Sander heles
prill hole in

ldome for it 2365. amd solder in
ﬁplace 5o Sander slants downward on

doxe base,
tip on dome close to sander,
put in piping later

45.1 Cross Compound Alr Pump--

For carben rod, place
Will

45,1 €rogs Comm] Alr Pump--
Note position on #58 #58
plans. Re-drill
these holes. On
this smaller dia- 474

meter Boiler you #74

will have to add

2" plping mounting

bracket as described at #4138,
2nd paragraph in BIB, or solder
a larger bar on top of the bott~
om mounting bracket, too long at
first and £it to the Beoiler, or
a brass strip, about l/4" wide,
soldered there and bent at an
angle so Compressor is vertical
and top clase to Boiler, outer
edge about even with RB, top of
Compresser just above the RB,
Sclder in place, swabs on RB if
torch used, Pilping later.

96 Boller Plates, Amerlcan, Owner,
Superheater--A pair of each. We
were able to solder ours on, but
takes a steady hand, Put some
SIP on plates, set in positien,
hold with probe, slowly heat
with torch te evaporate Flux,
With ¢arbon red, hold rod on
Boiler close to plate., When
soldering the next plate, the
first one may wmove a bit and
have to be repositioned with
probe, Contact cement is an
altunative when the engine is
completed, Start with the
American plate on the CI,

.132,) inspection Doors-~PIB inst.
are for cast Bollers. #Put $IP
on the pins only will prevent
solder running out,

175.1 Grab Trons~-Drill out holes in
Sand Domes, bath., To keep from
getting solder all over, use
a straight pin or wire to put a
bit of thich SIP into Dome holes.
Wipe off excess on the Dome., Dip
pins of Grab Irons into thin SIP
as a flux, and insert in Dome
holes. Por carbon rod, plate
rod on Dome near Grab Iren, on
low heat., For torch, pre-heat
the Dome until the solder melts
ther with tweezers ingert the
Grab Irons. Best te have swabs

on Dome soldered polnts and
Sander Blocks,

134,2 tandrail Posts--Read this
then PIB #134,1 for installation.
Post locations are the small
engraved circles on the Boiler
for easy location and drilling,
You may £ind one slightly out of
line, but only you will know as
when bent to meet straight Hand-
rail, it will not be observable.
Tha top front one could he reloe-
ated 173" from front of Smoke
Box. Also the very low one clo-
se to Boiler Front relocated,
see plans, ©Orill themout #63
and flle away remaining engrav-
ing around holes. Wwhile still
-on the cluster, drill out Hand-
zail holes .,022". Temporalrly
Handrails not necessary, unless
you want to. Install brass or
plano wire Handrails later. If
brass reod is used, don't torch,
use soldering iron. For plano
wire use only the torch unkil
the pianc wire turns gray.

162,1 Cooling Coil Clamps--4 on the
right side, using only the top
2 loops, 2 on the left side us-
ing 4 loops, all drilled ocut




»022" then cut out as drawing, of
course left side has 4

locps, Bottom reinfore— R —
ement, dotteilines not g_
needed, When installing

the 4 on the right side, put all the
Clamps eon a length of ,020" pianoc wi-
re, but at first solder only the lst
and last Clamp, with them cut even
with the RB. Then solder those in
between, the piano wire being a gui-
de to get all even. Foxr carbon rod,
lay engine upside down and hold cla-
mps in place with the carbon rod.
Torch simularx, but manyswabs arcund
other solderings. Plano wire can be
left in or takem out until Cooling
Coilg put in.

138.23 Reservoir Tanks, 20 1/2"X 100'--

138,30

The band furtherest from the end is
the back. Tanks should be about flugh
with edge of RB, and 2-3" below it,
Rasiest to work on if Bailer is laid
upside down on an old terry cleth
towel (for any angle). Put scraps of
wood or metal between Tank and RB to
hold the spacing while soldering.Tank
to Boiler. We could not sclder it
with carben rod, so had to use the
torech with Boiler off of the Frame
and plenty of swabs around, Tanks
can be installed with 2" piping abo-
ut the easiest and do not show.
Locate poasition on Tank where RB
angles(brackets) are not located on
the Boiler. Mark spots on the Tank
and drill #58 for 2" piping about
1/4" deep, 2 holes in line with each
other, Pile away meshed ends where
cutting mashed piping. Put piping
in the holes with SIP around the
piping and solder. With both wires
straight and parallel with each oth-
er lay in position on the Boiler,
with the piping level and where the
piping touches the Boiler, mark the
Boiler, this shonld be about 3/16
below the RB., Yt is easiest to first
drill these 2 spots with ,022" drill
in you bremel, as you can control ea-
sier to start the drill on the desir~
ed zpot, then redrill §58., Use sali-~
va to cool and lubricate the ,022
drill.File off meshed end of of pip-
ing, push them into the holes. Yeou
might have to use pliers to bend
Tank-piping to the proper location,
Put thick SIP around each wire in
the Boiler and swabs on all nearby
solderings, and solder with torch,
very easy with carben rod without
swabs.

Reservoir Tank Studs—--See PIB #138,
3rd paragraphDiscription there is
for cast Boilers, but the proceedure
is the same.With carbon rod you just
hold them in place with the carbon
rod, no swabs as for torch, For tor—
ch, put SIP on them, hold in place
with preobe and torch,

154,2 &_,3 Right & Left Injectors~-Drill out

fitting that goes to the Check Valves
on eachoone #53 for 3' piping, the
other 2 §58 for the 2 " piping. From
each Check valve run 3" piping close
to the Boiler and FPire Box, right on
down te the Injector and solder the-
re, see plans, Wrap this fitting
with wet string and solder another
2" in the back fitting and solder it
to the Baffle plate. A black, round
shoe string could go on from there
to the Tender, Simularly run another
2" piping up to the end fitting of
the Turret and scolder there, It is
easier to drill a hole thru the RB

between it and the Boiler by
first drilling about #28 dr~
111, then ancther about 3
drill sizes larger, etc, ev-
en a dental drill(burr}, to
size needed.

Piping, Sanders-—Soft 1" piping fr-
om Sanders down close to Bo-
iler and soldered on hottom
of Boiler or end under RB or
Tanks. Since these Sanders
will move guite easily when
soldering in piping, for to-
rch, lay narrow swab across
top of Sander, put SIP in
hole and slowly torch until
flux evaporates and soldered,
For carbon rod, on low heat,
hold rod on side of Sander
and slowly but quickly turn
switch on and off to evaporw
ate the flux and also sold-
ering, so will not pit or
melt Sander--again very qui-
ckly on and off, Maybe extra
SIP will have be added again
for a good joint at Sander,

Copling Coils, Right Side—~PIR men-
tions soldering piping in
Clamps with toch--only if
piping is piano wire, and
neated antil the wire turns
gray for fusion of solder to
the piano wire. Brass will
go dead soft, badly bending
when handled, We may furnish
brass or piano wire, as we
have in stock and feel at
the time. Usually pilano wi-
re for the larger engines,
which are heavier. Solder
the brass piping with solde~
ring iron. From
1" brass rod
or pianc wire,

bend end to go into the Ffro-
nt of the Tank, thru clamps
bottem loops back to next to
last ¢lamp 'A' and ends in ¢
the center of the Clamp, How
or later you can solder this
in one of the Clamps, prefer~
ably the seccnd one from the
front. Now make a hair pin
from ‘A' around the back to
point 'C', ending in the ce~
nter of Clamp 'C'. This
piping also can now be sold-
ered in any Clamp, {If proper-
ly fitted the piping in the
Tank need not be soldered,
piping bent so tension holds
it in the Tank). Now from
soft 1¥ piping run this line
from the center of 'C' aver
the top of Smoke.Box. and
down into the front of the
left Tank., For all of the
above, first cut the pieces

a bit long until fFitted,

For this plece over the SB,
pull the piping thru your
fingers to get it straight,
However you can leave it qui-
curved, so it will go over
the SB closer, To hold this
piping in place,

either tack sold-

er it on top or make

as small clamp from about a
piece of thin brass about

3/32" wide and tinned on one
side.Put thig over 4 piece of
1" Piping, then press the jaws
of long nosed pliers down on
the strip next to the piping,
forming the e¢lamp. ¢ut from
strip and round corners. add
more SIF to it, lay over the
pipingon top of the SB. HMay
have to remove a rivet or 2,
Hold in place with probe whi-
le torching, with swabg on
anything near by--Bell and
stack will not move. With
carbon rod, just hold it near
by clamp, held with probe,

Cooling Coils Left Side-~Pirst put

47.1

Alco

in the 2' piping
from top left side
of Corpressor to
bottom of Boiler
lli'

Cab

-l

near the Smoke Box, probaly
will not need soldering in
Compresgor, ‘Then the right
top, up to the Cab, see plans,
Either drill ,042" hole in
Cab and soldered in the hole
or solder in the Compressor,
Now make the Cooling Coils
from 1" brass rod or pianc
wire, simular as you did on
the other side, making hair
pins go as far as you can,
then terminate them in the
center of a Clamp, then go |
o frem there until into the
back of the Tank and should
not have to be soldered there
or Compressor, Selder piping
in Clamps.

Compressor FPilter f\
Pirst solder a

very short plece

of 1" piping in B
top hole 'A', should

be a tight fit so it wil]
stick out straight--if nacce-
ssary mesh the tip of the
piping, selder in place, Form
ancther 1" with Filter, as
shown, Push in bottom hole
with S5IP and solder, then .
bend to touch at 'BY, add
thick SIP and solder.

Power Reverse Levers--These

can now be ingtalled, as
previously described.

Handrails--1" brass rod or pilano

wire, Push in from the front
back to the Cab, against the
Cab, Bend down to the very
low Post in front. When just
right, cut and stick' into it
and cut off at the back Post
near the Post., Use scoldering
iron to solder each Post for
Brass, torch for piano wire
until tihe wire turns gray,
fusing solder to wire, irom
not hot enough,

Miscelinoug-~The 1" brass or wire

can be soldered

between the Flag- e
staff holes 'h', e

and the ,015"

planc wire Uncoupling Bar,'R!
not fumished, See PIB #57,1.

Weight——Install inside the Boiler

between lst ¥ 2nd Drivers,



weight i front, as the Drav Bar always

pulls down on the back of the engine.
Can be installed in two ways, small
wood screws or silicone rubber as used
around you bath tubs.

Serews—Inclosed wood serews, Drill 2
holes in the bottom of the Boller, one

put strips of paper between Main
Frama and cover plate, between
each axle. Paper can be removed
when wear makes axles laose,
extending Frame life, So avery
thing goes in it's preoper place
after break in, mark inside of

near the front for the weight, slightly Rodla right and left, and Driv-
to one side of the bottom seam, ancther ers 1, 2, 3, & 4.
to back of weight on other side of the . . NOTE #3--Sometimes when breaking the

seam. Put weight in place, accurately
mark the weight thru the holes and
drill holes in the weight, very slowly
50 the drill does not grab and break.
perhaps better 'to use a very small
nail, tapping a little at a time,
locsening each time. Of course this
hole 15 teo be much less diameter than
the sorew, Screw sorews in to get the
hole threaded--—-if they do align with
the holes, I£ you did driil the holes

too large, use ball pean hammer or nail

set mash lead over the hole, more or
less.

Silicone~-Really we favor this mothod
even tho it will take a coupie hours
for it to set encugh for further work.
Will held for years to for ever, Just
run a small :small bead down the cen-
ter of the weight, =g if you want to
remove it, you can carefully pry it
looge, sidewise, You can also cement
another weight on top of the first
ohe, but use more silicona here,

Grab Rail-=-Make from 1" brass rod, on back

?_i"')'!‘ E

of Cab corner down to BaEfle Plate,
see plans, side and rear view.

4 l--An easy way to get a good £it of

Thetea

Cab front to Boiler, after you have
ground out the Cahfront to about he-
tween the 2 Boiler assembly lines, is
to squeeze the botteom-of the Smoke
Dox together, then you canjobick’
the Beiler inside the Cab Frent up

to the mark on the top cf the Boiler,
then you can run a pencil around the
Eire Box against the Cab fronk, the
marks on the Cab £rent can then he
ground with COD, repeating the proce-
s5 until you get a goa fit of about
7' between the sides of the Pire Rox
at the RB level,

you are, you have your engine built.
Don't you feel better that you built
it, rather than taking it off of a
shelf, and cost you half of what an
import would cost. Naw you can run
engine for years of pleasure and zsll
it for considerabley more than you
pald for it, You cannot beat that.
You could even build for your Eriends

with the experience you have gott here,

to help finance a bigyger and better
layout, Also now you can build engi-
nes that will never he avaialable.
Congradulations., on your building---
and choosing an all Amerigan product
{except for motors in small engines
anly}.

NOTE #2--it is better to have a bit too lit~

tle alcohol(not rubbing alechollin the
bottle with the cut wp pieces of spi-
rits copy paper than toe much, to
make Slde Rod dye. Can then be poured
in an old finger nail polish bottle,
which is ideal for this, removing
about half the brush bristles. If gl-
as bottles used, <an also use laguer
thinner, Since Side Rods are
cheaper and easier to replace than
Frames, we suggest, instead of file-
ing of Axle holes a part of break in
of 5ide Rods, 4ust £ile the Side Rod
holes only. If Axles are too tight,

-

Side Rods with motor, the sili-
cone will break loose from the
Frame, so ¢lean silicome from
the Frame and coat the motor
bed t with finger nail polish or
laquer. The fly wheel will
vibrate more in the hand than
when pulling a load, lower RPH
too. To reduce vibration, rota-
te the fly wheel on the shaft
1/4th turn, repeat for minimum
vibration.



0-8-0 USRA

(In General Building Order)

BASIC RUNNING GEAR

51" Frame 18,11
Dummy Frame ~—- 18,90
4 Qguartered Drivers, 51" —ew—mme- 1.1
Crank Pins, 4 pr. - 14
51"-56" Side ROAS =——memme e o o 16,2
56" Counterbalances —w—emmmm——— 3.3
DC Motor and Worm - 12,5
Fly Wheel - 13.3
Steam Chest, USRa 25.5
Steam Chest Spapelr —~—-

All Engine Screws set
YParts Installation Booklet" ---~ 260,1
Kit Booklet 1
Check List 1
Engine Plans - — i
fé’:n&f"é/' funstree tions  ——— T4
Hubber Bewmgls — —o 2

RUNNING GEAR DETAILS

Beam~Deck, Without Knees ———=wm— 54,2
Pidot, Step Type 60,5
Cross Compound AlY Pump =——=—w—eew 45,1
Valve Guideg ~—- - 26,1
Crosshead Guides, Alligator ———— 36,4
Crossheads, Alligator ————wmwm—— 37.8
Valve Gear, Triangular Baker ~-- 32,1
Yoke, Outside ~ 34,2
Main Rods 40.8
Eccentric Cranks - 41,1

Eccentric Rods,-Perkad-m———aamwmm— 42,2
Combination levers & Union Links 30,2
Uncoupler Brackets, Beam & Tender57,1
Flagstaffs - 56,1

BOILER SECTICN

Boller, 0«8-0, 2-8-0 —wmmmmmeean 72.3
Cab, Small USRA, Engraved ——ee—e—- 124.3
Cab Floor —m——w- —— 125.1

Cab Hatches o ———— e
e 5
Leaf Springs,*4~§97&g1 bt Qﬁmﬁqégé?

Boiler Front, 80"=79" e 78.7
Bell, Boiler Mounted ——we————wo—- 80.5
Headlight, Sunbeam #4414 -——=——- 86,8
Smoke Stack, Modern =——meemmee—o- 102.1
Sand Dome, 0-8-0 2 —ermemmcaa——— 108.2
Steam Dome, Light 112.3
Burret, Open — 126,4
Turbo-Generator, Sunbeam ——w—w—— 122,1
Washout Plugs, Open, &é;-w———~~~ 92.2
Running Boards, Straight 2 ————= 136,2
Beam End Steps 62,1

Reservoir Tanks 20 1/2 x 10 2- 138.23
Reservoir Tank Studs 2 pr. =—wew— 138,30

Alco Power ReVErSEe =m—wmesmmass 142,11
Whistle; Chime {0ld Style) ——-= 114,2

Check Valves -~ 130.1
Sander Blocks, 2 in 1 ——wwew 2-pr.110,2
Inspection Doors 132,1
Grab Irons, 2 pr, «-———omm———— 175.1
Handrail Posts - 134.2

Boiler Plates, Amer, ,Owner,Su pr,ea,96
Boiler, Boiler Front Steps —=-—= 94,L: -

Cooling Coil CLimps, 6 ——mwwwe= 162,1
Comprassor Filter ———ewemmwww———~" 47,1
Injectors, Right & Left ————- 154,2 & .3
Engine Weight 1 ————mmm——mm—mw—- 75.1
1" Piping, soft,s6dss 6 wamwm— 160.1
1" Piping, Brass Rod, 12% «———e aaw.
2" piping, soft Brass, 22" ——-- 160,1
3" Piping, soft Brass, 10" --- 160.1

. i
.

2 Loy o S peenss

TENDER SECTION

Wrapper, Peck, Chute, & False B.200,8
Prame, Brass CAsting for weight 211.6

Andrews Trucks - 234,3
33" Wheel Sets, 4 —we—memmma—— 241,3
Bolster Pins(Screws) ————wmmme 212.1
Hatch, USRA 217,2
Ladder, Medium ——em—m—————————— 224.3
Headlight only, Sunbeam #4414 - 86,8

Tool Chest -~ 227.1
Center Beam Steps ——————————ewa 62.2

Strap Steps, 1 pY, ——mm—cmm——— 2221
Cast Steps, 1 pr. ~mewecwcmmwowe 222,2
Wireless Draw Bar Kit —~—————w—e- 214,1
8 Wheel Brake System ———w—ram——- 231.1
Bunker lLadder 225.1
1" Brass Rod for Grab Rail 6" = mew-

Instructions, 258" Small USRA

Tendexr



0-8-0 USRA
{in feneral Building Order}

BASIC RUNNING GEAR

51" Prame
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WIALNLING WiJURLEM DY
ROBERT L. HUNDMAN
Capies of these drawings may bre made
for non commercial use only.
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