Solid Stays

HREE lengths of 3,¢-1n. copper or bronze

10d are needed for the solid stavs. ali
16%-ins. long.  Each ha- about 3-in
iengih 0! *je-in. by 40 thread pur on eact:
end witt w die in tailsioch boide: the rod
peing held in the three-jaw, anc projecting
rach 1nto the hollow Jathe mandre! li

\vour Jathe hasnt a holiow mandrei. vou

will have 1o screw the rode by hand. anc
pe nughty caretul 1o hold  the die-s1och
cxalthy at right angies 10 the rod wher
SCrewing.

The holes are already in the smokebox
tube plate. &s thev were drilled along with
the tube holes. but we need some in the
packhead. Scribe a line across the bachk-
nead at 17x-1ns. from the top: find the centre
of 11, and at “ye-in. each side of centre. make
a centrepop. also  another 7x-1n. farther
along each sade. Drnill them out with ¥a0-1n.
drill. and twap “5e-n. by 40, Screw one of
the fong rods mnto & blind mpple for about
inree threads, insert 11 nto one of the holes
In the bachhead, and manoeuvre 11 through
ihe corresponding hoie 1in the smohebox
tube plate. This sounds rather like & con-
iurinl trick. but 1t can easiiy be done by
atd ©! an exiension. which 1s simply a few
inches of '‘4-in. rod or 1ube. with the end
driliec & fairiv ugh: push fit on the end
of tne ster rod Witk the extension In
place. vou can cesly find the ™ entrance
tc the way out ™ Screv the bhind nipple
nome ughtly in the packhead. and pull off
the extension. which will be standing out
from the smohebox iube plate. There will
be a few 1hreads of sway rod showing
through the hole: put another blind nippile
ocn them. and screvw home When the outer
Inreads On the nippie mee! Lhose 1n the
tappec hole 1in the smokebor tube plate,
they will engage: and when the nipple 1-
screvec righ: home. the whole bap of tricks
will be locked up solic

The stzy on the extreme night. looking i
ine backnead. 1s the holiow one. To make
the thorouvghlare mipple. chuck the *g-n.
nexagor r1od again. and proJeed as directed
tor 1the blind nipples. bu! parn-off 4-1n. from
the shoulder. it\'{:fht II: Chudk, gripping
by part of the hexagon: turn down la-in.
length 1o Y-in. diameler. ant screw  la-1n.
by 40. Countersink deepiv. and drill right
through 1nto the tapped hole with “we-in.
drill. Chamfer the corners of the hexagon.

Blower VYalve

The blower valve can be made from 3-In
hexagon or round rod, as you prefer. Bronze
or gunmetal 18 best for working fittings.
though brass may be uwsed at a pinch.
Chuck 1n three-jaw, face. centre. and drill
down & full 1-in. depth with No. 48 or
“wimin drill. Open out 10 about +-in. depth
with No. 30 dnll, and boutom the hole with
& Ysin. D-bit to %g-in. depth. Further open
out yx-in. of the end with No. 21 drill. and
tap the No. 30 part %go-1n. by 32 if vou have
the requisite tap. Forun-thread pitch will
do. but the coarser thread gives guicher
operation of the vaive. which 1s desirable.
Don’t let the tap hit and score the seating.
Turn down Ya-in. of the outside 1o Ys-1n.
diameter., and screw is-in. by 4u. Part ofl
al Jl-in. from the end; reverse in chuck.
turn down %e-1n. length to 54-1n. diameter.
and screw “ye-in. by 40.  Open out the
centre hole with “so-1n. or No. 22 dnll for
vs=1n depth. and lap why =11, by 40,

At Y-in. from the shoulder. drili a boo-1n,
hole 1n the side of the fitung. breakinge into
the =.-11.. lapped hole: see secuonal illustre-
nor:.. A vs-IN. UNIOT SCrew 1< fitted 1nto thi: .

chuckh a piece of Ya-1n. round rod. same hina
0! melai as the body of the valve. Face.
centre deephv. and dnll about 3&-in. dowr
with INo. 40 drill. Screw the outside Va-in.
by 40 for Y-in. length. and part off "je-in.
from the end. Reverse 1n chuck. turn down
g-in. of the plain end 10 a tight fit in the
hole 1n the side of the vailve body: sgueeze
11 1n. and silver-solder it. Backhead fittings
should be as neat as possible, so be sparing
with the silver-solder (I use * Easvflo™ in
wire form for jobs like these) and clean up
well afierwards. Run in the DBgo-in, 1ap
again. 1o clear an\y burring off the threads.

Gland Nut

For the giznd nut, chuck & piece of “ye-In,
hexagon rod; face. centte. gnd Gril. >g=in.
depih with No. 21 dnll. open out 1o = bare
lg=in. depth with “ge-in. drill, tap Y-in. b)
4(', part ofl bye-in. from the end. and chamfer
the corners of the hexagon, To make the
pin. chuck an inch of “w»-in. round rod —
rustiess stee]l, phosphor or nicke! hronze will
a:r—-with Yu=1n. projecung fron, javs  Turr
down &500tn. length 10 ‘ge-in diameler and
form a blunt cone¢ on the enc.

I never bother to turn these ¢one POINts.
but just tzhe & fine file. and mare a couple
of sweept across the end of the rod. with ing
lathe runming fast. and the file held a! the
correct angle for the reguired tapes.  Thne
result 1s a perfectly clean and smooih cone
point. Pull the rod another Li-1n. or so ou!
of the chuck. and screw i1t to match the
thread in the valve body. Reverse in chuch,
and file a sguare Y-in. long, on the other
end,

Hand Wheel

For the hand wheel. chuck a bit of *;¢nn.
round rod (any metal: dural mahes nice
wheels). fuce. centre, drill down about lg-in.
depth with No. 40 drill. form a hittic recess
in the face, so as to show & boss and rm,
2nd run a parting 10! 1n & bare '+-in. behind
the face. but don't part compietely ofl until
the rim 1s knurled. This can be done simpl\
by pressing a coarse-cut file against the pen-
pherv of the wheel whilst puliing the lathe
pelt pv bhand. unul the teeth bie in and
rough up the surface. 1 fird ume¢ gives a
muchk better knurled grip, than one formed
bv the usual crcular knurl

Part off the wheel, drill four littie holes
in the recess. for appearance sahe. and square
the centre hole either by filing with a waich-
maker's square file or driving 2 square punch
through 1t. The punch is made from a bit
of square silver steel, filed off sguare at
the end. and hardened and temperec. 1 Keep
several handyv. of difierent sizes. Dnive the
whee! on tne sguared end of the pin. and
siichtlv niver over at the end. Don't put
the pin in the valve ™ for keeps 7 vet. as 1t
may pet damaged when inserung the sta)
in the boiler; just see if 1t fits all nght

HHoliow Stay

The stav itself is 2 1634-1n. length of 3;¢-n.
bv 16 or 18 gauge copper tube. One end
is screwed 3~in. by 40 for 2j¢-in. length. and
1he other end for about “4e¢-1n. length. Screw
the shorter end tughtly mnto the end of the
biower valve. with a smear of plumbers’
jointing on the threads. Poke 2z piece of
wire into the other end of the stay, 1o act
as an assistant in finding the hole at the
smokebox end of the boiler: then insert the
stay through the last 5;¢-in. bole in the back-
heacd. wangle tne other end through the hole
ir e tubg piate @nc screw 1Tight home, so
7 LUothe umon mippie 16 Verucal.  Screw the

LLATe mippie on 1he SMCKAECDON end.
i ne sammie was as aescnbed 107 the bimng
nieple: he seottona: 1Hlustravon shows the



assembiv compiete,
Cross Stays in Firebox Wrapper

There are six cross stavs in the fireboy
wrapper. fitted in & manner somewha: simi.
lar 10 the longitudinal rod stavs just de-
scribed.  First of all. drill and tap the holes
In the wrapper.  Set out & horizontal line on
cach side of the shell of the Belpzire fire-
box. 14-1ns, below the top at the throat plate
end. and 1l4-ins. at the backhead end: and
starting 1-mn. from the backhecad, make Six
cenire-pops. I-1n. apart; see longitudinal sec-
non of boiler. Drill these out first with a
No. 30 drill. and by poking &4 piece of Vu-in.
straight wire through each pair vou can see
if the holes on the opposite sides line u
all right. Then open out the holes wj
fo-in. drill, but don’t hold the brace so that
the drill i1s at right angles to the plate—the
rods must be horizontal. see cross section
of boiler. _

The easiest way for a bezinner or novice
10 do the job. 1s 10 use the lathe for drilling
the holes. Put the drill in the three-jaw,
anc¢ hold the boiler berweer drili and tail-
stock centre. the latier in the hole opposite
the one vou are going to drill.  As the dnll
will be poinuing straigh: 2t the 1ailstock ™
centre, it 1s obvious that the holes must line
up all nght. Don’t 1orge: 2 spot of cutting
01!, 2« used for turmng steei. helps a wonder- .
ful lot 1n getung ciean holes 10 soft COppeT. 3

Afrer drilling. tap all the holes &,¢-1n. byir
40. using a taper tap. and taking the sameZ
strict caution as before. 10 hold the lap‘hopg;g‘.
zontal, and not at right angles to the coppﬂﬁ
sheel.

Wedge Washers

S the heads of the bhind nippies canno!

seat home fairly orn the sides of the
wrepper sheel. owing 10 the irward slope (o
Cwmble-hame ™ s the snopmier call o1 os
dozen wedge-shapes wasticrs wil be necded
These snould be niade 150n copper 1o fo
preference but gunmceis’ or bras will serve
Chuck & lenptr of ¥ -1t crameler 708
tnreeslaw: tuie, cenire drily vown Lot joan
wWitr Cear . ciegninge anl! odener O & mm
O = . 4*In 1 and part off 12 siices cath Yqe-In
1T INRKKness Faic et 10 ¢ wedpe snape
the himner Cdo peang 10 & rfe copr Hold
e smull ooy o wood e the bench vice
ChAL & mal OF screw nio 1, and ship eucr
washer over tre beud. which should projec
sbout Yyeein That will keep ine washers
sull whiist being filec.

The sin stav rod< are 4'-ins. Jong. made
{tom the same hind of rod a« used for the
longitudinal stave, and screwed ai cach end
Inexucty the same way., Wher nserung.
serev. each nte @ blhind mpple for abou!
ihree threads then pul a wedpe washer on
the mipnle insert into hols In wrapper.
wangie 11 1hrough the other «ide. and put
on znother blind nippie with a wedpe washer
on 1l. tightening up the whole 1ssue until the
nipples are beering hard against the wrapper.
with the wedge washers in the position shown
I both the cross section of bolier. and the
small detail iliustranon,

Firebox Stays

There are 66 firebox stavs all 10ld. made
from “zo-in. copper rod. Some of the best
stufi 1 ever used. were unravelled strands
from some scrap ends of high-tension cable.
as used for the ™ gric * and similar purposes.
This was solt and ductiie. excelient material,
and 100k & good clean threac. 1 al~e used
SOML srar ends of c-in. coprer ToC taker
1JOm the overnzad und feeder eguipment of
& aismantied eleciric rummw g

11 ordinar. arawn copper 106 18 usec. 1
shouic be softened. by nesuing 10 red and

plunging 1nto ciean cold wate; Cu! about
4 dozen pieces. sav 6-in¢ jono. and screw
poth ends of each fae-in. by 40, for about
“g=in. length. using a die in tailsioch holder.
and the rod in the three-jaw. Kcep the die
clear of chippmngs, pull the belt back and
forth by hand. use plenny of cutung oil. and
VOou won1 get an\y torn threads.

Set out, drili. and tap all the holes through
wrapper and firebox. The first row 15 ap-
proximately 1'4¢-1ns. below the centre-line of
the wrapper cross stavs: start with the first
entre-pop dat J-in. 1iom the bachhead. lhen
CVETL suLeessnve mark 1y made  at 34-in
centres.  The whole isue s arrunged 1vm-
metricaliyv: see longituainzl section of boiler,

Unlibe the wrapper stzy o2 a1l the hojec are
Crillec sguuare with the Wrapper sheel, using
No. 30 drill. with the excepiion of the 1wo
In the tnroat plate under the boiler barrel:
these arc drilied paraliel 10 the bottom of the
barrel,

Probably the ¢huck on vour hand brace
or drilhing machine will foul the barf] when
\Oou Iry 10 drili the 1two hoies mentioned
Well, dont worry about that. 1ahe & plece
of L4-in tube about 4 foor long. tcmporaril
solder the drill shanh 1 one end and hold
the other 1n tne drill chuceh ] heen severyl
broken ends ot drilis permunenthy fixed n
long picce. of “je-in. and Y4-in. brass rod.
especialiv for Jobs which cannot be reached
Dy @n ordinary drili put direct in the chuck.
When 1apping. a similar piece of 1ube is
used. one¢ end being hammered square to fit
the 1ap shank. and a tapwrench 1 clamped
or the other end. |

Tapping Sta} Holes

A pilot 1ap is best for tapping stav holes,
as 1he threads should be conuinuous 1n both
plates, and they certainly won't be that. if
the tap 1sn’t hined up exactlv with the hole
in the inner plate. when entering the outer
one

I Make my own stavbolt waps as foliows.
In the presen! instance. a piece of “~p-in.
sthver steel. about 24-ins. long. is chucked
in three-law, and %¢-in. of the end iurned
gown 1o 'gx-in. diameter. a siidinge fit in the
drilied hoies The next inch 3¢ screwed
“az-in. by 4. same thread as sitavbolls: three
or four flutes are milled along the threads.
anc the enas of the thread next to the pilot
arc carefuliv backed off with & watchmuker's
file. The shank end of the tap 18 suuared.
o take a wrencn. und the threads and pilot
hardened and iempered.

The whole of tne threaded par:. and the
pilot. 1s made red-hot and quenched in clean
cold water: the fiutes are cleaned up with
a piece of fine emervcloth on the end of a
thin. flat stick, the tap ic then laid on a
piece of sheet iron. and the lot held over 2
i fiemie unti, the hrighiened paris of the
fivies turn 10 & dari seliow., The wp -
ther gquichhy tippea off the 1ror. ne son
CoLl waler, |

The pilo! pir must be sofiencd more tnar
this. or 1 wili breal. off; that 1s easily done
by holding & red-hot poher against n ior
a8 few seconds  Anvbody wishing 10 muie
& tap ar above, and having no micans of m |
ing the flutes, can file the t-p sautare o the
%‘~L:'-!;u1h;' Of ihe 1hteadits Tall

Thie will serve 10 start (e trread pue o
SMuared 1ap won't cot such pood 1hirezds a-
u fiuted one. »o zn ordinary ' second v L
should be run through the holes afierward-
When fisinge the tar. d:p 1o cutunge o
befoic pultung 1t n the hole enter the piio:
through Poth the hotes v rapper and firepox)
and then work pack and 1orth 10 the usual
We\. Tne puot 1n the hole in the firebos.
guiaes 1ne tap whiist the screwec poruon
1S @pping the hole in 1the wrapper.



An ordinary taper tap can also be used,
but the taper should be veryv long, and great
care taken to see that the tap hines up with
the nner (firebox) hole whilst the outer
(wrapper' hole 15 being tapped.

Fitting Stays

Ciamp a tipwrench on one of Your pieces o
sereveed stay rod, a hittle above the threads.
serew 11 right pome through wrapper and nire-
box. ane smip or saw off the rod aboul “ue-1n.
irom the surface of the wrapper. For the
two in the throat plate. where & tapwrench
cannoi be turned. screw the stavs home with
a pair of phers. When all the screwed end-
have peen used up, put some more length:
O! thregid on the remaimning pieces of rod.
anc repeal the screwing-in operauon untij the
wholc #! are 1n.

Making Locknuts

Locknuts are required on the ends of the
sta\s sucking out of the plates inside the
firebon There are no commercially -made
brass locknuls tapped vge-1n. by 40, s0 they
will have 10 be home-made. but thic 1sn'
¢ ver. rormicdable ot

Crnuchk g mece of ‘a-in. hexacon bross rod
IT. Miret-taw . lace. contre, and dril. dowr
apou. J-in depth with. No. 30 dgrill Tap
oot Py 40 and part off be-in shices untl
vou ge: 10 the end of the tapped hole. Re-
pcat operanons until vou have hali-a-gross
of nute. & few spares are alwave useful

To chamier the corners of the hexagons.
chuch & stub end of Li-in rod in three-jaw.
turn down ‘g-n. of 11 10 “me-in. diameter.
anc¢ screv' “mo-in. by 40, Don't remove 1L
from cnuck. but screw each nut on 11. and
touch the corners of the hexagon with &
square-ended 100l, the left-hand corner of
which 15 ground off a1 an angle of about
45 der. Sounds a long job, but it i1sn’t when
vou come to do it

Screw a ndt on o the end of each projec:-
INE Stav. and Lighten up with 2 spannet ]
NG & DOX SPANNeT 107 e JOr . home-niauy.

FLoreasis ©f Lomele ) roun? stee! tod e
Lrn o SO, BRE Nl Glamieler. wilh
Beda il =shapRG aepression i one end and
g Der Nandie O 0 sicel 104 at the olher.

Box Spanner

Jo mane 1l 3t chuey the bit of rod in
IRreL-iaW, Tt wentte. ana drill & hole abou:
=10 QECR, 10 TN S0 ©F Thie hexdeon oves
IRt corners. Pul s <10 Pt ot ine hexagon

rod 1in the holz, and humme: down the sides
of the rod on to the hexagon. which will
mane the round hole 1into a heaagon soche!,
an easy fit on the nuts. Rechuch and skim
ofi any burr from the hexzgon end. drill
g crost hole at the other end with & No. 123
drill. and drive 1n a bt of %4-1p. steel rod.
rent &~ shown in the iliustration.

Riveting Stays j

Pur « piece of stout iron bar in the ben

Vice, with one end provecting zbou! 6-ins.

Siip the firebox over thi~. and restine each
Slad on 1t i oturn, hammer down the pro-
lectung bit of stuyv outside the Wrapper. unti;
a round head 1+ formed. a. shown ip the
small aetzii shetct Thie operation will bur:
ur tne tnread outside the nuts 1in the fireboo.
whick o zll 10 the good: but in case it
0ONENS he Nuls as well, go over them al!
QLT WD the DO spanner. and give them
e Bnai ugnhter un Stoulc any diffizulin be
cncounterec 1n geiung the par 1o - hold up
the slavs an the upper pant of the firebox &
LIICAENNING pi1Cee Can be attached to the ba:
PV @ Couple O screws Or rivels. as showrn.

If the bar sins down perween the 1aw-<
of the pench vice whiie vou are forming the
Sy nead., tlake outl the TwWo hard-steer 1a\w
Plates which are usually fined by a coupie

F -1

T i
(™

.

0f countersunk screws. and put the bar on
the ledges which supporied the separale jJaw
plates. Lastly—beginners please note, ver:

important this—hit the ends of the stavs witr
vour hammer. and not the copper shee:

around them'

Sweating up Stayheads and Nuts

F the staybolts are a perfect fit in the
tapped holes in firebox and wrapper plates,

and the heads are properly formed, also the

nuts locked up tightly against the firebox
plate, there should not be any fear of leak-

age, but soft copper is ticklish stuff to deal

with, and all amateurs are liable to get im-
perfect threads, especially if the dies are dull
or worn, or the taps not in first-class order.
It is therefore advisable to sweat over all
the stayheads and nuts, and in some cases
the blind nipples also. I always do mv own
as a " safety-first ” precaution, and am never
troubled with * Welsh vegetables” in my
fireboxes.

The job is easily done; all you need is
a one-pint blow-lamp or small gas blow-pipe,
4 hatchet-shaped soldering bit, some ligquid
flux, and some solder, preferably plumber’s
solder, which has a higher melung point
than ordinary tinman's solder, though the
latter will do at a pinch. Note for begin-
ners—always use a liquid flux for boiler
work: never use paste flux under any cir-
cumstances, for the, simple reason that if you
get any inside the boiler (easily done via a
bad thread), vou'll never get it out, and the
boiler will not only have a tendency 1o prime,
or foam, but your water gauge will everlast-
ingly give false readings.

Paste fluxes are all right for soldered joints
in electric wiring, or repairing domestic tin-
ware, and suchlike jobs; but for boilers
always give it a miss, and never mind what
the advertisements tell you. This is another
case where experience is the best teacher!

A brush 1s needed for applying the flux,
and this can easily be made in a few minutes
by ‘putting the end of a small bunch of fine
iron wires into the end of a bit of 5;g-in.
or %-in. tube, and hammering it flat. A
wooden handle can be driven into the other
end; just a round bit of wood will do. The
copper or brass tube holding the wires be-
comes too hot for comfort while the job is

" in progress!

Making Flux

Lay the boiler on its side in the brazing
pan;” with the firebox horizontal.  Brush
some of the liquid flux all over the stay-
heads and nuts that are uppermost.

I use Baker's soldering fluid, but vou can
make your own flux if desired, either by
dissolving bits of zin¢ in muriatic acid.
(spirits of salts) until no more will dissolve,
and then adding a little powdered sal-
ammoniac, or elsc buying some lumy
chloride of zinc (sold .by manufacturing
chemists) and dissolving it in water. The
muriatic acid stunt should always be done
in the open air, away from house windows,
and don’t get any ot the fumes down your
throat. -

Get the blow-lamp or blow-pipe going,
and heat up the whole boiler evenly until,
if vou touch a stayhead or nut with the
solder, a little will melt off on it. Give each
stavhead on the outside of the wrapper, a
taste of the solder; but you needn’t bother
about that inside the firebox. Just melt off
a little here and there among the stay nuts.
Now, if you play the flame on the outside
of the wrapper, and at the same ume give
each stayhead a dab with the brush dipped
in the flux, the melied solder will just flash
around each head, and sweat in. The blind



nipples on the wrapper can be treated to
a dose of the same medicine, which will
effectually seal any interstice or cranny be-
tween the wedge washers and the wrapper
sheet. |

The flame can now be played inside the
firebox, and the solder rcmfcred quite hquid. |
If vou dip the brush in the flux and apply
it 1o all the nuts, the solder will sweat ge-
tween them and the copper sheet, and night
through the threads between stay and nut.

Should any of them show signs of being
cantankerous, and the solder doesn't appear
to “take,” give them an extra dab of flux and,
apply the copper bit (heated to working tem-
perature) to the nut, keeping the flame
going at the same time. This will teach any
delinquent good manners, as the bit will
guide the solder all around. Whilst the
solder is still at molten temperature, brush it
over all the joints and rivet heads inside the
box as well, applying plenty of flux; then,
if there are any pinholes in the brazing, t

will be sealed before any trouble occurs.

Turn the boiler completely over, and re-j
peat the process; then do the two ends of |
the firebox, sweating over the stavheads mj

backhead and throat plate same time. Last
of all, if this is vour first boiler, or if you

don’t fancy your skill too much as a copper-

E
brush the melted solder all over the imidei

smith, and .are doubtful about the

of the firebox, using plenty of flux, so that*
is tinned like a kitchen utensil. .Drain off -
any surplus solder, let the boiler cool a bit,*

and then give it & good wash in running
water. scrubbing with an old nailbrush or
something similar, 1o get rid of all the flux;
otherwise, it will turn green, and corrosion
will take place.

Sweating from the Inside

There 15 another way of sweating up,
which can be used by anybody who has a
big forge, and plenty of plumbers’ solder.
The boiler can be heated over the forge,
and some liquid flux poured inside, the boiler
well shaken up, so that the flux reaches every
part. A good ladleful of melted plumbers’
solder 1s then poured slowly intd it. The
handiest way of doing this is 10 plug the
hole in the smokebox ° tube plate with
asbestos, up-end the boiler, and pour the
metal in through the regulator bush, which
can then be plugged temporarily in like
manner, . .

Keeping the boiler at the melting tempera-
ture of the solder, it 1s turhed about over
the forge fire, so that the solder covers every
part. a little more flux put in through the
safetv-valve bush, helps matters a lot. The
surpius solder is then drained out, and the
Foiler given a good wash out with running
water.

This makes a very neat job, and seals any
brazing pinholes; but it has one drawback,
inasmuch as it leaves the stay nuts inside
the firebox. loose on their threads, and
allows them to stand a chance of working
offl when the engine runs over a rough road
or through points and crossings.

Requirements for Boliler Testing

The boiler can now be given a water-
pressure test. For this you will need a
pressure gauge reading to 200 lbs. per square
inch or over; plugs for the holes 1n the
boiler, and a pump. The gauge 1 use for
boiler testing 1s a full-sized locomotive
pressure gauge with centrally-pivoted ncedle,
reading to 360 Ibs., purchased new over the
counter of a London engineers’ store about
1920. for 12s. ] had it tested against a
master gauge, and 1t 1S as near correct "' as
makes no odds.”

Gavges off old automobile tyre pumps

& 3

used for the old-fashioned high-pressure
tvres. will do for this job, or .maybe you
could borrow a suitable gauge; but don't use
one of the little gauges suPplied for locomo-
tive boilers, or you will “do it in.,” The
little ** clocks ™" are O.K. for indicating steam
pressure, but are not robust enough to stand
the overlpad of a water test. '
Two screwed plugs are required, one for
the safety-valve bush, and one for the hole
in the smokebox tube plate; these are similar
to the * thoroughfare ™ nipple on the blower
stay. Chuck a piece of 34-in. hexagon brass
rod. face the end. turn down about 3-in.
length 10 $-in. diameter, and screw 4-in. by

26. Part off at /4-in. from the end. Reverse
in chuck, turn down Y%-in. of the end to
Va-in, diameter, screw Y%-in. by 40, céntre
dccﬂy. and dnll right through with Y-in.
or No. 30 drill. Repeat process, but this
time screw the larger end 4-in. by 32, to
suit the hole in smokebox tube plate.

A plug 1s also needed for the regulator
bush, and for this we can make the regulator
gland-and-stuffing-box fitting, leaving it solid
for the time being. Castings may be avail-
able; but if not, chuck a piece of 1-in. brass
rod in three-jaw, face the end, and turn
down ¥4-in. length to 34-in. diameter, a slid-
ing fit in the regulator bush on the back-
head. Part off at l-in. from the end; re-
verse In chucke and turn down lg-in. length
10 71¢-1n. diameter. At 3%0-in. from the
edge, scribe a circle, and on it drill six holes
at equidistant spacing, using No. 40 drill.
Now fit this plug to the bush, exactly as de-
scribed for fitting cylinder covers, and secure
it with six d%»-in. or 7 B.A. brass screws,
putting a jointing gasket of Y%4-in. “Hallite”
or similar material, between the bush and
the flange of the plug.

IF you have-no pump suitable for pumping
up to about 180 Ibs. pressure, the deficiency
<€an be remedied by making the emergency
hand pump for the tender right away; this
can bc used for the test, then laid aside
until required to instal in the tender tank.
No castings are required. The stand is a
piece of 1l4-ins. by Y%-in. brass or copper,
approximately 4i-ins. long, bent to the shape
shown in the sectional illustration. Drill a
No. 30 hole in the cormner of each bottom
lug, and one in the middle of the top. On
1he centre-line of each end. and 34-in. from
the bottom, drill a No. 30 pilot hole. and
put a bit of Y4-in.-wire through both holes,
which will indicate if they are in line; if not,
correct with a rat-tail file, and then open
out the holes with 394-in. drill, finally ream-
ing with a %3¢-in, parallel reamer. Don’t put
this right through; only enter the “lead ™
just far enough to make the hole a tight
fit for a piece of %;g-in. treblet tube, a 2-in.
length of which forms the pump barrel.
Square it off to dead length in the lathe;
and if the inside isn’t smooth, polish it up
a bit with a piece of fine emery or other
abrasive cloth, wound around a stick. This
can be held in the chuck; and when running
the lathe as fast as possible, run the tube
up and down the improvised lap. A couple
of minutes of this treatment will make the
inside of the tube as smooth as glass.
Chuck a piece of brass rod in the three-
jaw, anv diameter larger than the bore of

the tube. Face the end, centre, .and drill
down about #-in. depth with !g-in. drill.
Turn down %g-in. of the outside to Y-,
diameter, and screw Y%-in. by 40. Turn
down a further %4¢-in. or so, to a tight drive
fit in the end of the pump barrel, and part
off at 4-in. from the end. Squeeze this
plug into the end of the barrel.

-



Pump Vailve Box

Chuck a piece of 74¢-in. round brass rod
in the three-jaw, face the end, and part off
a 1%-in.dength. Rechuck, centre, drill right
through with No. 23 drill, open out to %-in.
depth with Yso-in. drill. bottom to ¥-in. depth
with %30-1n. D-bit, slightly countersink the
top. tap ®%-in. by 32 or 40, and skim off any
burr at the end. _

Reverse in chuck, and repeat process, ex-
cept that instead of using the D-bit, the hole
can be opened out 10 the full 33-in. depth
with the ®.-in. drill. Cross-nick the end of
the small centre hole with a little chisel,
which can be home-made from a bit of ¥-in.
silver steel, and poke a 53»-in. parallel reamer
through. In the side, midway between top
and bottom, drill a 7%4»-in. hole, and tap 1t
V4=in. by 40. This should break into the
central passageway, |

The valves are q-in. rustless steel balls.
Drop one into the D-bitted end of the valve
box. and seat it by holding a short piece
of G40-in. round rod on the ball, and giving
it a sharp crack with a hammer. Beginners’
warning—don’t overdo it: all you need for
s tight seating 18 1o tahe the sharp arris off
hie cdge of the reamed hole. The narrower
the seating. within reason, the more water-
tight the valve will be.

Now take the depth from the top of the
hall. to the top of the valve box, with a
depth gauge. If you haven’t one, take a
piece of, Y4-in. square rod about I-in. long,
dril a No. 41 cross hole through it, put in
a piece of 52-1n. silver-steel wire aboult 3-ins.
long. and put a 93»-in. setscrew in the side,
to clamp the wire in any desired position.
When a child, 1 used one of mother's hat-
- pins stuck through a tram ticket.

Chuck a2 bit of 3&-in. hexagon brass rod
in the three-jaw, face the end, and turn
down to Bje-in. diameter, the length indicated
bv the depth gauge: screw it &;6=in. by 32 or
40 to match the valve box. Part off at
#..-in. from the end. Reverse in chuck; turn
down Y%-in. of the end to Y%-in. diameter, and
screw Ji-in. by 40. Centre deeply with size
E centre drill. drill right through with No.
30 drill. and cross nick the ®jg-in. end with
a file, as shown in the sectional illustration.
removing any burrs,

The diameter of the hole will allow the
ball the requisite amount of lift. Now turn
the valve box over. and drop a ball into
the other end. taking depth as before.
Chuck the %3-in. rod again; face, centre, and
drill down about 4-in. depth with No. 23
drill. Turn down to 9is-in. diameter, the
amount indicated by the depth gauge, and
screw 9e-in. by 32 or 40, as before; put a
5a0-in. parallel reamer in the hole as far
as 1t will go. take a weeny truing-up skim off
the end, and part off to leave a head l}g-in.
wide. which is cross-nicked with a thin flat
file, such as kev-cutters use for cutting wards.
Seat a 35-1n. ball on the end of the hole, as
shown in the illustration.

Assembly

The whole lot can be assembled as shown.

Screw the spigot at the end of the pump
barrel, into the valve box. and insert the
pump barrel into the stand, taking care that
the valve box is vertical. D-bitted end at the
top. and the box 3s-in. from the stand.
Solder the joint between barrel and valve
box. and the points where the barrel goes
through " the stand; this will be perfectly
satisfactory, as the parts are never heated,
and the solder thereby weakened.
_ Put the balis in the valve box, and screw
In cap and base with a slight smear of
plumbers’ jointing on the threads, but take
care not to let any get on to the balls or
seatings,

Pump Ram

The pump ram is a 2%-in. length of $-in.
round bronze, gunmetal or rustless steel rod.
This should fit the reblet tube exactly, and

need no turning to make it fit; but if you
have not a piece suitable, use the nearest
larger size available, and turn it 1o suit the
pump barrel. A packing groove 84g-in. wide
and about )g-in. deep, is formed with a part-
ing jool Y-in. from the end; the other end
1s reduced and rounded off to the shape
shown. Drill a No. 32 cross hole through
it, and cut a )g-in, slot in the end, by the
method described for slotting wvalve gear
forks and other parts of the engine.

Pump Lever \

The lever is a 2Y-in. length of Y-in. by
Va=in. rod, nickel-bronze for preference (the
stufil we used to call German silver), but
brass will do, if nothing better is available.
Round off one end, and slightly bevel the

other; drill a No. 30 hole in the rounded
end. and another 1-in. above it.

The two anchor links are made from
Y6-in. by Y4-in. rod, and another I-in. above
it.

~The two anchor links are magde from
46-in. by Y4-in. rod, same material as lever,
and drill No. 32 at 2-in. centres, the ends
being rounded off.

- The anchor lug is made from same sec-
tion as lever: chuck a piece truly in four-
Jaw, turn down 9;a-in. of it to %-in. dia-
meter, screw Y-in. or § B.A., and part off a
full 34-in. from the shoulder. Round off the
end, and drill it No. 30. Put one of the |
anchor links each side of it, and drive a |
¥s-in. bronze pin through the lot, slightly
riveting same over each side,

Put the lever between the other ends of
the anchor links, and repsat the pinning
process. The bottom of the lever is then
placed in the slot in the ram, and similarly
pinned. '

Pack the groove in the ram with a few
strands of graphited varn: or better still. if
vou can get it, some strands from a bit of
full-sized hvdraulic pump packing. Insert
the ram in the barrel: put the screw on the
anchor lug through the hole in the top of
the stand, secure with a brass nut, and the
pump 1s complete. ,

Pump Extension Handle

E pump. when installed in the tender

tank, is operated by an extension handle
through the filler hole; and this handle will,
of course, be needed on the boiler-testing
stunt, to get sufficient leverage for the re-
quired pressure. It consists of a 5-in. length
of Ya-in. by V4-in. rod—steel mayv be used
If desired. as the handle does not remain
in the water—one end of which is rounded.

The other end carries a 2-in. length of
rectangular tube, of a size which will fit
the lever; sec illustration. This is a com-
mercial section, sold at regular metal mer-
chants’ stores; but if difficult to obtain, bend
a piece of 16 gauge sheet brass around the
extension lever, to the - desired shape, and
silver-solder the comer. The extension
should not be slack on the pump lever, or
the socket will bell out; just a nice sliding fit
1s correct.

How to Test the Boiler

~ Screw the 4-in. by 32 adaptor into the hole
iIn the smokebox tube.plate, with a V44-in.
Hallite or similar washer under the shoulder.
Connect this to the pressurge gauge by a
length of )g-in. or 9g»-in. tube, with suitable
unmion nuts and cones on each end. Fill
the boiler right up to the safetv-valve bush



with cold water, and screw in the 4-in. by
26 adaptor. Stand the pump in a small bowl
of water, and connect the union on top of
the valve box, to the adaptor in the safety-

valve bush, by a pipe and unions as above.
Put on the extension handle and give a few
strokes. The needle of the gauge will im-
mediately begin to rise. When it reaches
50 Ibs., stop pumping, and take a good look
all around the boiler, both outside, and in
the firebox. Should any leakage develop,
correct at once before going any farther.
If all O.K.. raise the pressure to 100 lbs.,
and take another look. If still sound, no
leakage nor distortion, pressure can be
gradually raised to 180 Ilbs. There is no
need to go above this, as if the job will stand
180 Ibs. of hvdraulic pressure, it is perfectly
safe for 100 1lbs. steam. Should there be a
slight movement of the firebox crown, or
the Belpaire wrapper, don’t worry; it will
only be the copper sheet, softened by the
heat of the brazing operations, settling itself .
to the best position for resisting the work-
ing pressure. Should there be any defect
which causes any part of the boiler to give
way. it will simply part without any explo- ;
sion; 1n fact, without any sound, in most"
cases, simply releasing the pressure, so the
operator doesn’t run the slightest risk..
Beginners may thus be reassured! Anyway,:
if your boiler reaches the 180 1lbs. mark
without any casualty, leave the pressure on-
for a short time (your humble servant usu-
ally has a cup of the enginemen'’s best friend,
to celebrate!), after which the pressure can
be let off, and the adaptors removed: the!
next jobs will be the smokebox, saddle and’
boiler fittings, ‘

smokebox

in the “1.000" class engines on the
G.W.R., the smokebox is carried on a sep-
arate saddle; and this is an example of how
full-size practce someumes follows an alter- °
ation oOr innovation in small size. Many
years ago, 1 described in a contempora
journal, how to build a 24-in. gauge “King"
class engine; and later on, first actually
built a " Grange” class locomotive, and
then described how to build a copy of it.
Both these engines had separate smokebox
saddles, at the ume when the full-gized

Swindon - products had the saddles cast in-
tegral with the cylinders, as in American
practice,. When Mr. F. W. Hawksworth
" 1took the reins,” he adopted the separate
saddle. -

The smokebox for our 34-in. gaupe
“ 1,000 " needs a2 piece of brass or copper
tube 4}4-ins. outside diameter; steel could be
used at a pinch, the only disadvantage being
that iIf any wet cinders or smokebox char
should be left in it, rusting will occur.

If tube should be scarce, roll the barrel
from a piece of 16 gauge sheet metal; butt
the edges, and secure with a butt strip inside,
riveted and silver-soldered if brass or
copper. If steel, no butt strip need be used,
the edges being merely butted together and
Sifbronzed. "

The barrel should be squared off at each
end. holding one end in the three-jaw, with
a circular disc of wood, a chuck plate cast-
ing. a wheel, or anything else handy and of
requisite size, jammed in the end, so that
the chuck jaws can grip the barrel firmly
without distortion, and without any risk of
the barrel flying out of the chuck and caus-
g damage to the workshop window or the
builder’s personal anatomy.

Use a roundnose too] set crosswise in the
rest—not a knife tool, as this would prob-
ably “dig in" and tear the edge of the
barrel—and take light cuts. Take off the
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sharp edges by applying the tool whilst the
work 1is still revolving. Sharp edges are first-
class skin removers!

Marking out the Smokebox

Scribe a line down the barrel, and halfway
along it make a centre-pop. Then make
another, diametrically opposite. 1 usually
do mine with a flexible steel rule which can
be wiapped right around the smokebox, cor-
rectly measuring its periphery, and it is easy
enough to mark off half the distance around,
which gives the location of centre-pop No, 2.

A substitute for a flexible steel rule is a
domestic measuring tape. A bit of copper
wire, or lead fuse wire, can be used, cutting’
a length equal to the circumference of the
barrel. and doubling it in half, which will
indicate the halfway-around mark when ap-
plied to the smokebox.

Drill a No. 30 hole at each pop mark,
and put a piece of Y-in. straight wire
through; this will indicate at a glance
whether the holes are exactly opposite. If
not, correct with a rat-tail file; then drill
one with 1430-in, drill, and the other with
1Y%-in. drill. If vou haven't one this size,
drill a circle of Y-in. holes 1-in. diameter.
break out the piece. and file to finished size,
using a piece of 1)g-in. tube for a gauge.

Smokebox front and door

Both the door and ring, as the front plate
1s usually termed, may be made up from
castings. or from lg-in. sheet brass, or
stamped brass blanks.

If castings are used, chuck the ring in the
three-jaw, using outside jaws, with flange
inwards, and the casting projecting a little
bevond the jaws. Face the front and round
off the edges: then bore out the door hole
to 3-ins. diameter. Re-chuck the other way
about, with the hole over the appropriate
step of the inside jaws, and turn the flange
until the ring i1s a tight fit in the end of
the barrel. Bevel it slightly for about Y-in.
s0 that it will enter the barrel easily on final
assembly.

A cast door will have a chacking piece
on the convex side; this i1s held in the three-
Jaw, whilst the edge of the door which makes
contact with the ring, is truly faced off.
*That 1s all the-machining you can’'do to a
cast door, as the straps for the hinges will
be cast on it, and prevent the front, or con-
vex side, being machined all over. It will

~ have to be finished by hand, first with a file,

and then emery¢loth or similar abrasive.
After facing the edge. centre, and drill a
No. 30 hole through; then cut off the chuck-
INg piece. ' = s
ffdoubt if any amateur turner—and few pro- .
f.ccionals!—could get a smooth gonvex sur-
“face by using & roundnose 100l in‘the rest
"and manipulating both handles of the slide-
<o remove any ridges, and finish off with

-' cloth. Melt the -oldcr. pull out
Shngas. .} AL RO -

The cast door will have the hi
“and the ends will only need drilling "with
“No. 51 drill to take a ¥4¢-in. -hinge -pin.
#Hinges for the door made from a |
iare merely strips of 20 gauge ‘metal
-gide, ~with one end rounded Off, and
- other end bent into a loop just big enough
‘to admit & piece of Y4a-in. stee] wire. This
is easilv done by aid of a small pair of
‘roundnose pliers, using the pin for & gauge.
The stuff we used to call German silver,
which is really nickel-bronze, makes nice
hinges. but soft steel, or even brass, may
be used as desired.
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The hinges are riveted to the door by
picces of domestic pins; the larger variety,
known as blanket pins, are the most suit-
able. Holes for these should be drilled with
No. 57 drill, and countersunk; the pin s
then driven in, smpped off to leave about
lau-in. projecting both sides, and hammered

fiush.

The lugs are turned from )s-in. square
nickel-bronze, soft steel or brass. Chuck

truly in four-jaw, turn about Y%-in. length to

Tos-1n. diameter, and screw 6 B.A. Part off

to leave about %¢-in. of head. Don’t drill
the pinhole yet: this is done later, with the

door in place.

Crossbar and Dart

The crossbar is made from two pieces of
Ve-<in. by Y%-in. flat stgel, either bright or
black, each 3}-ins. long, riveted together
with %¢-in. spacers between them. Clamp
the two pieces together, and drill a No. 4]
hole through both, at 3%-in. from each end.
Chuck a bit of Y-in. steel rod in three-jaw;
face, centre, drill down about $-in. with
2 No. 4] drill, and part off two 84s-in. slices.
Place them between the bars, opposite the
holes, and rivet the lot together with 3g2+in.
iron 1ivets as shown 4n the illusiration.

- " To make the dart, chuck a piece of 3;-in.
round steel rod in the three-jaw. Turn
134¢-1ns. length to Ys-in. diameter: further ze-

duce Y-in. of the end to 9o-in. diameter, .

and screw Ygo-in. or 7 B.A. The next 84g-in.
is filed square, and ] have described how
to file true squares on small rods several
times already, so need not repeat here. Part
ofl to leave a head 34g-in. long; file this flat,
to the same thickness as the stem of the
dart, shaping the flat part as shown in the
detail illustration.

The dart is turned by a * key * fitting on
the squared part, and the door is pulled up
airtight by a locking handle on the screwed
section.

For the key, chuck a piece of 5ig-in.
round mild steel rod, face the end, centre.
and drill down a full %-in. with No. 40
dnll: part off a 930-in. slice. Either file the
hole to fit the square on the dart, or drive
a piece of sguare silver-steel with a hard-
ened and tempered end, through it. Drill
a No. 51 hole in the side, tap it 8 B.A.
and screw in a piece of Ygo-in. steel wire,
slightly tapered, and screwed 8 B.A. at the
narrower end. the other end being rounded.

To make the locking handle, chuck a
piece of Y4-in. rod, and turn Y%-in. of it
down to “ao-in, diameter. Centre, and drill
down 4-In. depth with No. 48 drill. Part
off a slice %¢-in. long. Tap the hole either
932-in. or 7 B.A. to match the thread on the
dart. and fit a handle to it, same as the
key, only a little shorter, say 4-in. long.

- Fabricated Smokebox Ring - W2

' IF no castings are available, make the ring
from a disc of Y-in. sheet brass,-or a

stamping (called a2 *“ blank ” in the metal

trade) about 434-ins. in diameter. This is °

flanged over the circular former used for the
smokebox tube plate, following the flanging
instructions given for that component.

Chuck the flanged plate in the three-jaw,
flange outwards, and skim off any ragged-
ness around the flange; then re-chuck the
other way around, holding by the inside
of the flange, on the outside of the top steps
of the three-jaw. ’

Cut the 3-in. hole in the front. by putting
a parting tool crosswise in the shde-rest
tool-holder, and feeding it up to the plate
at l4-ins. from centre; run at slow speed.
use plenty of cutting oil, and the disc will
come out nicely, leaving a hole the correct
diameter.
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Face off the whole of the front with a
roundnose tool set crosswise in the rest, then
turn down the flange 10 a tight drive fit in
the smokebox barrel, bevelling slightly as
mentioned above.

Made-up Door

A 3i-1n, disc or blank of )4-in. brass, will
be needed for the door. Anneal it by heat-
ing to red and plunging into cold water; then
lay it on a block of lead or soft wood. and
hit it with the ball end of the hammer. |
usually start from the centre, and work out-
wards toward the edge w1 a sort of spiral,
and never have any trouble in getting a nice
even dish; but some folk prefer to start
from the outer edge and work .toward
centre, like a gramophone soundbox runs
over a record.

Having dished the plate, chuck in three-
jaw with concave side outwards, holding by
the extreme edge and setting to run truly;
then take a facing cut across the edge with
a roundnose tool set crosswise in the rest,
making a flat face about Y%-in. or so in
width. Centre the plate, and drill 2 No. 30
hole through it; then face the metal around
the hole until you have a flat place about
34-1n. diameter.

Remove from chuck, then turn a pip
about Y-in. long on the end of a short bit
of 4-in. brass rod. This pip should be =
tight fit in the hole in the middle of the
dished plate. Drive it in, on the concave

side, the shoulder .of metal behind the pip

butung up against the turned flat place in

»

-
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the middle. Run some solder around; when -

set, wash off any flux left from the solder-1

ing, and chuck the stub of rod in the three-
jaw,

should run quite truly, and the convex side
can be machined off, and the door reduced

to 33-ins. diameter, at the one sctting. As

How to Assemble

UT the dart through the hole in the door-

from the concave side, put on a Y-in.
washer, and the key and locking handle.
Place door in position on the ring, or smoke-
box front; put the crossbar over the dart
head, adjust the door so that it is nicely iIn
the middle of the ring, and tighten the lock-
ing handle. «

Now make two little brackets to support
the crossbar; these are bent up from 34g-in.
by Y4-in, strip steel—a strip cut off a bit
of 16 gauge stee]l sheet will do fine—drilled
No. 40, and attach to the inside of the
smokebox ring by 332-in. or 7 B.A. brass
SCrews.,

These brackets are shown in the section
of smokebox; and no detail illustration is
needed. Always use brass screws for any-
thing inside a smokebox; sieel screws be-
come “ set ' by heat, condensation and other
causes, and invariably break off at the
heads if you try to get them out after any
length of time.

All that remains are the hinge lugs. Mark
the position of the eyes at the ends of the
hinge straps, on the ring; and 14¢-in. below
each, make a centre-pop. Remove the door,
drill out the centre-pops with No. 44 drill,
and tap 6 .-B.A. Screw in the lugs; replace
door again. seeing that 1t is perfectly central
on the ring. then put the No. 51 drill down
the hole in the end of each hinge strap, and
carry on right through the lug.

The hinge pin 1s merely a piece of 14¢-in.
or 16 gauge steel wire, a piece of cycle spoke
being just the right thing; the upper end
is burred over slightly, so that it cannot
fall through. Alternatively, it mav be
screwed 34¢-in. or 10 B.A.., and a small

1
1

The dished plate soldered to the stub’



*“ button " screwed on the end, to serve the
S§ame purpose. o

Finally, round off the lugs with a fine
file, so that they conform to the shape of
the ends of the hinge straps. If the locking

. handle 1s given a turn backwards, and the
key turned one-quarter around, so as to
allow the head of the dart to pass between
thetwo members of the crossbar, the door

should swing open easily; and when closed,

with the handle of the key hanging down-
wards, and the locking handle screwed up
against the boss of the key, the door should
fit snugly against the ring and be perfectly
airtight.

Don’'t drive the ring-and-door assemb)
ermanently into the {ront of the smok
ox shell yet; this is done later on, wh
all the pipe work, or * plumbing " insi
the smokebox, has received attention,

Liner and Chimney

The chimney is a small edition of the
famihiar * fat" type with polished copper
top, which is a feature of the Great Western
locomotives, and adls to their pleasing per-
sonal appearance,

It contains a liner made from brass or:
copper iube, and this should be made and.
fitted next. A piece of 18 or 20 gauge tube_
1s needed, 1!'g-ins. outside diameter, and

after squaring off both ends in the lathe,
the length should be 23-ins. Cut a squ

of 16 gauge sheet brass or copper. measu
ing 24-1ns. each way; and in the middle, ¢
a hole 1)s-ins. diameter, a tight fit for th
tube, by the same method that was used

make the hole in the top of the smokebo
Bend the piece of metal to the same radi
as the inside' of the smokebox, push the
piece of tube through the hole, so that
projects 19¢-ins. above the convex side, a

silver-solder. it, ‘

Very important, this—apply the silver-
solder to the concave side, and let it make
- @ little fillet all around the tube: if any
“~hows on the convex side, the plate will not
£t snugly against the smokebox. The silver-
.soldering operation will soften the tube, and
~gthe lower part can be slightly belled opt as
ghown in the illustration, by driving a piece
-of tapered steel, hardwood, or anything else
-that may be handy, into the end. 1 have
found an old brass plumbers’ bob weight
«ery useful for this job.

Put a smear of plumbers’ jointing around
the tube on the convex side of the plate,
and push it up through the hole in the to
of the smokebox, from the inside. Dri
four holes with No. 41 drill opposite each
corner of the plate, going right through both
the smokebox barrel and the plate. Coun-
tersink the holes on the outside, put in four.
8a0-in. or 7 B.A. countersunk brass screws,
and nut them inside the smokebox, as shown
Jn the sectional illustration.

Cast Chimney

~ The chimney is turned ug from a casting.
This, by the good rights, should be copper;
but it may be supplied in a grade of gun-
metal that assumes the exact hue of polished
copper after it has once been heated.

Chuck it in the three-jaw, base outwards,
and bore it exactly as described for cylinder
boring, until 1t 1s an exact sliding fit to
go over the outside of the liner. Then
mount it on a8 wood or metal mandrel, or
-drive it on a stub end of brass rod, as when
mounting a cylinder for facing the flange;
«chuck in m:eeagaw, and turn the outside
of the cap, the barrel, and as much of the
base as you can, at the one chucking.

The base must be finished off carefully
with a file, and finally smoothed with emery-
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-cloth or other abrasive. The cast-in radius
=which sits on the smokebox, should “be
“cleanedup with a file (it will be approxi-
~anately right for the curve of the smokebox
~shell), and finally “ bedded down ™ by wrap-
»ping a piece of thin emerycloth around the
~smokebox and giving the chimney radius
‘+a few rubs on it.

The lip at the top, which is supposed to
act as a deterrent to " down draught "' when
coasting with steam off—whether it does or
not, i1s a point on which may drivers don't
agree—is finished off with a file.

The chimney is simply pushed on over
the liner, and needs no further fixing. Any
time you want to “bob up "™ the cap, as
the old-time cleaners would say, you g¢an
lift off the chimney to do it, which was some-
thing the before-mentioned cleaners couldn't
quite manage on their engines.

Bullt-up Chimney

A chimney could be turned from solid
copper rod 2-ins. diameter, or from a piece
of copper tube 2-ins. diameter and 4-in, in
thickness, as used for hydraulic presses,
using the method described for machining
the casting; but the radius under the base
would have to be milled out, or cut with
a fly-cutter. In the former case, it would
need a cutter same diameter as smokebox.
In the latter case, the chimney would be
mounted on a stub mandrel, clamped under
the slide-rest tool-holder at right angles to
the lathe bed, and at centre height,

The fly-cotter is simply a small roundnose
tool, made from Y-in. silver-steel, exactly
like a turning.tool, and about 3-ins. long.
This i1s put throu§h a cross-hole in a short
piece of 78-in. or 3-in. bar, and secured with
a setscrew. . It must not have any chance
of slipping, and the cutting edge must be
exactly 214¢-ins. from centre of bar.

Hold the bar in the three-jaw and start
the lathe; the cutter will then sweep a circle
4)s-ins. diameter, and if the chimney is fed

. up to it with the cross slide, and transversed
racross the flying cutter with the top slide,
it will carve out a radius in the chimney base
that will exactly fit the smokebox. Solemn
warning: mind your fingers, for if the cutter
should happen to catch them, it will be a

hospital job. 1 seldom recommend fly-

cutters for that specific reason. \

‘BSmokebox Saddie 73""@; e ) 'f'
e T

ASTINGS will be provided for the
smokebox saddle, - This s of a different
type or pattern to the usus] kind, inasmuch
‘ as it has tapered-in sides, and no flange at
the top, ‘whereas most saddles have straight
sides and a heavy flange all around the
smokebox seating, like that described for
“ Bantam Cock.” An end view and part
section of the saddle is shown under the
end view of the smokebox, which also illus-
trates the method of fixing it to the frames.
The casting requires no actual machine
work done to it; merely clean it up with a
file, the 'wide part being made to a tight
push fit between the frames over the cylin-
ders. The radius, or seating for the smoke-
box, is also cleaned out with a file.

At the bottom of this will be found two
lugs, one at each end. Drill a No. 30 hole
through each. Set the smokebox on the
saddle so that the chimney is exactly ver-
tical, with equal overhang each end. Hold
the saddle to the smokebox by a clamp, or
by any other convenient means, and put the
No. 30 drill through the holes in the lugs
again, carrying on right through the smoke-
box barrel.

The barrel can then be held down to the
saddle by two !g-in. or 5 B.A. brass screws,
with nuts inside the smokebox, as shown in
the broken-away corner of the saddle in the

L



small detail illustration.

Drill three No. 30 holes in the frame each
side. above the cvlinders, and about 3g-In.
from the top; the middle one above the
middle of the cylinder, and the others at
about I-in. each side. ‘Countersink them.
Set the saddle between the frames, with the

ends flush with the ends of the piston valve

liners, and the angle of the saddle level with
top of frame. The vertical part of the
saddle sides should be 34-1n. down between
frames. Run the No. 30 drill through holes
in frame, making countersinks on the saddle;
follow up with No. 40, tap %-in. or 5§ B.A,,
but don’t put the screws in “for keeps”
yet, as this is not necessary until the com-
plete boiler and smokebox has been finished
with all fittings and pipe work.

Built-up Smokebox Saddle

In the unlikely event of a casting not

being available, the saddle could be built

up, using pieces of Ys-in. brass plate for \the -

ends, and pieces of }je-in. or 16 gauge ditto

for the sides, the whole issue being silvil
soldered together, or joined with small pieg
- of angle riveted into each corner, just:
the builder prefers, - - A
Two small pieces of 4-in. by Y4-in. angil
“brass could be riveted in the centre of ea¢
-end plate, to serve as the lugs for holdin
the smokebox to the saddle, which were ¢
scribed earlier; the fixing would be exactli
the same, holes being drilled with No. 3
drill through the angles and the smokebas
shell, to take the fixing screws,
As the 16 gauge side plates would not
thick enough to take a thread, and it would
be difficult to get at the inside and put nyt
on, when the boiler is finally erected,
strip of 13 gauge brass could be rivete
or soldered along the inside of the vertics
part of the saddle, each side. This wounl
thicken it up sufficiently to afford a good
hold for the screws, and the saddle could b
then erected on the frames in the manne
described for the casting. i

Regulator

On . the full-sized G.W.R. engineg
the egeneral practice is to collect steal
from the highest point of the Belpaire fi
box, just behind the throat plate; it ente
two bell-mouthed pipes and proceeds vi
central pipe to a regulator valve of the sl
type, situated in the smokebox. Now that
fine for a big engine, but not so good fi
a little one; if there is one thing you wa
to avoid, to keep out of trouble, it is mol
ing parts inside the smokebox, in an inacce
sible position. It would be O.K. if we h
4 few Lilliputian fitters who could msi
the smokebox and do the needful; but
we Rave not that facility, it is EOIICY ,
“put things where we can get at them od
sclves! s .

For that rcason I am specifying a' sclf
contained regulator of -the disc-in-a-tulj
type, which is easy to make and fii, and €
W‘i‘;m@ out just as easily in . the unlikely -
$event of “something going wrong with the

“agorks.” AP 1A MK,

5itorhe first requirement is a piece of Y-in.
¥ ass treblet tube ©l4-ins. long.  Treblet
-’:nbe is = commercial article, so-called
_pecause < it 18 " triple-drawn (three times
‘shrough the dics) and is smooth, hard, and
nerfectly true, also thin-walled; if not obtain-
l’fblc use ordinary brass or copper tube, as
iehin a gauge &s you can get. Square off
both ends in the lathe, and drill about 20
© 34 g-i0. holes in three rows, starting about
“4-in. from one end, and keeping the holes
“close together 1in staggered formaton.

- ape off any burrs that are formed inside
;;‘S;; fucbc by the drill, -
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“Throttle-Block

-

'fChuck a piece of %-in. round bronze or
Bunmetal rod in three-jaw. Face the end
‘gentre, drill down about Be-in. with No.'«lﬂ
adrill, and tap 3-in. or 7 B.A. Countersink
4lightly; you can do this with the centre
drill, when centring, if youdike. Turn down
"4-in.. of the outside to a press fit in the
:tube, and part off at %-in. from the end.
% .Reverse in chuck, centre, drill down about
¥e-in. With 9%e-in. or 7 mm. drill, and tap
%rﬁl. by 32 or 40. Turn the outside to
+4he shape shown in sectional illustrations.
{On the port face, about in. from. the
‘edge, and Yg-in. apart, ¢ two 'centre-
ps, and drill them out with %4-in. or No.
'5? drill, putting it in on the slant,"so that
the holes go -into the %e-in. tapped recess,

sec section. - N s
"~ With a little chisel made from a bit of
gound silver-steel, chip out the division be-
qween the holes;.or you can mill it out with
@ dental burr (your dentist ‘will probably
give you a few used burrs for the asking;
they will cut metal afier they ‘have finished
»work on teeth!), which cancﬂ:e held in the
sthree-jaw, the block being clamped under
kthe slide<rest tool-holder.

#=Chip the right-hand end of the hole to
$& point, as shown in view of port face; this
-]f;‘?ws gradual admission of steam when
wstarting, and prevents-slipping of the wheels.
@Slipping is not caused by high pressure and
&big cylinders, but by greasy rails #nd care-
Hess enginemen. 1 wouldn't give two-penny-
aworth of cold tea for » locomotive that had
mot the power to slip its wheels,.if allowed,
Zwhen starting; because such an engine would
shave no reserve of to susthin its trac-
#tive efiort at full speed, which is where you
“want 1t—ask any full-size driver. _
*~.Drill a No. 48 hole for-the stop pin at

vthe place indicated on the port face draw- |

ang, close to ‘the edge, and about 942-in. off
“entre, and tap it 942-in. or 7 B.A. Screw
m a little stub -of  bronze wire, leaving.
about 34s+in. projecting, and gdo the same

with the hole in the middle. - w
- -Before screwing in the ‘pins * for keeps,”
it is advisable to rub the face with a twist-

ing mofion on & bit of fine emerycloth or
similar abrasive, laid, business side up, on
your lathe bed or other true surface. This
ensures a true face, and the minute scratches
hold the oil and make a perfect seal be-
tween portface and valve, besides ensuring
casy operation,

Throttle Valve
~ For the valve, chuck a piece of 3-in, rod,

‘of a different grade to that used for the

throttle-block.  Probably our advertisers
will s;:rply castings; but if not, and you
use rod material, always recollect that dis-

similar metals work best together, as one
should be a little softer than the other.
A valve made from the grade of aluminium
used for automobile engine pistons, would .
work excellently on a bronze port face, for
example; 'Eon could melt down a scrap
piston with your big blow-lamp, and pour
it 1nto a tube for a mould, to obtain the
necessary casting.

Face thie end, centre, and drill down about
7s-in. depth with No. 40 drill. Turn down
%6-in. of the outside to 8 ¢-in. diameter, and
part off at 9e-in. from the end. Reverse
in chuck, skim the outside to an easy fit
in the regulator tube, and slightly counter-
sink the centre hole, also truing up the
face if needed. | '

Cut a 34¢-in. slot across the boss, with a
watchmaker's flat file, or an Eclipse 4 S.
slotting blade (the Eclipse 4 S. tool is a
useful gadget) and then cut the sausage-
shaped steam slot -and file out the segment



as shown. The former is made by drilling

two 7g4-in. holes, same.as the po , and

‘Tunning them into one hole by aid of a
rat-tail file. The segment needs no describ-

ing, only a file and a little ordinary “ gump- |

ton.” True up the valve face as described
above.

Stuffing-box and Gland

You already have a brass fitting used to
plug the regulator bush on the backhead
when testing the boiler. Chuck this in three-
jaw, flange outward; centre; drill right
through with No. 21 drill, open out to 4-in.
depth with 9%2-in. or 7 mm. drill, and tap
84e-in. by 32,

‘Chuck any odd bit of rod about 4-in. dia-

meter, turn down Y4-in. of it 10 %e-in. dia-
meter, and screw %g-in. by 32. Don’t re-
move from the chuck, but screw the fitting

‘on’ to it, which should ensure it running per- 3
fectly true: then turn down 34-in. length 1o |

a tight drive fit in the regulator tube.

- pressing in the stuffing-box fitting, msz

whilst you hold the tube horifzontally wheg
mserting the spindle with the spring on it

Put the stuffing-box fitting over the othef
end, and press it right home, taking carg
that the tongue on the spindle enters the'
slot in the valve; you can feel it by twistd
ing the spindle between finger and thuml
and pressing the spindle toward the valve
When the fitting is right home, the spindlg
should have 132-in. end play, and the valw
should work freely between the stops, shut®
ung right off when one end of the segment
is against the pin, and being fully opes
when the other end of the segment hits it

The gland. is ked with graphited vamg
same as the cylinder glands. Note: Whe!

certain that the holes in the tube will be.
the top, when the completed regulator ¥
inserted in the boiler; this can be done by
making a centre-pop at the top of the flange;
before removing 1t from the boiler after:
use as a testing plug. and liaing up the holes]

~ The gland is made from 3;-in. bronze rod,"
In exactly the same way as described for -
piston glands, and repetition of details is not

in the tube with the cenivg -pop.
Regulator Handle

‘mnecessary; -the overall length is 74¢-in.
Spindle L TR e F |

TH.E reguiaior spindie is a piece of 9g2-in.
round rod—rustless steel, nickel or
phosphor bronze, or hard brass—approxi-
mately 63%-ins. long. One end is filed flat on
each side, for a distance of about 84e-in. to
form a tongue that fits easily into the slot in
the boss of the valve, = ... > e
Turn down B%2-in. of the other—end to
Sgo-1n, diameter, and screw 8g2-in. or 7 B.A.
The next B%-in. is filed square, bg same pro-

cess as used for squared ends of valve pins
and other parts

To repeat briefly, for beginners' benefit.
chuck the rod with just the amount required
to be squared, projecting from chuck jaws.
Set one jaw exactly vertical: then, with a

" safe-edge " file (one which has one edge
lain, without teeth) file a flat on the rod,
olding the file horizontally, with the safe

edge rubbing against the chuck jaws. Repeat

with the chuck jaw in “3, 6, and 9 o'clock”™
positions. and there 1s vour sqguare!

Spindie Assembly

Chuck a piece of brass rod, 4-in. i1n- dia-
meter. 1in the three-jaw; face, centre, and
dnll No. 23 for about 4-in. depth, and part
off two “ye-in. slices. Drive one on to the
regulator spindle about 14-ins. from the
tongued end, and pin it with a bit of 14¢-in.
brass wire driven into a No. 53 hole drilled
through the lot. Put the other on about
14+-ins. from the other end, but don't pin it
vet. -

Press the throttle-block into the end of

the tube, where the holes are drilled in it
the steam port being just below the holes;
put the valve in position, and then insert
the spindle, getting the tongue into the slot
in the valve. If-the tube is held vertically,
but lightly, in the bench vice, this will be
easy. |

Measure the distance between the end of
the tube, and the collar on the spindle. It

should be %-in. {the amount the boss of th
stuffing-box fitting enters) plus lg2-in, fo
clearance; Jif different to s, make - the
adjustment by .shifting -the collar on iy
spindle, and when correct, pin it, same @
tge other -mulr. . _';.‘...“ ‘ '*' :
~Wind a bit of 22 gauge hard bronze

(Dick Simmonds sells it) around the spindje
to form a spring, and file the ends squarg
the spring should be about 2-ins. long amn
compressed. Put a drop of cylinder oil of
the valve face before inserting it into the
tube; this will make it stick to the port facg!
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To make the handle, chuck a bit of
Y%-in. round rod in three-jaw; rustless steét
nickél bronze, or anvthing else vou fancy=
and turn up the handle bart, which is:
kiddy’s practice job needing no descriptiol
Cut it off about 14-ins. from the end, a#
file it flat on both sides below the had
grip. : :
Chuck a piece of ¥-in. round rod, centy
and drill it No. 30, -and part off a ;4
slice; silver-solder this on the end of i
handle, run the 30 dfill'through the tot, af
file the hole with a watchmaker's square fi
10 a nice fit on the square on the regulaig
spindle, securing in place with & 3go-in. 4
7 B.A. commercial nut. .

The square should be filed. so that whe

e
T
r ¥

‘the regulator is shut, the handle should be

in the “3S o'clock " position; pushing it up
to about “4 o'clock " should start the
engine, and when it is right up to about
“1 o'clock ” she should be going lLike—

" ah, um! , _
‘Steam Pipe and Flange _

Cut a piece of 8¢-in. by 20 gauge (thicker
may be used, but not thinner) copper tube
to a length of 103s-ins.” Screw pne end to
match the tapped hole in the end of re%u-
lator, and the other end %j¢-in. by 32 for
about 4-in. length. Screw it tightly into

the regulator with a smear of plumbers’

jointing on “the threads, and set it down-
4-in. as shown in the sectional illustration.

© Cut a gasket or joint ring from Yes-in.
“Hallite or similar jointing material, to go

between the flange of the regulator gland and |

~the ‘bush in the backhead; put on, insert

lator complete, and the end of the steam-
;geu should then just project through the
hole in the smokebox tube plate.

If it doesn’t, remove the lot and bend
the pipe till it does, and is nicely in the
middle, at that; the screws can then be put
in the regulator flange, and tightened up well.
You already have the holes -drilled and
tapped, for fitting the plug whilg testing.

Pipe Flange )
Our advertisers will probably be able to

‘supply a casting for the flange. If mnot,

chuck a piece of 1-in. round rod—brass will

-do, there is nothing to wear; face the end,

centre, drill down about 7-<in. depth with
Yzo-in. or 7L mm. drill, and tap Be-in. by 32.
Turn down 4-in. length to 3-in. diameter,
then further reduce Y%-in. length to 4-in.
diameter, and screw +in. by 32. Part off
at 34-in. from the end, reverse in chuck,



and take a skim off the big face, to true it
up. - File a couple of spanner flats on the

Aintermediate part between flange and small

end, -

Castings will probably have this section
<ast hexagon shape. - If held by the big

flange, they can be turned, drflled and’

tapped, same as the rod, and reversed in
chuck for facing the flange,

Anoint the threads with plumbers’ joint-
ing, and screw-the fitting on to the end of
the steam pipe; the external threads will
engage with those in the tapped hole in the
smokebox tube plate, and the whole lot will
lock up solid, same as the longitudinal and

wrapper stay nipples,

Superheater

Unlike the feeble attempts at superheating,
such as * gridirons,” or coils in the smoke-
box, which were more in the nature of con-
densers than superheaters, the component
about to be described, really does super-
heat, bringing the steam temperature Lo over
600 degs. F. -

My experiments have proved. that,” pro-
viding tha lubrication is beyond- suspicion,
you can't have the steam too hot, the effi-
ciency of the engine being raised to an
amazing degree.

On a 24-ins. gauge engine with an oil-
fired boiler, 1 put a coil right in the flame
of the blow-lagnp, so that it became red-hot
when the engine was at work. Result—the
engine hauled me at a high speed for no
less than 3% actual miles without a stop,
on one tenderful of water (less than a guart),
maintaining steam pressure at 90 lbs. the
whole time, the last three laps of my rail-
way being covered after the oil burner had
. gone out for lack of fuel!

The locomotive had cylinders of good

quality gunmetal, with pistons-and slide

., valves of bard phosphor bronze; and on
examination after some months of running
with * red-hot” steam, the cylinder bores

and port faces were in first-class condition,

with a glasz purface, but with all the
colours of the rainbow, due to the high
working temperature. Therefore, nobody

need have any fear about the little Great

Western engine “ burning her fingers™ in a
manner of speaking. _
Wet Header and Flange

HE superheater consists of three sec-

tions, viz., the wet header, the elements,
and the hot header with its connections to the
cylinders. The whole issue is easy to make
and fit,

The flange of the wet header may be a
casting, in which case it only needs facing on
both sides, and drilling for the steam pas-
sages, as below. If no casting is available,
chuck a piece of 1-in. diameter brass rod,
face the end, centre, and drill %4¢-in. depth
with %-in, drill; part off 4-in. from the end.

With a #-in. round file, make a groove
in the edge about Y-in. deeF; and in the
centre of this, drill another '4-in. hole, ‘to
meet the one in the middle. ‘Drill the fm_lr
screwholes (indicated by the screwholes in
the end view) with No. 34 drill, about Y-in.
from the edge. P 5g ad

The header itself §s a piece of 4-in. by 20
or 22 gauge seamless copper tube 3V-ins.
long. Square off the ends; drill a ¥4-in. hole
in .the middle, and exactly op site .to it,
four Y%-in. holes all in a line, at ):?in. centres,
At right angles to these, and about 34-in.
from the right-hand end of the tube, drill
a )Y4-in. hole for the pipe leading to the
snifting valve,

Clean out any burring inside the tubes
and plug the ends either with a disc of 16
gauge sheet copper, or a slice turned to a
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drive fit and parted off the end of a piece
of $-in. rod. '

Elements & g

The four elements are made from Y%-in’
by 20 or 22 gaufc copper tube (not thinner),
cight pieces 10%-ins. long being required,
Four of them have a sharp bend at one end,
as shown; and the easiest way to get this.

is to bend the tube at approximately' 10-ins.
from the end, before cutting it off the long
lece. If the tube is hard drawn, soften
y heating to red and plunging into cold
water, before attempting to bend it.
Cut off directly above the bend, and re-
at performance for the other three. The
ower four are left straight.
. The firebox ends of the elements are
joined by return bends made from small
blocks of copper. Spearheads, as described
for other Jocomotives in these notes, may

be used if desired; and if properly made,

will be perfectly satisfactory.

My only reason for specifying the block
bends, is that I have received many letters,
especially from beginners, who have ‘com-

“pletely blocked the spearheads with spelter

when brazing them together. There i1s no
fear of any blockage occurring with the
bends illustrated. ;
Each ‘bend requires a small block: of
copper about %-in.' long, 3-in. wide,. and
78-in. deep; a 3-in, slice off a bit of %-in.
square bar, would be just right. Drill two
holes in ot edge, almost touching, using
letter D drill if available; if not, use V%-in.
drill. These holes should converge, so that
they break into each other just inside the
block. | ’ .
Fit the ends of a bent tube and a straight
tube into each hole, and braze the ‘joint;

don’t use silver-solder, but either brazing

strip, brass wire, or “ Sifbronze.” Fit the
elements into the four blocks and ‘do the
lot at one heat. -

Pickle and wash off, running water
through the elements to clear out any inter-
nal scale, which would do the piston valves
a bit of no good if it got into the steam

chests; then bend the two members of the-

clement so that they lie parallel, and file the
outsides of the copper blocks 1o the shape
shown in the sectional illustration.

They should fit the flues easily, and leave
room at each side for the hot gases from the
fircbox 10 pass along between them and the
walls of the flues.

Hot ‘Hudlr

This is made precisely the same as the
wel header; but on the opposite side to the
four holes for the elements, drill two more
V4~in. holes, at about 4-in. from each end.
and in each of these fit a piece of Y%-in.
copper tube about 4-ins. long, with 2 3-in.
by 26 or 32 union nut and cone on the end.
The union nuts are made from %4¢-1n. or 4-in.
hexagon rod chucked in three-jaw. Face,
centre, drill down about 4-in. depth with
Va-in. clearing drill (letter G or 1%g4-in.),
open out to Y%g-in. depth with letter R or
1%2-in. drill. and tap either 34-in. by 26 or
32. Part off a full 3z-in. from the end. and
chamfer the corners of the hexagon both
ends.

The cones are made from copper rod; 1
always use copper, because it always screws
up 1o a steam-tight joint _with little pressure
on the nut, and there is no risk of melting
or distorting the cones when attaching them
to the pipes. The angle of the cone can
be turned by slewing the top slide around
to 30 degs., and using a roundnose tool,.or
by using a sguare-ended tool with one
corner ground off to 30 degs. angle.

Drill the cone %g2-in., and after parting
off. reverse in chuck and slightly counter-




bore the back with letter D or Y-in. drill,
1o admit the end of the pipe. Silver-solder
Will.do Tor fixing, aé there is not much§
«in The smokebox, being so far away §
the fire. - s o TR A L Tt
First fit the four curved ends of the upy
clements into the wet header, then set ¢
flange on top of it, making sure that gy
holes in header and flange line up. Tie §§
’ to the header with a bit of thin iy
binding wire. Next, fit the four straight én
of the lower elements into the bot heads
and the two steam -pipes complete wyi
unions, as ducril;d .bo ve.s Fit .i piece ;
lg-in. copper tube about S5-ins. long, g
the Yg-in. hole in the wet header, ¥
Now cover all the joints with wet fig
and the whole bag of tricks can be silyg
soldered at one heating; the circular flang
all the ends of the elements into the headen
the ends of the headers, the steam pipe
and the snifting valve pipe. 3
A medium grade of silver-solder will g&
fine. using Boron compo, or jeweller's borags
as flux: or Johnson-Matthey's C4 with * Ng
1 Tenacity " flux. -
. Afiwer pickling the superheater. assembly
give it another good rinse through with rug.

ning water, for reasons mentioned abowvg
there is no need to clean i1t up with

_—
[
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wool or emerycloth, as it is hidden fr
sight when erected. Place 1t 1n posit
wiith the flange of the wet header liming
with the flange on the steam pipe; hold
temporarily, run the No. 34 drill throu
the screwholes, making mungcmnks on
steamn pipe flange, remove, drill the cou
sinks No. 44 and tap 6 B.A. 1t is then
. readv for final assembly and erection. -

Bnifting Valve

SNIFTING valve, or, to give it its posh
title of vacuum relief valve, will be

needed to prevent ashes and grit being sucked -

down the blastpipe into the cylinders when
coasting with steam off, and grinding away
the pistons and valves; a little refinement that
the *“old school® never worried about.

Chuck a piece of 34-in. hexagon or round
rod in the three-jaw; face, centre, and drill
down about 4-in. with No. 44 drill. Open
out to %e-in. depth with 7%»-in. drill, and
bottom with &8 74»-in. D-bit to "%-in. depth;
tap Y%-in. by 40, and don’t let the tap scrape
the seating. Part off at ¥j¢-in. from the end.
reverse in chuck, and turn down lg-in. of
the other end to '%-in. diameter. Run a
i&rin. parallel reamer through the No. 44

ole.

Chuck the rod again, centre, and drill down
about 34-in. with %o-in, drill. Turn down
$16-1n. of the outside 1o %-in. diameter, screw
Ya-in. by 40, and then face off }4¢-in., which
will ensure fhat the ls-in. spigot left will
have a full thread for its full Jength. Part
off at Y4-in. from the shoulder; reverse in
chuck. and open out the centre hole with
No. 31 drill 1o about }4-in. depth.

Cross-nick the spigot with a hacksaw or
thin file. Silver-solder this to the end of
the snifting valve pipe. as shown in the de-
tail illustration. Seat a’” Yg-in. rustless steel
ball in the cup, by the hammer-and-brass
rod trick. and screw it on the cap as shown.

When the engine coasts with the regulator
shut. the cylinders, by virtue of their pump-
g action, suck air out of the superheater
and steam pipe. Without this valve, air
would go down the blastpipe, and take ash
and gnt along with it: but the valve pre-
vents it by ovening and admitting air to
the superheater elements, not only destroying
the vacuum caused by the pumping action.
but preventing the superheater elements from
becoming overheated whilst no steam is flow-

o

ing through them. Also, the air sucked in
by the cylinders is warmed by its passage
through the superheater, and prevents them
from cooling off sufficiently to cause con-
densation.

When the boiler is finally erected, a %-in.
hole is drilled in the bottom of the smoke-
box, close to the ring (see longitudinal sec-
tion) and the spigot at the bottom of the
snifting valve poked through it, so that it
takes air from outside the smokebox; no .
other fixing is needed. The length uﬂl
course of the pipe inside the smokebox,
doesn’'t matter a continental.

Connections to Cylinders i

The length of the connecting pipes be-
tween the superheater unions and the cylin-
ders must be obtained from the actual job:;
}hat 18 where a little fitting skill is called
or.

Drill a Y4-in. hole each side of the smoke-
box, 13%-ins. from bottom centre line, and
level with the middle of the chimney; open’
it out with a 3g-in. clearing drill (letter W).!
Put the smokebox and saddle on the frames

~in the position they will occupy when the

boiler 1s finally erected: that is, with the
bottom of smokebox V-in. above frames, !
and the holes level with centre of cylinders.:
Cut two oval flanges from Yg-in. sheet brass,’
to the same shape as the bosses on top of.
the steam chests, and drill them as shown}
Ya-in. or letter D drill being used for the
stecam pipe hole., and No. 30 drill for the
screwholes. )
For the union fitting, chuck a piece &
T4e¢-In. or +-in. hexagon brass rod, in threes
jaw; face the end, centre deeply, and dnk
down about 34-in. depth with in, driflg
Turn down 4-in. of the outside to J
diameter. and screw 3-in. by 26 or 32, ¥
match the union nuots on the superheate
Reverse in chuck, and counterbore slight
with Y%-in. or letter D drill.
Temporarily attach a flange to the steam
chest, put the fitting in the hole in the smokes
box,  and cut and bend a piece of Y-
copper tube to connect the two, as
in the end view. This is a trial-and-e
job. When O.K., fit a go-in. by 40 nigpl:
m the bend of each, as also shown; these
nipples are exactly the same as fitted to the
side of the outlet clack on the underside

of the lubricator, so need no further detail-
ing. :

Both ends, and the nipple, can then be
silver-soldered at one heat; pickée, wash off
and clean up. When the boiler is erected,
the screwed fittings are held in place by a
locknut inside the smokebox, andp the super-
heater unions attached to the fittings as
shown. |

The idea of the crossed pipes is to make
the actual attachment much easier; you have
far more fiexibility and freedom of adjust-
ment, than with short pipes connected to
the hot header on the same side as the fit-
tings. The pipes can easily be bent to miss
the blastpipe, and their length. does aot
mntwr' S * 1 J . 7

The end view also shows the oil delivery;
the double-union clack valve was described
along with the mechanical lubricator, and
the two unions on it are connected by 842-in.
or Ys-in. pipes, furnished with nuts and cones
on both ends, to the nipples on the steam
pipes as shown. It is imperative that these
pipes be exactly the same length; I will tell
vou the easiest way of connecting up. when

it ¢

-mounting the boiler after fitting the grate

and ashpan.



Safety Valve '

HERE are two direct-acting spring

safety-valves in the brass casing on the
taper boiler-barrel of the full-sized engine.
They are not of the * pop" type, because
the sudden rush of steam, when a pop valve

staris to blow off, would lift the water and

cause excessive priming. To prevent prim-
ing, a poi valve needs to be placed as high
as possible above the normal working level
of water in the boiler; and the Great West-
ern Railway does not use them because there
1s not sufficient space between the working
level of the water in the boiler and the posi-
tion of the valves on the barrel. On the
little engine we use one large direct-acting
valve only, for the simple reason that there
isn't room for two of adequate size; and
here is how to make it.

Chuck a piece of 34-in. hexagon brass rod
in the three-jaw; face the end. turn down
516-1n. length to 4-in. diameter, and screw
+-in. by 26, to suit the bush on the boiler
barrel. Part off at %-in. from the shoulder.

Pul a short bit of 33-in. or larger rod in
the three-jaw; face, K centre, drill 2¥%4-in. and
iap +-n. by 26. Countersink slightly, and
skim off any burr. Screw. the valve blank
into this; face off, centre, and drill right
through with a lJetter C or Y¥g4n. drill.
Open out the hole to a full 4-in. depth with
<'¢4=in, drill, botiom the hole to 11yu-in.
depth with a D-bit, same size as drill, and
tap “j6:in. by 32. Turn down the outside
to a bare Jg-in. diameter, leaving enough of
the hexagon to provide a spanner hold for
tightening up th2 valve in the boiler bush.

It 1s gquite possible that our advertisers
may be able to supply gunmetal castings for
the safety-valve body; if so, they are mach-
ined up same way, first turning and screw-
ing the stem that screws into the boiler bush,
and then chucking it 1n a tapped bush for
finishing off, as described above. Put a
Va-in. parallel reamer through the remnants
of the small hole at the bottom.

Wing Valve

A wing valve, as in full size, is used on
this engine in place of the uwsual ball. To
make it, chuck a piece of 33-in. round bronze
in three-jaw; face the end, and turn down
about He-in. length to 1lg»-in. diameter.
Further reduce S4¢-in. of the end, to an
casy fit in the Y-in. reamed hole at the

bottom of the valve body: this should b
done with a tool with the leading edgs
ground off to an angle of about 30 deg?
which will leave a bevelled valve seat, 8%
shown in the i1llustration. Part off at }4-ix
from the end; reverse in chuck, and form
a countersink in the end. If you make X®
shallow hole with' the point of a centre
drill, and follow it up with a 34¢-in. dril
just letting the cuttung edges enter fu
depth, it will do the trick.
- File three flats on the stem, &s shown 3
the view of the underside, taking care nof
t0 damage the coned part; and make
o of nicks with & small chisel, at oppo-
of the countersink, just sufficient
gllow & thin screwdriver-point to tu
ﬁ ) alve for grinding<in purposes, = '
Little grinding-in is required. as the
NP =0 between valve and seaung does mot
A7 ire 10 be any wider than that between
1 and its almost knife-edge seating,

L3

L e P hitting the ball with 8 hammer
j'*-‘%‘ > & bit of soft rod. A spot of oil, with .

WL aping off your oilstone, applied to the
e =4 part of the valve, and a few twirls
W% 4 and forth with & screwdriver, will form
!t : Pﬂfﬂ:ﬂy stcam-tight contact. Be sure to
L= = all the grinding residue off.
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.. .Jo make the spindle, chuck a piece of
@ &L .jn. brass rod in the three-jaw, wurn down
'i4n. length to }g-in. diameter, and part
- off 1-in. from the end. Reverse in chuck,
*. and turn the head to & cone point as shown
* .gn the illustration. )
" For the nipple, chuck a piece of 4-in.
round rod; face the end, centre, and drill
No. 30 for about 4«n. depth. Turn down
k-in. of the outside to Y¢-in. diameter,
screw e-in. by 32, and part off %4¢-in. from
~ the end. Make two nicks for the steam to
| escape, with a thin flat file, as shown in the
. Mlustration. A

Valve Spring

The spring 15 made from a piece of 22
gauge unned steel wire, wound around =
piece of Vg-in. silver steel held in the three-
pw. If you bend one end of the wire and
poke it between the chuck jaws, then pull
the belt with your left hand slowly, guid-
mg the wire with your right, the spring will
practically form itself. On releasing, it will
spring open sufficiently 1o be an easy fit on
the safety-valve spindle.

Touch each end on a fast-running emery
wheel, to squarc them off. and obtain a
fair bearing against both nipple and spindle
flangc. Uneven bearing is a frequent cause
of the annoying dribble often seen in small
safetv-valves.  Assemble as shown; the
spring should just begin to compress as the
mppie enters the threads in the valve body.

Safety Valve Casing

The casing is turned up from a casting,
a8 “ kiddy's practice job” requiring no de-
@iling out. The seating had best be fin-
shed with a file, and fitted to the taper
of the boiler barrel, so that the casing sits
vertically. The inside is bored to fit nicely
over the valve body. The casing is turned
Circular at first; the two excrescences on the
Side are added afterwards. when the top
eed pipes have been installed, . so there is
D0 need to worry about those yvet awhile.

Backhead Fittings

il e ‘-‘{-:F‘-‘.\.

If there is one thing more than another
that your humble servant likes 1o see on a
Inttle locomotive, it is a neat arrangement
of the footplate. 1 guess it is because I
am used to the lay-outs on the engines of
the London, Brighton and South Coast Rail-
way, which were very neat and tidy. Some
of the clumsy and badly-arranged fittings
I have seen on club and exhibition tracks
were just 100 awful for words, vet there is
not the slightest need for it. Most of the
trouble was due to the use of ugly and
badly-designed commercial fittings, many of
which are perpetuated to this day, as can be
seen by perusal of certain catalogues,
though one or two newcomers to * the
trade " have taken my own type of fittings
as a pguide, and considerably improved
matters thereby.

It is quite easy to make your own fittings,
and also quite easy 1o set them out on the
backhead in a manner commensurate with
full-size practice, as the illustration will
show. In this drawing., the outline of the
cab front is shown, for two reasons; one,
to show that all the fittings are easily accom-
modated without obstructing the cab win-
dows, and secondly, the dimensions of it are

appended, which will save making a separate -

drawing when we come to the job of making
and erecting the superstructure.
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fittings are few and simple. At'the
!Ep is a combined turret and whistle
¢ with three unions for connection to the
“stearmn gauge, blower valve, &pd whut]c! !.hc
“team gauge being installed in the positidn
.oocupies on some of the full-size G.W.R.
‘engines. The water pauge is of ample
jength with a He-in. glass, yet the mount-
“ings are far smaller and neater than pro-
vided for the usual type of %--in. commer-
.cial gauge, which has “more brass than
K ” fn a manner of speaking, and a plug-
~pgock blowdown which either leaks, sticks, or
does both. '

The regulator and blower valve have
slready been descnibed; above the latter is
2 similar valve controlling the steam sup-
ply to the injector, and there is plenty of
space left on the backhead for the addition
of a vacuum brake ejector, if the builder
decides on .fituing working vacuum brake
apparatus at any future date, At the
bottom, on the left, is a 3&-in. washout plug,
and on the right, a blowdown valve, by
means of which it is possible to blow down
the boiler when pressure i< Jow, and so re-
move a lot of the scale and impurities which
collect around the foundation ring In dis-
tricts where the feed water is none too pure.

The firehole door is of the ‘simple swing
tvpe with a spring catch: this is not G.W.R.
practice, as ihev use sliding doors. but not
only would sliding doors be over-large and
unsightly on this size of engine, but they are
more awkward 10 operate, especially when
‘the runners become choked with coal dust
-Oof bits get between the doors. The type
shown can be flicked open and shut with the
shovel, when you are firing up the engine
whilst running.

Turret and Whistle Valve

- Chuck a piece of 8i¢-in. brass rod in three-
Jaw, face the end, and part off a piece 1-in.
long.  Re-chuck, centre. and drill right
through with No. 44 drill: open out to
¥%-in. depth with 3¢-in. drill, and bottom
10 716-in. depth with a 34¢-in. D-bit. Tap
the end of lEc hole %42-in. by 40, counter-
fnk slichtly, and skim off any burr. _
Reverse in chuck, and repeat operations,
€xcept that the D-bit need not be used;
instead. poke a 3y--in. parallel reamer
through the remnants of the No. 44 hole.

At Y%-in. from the D-bitted end, drill a
O32-in. hole clean through both sides of the
fitting; and another, in line with them. half-

way between. Drill another 5e»-in. hole’

Va=in, from the other end, in line with the
left-hand hole when the D-bitted end is
pointing away from you.

In each side, in the cross-holes. fit a union -

nipple same as the one described for the
blower valve, mechanical lubricator, etc.,
screwed Y%-in. by 40; and in the hole at the
handle end, fit one screwed 7%2-in. by 40, as
shown in plan section.

The little pedestal for attaching the ‘fit-
ting to the boiler, goes in the bottom hole;
to make it, chuck a bit of 5e-in. round brass

rod, face the end, centre, and drill down
a full 4-in. with No. 40 drill. Turn down"

He6-in. of the outside to 3{¢-in. diameter, and
screw %¢-in. by 40; part off at 4-in. from
the end. Re-chuck in a tapped bush held in

three-jaw (as described for safety-valve), -

turn the outside to shape shown. then tumn
down J4¢-in. of the extreme end to a squeeze

fit in the bottom hole of the turret body.
Squeeze 1t in, and silver-solder all four pro-
jections in at the one heating: quench in
pickle, wash and clean up. Drop a Y-in.
rustless steel ball in the D-bitted end. seat
it with the usual hammer-and-brass wangle,
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‘and screw the fitting home. When the 8

‘it is a very fiddling job, and 1 don't recor

and it a little hollow cap with a spring,
same as previously described for the mech-
anical lubricator clacks.

Whistle Valve Lever
For the handle fitting, chuck a piece of

¥s-in. hexagon rod in three-jaw: face, centre,

and drill to 4-in. depth with No. 48 drill.
Turn down a bare 34¢-in. of the outside to
%=-in. diameter, and screw 7go-in. by 40;
part off %e-in. from the end. File away
two opposite corners of the hexagon, so
that the end is rectangular: and across the
longer diameter of this, mill. saw or file a
slot *,5-in. deep and 33o-in. wide.

Make a lever from %yo-in. round rod —
any non-rusting metal will do—turning up

the handle end with the rod held in three-

jaw, and filing awav each side of the rod
below it, 1o form the flat part, which should
be an easy fit in the slot. The overall length
of the handle should be about 1%-ins.

Round off one side of the flat end, as
shown in the plan section: then pin it at
the end by a piece of l4+-in. wire, or a
blanket pin snipped off 3-in. from the end.
I use the latter. and find that No. 57 drill is
just O.K. for the holes.

The lever should be perfectly free to
move, but close enough to the bottom of
the slot to prevent it flying right around
when released after being pressed to blow
the whistle; the square end of the lever
should come up against the bottom of the
slot. when the E:vcr it at an angle of about
45 deg. from the fitting.

Put a piece of 15 gauge or Bgs-in. bronze
or rustless steel wire %-in. long. in the hole,

§ pressed, the ball should be pushed aL;
82-in. off the seating by the rod, and
should have a little play when the ban
fairly-seated. @ The correct adjustmens
easily made og the valve itself, by ygjna
longer or shorter push rod, as require

Fitting Whistle Valve - -

Drill a 8%¢-in. hole in the Aol
of the wrapper sheet over the has
head, near enough to the edge to go thron
the backhead flange, which will give you!
good depth of thread. Tap it 8¢-in, by 4
and screw in the fitting with a taste 3
plumber's jointing on the threads: wi
right bome, the centre line of the ‘fite
should be in line with centre of boi
and the handle pointing to the right,.
shown in the illustration of the comple
backhead.

The union screw on the right side is oo
nected to the one on the top of the blo
valve, by a piece of Y4-in. copper pipe fy
nished with union nuts and cones on .ené
end, as debcribed for the oil pipe conpe
tions. A similar piece of pipe, with §
lower end bent into an inverted swan nes
scrves as a syphon for the steam ga

Whilst steam gauges can be home-mad

mend making them at home. Apart fi
the ™ wrist-watch " work, each one has %
be scparately calibrated along with a B
gauge, and as you would have to get one4
those anyway, you might as well buy a sn
one ready-made, and save time and troubk
Dick Simmonds and one or two other adw
tisers can oblige. Get one about ¥-in. dig
meter, reading from 0 to 120 Ibs. per sq. i
which is a standard size, or 0 to 150. whic
will retain its accuracy over a longer period
though the indications are much closer
spaced. The illustration of the complef
backhead shows where to put it. The thig
pipe 1S not attached to the turret until &
whistle is made and fitted. after the boilé

.

Is erected on the frames. 4



Water Gauge

HE next job is the “ old reliable '; FPve

had one similar on my old 4-4-2
“Ayesha ' for 26 vears, and it has never, as
the enginemen would say, “sold me a pup”
yel. It has just had 1o be reliable, at that, be-
cause ] have made dozens of injectors (I usu-
ally make six at a time) and every one has
been tested on that particular old locomo-
tive, the water gauge registering the exact
amount of feed whilst running.

Kick off with the upper fitting; chuck a
piece of Bjg-<in. round brass rod, face the
end, and part off a piece 4-in. long. Re-
chuck, centre, drill right through with 34g-in.
clearing drill (No. 11) and screw the end
be-1n. by 32, only about four threads being
needed. Reverse in chuck, tap the other end
‘go-in. by 40, slightly countersink the end,
and skim off any burr.

Drill 2 3{¢-in. hole in the side, and in it,
fit a doings exactly the same shape as the
pedestal of the whistle valve, and drilled
No. 30. Silver-solder it in; then make a
little cap for the top, same as described for
oil clacks and so on, but instead of using
hexagon rod. use round rod, and file a
square on the top to take a spanner.

The plug has 1o be taken out frequently
for cleaning the inside of the glass, in dis-
tricts where the water is not as pure as it
might be: and you are less likely to knock
the corners off a sguare than a small
hexagon,

Water Gauge Bottom Fitting

For the bottom fitting. chuck a piece of
Ya-in. ‘brass rod in the three-jaw, face the
end.*centre, and drill down 1l4g-in. depth
with No. 30 drill. Turn down “%;g-1n. of the
outside to “4-in. diameter, and screw Y4-in.
by 40; part off 1-in. from the shoulder.

Rechuck in a tapped bush, as for the
safety-valve; centre, drill down with No. 48
drill until it breaks into the No. 30 hole,
open up to about &g-in. depth with No. 30
drill. and bottom with a Y¥-in. D-bit to 34-in.
depth. Tap 9%z2-in. by 32 if vou have this
pitch, as it gives a quicker blow-down
action: if not, use So-in. by 40; turn the
outside to the shape shown.

At 34-in. from the shoulder, drill a 3¢-in.
hole, breaking into the No. 30 central hole;
at 8¢-in. farther along, and exactly oppo-
site, drill another. In the latter, fit a8 "5o-in.
by 40 screwed union nipple, same as on the

whistle turret: in the former goes the l:n‘;:stu:m:"“ﬂ?IL
sypport for the glass tube.

Chuck the %g-in. rod again, face the end,3
centre, and drill No. 30 for about 04g-in.
depth; open out with No. 11 drill for a bare:
Ve-in, depth. Part off at Y%-in. from
end, reverse in chuck, and turn the end
down for }e-in. length, to a tight fit in the
upgr hole in the fitting. -

>queeze it in, and silver-solder it and th§
union nipple at the one heat. Pickle, wash
off and clean up. 1 clean up all my small
‘fittings, after silver-soldgring, on a small
wire-brush wheel mounted on a short tapers
shank spindle which fits a hole reamed
suit, in a taper.socket screwed on the end
of the spindle of my electric grinder, thé
socket taking the place of the nut which held
the emery wheel in place.. All 1 have 18,
do, is to stick the taper intg«#he sockely
switch on, and the wire bmsh'ﬁzm arounds

e of 2.990 revolutions per mingie,

i’

_ibed for the blower valve, except that
rw a piece of 15 gauge spoke wire or
h%‘.m silver-steel, driven through a No. 49
L imole drilled through the outer end of the
¥ nin. as shown in the sectional illustration.
& _ﬁg gland nuts are made from %;-in. hexagon
¢ wyrass rod chucked in the three-jaw. Face,
.. gentre, drill No. 11 for about 3-in. depth,
open out with 9az-in. or letter J 1o Yi¢-in.
" depth. tap %e-in. by 32, part off at 4-in.
* ¢from the end, and chamfer the corners.

Fitting Water Gauge

Drill a “%42-in. hole up in the left-hand
corner of the backhead, 1ap it ¥-in. by 40,
and screw in the top fitting, with a smear
of plumber’s jointing on the threads,
Exactly 2-ins. below it, drill and tap a simi-
lar hole, and screw in the bottom fitting;
you can easily see if they line up fair and
square, by putting the shank end of the
No. 11 drill down the top fitting, and letting
it fall into the bottom one. The gland nuts
shouid be put on whilst making the test,
If the dnll goes right to the bottom of the
recess in the lower fitting, the lining-up is
O.K.; if not, adjust one or the other, or
both, until 1t does. :

Gauge Glass

The glass 1s a piece of %,a-in. tube with
fairly thick walls: no special quality is
needed. 1 used 10 pet some bits of ordinarv
soda-glass tube from a firm in Hauon
Garden who mude laboratory apparatus, and
1t worked out about three feet (fect, not
inches!) for one penny.

Packing Rings

The packing rings are made from rubber
tube; red. black or grey, 1t doesn’t matter
which. _The easiest wav of making them is
o shd& bit of rubber tube of the nearest
approximate size to %¢-in. bore and 54g-in.
outside diameter, on to a piece of 84g-in.
rod. and try the gland nut on it.
~ If it won't fit, chuck the rod in the three-
JaW. run the lathe as fast as possible, and
hold a bit of fine glass paper to the rubber
tube. which will soon thin it down until the
eland nut wil go on. Then get an old

« Safety razor blade, which is no use for its

legitimate purpose; wet it (don't forget that)
4nd apply it 1o the rubber tube on the man-
drel, at about Y-in. intervals, still keeping

lathe running. Push it.off when you
reach the end, and instead of a tube, it
will fall off in clean-cut rings.

Cut a piece of the glass Yube 10 a length

of approxjmately 111,6-ins., and try it in
the gauge hitings ‘to see that the upper hole
15 clear when the glass tube i1s bottoming
in the lower fiting. If O.K., wet a couple
of the nngs, and the glass; put the latter
through the top fiting, then & ring, then
the two nuts back to back, then another
ring. Let the tube down in the recess in °
the lower fitting, and screw the gland nuts
home.
- They should be little more than finger-
tight, as the glass must be free 10 expand:
any driver or fireman will tell you that
one of the most frequent causes of broken
gauge glasses, is excessive tightening of the
glands, Put a smear of plumber's jointing
on the threads of the top cap.

The blowdown pipe is merely a piece of
Yg-in, copper tube with a %4-in. by 40 union
nut and cone on one end, attached to the

4he tun - oo .
- Ao nds’ application of the fitung 10 .
E?‘fﬂﬂ* seCo PP Lu‘ nipple under the blowdown valve and led

ving ups of the wires, doesn’l

!':f.m . them * bob" ms the engine-cleaner down to a point below the footplate. On
" mak _sed 10 SAY. a big engine, the blowdowns are frequently
Mws - +9 | allowed to discharge into the ashpan. as
" water Gauge Valve on the locomotives of the old L. B and S.C.

Railway, but on a little one, it can blow

valve pin is made exactly as de-
%, The down between the rails.
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No detailed insttuctions for making the
injector steam valve will be needed, as the
modus operandi 1s exactly the same as given
for the blower valve, the only difference
being in the dimensions which are given on
the accompanving drawing. A piece of
“age-in. copper tube, thin-walled for prefer-
ence, say about 22 gauge. 1s pushed nto
the end of the valve and silver-soldered.
This should be about 6-ins. long, and the
end should be bent up as indicated, so that
when the valve is screwed right home, with
the mipple underneath and pointing a little
to the right (see illustration of complete
backhead), the end of the pipe practically
touches the top of the Belpaire wrapper.

Injectors mus: have dry steam, or they
won't work, for the simple reason that their
action <depends on the condensation of steam
in cold water; and if there is already water
in the steam, it can't condense any further,

and so there is “ nothing doing.” The °

valve i1s screwed into a Y%-in. by 40 hole,
drilled and tapped as near to the top right-
~ hand corner of the backhead as possible.

HE wwashout plug is made from 4-in.

round brass rod. Chuck inthree-jaw, face
the end, turn down % g-in. Jength 10 3-in.
diameter, screw 35-in. by 32, and part off
Vs-<in. from the shoulder. File or mill a
head Y%-in. square and Y4-in, long for a
:ipanncr hold, leaving Va-in. of the flange full
iameter, and that's that, . .7« n

n R e
. For the blowdown, chuck the rod again,
and turh down %4-in. length 10 ¥%-in. dia-
meter, screwing 3g-in. by 32. Centre, and
drill down a full 1-in. with 7g2-in. drill; part
off a1 l-in. from the end. Rechuck in a
tapped bush a< previously described: open
out the hole with letter J or 8s+-in. drill, to
about ?g-in. depth. and bottom with a D-bit
1o 4-in. depth. Tap the end Bye-in. by 26
or 32. and turn down the outside to shape
shown. A1t 3g-in. from the shoulder, drill
a Y-in. hole. for the pipe socket, which is
made from 3-in. round rod. Chuck in

three-jaw, face, centre. and drill down about
Yg-1n. depth with "yo-in. drill; tap Va-in, by
40 for about %js-in. depth. Part off 4-in.

from the end; reverse in chuck, and turn

a “pip” on the end to a tight squeeze fil
in the hole 1n the side of the fitting. silver-
“soldering 1t in.

The valve pin 1s made from a bit of
S96-1n. round rod. rustless steel or bronze
for preference, by the method given for the
blower-valve pin: but the 15 squared
fo 1ake a small box-spariner, and no wheel
nor handle 1s neecded. .

Fitting Blowdown

At +-in. from the bottom of backhead,
and %¢-in. each side of centre, drill 2 Y-in.
pilot hole. and open it out with a letter R
or llgo-in. drill; tap 33-in. by 32, screw the
washout plug in the left side hole, and the
blowdown valve in the right, with the socket
pointing downwards. Don't forget that a
drop of cutting oil. as used for turning steel,
helps the drills and taps to “do their stuff ”
in soft copper without tearing it; beginners
especially no'e.
Firehole Door e

Little detailed instructions are nccdc'dr
the firehole door, as castings will be a
able and the onlv work necessary will

-
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to rivet an oval baffle plate of 16 gy
steel to the boss on the inside of the dog
This should measure approximately 34-in3
1%-1ns., so that it easily fits the firehs
ring. g

Hinge straps and Jugs will be castag
and only need driliing for the pin.
hinge lug i1s a piece of 18 gauge steel w
a tongue bent into 2 loop for the pin'§
it may be filed up from a bit of scrap by
It 1s attached to the backhead by the
8 B.A. or #3--In. brass screws. The :¢n
bined handie and catch is riveted to
door, and the retaining spring merely' &
of springv brass or bronze. bent to a-ni
angle, with a kink in it.to engage the 4
of the handle. It is attached to the ba
head bv a single 932-in. brass screw, "5

If a built-up door is preferred. cut it frg
16 gauge blue steel, fit a baffle plate §
described above, with a Y4-in. spacer b
tween 1t and the door, and make the hing
straps by the same method as descn
for the smokebox door. :
Grate ’ +

The grate on the fuli-sized engine is
in two sections, one horizontal and:
inclined, each with a straight set of &8
but on the little one, there is no need
go to that trouble, particularly as it 15 €%
able that the grate should be instantly;
movable for cleaning out the residuc OL8
fire after every run. We thereiore -iicasy
one-piece grate, with the bars bent 103
angle of the bottom of the firebox. 3§
ﬁwn pieces Pf H':'fl.h 84e-in. black sirip

o1 arc required; this . is & commercial
ﬁdc obtainable 21 any iron and stee] mer-
shants’ store. Cut the bars 10 a length of
.o, full, and bend each one at 2)g-ins,
one end, 1o the same angle as the
~ttom of the firebox. Drill 2 No, 30 hole
- one of them, at l-«in. from each end,
and DSE it a5 a Jig 1w drill similar holes
-+ one of them, at I-in. from each end,
‘=nd use it as a jig to drill similar holes
jjn the other six. File off any burrs left after

ing. t
‘-rate Bearers and Spacers

. Two pieces of Ya-in, drawn rustless steel
eod. cach 2V-ins. long, are used for the
pearer~: put a few threuds on each end.
gither S B.A. or Yg-In. |

A dozen spacers are also needed: for these,
chuck a piece of Y-in. steel rod in the
three-jaw. face the end, centre. and drill
down about 1-in. with No. 30 drill.  Pan
off lg-in. slices until vou get to the end
of the drilled hole, then " ditto repeato ™
unti! vou have the dozen. |

Screw an ordimary commercial Yg-in. or
€ B.A. steel nut on to onc end of a bearer.
thread on the buars and spacers alterna-
tively as shown in the drawing, and after
putting them all on. the nuts are tightened.

%0 as 10 have the samec amount of screw °

projecting bevond the nut, at both sides

-of the grate. -

Beginners might note that rustless steel
bearers are specified, because on my own
engines ] find that ordinary mild steel rod
soon rots away; and on one of my 24-ns.
gauge engines with a wide firebox. the grate
coliapsed in the rhiddle while the engine
was running. and decanted the fire in the
ashpan. Incidentally, that wasn't quite such
a calamity as one which 1 once saw at Brom-
lev South in the old steam days. A train
bound for Holborn Viaduct via the Catford
loop. hauled by an 0-4-4 tank engine run-
nmng bunker first. was just pulling away
from the platform. when the whole blessed
lot dropped out—ashpan, grate, and fire
complete! Needless 10 add. there was an



“emergency stop.” the driver remarking
With drv humour that it wasn't much good
I'Ying to go to town without any fire.

On the little engines, the bearefs are in-
~ visible, once the grate is assembled: and
when the engine 1s cold. moisture condenses
-on the cold plates, and everything in the
fircbox becomes damp, just as in full-size
practice. When 8 big engine is-lit up to
raise- steam from all cold, and the water
gets well heated, a cloud of steam can be
scen coming from the chimney; the shed siaff
would tell you she is * drying out.™ The
accumulated moisture in firebox and tubes
is evaporating, as the water in the boiler
nears boiling point. However, mild steel
rod will have to do for the bearers if for
any reason the rustless material is not
available. - = |

To locate the grate at the bortom of the
firebox, turn the boiler upside-down, and
place the grate on the projecting %-in. of
firebox below the foundation ring. Mark
the spots where the ends of the bearers
rest; then remove grate, and file nicks. as
shown™ In the assembly drawing. deep
enough to allow the grate 1o sink in flush,
Trim up each end of the grate with a file,
1o leave about 'g-in. clearance between the
ends of the bars and the tube and door

plates.

THE full-sized engine's ashpan is a fix-
ture, with a kind of tunnel in ‘it, to allow
the mailing axle 1o pass through:; but as
our ashpan must be detachable, for reasons
mentioned above, we cannot follow full-size
practice, and substitute an ashpan specially
made for * dumping.®”-  %%osie L o

This is made in one piece, from 18 gauge
sheet steel, cut to the shape shown, and bent
to the shape of a box with one end open.
The front corners should be brazed, or else
have little pieces of angle riveled in, to
prevent as much as possible any fine grit
or ash blowing over the eccentrics and other
valve pear s. The contents of the ash-
pan, mixed with the oil on the " works,”
makes a lovely grinding paste which would
play havoc with the eccentric straps, pin
joints, and so on, if allowed 10 carry out
its fell work!

It might be pointed out that the trailing
axle passes through the ashpan, and the
points where the axles enter the axleboxes
are unprotected, and therefore liable 1o be
afiected by the grinding mixture. This is
correct to a certain extent, but I find, on
my own engines having & similar ashpan,
that if all grit, etc., is wiped off the axle
after each run, and the axleboxes oiled with
a heavy grade of oil such as is used for
cylinders, that this forms a seal at the point
where the axle enters the axlebox, and no
grit can get in.

Cvlinder oil would not be suitable for the
mouon, it would *stick it up” instead of
lubricating ir; but the proximity of the fire
to the trailing axleboxes, keeps them warm
enough to keep the thick oil fairly fluid, and
lubrication does not suffer.

A permanent shield could not be g
1o the axleboxes, in the form of g '3,
with the axle inside it, on -account '
independent movement of the boxes
cither side of the engine; but a shors™
arate shield over the axle, on each
box, something after the style of the 4
on the “stop-and-go™ traffic lights, &
be fixed up- by anybody who cares 1974
lhe ‘I.I'Dl.lblc. - : T

It could be made of sheet brass bept’
shape, and either silver-soldered direst®
the axlebox, or flanged, and fitted withy:
couple of screws running through clears

L
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%0 5t isn't, temporarily pack 4t up, by a
L4 dﬁ,;d between barre] and frame until
5 then cut two bits of He-in. by gh-

5™

holes in the flange, into tapped holes
the axlebox. The openings in each side
the ashpan would have to be made ¥
enough to clear the shields. : 3

The tube for the retaining pin, and:
nicks that engage with the supporting
cannot be put in the ashpan until the
is erected on the frames, as their |
has to be marked off from the hole__;i-
the frames. 2

How to Erect the Boiler

First of all, put the smokebox saddle &
the frame, and fix it according to the
structions already given when describing
Smokebox; also connect up the superheas
t0 the wet header, if this has not alred§
been done, pulting a jointing . gasket
from Y4-in. Hallite, or similar jointmg %
tween the contact faces™ Soften a 7
of Jsin. copper tube about 44-ins. ¥om
and fit a Y-in. by 40 union nut and
on each end. Screw one of the nuts of%
the thoroughfare nipple on the end of &
blower stay, which can easily be done whil
the . smokebox is off. o AR

Smear a little plumber’s jointing 1 ot
the end of the boiler barrel, and push#
the smokebox, taking care to have the 137
ney -up straight. The smokebox shom
overlap the boiler barrel about 14-in. .3}

Take the cap off the blastpipe, and g8
the boiler into position on the chassis,

locatng its longitudinal position
e of the hole for same in the botiom
smokebox, and the radius of the
Jocating its centre height above rails,
foundation ring should just rest on

, . gront ends of the trailing hornblocks,

'the bottom of the boiler should be
Jel wjth the top line of frames.

in.
angle, about 1-in, Iorg,*and file away
ri

‘side 10 about He-in. Drill two No. 30

= in the wider side of each, near the

“Snds, and"put them at each side of the fire-
';bﬁ between the coupled wheels, with the.
- part of the angle resting on the
"Sames: then fix them by l-in. or 5 B.A.

roundhead or cheeschead screws

“";';pcd into the wrapper. A smear of

plumber’s jointing on the threads should be
sufficient to stop any leaking past the

- threads, but if the screws are at all slack,

lift the boiler off the chassis again, and
sweat over the whole issue—screwheads and
angie—same as the stayheads.

If you hold a hot soldering-iron against
ghe angle, with a blob of solder and a dose
of flux, and direct the flame of a small
blow-lamp on the bit of angle at the same
ume. the solder will run clean through in
two wapgs of a dog's tail. Don't forget to
wash off the flux afterwards.

Replace the boiler, and make two little
clips out of Szo-in. sheet brass. about V%-in.
wice, as shown 1n the detail sketch. These
are attached 1o the frame by Li-in. or § B.A.
screws, through clearing holes in the clips,
the holes in the frame being tapped. The
shetch. showing the side view of the clip,
explains the whole proceeding. The attach-
ment of the smokebox to the saddle. has
aiready been dealt with in the description

‘®f those components.

. Replace the blastpipe nozzle. and con-
®ect the other union on the lg-in. pipe. to
screwed nipple at the side of the cap,
allowing steam to pass from the hollow
My to the blower ring.

._brllling Steam Pipe Holes
~Nf vou haven't alreadv drilled the holes

M the sides of smokebox for the steam-



Pipes. do it now, locating the holes from the
Actual job, by putting the outside steam con-
‘Wecng pipes temporarily in place. and not- |
"®|g where the unions touch the smokebox.
'Fhm pipes can then be pcrmaneml?/ at-
tached to cylinders, putting gaskets of Y ¢-in.
Hallite, or similar jointing, or even thick
brown paper soaked in oil, between flange
and cvlinder. £, A P % v "
The locknuts are put on inside the smoke-
box; and the unions on the ends of the pipes
coming from the hot header, are connected
up. A little fillet of plumber’s jointing
around the bottom of the blastpipe, and
around the steam pipe fittings where they
pass through the smokebox, will complete

the job; beginners especially remember that

any air leakage into the smokebox, will pre-
. vent the free steaming of the boiler.

Finally, put a smear of plumber’s joint-
ing around the inside of the front end of
the smokebox, and press in the complete
front assembly, taking great care that the
door hinges are exactly horizontal,

If the smokebox fits tightly on the boiler
barrel, and the front is a good tight fit in
the smokebox shell, no further fixing is
required: I never fix mine. However, if they
aren't, make doubly sure by putting about
four countersunk brass screws through each
joint; simply drill No. 48 holes through
smokebox and barrel at the overlap, and
through smokebox and flange of front ring,
countersink the holes, tap 3%--in. or 7 B.A.,
and put in the screws.

How to Fit Grate and Ashpan

Follow this <arefullyv; at 3-ins. ahead of
the centre of trailing axle, and Y%-in. above
bottom of frame, drill a No. 30 hole each
side of frame. At 115¢-ins. behind trailing
axle. and %-in. above bottom, drill a No. 40
hole each side.

Now turn the engine upside-down on the
bench, drop the grate in the nicks in the
bottom of the firebox. and place the ash-
pan in position, the axie being in the centre
of the openings in each side of the ash-pan.

Holding the pan tightly against the grate,
and level all ways with bottom of firebox.
poke the drills honzontally through each of
the four holes, and make countersinks on
the ashpan sides. Remove the pan, and drill
out the countersinks at the shallow end with
a8 %o-in. clearing dnll, say No. 11. The
countersinks at the deep end will be right
at the extreme edge. so file a nick at each,
big enough to accommodate a Y%-in. bolt,
as shown in the illustration.

HE mext requirement is a piece of thin-
- & walled copper tube, with a hole through
&1 big enough 10 take a Y-in. pin: if you
<an push the No. 30 drill into it, the size
is OK. Cut a piece 2Y-ins. long, put it
through the holes in the shallow end of
ashpan, and bell out the ends’ with your
<entre-punch or anything else handy, so that
the tube cannot come out. :

The two No. 40 holes in the frame are
now tapped Jg-in. or 5 B.A., and two l4-in.
supportmg bolts made to suit, as shown.
Chuck a bit of %-in. hexagon rod in three-
Jaw, face the end, and turn down %-in. full
10 Yg-in. diameter. Screw the end Y%-in. or
S B.A. for Y%-in. length, and part off to
leave a head about “g-:in. wide. Reverse in
chuck, chamfer the head, and screw the
bolts tightly into the tapped holes. from
inside the frame.

Put the ashpan in position again, and it
will be found that when the tube is in line
with the No. 30 holes ahead of the axle. the
nicks at the back will engage with these
bolts,

The from end of the ashpan is held up

by a pin passing through the No. 30 holes
in frame, and the tube in the ashpan. This
15 simply a 24-ins. length of Yi-in. stee
wire, rounded off at one end. and furnished
with a screwed-on knob at the other: the
knob may be turned up out of any odd
scrap of brass or steel, drilled No. 40.
tapped J&-in. or § B.A.. and the end of the
pin screwed to suit

After a run, when it is desired to clean
out the ashes and residue, the pin is pulled
out; grate and ashpan will then fall out
of the engine. and the remnants of the fire.
plus " muck,” as the enginemen call it
comes with them. leaving the firebox clear.
The whole issue is replaced in a matter
of seconds only. |

Whistle

Once the bailer is erected on the chassis.

it doesn't take long to put on the regtH
the accessories, and prepare for the great #x@
when she takes the road for the first time

The whistle is of a type new 10 thes
notes, a comprofnise between the “oress
pipe ” and “ bell” types. The trouble wimk
the former is that the note 4s not clear unlesd
the whistle is hot. Steam condenses in g
cold whistle, and the result is either &
" bobble " or a screech until the water fag
blown out; and for this reason, organ-pipss
whistles on my own engines are either placed
where they keep hot, or furnished with
superheated steam. - E>

The bell type whistle. which has an afi®
round opening, only blows properly if the
lube 1s dead in line with the armular steam
opening; and unless the stem in the centrs
1S very stout, a slight knock will throw ‘o
the alignment, and the note sounds some
thing like a cow with bronchitis trying ‘84
sing. i

One of our readers had trouble in getting
an ordinary organ-pipe. whistle to give
note he required, trying various tube lengtht.

steam slots and sound openings without suck
cess. He has a daughter on the office staff
of the L.M.S. locomotive depoir at Rughva
and this young lady is a proper * locom
tive fan," with an excellent knowledge ¢
the *ins, outs, whys and wherefores ™: shé
often has lively discussions with = driver
about valve gears and other technic
matiers, to their great astonishment ¢
admiration. Well, one day when our frien
was busy ing to improve his whisi
“ Miss Loco ™ chimed in (literally)) At
“ Why don't you trg another slot on %
other side, Dad?” She haf not heard @
nor seen, a small two-slot whistle, neith§
had *Dad™; but he took her advice, &
hey presto!—the trick was done. s

Making the Whistle G

To make the one illustrated, a piece @
brass tube 4-ins.” long and i-in. diametél
about 22 pgauge or slightly thinne:
offl in the lathe at both ends; and
plug about ¥-in. in thickness ‘s -turhed
| pmsﬁtlnmcend.' Al {-in. from the
; end, file twd openings, 10 the shape
al opposite sides of the tube. Turn

disc to a pres mﬂdt in the

openings, and the ‘8aps beiween disc

gain, lnd t,ui'n 34 e-in.
to & press fit in the tube; centre,
down with Y-in. drill for 4-in. depth,

ignd part off $yc-in. from the end. Drill &



#:c-in. hole from the side, into the central
tole; and in this, silver-solder a %-in. by
40 union nipple, same as on the whistle
wurret and other boiler fittings. Press this
m the open end of the whistle tube, and
the gadget is complete.

You should not be able to get a note by
blowing nto it with your mouth, as the
fungs of a human being are a poor substi-
tute for generating pressure when com-
pared to the boiler of the little G.W.R.
locomotive: but by connecting an automo-
bile tyre-pump 1o the nipple, and giving a
sharp push, & clear note should be obtained,
a fairly deep tone similar to the call of a
full-sized G.W.K. engine,

Mounting the Whistle

The whistle is mounted crosswise below
the frames of the engine at the trailing end,
just ahead of the drag beam. It is secured
by two little clips made from strip brass.
rent 10 shape, and secured to*the frame
by c=e-in, Oor 7 B.A. screws. The union
nipple on the whistie is connected to the
union on the turrét by a Yg-in. pipe with
appropriate nuts and cones on each end,
the length of pipe being best obtained by
measuring on the actual job.

The pipe should run as close to the back-
head as possible, so that it keeps hot. and
minimises the amount of water reaching
the whistle when operating the valve whilist
the whistle is cold. The whistle cannot be
placed under the ashpan to keep hot. or it
would prevent the latter from being
" dumped,” and there is no more convenient

place 10 put it, other than that mentioned
a&bove.

Injector

~ The boiler of the full-sized engine
5 fed by two injectors, one of which is
Optrated by exhaust steam, and one by live
sicam. I have made, and could describe, a
working exhaust steam injector: but there
15 one preat drawback to its use, which up

to the present 1 -have not been able to _uver-f

coime. -

A little engine uses much more cylinder

oil than its full sized relation, in propor-
uon to size; this is necessary to protect the
non-ferrous cylinders and stecam-chest liners
from the effects of highly superheated
stcam. This oil naturally goes out with
the exhaust steam, and if it were made 10
operate an exhaus; injector, would get into
the boiler, coat. the heating surface and up-
sct the steaming, and give false indications
of the water gauge. The big engine's ex-

haust is nothing near so oily, and passes

through a grease separator; but up to the
present, I have not been able to find any
form of tiny grease separator suitable for s
3}-ins. gauge engine, the excessive amount
of oil that has to be removed, choking all
that I have tried, after a couple of runs.

Therefore, as we are not using the vac-
uum pump for its legitimate purpose.
we can make 1t pump water instead. and
feed the boiler in place of the exhaust
steam injector, using the live steam injector
as ' opposite mate.”

How it Works

Small injectors, in the past, have been re-
garded as * Kittle cattle ”'; difficult 10 make,
and unreliable in action. This is far from
the truth; if carefully made, and kept
clean, they are just as reliable as their
full-size relations. A lot of other nonsense
has been written and spoken, regarding
their working, but I need not go into that
here. For beginners’ benefit I may add that
the 1dea of a jet of steam forcing water

~ this pop mark running truly. Open it
-a centre Wrill, then drill right through'wé

into a boiler against its own pressure, is
not a dream of perpetual motion, but the
efiect of a simple law of nature.

If a jet of steam and a jet of water issues
from two identical nozzles ar the same
speed, the jet of water will have ever so
much more * punch ™ behind it, by virtae
of being a kind of *solid body” instead
of a vapour. In the injector, a jet of steam
issues from the steam cone with all the
“kick ™ the boiler can put behind it. In
the combining cone, it mixes_with cold
water and condenses; and in doing so, trans-
fers its initial speed to the water, giving it
such a " kick in the pants,” in a manner of
speaking, that it can jump the gap between
combining and delivery cones, lift the
clack and enter the boiler.

The only requirement is, that steam and
water must be correctly proportioned to
insure perfect condensation instantly; this is
achieved by having the cones the right size,
and vour humble servant found the sizes
by actual practical experimenting. Anyone
following instructions explicitly, can make
a successful injector.

Making the Injector

i O castings are required, the body of the

injector being made from square brass

- rod, either 84¢-in. or 33-in. being suitable, the

latter size being shown on the drawing. This
is the outside dimensions only” and does noi
affect the working parts. .

Chuck™ Jen of either size in the four
jaw, set 1o run truly;, and face the end.
Centre, drill down about %-in. depth with
No. 24 drill, turn down Y%-in. of the out-
side to ¥-in, diameter, screw Y%-in. by 40,
and part off a full 33{¢-in. from the end.

Reverse in chuck; if you slack Nos. | and
2 jawsg to release the stock rod, and re-
tighten the same two when rechucking the
body will run truly again. Turn down and
screw for )g-in. length, same as the other
end, then put a O53s-in. parallel reamer
through; if you haven't one, use a drill. of
the same size.

In the centre of one of the sides. drill a
Ya-in. hole, breaking through into the centre
passapeway: and at a distance of 3;4-in. full,
towards the end, drill a similar hole. There
must not be less than Yy4-in. of metal be-
tween the two holes, a shade more is very
desirablc. Find the centre of the opposite
side; and at %--in. each side of it, drill a
b%x-in. hole. The one at the same end as
the hole on the other side, is tapped B e-in.
by 40. the other has a -in. by 40 union
nipple fitted to i1, same as described for the
whistie valve and other fittings. Poke the
O32-in. reamer through again. 1o remove any
burr le¢fi by the drilling.

Injector Valve Box

The valve box, containing the air release
valve, is made from +in. round brass rod.
Chuck in three-jaw, turn down about 3a+in.
to 1%g0-in. diameter, face the end, and part
offl & piece 3,¢-in. long.

The tool marks will show the true centre;
al Y4¢-in. away from this, make a centre-
pop. and chuck the piece in four-jaw with

No. 34 drill, open to about 3¢-in. depth wi
Y%=-in. drill, and bottom with a D-bit, gate
size, 10 Y-in. depth. Slightly countersisk
the end of the hole; tap Y%-in. by 40, taking'
care not to let the tap spoil the D-bjtied
seating. then run a Y-in. paralle]l reamss
through the remains of the small hole. &3

Now, on the underside. make a c Vtres:
pop well clear of the reamed hole, say about’
“z2-in. from the edge of the box: and frog




the drill breaks into the ball chamber -
clear of the ball seating: see sectional '
trauon. r’i‘s

this, drill a %-in. hole on the slant, :oa

Set the valve box on top of the injm&.,—,

body. so that the ball seat is exactly ovef
the centre hole, and the diagonal hole &
over the one in the injecior body nearest the
end; tie in place with a bit of iron bindin
wire, and silver-solder the valve box to 1he
body, and the nipple into its hole, at the ong
heat. Pickle, wash off, and clean up. %

Seat a 9go-in. rustiess ball on the D-bittedf’
hole, by holding a bit of brass rod on #2

and giving the rod one good sharp crack’

with 2 hammer: then make a little cap. simi-
“lar to the water gauge cap, but with &
countersink on the underside, to allow 1he
ball 8 good 34o-in. lift. The sides of

valve box may be milled or filed flush withy

the body, as shown. . 5. _

4

Cone Reamers -

Before starting on the cones, we
reamers to form the tapers in them, am
these are quite easy to make. Chuck a '
of 9a»-in. silver steel rod in the three-jaw,
and turn a cone point on the end 34-in. long
from point to base. If your slide rest
a graduated scale, set it over to about
degs., which will do the doings. e

Repeat operation on another bit of stefy

-
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-

same diameter, this time making the con&

1 Ya-ins. long, setting over the rest to abO
3.degs.; and for the third shot, turn a curved
cone as shown, %4e-in. long. File away &
three cone points to half diameter, as show

?t 1o red, and plunge in clean cold water.

. jaid on something flat, but dont
gﬁoy the guttins edges; just brighten the

?’S;Old the lot on a bit of iron or steel
¥ eel, OVvEr & gas or spirit flame. Have the
water handy, and as soon as the bright
iurns yellow, tip the reamers into the
ter quickly. Give the flat parts a rub up
a smooth and flat oilstone, and the
-yeamers are ready for use.

“To prevent the reamer going t1oo far into
.gbe cone, 1 use = stop on ell my cone
gqegmers.  This merely consists of a 1-in.
“jength of %ie-in. round rod, with a S5o-in.
wglearing hole drilled lengthwise through it
“e-chuck 1in three-jaw, centre, and use No.
91 drill in the tilstock chuck—and a Sxz-in.
setscrew @t one end. " If this stop is clamped
,on the reamer, with the end at the distance
4t is required for the reamer to penetrate,
41 is quilte an, impossibility to * overshoot
the platform,” as the enginemen say.

Combining Cone

It is casiest to make and fit the combin-
ing cone first, as this goes in the middle of
the injector, and the steam and delivery cones
can be made to suit. Chuck =a piece of
i4-in. round brass rod in the three-jaw, and
wrn down about g-in. of it to a tight
squecze fit 1n the injector body,

Beginners especially note that the easiest
way of ensuring a real steam-and-water-
tight press fit, is first to broach out the
pippic end of the injector body with an
ordinary broach as used for large taper pins,
30 that the extreme end of the hole is a
couple of thousandths of an inch or so
larger than the rest of the reamed hole. The
enlarged part should not be more than about
vs-in. long. Now, if vou turn the brass rod
so that it just—and only jusi—enters this
enlarged part, you are certain of the tight
squecze when the cone is pressed into the
iniector body, |

Face the end. centre. and drill down about
%16-in. depth with No. 71 drill An ordinarv

2ub up the at faces on a bit of fine emery-

centre-drill makes far too big a hole for. this
®ze, so you must make a special one for
yourself, which is easy. Turn a cone point
on the end of a piece of ¥-in. round silver
stecl. then file a flat at either side of the
point, so that 1t 1s converted into an arrow

bead. Harden and temper as described for

ctone reamers, and rub each flat on vour oil
stone after tempering. This gadget will cut
a weeny centre, just right for the very small
drills needed for injector cones. =~ "

Small Hole Drilling ; o .

The correct way to drill these minute holes
without fatalities among the drill tribe, is
to keep withdrawing the drill and clearing
the chips; don't Jet it penetratc more than
Y1e-in. at each bite. Personally, | use a lever
or sliding tailstock barrel, and work it back
and forth like a piston-rod working in a
cylinder; the chips fall away of their own
free will and accord, at each withdrawal,

resulting 1n a clean hole. true to size. It.

1isn't the actual drilling that causes drill
casualues: 11 1s the flutes becoming choked

with chips. and causing the drill 10 seize
in the hole.

Face off the end of the rod again, in case
the drill has cut oversize as it entered (they
often play that trick!), then slightly cut the
metal back from the orifice, to form a very
blunt nose, as shown in the section. Part
offi at Y4-in. from the end.

Using the Reamers

Now try vour cone reamer with the 3-in.
taper, in the hole, and note how far it goes
in; then set your stop on the reamer shapk,
so that the taper part projects from it %-in.,

plus a shade less than the amount the point.

entered the hole.

Chuck the cone, back outward, in the
three-jaw, put the reamer in the tailstock
chuck, and ream out the hole until the stop
touches the end of the cone. The point
should just be protruding from the other
end. Put the stubby reamer in the tailstock
chuck, and just take the sharp edge off the
hole with it.

Remove from chuck, and try a No. 70
drill in the hole. from the wide end. * You.
should not be able to push it through, but
should just be able to see the point practic-
ally level with the small end of the reamed
hole. If so. the taper is O.K.: chuck the.
cone again. and put the No. 70 drill through
i, which will enlarge the end of the cone
10 the exact size needed.

The cone can be finished off to the full-
size Holden and Brooke patiern (the makers
who originated the completelv-divided com-
bining cone) or 10 a modification of the

-American type made by Sellers,

~In the former case. chuck the cone again
in the three-jaw. with a little more than
half projecting, and saw it completely in
half with a fine hacksaw as used by jewel-
fers. keeping the blade pressed against the
chuck jaws. Pull the stub a little farther
out of the chuck, face off- the ‘'sawn part,
and cut it back a little as shown in the
secion. Rechuck the other half, and give
1 a dose of the same medicine. With the
Slubby reamer, very slightly radius the en-
rance to the smaller half; merely take off
the sharp edge.

The two halves are then pressed separately
into the injector body, to the location shown
in the sectional illustration. so that the halves
are exactly under the ball seat, and 14»-in.
apart at the centre. Use the vice as a press,
and a piece of 9o-in. brass rod faced off
at the end and slightly countersunk, as a
“ramrod.” Finally insert the 34-in. tapered
reamer and give it a twirl or two with your




fingers, to remove any burring, and check the
alignment of the two halves of the cone.

- For the Sellers type of core, chuck the
unfinished cone in three-jaw, and turn 2a
groove lxyg-in, wide and a full 34»-1n. deep,
iR the centre of it; then. with a fine flat file.
such as jewellers use, file a couple of slots
across the bottom of the groove, breaking
into the reamed taper hole. Clean out any
burr with the cone reamer, and press home
as above. locating the groove under the ball
seat in the wvalve box.

Delivery Cone

HUCK the %-in. rod again, and turn
down about 4-in. length to Z4»-in. dia-
meter, Face the end, and turn down
uarter length 10 an easy push fit in the
liveryend of the injector; it must not be |
slack, but just easy, = ~ .~
Reduce the extreme end, with &8 round-_
-nose.1ool, to 84o-in. diameter, cutting the end
10 the contour shown in the drawing. Centre
it, using the special centre, and drill down
Ys-1n. depth with No. 76 drill. using the
method described above. Then, with the
stubby reamer in the tailstock chuck. bell
out the end as shown in the section, and
part off 1o jeave a2 flange “yo-in. wide,
Reverse in chuck, and with the long
lapered cone rcamer, open out the hole,
saume as given for combining cone. The
stop shouid be set roughly 9,4-in. from the
reamer point.  Try a No. 75 drill in the
fiange end, and vou should just be able to
s¢¢ the up of i1t showing at the bottom of
the bell mouth: if not, the cone reamer
wants 10 go in a shade farther. When you
can just see it, but not push it through, re-
chuck the cone, flange ourwards, and put
it through with the lathe running, and the
drill in the tailstock chuck.

Incidentally, these small drills cannot be
gripped by the ordinary 1ailstock chuck. ]
use them in jeweliers’ pin chucks — the
ordinary type. cross siotted with a taper
nut and “ye-1n. shank: this is gripped in the
ordinary tailstock chuck, and the drill put
in the pin chuck with only the required
amount projecting from the jaws. Slightly
bell the larger end of the tapered hole with
the stubby reamer.

When placed in the injector body. there
should be 2 bare 1so-in. between the end
of the combining cone and the entrance 1o
the delivery cone; you can see it through
the overfiow hole.

Steam Cone o '='

Chuck the {-in. rod again, and turn down"
about Jo-In. to 3o-in. diameter. Face the:
end, and turn down %)¢-in. dength to an cuys
push fit in the nipple end of the inj
body. Centre, and drill 10 %e-in. depth®
with No. 66 drill. Now put the %;-in. taper:
reamer in the tailstock chuck, and ream the'
hole just a little, until a No. 68 drill will.
enter to a full 3zo-m. depth. Turn the out-
#ide to the shape shown, making the end:
of the nozzle almost paralle]l where i1 3
enter the combining cone. If vou have g
“mike” the correct diameter is approxi
mately 0.055-in., but it doesn't matter if
haven't; just turn down to a knife edge;
around the hole. <

Part off to leave a flange 842-in. wide:"
reverse 1n chuck, and put a %-in drill
cdown. to a depth of Y%-in. The inside of"
the No. 66 drill hole should then be
broached with the 3%-in. taper reamer untl
vou can just see the end of a No. 65 drill’

put into it, by Imkinﬁa down the nozzla"

then chuck the cone; flange outwards,
put the 65 drill through it.
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The above methods of drilling
emsure the nozzle apertures being the exa
size, which is a vital factor to correct
ion.  When the steam cone is in place I8
the injeector body, it should enter the com
bining cone a bare l4o-in. 3 ‘E‘

Delivery Clack or Check Valve j‘

. Chuck a piece ‘of ¥-in. round brass rod
In three jaw, and turn down about 3§-in.
length 10 1l4s-in. diameter. Face the end,
centre, and drill down %¢-in. depth with
No. 34 drill. Open out 10 ¥%-in. depth with
“so-In. drill, and bottom with same size

D bit to H4e-in. depth. Slightly countersink
the end, and tap Y%-in. by 40, keeping clear
of the seating. Ream the remains of the
34 hole with §-in. reamer, and part off
%6-in. from the end. Drill a 3y4-in. hole at
b302-1n. from the blind end, breaking into the
lg=1n reamed hole.

Chuck the 3-in. rod again. and turn
down ¥%-in. length to lew-in. diameter.
Face, centre, and drill 1o %-in. depth with
t+-in. dnll. Open out with %4»-in. drill. and
bottom to %,¢-in. depth with D bit of same
size; tap 4-in. by 40. and part off
at a bare 3-in. from the end. Re-
verse in chuck, and turn down “sgo-in. of the
end to a tight squeeze fit in the hole in the
side of the valve body : press it in. and silver-
colder 1L

After pickling and cleaning up. fit a
“o-10. rustiess steel ball, and a union valve
cap. to the valve box, exactly the same as
vou did for the top of the tender hand
pump for tesung the boiler; but work to the
dimensions given on the accompanying
drawing. and allow the ball more lift, say, a
bare 1jg-In.

Whereas a pump valve keeps bobbing up
and down all the time the pump is working,
an injector clack goes up and stayvs up until
the 1njector ceases to feed. then flops down
again, so a good lift is an advantage.

Screw the valve on to the deliveryv end
of the injector as shown: if it doesn’t stand
vertical when right home. take a skim off
the end of the delivery cone. until it can
be screwed home to that position.

That completes the actual gadget. and the
pipe connections will be given along with
those of the pump, as it is easier to do all
the * plumbing ™ at one fell swoop. includ-
ing the fittings for the top feed delivery.

Crosshead Pump

Just over the guide bars on the right-
hand side of the fuli-sized engines. attached
to the running-boari valance. vou will see
a long thin cvlinder., with a piston-rod at-
tached to the upper end of an arm on the
main crosshead. This is a double-acting
air pump, which maintains a vacuum in the
train brake equipment whilst the engine is
running, and dispenses with a small steam-
operated ejector; the old London and North
Western engines had a similar gadget be-
tween the frames, and the peculiar * tick-
ing " mnoise made by this when running,
earned them the nickname of * clockwork
engines” among the L.B. and S.C.R.
enginemen.

We used to see them very frequently, as
through services were run into both FEast
Croydon and Victoria. before electric
tramways. and later, motor buses, took away
all the “ through ™ passengers. Well. on our
little * 1,000 " we don't need the pump for
its legitimate purpose. but as it is a well-
known G.W.R. characteristic accessory, we
might as well fit one and utilise it 10 pump
water into the boiler: the following notes ex-
plain how this can easily be done.




The water version differs somewhat from
the air pump. as it is single-acting and needs
no piston; also a valve box of the usual
type i1s needed on the end. in place of the
simple air flap valves on the barrel.

The valance on the littie engine’s running-
bouard would not be sufficiently stout 10 stand
the racket of pumping water into the boiler
against 100 Ibs, pressure when the engine is
travelling at a good fast clip: so the pump is
mounted on a bracket located over the lead-
ing coupled wheel, attached to the frames
fore and aft of it. It is. however. quite a
simple job to make and erect. and there is
no eccentric to bother about.

Barrel

IT In quite possible that our enterprising
advernsers will be able 10 supply a little
gunmetal or bronze casting comprising barrel,
valve box and supporting lug in one unit: if
not. it can easily be built up.

For the barrel, saw or part off a piece of
Ys-in. round bronze or gunmetal rod, to 2
length of 2%4e-ins. full. Chuck in three-jaw,
face the end. centre, and drill clean through
with @ No. 21 drill. Open out 10 ¥%-in.
depth with “a2-in. drill, tap 14-in. by 40, and
make a gland to suit, from a bit of the same
kind and size of rod, by the same process as
yvou used when making the piston glands.
The other end of the barrel is filed out semi-
circular, with a 34-in. round file. to fit snugly
on ithe ouiside of the valve-box.

VYalve Box

To make the valve box. pari off a %-in.
length of the same kind of rod as used for
the barrel. Chuck in three-jaw. cenire.
¢nll nght through with No. 24 drill. then
open out and bottom 1o a depth of bigin
with ¥yo-in. drill and D bit. Tap &y¢-in. by
32 or 40, and don’t run the tap in far
enough to spoil the valve seat formed by
the D bil.

Reverse in chuck, and repeat process, ex-
cepl that the D hjit need not be used: then
Tun a “a.-in. parallel reamer through the
remnants of the 24 drill hole. Fit a ¥%-in.
by 40 union nipple to the D-bitted end.

Cut a piece of %-in. sheet brass, 113
long and 9%yu-in. wide: attach this tep. 8
arily 10 the side of the pump barrel, in ate
position indicated in the drawing
cQuple of l4¢-in. brass screws, PUt thrond
clearing holes in the plate, into tapped hat
In the barrel.

It doesn't matter if you pierce the pol
the most important thing is that the
should be parallel to the valve box Whest'
the latter is placed in the half-round rece s
in the end of the barrel. Clean the OUulside
of the valve box, set it in the recess, g

tie it in position with a bit of thin ir:
The

binding wire: take care to have the Unios.
nipple parallel with the pump barrel. ;
joints between valve box. nipple, barre]
and plate, can then be silver-soldered at
one heat, same as described for boiler |
uings and other small gadgets. Afier picks.
ling, washing off and cleaning up. poke the'
No. 21 drill down the barrel again. apd
carry on right through the side of the valve
box until the drill makes a slight countersink
In the opposite side of the central passage-
wa\,
The drill should pass about Lj;-in. bel
the D-bitted seating, which. of course. m
not be distorted: but it would be an
vantage 1o cut away the little bit of
between the end of the hole. and the
chamber which is directly under it.  This.
can be done with a little chisel made from
the tang eng of a file, or from a bit of silver’
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|, This will enable water to pass the
| and enter the pump barrel when the

{‘::}] 1« fully lifted as it will be when the

“engine 18 Tunning fast, and ensure the pump
working 1o 1s full capacity.

. Fit 2 Sye-in. rustless ball, and a valve cap,

" |
-

“go the upper chamber by the methods de-
“gcribed for ‘the hand pump. A fitting is
‘glso made for the bottom chamber, in the

>

“game manner as described for the hand

ump: but mstead of beng drilled nght

‘Rrough. it is drilled * blind.” as shown in
- ghe secnional illustration, and a 14-1in. by 40
~gnion mnipple silver-soldered into the side

"
»

of it. ™Note that it 1s essential that the lift

of the balls must not exceed I5;-in., for the
simple reason that if they do, water will
flow back through them as they close, and
reduce the efficiency of the pump to a great

extent.
Pump Ram

The pump ram is a 3-ins. length of Syo-in.
rustiess  steel or phosphor bronze. or
mchel bronze (what we used to call German
siiver). one end of which 1s shghtly rounded
off. and the other end turned down for Y4-in.
length 10 Ya-in. diameter. and screwed Y-in.
of & BA

Crosshead Arm

To make the crosshead arm, saw and file a
piece of “uo-in. steel plate 10 the shape shown,
finished size being |%s-ins. long, %¢-in. wide
at the bottom, and Y%--in. at the top. The
bottom part 1s thickened up to enter the re-
cess at the side of the crosshead between
the upper and lower shoes. but a piece of
Lissin. or 16 gauge stee]l 74¢-in. wide and
7¢-in. long: file 1t to an easy fit in the recess
in the crosshead. then temporarily rivet it to
the crosshead arm by a couple of }y4-in.
rivets. or bits of domestic pins, locating it to
Le-in. from the bottom.

To make the eye at the top. chuck a bit of
ba=in. round mild steel: face. centre, drill
down aboult “5g=1n. in, depth with No. 30 dnill.
and part off a Bg.-in. slice. If the upper end
of the crosshead arm is slightly recessed
longways with. a rat-tail file. the eye will
“stay put” by aid of a bit of binding wire
wound around longitudinally; the joint can
then be brazed. and the thickening piece
brazed on 10 the arm, at the one heat. Use
either a bit of soft brass wire, or a bit of
Sifbronze. for this job; silver-solder is not
quite suitable.

Beginners shoyd recollect that iron and
steel brazing jobs should never be pui into
acid pickle; just quench in clean cold water.
and clean uo. Drill a '4-in. hole on the
centre line. l-in. from bottom. and the arm
1s complete.

We made one of the crosshead pins longer
than the other, and this should be put in the
right-hand crosshead. Place the arm over it.

with the thickening piece bedding down in
the recess, the pin passing through the hole
in the middle: secure with a Y-in. steel nut

on the outside.

Steel spring washers are now available.

right down to 1yg4-in. or 10 BA. size: ‘and in
places where a nut has any tendency to slack.
such as in the present case. it is advisable to

use them. . They are-very handy also for

spring pin nuts, which very often begin to
move when an engine is running. and upset
the axle load adjustments.

6%-ins, long. Bend 11 10 the shape §
the plan view of the complete
bly: the distance from outside the g4
the outside of the bolting face, shonl
exactly 4o-in. If you are slightly «.22
either way. the top of the Crossheag %
could be bent slightly to suit,
wouldnt look very engine-like, so 3




keep the exact measurement. o
Drill @ No. 30 hole in each lug, for ¥
fixing screws. The bracket is then plas
centrally over the leading coupled whet:
“16-in. from the top of frame as shown BB
that it is parallel with top of frame g
hold it temporarily in position with 2 tett
maker’s cramp: run the 30 drill through ghe
holes, making countersinks in the frame, foi:
low with No. 40, top %4-in. of 5 BA_, as
put screws in. #
Now follow very carefully: put the pu
ram through the eyve in the crosshead s
and secure with a nut. Slide the pump b:
over 11, then put the connecting-rod on
‘side of the engine, on back dead centre, '
that the piston rod is fully extended. Sk
the pump barrel forward on the ram. ug
the latter hits the end of the hole. and
entered as far as it will go. Now draw &
-barrel back Ja--in., and put a tool o1
. cramp over the bracket and the plate at fh
side of the pump barrel. to hold it secureld
in position while testing for alignment.
Turn the wheels slowly by hand. and +
the pump ram: if it moves easily in and ol
of the barrel without any tendency to binl:
or run hard. and keeps in perfect alignmeng
with the barrel, the adjustment is OK., solf
all vou have to do. i1s run the No. 34 4
through. the holes In the plate. make 12
tersinks on the bracket. follow with No.:
drilling right through the bracket, tap 6 8!
and put screws in. e
If there is a slight tendency to bind. it m®
be overcome by slightly slacking off the s
holding the end of the ram 1o the crossheal
and re-tightening: or the hole may 3
slightly enlarged by putung a No. 28
%4-in. through it. It does not matier in UM
least. about the end of the ram being slighi§
eccentric to the boss at the 1op of the crc
head arm. k.
When all set. and the screws tightened, 18
ramm should slide in and out of the long
barre] perfectly freely. and the gland m&§
be packed with a few strands of grapid
varn. or better still. a few strands from
of hydraulic packing as used for presses,
: and ether water-driven machinery.
in lock-nuts on the projecung ends of the
gTEWS inside the bracket. would be an ad-
gantage 1In keeping the pump perfectly lined
gp 1 will describe the pipe connections
wher dealing with the complete plumbing

Feed Check Valves

“ On the big engines, the feed water enters
the boiler by way of a couple of top feed
glacks, one at either gide of the safety-valve
casing. On the small engine, we can't put the
clacks up there. because they would look
gnsightly; as Nature cannot be scaled, we
“pave 10 use bigger valves, in prkoonion to
gize. than those on the full-sized job. A
gompromise is called for, as the ¢ or
check valves, must be placed somewhere be-
gween pump and delivery point: and plain
flanged elbow fittings are used where the
pipcs are attached to the boiler. '

On the left hand side of the engine, a
horizontal valve, the ball of which 1s kept
seated normally by a very light spring, takes
the delivery from both the injector and the
emergency hand pump, and passes it on to
the top feed fitting. On the right side, a
vertical clackbox with a long body, i
attached to the inside of the frame. The
water from the crosshead pump is delivered
mto a union fitung at the side. and from
there it can pass either to the boiler, via the
pall valve immediately above the union. or
back to the tender by wav of a pipe con-
nected to the lower union and the bypass
valve under the footplate.

Check Valve Horizontal
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To make the horizontal check valve. chuck
an inch of %,¢-in. hexagon brass rod in the
three-jaw: face the end. centre deenly. and
drill nght through with No. 34 drill. Tum
down 4-in. length 1o !,-in. diameter. and
screw 14-in. by 40,

KReverse in chuck. open out to %¢-in
depth with 7n0-n. drill and D-bit. and ream
the remains of the 34 hole with a4 Yi-in. paral-
le] reamer.

Tap Yi-in by 40, and make a little cap to
suit, same as the top of the tender hand
pump. Screw it Y-in, bv 40. and counter-
sink for union nut and cone: sl chtly counter-
bore the inner end with a No. 21 or v 117
drill.  Seat a 9=o-in. rustless ball on the
D-bitted seating. and put a very light bronze,
Tustless steel. or hard brass wire spring be-
tween the ball and cap as shown.

This only needs to be sufficiently strong
1o Keep the ball on the seat. as the valve .is
erected in a horizontal position. and the ball
will not normally seat by gravity, vet must
Dot be overloaded. |

Vertical Check Valve

_For the vertical check valve. on the right
side, chuck a piece of 3-in. round brass rod.
2-ins. long, in the three-jaw. Face. centre

and dnll right through with No. 34 drill
Open out and bottom with g--in. drill and
D-bit, to %¢-in. depth, tap Y%-in. by 40, and
ﬂut the end of a Yg-in. paralle) reamer in the

0. 34 hole for about 3%-in. or 8o, to form a
true secaung for the ball

Reverse in chuck, turn down Y-in. of the
other end to Y%-in. diumeter, screw ls-in. by
40, and countersink for union cone.

Al %rin. from the other end, drill a $je-in.
hole .in the side, and fit a %-in. by 40
union nipple in it, made as described for
boiler fittings. At the union end, fit a plate
similar to that on the barre] of the crosshead
pump, but Jg-in. thick and %-in. long, tem-
porarily securing it with a 3¢-in. brass screw.
Silver-solder this and the union nipple at
one heat; then pickle, wash off, clean up,
and fit a wvalve ball and cap, same as
described for the top of the tender pump.
This ball should not have more than 150-in.
lift. Drill two No. 34 holes in the plate, as
shown. The position of both these check
valves, and the method of connecting up,
will be shown and explained when dealing
with the whole of the pipe connections.

Top Feed Fittings

 For reasons already explained, these are
simply flanged elbow fittings, and contain
no valves: they have, however, internal pipes
arranged to divert the incoming feed water
towards the front end of the boiler.

To make them. chuck a piece of 3-in.
brass rod in three-jaw; face. centre, and drill
down %f;—!n. only with a No. 23 drill. Tum
down Ys-in. length to Y%-in. diameter. and
part off a bare %-in. from the end. )

Reverse in chuck. and tumn the other end
to Y-in. diameter, leaving a flange 3%--in. in
thlckne.':s. File this to an oval shape, as
shown in the plan view, and drill a couple
of No. 40 holes in it for the fixing screws.

Drill a No. 23 hole in the boss above the
flange, breaking into the blind hole in the
middle, and round off the top as shown.
Soften an inch of Uzs-in. copper tube. drive
it into the hole in the lower boss. and bend
It Into a curve #s shown. Note, you need
one right and one left hand.

Drill a Y%-in. hole in the boiler barrel at
each side of the safety-valve bush. the edge
of the hole being about 34.-in. away from

the bush. File off anv burrs. then put one

of the fittings into each hole. with the bends
pointing forward, and the holes in the upper
bosses facing outwards.



Run the No. 40 drill through the holes
in the flanges. making countersinks on the
boiler barrel: follow with No. 48. tap ¥=-in.
or 7 BA.. and put screws in temnorarily.

Don’t fit any jointing, as the fittings have to.

come out again to have the pipes fitted,
after their length has been measured. as
described in following notes.

BEFURE connecting up the pipes. we
need two more valves, a screw-down
valve for the by-pass, and a check valve or
clack box for the hand pump feed, to enable
it to discharge into the boiler through one
of the top feed fittings, which 1 preferable
10 having an extra clack in the backhead.
This valve is very similar to the screwdown
valves for the boiler fittings,”

Lhuck a bit of 3%-in. round brass rod in
the‘three-jaw; face the end, centre, and drill
down 7g-in. depth with No. 48 drill. Open
oul 10 +-in. depth with No. 30 drill, and
botitom 1o %-in. depth with a D-bit same
size. Further open out about '4-in. of the
end with No. 21 drill, and tap the No. 30
section either “g»-in. by 32 or 40; ] use 32
pilch for these valves because i1t gives a
guicker acuon. Be careful not to spoil the
D-itted seating. Turn down Y%-in. of the
outside to '4-in. diameter. and screw Y%-in.
by 40. part off at 1'4-ins. from the end.
Reverse in chuck. and turn down the other
end 1o %-in. diameter for Y-in. length:
aiew ‘g-in. ofr 5 B.A.

At “yp-in. from the shoulder, drill & bage-in,
hole. breaking anto the blind end of the No.
4% dnll bole: and another at right angles
10 1t: then diametrically opposite, but 4-in.
from the screwed end. drill another hole.
using No. 23 drill  This should break into
the iapped hole, just above the D-bitied
seating.

Two Y-in. by 40 countersunk union
nipples. madg 1in the same way as described
for the boiler fitings. are squeezed into the
two bottom holes. and an inch of Sgo-in.
copper tube, thin-walled (say abour 24
gauge) fitted 1n the upper hole.

Both nipples and the pine are then silver-
soldered into the body of the valve at once
heal. After pickling and cleaning up. the
gadgc: should look like the plan view given

ere.

The valve pin 1s made from %g+-in. rustless
steel. or bronze rod (either nickel or phos-
phor) by the same process described for
the injector steam valve. blower valve, etc..
and same apphes to the gland nut, which
1s made from 9;a-in. hexagon brass rod.

The overall length of the valve pin is ap-
proximately 34-ins.. which will allow it to
project about I+-ins. above the footplate in
the cab. Drill a WNo. 53 cross hole in the
1op. and force in a bit of 16 gauge steel wire
tordimary will do, 1if rustiess isn't avail-
able) 10 form the handle. Pack the glai
with 8 few strands of graphited yam
unravelled hydraulic pump packing,

-
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This is very similar to the injector claa
Chuck & bit of 3-in. round brass rod sa
three-jaw: face. centre, and drill down &%
bare 1¢-in. with No. 34 drill. Open o
10 & bare Byg-1n. with “g2-1n. drill, and bot
with a D-bit same size. 10 3%-in. depths
Slightly countersink the end of the hole, apd
poke & Yg-in. paralle]l reamer into the reme
nants of the No. 34 hole. Tap the

cnd Y-in. by 40. At 34¢6-in. from the

crill a fgo-in. hole into the ball chambt?‘:-"é
at *ya-in. from the bottom. diametrically gp- -
posite. drill a “He-in. hole into the blind
‘x=1n. reamed hole. :

Fit a ‘%-in. by 40 couniersunk uniop
nipple into the upper hole. The lower hole

6 3

carries a longer nipple with a coarser

lor quick attachment of the union on the

iender feed pipe. &
To make it. chuck a piece of 3-in. hexa-

gon brass rod in the three-jaw; face the end

centre deeply with size & centre drill, and
drill down about 7g-in. depth with No. 40
drill. Turn down 4-1n. of the end to Y%-in.
diameter, and screw Y-in. by 26,

Part ofl 34-in. from the end; reverse In
chuck. and turn down & barc -1n. of the
other end. 1o a tight squeeze it in the bottom
hole 1n the clack body. Press 1t in, and
silver-solder both 1op and bottom nipples at
ine one heat: pickle, wath off. clean up, and
then fit @ “»o-in. Jusiless sieel or bronze
bzall, and a hule cap. similar to that de-
scribed for the upper valve of the cross-
head pump.

Pipe Brackets

In full-size practice 1t 1+ found conveni-
ent 10 arrange the connecuons between
cngines and tenders, so that any wender can
ne attached to any engine. This 1s also my
own practice, and the tender of my old
2+-ins. gauge 4-4-2 ~ Avesha " has been used

for tesung every 24-ins. gauge locomotive 1.

have built, before the engine on test had
2 tender of its own.

The reproduced illustration of the drag
team for the little * 1.000 " shows the Jay-
out I have adopted for 3i-ins. gauge. for
locomotives having hoth pump and inector.
The connection for the pipe coming from
the tender hand pump., nceds & union, as
the waler 1 that pipe 1> under pressure.
nut 1or the injector feed. pump feed and
ny-pass pipes. similar shp-on hoses of rubber
tube (known as ° feed-bags™ by engine-
men) are all that are required.

The pipes are brought to the drag beam
in the usual wayv. and carried by brackets
or chips attached to the beam. In the illus-
tration. brackets arc shown: but clips can.
0l course, be used by any builder who pre-
iers them.: as shown in the detail sketch.

If the frame has been attached to the
beam by pieces of angle. an angle-shaped
bracket must be made. and this can either
be made from a piece of 24-in. by Ume-in,
brass angle 1%-ins. long. or bent up from
a piece Of Swo-in. sheet brass measuring
1%-1in. by 1l-ins. Bend over 34-in. of the
longer side: and round off the bottom
corners, and drill two holes at 3%-in. centres
as shown.

Holes for the pipes are drilled No. 21,
and the hole for the hand pump union,
drilled Y%-in. Slots are filed in the brackets
to clear the frame plates, and the brackets
attached to the underside of the drag beam
by three “z.-in. or 7 B.A. crews, running
Into wpped holes in the thickness of the
beam. Cheesehead screws are shown in the
illustration. as thev are not conspicuous, but
hexagon heads may be used if desired. The
brackets are sel approximately 14-ins. apart,
mcasured between adjacent edges.

If the frame has been brazed. and there
are no angles attached to the beam, the
brackets can be made as shown on the
richt side of the beam in the drawing.

Simply cut a piece of 330-in. brass sheet
to l%-ins. length and 1lg-ins. depth, drill
it for the pipes, round off the corners, slot
it to clear frames, and attach to the inside
of the beam by tgo Ys-in. or § B.A. counter-
sunk screws. 1f preferred, these may pass
through clearing holes in the bracket. and

have nuts on the inside, instead of being
screwed into the bracket.

Pipe Clips

If clipﬁ are preferred. these can be made
by bending the end of a strip of 16 gauge



brass. Y-in. wide, into a loop just by but. whilst zn ordinary cone is required for

enough to carry the pipe: the other end the union on the steam palve, a small fla
I~ attached to the frame as shown in the collar 1s needed for the injector end of the

detail sketch. pipe. This 1s silver-soldered on, same as the

Two screws suffice for both c]jps; these cones: and when in place, it butts up aganst
pass through clearing holes in the clips. amd the injector sieam cone and is held ughtly
are nutted on the omgjdi; of the fﬂm_ ;:gums: 1t by the union nut. lhcl_‘tb} prevent-
allowing for easy dismantling if needed. Ing anv escape of steam. The injector. now
Clips, as shown, alter the spacing of the being supported by pipes at both ends, need-
pipes a little: but this will not matier. as no more SARSIUTICE 10 mamtain 1< posiuon.
the rubber hoses on the tender have enough and will * stay put. | _
flexibility to allow for it Finall\ make a little inverted swan

If a clip is used for attachment of the nech  of  “a»-in.  copper pipc. with a
hand pump clack box, the 4-in. by 26 nipple va-in. by 40 union nut and cone on one end:
must be made with the screwed part 3%-in. attach this to the water inlet of the injector,
long, to allow for passing through the with the straight end of the pipe going

and accommodating the lock nut, as through the right-hand hole in the left-hand
as the union nut bracket under the drag beam, protruding

- about in. or so. See diagram of connec-
ngn;::uz:!h; uo; .fcfli”fim'i}f’in’é‘ﬁfe"ugif tions. Screw a little bit of pipe about 4-in.
are best obtained from the actual job; I use long. into the overflow hole in the injector.
“a bit of thick Jead wire, which can be read- B“f’_l the job is complete.
ily bent o -any shape by finger pressure, aave ﬂ"_f Sleam pipe as close to the
run around corners, or wherever desired, boiler backhead as possible, so that it keeps
and then easily straightened out.  When hol. and supplies dry steam to the injector:
m”hured' .‘h,{ gl"tﬁ lh: exacl lmgth -Df bccaUSE 1f anyv waler goes over 1o the gadFCL

. D ihat not an ik whether by priming or condensation. the
::EI:P";CPL{:’ ““chd- 5O that - Injector will not work. As it depends on

If vou haven't already temporarily at- Ils acuon for the steam condensing in the

tached the left-hand 1op-feed fitting. do it water, and giving up its velocitv to the
now, by drilling a '4-in. hole close 10 the water 1in the process. it should be obvious

safetv-valve bush. inserting the curved pipe.
and sccuring the flange 1o the boiler barre)
by & couple of “u.-1n. or 7 B.A. brass screws.
Now bend the * down ™ pipe so that i1 lies
close 10 the boiler barrel, then turmms back
towards the fooiplute end of the engine just
above the level of the tops of the driving
wheels.

Remove the whole assembly, cut the pipe
thort at the end of the bend, and fit a union
nut and cone. Y-in. by 40 thread: atiach this
10 the outlet end of the horizontal check
valrve. The assembly can then be replaced;
be sure the pipe leading from the check
valve 10 the top feed fitting lies snugly
against the boiler barrel. with no kinks nor

that if water goes down the steam pipe,

1* cannol condense any further. and there

vill be “nothing doing ™ in the way of
boiler feed. Priming is always indicated by

a spluttering of nearly-boiling water from
the injector overflow pipe.

Connecting the Pump

First of all. attach the vertical check
valve and bypass fitling. to the inside of
the right-hand frame. In line with the
safetrv-valve bush. ]t will be found that

this will fit in very nicelv, just 1n front of

the hornblock: the top of the upper union
sbould be about Jevel with the top of irame.
though the exact position doesn't matte;.

as long as vou have room enough to get

dents 1n 11, 10 spoil th 2 .
D € appearance. Sweal the union nut on

over the flange and screwheads with solder, " The screws can be put in between the
samc as you did for the stayheads and nugg spokes of the driving wheel: the holes in
Now hold the injector temporarily in 5 the frame should be drilled No. 34 and

countersunk., and countersunk-head 6 BA.
steel screws put through both frame and
flange of the valve, with nuts on the inside.
To ensure the screwholes lining up, the

between the trailing wheel on the lefy nd,*
and the drag beam. the top of the injecio®
body being about level with bottom of
frame, and 4-in. or so away from it. Make!
a mark on the frame, level with the union’

the measurement from this, to the inlef.
side of the horizontal check valve, and cut
a length, bz-in., of copper pipe 10 suijt -,

If vou take a look at the general arrange--
ment drawing of the engine, published when
this serial started. or preferably the fyl)-
t1zed blueprint, vou will see a pipe appar-
ently emerging from-he running-board, fo)-
lowing the curve of the wheel splasher, and
disappearing behind the nameplate. This is
~the joher we are now fitting: it is also shown
on the diagram of injector connections.

Fit a union nut and cone on each end’
(Y4-in. by 40 in both cases): screw the unior
on the straight end., on to the horizontal
check valve, and screw the curved end
union nut. on to the injector delivery clack,

If the injector sags down when you Jet
go of 11, just prop it up temporarily with a
bit of wood. or anything that happens - to
be handy on the bench: then take the dis-
tance from the steam cone end of it, 10 the
injector steam valve on the boiler back-
bead. and cut @ length of Syo-1n. copper tube
o suit’

L nion nuts will be needed to connect this
ptpe both to the sieam valve and injector:
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. . , A holes in the fia should be dri
screw on the injector delivery clack. Tage. = nge showid be drilied after

those in the frame. the valve being held
temporarily in position by a toolmaker’s

cramp: their exact position doesn't matter.

If already drilled in the flange. take the

centres of the holes with a pair of dividers,
and transfer the measurement to the frame.

When transferring hole locations in child-

hood days, 1 used 10 ger a strip -of paper,

lay it over the holes, and rub my small oily
fingers over it; this showed the holes as
little grubby circles. I then laid the bit
of paper on the metal where | wanted 10
drill the holes 1o same measurement. and
carefully centre-popped the middle of the
little dirty rings. Simple. but very effective.
4s the holes never failed 10 line up.

Put the right-hand top feed fitting tem-
porarily in place, same as mentioned for

the left-hand one; set the down pipe to
lie close to the boiler, and cut it off level
with the top of the union screw on the ver-

. tical clack. Remove pipe and fitting, fit

@ union nut and cone, replace, and con-
nect up the union to the fitting. Sweat
over the flange and screwheads as before,
10 ensure steam-tight joints,



HE next item is 10 connect up the top

union on the crosshead pump owutside the
frame, 1o the union on the side of the
-vertical clack inside the frame: and here
vou will have to be mighty careful, because
the pipe has 1o clear the coupling and con-
necting rods, and this necessitates fairly
sharp bends, which must be made very care-
fully, to avoid kinking the pipc and obstruct-
ing the flow of water. This 1s one instance
where the bit of lead wire comes in very
handy, to get the exact length of the copper
pIpc.

Run the pipe first from the union on
the pump, In towards the {frames, then down
between the leading coupled wheels and
the driving wheels, under the frame. and
up 10 the umion on the vertical clack, at-
taching by the usual union nuts and cones.

Alternatively, the pipe could be run over
the top of the frames. between the wheels.
the upper bend being hidden from view
by the continuous long splasher. Anvway,
please vourselves—it doesn't .matter which
wa\ the pipe poes, as long as the water gets
into the boiler.

The pipe from the bottom union on
the pump valve box 'can either go down-
wards and turn in under the frame between
the leading coupled and driving wheels be-
low the coupling rods, or it can follow
the course of the delivery pipe. if over the
top of Irame, wrning downwards aiong-
side the clack.

In either case, it then poes along below
the bottom of the frame, well 1o the side.
and clear of the ashpan. till it reaches the
back of the latter; then it turns slightly
inward and upward. and goes through the
left-hand hole in the right-hand bracket.
projecting the same amount as the injector
feed pipe. A pendant clip should be at-
tached 1o i1t between the driving and trail-
ing wheels, 10 keep it clear of the ashpan.
and prevent 1t sageing down: this clip is
similar to those illustrated in the detail
sketch. but is attached 10 the botiom edge
of the frame by a single screw.

Bypass Valve and Hand Pump Clack

Put the pipe on the bypass valve through
the right-hand hole in the right-hand
bracket, so that it projects 4-in. or so: then.
holding it in a vertical position. measure
up for & l4e-in. sheet metal supporting
bracket, as shown in the illustration.

This can be made from a piece of sheet
brass 2-ms. long and 34-in. wide; bend at
right angles %-in. from the end, and cut
awayv the parts not wanted. Drill a No. 30
hole in the foot, put the screw at the
bottom of the bypass valve through it, and
secure with a nut; then atiach bracket 10
frame as shown, so that the valve is ver-
tical, one bottom union pointing ahead, and
the other across the engine. Screws can
be put in either as.shown, or clearing holes
drilied through both bracket and frame.
screws poked through from inside, and
nutted outside, which 1s easy,. as the valve
stands clear of the vertical part of the
brackel.

The lower nipple of the hand-pump clack
1s pushed through the %-in. hole in the
‘lefi-hand bracket, and secured with a %-in.
by 26 Jocknut, as shown in the diagram,
leaving enough screw threads projecting
behind the locknut, 10 allow of easy attach-
ment of the union on the tender pipe.

The upper union is then connected to the
bottom union of the bypass valve pointing
across the engine, by a piece of B4»-in.
pipe with appropriate nuts and cones on
ecach end: see diagram.
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The final bit of plumbing is about the
easiest of the lot, and merely consists of
connecting the forward-pointing union on

‘the bvpass valve, to the bottom union on

the vertical clack, by a piece of Bjo-in.
copper pipe with a union nut and cone
on each end. -

This pipe should parallel the feed pipe,
and be set 10 clear the ashpan. If it shows
any tendency to sag. fit a clip; about the
casiest way of securing both pipes is to
make onec clip, with the looped part big
enough to take both pipes.

As some beginners seem rather hazy
about the operation of the pumps and the
circulauon of the water, mavbe 1 had better
explain for their benefit, that to prevent
airlocking, 1irregular pump action, water-
hammer. and other ills that sometimes occur
in small hydraulic apparatus. the pump is
alwavs pumping te full capacity. whether it
is dehivering to the boiler or not.

This 1s 1n accordance with full-size prac-
tice on the Stroudley tank engines. When

the bypass valie is open, the water takes

the hine of least resistance. and reiurns to.

the tender via the connecting hose (~ feed-
bagr ) and an internal pipe leading 10 the
1op of the tank.

When the bypass valve i1s closed. the water
has to force the dehivery clack and enter
the boiler. By partially opening the by-
pass valve, delivery of water to the boiler
may be regulated to any desired quantity;
and a little practice will enable a driver to
keep a constant level in the gauge glass,
all the ume the engine is running.

When using the 1ender hand pump while
standing, or in emergency, the bypass valve
15 closed.  Water then passes through the
pipe going from the hand pump clack 10
the bottom of the bypass valve, out through
the other umon, and along the bypass pipe
10 the verucal clack, which it pushes up,
and enters the boiler via the top feed fit-
ung. It cammot get into the crosshead
pump, being stopped by the upper valve of
same. On the other hand, when the cross-
head pump is operating. and the bypass
valve 15 closed, water cannot get back to
the tender via the cross pipe, as it is arrested
by the hand pump clack. The above ex-
planation, plus a couple of minutes’ study
of the diagrams, should * clear the air " (or
water!) for any beginner.

Road Test

If & track and a passenger-carrving flat
car 1s available, the locomotive may now

be given its first wrial run.  Fill the boiler
through the safety-valve bush, until the
waler shows about two-thirds up the gauge
glass,

Fill the lubricator tank with a good gual-
ity steam cylinder oil, sunable for high-
temperature steam. Ordinary grades of oil
sold for automobile engines are not wvery
efiective. as they do not cling 1o the rub-
bing surfaces in the same way that proper
" superheater oil " does; being intended for
high-speed work. they merelv * wash faces ”
instead of * staying pul,” in a manner of
speaking.

What is needed, is an oil that will form
a tenacious film between piston and cvlinder
bore, and piston-valve bobbin and liner.
forming a steam seal as well as a lubricant
At present 1 am using Cvltal B0-S. a pro-
duct which has the consistency of black
treacle (molasses)- when cold: but Vacuum
600 W, Wakefield's and Price's superheater
oil. or any other good reliable firm's
cvlinder oil will do.



Give the ratchet wheel of the lubricator
a few turns by hand, so that the connecting
pipes between lubricator and steam pipes
are filled with oil, and a few drops has
entered the cylinders 1o help starting from
cold. Oil every moving part of the engine's
“works " with a2 good grade of machine oil;
a small force-feed oiler, as sold for motor
cvcles, is about the most handy tool for
the amateur engine-driver. Mavbe at some
future date I'll describe how to make &

small edition of & proper locomotive oil-
{eeder.

The flat car needs & small un fixed on
the front end, to carry water. This should
have & stop cock soldered into it near the
bottom, and two bits of 9g2-in. copper pipe,
one al the botiom and one at the top.

The cock should be connecled 10 the
injector feed pipe by & bit of rubber tube:
and the bottom and top pipes just men-
noned, are likewise connected to the pump
feed and bypass pipes respectively.

A small box to carry some coal is also
required. The coal should be either Welsh
steam coal, 8 mixture of Welsh and anthra-
cite, or anthracite peas. If the first two,
break up to the size of small beans, and sift
all the dust out.

Draught

For beginnery’ benefit, I might mention
here that there 1s no natural draught in a
little locomouve (in fact, there 1s none on
full-sized modern engines with short chim-
nevs), so an aruficial draught must be pro-
vided wnul there is enough steam 1o work
the engine’s own blower,

If an extension chimney and auxiliary
blower or fan (described earlier in these
notes) are not available, connect up an
automobile tyre pump to the hand-pump
urnon on the lefi-hand pipe bracket, and
get some willing heiper to pump 1t for you
whilst vou attend to the fire. *

To start the fire, put some charcoal or
wood chips in a2 big tin lid, and wet them
well with parafin. Shovel enough into the
fircbox 1o form a laver all over the bars.
then throw in a lichted match, and start
the blower or fan. or get vour hebper to
work the tyre pump. turning on the engine's
own blower, so that the air pumped into
the boiler takes the place of sieam, and
creates & draught. The fire will soon start
roaring: add more charcoal or wood until
\ou get a pood red fire bed, then vou can
shovel in some coal, but not too much at
a ume,

Steam should be showing in four minutes
or so. and then the auxiliary blower or fan
can be taken off, and the engine's own
blower used. so vou can “payv off " vour
helper. as the boiler will now do its own
blowing.

As soon as the steam gauge indicates
about 50 lbs., open the cylinder cocks, put
the reverse gear in full forward position,
and open the regulator. If vour workman-
ship is O.K., there will be a terrific hissing
of steam and water from the cocks, and the
engine will slowiy move off.

Don’t attempt to ride on the car vet;
wait until she 1s warmed up. and drv steam
1s 1ssuing from the cocks: then shut them.

take vour seat on the car, open the regu-

lator a hittle, and vou'll be well rewarded
for all vour patient labour, - |
As the engine gets into her stride, bring
the reverse gear back until the nut 1s almost
in the middle of the screw, and open ﬁff.-.
reculator a little more; by this ume 3.‘0111!
be travelling like the “ Cornish KRiviera’
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in & hurry, and the safery-valve will be
blowing off. | |

Firing

Look after vour fire and water. Con-

trary to what a beginner might expect, the
proper ume to pop & bit more coal on is
when the fire is fully incandescent—nearly
white all over—and the safety-valve is
cither blowing off, or just going to; if you
let the fire die down before using the shovel,
vou'll lose sieam badly before it burps up
apain, probably have to do what engine-
men call * stop and have a blow-up.”

Don’t let the water fall much below half-
a-glass, either; as soon as it drops to the
haltway mark, put the pump or injector
to work. To use the pump, close the by-
pass valve. To start the injector, open the
coch on the temporary water-can fully, wait
untul a stream of water runs out of the
injector overflow. then open the steam
valve. The injector will then give a
splutter and & “sneeze ™ and “pick up "
right away, :

Should there be anv dribbling from the
overflow pipe, shut off the water a little
until the dribble ceases; the injector will
then make a noise like a linnet chirruping,
whilst the water steadily rises in the gauge
glass. When shutung off the injector, close
the steam valve firsi,

Very little pracuce will enable a driver
of average " savvy" 1o regulate running
speed. maintain steam pressure, and keep up
the water Jevel for an indefinite ume. My
old 24-ins, gauge * Avesha' once made a
non-stop run of over five actual miles. haul-
mg my weight—equal to pulling a 27-coach
train from London Bridge to Brighton—by
taking a jug of water on the flat car, and
refilling both tender and lubricator on the
run.

When your run is finished, pull out the
ashpan pin and dump the residue of the
fire, plus clinker and ash; give the engine
8 good wipe down—it is a “crime ” 10 put
an engine away in a dirty condition—have
& pood look round her. same as a full-size
driver wounld do, to see that nothing is
loose, broken or missing. If all is O.K.,
then we are all set to go ahead. and fit the
superstructure  (running  boards. cab,
splashers, etc.), which will be the next job..

'HE running boards, or side platforms
(usually known as * gangways " among

‘enginemen) may be made in one piece each

side, or in three rate sections; 1 usually
make mine in the former way; but beginners
may get better results with the three-piece

construction.

One-Piece Construction .
If vou want 10 try the one-piece method,

£cl & piece of 16 gauge sheet brass or steel. |

1%-ins. wide and about 2-ft. 5-ins. long. At
approximately 13-ins. from the end. bend
it over 8 bit of %-in. round bar held in
the bench vice until the metal each side
of the bend is at nght angles. Then ai
Y4-in. above the bottom of the bend. make
another in the opposite direction, at a sharp
right angle. At 2l-ins. from this. make
another right-angle bend downwards. casing
out into another curved bend similar to
that at the front end.

See that the ™ high-leve! * piece of metal
between the bends, 1s paraliel 1o both the
" low-level " pieces at each end: then trnim

offi each end to the dimensions given on
the drawing.

Three-Piece Construction



For the three-piece construction. cut a
piece of metal, same kind as mentioned
above, 134-ns. wide and 1-ft. 9-ins. long.
this forms the centre piece. Each end sec-
tion 1s then made separatelyv. from shor
preces  of 134-inc. wide strip. bent 10
shapc and dimensions shown in the tllustra-
nons: these may be attached to the centre
section a1 either end. brazing. Sif-
bronzing. or riveung. putting a small plece
of Y4e-In. by '4-1n. angle in each joint.

Regular angle is not needed for this: VOu
can make up these odd bits of angle by
bending over scrap bits of metal in the
bench wvice. 1 ofien make, bits of angle
out of scrap cutungs. instead of throwing
them away. and they come in mighty useful.

The next job is 10 cut out the segments
10 clear the wheels and rocker gear. The
approximate positions of the openings are
shown in the nlan drawing. but check up
from the actual engine, so as 1o avoid gel-
ling an opening in the wrong place, or cut-
tng away neediess metal.

If the plates are gripped in the bench
vice with the marked line jusi showing, ap

_Abrafile ™ will remove the surplus jn a
Jifly, using the vice top as guide for the
long horizontal line. Alernatively, you nf

saw down the vertical lines with an ordin-

ary hacksaw, break out a bit of the meu[’-
long enough 10 admil & hacksaw blade on ity
side, then put the blade in the frame side-
ways, and cut along hornizontally, keeping ¢
the side of the sawblade pressed down on’}

the jaws. Trim up with a file,

Valances

The beadings or valances under the rup- ..

ning-boards can be made partly from 1,g-in.

by Y4-in. angle, and partly from 16 gauge

sheet metal. My own usual plan is 10 use
angle for straight runs and easv bends. and

Cul any antricate curves from sheet. In
the present instance, the straight plece under“f

the long top run. could be made from angle,

riveted 10 the underside of the running-

board 1,4-in. from edpe.

The 3-ins. odd of straight run. at the cab

end, could be made from angle; but the

fairly sharp bend. also the reversed-curve :
“twiddley bit™ at the front end. can be”

marked out on a piece of 16 gauge sheet

metal, sawn and filed to shape. and attached ~
to the underside of the running-boards, by

brazing. soldering. or two or three short bits

of angle at the back of each. either riveted

Or screwed.

Sifbronze Joints

Anyv lucky person who owns or has the
use of a small oxv-aceiviene blow-pipe, can
buiid up the whole 1ssue in a verv short
tuime. by using steel for the running-boards.
Y3e-m. by Y-in. Sleel strip for the straight

parts of the valances. and 16 gauge sheet .
tor the curves Sifbronzing the whole bag

of tricks.

When building ths original * Maisic."i
vsed that method. also made the cab and

tender body in the same way; the joints
were very neat, and the job a jolly sight
casier than soft-soldering.

Ordinary toolmaker's-type clamps. home-
Biade from Jz-in. square steel with 8, g-in.
stove screws, were used 1o hold the bits to-
gether whilst performing the blow-pipe act.

Incidentally. the firm supplving - Sifbronze
(Suffolk Iron Foundries Lid., Stowmarket.
Suffolk) issue a quarterly publication 1o all
Sifbronze users. called * Sif-Tips.” and in 1t
1s a comic character named George. who
Sifbronzes everything that needs repairing—
grandmother’'s spectacle frames, the baby's
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pram axle, mother's wringer, the family
lawn-mower—in fact. about the only thing
he doesn’t Sifbronze up. are the holes in
s uuhty soch~. Well, your humble ser-
vant is another one of the same kidney.
and although J'sv¢ no shares in the firm.
I'll say right here that their commodity has
never let mce¢ down el.

Attaching Running-boards

After fixing th: valances, the running-
boards can be atitached to the chassis by
a couple of '«-in countersunk holes at each
end. runming through No. 30 countersunk
holes 1n the plates. into tapped holes in the
top part of the vufier and drag beam.. Sup-
port will, of course. be needed in beiween;
and this can be provided by smali sheet-
metal or cast prachets located between the
coupled wheels. These mav be riveted to
the underside of the runnming-boards, and
attached to the frames below them. by a
single screw in each one.

Sheet metu! brackets should be cut from
16 gauge mutenial. 10 the shape shown in the
detail skeich. and bent on the dotted hnes:
these brachels are exceedingly stff, and will
never " give " o' their own free will and
accord; in fact. | niefer them to castings

Splashers

The long conunuous splashers are an In-
novation in Great Western pracuce: hitherto
all the engines have had separate splashers
with round tops arranged to suit the wheel
diameter. The single one 1s. of course. an
easier job 10 make and erect.

In the present instance. the side plate of
the splasher can be cut from 18 or 20 gauge
hard-rolled brass or steel sheet, to the
dimensions given in the illustration.

Tool Stowage

On the left-hand side of the engine. there
is a short upward extension where the
splasher joins the cab, and n fuli-size this

forms the entrance to the * pricker box,”
-where the fireman keeps his long tools,
instead of laying them on the tender; a
good idea, thalt. because on the Brighton
engines, we had to carry them on top of the
tender, and several cases occurred of a
pricker, clinker shovel. rake or dart slipping,
projecting out from the tender side, and
being caught by an engine coming the oppo-
site way, )

A case occurred of a clinker-shovel slip-
ping just as another train was passing; and
after smashing & couple of carriage windows
and cutling passengers’ faces with fiying
glass, 11 swung right around and knocked
the fireman clean off the footplate, causing
mrlri:us injuries, which luckily did not prove
fatal.

On the little engines. the worst that could
nappen 1s tools falling off the tender and
hiding themselves 1n the grass (they serve me
that trick!). so. unless vou are a relauon
of Inspector Meticulous. and have to have
every detail * just so.” the top of the long
spiasher may continue in a straight line
right 1o the cab front, as shown by the
dotied line in the illustration.

The top of the splasher is simply a strip
of the same kind of metal 1l40-in. wide. i
prass. it may be soldered to the side. two
ot three bits of angle being riveted in the
wint_at each end and in the centre. to stifien
1t up. Aliernatively, a piece of angle can
he used the whole length, instead. of solder-
ing. as in full-size practice. 14¢-in. bras<
rivets being used for attaching the angle to
both side and top of splasher.



This construction can also be used for
steel splashers. or the latter mav be Sif-
bronzed. as mentioned above: and a steel
splasher maj also be Sifbronzed 10 a steel
runmng-board, forming a handy self-con-
tained unit easily removable for servicing
the engine or doing any small repairs.
Brass splashers may be soldered to brass
running-boards. with strengthening pieces of
angle on the inside. as shown in the detail
sketch: or again, soldering may be dispensed
with, and a piece of angle riveted on full
length, as in full size.

A cover is required for the rocker gear
at each side; this does not require any detail-
ing out, as it is merely a ox made from
20 or 22 gauge sheet brass, one side being
straight and the other rounded. with the
outer end closed in. It is merely soldered

to the running-board. over the hole cut to

clear the rocker.

Cab Sides and Front

My own pet way of making a cab for®
an engine of this type, is 10 cut one sige
and half the front from & single piece of 4

18 or 20 pauge sheet metal, either brass of

sieel. bend it at the corner of the cab, and '

attach the two halves by a lap plate in the

middle, riveled to one half, and screwed '

1o the other.

If the cab front is made as a single sheet,i-

wilh separaie cab sides, it is usually an awk-
ward job to get the front 1o fit nicely over
the firebox wrapper, and takes some getting
into position. The drawing gives the dimen-
sions needed, and also indicates where the
bends are made. Note especially, the 34-in.
strip along the cab side, at the top. This
Is bent inwards, so that when the corner
bend is made, and the side and front are
at right angles, the top bend lies flush with
the curve of the upper edge of the cab front.
When the roof 1s made and fitted, it is at-
tached to this turned-in flange by three
countersunk screws and nuts each side.
passing through clearing holes in both roof
and flange.

The dimensions of the cut-away part
where the driver leans out when he can't
see signals through the cab window; also,
the side and front window openings are
indicated on the drawing. They mav either
be fretsawed out, with a metal-piercing saw,
or coping saw—merely a glorified fretsaw—

or & {retsavw masiune 1f avallabic, or by the
ancient but ea'y method of drilling holes
zll mround the outhine, breaking out the
piece of metal. and trimming with a file.
My " Driver” jg-saw machine does jobs
jike this in double-guick time!
~ To get the correct outline of the firebox,
there are two easy wrinkles. One 15 10 get
s bit of stout lead wire and bend 1t half-
way around the wrapper, pressing it into
close contact with same, remove 1t without
spoiling its shape, lay it on the sheet metal,
and carefully trace its outline with a scriber.
This line, when cut out with smps or saw,
should it the firebox outline.

The other wheeze 1s to lay the former
used for flanging the plates, on a piece of
cardboard., and mark the outline with =&

pencil. Cut! out with scissors, and * offer .

it up,” as the shopfitters say, 1o the fire-

box. If it doesn't fit closely all around, the
places where it doesn’t are marked, and the
card trimmed up with the scissors until 1t
fits closely to the firebox; this cardboard
template 1s then used to mark out the metal,
and check the opening after the surplus
metal has been cut away.

Don’t forget that when making up the
two sides of the cub. one front sccuon 18

pent right-handed and one left; errors are
easily made. and vop micht find. after an
hour or two spent @ careful fiiting. that
vou have two right or two left-hand cab
sides, instead of one of each.

Glazing Windows

Both front and side windows should be
" glazed.” 1 hate 10 see gaping holes where
there should be proper windows: so cut
out window frames from thin sheet brass,
to the same shape as the openings in the

cab sides and front. and about %%in. wide.

These are riveted over the openings, on
the inside of the cab, using the ends of
domestic pins for rivets, and sandwiching
a thin bit of mica or cellophane between.
These make far better windows than glass,

being thinner, and not Jiable 1o crack or
break. \

To put a finish on the job, a bit of “ga-in.
half-round nickel-bronze wire can be sol-
dered on all around the side window open-
ings, to form a beading. Similarly, a piece
of flar stuff, nickel bronze or sieel strip,
about 18 gauge and %p-in. or $10-1n." vide,
can be soldersd around the cut-away opén-
ing. being extended at the lower end, and
drilled to take the 39go-in. handrail pillar,
which passes through it. The upper end of
the pillar can be screwed into a tapped hole
in the upper part of the beading, whilst the
bottom end is flattened, turned inwards, and
riveted to the cab side by a picce of domestic
pin.

Rivet a piece of angle, say 3,¢-in. by %-in.,
along the bottom edge of the cab, on the
inside, for the fixing screws, which may be
put through clearing holes in the angles, into
tapped holes in the running-board, or
vice versa, as you prefer. The latter will
probably be the best for the side where the
reversing gear stand is located.

The opening where the wheel projects
through the running-board inside the cab.
can be closed by a plain box cover, bent
up from 20 or 22 gauge sheet brass, and
soldered to the cab side. The joint plate,
at the top of the meeting edges of the cab
front, 1s a piece of 16 er 18 gauge brass,
rniveted to one half of the front, en the
inside, and attached to the other by two
“go-in. or 7 B.A. brass countersunk screws.
so that the halves can be instantly separated,
if required: see drawing.

Cab Roof

The roof is cut from a piece of 18 or 20
gauge sheet brass or steel, 7%-ins. long and
S5-ins. wide, a l-in. * bite ” being taken out
of each back corner, as shown in the illus-
traton,

Two sliding ventilators are formed in the
roof. the openings for these are 1-in. square,
located I-in. each side of centre line, and
196-1ns. from front edge of roof. A runner
1s fixed at each side of each opening; these
are 2-ins. lengths of 3%0-in. by Bjg-in. strip,
with & rebate milled or planed in each.
about }¢-in. wide, and deep enough to take
a piece of metal of 20 gauge.

HE rebates can be milled in the lathe,
process being as described for axleboxes.
Alternatively, the runners can be built up
by riveting or soldering together two 2 ins.
strips of 18 gauge brass, the top one 3¢-in.
wide, and the lower Y-in. wide, and attach-
ing to cab roof with the narrower one down-
wards. -

The cab roof is then bent to suit the out-
line of the cab front plate, and put in place,
being attached to the bent-in part of the cab
sides, by three 332-in. or 7 B.A. countersunk




screws at each side, passing through clear-
ing holes in both plates, and nutted on the

mnside.

there should be .;no meed to go into every ¥
little detail, in the matter of building the -

tender. .

If the roof won't * sit down " properly on Frames

the cab front, but persists in coming up - ;
- 1 : : t 18 quite possible that one or two of our -
and leaving a gap, two or three bits of advertisers may supply cast frames, i

brass angle can be riveted to the inner side ; . .‘
of the cgab front, and screws put through plete with horncheeks and dummy springs -

the roof, into these angles. They will hold all cast on; if so, a very considerable .

the roof down securely,

The ventilator sliding shutters can then be
fitted; they are merely pieces of sheet metal
1Vs-ins. long, cut to a sliding fit between the
runners, not loose enough to shake open
when the engine is running, nor tight enough
10 prevent sliding between the runners by
finger pressure. -

The back edge of the roof may be finished
off by having a beading of in. nickel-
bronze wire soldered all around it, and a
rain strip of the same material may be sol-
dered along each side, close to the edge,
to prevent th¢ driver getting water down
the back of his neck when he looks out for
signals in & rainstorm.

Footplate

The actual footplate, or cab deck, as our
Transatlantic cousins call it, is just a piece
of 16 gauge steel, or brass, cut to fit between
the sides of the cab, with clearances for the
pipes and other impedimenta.,

No drawing is needed for it, the best way
being 10 cut out a piece of cardboard, as
] do myself, as a pattern, and when this fits
nicely, use it as a guide to mark out and
- cut the piece of sheet metal. No need to
screw it down, merely make it a tight fit,
s0 that it will * stay put” when resting on
the upper edges of the frames inside the
cab.

A make-up piece is also needed between
the frames at the leading end, to close the

gap ahead of the smokebox. This alsg -
should not be fixed, as it must be instantly

removable for the purpose of filling the

lubricator. It should be a fairly easy push'-

fit between the frame plates, and follow the

contour of the top line, butting up against

the front of the smokebox saddle.

To prevent the plate sliding forward, rivet

a small peg in the centre, close to the front,

on the undersidé of the plate, and drill -
a corresponding hole in the top of the buffer -

beam, so that when the plate is in position,

the peg fits into the hole, and thus prevents

any slipping of the plate. The smokebox
saddle will prevent 1t slipping down.
The engine part is now practically com-
pleted, except for such details as handrails,
drawbar and couplings, steps, and one or
two other trimmings; and some of these
(couplings, for example) are common to both
engine and tender. Therefore, we will now
gO on to the construction of the tender, and
then finish off the lot at one fell SWOOp.

Tender .
~ With the tenders supplied to the

“ 1,000 class engines, an age-old tradi- 3

tion ‘in tender design came to an end on
the Great Western Railway. Gone were the

amount of work will be saved. Failing™-

that, the frames can be cut from steel plate
in the usual way, and cast horncheeks and
dummy cast springs attached to them. - =

Alternatively, real working leaf springs.
may be fitted; I will give the necessary
drawing and notes, all being well. .As there
&re no ftractive stresses to withstand, and
the frames only Jhave to carry the

-weight of the tender tank and its contents,
plus a little coal, there is no need to use-

steel as thick as' the engine frames, and
two pieces of 3g2-in. blue steel (13 gauge)
17-ins. long and 23%-ins. wide. will be
needed. One of these is marked out, and
& couple of the rivet holes drilled: the two
plates are then temporarily riveted together,
and cut opt in exactly the same way as
described for the engine frames. “Mark
:vhhich is the outside of each, before parting

em.

If the builder decides to attach the frames

'to the buffer and drag beams by angles,

screws and rivets, the horncheeks, and inside
angies for aiiaching the soieplate, may be
fitted right away to each frame: but if
| construction is adopted, leave this
job until the brazing has been done. Cast
scparate horncheeks can be obtained from
any of our advertisers selling the NECESSary
material for this locomotive, and only need
cleaning up with a file.

The horncheeks are 1)4-ins. long, % e-ins.
wide on the face which butts against the

frame, and #-in. wide on the axlebox con-
tact face. To locate them in the proper
osition, I usually jam a bit of bar in the
rame slot, hold the horncheek against it,
and secure it with a clamp in that position.
The rivet holes are then drilled, and the
rivets put in. - .

1 have only shown two in the illustration,
as two 9go-in. charcoal-iron rivets will hold
the castings quite securely; but if anybody
likes a lot of small rivet heads showing, they
can easily emulate full-size practice and
secure each horncheek with six 4{g-in. rivets,
putting two in each space between ribs, one
above the top rib, and one below it. The
holes should ‘be countersunk on the inside
of the frame, and the stems of the rivets
hammered down into the countersink and
filed off flush. : |

A piece of B4e-in. by 34g-in. angle, brass
or steel (you can bend it up in the bench
vice, if you like, from a scrap bit of sheet
metal) and 14-ins. long. is riveted to the top
edge of cach frame plate, on the inside,
midway between each pair of wheels. Use
}4e6-In. brass or iron rivets. These angles

are shown dotted in the frame drawing.

HE tender beams are made from %-in.
steel or brass angle, 1%%-ins. on the wider

face and 1-in. on the narrower. If odd angle
<annot be obuained, get 1Y-ins.. and mill.
plane or saw off the unwanted part. Note:
whilst both the engine beams were the same
shape, the tender drag beam difiers from
its * opposite mate ™ in having a bite taken
out of each end. This gives the driver and
fireman a little more knee-room when c¢limb-
ing up the flush steps. Don't forget that
the frame slots are onlv ‘mo-in.. instead of
ve-In.. as on the engine; the mistake is easil\
made’ They are also spaced at 44-ins. be-
ween the mner edges, instead of the engine’s

flared coping and distinctive frames, also the
comparatively low-sided body; in place of:
them, Swindon came into line with the other +
three main-line groups, and started to pro- "
duce tenders with conventional deep slotted 8
frame plates, and straight high side sheets.
This is all to the good, from the viewpoint
of small locomotive builders, as the new °
type of tender is considerably easier to build :
than the old pattern. Even “ raw recruits Py -
who have succeeded in ‘making a job of -
the engine part, have now some experience ¢
of machining, fitting and erecting; therefore,
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2ig=in:. The holes in the buffer beam for
the bufier shanks. are tapped 34-ins. by 32
instead of being plain holes: vou'll see the
reason for this when fiting the bufiers later
on

If angle fixing is adopted for the frames,
rivel & piece of Y-in. brass or steel angle
to the nner side of each frame slot. as
shown an the detail drawing, using the
method described for the same kind of job
on the engine beams. These are nor re-
quired for brazed-up frame assemblies. As
with the engine frame assembly, drive the
frames into the slots in the beams, and lay
the whole issue upside down on the lathe
bec. or something else that has a perfectly
flat and true surface, and see that both
beams and both frames are in full-length
contact with 11, before putting any screws
in,

If cast frames are available, probably cast
beams will be sold to match: and all these
will need is a clean-up on the Jugs provided
for atachment of frames. The only machip.
me the frames will need, will be the inner
faces of the horncheeks, between which the
axleboxes shide: and if the Iirames are
clamped back to back. and mounted on the
slide-rest tool-holder at right angles to the
lathe bed, the job can be done with an end-
mill in the three-jaw,

The process is exactly similar 10 that de-
scribed earher in the notes, for axleboxes
and other jobs of like nature. If the casi-
Ings are ciean, 111< probable that milling may
not be nccessary  at ull, the faces being
merciy smoothed offt with a hand file Use
a bit of %s-in. bar, as a pauge: 11 should slide
In easily. but without being slack.

Brazed Frame Assembly

For some time past, ] have put all my
frames together by aid of an oxv-acetylene
blow-pipe and a bit of Sifbronze. No angles
are needed on the buffer and drag beams,
the frames being driven into the slots. and
trued up on the lathe bed as mentioned
above. 1 happened 10 have a bit of channel
iron the right width to fit between frames,
and this was placed between the frames
amidships, and a big cramp placed over the
lot. which effectually prevented anvthing get-
tung out of plumb.

The frame thus zssembled, is up-ended in
the brazing pan, and a dab of wet * Sif-
bronze ” flux applied to the junction points
beiween frame and beam. The blow-pipe,
with & 150-ltre tip in it. is then. brought
into acuon, and the joint heated 1o bright
red, & matier of a few. seconds only. A
stick of No. 1 "<Sifbronze.” Vg-in. diameter.
Is then applied to the red-hot metal. a little
bit mehing off and running between the
beam and frame. in a neat fillet, If allowed
10 cool 1o black, quenched in water. and
the residue of the flux brushed off. the re-
sulting joint 15 neat enough 1o need no
further cleaning. the metal Iving in the joint
guite fiee from " almond rock.”

Exactly the sume preparation does for
bruzed frame, the only difierence being that
vwih the diffused flame of an ordinar
parafhn blow-lamp, or air-gas hiow-pipe. the
\ hole of the bufier or drug beam. and the
Wdjacent pari of frames, has 10 be healed
up 10 mahe the brazing material flow.

For brazing iron or steel jobs. brass wire
1© & good brurine medium. bul any good
casy-runming brazing strip 15 quile suitable.
Mz ] once more remind beginners that steel
and iren jobs should never be nut into acid
pickle after brazing: use water only. Horn-
cheehs, and angles for attachine soleplate.
&Te then anacned 1o the brazed assembiy
us gescribed previou-ls
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Springs and Axleboxes

Either cast dummn or working leaf spring.
mar be used, if the jformer. & spring
plunger. like a headless bufier. is fitted into
the hoop or buckle. as shown in the sec-
tional drawing,

The first job is 1o fit the brackets for the
spring pins. which are the same for either
type of sprine Chuck a bit of “4a-in. by
'w=In. stee] trulyv in the four-jaw. and turn
down about “y:-in. of it to Yg-in. diameter.
1o fit the No. 30 holes in the frames. Part
off a1 2 good %g-in. from the end. * ditto
repeatoing ” until vou have a dozen pieces.
Then mark. off the hole. %-in. from
shoulder: drill No. 40. tap Ys-in. or 5 B.A .
and round off the ends ‘with a file.

Push the stems through the holes marked
A on the frame drawing. and river over

gl the bach: wurning-—don't make the heads

100 clumsy. or they will foul the wheels.
On the full-sized engine, the spring brackets
are of angle shape. and riveted 10 the frame

plates: but this entails & lot of work quite
unnecessury on & small engine.

To Querists

In view of some recent correspondence re-

ceived from new readers of these notes. on

the subject of this particular locomotive, ]
wish 10 emphasise once more that “the
engines § describe are NOT * modeis. but
small-power locomotives intended for a real
job of work, same as in full-size practice,
Where 1the little engine is a copy of an
existing full-size one, as in the present in-
stance, the outline and general dimensions
arc correct in appearance and proportion:
but the derails are designed in exactly the
same way as the full-size C.M.E. goes to
work. that 15, by making them suitable for

therir particular purpose in relation to the
size of the engine,

The spring pins can easily be turned from
Ya-in. round mild steel held in the three-
Jaw . 10 a diameter of Ve=in., and screwed
at the end: part off at 14¢-ins.. reverse in
chuch. and turn the head to the shape shown.
Alternatively, they can be made from
Fyesins. lengths of  Y-in. round sieel.
screwed both ends.  On the unper end.
Serew & washer or boss Yi-in diameter and
about ‘«-in. thick. like a firebox spacer. and
turn 1t 1o the shape of the head shown. with
the stem held in three-jaw.

Cast Dummy Springs

If cast dummy springs are used. clean
up with a file if necessary, then drill the
spring-pin holes in the ton olate at 234-ins.
centres. using No. 31 drill.  The pins should
be 4 good fit in the holes. P

Next drill the hoop or buckle almost
through, with Jg-in. drill (see illustration}
and mahke a headless plunger 10 fit. from
either brass or steel rod 3-in. diameter.
Chuck in three-jaw. and take 2 skim off the
outside. so as to render the plunger an easy
(but not sloppy) fit in the hoop. Face,
centre. drill down for 4-in. depth with V-in
drill: part off %-in. irom end. reverse in
chuck. and slightly round off the sharp

edge.

The sorings are wound up from 19 gauge
tinned steel wire: they should just start to

compress when the plunger enters the hoop.
and the axleboxes should be in the position
shown. when the tender is three-parts full of
water. and the coal space half full.

IF working leaf springs are desired, t.hey
should be made on Mr. Tom Glazebrook’s
system, which for realism combined with
resiliency—very importdnt, that!—cannot be



beaten. Each “plate” is composed of two
or more laminations, according to the thick-
ness of spring steel available. On my
2%-ins. gauge “ Tugboat Annie,” I used 28
gauge strip steel, a-commercial size sold for
gramophone governor-springs and similar
purposes, and each leaf was made up of
three thicknesses. In the present instance,
use sufficient pieces to bring each plate to a

thickness of 4g-in. as shown in the detail
illustration,

The top plate is double thickness. The
holes for spring pins may be punched with

a home-made punch; chuck a bit of %-in.
round silver-steel in three-jaw, turn %-in. of.

it to the size of a No. 31 drill: carefull
uare off the end, and taper it backwards
slightly from the cutting edge. Harden and
temper as described for injector cone
- reamers. ' To use, place the bit of spring
steel on a block of lead; hold punch quite
vertical,liy on it, and give just one hefty crack
with a hammer. The result will be a clean-
cut hole through the steel. ' - 5

The hoops are made from 4-in. square
steel held truly in the four-jaw. ace,
centre, and drill about 34-in. depth with No.
30 drill; tap %s-in. by 40, turn down %4g-in.
length to %g¢-in. diameter, and part off %-in.
from the end. Drill a 3-in. hole through
the middle of the square part, and file it
out to a rectangular hole measuring ap-
proximaiely $-in. by %g-in. to accommodate
the nest of plates, h

Turn up a screw from &g-in. round rod
held in the three-jaw; same process as for
spring pins. Leave the head flattened, as
it bears on the axlebox: assemble spring
plates and hoop as shown in the detail
sketch, making the screw grip tightly enough
to prevent any side movement of the nest
of plates. :

Axleboxes

Axlebox castings supplied by our adver-
tisers will be in a stick, and the channel
in each side can be milled before the stick
is cut up, in exactly the same way as de-
scribed for engine axleboxes, so we need
not go over all that ground again. .

If you haven’t a milling machine, and your
cross-slide hasn’t sufficient traverse to end-
mill the stick at one fell swoop, cut the
stick in half, and do each half separately.
If the cast boxes are not too close together
-in the stick, part them off after channelling,
with the stick held in the four-jaw, which
saves separate facing of each end; otherwise,
saw them off, and face each end truly with
the box chucked in the four-jaw.

If for any reason you can't get a casting.
use a piece of 7-in. square brass rod, end-
milling a channel %-in. wide and Y4-in. deep
down each side, 4s described for engine
axleboxes. Leave the back flange full
width, but reduce the front flange to ¥%-in.
width; see plan drawing.

The Y-in. hole for the ‘axle journal is
drilled plumb in the middle of the back:
iIf you haven’t a drilling machine,. use the
lathe.  Centre-pop the back of the box,
chuck in four-jaw with the pop mark run-
ning truly, and use drill in tailstock chuck.
This applies to both cast and bar material.

Cast boxes will, of course, have the orna-
mental dummy lid cast on; for bar material
boxes, cut the ornamental front from a bit
of J4¢-in. brass sheet, and either solder it
on, or attach by a couple of weeny screws.
Don’t forget to drill a ¥g-in. oil hole, as
shown by dotted lines in the side view of
the axlebox. +

The hornstays are simply 13-in. lengths
of 3 e-in. by ¥g-in. steel strip, drilled No. 40
and attached to the frame below the axle-
box openings, as shown, by 3o-in. screws.
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The tender wheels are shown as 2%-ins.
on tread, and are machined up .exactly as
described for the engine wheels, but here is
a tip which may save delay. What with the
export craze and the endless restrictions on
non-essential supplies, castings may be
scarce, or delivery very slow,

One of our advertisers informed me that
he had very few 27%-ins. wheels in stock,
but upwards of 2,000 castings that would
finish to 23%-ins, diameter. The latter can
casily be used on this tender, by drilling
the journal holes ¥4¢-in. lower in the axle-
boxes, to maintain the tender at correct
height. The difference in wheel diameter
cannot be distinguished from the outside.

Axles

Each axle needs a viece of 3%-in. round
mild steel 5%g¢-ins. long; and if chucked in
the three-jaw, wheel seat and journal can
be turned at the same setting, so they are
bound to be congentric. Slightly round off
lhe ends, as a sharp edge scores the axle-
box. Both wheels can be pressed on to the
axle right away, as the axleboxes are out-

side the wheels; press by method described

for engine wheels, but as there is 4-in. of
journal projecting from each wheel when
same is right home, a bush not less than
%-in. long, should be placed between vice-
jaw and wheel boss, when pressing,

Erection

Fit the spring pins to the springs, then
wrew the pins into the brackets, putting
a locknut under each as shown, adjusting
so that the bottoms of the hoops are ap-
proximately Y4-in. above the axlebox slot.

Turn the chassis upside-down on the
bench, and if cast dummy springs have been
used, -put the spiral springs and plungers
in the holes in the hoops. Put an axle-

box on each end of each axle, and drop
each pair into the horn slots; see that you

have the axleboxes in the proper way, so
that they won’t be upside-down when the
chassis is standing on its wheels.

Finally, attach the hornstays to the little
bits of projecting frame at the ends of the
axlebox slots, using 342-in. roundhead or
hexagon screws for appearance sake.

Soleplate

No separate drawing is needed for the
soleplate or tender bottom. This is a piece
of 16 gauge hard-rolled brass or copper
sheet, 17%-ins. long and 63%-ins. wide. It
must be perfectly flat. Lay it on top of the
tender chassis, and drill three No. 40 holes
through the plate and the top of the buffer
and drag beams at each end: the exact
position doesn’t matter, but they should be
aboyt %-in. from the front and back ends
of the tender, one on the centre line, and
the others about 24-ins. each side of it.
Put a couple of screws in, with nuts under-
neath, to hald it in place; then drill two
more No. 40 holes through the soleplate and
the bits of angle riveted to each side frame.

VYalance

For the valances, two pieces of !4-in, by
l4e-in. brass angle are needed, each 16%-ins.
long. These are riveted to the underside of
the soleplate, so that they will fit between
the buffer and drag beams, and are located

/8-in. from the edges of the soleplate. Use

Yie-in, brass rivets spaced at about I-in.
centres. They don’t show, and as they arge

.

not subject to any stress, not many are
needed. |

The soleplate can then be attached to

| the chassis by 3g9-in. or 7 B.A. brass SCrews,

any shaped head, and nutted underneath.

+ This allows the complete body .to be taken



off the chassis quite easily in emergency,’
simply: by removing the nuts. o
THE best material for the tender body is

hard-rolled sheet brass. either 20 or
I8 pauge, this material giving nice smooth
panels at each side, and not being very casily
dinted. However, if this is not available,
soft brass sheet can be used, or sheet
copper. Il expense is a consideration, gal-
vanised iron s a good substitute, 20 gauge
shect being a sunable thickness. Ordinary
sheet steel isn’t much good, as it rapidly
rusts; and rusty water entering the boiler
IS not only going 1o leave a deposit in it.
but will cattle up the pump valves and the
njector, The only way 1o avoid trouble
with a steel tank, is to line it with thin
sheet copper, so that the water cannot touch
the steel at all. My old 26-year-old
" Avesha ™ has a steel tender with a brass
water tank in .

The body is built up on a soleplate of
16 pauge metal, measuring 174-ins. long and
65%-ins. wide, attached to the tops of the
hbeams and side angles by screws. These
pass through clearing holes in both sole-
plate and angles. and are nutted under-
neath. Any suitable screws vou have, may
be utilised. but they must be brass, and be-
Iween 5 and 7 B.A., or Y%-in. and Ma-in.
Three at each end, and one or two in each
side angle. will do quite well, as they only
have to prevent the body falling off the
chassis,

Warning: don’t use one kind of metal for
the soleplate and another for the body, or
trouble may ensue. If, for example, vou
mount a brass or conper body on a galvan-
1sed soleplate, the zinc coating of the latter
will combine with the brass or copper to
form a jolly fine electric battery, and the
Joints will corrode and be *eaten away.”
‘0 that the tender will grow a nice crop of
Welch  vegetables.  Soleplate  and hody
vhould be made of the same kind of metal.
Sides and Ends

Wherever posaible, T make the sidee and
emds of iy own tenders in 8 single piece,
vl e outhine and bent at the corners: but
e the present case, this would entail usine
A oprece of metal 474-ins. wide, and approxi-
matehv 30%.ns long, and it may not be
walable, I not, nse v pieces half the
lenvth, ench picce forming one side and
halfl the back. The 1wo ends are butled
logether, the joint coming in the middle of
the back. and a butt strip is riveted to the ”
inside,

After the butt strip has been sweated
over, and the crack between the two halves
filled up and smoothed off with a file, the
result 1s practically as good as the single
sheet construction, the joint becoming in-
visible when the tender is painted. This
allows the corners to be very slightly
tounded: if the joints are made right at
the back corncers, the angles are too sharp.
Whether one-piece or two-piece construc-
tion 1s used, mark out the sheet metal and
cut to outline; then bend the corners, and
make the joint last of all.

Front Plate

A piece ol metal approximately 7-ins. long
and 3%-ins. wide, is required for the front
plate. Bend over aboul J3-ins. at each end,
to a rieht angle, so that the total length
over the angles is 6%g-ins. less twice the
thickness of the metal forming the tender
sides,

At g-ins. from the bottom, cut a rect-
angular hole 2-ins. wide and 1{-ins. high.
lor the coal gate. At each side of this, rivel
norunner, made as described for the c¢ab
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roof ventilators: these may be riveted on
cither with rivets made from I8 gange copper
wire, or picces of domestic pins, A piece
of metal is cut to fit between the runners,
and furnished with a knob for lifting; this
kind of coal gate is not the same as found
on full-size Great Western tenders, but is
about the easiest kind to make, looks all
right, and does the job. It is the same as
we had on the old L.B. and S.C. Railway
engines.

The front plate, complete with gate or
slide, is placed between the front ends of
the tender body, at a distance of 1%-ins.
from the front edges, with the angled ends
pointing backwards, and riveted in place
with Ye-in. brass or copper rivets, heads
inside the tender, The outside heads can
either be flush, or finished cup fashion;
many folk love to see lots of cup-headed
rivets adorning their platework, but it is a
matter of taste. Personally, 1 prefer the
perfectly smooth sheet, and probably you
would, too, gentle reader, if you had ever
cleaned a full-sized engine,

Erection of Tender Body

Before mounting the body on the chassis,
the angles for carrying the top portions of
the tank should be attached. Cut two
5%-ins. lengths of %-in. by ¥s-in. brass
angle, and rivet them to the back ends of
the side sheets at 34-in. from the top, as
shown in the sectional illustration. Cut
another piece to fit between them, and rivet
it across the back, at the same level, filing
a clearance in it to make room for the butt
strip, if one has been used.

In the illustration I have shown broken
piecces of angle supporting the bottom of
lhe coal compartment, for the sake of clarity;
but builders can either rivet pieces of angle
the full length of both sloping and hori-
zontal sections of the bottom plate, or fit
a couple of short pieces only at each side.

Only a small weight of coal is carried. in
the tender; and even if the plate were only
soldered in, it would not be in danger of
collapsing, but it is best to provide it with
a little extra support, Rivet a length of
Yasin, by e-in. angle along the bottom, at
each side, and also along the back, and
the bottom inside edge of the front plate:
drill No. 41 holes all along these, at inter-

vals of about 2-ins., for fixing screws 1o
hold the body down (o the soleplate.

Now place the body on the soleplate,

midwaﬁ between the sides, and with the
4

back Y%-in, from the back edge. Tack it

in position with a couple of blobs of solder
each side; run the 41 drill through the holes
in the angle, making countersinks on the
soleplate. Follow up with No. 48 drill, tap
‘Yao-in. or 7 B.A., and put brass screws in.

As the drill chuck on the hand brace is
oo big to allow a drill to enter the hole

direct, by virtue of fouling the tender sides,

pul the drills in 5-ins. lengths of 3%g4-in. brass
rod, and hold the end of the rod in the

chuck.

I don’t often have the misfortune to break
a drill, but when I do, 1 always utilise the
broken piece by drilling a hole one size

smaller in the end of a piece of %g-in. rod.

and forcing in it the bit of broken drill.

This not only gives it another lease of life.

but provides extension drills without the
trouble of utilising new ones. An extension

tapwrench can be made in a jiffy by knock-

ing the end of a piece of tube square, to
fit on the tap. An ordinary tapwrench is
fixed on the other end of the tube, and
there is your extension, ready for use.
Either roundhead or cheesehead brass




screws may be used. When all are tight-
ened, solder all around the inside of the
tank body! where it sits on the soleplate,
seeing that the solder * sweats™ under the
angles, and completely covers all screw and
rivet heads, so that the tank is perfectly
watertight. A good heavy soldering bit is
an asset on this job; for many years | used
a home-made one, made from a scrap
copper stay from a full-sized locomotive
boiler. Use a liquid flux, same as men-
tioned for boiler staybolts, and be sure to
wash the tank out well after finishing. It
iIs important that all traces of flux should

be removed.

HE sloping part of the tank top which

forms the bottom of the coal compart-
ment is a fixture; the shorter horizontal part
at the back, in which is fitted the filler. is re-
movable, for access to the hand pump, and
for cleaning out the interior of the tank
occasionally. For the former, you need a
piece of 18 or 20 gauge sheet metal (same
kind as used for tank body) 12-ins. long
and just wide enough to fit nicely between
the side sheets; this will be 6™4-ins. less two
thicknesses of the metal used.

Bend as shown in the drawing. The upper
end is rounded off 10 a radius of 834-ins.;
the horizontal front end is cut back each
side by about Y-in., leaving a tongue 2-ins.
wide in the middle, which projects through
the coal gate at the bottom. and forme« a
" shovel plate © for the fireman. |

Fit this plate as shown in the sectional
drawing: but before screwing it down * for
keeps,” mark off on the back of vertical
portion. the place where the side angles
touch it. and then rivet on a piece of Y%-in.
bv 11a-in. angle. to complete the four sides
of the “square™ on which the removable
top rests.  The coal rlntft can then be
screwed down 10 the angles on which it rests,
using “-in. or R B.A. countersunk brass
screws, running through clearing holes in
the plate, into tapped holes in the angles
Then solder all around 1o make it water-
tight. covering all the heads of the screws,
and not forgetting 10 solder along under-
neath the tongue projecting through the

coal gate, ‘
The removable part of the tank top is

made from a piece of the same kind of
metal used for the fixed part, and should
be cut to fit easily in the back of the. tender,
resung on the four pieces of angle already
fAtted,

At %42-in. from the edge. all around, at
I-in. spacing, drill holes with No. 43 drill.
Starting at %-in. from the back end, cut
a reclangular hole, 24-ins. long and 1%-ins.
wide, with rounded corners.

Cut a strip of metal 34-in. wide, bend it to
the shape of the hole, insert it and solder it
in  place.

Cut out a lid Yq4-in. larger all aroumd, and
leave two tags at onc end. Bend these into
loops with a small pair of roundnose pliers,
‘0 that a piece of Yjg-in. brass wire is a
tight it. Cut another small strip of metal
- 1o fit between the loops; bend that likewise,
place jt between the loops and put a short
piece of l4g-in. wire through the lot, to
form a hinge. Solder the * tail " 1o the
end of the filler, in the position shown in
the sectional drawing: fit a wire loop handle

to the other end of the )id. and there's |

another item done.

Place the tank top in position; run the
No. 43 drill through all the holes around
the edge. making countersinks in the angle
beneath. Follow up with No. 5] drill, and
tap B B.A., but don't put the screws in

vel, as the fittings inside the tank must be
put in first,
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Instalilng the Hand Pump

The hand pump was made and used for
testing the Dboiler, so bring it out

again, set the handle vertically, and place
it in the tank, on the centre line, with the
middle of the handle 2-ins. from the back
of the tank; see sectional illustration.
Using the holes in the bottom lugs of the
pump as guides, drill four No. 30 holes
through the soleplate, and secure the pump
by four brass Yg-in. or § B.A. screws. with
nuts underneath the soleplate,

Next make a double-ended union for the'

pipe connection through the soleplate.
Chuck a piece of 3j4-in. or ¥-in. hexagon
brass rod in the three-jaw; face, centre
deeply, turn down 74g-in. length to Y%-in.
diameter, screw Y-in, by 40, and part off
"™eo-in. from the end. Reverse in chuck,
turn down Y%-in. of the other end to ¥%-in.
diameter, and screw Y%-in. by 40: centre
deeply, and drill right through with No. 40
drilf. Make two union nuts to suit—you
know how to do that!—and also an ordin-
ary nut about Y4-in. or 8o in thickness.

At a point just ahead of the pump, the
exact srot doesn’t matler, drill a Y4-in. clear-
ing hole, .and poke the longer end of the
double union through it, putting the nut
on underneath the soleplate. Be careful to
scrape or file off any burr around the hole,
or water will leak out. Connect the upper
end of the double union, with the union
on top of the pump, by a piece of B4o-in.
pipe bent to a swan-neck and furnished with
cones and union nuts, as described in
previous “ plumbing ™ jobs. The lower
end of the union is connected to the %-in.
by 26 union on the engine, when engine
and tender are coupled up, by a %gz-in. pipe
which must be made flexible, to allow for
any movement between engine and tender
when passing around curves.

The best way of doing this is to coil the
pipe like a spring. The usual method of a
couple of horizontal turns, permits side-to-
side movement, but doesn't allow of
“come-and-go,” which is necessary, as the
engine and tender beams move to and from
cach other on the curve. Soften a length
of %e-in. pipe by heating to red and
plunging into cold water; then put a piece of

round rod, about ¥%-in. diameter, vertically

in the vice, and wind the pipe around it
about six turns, in the form of a spring.

Bend the two ends as shown in the illus-
tration, showing inside of tender, put a %-in.
by 40 union nut and cone on one end, and
a Y-in, by 26 ditto on the other. The
former is connected to the underside of
the double umion, and the other projects
ahout %-in. beyond the front beam, being

set to line up with the union under the
engine beam.

Pypass Plpe

Fitting the bypass is a simple job. Chuck
8 bit of 34-in. round brass rod in three-jaw:
face, centre, and drill No. 23 for about
78-in. depth. Turn down %-in. of the out-
side to Y4-in. diameter, and screw '%-in. by
40. Part off at a full ¥%-in. from the end.
Drill a No. 23 hole in the side, meeling the
one in the middle, and make a Va-in. by
40 ordinary nut to fit the screwed part.

In the screwed end, fit a piece of Aae-in.
tube about 6%-ins. long; in the side hole
fit another piece roughly same length, and
silver-solder them both. Make an easy bend
in the upper one; see sectional illustration.
Dnill a Y%-in. clearing hole in the soleplate,
close to the double union, poke the bent pipe

through, run the nut over it, and screw it
on to the fitting.
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The pipe underneath the soleplate should
be bent to line up with the bypass pipe
on the engine. Incidentally, if the tender
wheels are temporarily removed whilst the
pipe fitting is in progress, it will be found
easy enough to get the pipes in.

Feed Pipe for Crosshead Pump

As both the pump and injector feeds need
strainers, Or ' strums,” as the enginemen
term them, make two at one go. Chuck a
bit of %-in. round brass rod, face off, and
turm down %ri?. length to %g-in. diameter.
Part off %-in. Irom the end. Drill 2 hole
half-way through the middle of the turned-
down part, with No. 23 drill, then chuck
again, holding by the turned-down part.
entre, and drill No. 23 until you break
into the cross-hole. Turn down Y4-in. of
the end 1o %a-in. diameter, leaving a ¥%-in.
flange Y4-in. wide. Drill three No. 41 holes
cquidistant around the flange, for the fixing
sCrews, 4

In the side hole of one, fit a piece of
"42-in. copper pipe about 1%-ins. long, and
in the other, another piece about 6-ins. long:
silver-solder them both. Roll up two fingers
from fine brass or copper gauze, % s-in. dia-
meter, one about I-in. long and the other
about I4-ins. Bend over the tops, to close
them, then put them on the little projections
above the flanges, and solder in position,
also soldering the seam and top so that
they cannot unroll and let dirt through.
The long finger goes on the flange with the
long pipe.

Drill a 8}4-in. clearing hole in the sole-
plate, about B{-ins. from the front beam,
and put the long finger through it; then
drill and tap the soleplate for three H»-in.
brass screws, using the holes in the flange
as guides or jigs. If a jointing gasket or
washer of 142-in. Hallite or similar material
1s placed between flange and soleplate, no
water will leak from the joint. Bend the
long pipe to line up with the feed pipe
under the engine beam.

HE feed to the injcctor is controlled by

a handle similar to a brake handle, and
in easily regulated by anvone drniving the
engine from a car behind the tender. The
valve itself i1s very similar to the screw-
down valves in the boiler fittings. To make
it. chuck a bit of ¥%-in. round brass rod
in three-jaw., Face, centre, dnll down 1o
a depth of about 14-ins. with 7g4-in. drill,
open out 10 7s-in. depth with No. 23 drill,
and bottom the hole to I-in. depth with a
amilar-sized D-bit.  Further open out the
end of the hole to Y%-in. depth with No. 11
drill, and tap the remains of the 23 sec-
non with 4a-in. Whitworth tap, taking care
not 1o spoil the seating. Turn down |-in.
of the end to B%g-in. diameler, and screw
fin-in. by 32, Part off at 1%-ins. from the
end. reverse in chuck, and counterbore about
'g-in. with No. 23 dnll. Drill another No.
23 hole in the middle of the plain part.
breaking into the longitudinal hole just
above the D-bitted seating; see section.

The valve spindle is a piece of “js-in.
round rustless steel, or nickel or phosphor-

bronze, 4}-ins. long. Chuck in three-jaw
and put about 7-in, of thread on it, with
a ‘Y14-in. Whitworth die in the tailstock
holder. [ use this pitch for valves, as the
coarse thread gives a very quick action; but,
of course, a finer thread may be used if

you don’t object to a lot more turns of the
handle!

Turn away the thread for '4-in., and put
a cone point on the end, as described for
boiler fittings. For appearance sake, turn
down 3-ins. of the stem to Y%-in. diameter.

The way | do this job, for quickness, is
to put the spindle in the three-jaw with
about %-in, sticking out beyond the jaws,
turn down that bit (which needs no steady)
then pull out another 3-in., turn that, and
“ditto repeato ™ until the required length
has received treatment,

Make a gland nut for the top of the valve,
and also a locknut about Y-in. thick, Make
also, a little angle bracket about %4-in. wide,
lo go over the spindle and screw to the
front plate of the tender, to steady the long
spindle; see sectional illustration again, also
front view, Slip it on, then screw or silver-
solder a boss “g-in. diameter on the end;
cross-drill this with No. 43 drill, squeeze
in a bit of He-in. steel wire (rustless for
preference) and bend it to the shape of a
conventional brake handle as shown.

Now, looking at the front of the tender.'

as shown in the end view, mark a spot
14-ins. to right of centre line, and ¥%-in.
ahead of the end plate. Drill a %g-in. clear-
ing hole, and remove all burr. In line
with it, and about 17%-ins. behind, drill
another similar hole; this one, of course,
picrces the bottom of the tank, and must
bc large enough to clear the strainer. Put
the pipe attached to the strainer in the hole
in the side of the valve, and fit a little tail-
pipe to the bottom of the valve, as shown.
Silver-solder them both; pickle, wash, clean
up. and then poke the top of the valve
through the hole ahead of the front plate,
and the strainer in the back one, as shown
in the drawing, |
The valve is retained in place by the
locknut on its neck, and the flange is at-
tached to the solenlate, same as the one
previously described. Any slight difference
between centres of holes and centres of fit-
tings, can easily be adjusted by bending the

~Pipe a little, Put the gland nut on the

spindle, screw the spindle into the wvalve,

packing the gland with a few turns of
graphited yarn, attach the little bracket to
the tender front plate by a small screw and
nut, and that's that., Short pieces of rubber
tube are slipped over the ends of the tail-
pipe on the injector valve, the feed pipe,
and the bypass pipe, just long enough to
go over the corresponding pipes on the
engine for Y¥in, or so, leaving a little
“slack ™ in between, to allow for move-.
ment between engine and tender on curves.
That completes the interior fittings of the
tender, and the removable top can now be
screwed down, using 8 B.A. roundhead brass
screws. Wheels may also be replaced.

A beading of 34s-in. half-round wire

(commercial article) is soldered .all around
the top edge of the tender. To hold it in
position whilst soldering, 1 use a few small
home-made toolmaker's cramps; for solder-
ing work, these may be made of brass, so
that splashes of liquid flux may be readily
washed off without causing rusting-up, as
is the case with stecl cramps used for the
siame purpose. Clamps made from }jg-in.
square rod  with ' ¥e-in. or 7 B.A. screws,
are quite strong enough for light work such
as above,

~ Al the front end of the tender, the bead-
Ing wire projects beyond the end of the
side sheet, and is looped around the upper
end of the vertical grab rail, which is made
from %4o-in. wire, nickel-bronze for prefer-
ence. A touch of solder on the top pre-
vents the wire slipping in the loop. The
grab rails at the back end may be merely
bent over at each end and pusﬁcd through
clearing holes drilled in the tank side sheets.
and soldered. They stand no stress, and



are only for appearance sake, anyway!
Steps

The steps can be bent up from 16 gauge

sheet steel, Mark out as shown in the
illustration, cut to outline, and bend on the
dolted lines as-indicated. The wider step
does for the engine, and the front end of
the tender; the narrower one for the rear
end of tender, so you will need four of
the former—two right-hand and two left—
and two of the latter, one for each side.
The botiom step is formed by bending up
the projecting metal at right angles; and
bending up again the little Y-in. tags at
cach end, t6 protect the enginemen from
side-skidding off a greasy step. The upper
steps are bent up from odd scraps of 1je-in.
steel, and may either be brazed on, or
riveted. The complete steps are attached to
the inner faces of the beams by counter-
sunk screws and nuts, the screws passing
through the side ribs of the steps, as indi-
cated by the holes shown in the illustration
of the side of the finished step.

Engine and Tender Coupling

There is no need to rig up an claborate
coupling between engine and tender. 1 always
specify a simple bit of flat steel held by a
couple of commercial split pins, 1In the pre-
sent case, the coupling link itself is a piece
of W-in. by ¥-in. flat stec! rod, 2Y-ins.
long, with two ‘Ya-in. holes drilled at 2-ins.
centres;, and the ends of the link are rounded
off. Two pieces of 4-in. by H42-in. angle,
brass or steel, and 1-in. long, are needed fo
supporting it; if the size isn't available, bené
up two bits of “4o-in. sheet 1o make angles,
a job of a couple of minutes only, aided
by hammer and bench vice, These are at-
tached to the inner side of the beams. level
with the bottom of the slots, by two Y%-in. or
5 B.A. countersunk screws in each, as
shown. You can, if you desire, drill clear-
ing holes throygh both beams and angles,
and use nuts instead of tapping the angles.

In the cenire of the top of each beam,
and {-in. from the edge, drill a 54+-in. clear-
ing hole (say No. 19 drill) and carry on
right through the piece of angle as well.
Assemble as shown, with two %42-in. split
pins. Open out one a little, so that the link
1s retained always in position either on the
engine or tender, as you prefer. Leave the
other removable, for coupling and un-
coupling. *

HE drawbar hooks are filed up from
{-in. by Y-in, flat steel, a job that needs
no detailing out: don’t forget to round off
the sharp corners of the hooks, or the
coupling-links of the passenger cars may
he cut and broken. The end of the stem
15 rounded off, easily done with a file, and
threaded to take a nut. When put throygh
the hole in the beam, after fitting the coup-
hing, put a fairly stuff spring between the
beam and the nut and washer on the
screwed section, to ease the 'pull if the
engine tries to *snatch at the load.”
Screw couplings are easy to make, and
attractive adornments. The shackles are
made from “!32-in. steel wire, the ends being
filed half-round, bent into loops with a
small pair of roundnose pliers, and brazed
or silver-soldered. Don’'t forget to put one
shackle through each drawhook before
bending the eves to shape! If the eves
become filled up with silver-solder, don't
worry. just put a No. 40 drill through.
After silver-soldering and cleaning, bend
carefully to shape so that the eyes line up
O.K.. casily tested with a bit of e-in. wire.

75

The swivels are turned from 74s-in. round
steel rod, two {-in. lengths being needed for
cach coupling.  Chuck in three-jaw, and
turn .down 'a-in. length to %ea-in. diameler,
cach end. Drill No. 48 holes through the
middle of each: leave two as thev are, and
tap the other two -in, or 7 B.A. The
eves of the shackles can be sprung over
the reduced ends of the swivels. which
should be free 1o turn.

Each screw is made from an inch of

“paein, or de-in. round steel. Turn Bye-in.
of one end down 1o an easy fit in the No.
48 hole in the plain swivel; reverse in chuck.
turn down §-in. of the other end 1o Ka-in.
thamcter, and screw to  suit the tapped
swivel. Drill a No. 53 hole in the middle
part and tap 9 B A. Turn up a ball %g-in.
thameter from brass or steel, drilling and

tapping it 9 B.A.; doesn't matter about it
being a perfect sphere—you should see some
of them in full size! Put a few threads
of 9 B.A. pitch on both ends of a bit of
I5 gauge spoke wire about %-in. long;
screw the ball on one end, screw the other
Into the centre part of the screw, and pul
the plain end of the latter through tire hole
in the plain-drilled shackle, slightly riveting
over the end, so that it is free to turn bul
can’t come out. Finally, screw the tapped
swivel on to the threaded part as shown,
and there is your coupling.

Brake Pipes

These are for appearance only, as no
vacuum-brake apparatus is required on a

Screw Coupling

small locomotive intended for * active ser-
vice,” though 1 am specifying a tender hand-
brake as the final job. The dummy brake
pipes  may be made either from Y%-in
copper tube or wire bent to the shape
shown, a litfle clip made from thin sheel
brass, like a plumber's pipe clip, being sol-
dered to the upper part of the stand pipe.
Fhe lugs of this are drilled No. 48; and the
stand-pipe is attached to the buffer beam,
alongside the coupling, on the driversy
right hand, by two 9 B.A. screws. The
hose is a bit of %e-in. rubber tube slipped
over the elbow on the standpipe, and has a
clip made from a Yg-in. strip of thin brass,
squeezed around the rubber pipe with a
small pair of pliers. In the other end is 2
brass socket drilled No. 40; this is merely
a scrap of 74a-in, brass rod reduced to fit
the rubber tube, and parted off to leave
about ¥a-in, of full diameter.,

The dummy coupling. or *dolly,” as
enginemen call it, looks like a hahy's
“dummy,” and is turned from 742-in. or
Va-in.‘rod, the part below the flange being
filed flat both sides. It is. mounted on a
little sheet-metal bracket which is secured
to the buffer beam by two V4a-1n. or 10 B.A.
screws, and on G.W.R. engines is set to
one side of the stand-pipe. The socket is
slipped over the dolly, and on a full-sized
engine, prevents air being drawn in when
the hose is not coupled to a carriage.

All that remains are the tender brakes,
and a bit of painting up; I left the brakes
till last, as they are optional, and the engine
works just the same whether  fitted or not.
They cannot be used for service stops, as
the tender is not heavy enough to stop a
load of passengers; in full size, the engine
pulls ‘the train, but it is the train that
stops the engine, brakes being applied to
all the carriage wheels. However, the addi-
tion of, a working tender brake, kind of
" finishes the job,” and [ fit them to my
own 34-in. gauge tenders.
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N the full-sized Great Western engines,

a special arrangement of the tender
brake rigging is necessary in order to avoid
the waler scoop and its actuating mechan-
ism. As we have not fitted the scoop, the
brake ngging can be simplified, and the re-
produced diawings show how this can be
done. All we need is a simple arrangement
of pull rods and cross beams; no compen-
sating pear is fitted. This is in accordance
with full-size , practice on many classes of
locomotives; it was found that if there was
anyv incquality in brake-block pressure when
the blocks or shoes were new, a very few
applications rubbed down the shoes so that
each one pressed on its particular wheel with
a force equal 1o the others.

Brake Shoes and Hangers

The first 1tems needed will be shoes and
hangers. By rights. the shoes should be of
cast iron and in the ordinary course of
cvents supplies could be obtained. How-
ever, under present conditions, it is dilli-
cult enough to get wheels and cylinders
cast. let alone tiny sems like brake shoes,
s they will probably have to be made.
This is not a dillicult job. First cut six

weces of Y%-in, by %%-in. stecl bar to a
ength of y-ins, full.  If a milling machine
i« available, the sin pieces can be gripped
in a machine vice on the miller table, and
run under a 3-ins, diameler side and face
cutter, which will take out the radius in a
iy, that is how 1 do my own. If no miller
1s available, they can be done in the lathe,
hy the following method. Get a picce of
thichk sheet brass, copper, or steel, nol
thinner than 'Y-in., and about 4-ins. square.
Make a centre-pop approximately in the

middle; and from this., scribe a circle
27-ins. diameter with a pair of dividers.
Now solder the blanks for the brake shoes,
all around the circle, with the ends of one
side of each piece just touching the marked
line. Drill a couple of %-in. holes in the
brass plate, clear of the shoes (in the
corners will do fine) and bolt it to the face-
plate by Y%-in. bolts through the holes, and
the faceplate holes or slots. The centre-
pop must run truly; and to get it true, run
the tatlstock up to the faceplate, and adjust
the plate until the taillstock centre will
cnter the ponp mark. Then tighten up your
clamping bolts; put an ordinary boring tool
in the slide rest, and bore the ring of brake
shoes until the sides lnuchin;z the scribed
line are scalloped out to 2%-ins. radius,
Then remove the brass plate from the face-
plate, melt off the shoes, and the most im-
portant part is done.

| forgot to mention that the small extra
radius formed by milling with a 3-ins.
cutter, doesn't matter, because it cannot be
detecied by eye, and makes no difference
to the operation of the brake.

At Ng-in. from the tip of each curved
side, drill a- No. 43 hole, as shown in the
\llustration; the shoes can then be filed to
~shape. A slot, Y%-in. wide and approxi-
matcly Byg-in, deep, is milled, or sawn and
filed in the back of each shoe, to accom-
modate the hanger. 1 used to cut these by
gripping cach shoe in a small machine-vice
bolted 10 the boring table of my old 34-ins,
Drummond lathe, and running it under a
Ya-in. slotting cutter mounted on an arbor
between centres. | do them now on the
milling machine; bul they can be done by
cJimping cach onc on its side under the

ide-rest tool-holder, and traversing across
2 home-made slotting-cutter "held in the
three-jaw. I have already described how
to make these cutters. The slots could

also be formed on a planing or shaping

machine, using a Y-in. parting tool in the .

clapper box. Failing any method of mach-
iming, it 1sn't such a difficult job to make
a slot in the back of each shoe with two
hacksaw blades side by side in the saw-
frame, finishing with a key-cutter's warding
file, or an ordinary thin flat file.

The hangers are a simple practice job,
merely needing to be filed up from g-in.
by Js-in. strip steel, and drilled as shown
in the illustration. Put a hanger in the slot
in each brake shoe, and drive a %g-in.
length of 34e-in. silver-steel through the lot,
The shoes should be fairly stiff on the pins,
s0 that when the brake is off. the shoes
should not be able to tilt forward and rub
on the wheels all the time.

Hanger Supports

The supports carrying the hangers are
turned from Y-in, round steel rod held in
a three-jaw chuck. Face the end, turn
down Y4-in. length to !4-in. diameter,
and screw it either '4-in. or 5 B.A.: the
thread need not go right to the shoulder.
Part off at a bare /-in. from the end.
Reverse in chuck, and turn down !%.-in.
length to Y%-in. diameter, leaving the V-in.
dlameter‘ section %s9-in, long. Turn down a
full Je-in. of the end to Y4e-in. diameter,
and screw it Wo2+in. or 7 B.A.. Put the
larger end of the hanger over the plain part
alt the “%»-in. end, and secure with a nut.
Put the lYg-in. end of the hanger support
through the hole provided for it near the
top of the (rame, at 1%-ins. behind the
wheel. Poké it through from the inside.
and put an ordinary commercial put on
the outside; the hanger should be free on
the support, and hang down so that the
brake shoe is in line with the tread of the
wheel. Brake gear fittings are subject to
vibration, and small nuts frequently work

off and get lost, so the use of spring
washers 1s advised.

Beams and Pull Rods

The lower ends of each pair of hangers
ar€ connected across the engine by a brake
beam made from Y4-in. flat steel, the first
and second being $-in. wide, and the third
%-in. wide. They are shown in the accom-
panying drawings. Each one requires a
piece of steel strip 4%4-ins. long, which is
chucked truly in the four-jaw. Face the
end and turn it down to Y4-in. diameter
for a full Y%-in. length; then further reduce
a full Y3-in, of the end, to %2-in. diameter.
screwing it either %»-in. or 7 B.A. In
the wider ones, drill two No. 30 holes at
Va-in, centres, as shown: in the narrower
one, one hole only. The beams can then
be filed to shape. Push one end through
the hole in the bottom of a hanger, -and
it will be found that the other hanger can
be sprung over the other end easily; ordin-
ary commercial nuts are used to prevent
the hangers coming -off.. In full-size prac-
lice, brake gear is usually erected with
washers and flat split cotters; but these are
a nuisance on a small Jocomotive due to
the difficulty experienced in fitting them.

Six small forks or clevises are needed to
connect up the pull rods. They are made
from Y%-in. square steel., Saw or part off
three pieces about 14-ins. long; drill a No.
30 cross hole at about ¥g-in. from the ends
of each, then slot them as described for
valve gear and other forks, by clamping
under the slide-rest tool-holder, and run-
ning up to a Y%-in. slotting cutter on a stub
spindle held in a three-jaw. Part off a full
78-in. behind the hole; chuck in four-jaw,
set to run truly, then turn the round boss.
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Centre, drill No. 40, and tap Y4-in. or 5 B.A.
Round off the slotted ends as shown.

The pull rods are pieces of Y%-in. round
steel, screwed 1o suit the hosses of the forks.
The first one, between the brake shaft and
the first beam, will be approximately 2%-ins.
long; the others, between the Erst and
second, and second and third beams, are
approximately 5'-ins. long. The actual
sizes are easily obtained from the job itself;
[ always measure rod lengths l!mrn the
actual engine, the forks being adjusted on
the rods until, when the end rod is pulled,
all six shoes touch the wheels at the same
time. The forks may be attached to the
beams either by small bolts, or turned pins.
as desired. The bolts may be made from
short pieces of Yg-in. silver steel, turned
down 1o .932-in. at each end, screwed
%2-in. 0r 7 B.A., and fitted with commercial
nuts. The Y-in, part of the bolt should
be a full %-in. long, so that when both nuts
are well tightened up, the bolt is free to
turn in the fork. All brake gear parts must
be quite free; “ precision ™ fits are not only
unnecessary but undesirable, as the joints
pick up dirt and dust from the line when
running, and if too good a fit, they simply
jam up and are rendered useless.

THE brake shaft is a piece of Y-in. round
steel rod a bare 5-ins. long. Chuck in
three-jaw and face the ends;, turn down
Ya-in. length of each end to ¥js-in. diameter.
The shaft carries two arms, one for actluat-
ing the pull rods, and the other to connect
with the vertical brake spindle. The drop
arm is made from a picce of Y4-in. by %-in,
flat stecl, filed 10 the pear shape shown in
the drawing. The upper hole is reamed
10 a light fit on the shaft; the lower one is
drilled No. 30. The arm is driven on the
shaft, and located exactly in the middle.

The forked arm is made from a piece of
~g-in. square steel 1%-ins. long. Scribe a
hine down the centre of one side, and make
iwo centre pops on it, Y-in, apart; drill
them out with No, 40 drili. Slot out the
4-in. jaw as previously described. then file
the holes through each side of it, into oval
slots as shown. File or mill the shank to
a thickness of Ha-in.. and round off the
jaws 1o the profile given: finally, drill out
the shank end with letter C or 1844-in, drill,
and ream to a tight fit on the brake shaft,
rounding off the end as illustrated. The
<hank end is driven on to the brake shaft
at 2-ins. from centre (see plan of complete
assembly) and set at right angles to the _dmg
arm, the average workman's * eye setting
being sufficiently accurate, Roth arms are
then brazed 10 the shaft by the method
adopted for other arm-and-spindle jobs pre-
viously described. May | remind beginners
that steel jobs should never be quenched
in acid pickle after brazing; use water only.
Any traces of burnt flux can be scraped off
and the shaflt and arms nicely cleaned up
with emervcloth.

The bearings are made in a manner spme-
what similar to glands. Chuck a bit of
‘4e-in. hexagon brass rod in three-jaw:
face the end, centre, and drill down about
{-in. depth with No. 11 drill. Turn down
Ve-in. of the outside to ¥-in. diameter, and
screw Yg-in. by 32. Part off to leave a head
Va-in, wide: reverse in chuck, and chamfer
the corners of the hexagon.

Brake Spindle and Column

The brake spindle is a piece of Yg-in.
round silver-steel (or rustless steel, if you
have any) 6%s-ms. long. One end of it is
screwed Ya-in, or 5 B.A, for ¥%-in. length; the
other end is furnished with a small boss and
a cross handle, exactly the same as the
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upper end of the spindle of the injector
water valve, the boss being made from %-in
round steel, and brazed or silver-soldered
on. Two collars are also made from Y%-in.
round steel; simply chuck in three-jaw,
face. centre, drill No. 32 for about §-in.
depth, turn about $-in. length to %s-in. dia-
melter, and part off two slices a little over
Va-in. thick., Drive one of these on to the
brake spindle, to approximately 1}-ins.
below the handle, and take care not to
damage the threads at the bottom. ° |

The brake column is turned from a piece
of 74a-in., hexagon brass rod held in the
three-jaw. Face the end, centre, and drill
down with a No. 30 drill to the full depth
of the drill flutes, withdrawing the drill sev-
eral times to clear the flutes from chippings.
Now turn down 17%-in. of the outside, to
T30-in. diameter; if you run the lathe at a
pood speed, and take three or four Jlight
cuts with a roundnose tool, you should get a
nicely - finished col- )
umn, If you like,

You can set over the

top slide and turn

the column 0 a

laper, T42-in, diameter

al the top, and about

fe-in, at the bottom;

some locomotives

have tapered brake

columns. Part off at

2-ins, from the end;

reverse in chuck, turn

down JY-in. of the

end to ®Hg-in. dia-

meter, and screw %g-in. by 32.  If the
No. 30 drill hasn't come through, and there
18 no hole showing, centre, and put the No.
30 drill in until it meets the other hole.
Make a %g-in. by 32 nut from a bit of
Ye-in. hexagon brass, to fit the part just
icrewed. -

Put the spindle through the column as
shown in the sectional illustration, and drive
on the other collar, 50 that it is 2%-ins. from
the screwed end:; then bring the other
collar. down on the u per end of the
column, adjusting it so that the spindle can
turn freely in the column, but cannot move
up and down. Drill No. 55 holes through
collars and spindle, and drive in small pins
made from steel wire. If a bit of 146-in.
silver-steel is held in the three-jaw, the lathe
run at its highest speed, and a fine file ap-

lied to the steel, same can be filed in a
¢W ‘'seconds to a nice drive fit in the 5§
holes. It isn't advisable to use larger pins,

as even a ¥q-in. hole would unduly weaken
the spindle.

Brake Nut

‘This is an " artful dodger.” Chuck a bit
of Y-in. round bronze rod in the three-
jaw;, use good quality metal. Face,
centre, and drill down about ¥%-in. with No.
48 drill; part off at a full %-in. from the
end. Chuck the piece again, and tap it
%e-in. or 7 B.A., working the tap right
through very carefully. Now follow care-
fully: drill a No. 40 cross-hole cutting clean
through the tapped hole. Cut two short
pieces of JK2-in. round silver-sieel, square
off one end of each, and put Y-in. of thread
on it; this is best done in the lalhc‘, with
the rod in the chuck, and the die in the
tailstock holder, the thread matching that
in the embryo nut. Now put the nut be-
iween the jaws of the forked arm on the
brake shaft (see plan of brake gear
assembled) and screw the picces of silver
steel into it, through the oval holes at each
side of the jaws, until they meet in the
middle. Cut off the superflious bits of



alcel._and trim the ends with a file. so that
they just show clear of the oval holes in

the jaws. Now put the 40 drill through the
cross-hole in the nut, drilling away the bits
of the side pins projecting into the hole,
and tap the latter ¥%-in."or S B.A., to maich
the bottom end of the brake spindle. This
dodge effectively prevents the pins coming
out and getting lost on the road, because
when the brake spindle is screwed through

the nut, it is impossible for the pins to
turn.

Assembly and Erection

The brake shaft is erected first. Al
I1%¢-in. ahead of the centre of the leading
wheels, and Y%-in. above the bottom of the
frame, make a centre pop each side, and
drill them out with a No. 30 drill. Put a
straight piece of Yg-in, silver-steel through
them both, to see if both holes are O.K.
for position; if they are, the silver-steel will
be at right angles to both frames. and will
lie level. If it isn't, the holes can be cor-
rected with a rat-tail file. When they are
correct, open out with letter R or !'4+-in.
drill, and tap J-in. by 32.

Now put the brake shaft in positiort, with

the centre arm hanging down, and the’

forked arm to the right of the engine (see
plan of assembled gear), the journals on
the ends of the brake shafy going through
the tapped holes. Owing to these being
much -larger than the journals, it will be
easy enough to get the shaft in position.
Then screw a bearing in at each side, over
the journals and into the tapped holes in
the frames, as shown in the plan. When
the bearings are right home, the shaft
should be quite free to turn, and have just
a small amount of end play. The short
pull rod can then be connectéd to the drop
arm and the leading beam: the fork on
the latter‘mu.'_.l be horizontal, and as the
pull rod is slightly inclined, a very slight
bend just beyond the fork will be called
for. When all the brake shoes are touch-
Ing the wheels, the forked arm should be
inclining just a little,

The last job is to mount the brake
spindle and column, and that is only the
work of minutes. On the soleplate at the
front end of the tender, mark a spot 2-ins.
o the tight of the centre-line (that will be
to dyour left, if you are looking at the front
end of the tender) and 3%-in. ahead of the
vertical centre-line of the brake shaft. If
the soleplate overhangs the drag beam hy
Yia-in., this point will come %-in. from the
front edge of the soleplate. Drill 2 No. 30
hole at the marked place, and drop a piece
of Ys-in. silver-steel through it for a test:
when the steel is vertical, it should line
up with the tapped hole in the brake nut.
If it doesn't, file the hole to correct its posi-
tion, as mentioned above. When O.K..
poke a J-in. clearing drill (letter W or
*34-in.) through; file off any burrs, insert
the brake spindle and put the %g-in. by 32
nut over the botiop end. Then screw the
end of the spindle through the brake nut
until the screwed part of the column enters
the hole in the soleplate, and seats home.
Screw the nut on the projecting threads of
the column under the drag beam, and the
job 1s complete. Turning the handle clock-
wise applies the brake; turning in the op-
posite direction releases it. No pull-off
springs are needed, because the .brake
spindle cannot move up and down in the
column, so is able to pull on or push off
according to direction of rotation. ;

Final Notes .
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That ends the actual job of building the
G.W.R. *1000" class engine. 1f anyone
wishes to *doll it up,” 10 resemble its full-
sized sisters in all details, the easiest way
1S to visit a station where they are fre-
quently to be seen, and also obtain a photo
or two. The Locomotive Publishing Co.,
of B8 Horseferry Road, Wesuminser,
S.W.1, could supply pictures. Personally, |
never decorate any engine intended for real
hard work with a number of (1o it) super-
fluous accessories; but other people may
have different ideas, and | would not decry
such decorative work. The only thing I
do emphasise, however, is the fault of spend-
ing much time and energy on outside show
and neglecting the working parts.  Full-
size locomotives are built to work, and a
little one should be built with the same
object in view; not as a useless ornament.
1 practise what I preach, and 1 have a fleel
of engines. , Although their personal ap-
pearances wouldn't gain a prize in a beauty
show, they can all * do their stuff " on my
Little railway in no uncertain manner. Only
a few evenings ago, time of writing,
26-vear-old " Ayesha." the 24-ins. pgauge
* Atlantic ™ which 1s the respected patniarch
of every little coal-fired passenger-hauling
engine working at the present time, was
steaming merrilv around with three adult
passengers, despile her vyears and condi-
uon!

Two or three realistic refinements could
ecasily, be added 10 vyour engine without
going 1o extremes. Footboards for the
engine cab and the front of the tender
could easily be cut from thin wood, such
as 15 used for cigar boxes. or three-ply
would do. Pieces of angle could be
screwed 1o the underside. to raise them to
*working ™ height;: note the front end of
the general arrangement of the tender,
which indicates this.

THE END




[tems stocked for 1000 class: =

Drawings set RV2 (12 sheets)
Frame steel

Juffer beam steel
Hornblocks (hot pressed)
Axleboxes (main)

Frame stays
Oriving/coupled wheels
Cylinder castings set(piston walve)
Piston blanks

Guide bar brackets
Crossheads

Crosshead pump

Eccentric straps

Pendulum shaft brackets
Reverser box stand

Bogie bolster

dogie centre

Bogie horns

Bogie ax]eboxes

dogie spring pockets

Bogie wheels

duffer heads & plainstocks
Saddle

Smokebox door & ring
Chimney

Petticote pipe

Safety valve c over

Tender frame steel

Tender buffer beam steel
Tender horns & cast springs
Tender a1 eboxes

Tender wheels

Handpump casting & tee
Cylinder castings set(slide valve)

To special order:
doiler flanged plates

8/044
8/045
8/046
8/047
8/048
8/049
8/050
8/05]
8/053
8/054
8/055
8/056
8/057
8/058
8/059
8/060
8/0861
8/062
8/063
8/064
8/065
8/066
8/067
8/068
8409
8/070
8/071
8/072
8/073
8/074
8/075
8/076
8/077
8/079

All=copper boiler materials set including
flanged plates & barrel mtl in flat,

Rolled taper barrel with castellated seam,

Rolled brass smokebox tube with silver=

soldered seam,

Photo etched name & numberplate sets etched on
l.8nm brass sheet, Set includes all plates on
prototype loco in both GWR and BR periods. To
special order and delivery only,

No,

1000
1004
1005
1006
1009
1010
1012
1015
1019
1020
1021
1022
1027
1028
1029

Name,

County of Middlesex

County
County
County
County
County
County
County
County
County
County
County
County
County
County

of Somerset
of Davon

of Cornwall
of Carmarthen
of Caernarvon
of Denbigh

of Gloucester
of Merioneth
of Monmouth
of Montgomery
of Northampton
of Stafford,
of Warwick,
of Worcester.

For transfers see Reeves Catalogue and check
from photgraphic research the correct style
as appropriate for your model,

m

NOTE:

The copy pages from which the "paste-up" for this
book were taken from volumes of "™echancis" which
proved impossible to put flat down onto the photo=

copier, We apologise for edge distortion in various

sections, but hope that all the words are read-

able,



