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JENNY LIND an early type locomotive 1n Zi" gauge by LBSC.

Copyright of A.J.Reeves & Co(Birmingham)itd, Holly Lene, Marston Creen, Birmingham.

A desire was expressed by model engineers many years ago for an 'instruction serial'
dealing with an old-time locomotive capable of passenger hauling and I now Propose

to give full details of how to build a 24" gauge edition of the famous "Jenny Lind"
type of the middle of the 19th century. These locomotives were not only among the most
successful, but the best looking machines of their time ever put on the road, per-
forming wonderful feats of haulage and sustained spped on many railways; and bullders
of the little one may rest assured that she will in no way fall behind her big (but
now, alas! long departed) sisters in any respect. The full sized engines were a re-
markable illustration-of the truth of the old saying that "great minds think alike"';
for after John Gray was appointed locomotive superintendant of the Brighton Rallway
in 1846, he designed a single-wheeler of the type shown in our illustration, and a
dozen of them were built and put into service. About a year afterwards, and quite
independantly, the firm of E.B.Wilson, of Leeds, built the original "Jenny" and eleven
sisters, and delivered them to the Brighton Railway following Mr.Gray's batch. Two
other designers, also independantly, hit on the same idea, so there is little wonder
that the "Jenny Lind" type, as they were called, were successful. Two heads are gen-
erally admitted to be better than one, and four certainly should be:

The opinion is still held in many quarters, that small reproductions of the old-time
locototives cannot be successful, as their boilers are too small; but your humble
servant always takes an unholy delight in upsetting that kind of theory, and I have
found that if the valve gear is so arranged that the cylinders USE every particle of
steam instead of WASTING it, a boiler of the correct size for the type of engine,
will provide all the steam needed by a pair of rorrect size cylinders under any con-
dition of working. The reason I selected 33" gauge for our little Jenny is because 1t
does not make the work so fiddling, and provides a more powerful engine, just right
for hauling a living load. The parts came out only a little larger than those of the
average 2%” gauge sizes; and calculation is easy, as one inch 1n full size ig 1/16"
on 34" gauge. For instance the cylinders in the Jennies were 15" bore and 20" stroke,
therefore ours will be 15/16" by 14'"; the leading and trailing wheels 3" diameter, and

the driving wheels 41" diameter. Messrs.A.J.Reeves and Company of Birmingham are sole
suppliers of castings and materials for this model.

The engine is a straightforward job. She has double frames, but only the leading and
trailing wheels have outside axleboxes, the driving wheels having their bearings in
the inside frame in the usual manner:; and the whole of the cylinder and motion ass-
embly is erected on the inside frames. The latter stop short at the firebox, but are
connected to the outside frames just ahead of the driving wheels. Although the boiler
barrel is only 3" diameter, the firebox section is larger and extends the full width
between the backs of the trailing wheels, and is of ample depth; so that even 1if the
barrel were twice the diameter, there would be no appreciable difference in the rate
of steam generation. On the original Jennies, the boiler was fed by two pumps mounted
on the outside frames at each side, as shown on the drawing, and operated from the
pins in the driving wheel bosses. The later batches which appeared in the late 50's
had injectors; and you can please yourself which you adopt, as I hope to give instruct.
ions for both. The later ones also had spring buffers, and a weatherboard; these can
also be added if desired. All being well, I shall describe Stephenson link motion as
fitted to the original engines, but loose eccentrics may be used by anybody who
wishes to save work and have the engine as simple as possible. The tender 1s a small
six-wheeler, with single outside frames, and the springs -above the running board. As

the engine has no cab, she is very easy to operate when riding on a flat car behind
her. Now to construction:

Frames

The inside frames are cut from two pieces of 3" steel plate each 103" long and 18"
wide. Mark one out, drill the holes in the ends, rivet temporarily together, and saw
and file to outline. Don't forget the vice top is a fine guide for straight sawing.
For the outside frames you will need two pieces of 3%/32" steel 152" long and 2%“ deePe.
Be very careful when cutting away the long centre portion. I have deepened the inside
frames. for extra strength, as they carry the "works' and don't show; but the outside
frames have to be somewhere near the merk, of the appearance of the little locomotive
would be completely ruined. The thickness of the material given for them 1s quite
sufficient, as they take no driving stresses and only carry axleboxes of the leading
and trailing wheels. They are attached to the leading beam, and the combined sandbox
and frame stays keep them in alignment with the inside frames, sc when once properley
erected, there is no fear of distortion, especially as they are stayed longitudinally
by tie rods.




Buffer and Drag Beams
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On the full sized Jennies, the beams were huge chunks of wood, like sleepers; but
whilst there was plenty of strength in such hefty baulks of timber, there would be
precious little in the small bits of firewood needed to reproduce the wooden beams on
Jenny junior, so I have substituted metsal beams for the sake of rigidity. However =ny
builder who wishes to copy full size practice, can disguise them with a wood 'overlay'
(marquetry veneer from an educational suppliers would bhe ideal fixed with epoxy resin)
The buffer beam is 53" long and 172" wide, made from %ﬁ steel. Note the group of holes
in each end; the outer ones on the centreline are tapped for the shanks of the "Dumb"
buffers, and the upper and lower ones should be countersunk, to suit the screws used
for attaching the beams to the distance-pieces between inside and outside frames. The
drag beam is only*%” wide, and has a slot, shown in drawing, for the drawbar connect-
ing engine and tender. Two pieces of #" x %" angle steel each 2" long, are riveted to
the drag beam, so that the outside measurement is b2, The outside frames are screwed
to these, as shown in plan of assembly.

Hornblocks and axleboxe
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The hormblocks of the oustide frame are shown in the drawing of that component, and

are slmply pleces of-the same steel, cut to the shape shown, and riveted over the
openings, on the inside of the frames. No lugs or feet are neccessary as the tie

rods act as hornstays, and prevent the axlebmxes dropping out when the engine is
lifted; the hornplates whould be set 3" above bottom of frame, as shown, to make

room for the tie rods. The hornblocks for the driving axle-are attached to the inside
frame, and are substantial castings. As there are only two, it is hardly worth

while setting up a rig in the lathe to end mill the contact face, and the sample cast-~
ings I have seen, only needed a few ribs with a file, to make them fit the slots in
the frame perfectly. They are riveted on with 3/3%2" rivets, iron for preference,

and the flanges filed off flush with the outside of frame, the rivets being counter-
sunk on the outside. Bolt the frames temporarily together, dead in line, and carefully
file out the hornblock jaws until they are %" wide, and parallel from top to bottom.
It is also possible, and more accurate, to clamp in the vice on the vertical slide
and mill the opening. Smooth off the faces to hring the thickness to %“ overall, and

trim up the lugs at the bottom. (See page 45 for information missed out here. )

The axleboxes are made from cast gunmetal bar which is clamped in the vertical side
sideways and a recess ' wide and & wide ies machined from each edge, after one major
face has been cleaned up. Always vork from this face, and the recess should leave

a 1/16" flange on this edge. Finish machining the remaining face, again leaving a
1/16" flange, by holding in the 4-jaw chuck, and then the boxes may be sawn off

and machined teo finish length. The procedure for the carying axleboxes is the same
except that the flange is on one side only. For the carryng axleboxes, the 2'' holes
may be drilled in the back as shown, holding in the 4-jaw, or in the vertical slide
vice as felt appropriate. For the driving axleboxes, drill and ream a 2''hole in one
of them for the axle, in the middle of one of them: then clamp them together, and

use the first hole as a Jig to drill and ream the second. A 1/16" hole is drilled

in the top and countersunk in the top of each box, and two spring pins have to be
fitted in the bottom, but these must be located frow the holes in the nornstays which
are made next. The hornstays are merely 14" lengths of 8" x 3" steel, drilled as shown
in sketch, and attached to the hornblock lugs by SBA screws. Carefully fit the axle-
boxes to the horns so that they slide freely but do not shake endwise; then put them
in the horns, put on the stays,.and wedge the bhoxes up against the stays with bits

of wood between the top of the box and the hornblock opening. Run the 30 drill through
the centreholes, and make a couple of countersink marks on the bottom of the axlebox;
remove, arilll the axleboxes to 37 at the marked places, tap 5BA and screw in pleces

of g" round steel, for the pins. The springs are wound up from 22 swg piano wire and
the complete assembly and hornblock and axlebox is shown-in the illustration.

How to erect the frames
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1 have saken advantage of the constructioen of this engine. and arranged matters so
that after the frames have a&ll been erected and set in correct alignment, the inside
Irames cen be taken out as one unit, hy removing a few screws, and the whole of the
"works", viz., cylinders and motion, attached to them without interferences from the
ousside Irames or wheels., First af all, meake the frame stays. The front supports are
two pieces of channel steel (machined from bar) each 13" long, 2" wide, and 4"

on the flanges, the thickness being #". £ solid block could be used as an alternative
shown on the assembly drawing. The two gide stays are in the form of sandboxes.
Castings will be available for these; solid blocks might be used, but as a single
wheeler needs & supply of sand to start & heavy load when the rails are greasy or
damp, we might as well fil sanding gear, which is very easily done, details later.
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The rear stay ie a piece of the same metal used for the ficiw beam, but 27” in lepgth.

It has a piece of g" x 3" angle riveted to each end as shown in the plan.

When erecting the frames, toolmakers cramps should be used to hold every bit of
angle and channel to the frames, whilst the holes for the screws are located by the
method I always advise, viz., putting the drill through the hole in the frame,

and making countersink merks on the angles or channels, afterwards drilling and
tepping the marked spots, for the screws. First set a piece of channel at the
front end of one of the main fmames, getting it dead square by resting the frame on
the lathe bed, upside down, and setting the channel by aid of 5 set square; clamp
in position, drill and tap the screwholes as mentioned above, and put the screws in,
repeating operations on the second frame. Note, the channels are on the opposite
side to the hornblocks.

Now set both inside frames on the lathebed, upside cdown, hornblocks 1n51de, at a
distance 28" apart. Put the rear stay beiween, right at the end as shown in the plan
drawing, check for truth with a set square, then drill and tap the screwholes in the
angle ind put the screws in. Next take the back beam, stand it on the lathe bed and
put one of the outside frames upside down against the angles at each end of it, hold-
ing with clamps, and making certain that the tops of both frames are in contact with
the lathe bed for their full length so as to be absolutely parzllel. Drill and tap
screwholes, and put the screws in. Fut the inside frames between, also upside down,
and see the tops make coantact with lathe hed as before; then line up the fron ends
of all four fremes, put your clemps on, drill and tap screvholes, and screw the

front ends of the GlC“ldﬂ fremes to the outsides of the pieces of channel. Lastly,
put the front bufler besm zgainst the front end; adjust frames to correct distance
apart, as shown in the illiusiration, put the clamoss on, drill and tap screwholes, in-
sert screws and remcve clamns, and the ascembly Ls complete. It isn't 0.K. unless
both beams, and vhe topa of all four frames, are all in full contact with the lathe
bed; so you know exactly what to aim for. If it lies Tirm on the lathe bed with no
sign of a rock or a wobblie anywhere, everything is going fine and you can put the
sendboxes~cum~-stays belween inside and outside frames in the pczitions shown in the
drawing, clamp temporarily, drill the bolt holez clean through the lot, and

bolt up. The comnlete ”rnglne bed" as our cousinm over the pond call it, will then be
found cuite strong and rigic.

Wheels and carrying axles
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The pair of driving wheel castings, each with plain centre bosses, and 5 pairs of
carrying/tender wheels will be required, for loco and tender. You might as well
machine the lot whilst on the job! I have fully described wheel turning many times,
but for the henefit of beginners, here is a brief summary. Chuck by the tread in the
four Jjaw and set the inside of the rim to ran truly; centre, drill drivers 25/64"
and carrying wheels 21/64",. With a small boring tool, bore out till a 27/64 and
93/64” drill shanks will enter the respeciive borez, and then ream out to ?/16"
and ' as required. Do not be tempted to drill out prior to reaming, for if there
18 a flaw in the metal, the drill will ocurely run off and the reamer follow out
of truth. Face off the back of flenge and boss. Reverse in the chuck and face of
front of rims and besses ucing a round nose tool set cross-wise in the toolrest for
all above operations. Now get a disc of metal a little smaller than the wheel:; a
discarded wheel casting or & chuck backplete will do fine. “huck in 3-jaw, face,
recess the centre about 1/72" deep and 1" diameter; centrs. drill and tap 3"
any fine thread. Screw in a siub  of 2" diameter steel so that 1" projects, and turn
this down until the wheel just slides on without shake. Do the drivers first so that
the stube may be machined dewn further for the carryng wheels. Screw it and fit a
nut. Don't take it out of the chuck, but put cun each weel in turn, tighten the nut,
and.the *treads and flanges can then be finished off. Use the ordinary round nose
tool, slightly pointed to get the radius at the vaot of the flange. Note the reading
of the index collar on the cross-slide when the first wheel is finished to size. If
all the others are machined to this setting, they should all be the same, but check
a5 you go to ensure this. The flanﬁe edres may be rounded off with a fllen If the
top slldﬂ is set over about 2° to cone the treads. this may be an advantage, but is
not absolutely neccesaarya

The straight axles are a plain turning job needing no detailing out. Make five of them
whilst at it, using pieces of 2" round BME 5" long. If the three-jaw holds reasonably

true, and the mandrel will take the =" rod, chuck in the %-jaw and turn a wheel seat

=l

anﬁ jecurnal at the one setting. On small laties, centre each piece truly and turn the
xles beuweﬁn centres. The Journals ehould be an easy running fit 1n the holes in the
EJIFJO res, and wheel seats a squeeze fil in the holes in the wheels:; but don't overdo

f..r]

1t and either zplit the besses, or bend “he avles when vressing on the wheels on the

e b
E-.If:lffﬂ? using che bench vice as a sques. ur-on-usd’une L1 they go hard, press the axle

wl -
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out of the wheel again, rechuck and ease the wheel seat with a fine file. There is
no need to mount them permanently in the frame until the cylinders have been located

Springs for carrylng axles.
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The leading and trailing axleboxes, also those of the tender, are furnished with
laminated or '"leaf" springs, which may either be cast dummies with a working spiral
spring concealed in the buckle, or hoop, or may have proper working leaves made from
flat spring steel, as on the full sized engine. The latter, are of course, much the
hest, end the action is very fascinating to watch when the engine is in motionj; but
they are very tedius and fiddling to make, o that the first mentioned kind are more
nsually fitted to small engines. I will describe both kinds, and builders can take
their choilce. | |

The castings will have the eye-ended hangers of the type shown in the detail drawing
which are . slightly easier to fit than those shown on the G/A drawing, though either
will do. (NOTE: since LBSC wrote these notes, foundry practice and labour conditlons
have changed so much that the eye-end type prove impractical for sand castings. The
slternative type are therefore supplied). As the spindles which transmit the load to
the axleboxes are only 3/32" diameter, and a coil spring of this size would be too
small, the buckles or hoops are drilled out 3/16%, and the top of the spindle is
provided with a little piston bearing against a spring of 22swg wire which is just

a nice sliding fit in the 2/16" hole. The hangers are cast solid with the dummy
springs; so all that is needed to erect them on the frame is to drill no. 41 holes
at 13" each side of the centre of the axlebox opening, and ' from the top. Drill no.
41 holes through the eye at the bottom of each hanger (these eyes may be machined from
bar and press fitted into holes in the castings), and attach them to the frame with
8BA bolts and nuts. The long spindles will require a guide piece, to prevent them
slipping sideways of{ the axleboxes; so fit a small clip, filed up from BMS to the
shape shown in the illustration, over each spindle near the top of the frame, and
secure it with 10BA screws tapped into the frame. Position the clips as shown in

the general arrangement drawing.

Until recently, the great objection to fitting working leatl springs on engines of

2=" and Z4" pauge, was that if they looked right, they were too stiff to flex properly
under the comparatively light loading; ;but if they were made flexible, then they
looked far too skimpy. The problem of making a spring which both looked right and
worked 0.0. was solved in a very simple manner by a builder of another model. He made
esch leaf fromthree or more very thin plates of the same length; so that a six-plate
t encer spring would, whilst appearing to have only the six nlates, in reality have
eightezn, each ''plate' made up from three laminations. This system answers perfectly
and may be used for built up springs for Jenny:i-- four for the engine and six for

the tender -~ by any builder who possesses the neccessary patience. Each spring 1s
composed of 21 pieces, arranged in seven groups of three apiece, to simulate a seven
plate spring. The ends of the top, or longest plate are softened in a spirit or gas
flame, and bent around to form eyes for accomodating the pilns to the hanger tops. 1T
the end is made red hot, and then quickly bent to a small circle with a pair of

round nose pliers, the job will be found quite easy. Anneal the ends after bending,
in case they chill quickly and are rendered brittle.

To make the hoops or huckles, chuck a length of 5/16" square steel in the 4-jaw and
pert off 10 half inch lengths. Drill a 3/16" hole through each piece and file 1t out
until it fits over the widest part of the spring; then chuck each buckle again in the
.- jaw, bottom outwards, drill no. 45 after setting to run truly, and tap 7BA. The
spring pins are approximately 18" overall length, made from 3/32" silver steel with
%" length of thread on one end. lnsert a spring in a buckle, see that it 1s quite
central then screw a spring pin or spindle tightly into the hole at the bottom, so
that it locks the spring inm the buckle and prevents any movement of the plates to
either side. The sketch shows the buckle in sectlon.

The hangers are made from 5/16" x 5/3" BMS strip. The easiest way to make them is to
¢clamp & widest sidé down in the vertical slide vice and adjusting to lathe centre
height. A 3/16" end mill or slot drill can now be nsed to mill out the slot 9/16"
deep. Drill the hole at the end for the pin before milling. Cut to length, square
off the end and drill centrally no. 46 and tap 7BA for the suspension bolt which
latter can be made from a bit of steel 3/16" x 3/32"; chuck in the H4-jaw, turn " of
it to 3/3%" diameter, and screw to fit the fork. Cut off at a bare £" from the end,
vhich is rounded off and drilled no 41l. One of these hangers 1is attached to each end
of the working leaf spring, by a little bolt through the holes at the end of the fork,
and the looped ends of the spring; the complete assembly is attached to the frame
exactly as described for the casting type, the spindle under the buckle resting on
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top of the axlebéx,'and a clip being put on as mentioned above.

Crank axle (Note. See page 17 for jetails of axle for loose eccentric valve gear).

This may at first appear to be a bit of a teaser, as it has four eccentics between
the cranks, and whole issue has to be "absolutely-just-so', in order to ensure a
successful engine: but taken bit by bit, it is really easy. Any reader who is a
skilled turner and has a power driven lathe, can turn the complete component Irom

a piece of 2" BMS about 5" long and this makes the best job. To set i1t out, mark out
the ends of the bar exactly as shown for eccentrics only; but add two extra centres,

on the two lines crossing the true centre of the bar, each at £" distance from the *
true centre and on the same side as the eccentric advance lines. A skilled turner will

not need any detailed instruction for the actual turning; suffice it to say that 1
usually tackle the eccentrics first, then the wheel seats and journals, leaving the
crankpins till last. The surplus at each end, containing the centreholes, is turned
away with the crank running on its true centres and the crankwebs left either circular

or planed or milled to shape as desired.

Less experienced workers had better build up the whole gadget. About the best way I
know, ie to turn the four eccentrics from the solid, and use this piece as the nucleus
on which to build the rest of the axle, fitting a crank on each end of it, and
attaching the pieces forming wheel seats and journals to the outside of the cranks.

If you can turn a spigot to a press fit in a hole, and have a good hefty vice, there
is no need 'to braze the assembly, as the whole lot can be pressed together as 1s some-
times dome in full size practice. If properly fitted, it will never shift. Other-
wise the joints may be brazed. The machining of the parts is the same in either case
as detailed below,

Fccentrics

Obtain a piece of 17" diameter BHES bar hold in the 3-jaw and face each end. The tool
marks will indicate thz tru centres. Set on a veeblock and stand this on the lathe
bed or surface plate if you have one. Then with the point af a surface gauge set to
the centremark, scribe a line across both sides. Now set tge point 5,64" above centre
and scribe two more lines. Turn the piece of bar though 90 checking with a set quare
against the lines already scribed, and repeat the procedure. Make a small centrepop
with a small and sharp punch exactly at the spot where the two first lines corss,
ie., on the true centres. Set a pair of dividers and scribe a circle 5/16" diameter
around the true centres. The four points where this circle cuts the offset lines are
the centres of the eccentrics. I have marked them 1, 2, 2, & 4 on the diagram.
Nothing could be much simpler than thatl. Drill a small centre at each point
holding in the 4-jaw amd setting each peoint to run turly with a wobbler or centre

finder before drilling.

To turn the sheaves, first mount the piece on its true centres, with a carrier on one
end. Rough turn each end to =" diameter leaving exactly £'" length in the middle at
full diameter. Now put the piece on to no. 4 centres and turn the end eccentric with
a knife tool; then change the carrier to the other end, reverse the piece in the
lathe, and muunt on no 1 centres turning that eccentric with a knife tool also. Then
change to no. 2 and turn that one with a parting tool, using a slow speed and plenty
of cutting oil; finally no. % in the same way with the same tool. Mount the plece on
its true centres again and turn each end to 2 full %" diameter; don't finish dead to
size until the cranks are ready.

Crank webs and pins

Each crank web is made from a piece of £'" x 2" BMS x 1%" long. Mark off one of them
by scribing a line down the centre and msking two centrepops §" apart. Drill a &'
pilot hole at each mark, then use the drilled web as a Jjig to drill the others. 1
find this is a better method for inexperienced workers than soldering the lot together
and drilling them in a block. The holes at one end of the webs are opened out with a
5/16" drill and the other holes %#'. The ends may be rounded off as shown, or left

square and the corners merely taken off, at the builder's choilce.

Tach crankpin is a 2" length of 2" BMS or silver steel. Chuck truly and turn down
' of length till it is a driving fit in the hole of the crankweb. The easiest way
for a movice to do this is to drill a 5/16" hole in any odd piece of the same steel
used for the webs and with the same drill. Now open out one end of this hole the
smallest amount with a taper broach or reamer, or even the tang end of a file and
turn the end of the crankpins until they will just enter the enlarged part of

the gauge hole. Take off the sharp arris {rom the ends of the crankpin with a fine




file before removing from the chuck, so as to give the pins a fair start in the holes
in the crank webs when the squeezing process begins. When all four spigots are turned
assemble as follows.

Obtain a piece of %" rod which will pass easily through the #'"holes in the crank
webs, and put two of them on it, wide enough apart to allow the crank pin to be

placed between the webs at the other end. Now line up the webs with the end of the
crenk pin, so that the slightly filed ends just enter the 5/16" holes. Put the

webs between the ¥ice jaws with a piece of brass or copper at either side, to avoid
damage to the webs, and turn the handle. It will probably need some force, but the
webs will be forced home on their pins, the piece of rod through the other end
keeping them truly in line. Squeeze until the webs are hard against the pin shoulders;
and if your turning has been 0.K. they will stay put as long as Jenny lives.

Now make another gauge with a 2'"hole in it this time, using the same drill as used

to make the larger holes in the crank webs and turn the two ends of the plece con-
tzining the four eccentrics, to a driving fit as described above. Reduce each spilgot
to 2" length and take off the sharp edge with a file as before. Wedge a piece of 2
metal tightly between the webs of each crank, and set them on the ends of the eccent-
ric section, so that each crank is at right angles to the centreline of the two
eccentrics next to it. If you take a look at the illustration of the end view of the
crank axle, you will see that the crauk nearest you lies horizontally, whilst a line
joining the centres of nos. % & 4 eccentrics would be exactly vertical, and therefore
at right angles to the crank. It can easily be checked with a sel aquare; if you rest
the stock against the two eccentrics, then the blade should be exactly parallel with
the crank web. Using the vice as before press each web on about 1/16" or so, and then
very carefully check each pair of eccentrics and the corresponding crank again with
the set square. If all 0.K., squeeze the crank right home. No harm will come to the

webs provided that the packing pieces fit properley; these should be leit in for the
final pressing. '

A11 that now remains is to make and fit the end sections forming the journals and
wheel seats. Fach one is turned from %” diameter steel rod. "huck a length and part
off two pieces 1#'" plus 1/64%" long. Chuck one and turn tlown 2" length to the same.
diameter as the ends of the eccentric section using the gauge previously made. Re~ -
verse in chuck and turn down #'' of the other end to a gqueeze fit in the hole in the
driving wheel boss. Press the smaller ends into the remaining open holes in each
crank web, remove the packing pieces and the azssembly 1s complete.

Tf considerable pressure has been needed to force the parts of the crnak axle together
no further fixing will be required; if they went together very easily, and it is poss-
ible to twist the webs on the pins or shaft, the joints should be brazed. Put one
small ring of brass wire around each joint close to the crank webs, cover it with a
good quality brazing flux (8if-flux) and heat up until the whole assembly is hot
enough to melt the wire which will flow into the joints. Quench out in water and clean
up with fine emery etc. File a slight bevel as shown on the inner web of each crank.
Normally the webs will clear the boiler but it is &dvisable to provide ample clear-
ance to allow for the rise and fall of the axle when the engine negotiates a roughly
laid road, or runs through crossing frogs.

Crank &axle assembly
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The driving wheels can now be pressed on to the crank axle. First of all the axleboxes
must be placed on the journals taking care that they are the right way around, and
the packing pieces must be replaced tightly between the crank webs. The wheels are
then placed on the turned seats at the ends of the axle with the balance welights on
the whsaelg exactly opposite the cramnks, il1e at 180 to that the welght balsnces the
crank and the big end of the connecting rod. The wheels are then carefully squeezed
home using the vice as a press as before but note that the fit must not be as tight
as between the various pieces of the crank and webs, otherwise the wheel bosses will
. split, the iron being more brittle.

Balance welghts.
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Make these from plates of 1/16" steel cut to outline as shown on the sketch and
carefully rivetted to the wheels, covering three spokes. The zpace between the
spokc= right to the back may be infilled with epoxy resin, filed to shape and

then when painted will appear to have been cast in. It is more convenlent to have
castings made this way, as the wheel may then be used on another loco without “he
need for a new pattern, or much filing away of metal.
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Notes on crank axle assembly.
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A medium pressure cnly should be needed to force the wheels right home. As there are
no coupling rods no keys are needed between wheel and axle; but if these went on
very easily and there might be a likelehood of the axle turning inside the wheel
boss under hecavy working, the driving pin of the pump (to be described later) can
be made to act as a key. If the injector fitted type is to be built, then drill
a nunber 43 hole " deep half in the axle and half in the wheel boss and drive in
a piece of 3/32" silver steel, and file off flush with the wheel boss. The com-
plete unit, wheels,crank axle and aYIeboxes, can then be mounted on the inside frames.
The axleboxes ﬁhould slide freely in the hornblocks and the wheels should revolve
without any trace of binding. To enable the motion.work to be tested for freedom of
working as it is erected, the axleboxes should be fixed in normal running position
and this is easily done by placing a little piece of 5/32" metal bhetween the bottom
of the axlebox and the hornstay, and tightening up the the spring nuts to hold it
there.,

Cylinders

The cylinders are very little bigger than those on a modern 22" gauge engine and are
quite easy to machine,, assemble and erect. They are arranged upside down in order t
get an efficient steam chest, valves and ports. 1f the steam chest were placed between
the bores as on the full sized Jennys, it would not only entail much close and fiddling
work, but the engine would not be a very satisfactory performer. By placing the steam
chest underneath, all the pipe connections are eliminated, steam passing through a
central pa&sagewav drilled between the bores into which oil is fed, ensuring efficient
lubrlcatloa to every moving part. The exhaust goes direct from exhaust ports to blast
zle as can be scen Irom the sectional illustration. When the engine coasts with
Stﬁ m off, the valves drip just clear of the ports, censequently any steam at atmos-
pheric pressure remaining in thp steam chest can clrculate from one end of the cylinde:
to the other; no vacuum is creeizd and no snifting valve im neccessary to prevent
ashes being sucked dowvn the hla tpipe. Valves and vorts can be inspected at any time
withotl disturbing any of the "works'" merely hy removing the steam chst cover. It
will be noticed that on this engine that the valve spindle tail rods work through
glands instead of their being enclosed; and this arrangement provides a direct drive
fior the ratchet lever of a anchanical lubricator, a relinement which the full sized
Jennys never had the chance of enjoying. They were among the best of their peried as
it wasy with esuperheating and mechanical lubrication they would have been absolute
marvels, hut such refinements were unknown in those days.

How to machine the cylinder block.
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First of all, with a file, smooth cff the poirt face and one end. Check off the distance
between the cored holes and distances from holes to port face. If the former are 13"
apart and the latter sbout 1.1/16"(centre of hole to face) there is no ned to bother
about marking nut the bores. Put an angleplate on your faceplate and mount the cylinde:
block on 1t portface down, securing by a bar across its back with a bolt at each end
Let the block square with the faceplate by applying a set square to it, stock against
the faceplate and blade parallel to side of cylinder block. Adjust the block so it
overhangs the angleplate edge by about %“, and tighten the clamp bolts. Now move the
angleplate bodily on the faceplate until one of the coreholes runs truly; if you

fully extend the tajlstock barrel and run the tailstock up so that the centre enters
the cored hole, you can set it truly in less time than it takes me to write how to do
1t. Tighten the bolts holding angleplate to faceplate and with a round nose tool set
cross wise in lhe rest, take a facing cut right across the end of the block. Next moun:
a boring tool in the slide rest; and take a cut through the core hole, deep enough to
clean away all the rough skin. Use the finest possible feed. It is probable that some
balancing will be necceszary to this faceplate fimture, lathe changewheels make a |
goods weight, as Dy using a combination of these with a bolt passed through and tight-
ened, oppsolte to the angleplate. Do not attempt to run at a high speed, and do keep
your hands well clear of the rotating fixture. We do not want any accidents, do-we?
Bore out until the bores are 15/16" diameter to a plug gauge which you will have
previously turned up. On'reaching finish size, pass the tool through several times
wilthout increasing the cut to take all spring out of the tocl. This should produce

a clean, smooth bore.

Reawmer owneroc can put a carrier on the shank of the reamer; and gripping it in their
left hand, holding the reamer against the tailstock cenire, hold the tailstock with
'Vﬁu¢ T %ht Pusn the tailstock bodily up unitl the reamer just enters the bore. Then,
sin; &8 slow cpeed and some cutting oil, push the reamer right through the bore by
ﬁliﬁlmg the tailstock along the bed. Don't stop. except when you reverse and pull
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it out again. (NOTE. Do not reverse the lathe, only the motion of the tailstock
along the bed. A reamer should never be reversed in rotation.). If the reamer is
sharp and you have left only a few thousandths for the reamer to take out (reamers
are just what their name implies, and not boring tools!) the resulting bore will be

O.Ka

Don't under any circumstances slack the bar clamping the block to the angleplate but

s lack the bolts holding the angleplate to the faceplate, and move it until the
second core hole runs truly, when the ceremony, as fully described previously, may

be repeated. Finally take another skim right across the end flange to finish it off.

Chuck an offcut of 1" bar in the 3-jaw, and turn ahout an inch of it to a size that

will just allow the cylinder to push on tightly; put it on, unturned end flange
outward, and then face off the other end. The block should be exactly 1" overall

length when finished, the flanges at each end being of even thickness.

Some folk prefer to plane or mill the portface and sides of the block, but it is as
easy to do it in the lathe. Mount the block end up on the angleplate with the port-
face outwards; check with a set square, stock to faceplate, and blade to side of
cylinder block. Secure with a long belt through the bore, not forgetting a big
washer at the top, under the nut, to prevent damage tc the faced flange. With a

r ound nose tool sel cross wise in the rest, cut back the portface until it is 1"
from the centre of the hore, ie., with 17/32" of metal between portface and

the edge of the c¢ylinder hore.Slew the block around a quarter turn, and set truly
as before, set square stock against faceplate and blade against the finished port-
face. Face off the side of the block until it is exactly 7/22" from the edge of the

bore; then slew around a complete half turn, checking with a set square as before
" overall width, and fit

and repeating the operation. The block should now measure 2
exactly bhetween Jenny's inside frames.

Ports and passages

Mark out the ports as shown on the drawings. The ecasiest way to cut them on an
ordinary lathe is by means of a slot drill (or end mill) held in the chuck and run

at high speed. The cylinder block is bolted end up, with the portface at right
angles to the lathe bed and facing the chuck, either on an angleplate attached to the
vertical slide, or on the saddle, or slide rest. In the latter cases, suitable
packing must be arranged underneath the casting to bring each pair of ports level
wilth the lathe centres. A suitable slot drill for the steam ports can be made from
silver steel, or the shank end of a broken drill. Grind or file it like a screwdriver
then make & tiny nick on the middle of the edge. Back off the edges each side of

the nick, harden and temper to dark straw and the drill is ready for use. Feed into
cut with the saddle screw or topslide screw, and travers across very slowly with the
cross-slide. Take great care not to overshoot the ends. The slot drill will leave
the ends of the ports rounded, but this will not make any appreciable difference.
The ports should not be less than %/16" deep; yvou can ge deeper with advantage. The
exhaust ports are cut the same way with a 3/16'" slot drill. (See notes on last page)

Ports can also be cut by hand. 4 few holes are drilled on the centreline of each
marked space, and run into one slot by carefully chipping with a chisél made from a

piece of 7" silver steel.

Three 7/64" holes make communication between hores and steam ports. Make centrepops

on the edge of the bore, as shcwn in the drawing, then drill from these to the
nearest port. I usually drill mine by hand, setting the c¢ylinder in the vice at a
slight angle, so that i1f the drill brace is held horizontally, the drill goes slap
from the centrepop straight into the port. I also use a drill ground shade off centre
so that 1t drills a hole & little bigger than itself. If the drill catches up and
breaks off (an occurrence not entirely unknown among locomotive amateur builders)

the bits can usually 'be shaken out quite easily. If the drilling is done on a
machine, set the block in & machine vice at such an angle that the drill will just

penetrate the bottom of the port. You can sight this easily '"by eye'" by checking
with the drill on the outside of the cylinder block.

The exhaust ways are very simple. In the top of the cylinder block, that is the
side opposite to the portface, drill a 9/3%2" hole exactly in the middle and about
deep. Tap it 5/16" x 40 tpi for the blasp pipe. Now from the inner end of each steam
pori. Now from the inner ends of sach steam port, using an 11/64" drill, drill & hole

into the one fiirst mentioned. With a small chisel round off the ends of the holes
e Vstreamlined exit".

)
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at the bottom of the ports azm shown, which will give
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At a point %” ahead of the exhaust outlet, drill a 3/16" hole right through the
cylinder block to the portface. Open up the top of this-with a 7/32" drill and tap

7' x 40 tpi for the steam connection. At 4" up from the portface, drill a 3/32"
hole into the steam passage, opening up the éntrsnce with a 5/32'" drill and tap
3/16" x 40 tpi for the oil connection. File a little bevel on the 1lip of each
pore where the steam passages start, to allow steam to enter the cylinder, and the

block is complete.
Pistons and rods

The piston rods are 23" lengths of 5/32'" ground rustless steel. Chuck each in the
3-jaw- and put 3/16" of 5/32" x 4O thread on one end, using a die in the tailstock
holder. For the pistons chuck a piece of 1" bronze, gunmetal (casting qupnlled) or
rustless steel will do, turndown the rod for an inch length to 1/64" oversize. Face
the end, centre and drill down 1" depth with no. 30 drill. Next with a parting tool
make two custs, one %" from the end and another g'" from the end of the first cut;
go &' or so deep. In the middle of the spaces between, turn a packing groove a full
=" wide and deep and then part off the pieces at the cuts first made. Chuck each
piece separately in the 3-jaw; open out the centre hole for 3/16" depth with a no. 22
drill and tap the remainder of the original hole 5/32" x UO. Put one of your piston
rods in the tailstock chuck, run it up to the piston blank, enter it and pull the
1athe round by hand until the plain part of the rod just behind the thread locks
so0lid in the enlarged portion of the hole in the piston blank. This .is the finest
method I know of for fixing little pistons securely and truly on their rods.

Now chuck each piston rod truly. If the lathe has ccllets you won't have any trouble
in doing this, or if the chuck holds truly, all is 0.K., but if not chuck a little bit
of brass g'" rod, say =" long. Face, centre and drill it no. 22 right through. Put a
mark on it indicating no. 1 jaw of the chuck, slit it down one side with a hacksaw

and replace in chuck in original position, checking by the mark. Insert the piston
rod and tighten the chuck. If you have done this job accurately, the piston will

now run truly; and all you have to do is to take a lightskim or two off with a sharp
round nose tool until it Jjust slides into the cylinder without any shake.

Cylinder covers

The front covers are merely plain turning jobs. Chuck by the extension piece provided
and turn tolg' diameter, face off and turn a register or short spigot 1/32" long and
to a diameter which wlll just fit the bore. Remove from the chuck, saw off the chuck-
ing piece, rechuck either by gripping the rim direct in the jaws and setting to run
truly, or by gripping in a stepped bush held in the chuck jaws,and face off the
other slde.

To turn the back covers, repeat the first half of the above process, but be very
careful on turning the short spigot an exact fit for the end of the cylinder bore.
Then centre it and drill down about 2" with no. 22 drill. Saw off the chucking piece
and rechuck as above. True up the faces as far as the gland bosses will allow, then
face the bosses themselves to dimensions given. Open out the centre hole with a

9/32" pin drill, to a depth of 5/16" and tap 5/16" x 32 or 40. To make the glands
merely chuck a piece of %” bronge rod turning down an inch of it to 5/16" dlameter,
face the end, centre and drill no. 22 for about 1'" depth. Screw the outside to suit
the tapped hole in the cover, thén part off two pieces each 7' long. Cross-slot
one end of each with a saw or watchmakers flat file. NOTE. The glands should not be
too easy a fit in.the threads of the stuffing boxes, otherwise they may work out
when the engine is running fast(and she will run fast!) and get caught between the
crosshiead and the cover, resulting in a bent piston rod or some other untoward
happening.

The screw holes in the covers should be drilled by jig. This is easily made; get a

washer (an ordinary iron bolt washer will do fine) 1#'" diameter, chuck it in the
5-jaw by its edge and bore out the centre hole till it just fits over the spigots on
the’ covers. Scribe a line all round it at = bare 3" from the edge, divide into eight
egunal parts, and centrepop and drill a no. hl hole at each point. Put this on each
cover over the spigot, clamp in position with a toolmakers cramp, and drill no.4l
holes around the edge of the cover using those in the washer to guide the drill. Put
each cover on the cylinder block in turn, clamp temporarily in position, poke the
drill through the holes just deep enough to make countersink marks on the cylinder
flange and then make a mark of identification on the cover and adjacent on the
cy.linder so you can replace cover in exactly the same position. This will also ident-
i f» which cover goes where. Remove the cover and drill the flaenges no. 48 at the
marked spots. and tap “7EA. Hexagon screws will look oest when final assembly is
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reached, though the full sized Jennies may well have had square headed bolts, the
hexagon bolt coming into general use rather later in the 19th century. Note that
the gland bosses on the back covers lie horizontally as shown in the illustration.
To locate the guide bar holes, temporarily fix on the two back covers with a couple
of screws in each. Stand the cylinder block, port face down, on your surface plate
or lathe bed and set the needle of your surface gauge TO the centre of a dummy plug
screwed into one of the gland holes, and scribe a line across both bosses. Set your
divider points at 5/16" apart, and with one point in the middle of the dummy plug,
make & mark on the line just mentioned at each side of the gland. Centrepop all.
four points, drill them no. 40 and tap 5BA. This drilling job MUST either be done
on a drilling machine, or in the lathe, as the guide bars MUST be square with. the
covers and parallel with the cylinder bores. If.a drilling machine is not avalilable
hold the cylinder ‘block with the back covers attached, against a drill pad on the

1 athe tailstock and feed it up to a no. 40 drill held in the 3-jaw. |

Steam chest

Chuck the casting in the L4-jaw and face off both contact faces, then set out and drill
the sixteen no. 41 holes as shown in the drawing. These must also be machine “rilled
as above. The sides and end of the casting may be cleaned up with a file. The bosses
can then be centrepopped and when doing this take care to get the measurements right
211 ways. The pops on both ends must be exactly 15" apart,-%” from the ends of the

s teamchest and offset so they are 4 from one contact face and z/16" from the other.
To drill accurately put & no. 30 drill in the >-jaw and hold the casting up tec it
bringing the tailstock along and resting 1ts centrepoint in the pop mark of the
opposite boss. Then feed the steamchest on to the drill by turning the handwheel.
Turn the steamchest end-for-end to drill the other hole putting the tailstock centre

in the hole previously drilled. Try a piece of " round steel through each pair of
holes after drilling to ensure they are exactly in line. Open the holes to 5/16"
depth with a 7/3%2" pin drill, tep ' % 4O, and make four stub glands exactly as
described for the glands in- the cylinder covers, except that they are At diameter

and drilled no. 30,

The steam chest cover is a casting, machined firstly by holding in the 3-Jaw by
the spigot, and then in the 4-jaw arranging suitable packing heneath sach jaw to
ensure the plate is flat and equal thickness all round. It may then be reduced 1n
size using the cylinder block port face as a guide. Clamp the steamchest to it and
run the no. 41 drill through &ll the screw holes carrying on right through the
cover. Mark the latter so you can identify and replace in the same position when
assembling the cylinders. Now clamp the steamchest cover .to the cylinder block:
drilling through again to make countersinks on the portface, remove and drill no. 48
to a depth of £ and tap 7BA for the fixing screws or studs. The final shaping of
the steam chest casting may now be done using cover and cylinder block as a guilde.

Slide valves

These are the correct pattern for the type of engine and are buckle driven as in .
full size practice. They are made from castings. A rebate ' deep and g'' wide may
be milled all around the upper part of each valve which can be done by gripping the
casting edge in a small vice attached to the vertical slide and the screws of
cross-slide and vertical slide used appropriastely. Do not forget to feed the cutter
into the workpiece on each cutting stroke. (Books about milling cutters and
operations are available). Reverse in the vise and face off the casting to finish
thickness on the working face. To form the cavity, make a countersink in the middle
of the valve face with a 2" drill; and a little chisel made from " silver steel
will soon chip in out to the dimensions and shape shown on the drawings. It may also
be endmilled out using a similar process to that of the rebate.

The buckles are also provided as castings which like the steamchest cover should first

be machined to thickness. The bosses may now be centrepopped and drilled out 1in the
same was as Tor the steamchest, in conjunction with the tailstock centre and tapped
5BA. The cast hole may be filed out to a close sliding fit over the valve, and 1t

is important that there is no end play in the fit.

The valve spindles are made from £ ground rustless steel. The shorter ones are
1.3/16" overall length with a %/16" length threaded 5BA on both ends. Screw them by
holding in the 3-jaw and using the die in the tailstock holder, as ture threads are

sssential to sweet working.

o
=M

The valve forks, or walve crossheads, arge made Irom 7/32% or ' square steel. Take -
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a piece 2" long or thereabouts, and drill a no. 41 hole 2" from each end; then

c lamp under the slide rest, or in the vertical slide vace, and run it up to a 3/ 32"
slot drill in the 3-jaw. Gut the slot a full +'" deep with some cutting oil applied.
Saw off the pieces a full 4" long, round off the slotted ends, chuck in the 4-jaw
with plain end outwards,. turn the stem circular for about 2/16", face the end,
centre, drill no. 40 and tap to suit the valve spindle.

How to aggggple the cxlindeﬁg_

First make certain that the portface and valve faces are absolutely true and flat

by rubbing them carefully on a sheet of fine emery or other abrasive cloth laid
business side up on the lathe bed, or surface plate. Wash off all traces of dust in
paraffin, especially see that none remaine in the ports and passages. Pack the plstons
with graphited yarn, the most satisfactory way of which is to obtain a piece of 2
square type and cut a ring, which went bent around exactly fits the piston groove.
Cut the ends at an angle like a piston ring. This is placed in the groove, and the
piston inserted in the cylinder, judicious prodding with a small screwdriver or
knife blade being sufficient to coax the packing ring in. The piston will then be
absolutely steam tight, yet practically frictionless, the natural spring of the
packing keeping it in contact with the cylinder bore, whilst it cannot disintegrate
and blow off due to its braided construction. It is one of the greatest mistakes
eveér made, yet one of the most frequent, to use tight packing; yet we see advocated
such dodges as making the pistons in two parts so that they can be squeezed together,
to force the packing hard ageinst the ¢ylinder hore. You want the power delivered at
the engine's drawbar, not expended in pushing mecharnically tight pistons up and down.

Put the covers on with a gasket made from thin sheet jointing between cover and
flange. Place a buckel in the steamchest, and screw the valve spindles into the
bosses, through the glands on either side; then put a valve in each buckle. Cut a
gasket as above for each contact face of the steamchest; place the latter bn the
cylinder block with the rectangular cover on top of it and secure with 16 screws

of 7BA through the lot, or if you prefer you can use specilally made studs, or
threaded rod (studding), and nut.on the outside. Pack the piston and spindle glands
with a few turns of grephited yarn around each and the cylinders are complete.

When dealing with the fitting of the outside axleboxes and erection of the frames,

I did not describe how to make and fit the tie rods because these are very long and
fragile (they cannot be made larger without spoiling the appearance of the locomotive)
and are therefore liable to be bent or otherwise damaged as the chassis is turned
about whilst assembling and erecting the 'works'. However the ends of the tie rods
form the hornstays for the outside axleboxes, and the latter will naturally fall out
without them; so it would be advisable to fit a little temporary horn stay made from
1/16" x 4" strip under each outside axlebox which will do the needful until the proper
tie rods can be fitted with the rest of the trimmings, when the engine 1s nearing
completion. The above note may save "'first attempt" builders from wondering what
keeps the outside axleboxes in place.

Guide Bars.

These are very simple being merely four pieces of %/16" square silver steel each
2.7/16" long. Chuck each truly in the 4-jaw and turn down a 3/16" length to 3" dia-
meter and thread it 5BA with a die in the tailstock holder and be careful to have
the threads as true as possible. To ensure sweet working of the crossheads, the
guide bars MUST be exactly parallel to the piston rods through their full length;
so, after carefully screwing each one into the hole in the boss on the back cylinder
cover, check off to make certain the above condition obtains, also see that the tors,
bottoms and sides are square and parallel when viewed end on. Always remember that
friction in the Y"works'" means loss of power at the drawbar, and i1n a small type of
locomotive this may be serious.

Crossheads.,

The big engines had crossheads with separate slippers, but in the small one we can
simplify that job considerably by making each crosshead in one piece with a groove
on each side to fit the guide bars and a jaw to accomodate the little end of the
connecting rod. A casting is provided, so machine all over first on the rectangular
faces, ensure that the sides are parallel and of constant thickness. Hold 1n the
vertical slide vice and mill in the slide bar groove with a 3/16" slot drill to
2/32"" deep, then reverse in the vise and mill ou® tThe opposite side. Make sure you
keep the bottom side from the first greove the bottom side for the second also, in
cage you have not met the bar exactly at lathe cenirenerght.



12,
WHeﬂ both grooves have been cut, check against. the slide bar assembly and see that
the Il bgL reen is to a nicety. It should ‘slide freely w1thout shake or spzeading
the-bars spart. The two castings may now be separated by sawing and the slot - for
the uonn@ﬂtjﬂg rod may be milled out in similar fashion. Do not attempt to take out
211 the metal in. one cut but use several, with farily high speed to the cutter; 1/16"
at 2 time is plenty. The end may be milled across teo at this stage to establish |
thie =lot depth at #'". Rechuck in the L4-jaw and set the rectangular section running
axactly trunly by udgusting a tool point to each corner in turn, face off to length
ard machine on the boss, centre, drill and tap this no. 32 until this breaks into the
jaw slot. Next-in the middle of the groove at eachside, and at +' from the front end
ni sach jau méke a centrepop, and drill it out with & no. 25 erll until you pilerce
the slot; then put a 5/32" reamer through hoth holes at once which will ensure them
1ining up nerfectly to accompodate the wrist: pin. This is simply a length of silver
steel r?/_16” long which should be just a nice push fit in the reamed hole. The same
resmer can be used to ream the holes in the bosses, but don't put it right throughn_
TLeave thase holes a shade on the small side as it is very important that the crosss
hezds should be an exact fit on the piston rods:

Connecting rods.
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The conneciting rods on some of the old-~timers were wierd and wonderiul affalrs and
contrivances, vith all sorts of shapes of big and little ends; and most oi them were
circular in osction. The one shown here is a sort of compromise; it is simple and
easily made, het quite "period” in appearance and can be machined up o tlle lathe.
The main pert of the rod is made from a 42" length of 2" x 3/16' BMS. First of all
square off the ends with a file, find the exact centre of each, then centrepop it
and drill a little centrehole in each end, with the smallest Size centrecarill av-
ailable. Put a carrier on one end and mount between centres. Then with a round nose
tonl, turn to the shape shown in the drawing, forming the little endat the tailstock
end of the piece and leaving £" full size at the headstock end, to form the big-end.
This operation will naturally leave the narrower sides of the rod rounded and the
appsarance will suit the type of engine exactly.

The ptrop is made from a piece of 2" x 3/16" BMS x 13" long. If you have & milling
machine, or the use of one, a single cut §' deep with a ' cutterwill soon form the
jawos but I doubt whether many small workshops and owners can do the job in that easy
iray! e jews can be cut By the same process used for the crossheads, 1T a piece of
Yer lons encugh to clamp is available.  There 1s no need to use & A" catter as a
cmaller one may be used 1f the metal is fed up to it several times and moved. a
Litile farther along after each cut until the desired width of jaw is:.obtaimed. The
mevnl can also be placed in the bénch vise, and the centrepiece sawn out by hand, the
jaws being carefully finished with a file until the 3" block at the end of the rod
eyactly fits. Round off the opposite end with a file as shown 1n the drawing; then
rut the strap on the end of the rod. See that it lines up exactly and the bottom of
the jeaur butts up tightly against the end of the rod; then temporarily solder 1T in.
place. Carefully mark out, centrepop and drill the two no.41 holes through the full
width of stran and rod, to accomodate the bolts. -

Next, on the line where the end of the rod meets the bottom of the jaw, and exactly
in the centre, make another ueﬁtrepop, drill-a hole of about 3" diameter to act as

a2 pilot hole, and follow up with a 23" drill. This hole must be dead square with the
rod, so if no drilling machine is ulelﬁblE use the lathe again, with the drill held
in the 3~jaw and the rod held against a block of wood supported by a drilling pad
on the tailstock barrel. It is hardly neccessary to add that the wooa must be true
on both gides. Put a mark cn the strap and rod so that they can be reassembled at
any time exactly as when drilled; then melt the solder, remove the strap, and care-
fully wipe all the solder off both pieces whilst they are still hot enocugh to keep
LT melted. s | '

the bracces are circular, like those in a plummer block, or an automdbile big ends.
he cazoiest way I know to make them dis to get two pileces of bronze, rectangular
mection ¥ x #" and 17" long. Solder them together by the widest &1des so that they

i orin gne bleek z” square. Chuck truly inthe 4-jaw, turn down about E“ length to a
full &' diameter; face the end, centre, and drill down about:g! depth w1th 23/64"
drill. How turn thé outside exactly as if yvou were making two pistons of " wide with
a-rroove in each 3/16" wide and 2" diameter at the bottom of the groove; follow -the
paoven tarning instructions previously given, as far as turning is ooncerned. When
che two Dpiates are pa'r'tz:'s-*:=“'I off, melt each of them apart --rdont mix them upe - wipe

——

v

et u”pev‘luouf solder, place one peir on each of the connecting rods, making
caceain ke, vhe joint is \i‘:‘.—er‘tic&‘ul end put the straps on. The bollisare made from



13,

3/32" silver steel lengths 1.1/16" long, screwed at each end and furnished with

nuts. Put the bolt in, that is farthest away from the brasses, then put the 41 drill
again through the other hole. If it has been correctly drilled in the first place,
the drill will cut a little groove in the front half of the bhrass and when the belt
is inserted it will engage the groove and prevent the brasses from turning. Carefully
ream out the hole in the brasses with a 2" reamer, then try the big end in the crank
webs for width. It should fit easily, but without any sign of slackness. If tight
give the flanges of the brasses either side & rub with a2 fine file.

Lf the rod has been correctly turned, the centre of the little end boss should be
exactly 43" from the centre of the brasses. Drill a 2" hole through it, and fit a
plain bronze bush made from 5/16" round rod which should be turned to a tight squeeze
fit in the hole. Drill the bush no. 24 in the lathe before parting off, and ream it
5/%2" after pressing into the hole in the little end. File off flush with the rod at
each side. The same precautions should be observed, to get the hole dead square with

the rod, as were taken with the big end; remenber my warning about friction in the
Rorkat:

How to erect the czlinderg_

At the time I made the drawing of the main frame, I had not finally settled on the
hest arrangement of the cylinders, so it was not possible te include the location

of the bolt holes; a separgte drawing illustrating the complete assembly 18 now given.
The cylinder block is attached to the inside frames by 7 x 5BA screws at each side,
sufficient to hold the whole lot rigid under any conditions of service. The holes may
be drilled in each frame separately:; or i1f you care to take the frames apart, which
only entails a few minutes work with screwdriver and spanner, the holes could be
drilled at one operation with the inside pair temporarily clamped together. To mark
out, scribe a line 9/16" from the top of the inside frame, and another 7/16" below
that. The four heles in the upper row are a full 7/18" apart, the first beingl.l/16"
from the front edge of the frame. The centre one in the lower row is midway between

the middle pair in the upper row and the others are %' each side of it. Drill the
lot no. 30 and reassemble the inside frames only.

If the cylinders have been made correctly to the given drawings, the correct position
for them in the frames is with the upper edge of the cylinder block 5/16" from the
top of the frames, and the front end of the cylinder block itself (not measured from
the cover) %" from the front edge of the frames, measured from behind the buffer
beam. However in the case of a small casting (machining errors) check off the oorrect
position by pulling out the piston rods to their full extent and taking the distance
from the centre of each to the top of the Irame. It should be 1" exactly. Now put

the inside frames, with the cylinders between them and correctly located, between
the vice jaws, holding them just behind the cylinders and just tight enough to pre-
vent either the frames or the cylinders shifting. Run a no. 30 drill through all holes

just enough to make countersinks on the sides of the cylinder block:; then remove them
from the vice, and take out the cylinders.

The screwholes in the cylinder block are drilled no. 40 and tapped 5BA, but special
care 1s needed with the .drilling, so take the following precaution: The upper holes
are drilled to a depth of 7', but the lower row must not be drilled deeper than 5/32"
or there is a risk of piercing the bores; and to get the right depth and avoid an
accident, use a drill with a stop on it. The stop consists of 2 piece of 2" rod, i
drilled right through with the no. 40 drill (which can be done in the usual way with
the rod gripped in the 3-jaw) and furnished with a grhibscrew. When drilling the lower
row of holes, put the stop over the drill, leaving just 5/%2" of the business end
projecting, and tighten the grubscrew; then just that much of the drill will enter
the cylinder block at each hole, and all risk of piercing the bores will be avoided.
Drilling should be done on a machine whenever available, but if not, do it on the
lathe with drill held in the 3-jaw, and the cylinder block held against a drilling
pad on the tailstock barrel, and fed up to the drill by turning the handwheel. When
tapping, use a '"second" tap and be careful to start it squarely and following with

a plug tap. The cylinder block need only be temporarily erected for the time being
with a couple of screws each side; the full number need not be put in until all the

motlon work and valve gear is made and erected, and the valves set, when the cylinders
are finally erected "for keeps."

Motion plate

A casting for the motion plate is provided and will save a lot of work. Clean up with
files 3o they fi1t nicely bhetween tne framecs snd the top shounld be smoothed off, also
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the: curved recess wvhich supports the hoiler harrel. A small square file should be
used to clean out the recesses for the guide bars, which should be a nice close
fit in them, &s the bars are not attached to “he plate in any way. Smooth off the
sides of the rocker shaft brackets, and carefully mark out the holes for the rocker
pins. lLay the plate on the lathe bed, or something equally flet; and with a scribing
block, scratch a line across the outer side of each lug, %“ from the surface of
the plate. (The casting is slightly thicker than stated, and it should be possible
to chuck in the 4-jaw and thin down the side opposite the lugs, and ease marking

out and subsequent operations). Btand the plate on end, and scribe cross lines at
a distance of g" from the centres of the guide bar niclks. Centrepop the intersection
points and drill no. 34 holes by “he method described previously for the steam chest
stuffing boxes. If these holes are not perfectly horizontal, slso narallel with each
other and with the motion plate. the valve gear will be upset; 50 take great care to
have them O.K.

The completed motion plate is erected vertically between the inside frames, its
upper edge level with the top of them, and the guide bars projecting through z"
exactly. It is secured with 3 x VBA screws through clearance holes in the frame
into tapped holes 1n the angled sids of the casting. Countersunk screws will be
neccessary to clear tihne backs ol tae driving wheeless

Rocking levers ,

i, et 5 g

Owing to the vnavnideble difference in the centrelines of the expansion links and
the underneath valve srnindles, a raeir of offset rocking levers will be neecded. These
can be filed up from ' x ' BMS. Make four single levers exactly the same and

drill the large ends 3/16". Angemble in pairs as shown in the drawing and braze

the Jjoint; apply 2 little brazing flux, heat to bright red and touch the joint with
a pilece.oft soft brass wire which will melt and flow in. Quench out in cleaﬁ,'cold
water, file off any superfluous brass, and polish up. Run the 3/16" drill through
the centre hole to clean it out; then turn up a couple of bronze bushes, drilled

no. 32, sgueeze them in, ard poke a &' reamer through.

Carzfully mark off the pomition of the end holes, ©" shnve and below; the upper ones
are drilled no 4., and tapped 6BA and the lower ones are drilled 5/%2" and bronze
bushed, the bushcs being drilled no. 41. Yith a 5/16" pin drill which has a 2" pilot
pin, drill a recess 1/16" deep into the side of the rocker which has the tapped
hole in it (sece illustration). The pins ars turned from 5/16" round bar steel, a
ginple job needing no detailing out, but take care to have the 3" portion a dead

rit in the central bush of the rccker, and the head should just fit the pin-drilled
recess.

Valve rods
The bottom eads of the rccking levere are comnected to the valvée spindle crossheads
or forks by flat rods with a fork at one snd. Two pieces of %" square steel 22"
long are reguired. Drill no. 41 holes at 2" centres in each, then slot one end, as
described for the valve spindic forlwy, and mill, or saw tr filéi-to outline. The
eye may be casenardened 1f desired, o it may be bushed in a similar manner to the
lower end of the valwe roclier. The riotion piate, rockers and .valve rods are the same
for either the locse eccentric valvs gear, or the link motion.
Stephenson Link Molion.
Owing to the undernszath pozition of the valves, the link motion is not the same in
detall as on the full siue "Jennias!" but the arvrangement shown will give far better
results on %%" gauge than & copy of the original motion with ite cramped steam.chest
end tiny valves between the cylinders. The trouble on these small engines, is to
arrange a valve gear that will not only give proper distribution of steam, but be
robust enough te stand up to long and hard service without undue wear, without be-
ing clumsy; and I have done my best to attain this end, bu virtue of long experience
as an actual lcocomotive huilder. Thers is a vast difference between putting enginés
oun raper, and putting them on the track! It will be noticed that the die blocks are
wounted direct on the ends of the rocking levers, and this neccessitates the use of
aunclhl type expansion links, in order that the forks on the eccentric rods clear
the rockers. The big "Jennies!" had the weighbzr shaft underneath: and I have ret-
alned this veature, and although "in thcory" it is all wrong to 1lift the 1lilfis by
the upper pin, in actual practice it does net matter a bean, and zaves a loi of
Wwoik vy abolishing the need for special Lifting hlocks and pins on the links then-

ey I -
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Exgansion Links

These are cut from 3" gauge steel plate and is perhaps the most suitebl.: and readily
available metal for this purpose. The job is merely a matter of marking out, drilling
and filing to outline; it would take far longer to rig up an attachment in the lathe
to mill the slots, than to do the whole job by hand. Tip: file the slots first and
use a piece of 3/16'" square silver steel for a gauge, which should slip from top to
bottom easily but without shake. Then 0.K.file the outline of the link arownd the -
slot, for it is annoying, to put it mildly, to spend valusble time doing the outside
first, and then making an "apple pie' of the slot. AND be sure the no. 41 holes go
through dead square!

When finished, the links may be hardened. Heat to bright red first all over and
quench in clean, cold water. Then rub the sides on a piece of fine emery cloth. Lay
the links on a piece of sheet irom and hold them over a gas flame. Watch very care-
fully; have a pan of cold water beside you, and as soon as the links turn yellow,
tip them into it mighty quick! Afterwards clean up and polish all-over. The die
blocks are filed up from the same gauvge plate, and hardened as above. They must fit
easily but without shake. The pins are turned from silver steel and should not be
hardened as they will tend to snap off if too hard, and when they eventually wear

they can be renewed quite easily.

Eccentric straps and rods

The eccentric straps castings should be cleaned on the outsides with files, and 1f
supplied as a 'double' casting separated. Centrepop the lugs or ears and drill them
through no. 48. Place each strap in the vice with a little over half the lugs show-
ing above the top of the jaws., and saw them across with a fine toothed hacksaw,
keeping the blade flat on the vice jaws, which will guide the saw and ensure the
cut being straight. Mark each of ¢he halves of each strap so that they can be re-
placed correctly. Rub each portion on a flat file, to remove tThe sawmarks and open
out the holes in the back halves no 41 drill, tap the holes in the other halves 7BA
and assemble with screws to match as shown. (Note that a &' allowance has been
made on the split line of the castings, so it may be neccessary to machine the joint
faces slightly rather than file).

Chuck each strep in the 4-jaw, petting the hole to run truly and so that the strap
does not wobble; face the side with a round nose tool, and then, with an ordinary
boring tool, bore out so that the strap is an exact fit on the eccentric. Use a gauge
made from a piece of bar turned to the exact diameter of the eccentric sheaves. This
should turn freely in the bored strap but should not shake. After boring all four,
put on the 3-jaw and chuck the gauge itself in it.

Clamp each eccentric on the gauge with its unturned side outwards, right at the end
with its own screws. A turn cf paper around the gauge will prevent the strap from
slipping. Face off until the width is %/16". ie the same as the sheaves. Remove

and finish shaping the periphery of the strap, and then drill a small oil hole, say
1/16" in the "'step' of the strap, and countersink it, then slot the lug for the
large end of the eccentric rod. This is easily doen by holding in the vice/vertical
slide and passing past an -end mill. The slot should be a tight fit on the rod, so
use a smaller cutter, and then adjust height of the slide and remove a few thou
from each side of the slot.

The eccentric rods may be made from 7' x =" BMS, cut entirely from the solid, or
else the rod part may be filed up from #'" x 3/32" BMS and a block of 7' square steel
brazed on at the end te form the fork. In the former case, the method used is the
same as for making the valve rods, and no further detailed instructions are needed,
the only extra job being to set the fork ends of the rods to the given offsets; but
note carefully -- the rods 1llustrated are for the right hand side of the engine,
and the other pair must be set in the opposite direction toward the left hand frame.
To make the built up rods, four pieces of 3/32" % =+ BMS are needed each 27" long
and four %” lengths cof %“ square steel. Mill or file 3/32" nicks about 1/16'" deep
in the ends of the sguare pieces, that for the fore gear rod heing 1/32" off centre,
and for the back gear rod right at the side. Braze the flat strips in using ordin-
ary brass wilre as the brazing medium, then slot the ends as perviously described for

valve spindle forks and similar oddments. The rods can then be filed to shape, and
set as shown in the illustration.

It is of the utmnost importance that all four rods be of gxactly the same length be-
twean the centres of tne nirap and the pinholes in the forkss and when I say "exactly"



I mean just that, no more and no less. If there is any variation in the length of
these rods, 1t w1ll be lmpOSblb]B to ohtain & correct valve setting. Fortunately it
is ouite easy, using the given method of construction, to get the required results,
and here ig hou uO do it. The eccentric straps and rods sre assembled or a jig. Get
a piece of steel bar say bout-é“ x " section and i long. Scribe a line down the.
middle and set out tuo points on it 2.15/16" apart. Centrepop them and drill no 43.
In oﬁc'of'theme lolﬁs squeeze a j/32“ silver steel peg with about ¢” of it pro-
J@Lt ing; and the pTOJecflﬂ part should hefore fitting, be eased ﬂLth a file, B0
at the forked ends of the eccentric rods will just slide over it without shake.
1e bit of %" round steel which you just used =5 a gauge for boring the straps 1s
then chucked in the *-jaw, anda a pip aboitt 3 41 Jlorg turned to a drive fit in the
other hole in the bhar. Part off to leave & ﬂﬁud sbout ' thick and squeeze the pip

into the hele. The jig . is then f"Omp'Lr*"

To assemble the rods and straps, first file off the wide end of the rod, to such a
length that when pushed into the slot in the lug of the strap, the 1ength between
centréa,of.ﬁtrap and pinholeg in fork, is the merest shade under 2. 15/16” Then
place the vhole issue on the jig adjusting so that when the strap is lying flat on
the jig,'over the button head, the fork is on the peg; the distance between centres
will then be correct. Withont removing the assembly, solder the rod into the slot.
The assembly can then bhe taken off the jig and two 1/16" rivets put through the lug
and end of the rod; couvntersink holes both sides, and file off flush. Clean away
any superfluouc =older. ;

Weighber shailt
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The sheft is a lenpth oi 2% of 3/16" round steel rod. The lifting arms are filed
up from &7 x £V 2M3, the small ends being drilled no. 32 and rﬁamed-%” and the
larger ends crilled no. 14, a tight fit on the rod. They are mounted as shown in
the drawing, their innersides being = 1 from the centre of the rod, leaving a 7'
space between. The reverse srm 1s fllhd up from 3/%2" % " BMS nrllllng the large
end-as above, and the small end no. Ll. Tt is mounted 13/16” from the right hand
end oI tihe uhaﬁt and set al right angles to the lifting arms. Put a piece of 3"
round rod temporarily through the holes at the ends of the lifting arms, to keep
them in line whilst the arms are brazed to the shaft; this job can be done, the
these arms at the same heat, the process being the same as .described for the rockers.
Clean ead polish up, then make a l1ittle collar from steel a sliding fit on the
shaft and %716" wide. Put a 3/32" grubscrew in it as shown. '

The 1iftinz lirks are wmerely strips of 4" x %” 3 14" long overall, drilled as ' -
shown and filed to sheps; whilst the brackets are fllﬁd ap from A x " BMS. Drill
the bearing hole for the shaft; but the screw holes are located from the drilled

holes in the engine frame, when the gear 15 erected.

How to assemblﬁ and erect the gear
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The eccentric rods, expansion 1lnkm end lifting links are assembled and erected as
a unit. Put the fork on the back gesr eccentric rod over the lower lug on the ex-
pansion link, squeeze a piece oi 3/32" silver stee. through the lot; file off each
side flush with tlhe fork. The pin should Le a tight fit in the 43 holey if it is not,
due to the drill cutting 'lerge’, or a wrong size drill being used, countersink the
holes in fork wvery slightly. rivet over the ends of the pin and file flush. Then
*tach the fore gear rcds teo tthe top lugs of the links, but this tiwe have the pins
long enough to roject & Full d' towards the miadle af the engine. Countersink the
41 hole in the 1liftingz link slizhtly, place over the pin extension. rivet over just

.-r..u—- & - .|*‘l

sufficiently to allow the link to swing back erd-forth and Tile Ilush..

Put the die blockn on the pins, push them ‘nto the link slots, put a 1/16" weasher
next the link, and then screw the pins home into the upper ends of the rocker,
puttﬂﬂg lock nuts on the pv03¢c cing ends of the screws. Take off the back halves

£ the eccentric siraps, drop. the vhole assembly in position with the other halves
Df‘*le straps against their respective sheaves, and the lower halves of the rockers
azalast the 1na1de of the brackets. Put the rocker pins in -- they simply push
throuzh the holes in the brackets —- and put the nuts on. Then couple up the ecc-
entric gtraps. If all is as it should be, the link will oscillate easily when the
vhezls are turned; and it should run up and down, over the die block, without shake
or Lind anywhere, with the crank ﬁn axiy position. The valve rods can now be coupled
wp ths the valve spindle fork aad the lower ends of the rockers, by li ttle bolts
nade 1ron p/?“” silver ciesl, gcirevwed at each end und furnished with nuts; the

=

seraved paris saovld e s uuffiﬂienkl? long enough to ensure that when the nuts

L
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are tight, the bolt is still free to turn.

The position of the weighbar shaft 1s 1.29/%2" ahead of the driving axle, and £
below the centreline of motion, equal to #" below the bottom of the frames. Mark

a vertical line on the frame each side, 1.29/32" ahead of the axle centre, as above
and 3" either side of this, at &" from the bottom of the frame, drill a no. L4
hole and countersink it. Clip the weighbar shaft brackets to the inside of the
frame with a toolmaker's cramp, and adjust them so that they are exacily vertical
with the bearing pole &" below frame, and at the distance from the driving axle as
given above. Run the no. 41 drill up with the L8 drill and tap 7BA. Put the screws
in the right hand bracket, take off the other, and put the weighbar shaft in place,
with the reverse arm against the right hand bracket, and a 1/16" washer between
them. Replace the other bracket and screw up. Adjust the collar against the bracket
so that the shaft has no side play, and tighten the grubhscrew; guide the two 13115908
links between the arms, and put a bolt through the lot, made from a piece of &
silver steel nutted at both ends. This must also be fitted so as to turn freely
when both nuts are tight; and the valve gear is then complete, the setting of the
valves being left until after the lever on the footplate is made and fitted.

Loose (Slip) eccentric valve gear

This valve gear is given for the benefit of beginners, as it 1is simpler than the
1link motion, and easier to make and fit up. As regards efficlency, it is equal to
the link motion in full gear; but zs it cannot be notched up like the link motion,
and therefore scteam cannot be cut off early in the stroke when the engine has got
well under way with its load and running fact on a continuous track, I have arr-
anged the permanent cutt-off point to be a little earlier than the link motion in
the full gear position. By judicious use of the regulator, the steam consumption

can be kept pretty low, and the boiler will be able to supply all the demands made
on it. On an ordinary straight up-and-down line, of, say, A0 ft. in length, as

found in many surburban back gardens, the loose eccentric gear will give practically
same results as the link motion, providing the driver does not mind moviung the
engine half a turn of the driving wheels by hand, to reverse her; because the length
of run is too short to admit of proper notching up and expansive working. It is on
long non-stop runs where the link motion shows to advantage.

Alteration to crank axle

A different centre section of the crank axle will ke needed, to carry two loose
eccentric sheaves or tumblers, and two stop collars. This 1is merely a 17" length
of %" round BMS, turned down at each end for &' length to 3" diameter. If your
self-centring chuck is accurate, the piece of rod can be held in that whilst the
ends are turned, but if not, it would be as well to use a piece of rod, say 2"
diameter, centrepop and drill both ends, and turn the lot bewteen centres, so
that the middle part is asbsolutely concentric with the seats or spigots. Cut the
piece of rod a little longer than finished size; turn it so that the centre part
is exactly 2" between the shoulders, and the ends #'' diameter, a press fit in the
crank webs. The ends can then be reduced to exact length in the 3-jaw, and 1t
doesn't matter whether the chuck holds truly or not.

Eccentric sheaves

Two are needed; and if you have a piece of £" Diameter BMS handy, chuck it in the
%3-jaw, face the end, and part off two 3/16" slices. If not, turn down a piece of
steel the nearest size larger, but aim for a smooth finish, as the slightest rough-
ness on an eccentric tumbler not only wears away the strap, but acts as a brake and
sets up heating and friction. In the middle of each parted off disc, you will see
the true centre indicated by the tcol marks. Scribe a line right across it; and

on this line at #'" from the centre, make & centre-pop. At the opposite end, make
another, 5/32" from the edge; drill them both with a no. 32 drill, and if a drill-
ing machine is not available, use the lathe, with the drill in the chuck and the
work held against a piece of wood supported by the tailstock as previously described.
These holes MUST go through absolutely square. Then open out the hole nearest the

c entre with 2" drill, or better with a 31/64" drill and finish with a reamer, so

that the eccentrics fit nicely on the middle of the crank axle, and are quite free
but without shake or wobble.

It will be observed that there are no flanges on the sheaves. They are not needed
as the crank webs and stop collars prevent any side movement of the straps, and this
Jeaves Tull width availaile for hearing surface. Squeeme a short pilece oI A" silver
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steel into the hole nearest the edge of the disc, and file it off to leave 5/ 32"
projecting, see sketch, -

Stop collars.
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The stop collars are made from 1" diameter BMS, held in the 5-jaw, faced, centred
and a #" pilot hole drilled for 4" depth, and opened out with a %" drill. (or

31/64" drill and ream later). Part off two %/16" slices, mill, or saw and file a
segment out of each one as shown in the illustration. You can mill it in two ways;
e collar can be gripped ine small machine vice attached to the saddle, so that it
is at right angles to the lathe centre-line, and traversed by means of the cross--'
-8lide, under a circular milling cutter mounted on a spindle between centres. The
collar is easily adjusted for height in the vice jaws. Alternatively the collar

cen be clamped in the vertical slide vise and traversed across an endmill held in
the 3-jaw similarly to previous components. In the thicker part opposite the segment
drill a no. 40 hole and tap 5BA for a grubscrew, as shown.

Iccentric straps and rods

The straps are machined up exactly as given for those in the link motion. The rod
is simpler as it has no fork at the end; merely a drilled and reamed eye, which may
be casehardened as described for other small parts. The two eccentrics must be

e xactly the same length between the centre of the strap and the pin hole, so they
should be assembled on a jig, exacly as described for the link motion. The rockers,
brackets, bearings for rocking levers, and valve rods are all fitted up as des-
cribed for the link motion. '

Wlhen assembling the crank axle, proceed as perviously described, except that when
the centre scction is pressed into one of the webs, .the parts of the loose eccentric
gear must be passed on to it before pressing on the second web. Put a tumbler on °
first, pin outwards, then the two collars, back to back with the cut-away sides out-
ward, and then the other tumbler with its pin towards the collar, after which pro-
ceed as already explained. The little ends of the eccentric rods are comnected to
the upper end of the rockers direct, eithér by little setscrews turned from Z
hexazon BMS with 3" left plain under the head; or by set bolts made from 3" silver
cteesl, ecrewed at both ends, one end being screwed into the rocker arm, and the
otiner nutted after the eccentric rod is placed over it. A distance washer of bronze
1 diameter and 1/32" thickness and drilled no.30, 1s placed between the eccentric
rod eye and the rocker, to prevent them rubbing, and to keep the eccentric rods

properly aligned; see illustration of plan of complete motion.

0w to set the wvalves
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Turn the chassis upside down and take off the steam chest cover. Tighten the stop
collar setscrews in any position on the axles, and turn the wheels by hand, care-
fully watching the valve movement. The valves should uncover the ports an equal
amount at either end of the movement; if they do not, the fork on the valve spindle
must be screwed up a little more, or else unscrewed, according to which port has
the greater amount of opening, until both ports open to an equal amount as men-
tioned above. Next put one of the main cranks on front dead centre (nearest the
cylinders) slack the grubscrew in the stop collar, give the collar one complete
turn forward, to make certain it is engaging the stop pin in the eccentric PYO-
perly, and then move it very slowly until the valve just "eracks! the port as the
eingemen say. The amount of opening should be about 1/64". Tighten the grabscrew
then turn the wheels in a forward direction until the crank is on back dead

centre; the valve should have opened the back port to the same amount; and if so
the motion is 0.K. for going ahesd, when the other cylinder has been served like-
wise.

Now turn the wheels backwards for a complete revolution, then watch the ports again .
as the crank arrives at the dead centres. The openings hould be exactly the same

as when going ahead. If, however the ports do not oep at all with the crank on dead
centre, the shoulders on the stop collars have been cut back too far, and a little
piece of brass will have to be soldered on to each of them, so as to push the pins
in the eccentrics a little further around, and obtain the neccessary openings. J.f,
on tue other had, the ports are. well open with the cranks on dead centres, the
shoulders have not been.cut back far enough, and a little can be taken off them .
with a small chisil. When both ports on both cylinders "crack'" with the cranks on
dead centres, whichever way the wheels are turned, the valve setting is correct

cud the steanchest cover can be replaced. Connect a motor tyre pump to the steam
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inlet on the Top of the cylinders. by a suitable adaptor, and pump air into the
steam chest. The wheels should ''step-lively' in whatever direction the valve gear
is set, and sharp exhaust crecks should be heard coming from the hole in the middle
of the cylinder hlock. If the wieels are gripped between finger and thumb, as tightly
as you can hold them, and the pump cperated vigorously, you can feel the power the
engine will be able to develop under steam; probably she will take the wheels clean
out of your fingers! (Or your fingers off - he very careful here!)

Reverse lever

On the original "Jennies', the reversing lever was of the old-fashioned ''pole"

type with a horizontal grip, and was placed alongside the firebox casing, SO that
the driver needed arms about as long as a gorilla's to reach it in anything like

c omfort when in full forward gear. However, this does not apply to the small edition
so we.are using a similar lever in the same place, to retain the ''period’ atmos-
phere. The stand, or sector plate is supplied as a casting which needs little more
than surface cleaning and filing on the bottcom to make it stand "square''. The two
bosses should be filed, or machined,carefully to slightly proud of thex" neccessary
for the lever clearance., The sector plate, cut from sheet BMS used for keeping the
lever in place, is 3/16" wide, curved on the outside TO 18" radius, and is attached

to the lever with 8BA bolte, tzpped into the bosses and marked off from the sector.

The lever is made from a 27" length of &' x ' BMS, filed to = slight taper as shown

and the ends rounded. Drill & no. 32 hele at the bottom end and ream 1t &', At 1"
above this, drill) a no.4? hole, and sgquezze into it a little stud made from 3 /321
silver steel, turned down slightly &%t the end and screwed OBA. The stud can be

screwed into the lever if you wrefer it. Leave a full 3/32" of plain stud projecting.
Drill a no. 50 hole at the top, and fit into this a little handle about &' long, |
turned up from a scrap of &' diameter BMS; rivet the shank over where it projects

through the lever, 1if the shanlk 1s not a preas-~fit in the hole.

As the latch passes right through the lever on thies particular type of gadget,
drill four 1/16" holes in the lever starting 2" from the top, and chip them into

a slot with a small chisel, which you can easily make yourself from a bit of o,
silver steel. Finish with a little needle file. The little slot could alsoc be
milled aut by clamping the lever in the vertical slide vice, setting exacly hori-
zontal and then traversing across a 1/16" cutter (or dental burr) held in the 3-jaw
A high speed and Dlenty of cutting oil are needed to produce a clean slot.

The latch rod and trigger are all in one piece, and can be made from a strip of
1/16" x 5/16" BMS about 1#'" long. Mill, or saw and file, away until it is only

3 /32" wide except for a piece at cne end 5/3%2" long, which is left full length to
form the latch. This is inserted in the slot in the lever, and the upper end is
bent at right angles to come parallel with the handle at the top of the lever, as
shown in the illustration, the bent part acting same as the trigger of the usual
tvpe of lever. When the bent part is {touching the handle, the latch part at the
bottom should just clear the sector plate. A small clip is made from a bit of
sheet metal bent to shape, or a small pilece of " sguare rod with a slot filed in
it to clear the rod, and riveted to the lever with bits of rod, or 1/32'" rivets.
No spring is neccessary, as the weight of the latch sssembly, though next to
nothing, is quite sufficient to cause it to drop into the notches and 'stay put'.
It must, of cource, wcrk freely, though this doesm not neccessarily mean leave 1t
"sloppy', otherwise it will kick up a fearful clatter when the engine is running.
All that now remains is to acsemble the lol as shown in the drawing, and file nine
notches in the ton of the sector plate and retaining strip, also shown in the
drawing; one in the middle, one at each end (you can get the position of these by
pushing the lever each way until it touches the spacers at each end, and then
allowing about 1/64" clearance) and the other three each side, at §'"' centres
measureing from the end onea. If the valve gear is made as it should be, and the
workmanship is reasonably good, the engine will run at high speed with the lever
next to middle and use only a breath of steam at that.

ReverﬁeI or Egach rod

This can be made from 3/32!"' x 3/16" BMS, the centre part being milled, or filed,
‘down to 5/32" for appearance sake. The fork at the end is made by brazing on a
little block of steel and slotting it and finishing it off similar to the forks
on the ends of the eccentric rods.. Don't drill the eye until the rod has been set
over in the two directions shoun “n the illustration, as the given length between
certres is inclusive of the bends. As the reverse lever is not attached divect TO
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not fitted until: the boiler is on, the lever can be fixed up temporarily by means
oi clamps, whilst the valves are being set. Drill 2 x no. 40 holes in the bottom
of the' stand, in the bent portion, and screw it to a length of $#" angle. A tool-
malker's cramp. can ‘then be used to hold the angle to the frame. Whemn the lever is
vertical, the reverse arm.on the weighbar shaft sheuld be vertical also; the
approzimate position of the centre of the lever is 1" &head of the centre of the
trailing axle, or 3" from the frame macasured from inside the drag beam.

How to set the valves (link motion)
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1T The ‘crank axle with eccentrics turned so0lid with the centre part, has been
made. correctly to given dimensions, and assembled with the eccentrics in proper
relation to the cranks as expleined in previous instalments, the only valve
setting operations will be the adjustment of the forks on the valve spindles,

and slight correction of valve lengths on individual jobs. I find that amateur
locomotive builders, especially '"first timers’ are prone to make slight errors in
port cutting an so on. Maybe somebody gets a port with a ragged or oblique edge:
in in correcting it, the measurements are of course altered from the given dim-
ensions. In such cases, adjusmen: of the velve length may be neccessary to get the
correct:-setting for efficient operation.

Put the lever in forward gear; tura the engine up-side-down, and support it on wood
blocks under the besms.. Take off the steamchest cover and turn the wheels by hand.
The steam port should appecr as a vlack line at the edge of the valve lep, when the
crank ig cn the corrassponding dead centre. If vou get too much opening at one end,
and none at all at the other, the valve fork should be adjusted on the spindle
till:-the openinge are even. If you get a big opening both ends, the valves are too
short; 1f no opening at all, they are too long, and a little should be filed of
each end. 1t is wost important torkeep the exhaust cavity exactly in the middle of
the valve. Il ene lap is longer 'then the other, the engine will run jerkily and
the exhaust beats will be syncopated. When both ports crack on both dead centres.
on both cylinders, with the lever either forward or back, then the valve setting

1& correct and the evgine will probably give the builder a pleasant surprise by the
speed and pcwer it shows on the track combined with low fuel and water consumption.

Boiler Tfeed pumps.
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“ne Teed pumps now to be described are a simplified copy of the type fitted to the
first of the Jennies, The final development of the class, which appeared in the
early 60's, had no pumps at all, but were provided with injectors; and if any
builder wishes to make his engine conform to this development, he can leave out the
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The pumps are different to any I have vet described in this series, as the valve box
1s located at the side of the barrel instead of at the end of it. The barrel is made
from a 1.%/16" length of-%” dizmeter bronze rod, parted off in the 3~jaw. Centre and
drill down to within 1/16" of the end with a A" drill. Screw 3/16" of the outside
with g" » 0 die in the tailctock holder; and at 5/16" from the blind end, drill a
5" hole from the side into the centre hole. The gland nut is turned from a piece

~« £ 2 bronze rod held in the 5-Jaw; face, centre, drill down about Z'" with a e
drill, open. out with 11/32" drill for 5/16" depth and tap %” x 40, parting off at
&' from the end.Chamfer the edges and put a few slots in as shown in the plan .
sketch. The ram is a 13" length of " round rustless steel. One end 15 rounded off,
cross-drilled and slotted, by the same process as described previously for valve
forks. Note carefully: to prevent the pums ram locking in the barrel, due to water
trepped 1n the end portion beyond the outlet, either reduce the diameter for ="
length by turning 1/64" off it, or else file a flat on it. The extreme end of the .
ramshould be turned slightly conical to match the end of the hole as left by the
drill. This prevents airlock.

Valve box

This 1s made from 1" of the same rod as for the barrel. Chuck in the 3-jaw, face,
centre, drill right through no. %2, open out %o #" depth with 7/32" drill, bottom

to 7/16" depth with a 7/32" "D" bit, slightly countersink the end, tap 72" x 40 using
tap in tailstock chuck end skim off any burr. Reverse in chuck, and repeat operations
on tie other end, except that the "D bit need not be used; poke a T reamer through
the remmnant of the small central hole. At $" “rom the bottom -~ that is the end not
"D pitted - Orill a ¢ hole from the side into the central hole; this should just
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half round groove, 1/16" deep righ%t over the hole, and fit the pump barrel to it
so that the hole in the latter coincides with the one in the valve box. A small
bracket %” wide, ie then bent to the shape shown in the section through valve
box, and attached to the pump barrel by a couple of OBA screws; this bracket can
be made from 1/16" sheet brass, Pump bracket, barrel and valve box can now be
silversoldered at the one heating; and after pickling, washing off and cleaning
up, put the " drill down the barrel again, in case the screws have come right
through. Don't forget that one pump has to be right handed and the other left
handed; the right hand pump is shown, the bracket going inside the frame and the
valve box outside.,

Seat at 5/32" rustless steel bhall on the "D" bitted seating, by the usual hammer
blow via a bit of brases method, and make a cap to suit from #" round rod.

The full size Jennies had round covers. Allow the ball 1/3%2'" 1lift but taper off
the plug as shown, because both feed and bypass pipes are fitted direct into the
side of the chamber, and the plug must not block the outlets. Drop a similar ball
into the other end, and measure the distance between it and the end with a depth
gauge. A depth gauge for jobs like these can be made in a few minutes. You need 1"
of #+'" square rod, 3" of 3/32" round rod and an 8BA screw. Drill a no.4l hole in
the middle of the square rod, drill & no 48 hole in-the side so it rumns into the
first one and tap 8BA. Put yourpiece of wire through the first hole and clamp in
any desired position by the screw. To use -- this is for novices' benefit -- rest
the end of the wire on the hall in Lthe valve* box, let.ths gguaretrod drop down on
the end of same, tighten the screw, remove gadget, and the hit of wire projecting
below the square iod is the distance required to gauge.

Chuck a piece of round =" rod in the 3-jaw, face, centre deeply, turn down ' of

the outside to #'' diameter, and screw #'' x 40 with the tailstock holder. Part off
at 9/16" from the end. Re-chuck with screwed end held in a tapped bush in the 3-
jaw. Turn down the end for a bare 1/32" less than the distance gauged above, to
A diameter and thread ' % Lo, Centre, drill no.3?2 and put a 2" reamer right
through, and skim off any burr. Seat a 5/32" ball on the hole and assemble as shown
in the drawing. As this pump is so0 close To the frame, there is very little room
for unions on the bypass and delivery pipes so they had better be fixed direct
into the delivery ball chamber when the pipework is in hand after the boiler is
made and erected; s0 for the present merely drill the holes to receive the pilpes,
one 5/32" in the front of the valve box and another 3" in the side of it, both
heing about 7/32'" from the top. The bypass pipe passes through the bracket; drill
the hole through the bracket, into the valve box, and then enlarge the one in the
bracket to 9/64'" s0 as to afford easy clearance for the pipe when being fitted --

see plan sketch.

Connecting rods for pumps

The pumps are driven from crankpins in the driving wheel bosses, instead of by
eccentrics in the usual manner., so little comnecting rods are used something like
those on an outside cylinder engine. The rod itself is made from a piece of 3/32"
by 2" BMS, filed to shape, offset as shown and drilled no 41 at the eye end. The
big-end(some '"big end" at thatl) is a little block of bronze %“ x + x 5/16"

long. Saw & groove in one end and file down the end of the rod until it fits tightly
after the manner in whicli the eccentric rods are fitted to the lugs on the straps;
then silversolder the joint. Clean up and drill the hole no. 32, taking care to get
it 1.7/16" from the pin hole in the eye end; ream 3". The little rods are attached
to the pump rams either by bolts turned from %/%2" silver steel and nutted 8BA on
each end, or by plain pins slightly rivetted over at esch end, merely enough to
prevent them coming out when running.

Drill a nouiGB hole in each driving wheel boss, &' from centre and tap it 7BA. Saw
off twopieces of " silver steel a full g" long and turn down " of each end to 3/32"
diameter and thread to match the hole. Have the threads tight so that they donot

come loose whilst the engine is at work. If you prefer, drill the holes no. 32 and
use pins turned down at the outside ends only, for the retaining nuts, the inside
ends being filed very slightly taper, so as just to stert in the 32 holes; they can
be then pressed in just far enough to show a full 2" of the plain part projecting
beyond the boss of the wheel. To erect the pumps, put the crankpin on back dead
centre, in the position shown on the general arrangement drawing of the whole engine.
Push the pump ram right home and put the "little big end" over the crankpin. Lift

the pump into position, with the frame between the valve box and the bracket; then
move the pumn back towards the rear of the enzine. to the extent of 1/32" only. The
ram will then be drawn out of the barrvel hy that amount, and willl have the correct



e s

clearance for efficient working. The pump is then in its correct location; see that
the barrel is horizontsl, and in line with the driving wheel centres, as shown in

the general arrangeimment mentioned above, and it may then be attached to the outside
frame by two SBA bholts put through clearance holes in both frame and bracket. A 7BA
nut and washer prevents the connecting rod coming off the crankpin.

Mechanical Jubricator.
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A mecnanical lubricator was a refinement that the full size Jennies had never a

chance of enjoying; but as they did not use superheated steam, the tallow cups and
oither more primitive oiling devices of the period served their purposes very well.
However, we are not only using superhecated steam on Jenny junior, bui bronze cylinders
and to ensure perfect working and eliminate wear as much a&s possible, a regular

supply of heavy grade cylinder oil is obsolutely essential. The following notes

show how this can he guaranteed.

The lubricator itself consists of a small tank with a pump in it, the pump being of
the oscillating cylinder pattern and working in the oil. I have experimented with
the other types, such as the ordinary twin-valve pump with stationary barrel, driven
by an eccentric, or by a slide crank, both direct and driven; but the first mention-
ed pattern beats the lot for absolute reliability. I mention this because corres-
pondants who have nad no previous expeérience with these small gadgets, seem to be .
under the impression that there is a liklehood of the oil pushing the contact faces
apart and simply clrculating arcund the tark inetead of going to the cylinders.
Nothing of the kind happens, for -one of these litile pumps on test pushed the needle
of a 360-1b. pressure gauge right up against the side of the case, and bulged out
the Bourdon tube inside it. As about 100-1b. pressure is the utmost they are ever
called upon to pump against, there is obviously a very large "mergin of safety!.

The best position for the lubricator is ahead of the cylinders between the front
covers and the buffer beam, which renders it very accessible for filling. The front
section of the ruuning board or platform, coimmonly known as the ""eylinder flap"
amcng the enginemen, is made detachable so it can be instantly removed at any time.
1t is loceted to one side, in front of the left hand cylinder, and the ratchet
lLever 1s operated by a vertical driving arm attached to the tail ord, or spindle,
ol thne right hand slide wvalve. The upper end of this is slotted and engages with a
heoced »nin screwed into the lower end of the ratchet lever, the complete assembly
being chown in the illustration. There is no undue strain in the tail spindle,

or excessive vear on the gland, as the lubricator needs only a very liitle power=to
drive 1t. 01l is fed direct into the steam passage between the cylinders via a short
01l pipe and a simple spring loaded check valve; so that the steam, on its way to '
the cylinders, teakes up the incoming oil, atomises it and delivers the spray to
every moving part, each receiving an equal share.

Centainer
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14" long, #" wide and 13" high; so cut a strip of metal 43" long and 1%" wide. Draw
lines across it at 13", 23" and 32V from one end, then bend &t these lines to form
a rectangle. Stand this on a piece of similar metal approximately 1%“ s %” and put
the whole lot in a small brazing pan. I keep a special one for small fittings, it
is aboutb6" square and 1" deep, bent up from rustless steel sheet with a layer of
asbestos cubes in the bottom. An ordinary tin would do Just as well, and coke

or evenrcinders from the domestic grate dojust as well as the cubes. Mis up a- little
brazing flux, or similar to a paste with water and smear it all round the bottom of
the container, and vp the joint at the side. Heat to a bright red with blowlamp or
gas torch, aund apply silver solder once the flux starts to melt. When the melted
solder has run round all the joints, allow to codl to black, then quench in acid
pickle. Well wash in running water. File off the projecting edges from the bottom,
end clean up the cormer joint. Drill a 5/32" hole in the centre of the bottom

plate and another one 3/16" diameter, in the middle of one of the short sides at
"' from the LOpa

The 01l tank or container,can be made fron thin brass, say 20 swg, and it measures

Pump stand
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This ic made from a piece of 5/16'" square brass 15" long which nmay be parted off
frow & long piece held in the L-jaw, or sawn off a little over length and then
chucked in the 4-jaw and faced each end till correct: Length is reached. Centre truly
inovhe chuck end dedll no %0 hole about 3/1€" deep in one end tapped 5/32" x 40O, Al
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shown. This can be done by either sawing, filing or milling; for the latter grip

in the vertical slide vace and traverse it under a cutter held in the 3-jaw ,
adjusting for height as required. Mill or file a recess 1/32" deep lower down on the
same side as shown in ithe drawing.

As the.holes for the beaving bush and the pump cylinder trunnion pin must go
through the stand dead square, they should be drillec on & drilling machine, or 1n
the lathe. In the latier case put the drill in the chuck, and hold the work against

a fTlatpiece of wood held in its turn against a drill pad in the tailstock. The
bearing hole is drilled 5/32" and tapped 3/1.6" x 40, The trunnion hole is drilled
no. 41, and on the opposite side to the recess, it 1s nin-drilled %/16" diameter

for about 3/3%2" depth, to take the end of the trunnion spring. The ports are drilled
with a no.55 drill: the right hand cne goes through into the central hole, and be
careful not to snap off the point as it breaks through. The left hand one is only
driliesd about 1/16"deep, and s little groove is chipped with a very small chisel
from the hole “o the bottom of the stand. The port face may now be trued up by
rubbing first on a dead smcoth file laid on the bench, and finished on a piece of
fine emerycloth laid on jyour surface plate.

Pump cylinder

Part off another piece of the 5/16'" rod, 9/16" long this time. Centre truly in the
L-jaw, and drill right férough with ne. 32 drill. Open out the end to about "

depth with a 3/16" drill aand tap 7/32" x 40. Ream the rest of the hole with a A"
reamer held in the tailctock chuck. Scribe & line down the centre of one side,

make a dot on it 5/64" from the untapped end, and another %/16" above that. Pass a
no. 55 drill through the former, right into the centre hole. Drill the upper one
no.48, but don't hreek into the centre hole if you can help it; However 1f you do
there won't be any harm done provided the trunnion pin screws in properly. Tap

this hole 7BA. Cut a &' length of 3/32" silver steel and screw one end for a 3/16"
length as above and the cther to suit the hole in the pump cylinder. True up the
cylinder face same as you did for the port face, screw in the trunnion pin and

poke a 7'' reamer through the bore again to clemn off any burrs. Turn a tiny cyl-
inder cnver to fit the untapped end of the cylinder bore, drive it in and solder
over it for "safety first'; Be careful however not to block up the passageway-.

Make a tiny gland to fit the tapped hole; chuck a bit of #'"!" hexagon rod in the 3-jaw
face, centre and drill ne 32 for aboutv e depth. Turn the outside to 7/32" diameter
for %” length and screw 7/22" x bQ. Takes a skim off the end, to reduce the

screwed elngth to 7/322" (this ensures a full thread to the end) and part off to
leave a 1/16" head. Screw it into the cylinder, and put the #" reamer through in
1ts place, '

The ram is a piece of 3" diameter silver steel approximatelyﬂ%” long with a no.48
hole cross-drilled at one end. The distance of this hole from the end should be

2" - see drawing. Put it in the cylinder, and pack the little gland with two or
three strans of unravelled graphited yarn, so that the gland will screw practically
home without causing the ram to work stiffly. Put the trunnion pin through the
hole in the stand and szcure it with a lictle spring mede from 24 swg steel wire
and held in place with a nut.

Erankshaf't and bearing

The crankshaft is a picce of silver steel %/32" diameter and 12" "long. One end is
screwed 7BA for a 3/16". length and the other end #". A ratchet wheel, 7/16" in
diameter and with 34 teeth is squeezed on to the first mentioned end of the shaft,

so that it is 2" from {he end.
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The crank is a plain disc turned. from %” round BMS held in the 3-jaw. Face, centre,
drill no.48 for about 7' dewn, and tap to maitch the end of the shaft. Part off at
2" from the end. &t a bare ' from the centre, drill a no 54 hole, tap it 10BA

and screw in a bit of steel, #" long, turned from 3/32" steel with a 10BA thread
on the end. Its diameter will just clear in the no.48 hole in the pump ram.

To meke the bearing, chuck a piece of 5/15'" hexagon brass with about 1#" projecting
from the chuck jaws. Face the end and centre, drill down a full inch no 4L1. Turn
down the outside to 3/16" diameter for 13/16'" length and screw it 3/16" x LO;part

o ff to leave & head 1/16" thick. Pull the rod a little further from the chuck,
drill a no.2l hole and tap about 3/16" Jeep with 3/16" x 40O. Part off a 3 /321
lenzth, thus making a locknut.
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round bronze in the 3*-jaw, face, centre and drill down about
) and bottom with a 3/16" "D" bit to g" depth.

Countersink the end very slightly, tap 7/%2" x 4O but do not go deep enough to dam-
age the seating and skim off any burr. Part off at 9/16" from the end. Reverse in

chucli and turn down a %“ length to 5/3%2'" diameter and thread 5/32" x 40. Poke a
ng for the ball. At 7/32" from

5 /%21 reamer through the hole to obtain a true seatl

the tapped end of the check valve body, drill a no. 30 hole 1n the side and fit a
nipple in it. Chuck a/piece of 2" bronze rod, turn down about #" of it to 7 & Al
diameter and thread 7 32" x L40. Face, centre deeply with a centre drill and then
drill down about &' deep no. 50. Part off at 5/16" from the end for about 1/16"

until it fits tightly into the hole in the check valve body. Scueesze it in and

silver solder the joint. To make the cap, hold a piece of 5/16“ rod in the 3*-jaw,
turn down 3" of it to 7/32" diameter, &nd screw 7/32" x 40, Centre and drill down
sbout %/16" depth no. 30. Part off at 2" from the end, reverse & chamfer. (Hexagon
bronze rod here!). Seat a 3" rustless steel ball 1in the usual menner, put in a little

spring made from 30geuge wire on the ball and screw in the cap; see drawing of

Chuclz a piece of 5/16"
= with no. 431 open Gut to 3/16H1

1nbricator sectlon.

The delivery oil check,or clack,.which 18 screwed into the cylinder block is made
in the same way as regards the "internals'l. The exterior differences are, that the
tail is larger being screwed 7/%2v x 40, and countersunk for a union., The nipple
2t the side is turned from 5/16" rod, screwed z/16" x 40 to fit the tapped hole

iy, the front of tlie cylinder block, and has a shoulder 1/16" thick left behind the
threads, to form an oil tight joint against the end of the cylinders. These alter-

stions are clearly shown in the sectional detail slketch.

How to eegsemble the lubricator
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Put the stem of the check valve through the hole in the bottom of the container and
scrow the stand on to it inside the box. Put the bearing through the hole in the
end, run on the locknut inside the box, and then screw the bearing into the top of
the stand. When same is vertical, with the check valve underneath screwed up tightly
run the bearing in until the head just touches the side of the box; then run the

1 cckknut back and tighten up. The pump will then be held rigidly in position. Push
the cylinder to one side, insert the crankpin through the hele in the ram, and then
1ine un the crank centrally with the bearing. Poke the crankshaft through the bearing
cerew it into the crank and the job is done. Pour a little oil into the tank, and
turn the ratchet wheel by hand in a clock-wise direction. 0il should almost 1im-
mediately appear at the outlet nipple on the check: and if you put your thumb over
it, and hold as tightly as possible, you will find you are unable to prevent the oil

coming out when the ratchet wheel is turned. "Force feed" in very truthe

Ratchet gear and drive
This is illustrated and is practically self explanatory. The ratchet lever is filed
up from a bit of 1/16'" steel strip to the dimensions given, and drilled as indiacted.

A ratchet pawl is filed up from z2/321 gsteel (gauge plate is ldeal &as it can be

hardened), and pivoted to the lever by an 8BA screw with a short bit of plain under

the head. These pivot screws are easily made from silver steel. Adjust the screw

until the pawl works easily without being sloppy, and burr over the projecting bit
of thread S0 that the screw won't come out on the road, when Jenny is getting well
into her stride. Put the ratchet lever over the end of the crankshaft so that the
pawl engages the teeth of the wheel, and secure with a nut. If that domsn't it

tightly when the lever is still free, burr the thread likewise. The lever must
swing quite freely without having end play.

A stationary pawl is fitted at the top of the box,uover the ratchet wheel to preéi
ven: the latter turning backwards and simply oscillating the movement of the lever.
This is pivoted on a 1ittle stud, screwed into the box and nutted inside. Both
pewls ere controlled by little sorings cf 30 swg wire as shown, the moving pawl
spring being anchored at a hole in the lever, and the stationary one on & 10BA

seorew in the hox.

The driving arm is also made from 1/16" steel, to cdimensions given, and is slotted
st “he top to accomodate the screw at the bottom of the ratchet lever. The lower end
haz 2 little block of 3/16" square rod silver soldered to it. This is drilled L1

srd “urnished with a set screw a3 shown for attachment to the valve spindle tail.

Oholes in the front buffer beam and counter-
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sink them. Put the lubricator in position as shown, clamp temporarily with a

t oolmaker's cramp, and poke a drill through the holes again, carying on right
through to the side of lubricator. Remove, See that no chips are left inside the
tank, and replace securing with a couple of 7BA countersunk screws with nuts in-
side the box. Attach the drive arm to the ratchet lever by & screw as shown, and
put the drive arm on the valve spindle tail, adjusting it so that it just clears
the gland at the extreme backward position. The ratchet pawl should just click one
t ooth with the reverse lever in next notch to middle and the spindles at minimum
travel. A cover for the lubricator can be made if desired from a piece of 22swg
hrass with an angle soldered to each end so that they fit tightly inside the box;
or the cover may be omitted 2ltogether as the cylinder flap comes right down on Top
of the lubricator, and will prevent ashes, etcC,. getting into it, if kept closed

when the smokebox iz cleaned out.

The connection between lubricator and cylinders 1s rhe essence of simplicty and 1s

shown in the general arrangement sketch. Screw the oil delivery check into the hole

in the front of the cylinder block, with a smear of plumber's jointing on the

threads, and connect the tail end of 1T to the nipple on the check under the lub-
ricator, with a bit of 3/32" copper pipe furnished with a nut and coned nipple at

each end.

The Boiler.

\
. . . . “ e - 1
The boiler which I am now going to describe, seems ridiculously small for a 37"

gauge locomotive when compared with modern standards. Actually it is smaller than
many 2%” gauge engines, as the barrel is only 3'' diameter against the usual 3z"

or larger., and the overall length of the firebox outside wrapper sheet is only
%,3/16" against the 5" or so of a modern 2+'" gauge engine. Nevertheless, from my
actual personal experience of building engines and putting them on the track instead
of merely putting them on paper, I can assure a1l builders that there will be no
difficulty in getting all the steam required, and a little to sparie. Many years
ago I exposed the '"Big-boiler'" fallacy by rebuilding a 3%'' gauge Great Northern
"Stirling! 8.ft. single-wheeler with a nscale'' boiler and firebox. It was a perfect
success in every way, generating all the steam needed by a pair of ''scale' cyl-
inders with proper valve gear and correct valve setting. The proportions of boiler
and cylinder capacity were practically the same as on "Jenny! and the ''secret of
Success" lies in proportioning the amount of water carried, to the amount of heating
surface you have available to keep it at the right temperature. Maintenance of

t emperature is the ''all in all' of any boiler, either large or small. LI you main-
tain the temperature, you get the steam. 1 once turned a kiddies toy engine from
an absolute failure to success, by fitting a smaller boller which the methylated
spirit burner could easily maintain ot the required temperature. Another point
frequently ovelooked is that no matter how big the boiler is made, the size of the
grate is determined by the frames and wheelbase. JennY's grate is the largest
possible for the size and type of engine, and is ample for our purpose.

Flanged plates

. —

These can be quite easily made from anncaled copper sheet, beaten over a former

o f BMS or even hardwood. Allow a good " or more around each when marking out the
copper before cutting this from the sheet. Anneal the copper by heating to red and
allowing to cool, or speed up the process by plunging into cold water. Special
arrangements have been made for the castings suppliers to have available ready
flanged plates, already marked out for drilling which will save a lot of time, and

hopefully will not be too expensive.

Throatglate and backhesad

These are both made on the same former. On one of them at 1.11/16" from the top and
on the vertical centreline, make a dot and scribe a circle 2%"" diameter. Cut this
piece out, with a metal plercing saw, Or drill a ring of holes, close to the line
but inside it, and chisel the plece out, finishing the hole to the line with files.
The hole will just touch the flange at each side. There is no need to drill any
holes in the backhead yet as this has not to be fitied £ill last operation.

Firebox wrapper

" Rund a bit of soft copper wire, or better st111, lead fuse wire right around the
throatplate flange.Straighten it out, and you have the exact length of the wrapper
sheel, which is ET” wide and cut from 16 gauge (now 1.6mm) sheet copper. Soften this
and bend it 1o an arch shape as shown in the sectionj this canbe done by hand over



