
S I M P L E  P O W E R  H A C K S A W

Continued from 15 December 1964

by Edgar T. Westbury

Machining the main castings

MOST of the castings for this machine are made in aluminium
alloy, produced with special regard for their accuracy and
machining quality. The baseplate does not call for machin-
ing, except that holes are drilled for fixing other components.
I have not thought it necessary to show the positions of the
holes as they can best be located on assembly. You should
trim the underside rim of the casting, to remove any rough
spots, so that it will stand fairly on a flat surface. The top
surface may be smoothed with a Surform tool or similar non-
clogging file, to make it as flat and true as possible. If you
have a means of surface grinding or finishing the casting, so
much the better; but a high finish is not essential for prac-
tical purposes.

You may need to file on the side edges, to remove pro-
jections left where runners or risers have been cut away,
and for general neatness. Holes may be drilled in the four
corners of the baseplate, as indicated, for holding the machine
down if it is to be installed in a fixed position, or for fitting
rubber buttons or resilient pads. The drilling of all other
holes may be conveniently left until the various sub-assem-
blies are completed and located in relation to each other. In-
stead of using a casting for the baseplate, you could employ a
hardwood platform or thick metal plate, but these sub-
stitutes are generally inferior in rigidity and permanent
accuracy.

The castings used for working components are also de-
signed to reduce machining operations to the minimum, at
least in the parts which might not be easily handled by model
engineers’ equipment. This applies to the saw frame, a bulky

BASEPLATE 1 OFF C.I. OR L.A. NO MACHINING, EXCEPT DRILLING, REQUIRED
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component which could be machined only on a large shaper,
planer or miller, in the normal way. The only essential
working surfaces, which must be true and parallel with each
other are the sliding ways on the back, and the saw blade
bearing faces on the front; these can quite easily be trued and
fitted by filing.

There are two possible ways of holding the saw blade in
the frame. Many power saws use the same method as in
hand hacksaws, in which one end of the blade is anchored
on a fixed pin attached to a tension screw. This is only
possible when holes are provided at the ends of the blade, at
a distance apart which suits the frame. The other way, hold-
ing the blade by straddle clamps, allows non-standard or
broken-ended blades to be used. Each method has its ad-
vantages and limitations; for lateral rigidity, it is best to
tension the blade, but this does not prevent it from twisting
in a vertical plane, which may cause it to run out of truth
as the cutting proceeds. Clamping the blade to a true vertical
face rules this out positively. Either or both methods can be
used with the saw frame shown.

The hole for the tension screw should first be drilled; in
the lack of a large drilling machine, you can do this by
laying the casting across the cross slide of the lathe, on a pack-
ing piece of wood or other material of a suitable thickness
to bring the boss to centre height. Apply feed pressure by
a drill pad in the tailstock socket, bearing on the rear end
of the frame, To prevent the drill from being deflected side-
ways as it passes through the boss, leave extra metal on the
casting; when you cut it away after drilling to full depth,
you will have a half-round groove.

The two slideway  faces of the frame may now be filed or
machined to provide a true bearing for the rectangular slide
bar. Any straight, rigid piece of metal may be used as a test
strip to check the truth and alignment of these faces. Similar
tests may be applied to check the truth of the blade clamping
faces, which must, of course, be parallel with the slideways
in both planes. The step on the lower side of the slideways
must be at right angles to the bearing face, and parallel to
the centre line of the blade. All these operations can be carried
out by filing. The bearing faces of the slide keeps are dealt
with in a similar way, and the depth of the steps in each
component are adjusted so that they fit the steel bar of 1-1/2in.
X 1/2 in. section, on which the saw frame slides. The clearance
holes in the keeps, and the tapping holes in the frames, may
then be drilled. By allowing ample clearance in the keep
holes, or by slotting them out, wear on the upper and lower
surfaces can be taken up if it becomes necessary; the side
wear can also be taken up by filing the steps.

If you employ the S.D.19  worm-geared motor or some
similar unit, you will have to consider the fitting of the crank
disc to the gear shaft. Normally a flat is provided for se-
curing a driven member by a set screw or saddle key, but
experience with shafts subject to intermittent heavy torque
shows that this method is not adequate to prevent the mem-
ber from working loose in a relatively short time. A firm
friction grip has been found much better. The tapered
split collet  shown in the detail drawing, if properly fitted,
will provide it.

The crank disc is bored as accurately and smoothly as
possible, with the boring tool set exactly on centre height,

-- WRIST  PIN

CRANKPIN 1 OFF M.S.

CRANK DISC 1 OFF

(TENSION BOLT I OFF M.S.- -

CONNECTING ROD

CLAMP 2 OFF M.S

TENSION NUT 1 OFF M.S.- -

SPLIT COLLET I OFF MS
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and the collet, machined from steel bar with length allowed
for chucking, turned to fit over the full length of the taper
surface. You can use marking colour, chalk or pencil marks
to check the accuracy. Before parting off the collet, you may
employ it as a mandrel for the final external turning of the
crank disc. The thread specified for the collet is brass pipe
standard but any other convenient fine thread will serve. To
cut the slots in the collet, press it on a mandrel held in the
lathe tool post or on the vertical slide; its bore diameter
should fit the shaft closely, so that no play needs to be taken
up when it is drawn into the crank disc.

It will be seen that provision is made for varying the stroke
of the saw by our cutting a rectangular slot in the crank disc
to allow radial adjustment of the crankpin. This refinement
is not usual in machine hacksaws, though it is useful on
occasions. Many will probably be content to fix the crank-
pin at its maximum radius of 1-3/4 in. to give a stroke of 3-1/2in.
to the saw frame. They must modify the crankpin  by turning
the squared part circular to press into a 1/2 in. hole in the disc.

A light alloy casting is used for the connecting rod. Our
only machining operation is the boring of the eyes at the
two ends. The simplest way of machining the ends parallel
with each other is to set an angle plate on the cross slide, at
exactly 90 degrees to the lathe axis-in other words, parallel
to a true-running faceplate. After removing any irregularities
from the edges of the webs on one side of the rod, clamp it
to the side of the angle plate, with each boss in turn adjusted
to centre height for drilling, boring and facing, the last two
operations being undertaken with a small boring bar, sup-
ported at the end by the tailstock centre. The same side of
the rod should be in contact with the angle plate for dealing
with each boss. I have not provided for bushing the eyes of
the rod, as the aluminium alloy makes quite a satisfactory

bearing and will give long wear at the low working speed of
the saw if it is oiled at not too infrequent intervals.

Details of the crankpin  and wrist pin call for little explan-
ation, as they are straightforward turning jobs which can
be carried out between centres. The journal surfaces must of
course be finished as smooth as possible, and a neat running
fit in the eyes. For accurate end threads I recommend screw-
cutting, but the use of a tailstock die holder is permissible so
long as it produces the desired results. I have, however,
found that some of the cheap dies tend to produce imperfect
or partly-stripped threads. Rocol R.T.D. cutting lubricant
will help to reduce this risk, and will also reduce the torque
effort involved in die threading, tapping or screwcutting.

The location of the hole in the saw frame, for fitting the
wrist pin, is not critical, but it must be disposed exactly at
right angles to the vertical face of the casting. To ensure
this, a parallel packing strip, in contact with the slideway
face, may be used to allow the frame to be clamped to the
side of an angle plate set, as I have described, on the lathe
cross slide. A spot facing cutter should be used to form a
true seating for the collar of the wrist pin, and also for the
fixing nut on the other side of the frame.

The tension bolt for the saw blade is simply a length of
3/8 in. mild steel rod, screwed to take either the knurled nut
shown, or a standard flynut,  and cut away to half its diameter
at the other end, with a 1/8 in. pin screwed or riveted crosswise
in it. A similar pin (not shown) is fitted to the 5 BA tapped
hole in the rear end of the saw frame. The 2 BA tapped holes
are intended to take screws (preferably socket-head) for
securing the clamp plates, which are cut from 3/16 in. mild
steel strip or plate, and drilled to the dimensions shown in
the detail drawing.

To be continued

MY BOYHOOD SHAY
Continued from page 9

the Heisler on the 2% grade section.
The safety valves popped all the way
although the firedoor  was open, the
injector on and the crankshaft feedwater
pump working at the maximum. There
was no problem in supplying water to
the boiler. Several spectators said the
performance of the engine was “ simply
amazing.” She could be heard the
whole way around the loop.

My engine is probably the most
travelled miniature Shay in the world,
having made a trip by freighter to
Honolulu to have the honour of being
the “ second engine ” at the Golden
Spike Ceremony of the Oahu Railway.
This is a spectacular and beautiful I in.
scale track owned by Jim Banning, an
Hawaiian Airlines pilot.

Being a glutton for engines, I am now
building a 1-1/2 in. three-truck Climax
geared logger. Like the Shay, it will
have I in. scale trucks for narrow gauge
and eventually 1-1/2 in. scale trucks for
standard. I will give you a story on this
one in three or four years. Have
patience ! q

AT A GLANCE
Scale: 1-1/2 in. plus 20%. Length o.a. 70 in. Height o.a. 26 in. Weight 430 lb .
Boiler: 5/32 in. copper, 7 in. dia. Weight 108 lb. Length o.a. 34 in. Twenty-

one 1/2 in. o.d. tubes; four 7/8 in. superheater flues; four superheater units. Fire
box 11-1/2 in. X 6 in. Coal-fired. Two LBSC everlasting blow-down valves.
Working pressure 130 p.s.i. Deep fire box.

Boiler feed: LBSC injector (built by Corwirr). Two-cylinder steam pump.
Crankshaft eccentric driven ram pump.

Trucks : Set in narrow gauge; I in. scale, 4-3/4 in. gauge. Set in standard
gauge; 1-1/2 in. scale, 7-1/2 in. gauge. Drivers 4-1/4 in. dia., cast iron (the only cast-
ings). Bearings-double row self aligning ball bearings.

Drive shaft: ball bearing thrust bearings. Steel pinion and bevel gears-
2: 1 ratio.

Engine: Bore 1-1/4 in. X 1-1/4 in. Three cylinders-(fabricated). Cylinders
brass bar stock with cast iron liners.

Three-piece dural pistons. Cast iron piston rings with step joints.
Connecting rods, crossheads and all motion levers of dural aluminium alloy,

cut from the solid.
Bronze crosshead slippers.
All motion joints bronze bushed-with hardened steel pins. Cast iron valves

-(long travel) Monel port plates. 120 degree camshaft, turned from solid,
stress-proofed steel 5/8 in. dia. X 14-1/2 in.long. Mechanical oil pump, with
sight feed in cab.

Oil pressure gauge.
Steam chest gauge.
Slide valve throttle with “ graduated first opening slot.”
Steam brakes : Brake cylinder pressure gauge.
Brake valve, Teflon disc.
Speed: I m.p.h. to 170 r.p.m. on crankshaft. Recorded speed, 9 m.p.h.,

1,530  r.p.m., scale speed 72 m.p.h. Speed of full-sized engine, 12 m.p.h.
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