
IN THE WORKSHOP
by “ Duplex ’ ’

No. 72.-*A Small Phwer-driven Hacksaw Machine

FOLLOWING the V-belt drive, a further
reduction of the drive ratio is obtained by

it may be found possible to back-face these

gearing the zs-tooth countershaft pinion with a
surfaces when the bearings are being bored.

g6-tooth  gear wheel fixed to the end of the
After the casting has been marked-out to

crankshaft.
determine the bearing centres, guide circles

, should be scribed to indicate the full diameter
The general arrangement of the drive is shown of the bores. The vertical centre-lines should

in a ureiious  uho- -
tograph, F i g :  5,
and the construc-
tional details are
now given in the r
acco,mpanying  T/B”
working drawmgs.

A  z<-tooth L_
pinion w& chosen,
as this was the
smallest size of
wheel that could
conveniently be
fitted. To obtain
a gear reduction
of approximately
4 to I, a Myford
standard lathe
c h a n g e  w h e e l
hav ing  g6 teeth
was employed ; as
the tooth numbers
have no common
f a c t o r  e x c e p t
unity, the wear on
the teeth will be
more evenly dis-
t r i b u t e d  t h a n
would be the case
were, _ say, z5-
t o o t h  a n d  IOO-
t o o t h  w h e e l s
fitted.

The Crankshaft
Bearing Bracket
--Fig. 13
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718”

h

DRILL FOR LUBRICATORS
I \ I

,*BORE& LAP 314 DIA

The casting for
this part is similar to that used to mount the
countershaft.

As in the previous example, the two side faces
and the end faces are machined truly at right-
angles to one another, for the right-hand side
face is again used as a datum surface for locating
the casting correctly on the base plate. In addi-
tion, the inner faces of the bearing lugs are either
filed true or surfaced in the shaping machine ;
this becomes necessary, as these surfaces form
abutment faces for the two end-location collars
fitted to the crankshaft ; but, as an alternative,

*Continuedfrom  page 382, “ M.E.,” Septem’ber
7>1950.

be conspicuously
marked, as they
will be required
later when setting
the gear shafts to
the correct dis-
tance apart.

As a prelimi-
nary operation, the
bearing lugs are
drilled to form a
passage for the
boring bar used to
finish the bearings
to size, or this
passage can be
m a c h i n e d  b y
mounting the cast-
ing on an angle .
plate attached to
the lathe faceplate
and boring each
lug in turn. For
the final boring
operation to math-
ine the bearing
bores to their
finished size, it
was found that the
casting could be
mounted conveni-
ently by gripping
it in a machine
vice attached to
the lathe cross-
slide. The fixed
jaw of the vice is. _ _. .
aligned parallel

with the lathe axis with the aid of the test indicator,
and the datum surface on the side of the casting is
placed against this jaw. The test indicator, when
fitted with its internal contact attachment, is then
used to centre the preliminary bearing bore formed
in the casting.

Packing strips are employed, where necessary,
to adjust the vertical height, and the cross-slide
is locked after it has been set to locate the bore
correctly in the horizontal plane. >:c. J3u

A boring bar, of sufficient length to enable the
inset cutter to machine both bearings, is next
mounted between the lathe centres.

As the diameter of this boring bar will be small
relative to its length, it will lack rigidity ; only
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light cuts should, therefore, be taken with a fine
self-acting feed to avoid springing the tool.
In fact, when the full diameter has been nearly
reached, the tool should be put through the
bearings without altering the depth of cut.
If a sharp tool is used for the final cut, the finish
of the bores may be found satisfactory and not

To complete the machining of the casting,
the holes are drilled for the attachment screws
and for the lubricators.

The next step isto  clamp the casting in position
on the base plate, as was done when securing the
countershaft casting, and then to drill and tap
the holes for the Allen fixing screws.

The crank;:lz.rs  with its end-locating

in need of reaming, for it may be taken into
consideration that the crankshaft runs at only

The front face of the casting is set & in. back
‘from the front edge of the baseplate, and a try-

some 90 r.p.m. and the large bearing surfaces
provided are only lightly loaded. As a matter of

square is used against the datum face on the side

interest, the bearings were actually bored with
of the casting to align it exactly parallel with the

a & in. diameter boring bar furnished with a
countershaft casting. The gear wheels are set

single inset cutter, and the tool marks were
at the correct centre distance apart by referring
to the centre lines scribed on the two castings.

removed from the bearing surfaces by taking a
series of very fine cuts with an adjustable hand

The gear centres are, of course, measured from
the pitch circles of the two 20 diametral pitch

reamer. wheels.% The radius of the pitch circle of thelzg-

F
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Fig. IS. The complete crankshaft assembly with its bearing bracket
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crankshaft

Fig. 16. Method of securing the gear wheel to the crankshaft

SEPTEMBER 21, i950

end and the crank at the other should
run truly, the crankshaft is best turned
between centres to ensure that both the
wheel seat and the crank mounting are
in proper alignment with the bearing
surfaces.

If a standard change wheel is used
for the large gear wheel, it may be
found that the bore is slightly larger
than the nominal size to enable the
wheel to turn freely on its quadrant
stud ; this must be taken into account
when machining the crankshaft so
that the wheel is made a light press
fit on its seating.

If a sharp tool is used, together
with a fine feed, the bearing journals
may be finished by machining them to
a running fit in the bearing casting,
but, preferably, the journals should be
turned slightly oversize, and finished by
a lapping operation.

purpose, much time and labour will
be saved if the centre portion of the

Should lapping be used for this

shaft is reduced in diameter by a
tooth pinion equals 2*, and for the g6-tooth

96wheel -2 x 20.
Adding these two values gives 3 1/40 in. for the

sum of the two radii, that is to say the correct
working distance between the wheel centres.

If the centre-lines of the two castings are,
therefore, set 3 1/32 in. apart, this will serve
quite well, as the eccentric mounting of the
pinion shaft allows for a range of adjustment of
+ in.

The Crankshaft
The dimensions of this part are given in Fig. 14,

and the complete crankshaft assembly is shown
in Fig. 15.

As it is important that the gear wheel at one

few thousandthsof an inch to form a waist, but
parallel seatings must be left for the two collars
that provide for the end-location of the shaft.
These collars should be bored to a close sliding
fit on the shaft and, as shown in the drawing,
they are secured in place with Allen set-screws.

A central, hexagon-headed screw is fitted to
press the gear wheel against the shoulder formed
on the shaft, and the drive is taken by a cylin-
drical key lying half in the shaft and half in the
wheel, as shown in Fig. 16. To form the seating
for the key, a punch mark is made at the line of
junction of the two parts, to form a guide centre
for a small centre drill ; the drilled recess is
then machined to the full depth with a drill
that gives a push fit for the round, silver steel
key. This method of mounting the gear wheel
provides a reliable form of light drive and, more-
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Fig. 17. The crank web and its crankpin
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Fig. 18. The connecting-rod

over, the parts can at any time be easily dis-
mantled.

The Crank
The crank is made from a short length of

mild-steel machined and filed to the dimensions
given in Fig. 17.

It is advisable to machine the bore of the
crank in the lathe to a firm press fit on the end
of the crankshaft. A single Allen set-screw
should be suflicient to lock the crank to its
shaft, but, if there is any doubt, it is better to
fit two set-screws at right-angles to one another,
as shown in the drawing.

In order to maintam the crank in true align-
ment it is provided with a seating 4 in. in length,
and it also abuts against the shoulder formed on
the crankshaft. The overhang of the crank is
reduced by fitting the nut, securing the crankpin,
into a recess formed in the crank web, as re-
presented in the working drawing, and as is
shown in the photograph Fig. IS.

The crankpin itself is also made a firm press
fit in the crank web, and the large diameter
shoulder affords an ample abutment face for
maintaining the pin in accurate alignment.

When turning the crank pin, the overhanging
portion must be machined to afford a light press
fit for the inner ,race of the ball-bearing fitted
to the big-end of the connecting-rod.

The Connecting-Rod

To make the machine compact, the connecting-
rod has been kept short, but as the length of the
rod between centres is 34 in. and the stroke is
2$ in., a ratio rather greater than I$ to I has been
maintained. Moreover, by fitting a ball-bearing
to both the big- and the small-end, the thickness
of the rod, and the length of its bearings have
been reduced to 4 in. As will be seen in the

. working drawings, Fig. IS.,  the outer race of the
ball-bearing fitted to the big-end is clamped with
a pressure plate, Fig. xg, against a shoulder
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formed in the eye of the rod. The outer race
of the small-end bearing, however, is made a
light press fit in its housing. These small ball-
bearmgs are largely used in aircraft control
mechanisms, and the balls are then given some
radial clearance to allow the outer race to be
pressed into a housing without causing locking
or rough running of the bearing.

Nevertheless, the freedom of a bearing of this
type should be tested after fitting, and if necessary

Fig. 19. Pressure plate for securing the big-end
ball-race

the bore of the housing must be eased to give
free running.

After the rod has been marked-out in accor-
dance with the drawing, the profile lines should
be dotted with a centre punch to ensure that
they are not obliterated by the subsequent
machining operations. The rod centres are
drilled with a centre drill, and these centres are
used for setting up the rod on the lathe face-
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plate. for machining the bearing hous-
ings . A convenient way of mounting
the rod is illustrated in Fig. 20, and,
when in position, either bearing centre
can be’set to run truly with the aid of
a centre finder. As shown in Figs. 21
and 22, the small-end of the rod is
connected to the saw frame by means
of a bracket, which also carries the
small-end bolt or gudgeon-pin. This
pin is made a close sliding fit in the
inner ball-race, and packing washers
are inserted between this ,race  and the
side members of the bracket, so that
when the gudgeon-bolt is tightened,
the race is firmly clamped and kept
from turning. These packing washers
also serve,to keep the bracket members,

’ just clear of the connecting-rod itself
when all the bolts are tightened.

To ensure that all the bolt holes
in the bracket are drilled correctly
in line, it is advisable to mark out
one of the bracket members and
then to clamp it with toolmakers’
clamps to a similar piece of material,
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Above-Fig. 21. The small-end bearing
bracket with its bolt fittings

Left-Fig. 20. Boring the connecting-rod
mounted on the lathe

Below-Fig. 22. The connecting-rod
.qsembly with its small-end bracket
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