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2 Y USING four band wheels in-
24 stead of two, big-machine ca-
»aecity is built into this bandsaw ¢
ome-workshop size. The 18-in.
ireat makes it possible iv work
.t the center of panels up to 36 in.
vide. Except for ball bearings and
~tainers. metal yokes, sheet-metal
svor, and such shafts and bolts

: are necessary in the assembly,

.- muchine is made entirely of
w4, Most of the parts are cut
1 a single piece of Si-in. ply-
i a5 in Fig. 1. The box-type
frame between the front
i back plywood cover plates,
Fizs. 2 and 8. is made from oak.
When assembling the frame, spe-
cial eare must be taken to build it
to exact dimensions, as the frame
alone is depended upon for
strength and rigidity to maintain
exact alisnment of the band wheels. Attach
all the hardwooed parts of the box frame to the
back plate first. using screws and glue at all
the joints. Next, make each band wheel by
gluing together two disks of %-in. plywood.
True up the wheels in the lathe and crown
each tread 'i; in. The wheels are fitted with
rubber treads which confist of bands cut from
a truck-tire inner tube. Detailg of the ball-
bearing wheel hubs are shown in Figs. 3, 13,
14 and 13. Construction of the idlers, wheels
No. 2 and 3 in Fig. 2, is shown in Fig. 14, but
it should be noted that the bearing construe-
tion of wheel No. 2 can be the same as that of
wheel No. 1. This provides two driving wheels
and each can be fitted with a V-pulley of a
different size. thus permitting two speeds by
merely shifting the belt. Fig. 3 shows how the
tracking wheel is tilted by two eccentrics
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which sunport the shouldered shaft on which
the wheel bearings are mounted. The section-
al view, Fig. 13, shows the assembly of the
bearing with the eccentrics mounted on the
tensioning yoke. Construction of the eccen-
tries and yoke is shown in Figs. 4 and 5.
Locate the wheel centers on both the front
and back plates and cut the curved access
slots in both plates to expose the hub of the
tracking wheel. Then mount the tracking
wheel on the yoke dnd pivot the wheel unit
in the frame. After attaching the clevis bolt
and the thumb nut, Fig. 7, mount the front
plate with screws only, so that it may be
removed if necessary. Install the upper and
lower idlers, checking to see that they line
up. Note that holes for the driving-wheel
bearings are counterbored in both the front
and back plates. Fig. 13. This must be done
with care so that when in place the wheel
will line up with the other three wheels. Now,
mount the machine on its three hardwood legs
to stand at a convenient working height. The
table, Fig. 8, is slotted in from one edge to a
hole drilled at the center to allow easy re-
moval of the blade. Swivel latches are fitted
near the edge on the underside to level the
adjoining sections of the table. Hardwood
tilting quadrants, or trunnions, are bolted to
the bottom of the table in the manner shown
in Fig. 6. Lower halves of the trunnions are
serewed :o the front and rear plates. A lock-
ing bols; passing through curved slots cut in
the upper halves of the two trunnions, pro-
vides a mcans of locking the table in both the
level and tilted positions. A leveling bolt is
attached to the frame at some point under the
table. Both blade guides, the upper one being
detailed in Fig. 11, consist of three ball bear-
ings mounted betweer! the legs of . piece of
channel iron. The lower guide .. 1he shorter
of the two and is bolted to the box frame, Fig.
8, while the upper.guide is bolted to a length
of hardwood, grooved as in Fig. 9 to allow for
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which support the shouldered shaft on which
the wheel bearings are mounted. The section-
al view, Fig. 15, shows the assembly of the
bearing with the eccentrics mounted on the
tensioning yoke. Censtruction of the eccen-
trics and yoke is shown in Figs. 4 and 5.
Locate the wheel centers on both the front
and back plates and cut the curved access
slots in both plates to expose the hub of the
tracking wheel. Then mount the tracking
wheel on the yoke 3nd pivot the wheel unit
in the frame. After attaching the clevis bolt
and the thumb nut, Fig. 7, mount the front
plate with screws only, so that it may be
removed if necessary. Install the upper and
lower idlers, checking to see that they line
up. Note that holes for the driving-wheel
bearings are counterbored in both the front
and back plates, Fig. 13. This must be done
with care so that when in place the wheel
will line up with the other, three wheels. Now,
mount the machine on its three hardwood legs
to stand at a convenient working height. The
table, Fig. 8, is slotted in from one edge to a
hole drilled at the center to allow easy re-
moval of the blade. Swivel latches are fitted
near the edge on the underside to level the
adjoining sections of the table. Hardwood
tilting quadrants, or trunnions, are bolted to
the bottom of the table in the manner shown
in Fig. 6. Lower halves of the trunnions are
serewed <o the front and reer plates. A lock-
ing bolt; passing through curved slots cut in
the upper halves of the two trunnions, pro-
vides a mcans of locking the table in both the
level and tilted positions. A leveling belt is
attached to the frame at some point under the
table. Both blade guides, the upper one being
detailed in Fig. 11, consist of three ball bear-
ings mounted betweert the legs of : piece of
channel iron. The lower guide ... the shorter
of the two and is bolted to the box frame, Fig.
8, while the upper.guide is bolted to a length
of hardwood, grooved as in Fig. 9 to allow for
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clear passage of the blade. Note how the R
hardwoeod support is slotted and aitached | %’ Ty
1o the frame so that the guide can be moved } i %,
up and down to clear different thicknesses i S
of stock. Projecting:edges of the front and | WASHERS .
back plates serve as a guide for the hard- SPACERS
wood supports. Blade length on the orig- " FIPE
'inal machine is 10 ft. (lzbﬂ in.),dand bladeﬁ 1] ssﬁrli;& 8.8 THROUGH m;as OF WHEELS
up to )z in. wide may be used, althoug
narrower blades have a somewhat longer | ;% No. 2 AND No. 3, (IDLERS) -
life. After installing ‘the blade, checl S P
alignment on the wheels, adjusting the
tracking wheel and guides so that the blade {+ = .
runs smoothly and centers on the wheels. BEARING
Set the guides so that all three roll- RETAINER™
ers turn when the blade is moved, but be
sure that they are not too tight, as this will
cause the blade to vibrate and possibly
' break. Then, make and {it the sheet-metal
. cover. The toggle ha?dle, Fig. 10, provides
a quick, easy way of locking the cover in
place. Attach the motor support to the two
back legs, as in Fig. 12. The position of the
support depends on the length of V-belt
used. Although a %3-hp. motor will supply
ample power for light work, a 12-hp. motor
is recommended as being more satisfactory
for all-around work. The speed of the band
wheels should not exeeed 600 r.p.m. for the
best res;:.lgtﬁ in avt;;aghe woodéovo;'kilng.b Fo&* S _ g
cutting light metals the speed of the ban : o -
:li;gt:ll; 15)111;1('1‘31“81:;% reduced and a metal- i sscuoufc-_c(;::g;g:H&:;E}\'{HEEL No. 4
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‘WOODWORKING craftsmen
- will rate this tilting-arbor table
saw “tops” because of its versa-
t.ll\ty, speed and accuracy. By
turning one handwheel the
ladie is raised or lowered for
any: depth setting within its
capacity. A few turns of an-

TILTING ARBOR

By Elman Wood
Part |

Hinged side and back extensions increase
the size of the table 50 that the ripping
fence con be set 25 in. from the sow blade.
Rips to the center of 48-in. plywood panel

" other handwheel tilt the blade
for any angle cut up to 45 deg,,
the settings being indicated by
a degree scale and pointer. The
saw table remains always in a
horizontal position; only the
saw arbor tilts. The hardwood
:table with hinged extensions is
plenty large enough to handle a
4 by B-ft. plywood panel. Anen-
clowd b = ¢catches all the saw-
wivel casters fitted
in {oot lifts enable the
to.roll the saw to any
of the shop.

onstruction should begin
e saw-base frame, Fig.
ulldmg the base requires
re in cuiting and fitting as it
ust be strong and rigid to sup-

ak.-for- legs and rails,
_the legs on adjaceni
des. as in Fig. 4 to take side
d end panels flush. Both top
bottom rails are mortised
the legs, but note that the upper side
ils are 415 in. wide and that the end ones
re 3 in. The tenons are glued and keyed
re after the joining is com-
pl ted, steel gussets are mortised into the

top rails across the four corners, and the
bottom rails are braced to the legs with
. -steel corner:plates cut, bent and attached
as in Fig. 5. Caster rails, one across each
end, are hinged to the underside of the

Saw frame ond arbor assembly completed ready for
:'the fable. Bose is pumled I:efore Iﬂbl '_ inmllocl




TACK-WELDED
FIRST

FRAME

SURFACE
PLATE

[7]

COUNTERBORED FOR
PRESS FIT

WITH BALL
BEARING

(0 O
}-——-31;{;3_\ -
DRILLED FOR
CLEARANCE
™ ‘WITH INNER
bo-309 RACE

BEARING HOLDER

SEALED {2 REQ'D)

BAL
BEARING

(ANGULAR gz
CONTACT) |BPSsh

BEARENG HOLDERS
(SEE DETAIL ABOVE)

SHAFT 15 LiGHT PRESS
FIT iN BEARINGS

PRESS FIT

220

frame rails as in Figs. 3 and 5. The ply-
wood bottom and the rear and right-side
panels can now be installed, but the front
and left-side panels are omitted at this
stage as it is necessary to determine later
the location of the handwheels and the size
of the opening for the motor,

The arbor frame, shown in front and rear
views in Fig. 1, comes next. This consists °
of a number of parts cut from steel plate
and welded , together to form the unit

shown. This frame swings on frunnions ::

made as detailed in Fig. 2. Each trunnion
consists of an inner and outer segment, the
{two trunntons requiring four segments in
all. These four segments are obtained from
34-in. mild-steel plate turned first to the
form of disks, which are then cut into seg-
ments as indicated in Fig. 2. Inner segments
are welded to the arbor frame while the
outer ones are attached to the steel-faced
cross members in Fig. 3. In installing a
trunnion-mounted saw arbor there are two
precise requirements: The center line of
the blade must coincide exactly with the
center line of the ouier trunnion segments
and the center of rotation of the trunnions
must be at that point where the plane of
the blade intersects that of the saw-table
top. Fig. 6 shows the arbor and arbor frame
in position and Fig. 7 shows the first step in
positioning the inner trunnion segments on
the arbor frame. Use a surface plate or oth-
er flat surface and make sure that the parts
are exactly in line before welding. This
done, measure the length of the arbor
frame, plus the four trunnion segments,
This gives you the distance between the
two trunnion-support members, Fig. 1.
Face the members with steel plates as
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shown and 'drill the bolt holes. While the
mempers are temporarily in position de-
termine the center line of the saw base and
scribe it on both members for guidance in
locating the trunnions. Then slip the arbor
frame and trunnions between the supports,
The arbor frame should fit snugly but
should swing on the trunnions with only a
slight frictional drag. With all parts lo-
‘cated on the center line of the saw base,
. ‘clamp the cuter trunnion segments {o the
cross members and lift out the whele as-
‘sembly. Using each trunnion segment as a
drilling jig, drill holes and buit the seg-
ments to the eross members.

Next, come the arbor-bearing holders
shown in detail in Fig. 9, and in seetion in
Fig. 10, with the arbor, pulley and bearings
in place. Holders are rough-cut from 34-
in. steel plate with a cutting torch or metal-
cutting bandsaw and are recessed and
bored through to suit the bearings as in
Fig. 8. Bearings should be a fairly t1ght
press fit in the recesses. The arbor —
or spindie is machined from steel
nd finish-ground to final dimen-
ions. Note that it is flanged at the
-saw-blade end to form a seat for
‘the press-fitted spacing washer.
he spindle is shouldered and
hreaded at the left-hand end for
am nuts for pre-loading the bear-
ngs. Pulleys are locked on the
‘spindle with socket-head set-
crews, the ends of the setscrews
eating on a flat, milled or filed
n the saw spmdle. Dimensions of
he spindle through the bearings,
ig. 9, and also the bearing-recess
jameterr in Fig. 10, have been
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purposely omitted. These measurements
must be taken from the bearings at hand.

‘Now, before going farther, study care-
fully sections A-A and B-B in Fig. 13, also
the perspective and top views in Figs. 11
and 12. From Fig. 11 you will see that a
15-in. steel plate forms the mounting base
for the saw-arbor assembly. Notches milled
in opposite edges take the ends of the bear-
ing holders, and rocker arms welded to the
mounting base allow it to pivot on a rocker
shaft for raising and lowering the saw
biade and motor as a unit. When this as-
sembly is complete, the saw spindle should
turn freely in the bearings. Check this be-
fore finally welding the bearing holders in
place. The motor mount, a separate assem-
bly built up by welding together steel an-
gles and flats, is welded to a length of 1-in.
pipe which telescopes over the rocker shaft
and fits snugly against the rocker arms.

. See Fig. 13, section A-A, and also the top

view, Fig. 12. Shaft, pipe sleeve and arbor
mounting are held in place in the arbor
frame by washers and cotter keys. When
assembled, the parts should move freely
but without any end play. The motor
mount is not fully dimensioned as it must
be made to fit the base of the motor you
are to use. Final unit in this assembly is
the belt-adjustment link, Figs. 15 and 16.
It’s made from flat iron, bent to approxi-
mately a 2-in. offset and drilled and slotted
as indicated. Upper end is bolted to the left
bearing holder, Fig. 12, and the lower end
to the motor mount. Loosening the lower
bolt allows the motor to be moved up or

_ down to obtain correct belt tension.

The iaising-and-lowering mechanism
consists of a worm and worm-gear seg-
ment, the latter made from an ordinary

‘gear by simply cutting away all but a 120-
- deg. segment. An arm made from ¥3-in. flat
-iron is welded or brazed to the segment as

in Figs. 11 and 13. This arm is connected to

1“ PIPE
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SHAFT.
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s X1
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LINK

1 (SEE FIG. 15)
1]

L

HTX1B"
SLOT

%" HOLE

a lug welded to the underside of the arbor
plate by two links as shown. The gear seg-
ment turns on a shaft passing through the
sides of the boxed end of the arbor frame
as in Fig. 14. The shaft is made a drive fit
in the holes drilled in the frame. Spacers
cut from pipe position the worm-gear seg-
ment on the shaft, as shown in Fig. 13, sec-
tion A-A. Although not detailed, the rais-
ing mechanism will operate more smoothly
if the gear segment is fitted with a bronze
bushing. If this is done, the bushing shouid
be a tight drive fit in a reamed hole. Fig.
13 shows worm and worm shaft in position.
(To be continued)

€ A set of socket wrenches can be made by
using the heads of hexagon socket screws
and welding handles to them.

POPULAR MECHANICS




s 5
10-in. TABLE SAW HAS
‘WITH THE SAW completed Past Il

to the stage described in n
art I, the assembly is ready
- installation of the arbor-
ilting mechanism, Fig. 17.
“Here the handwheel drives
the tilting screw through
‘miter gears which are 1'%
pitch diameter, 12 pitch, 18
“teeth with a %s-in. face. A
:frame, assembled from flat
“iron, supports the band-
- 'wheel-shaft housing and the
i -miter-gear drive. As will be
-seen from Fig. 17-A, this
frame consists of two angle brackets and
‘one straight support piece, the latter mor-
“tised into the leg of the frame. Both the

By Elman Wood
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e

>
=
“/‘r‘)

,/ = LS

TILTING ARBOR 7.

larger angle bracket and the
flat support are slipped over
the ends of the handwheel-
shaft housing, bolted tempo-
rarily in place and checked
for alignment. Then the pipe
housings are tack welded to
the brackets in the positions
shown in the sectional view,
Fig. 17-A. Bolts and screws
hold these twe parts in place
when' the assembly is made.
Notice that the second angle
bracket forms a frame for
positioning the miter gears

i o L.
‘v}" :-l'“""-""[‘r[!z}»

and that it pivots on the projecting end of
the handwheel-shaft housing, Fig. 17-A. It
is held in place by the driving miter gear,

SAW.FRAME
ASSEMBLY

%" COLLAR
- TURNED FROM

o2 1% X 1%" X 2% BRASS,
FERNTE- > BORED AND THREADED
‘tock A~ FOR %" THREADED SHAFT

ASHER _ARBOR Sy
1 FRAME \

END, %" X
U X%

Y X 15" FLAT IRON
BOLTED TO QUTSIDE
PLYWOOD

|/‘" x ‘%'u x ‘%ll
FLAT IRON
MORTSED IN LEG

HAND-
WHEEL

tOCK
NUT

WASHER

SRR

BRSNS nk\\\\\\\\\\\\\

.




== i

AR AR,

T
—> ER

AR

s R

which is pinned to the handwheel shaft,
Likewise, the driven gear is pinned to a
threaded tilting shaft. Pivoted in this way
the shaft and gears can swivel with the ar-
bor frame when it is tilted to any angle up .
to 45 deg. The tilting shaft is threaded with
a 53-11 thread.

The tapped block, into which the thread-
ed tilting shaft turns, is bolted to an angle
bracket that pivots on the tilting lug weld-
ed to the arbor frame. This end of the tilt-
ing assembly is carried on a spring-loaded
toggle supported by a triangular metal
bracket bolted to the bottom of the saw
stand as in Fig. 17. The ioggle partially
supports the weight of the motor and arbor
through the 45-deg. tilt and thereby eases
the load on the tilting handwheel. The tog-
gle-spring guide rod is welded to an angle
bracket bent from flat iron and bolted to
the tilting lug as in section A-A, Fig. 17.
Handwheels and knurled lock nuts for both
-~ the :raising-and-lowering and the tilting
mechanisms are detailed in Fig. 8. Both
‘are keyed to the shaft in the same way,
-Figs. 17 and 19.

The worm shaft and housing, not fully
" described in Part 1, is detailed in Fig. 19.
It is similar to the tilting-gear shaft and

POPULAR MECHANICS




housmg in Fig. 17, except that it is flange
mounted. Both are bored for bronze bush-
ngs as in Figs. 17-A and 19. It is bolted in
position as in Fig. 19 after the tilting mech-
sm.is in place. Only in this way can you
rmmé the exact dimensions and loca-
on of ‘the curved clearance slot in the
nel ‘of the saw base, Fig. 22 The
‘way to determine the exact location
the curved slot and the location of the
for the miter-gear shaft in the front
ywood panel, is first to assemble the tilt-
echanism, as in Fig. 17, with the flat
rt -plate attached to the leg with
-as shown. This will support the
letely assembied mechanism in place.

TABLE UNE — ]
i MOTOR :
M CENTER LINE &
I SWITCH OF SAW
vV as 86
CALIBRATED "% 3"
- HOLE FOR
MOTOR CABLE
@ (OPTIONAL)
THESE DIMEMSIONS
DETERMINED AFTER "
INSTALLATION OF
WORM ASSEMBLY 4

1% HOLE FOR
MITER-GEAR SHAFT

slot has been located and cut and the hole
for the miter-gear shaft has been bored,
the panel is screwed permanently in Dlace.

The calibrated scale, Fig. 22, can be made
from thin sheet metal with figures and
divisions stamped into the metal by hand
with a numeral stamp of the type used for
stamping numerals on tools. For stamping
the divisions, a Y4-in. lathe bit ground to a
blunt chisel edge will do. The degree secale
must be laid out very accurately, and care
should be taken when stamping not to cut




the numeials or divisions through the met-
al o make the scale easy to read, eoat the
with black enamel and allow to dry.
n follow with a thin coat ¢f white. Wipe
oiff immediately with a single quick
cen of a dry eloth, This will remove all
hes white enamel except that in the inden-
Atter the enamel has dried, locate
arvl 40-deg. posttions of the saw
ade and position the seale acenrdingly,
Hoto the panel with small sevews
Cut a pointer from heavy-guuse sheet moet-

)
I

in Figs. 19 and 22. The sawdust chute, des
tailed in Fig. 20, is opiional, its only pur-
pose being to direct dust and chips to the
rear of the enclosed base. If you do include
the chute, make if from heavy sheet metal,
welding where i+ Ccated in Fig, 20, Bolt it
to the avhor fram o the posttion shown in
Fig. 1% and be sure to allow for ample clear-
ance when the saw is filted 45 deg.

The tabhs can be made from 1-in. ply-
wond, hut it is hetter 1o build it from strips
of 1-in. hardwsod doweled and glued, The
most attract o job is made hy gluing up

FJILAR MECHANICS




ot
.

e numetals or divisions through the met-
To rmake the scale easy to read, coat the
e with black enamel and allow to dry.

W

F
G

went follow with a thin coat of white. Wipe

oif immediately with a s'ngle quick
B poof 4 dry cloth. This will remove all
the white cnamel et ept that in the inden-
Testics After ihe enamel has dried, locate
and SG-deg. positions of the saw
coandd positiony the scale aceordingly,
Atrach it do the panel with smalt screws.
Cut o poanter from heavy-gauge sheet met-
warm-shadt housing as

x.

r-'}__]'

in Figs. 1& and 22, The sawdust chute, de-
tailed in Fig. 28, is optional. its only pur-
pose being to direct dust and chips to the
rear of the enclosed base. If you do include
the chute, make it from heavy sheet metal,
welding where b teated in Fig, 20, Bolt it
fo the arbor fran . the position shown in
Fig. iy and be sure to allow for ample clear-
ance when the is tilted 45 deg.

The tabie can be made from I-in, ply-
wooel, but B s betier 1o build it frorm strips
af 1-in. hardeaod doweled and elued. The
maost altravtve job iz made by gluing up
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alternste 1 by l-in. strips ripped [rom
hardwoeds of a eontrasting color, Gth-
erwise, using one wood such as maple,
dowel and glue iogether i-in. sinps,

each no wider than 2 uw. 1o make the
required table width as given i Flig. 24,
Make the extension drop leaf in the
same way and of the same material
Afier gluing, run grooves fm the cross-
cit suatde and cut an opening for the
blade ingeri as in Fisg. 24, Muke and fit
the insert as dewatled in Fig. 23. Attach
the toble to the base as in Fig. 24, section
A-A . checking to assure that the cruss-
cut-guide groaves are r«f}gned with the
hlad Fzﬂ. 231, section B-B. shows how
the side extension is mounted on the
saw pase. 1 he back extension, Fig. 24, is
optional eguipment.

Use a regular crosscut guide or make
une as in Figs, 25 and 26. Details on the
hardwood vipping fence, Fig. 27, are self
oxplanatory. Casters detailed in Fig. 21
also are optional. The lifting mechanism
for cach set of casters is fitted on diag-
onal corners of the base,

{the End}
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By Arthur

« FEATURES udant
a irle
T-in. verneal
nermits deen deilling
tovvespeed Jackshatt
: soide power
A wond .-\ny

eyt

tvpe motar caln

i
novizentaily rather th certieally,

Frame Construction

The frame s constructed of extra-strong
pipe and fittings of the wide-flinue tvpe
At the et it should be kept mm omind
that there are allowable variations in the
manufacture of <tandard pipe and fittings,
This mukes it necessary to determine cer-
tain dimensions by trial assemblyv. Some

ing must he done when f{itting the spindle
and spindle-lowering mechanism, also the
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8. Farwell

column must be draw-filed and smocthed
with ubrasive so that the pipe crosses will
slidde casily. Threads in the erossos ave
reamed osut in the lathe to give an casy,
shiding Ht over the column. Both crosses
are slotted and fitted with clamping beles,
Note particutarly the assembly of the parts
mdicated in A in Fig. 1, slso shown in de-
tail A in Fig 2. This assembly permits the
jackshaft frame to slide, thus providing o
means or adjusting the belt tension. Note
alse that the distance between the fluts
filed into the jackshaft and drill spindle
15 not specified. These flats provide seats
for the setscrews holding the shaft collars
and the spacing must be determined when
the parts are assembled.

Usually it's best to begin with the base
and column and then assemble the spindle
and jackshaft frames as separate units. Fit
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A PIPE PLUG

RIVETED

DRILL w CUT  cut AWAY i
AND FLAT- , -
- NO. 40 TENED 1
" PITCH X
ROLLER é‘ ‘ %" PIPE
CHAM p— ¥ A SLOTTED
= ﬂ:"* : . y TIGHTEN BOLT ON
: FORMING i SPACER WASHERS
HALF-ROUND UPPER AND , ! WHILE WELDING
KEY IS DRIVE LOWER KEYS O [
FIT IN SLOT =\ T
PIPE PLUG 1% PIPE-COUPLING W= Ay SFINDLE =
FORMS BUSHING HALVES . )] !
T 7 SLOTTED

K EORMS BUSHING

2° NIFPLE 6" LONG
HOLE CENTERED APPROX.
2 FROM END OF PIPE

2 10 1"
BUSHING

13 TO 1 BUSHING —/ 1" PIPE

the siiding crosses on the column, bolt a
flange union to the base and screw the sec-
ond fange union onto a close nipple
turned into the lower cross. Attach the
tabie. Draw the column tight with a strap
wrench (horrowed from your local plumb-
er) to avoid marring the polished surface.
Assemble the jackshaft frame and the
parts A, Figs. 1. 2 and 3. Then assemble
the spindle frame. The purpose of this
preliminary assembly is io make sure that
ail pipe and fiftings fit together in correct
alignment when drawn tight. Before pro-
ceeding, note the assembly of the spindle
raising-and-lowering device shovn cut
away in the left-hand detail. Fig. 1. Mark
the location of the hele for the slotted pipe
sleeve which passes through the hole in
the arm and serves as a guide for the rais-
ing and lowering rack. The sleeve is 1-in.
pipe, 8 in. long, and only the top end is
threaded. A length of %i-in. pipe, 12 in.
long, telescopes inside the sleeve and car-
ries the roller-chain rack. This length of
pipe is slotted with a hacksaw as in Fig. 2
to permit travel c¢f the sprocket, which is
carried on a Y%-in. horizontal shaft turn-
ing in bushings made {rom solid pipe plugs.
The bushings are mounted in pipe-coupling
halves welded to the frame arm as indi-
cated in Fig. 1.

Spindle-Lowering Assembly

Note from the left-hand detail in Fig. 1
that the roller-chain rack is pinned at the
lower end and supported at the top end
by a toothed lug, or key, held in place in
the pipe by a standard half-moon key.
Care must be taken in the loecation of the
slot for the half-moon key to assure that
the chain is supperted inside the slotied
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spindle take netc bod dliding kes st 4 g

to the pulbey andd Belidin plive wark cocket
* setserews as i the lower of the teo apper
- Teft-hand detarls o i 20 Nose Ldeg the
' detml B Fie b The keva <hoadd e dawa
tiled so that they lede freedy i thae spliney
throughouwt the Ll Tenethe Nore Glso that
. the spmdle avccishiy melade. the yoke
L HTADER heavinge or coupling, Fig. 3, and the uppers

LT R coenter detail in e 2,

Jackshaft Asaembly

The jackshait, Fios 2omd 5, e itted with
seff-plitng bushines spot-dolled as in-
dicated o Figo 3 to ke the poanted ends
of setscrews helbin position with locknuats,
The idler shalt turas i bushones made by
-~ dridling <olid pipe plugs and tarmine them

it a pipe tee The idler pallevs tueg
frecly on the shalt and are held by wishors
and cotter pins, The lowering yvoke, Fig. 3,
pivots on the top end of the jaekshaft frame.
Location of the ~lats in the voke anrnm st
he determined at the time of aasembly,
The voke pins, Foe band decadl A i g,
4, shoulbd he o dreeve Bt

Note that before the lowering aom g
placed in finol postion the hold-down,
which consists of a short leneth of pipe
and an clbow, must be made and placed
in position. This part bears aguinst the
top of the spindle pulley and is shown in
place in the right-hand detail in Fig. 1,
also in Fig. 3. Assembling this part in posis
tion and adding the lowering wheel, or
spider, completes the job, * & %

pipe without shick. Drive-fit the key in
place and grind flush. The slotted-pipe
carrier should be an easy sliding fit inside |
the sleeve. The sprocket is pinned to the BRONZE
' 1p-in, shaft and on completion of the ns- BUSHING
. : sembly the sleeve is tiek-welded to the
: arm. Two lugs are welded to the sleeve,
i one tapped, the other drilled with a body
: hole for a lecking screw.

s Spindle Assembly

| Details of the spindle assembly are
shownii]n Figs. 2, 3 and -}l The pulled-apart
view shows quite clearly the relationshi M

of the parts. Matching 4-step V-pullu_\,-g szrfgcmugtm
are used on the spindle and jackshaft. but
the hole in the pulley used on the spindie
must be reamed to a sliding fit and it may
be necessary to file the keywayvs decper.

' The tapered roller bearings carrving the
spindle are mounted in “cages” made by
: turning o s.i_mul(lr_r inte the plain ends of 8" PULLEY
3-in. fengths of pipe to receive the outer Y REQD.
k H race of ecach bearing in"a press fit. Note
in Fig. 2 that the lower end of the spindle . !
is drilled and taper-reamed to take tapera SHAFT '

shank drill bits, detail C, Fig. 4, or a chuck SOLIG PLUGS -~

fitted with a No, 2 Morse-taper adapter,
Fig. 3. The two milled splines (have this
job done at & machine shop) in the drill
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By KENNETH . LiTTLEFIELD

Technical Art by Graphic Presentations

These simple cutting attachments will make it possible for you to mill
metals, such as aluminum, cast iron and steel, on your drill press

TOMBINE ANY MILLING VISE with
the cutters and spindle support at-
tachment shown here and you can convert
vour drill press intoe an excellent light-
duty milling machine,

Use of fly cutters instead of multi-tooth
commercial milling cutters makes drill-
press milling practical for the home-
workshop craftsman. These {ly cutters are

180

inexpensive “li-in.-sq. lathe tool bits fit-
ted ip vertically mounted tootholders. You
can keep them sharp without special
grinding equipment and can change cut-
ting angles readily to suit the metal being
milled.

However, these fly cutters must never
he used without the spindle support at-
tachment. 1f the workpiece is advanced too
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* TOOL HOLDERS

Drilf alf toof holes 144

Al shanks 1/2 x 1-1/4"

All setscrews 1/4-20, 114" long
13 Tt

BITS FOR TOOL HOLDER NG. 1 2 BITS FOR HOLDERS NO. 2, 3 & 4
= g~ BRASS BI'}-\ 7 7
7 7
§ |8 Grindfor r’% rg
} clearance Z k22 Eng view of cutter
} J #'% 3!16“—1——~‘ 3!16“-*-—-“ showing corners
=~ ) oo and back after
y ./ LI "é l,//é being ground for
V &side Grind cutier 1o 4 - side rake and
CAST {RON BIT rake O front rake 130527 t'o"” g’ .!‘ clearance
‘ STEEL BIT ALUMINUM BIT 1w -
0 14 ; 14° .
" Rz " Front rake is obtained by reducing
U8 3132 thickness of too! bit
=\ J\ Rake angles the same as those for
Exside rake & o Bit No, 1
Grind for clearance 18
KEYWAY CUTTER FOR TOOL HOLDERS BORING BAR FOR TOOL HOLDERS
NO.5&6 = gy NO.546 16
v
B 7-\_*- g
51 I T
3B z 3
Froni and side rake }
ihe same as cutter No.1 ] '
i Front rake "% 5ido rake Small clearance only
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- - - ez e e

%Shef 3‘. .
' B L
wg LGPl
| N/
“Ball basring !
rret die—gl_ ||l '
31" bore i :
Push: fit fo Ll g
bearing D 4
1 dia, ™ 7 mul \ 1,8‘
1-11&" dia. Yo fit
12-13; X bering,
thredd-.  square nut i
Work face of |
316 x 1-1" strep iron bearings v d

& long 14 x 34" machine bolt
> U2 x.J* machine boRk -

SPINDLE SUPPORT is easy to make of common workshop matzriais, Thicker, but not lighter, metal can be used

FITTED ON DREILL-PRESS COLUMN, spindle support will prevent deep bites of bit from bending chuck spindle

[
EYRNC S A
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EASY WAY TO CUY BLANK TOOL BT to the desired
lerrgth is with ¢ Te-in.-thick obrasive cutoff wheel

o

s

PLACE THE BIY & (TS HOLWDER cnd continue to
grind i o approximetely the correct size and shape

rapidly, or it slips in the vise. the cutter
will strike powerfully against the work.
The spindle support absorbs the force of
this blow, so no damage will result. With-
out it, the drill-press spindle would prob-
ably bend and be permanently damaged.

The spindle support shown is for a drill
press with a 2% -in.~-diameter column,
Exact size of the two ball bearings isn't
really impsrtant. Heavier steel can be
substituted for that in the drawing: lighter
metal definitely should not be used.

To set up the attachment. clamp the
base to the drili-press column and attach
both arms and bearings to the base. Swing
them in until the bearings press firmly
against the side of the drill-press chuck,
ther boll the cross brace in position.

Turn the toolhslders from mild steel
and cut flais on tweo faces of the holders
to facilitate boring holes for the cutter bits
and seiscrews, Later, corners of the tool
bits must be beveled slightdy to fit the
ti-in. holes in the holders. The No. 1
tootholder is hored offcenter to simplify

JANUALY 1969

NEXT REDUCE THE THICKNESS of the blank bit on
a bench grinder. Dip in water to aveid overheating

CAREFULLY FINISH GRINDING the fly-cutter bit by
adjusting the grinder's toolrest to the required angle

grinding the rake angle of the bit: that
is. a front rake of up to 14° can be ob-
tained simply by reducing the thickness
of the bit. Except for the keyway cutter,
a front rake is obtained similarly in the
other cutters by reducing the tool hit
thickness. A rake of about 10” can be had
without weakening the tool bit. The key-
way cutter is ground like a lathe tool.

Rake and elearance angles shown in the
drawings are the actual working angles
of the cutters when held in the tool-
holders. To avoid confusion, hold the
blank toel bit in its holder as you grind.

With the drill press running at its
slowest speed, make a trial cut. The cuiter
should produce small, neatly formed
chips. If not, check for sufficient side rake
and regrind if necessary. If it still refuses
to cut, it is because of insufbcient front
rake (especially when milling steel).

If the cutter seizes into the motal, ac-
companied by considerable vibration, re-
duce the side rake. With brass and to a
lesser extent, gray cast iron, this effect
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METHOD OF MAKING CUTS

Spindle support bearings

Direction of
irection of workpiece movement

utter rotation

TO MAKE SLOTTED CUTS, first remove the bulk of the material with o series »f drilled holes. Then fit diill
press with the cutter and feed the work into the bit, in direction indicated in the drawing directly above

cat: also be caused by too much front
rake. Bottom clearance and rake have
little effect on the cutting of the bit but
will affect the finish of the work.

The cutting speeds listed below are
suggested only as a working basis. Too
fast a speed rapidly wears away the tool’s
cutting edge: too slow a speed increases
vibration and leaves a rough finish

Coutter Ma. 1 2 384 5%6
Aluminum ... ... 1602 1000 2000 1000
Brass . ........ 1300 1000 1500 1000
Cast lron _..... 500 500 700 500
Anrecaled

Alloy Steet . ... 750 400 750 400
Mild Steel .. 1000 705 1000 750

The depth of cut with the large cutters
should not exceed “i» in., while the small
cutters are limited to ' in.

Aluminum, brass and gray cast iron
should be miiled drv. as can be mild steel,
but thread-cutting oil will help retain a
sharp edac on the tool bit. Also use this
oil when milling annealed alloy steel

Cutters 1, 3 and 3 are sufficient for most
milling jobs. No. 2 is useful for milling

V-BLOCKS ARE EASY TO ML by making successive
3 32-in.-deep cuts, each opproximately 's-in. wide

i84

small dovetail slides but it is suitable only
for light work. No. 4 is particularly useful
when working with soft metals.

Cutters 5 and 6 can be used either as
keyway cutters or boring bars for enlarg-
ing existing holes. In the latter case, the
optimum cut is about ' in,, and the cut-
ter must be fed into the work very slowly
to avoid vibration. The best cutting speed
will vary according to the hole diameter,
but should not exceed 800 rpm for a %-
in. hole or 350 rpm for a 1%-in. hole.
Cutting oil should be used.

There is considerable difference in the
milling qualities of different metals. Even
mild steel can vary so much that one piece
may be milled at well over 1000 rpm,
while 750 rpm may be the maximum
for a different piece of the “same” metal.

Alloy steel is very unpredictable in this
respect. It's always a good idea first to
make a trial cut on the piece of steel se-
lected for a certain job. If il appears it
will be difficult to mill, a different—and
more easily worked—piece of steel should
be substituted. L]

SLOTS ALSO CAN BE MADE with o number of repeat
passes. Start slowly to avaid jomming bit in work

POPULAR MECHANICS
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\, THEN REPLACING WATER LINES,
extending old ones or adding new
ones in your home, the job may be simpli-
fied by using soft copper or alurminum
tubing. It can be run arcund corners, over
or under obstructions and “snaked”
through partitions with ease. Besides be-
ing rustproof. soft tubing expands if water
freezes in it and therefore can resist sev-
eral successive [reezings before rupturing.
Available in 60 and 1®-ft. coils, tubing
eliminates many pipe-cutting and thread-
ing operations and requires fewer fittings
than does rigid pipe when used in con-
tinuous runs. The tubing generally used
ranges from 1 to 2 in. in diameter, and
comes in hard as well as soft varieties. The
former-is made in straight lengths, while
the latter is gbtainable in coils.
Twe assembly methods: There are two
- methods of tubing assembly which differ in
the kinds of fittings used, as shown in Fig.
1. Compression fittings are used with soft
tubing, and solder fittings with both soft
and hard tubing. The fittings include prac-
tically all the Kinds used in regular pipe
work plus adapters that connect tubing to
threaded pipe. Copper, tinned-steel and
brass tubing can be soldered readily. Alu-
minum tubing is assembled with compres-
sion fittings. -

Straightening coiled tubing: To straight- .

en coiled tubing, set the coil on edge on a
flat surface and unroll it slowly while
holding the straightened portion down as

in Fig. 2.
JANUARY 1956
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How to cut tubing: For either method
of assembly, the ends of the tubing must
be cut off absolutely squave. Cutting is
best done by means of a regular tube cut-
ter, Fig. 3. Cutting also can be done with
a fine-tooth hacksaw—32 teeth per in. To
assure square cuts whep sawing the tubing
it is held in a V-block which has a cross
slot to guide the saw as in detail A, Fig. 4,
or in a regular tube-cutting fixture as in
detail B.

A cutter forms a burr on the inside of
the tube and it is necessary to remove it
by reaming lightly as in Fig. 5. Hacksawing
produces burrs on both inside and outside.
To remove them, use a reamer on the in-
side and a file on the outside. When ream-
ing or filing, always hold the open end of
the tubing downward so that the chips fall
away from, rather than into, the tube.

Compression fittings: Fig. 8 shows turee
types of compression fittings. The kind
shown in detmil A requires flaring the ends
of the tubing. Those shown in details B
and C require merely pushing the tube
into a fitting, then tightening the latter.
This compresses a wedge-shaped ferrule
or sleeve firmly on the tubing wall

Flaring the ends of tubing: Flaring is
done with a special tool as shown in Fig. 6.
After slipping the compression nut of the
fitting over the tubing, insert it in the
block of the flaring tool so the end will pro-
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1 to 1y in. above the block.
e biock to grip the tubing se-
then screw down the threaded
Most flaring tools accommodate
tubing from 11 to % in. in diameter. but
laivgers ones are .available. Also, for large
tubing, a hammer-driven flaring punch of
propey size often is used, as shown in Fig. 9.
Doukle ﬂm;r\g Fig. 10, is recommended
for cteel iubing, which is especla]-ly likely
to crack when only a single flaring is used.
Doukle flaring also is advised for copper
and aluminum ubing when extra-strong
joints are de&n ed, or where they must be
fr equen‘ Ysconnected and reconnected.
The inside rend is made by using an adapt-
er on the flare block as in detail A, Fig.
i0, after which the flaring proceeds as in
detail 2. A little oil on the end of a flaring
tool reduces friction and helps to prevent
scoring the metal. Avold using excessive
pressure wwhen flaring tubing, since pres-
sure hardens it and makes it more likely
to crack from strain or vibration. After
flarir.=, assemble the fitting as in Fig, 7
Scider fittings: With solder ftttlng:, 3911
merely insert the tubing in & fitting and
sweat-selder the two together, If there
ie any distortion caused by soldering lieat,
the 4{ubing must be shaped to perfect
roundness by means of a sizing tool, Fig.
The surfaces to be soldered together
(the putside of the tubing and the inside
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of the ftting) must be cleaned thoroughly
with fine steel wool or emery cloth, rubbing
the metal as in Fig. 11 until it is bright.
Wipe the tubing clean. then apply a thin
film of soldering flux, Fig. 12. Push the
tubing into the fitting as far as it will go,
then rotate it a few times to assure even
distribution of the flux.

kind of torch. Play the flame over the fit-

burning a hole. .
While heating, touch the end of a piece
of wire solder to the edge of the fitting

for correct soldering temperature. This is
reached when the solder liguefies imme-
diately when touched to the fitting. Do not
heat the metal above this temperature.
Next, feed the solder along the edge of
the fitting, Fig. 13, while keeping the fit-
ting hot. The solder is diiwn between the
contacting surfaces by capillary attraction
no matter at what angle the fitting is held.
Gererally, the correct amount of Ys-in.
wire seolder to use per joint is a length
equal to the diameter of the tubing.
Avoid getting solder all over the work.
You can wipe off excessesolder while it is
still liguid with a moistened cloth but do
not remove the bead from the chamfered
ends of the fitting. Avoid movement of the
tube or fitting until after the solder has
“set” or hardened, since any disturbance
before this time weakens the joint. To pro-
tect wood or other combustible material in
the vicinity of the flame when soldering a
joint, use a sheet of ashestos board or as-
bestos paper. .
Whenever soldering tubing into a fit-
ting which has other outlets already
soldered into it, prevent the latter from
melting "loose by wrapping wet cloths
around the joints to be protected as in
Fig. 14.
Solder to use: Ordinary “soft” solder is
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Preheating and soldering: Preheating :
the joint comes next, using any suitable !

. ting, not concentrating it too long at any :
one point. As most torches produce a flame
that has a temperature considerably high-
er than the melting point of copper (1900
deg. F.), care must be taken to prevent

occasionzlly—outside the flame—to check

|i
|
;
|

KEEP JOINTS
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WET CLOTHS
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v
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of the fitting) must be cleaned thoroughly
with fine steel wool or emery cloth, rubhing
the metal as in Fig. 11 until it is bright.
Wipe the tubing clean. then apply a thin
film of soldering flux, ¥ig. 12. Push the
tubing into the fitting as far as it will go,
then rotate it a few times to assure even
distribution of the flux.

Preheating and soldering: Preheating |
the joint comes next, using any suitable :

kind of torch. Play the flame over the fit-

‘ting, not conecentrating it too long at any |
one point. As most torches produce a flame

that has a temperature considerably high-

er than the melting point of copper (1900
deg. F.), care must be taken to prevent |

burning a hole.

While heating, touch the end of a piece
of wire solder to the edge of the fitting .
occasionally-—outside the flame—to check :
for correct soldering temperature. This is -
reached when the solder liquefies imme- :

diately when touched to the fitting. Do not
heat the metal above this temperature.
Next. feed the solder along the edge of
the fitting, Fig. 13, while keeping the fit-
ting hot. The solder is di®wn between the
contacting surfaces by capillary attraction
no matter at what angle the fitting is held.
Generally, the correct amount of %-in.
wire solder to use per joint is a length
equal to the diameter of the tubing.
Avoid getting solder all over the work.
You can wipe off excessssolder while it is
still liquid with a moistened cloth but do
not remove the bead from the chamfered
ends of the fitting. Avoid movement of the
tube or fitting until after the solder has
“set” or hardened, since any disturbance
before this time weakens the joint. To pro-
tect wood or other combustible material in
the vicinity of the flame when soldering a
joint, usze a sheet of asbestos board or as-
bestos paper. .
Whenever soldering tubing into a fit-
ting which has other outlets already
soldered into it, prevent the latter from
melting "loose by wrapping wet cloths
around the joints to be protected as in
Fig. 14.
Solder to use: Ordinary “soft” solder is
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satisfactory where joints are not subjef g/
to much strain or vibration and are ne®
heated to temperatures above 250 deg. F.
For producing stronger joints, use “hard”
or brazing solder which Hows at tempera-
tures of 1300 and 1400 deg. F.

How to bend tubing: You can bend soft
copper tubing by hand as in Fig. 15, using
spring-steel bending oils, Bending coils
come in various sizes, for either inside or
outside application. For accurate, small-
radii bends, use a bendii.g fixtwe, Fig. 16,

When copper tubing is bent or other-
wise worked, it becomes hard and brittle,
Therefore, before rebending copper tubing,
anneal it by heating to a dull cherry-red
color, then quench it in wator., Aluminum
is annealed in the same manner,

Swedged joints: Lengths of tubing can
be spliced together by swedging, thus elim-
inating the need for a coupling. A swedg-
ing tool of the proper size, Fig. 18, in-
creases the diameter of tubing a short
distance from its end so it can be fitted
over the end of another length. The joint
is firfished and soldered in the manner al-
ready described.

“Snaking” tubing .threugh partitions:
Copper ‘tubing usually can be snaked
through partitions as shown in Figs. 19
and 20. Two workers are required for this
job. Holes are bored through the top and
sole plates of the partition, a length of
chain is lowered from the upper to the
lower opening and it is pulled through the
lower opening by means of a piece of wire
with a hook bent in the end. This arrange-
mentepermits: the worker below to pull
the tibing throiigh the partition by pulling

- on the chaih while the worker above feeds

the tubing into the partition. If any cross-
pieces or fire stops are encountered, it is
necessary to open the wall at this point
and notch the obstruction.

Horizontal lengths of tubing must be
supported adequately with suitable hang«
ers to prevent sagging at any point. The
hard variety of tubing generally is used
for long horizontal lengths. .

Buried copper tubing: Copper tubing
buried underground should never be run
through cinder fill, especially where the

ground is wet. The sulphur in the cindetrs-

attacks copper. Where such a condition
exists, damage to the tubing can bhe pre-
vented by wrapping it with canvas liberal-
ly coated with an asphalt compound such
as roofing cement or roofing paint. The
covered pipe then is surrounded for a dis-
tance of 1 ft. with a layer of sand mixed
with lime or broken plaster in equal pro-
portions. Compression fiftings are pre-
ferred for underground work and should
be tack-gpldered for added security againzt
loosening, * kX
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i How to work

with copper piping

TYPICAL PRESSURE FITTINGS
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NO. 125 STANDARD

opper piping is light and extremely

durable, requires no threading of the
ends to join it, comes in varying diameters,
wall thicknesses and degrees of hardness,
and is suitable for both het and cold-water
systems. To join copper piping, there are
many types of fittings to cover every part
of the plumbing layout. A number of com-
mon fittings are shown at the left.

Copper pipe can be joined using either
soldered (also called capillary or “sweat”
joints? or scerewed (compression fitting:
toints. Compression joints are of two types.
With the first, called a “bead” fitting, the
tubing is pushed into the fitting, a bead of
jointing paste is applied around the tubing
in front of a compression nut, and the com-
pression nut is tightened onto the fitting.
The result is a watertight fit. The second
type is called a “flare” fitting because the
end of the tubing is funnel-shaped with a
special flaring tool (below). This shaped
end receives the male end of the fitting; the
compression nut is then tightened to finish
the connection.

FLARED JOINTS

FLARING TOOL

. m Cc;MPﬁgééngrj T

NUT IS TURNED ONTO
FITTING W@ CREATE A&
WATERTIGHT 401
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Types of copper piping

Type Yemper .
K Hard {rigid) or scft {flexible)
L Hard or soft
M Hard only

. Equipment needed

Propane torch

Tubing cutter

Hacksaw with reamer
Smooth tile Sandpaper or fine
Tubing bender steel wool .
(also known as Soider
a “hickey”} Flux

- To be sure the type of copper piping that you
use for a specific application complies with fo-
-cal piumbing code, always check with your lgcal
.building department. in general, Type L can be
‘uged below ground, Type M above ground. For
‘a superior installation, use Type K below ground
nd Type L above ground.

apillary or ‘sweat’ joints

Property preparec. a sweated joint will provide

many years of troublefree {nonleaking} sevice. Al-

though your joint may leak the first couple of

~‘times vou atiempt to sweat pipe. you'll scon be

w5 ‘swealing copper pipe Just like a pro by getiling a

L clittle practice under your belt and by following
the rufles outiined on these pages.

Te understand the principles of sweating pipe,

- you shoutd understand how capillary action warks.
_ Whnen the end of a copper pipe is inserted as far
as possible into a fitting. a small amount of space
will remain betwsen the inside wall of the fitting
ang the outside wall of the pipe. When the fitting
is heated with a propane torch and solder is ap-
plied arcund the pipe at the outer 'edges of the
... fitting, the solder will be drawn into this space by
“. capillary action, bonding the pipe and fitting to-
.gether securely. Such action will be the result
s regardless of whether the piping will be running
. horizomtally or verticafly.

If you're repairing or adding to an existing cop-
per piping system. remember that all parts - to be
joined first must be completely dry. After the sol-
dering is done and the joint cooled to room lem-
perature, test the work for possible leaks.

Cutling and cleaning

1. CUTTING

Cut pipg to length using a tubing-cutter (1) or a
fine hacksaw blade. Make sure the cut is square
and the pipe remains round and true. Cutting with
a hacksaw blade leaves rough edges on the inside
and outside of the pipe, while a tubing cutter
leaves rough edges on the inside of the pipe.
Remove burrs on the outside of the pipe witt® a
smooth file or sandpaper and #n inside with a
reamer (2} oy rattail file. Clean the end of pipe with
steel wool or a strjp of sandpager (3).
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;4 ASSENEBLMG BITTING AMND TUEE

Ten steps Tor assembling copper piping
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10. APPLYING SQLOER

.Assembling copper system

After you have thoroughly cleaned the inside of

the fitting socket (Step 1 leftl. apply a thin coal

0t Hux 1o the end of me pips (Sizo 2) and the In-
withh @ smail. clean

ide of the iin
“brush. Then o : tightly into the fithing
TS hightly in order to
listribute the flw eniy. Wine off any excess
jux that remains and aspiv heat with a propaneg
orch o the fiiting (Step 35
In the same manner, v flux to the second
aength of tubing (Step & ert in the fitting (Step
7) and apply a ftams 1o DCth the tubing (Step 8)
and fitting {Step §. Melf the soider frem a spool
of soldering wire arcund the tbing-fiting joint
Step 10. above).
= Flux for soldering is mildly corrosive. It contains
Zinc ang ammorium chignides in a petroleum base,
cand is used &s a protective coating on the matal
‘and as an agent to help the solder flow Always
stir flux belore you use
The cardina! ruie in chicosing & solder is to buy
a quality solder. Most sclders for household
ptumbing iops are ¢omzosed of 50 percent tin
tand 50 percent iead. If the joint requires a solder
o of greater sirength. use ong comprising 95 percent
Ytin and § percent anhimony
" De not clean. flux and assemble mare copper
piping than you can sclder in about two hours.

Soldering tips

Remember to align joints with adequate support be-
tore soidering, and o place ac strain on them
When scldenng. use torch with sweeping motion—
tubing and fitting should be at same temperature
for best flow of scider into joint. I solder forms
tlumps, joint is nct hot enocugh. If there is no
question that the joint is hot encugh but solder
stilf does nect fiow fraely, overheating resulting in
burned flux is iikely. and the joint must be started
-again from Step 1. As soon as solder has set. use
a wet brush or rag 1o crack and remove flux (re-
“move it from inside of pines by flushing with water}
remove ail flux before pressure-testing the joint—
if necessary use 2 wirg Grush_ [ yvou have to redo
a jeint, reflux the entire ioint area before applying
heat to unsoider.

BASIN WRENCH

SELF-LOCKEING
PIPE VISE

Toolbox additions

If you plan on doing most of your own plumbing
jobs. tne four tools shown above can be valuable
additions to your toolbox. The two pictured at the
tog are available at most hardware siores, while
yGu may have to visit a2 plumbers’ supply house 1o
find the lower two. :

Vise-grip pliers, with serrated jaws and locking
nut, are aspecially useful when working with small-
diameter pipes. A basin wrench, whose grpping
head is adjustable. will save you many bumps and
knocks on head and hands when you are installing
a basin where there is little room for swinging
ordinary wrenches.

A pipe cutter, which is faster and more accurate

than a hacksaw when cutting iron or galvanized .

pipe. is operated simply by starting the cutter over
the pipe, and. as it is revolved, tightening the
nandle gradually to deenen the cut. Thread-cul-
ting oil should be applied to both the culter and
the pipe.

A self-locking pipe vise has V-shaped [aw®
that grip the pipe frem both top gnd bottom. It
eliminates the need for a helper to hold the pipe
while you do the cutling. ’ L
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By Sam Brown

F YOU BEGIN with soft aluminum and
work it over a simple form you can spin

a bowl in less than five minutes after the
i©  job is set up. Aluminum spins very easily
' and does not tend to score or buckle under
the forming tools. It need noi be an-
nealed during ordinary spinning pro-
cedure as it will take medium-radius
bends. It stretches to form tapers with-

- put eracking, and offers no undue resist-
_ance to flaring, beading and hemming.
Pewter has similar characteristics but is
rather expensive. For average work pewter
1s the easiest of all metals to spin. Copper
:and brass have much higher resistance to
‘spinning and require frequent annealing.
. Equipment: For spinning simple projects
jn aluminum and soft copper, all the special
‘equipment needed is shown in Fig. 1.
Nooden forming tools generally are used
‘on these metals. For more advanced work
ou would need a complete set of special
pinning tools, but these are not necessary
for the projects detailed. In addition to the

TAPERED TO
SAND TC
POINT CHISEL
CENTER POINT

— 4 MAPLE OR

HICKORY

v
! 7O 10" LONG

T ABGUT

BALL-BEARING
TAIL CENTER

- JUNE 1954 : 187




B METALS

THICKNESS

ANNEAL

LUBRICANT REMARKS

Aluminus

16 tc 22-gavuge.
18-ga. suitable
for most work

650° — just chars
pine shavings.

Water aor air cool

14 to 20-gauge.
1B-gouge s
most popular

Neo annealing
required

20 to 2é.gauge.
23-ga. svitable
for most work

1000° - biack-red.
Quench in water
or gir ¢ool

Some as copper

Sam= as copper,
except air cooling
may be preferable

Any kind of lubricant

can be used:

Luw cost. Easy te spin. Annealing not
needed for average work., Use ALCOA
25-0 or equal (pure, soft aluminum)

BEESWAX

BURNISHING SOAP | Eosiest metol to spin, machine and
TALLOW solder. Costs several times as much as
TALLOW CAMDLE aoluminum — too much o be proctical .
CUP GREASE

Rich golden-red color often desirable.
LAUNDRY SQOAP . L )
Resists spinning, hence thinner metal

= specified. Requires frequent annealing

A dry iubricant, such | In general, sume os copper, with in-

as beeswax, is racom- | creased tendency to crock and buckle.

mended

Requires very frequent annealing

188

CATCHING
THE FOOT
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CENTERING

THE DiSK

items shown you will need heeswax for
lubricating the metal and glazing the hard-
wood chuck over which the metal is
formmed. Lathe headstock bearings should
be in gooed condition as they must take
fairly heavy thrust. If vou plan several
projects it will pay to purchase the ball-
bearing tail center, Fig. 1. The ball-bearing
center turns with the work and does not
require frequent lubrication to prevent
heating as does the nonrotating cup center,
However, the latter can be used for occa-
sional jobs. The special tool rest can be
rurchased ready to use or one can be made
to fit vour lathe as in Fig. 1. Also, you re-
quire ithe hardwoed chuck turned to the
form of the finished project. The chuck
must be turned and sanded smooth and
glazed with beeswax while in the lathe.

How spinning is done: Figs. 4 to 7 in-
clusive show how to set up and spin the
popcorn bowl pictured in Fig. 3. Projects
such as the bow! usually are referred to as
low-form types and require no reverse
chucking. After the metal disk has been
cut to the required size it is centered be-
tween the chuck and the follower as in
Fig. 4. Adjust the lathe to give a spindle
speed of about 900 r.p.m. This speed can
be used for nearly all average spinning
projects on a small lathe, Begin by apply-
ing pressure at the base of the chuck as
in Fig. 5, keeping the point of the tool in
a small area not more than ¥ in. wide.
Aluminum begins to spin over the form

TRIMMING '

EDGE
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“lamp base in spun copper offers o geod exomple of reverse
first and second chuck. Job is finished with o rolled edge or o bead os shown below,
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Candle cup, pictured above
and detailed at left, is spun
over what is called o high
form. Chuck is turned down
by stoges to hring work to
required rise. Metai must
be annealed frequently
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readily when pressure is applied, detaif A,
Fig. 8, but the rim bells back toward the
tailstock as in detail B. Straighten the rim
with the back stick as in Fig. 6 and the
detail C, Fig. 8. When spinnihig the next
15 in. of metal onto the form, make the
stroke toward the base of the chuck as in
detail D, Fig. 8. From this point on the proc-
ess repeats. Spin 2 in. of metal onto the
chuck, straighten the standing edge, then
continue spinning by l%-in. stages until
the howl reaches its full form. As the final
step trim the edge as in Fig. 7.

Edges: A flared edge forms naturally in
the spinning process, Fig 11, but the edge
can be spun tight to the chuck and finished
square if desired. The popcorn bowl, Fig.
3, has a flared edge. Applying pressure on
the left side of the flare with the back stick
will widen it or start a roll as in Fig. 11.
This can be carried over to form a bead or
pressed flat to form a hem, Fig. 11. Turning
the roll over to frrm a bead reguires con-
siderable practice and the process is some-
what difficult to picture clearly in se-
quence. After the roll has been turned
slightly more than that shown in the upper
right-hand detail in Fig. 11, it is helpful
to file a half-round notch in the end of the
forming tocl and use this to tuin the bead
to the full form.

Copper lamp base: This project, Figs. 9,
10 and 12 involves reverse chucking of the
base and high spinning over a long form
to shape the candle cup. Both parts of the
base are of copper which must be annealed
while spinning. These requirements put
the job up in the professional class. Note
the spinning characteristics of copper in
Fig. 2. The tray requires reverse chucking
detailed in the three steps in Fig. 9. With
the experience acquired in spinning the
popcorn bowl, you won't have any trouble
with the lamp base and reverse chucking
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the {ray will require 2 Tiitle more time, but

high-spinning the candle cup takes more
skill.

High forms: Figs. 13 to 15 inclusive pic-
- ture the procedure in spinning the candle

‘cup on a high form. It will be noted that
the rise of the curved portion of the cup
. Is considerably greater than one third its
'_liametex This classifies the job as high-
{form spinning and means that it must begin
on a starter chuck as in Fig. 17 and finish
-as in Fig. 18. In this case the chuck is
trimmed for the successive spmnmg stages,
- The inciuded anrgle of the chuck should be
at least 90 deg. at the start. Some shapes
‘will require a starting chuck of 120-deg.
neluded angle. Each time the chuck is
“trimmed it is necessary to spin the metal
‘down to the chuck throughout the full
“length, as otherwise you may experience
“trouble with cracking. Fig. 14 shows the
first stage nearly complete; Fig. 16 pictures
~an intermediate stage and Fig. 13 shows
the finai roll-over being made at the rim.
Copper “grows.” or “builds.” considerably
as it is spun and must be held to a uniform
stretch by making most of the forming
‘strokes toward the failstock of the lathe,
Even with this precaution it may be neces-
‘sary - to trim the excess metal as in
~Fig. 19, when the shape nears the final
.- form. Trimming off excess metal relieves

‘stresses to some extent and may help to
. prevent cracking near the rim, a common

irouble when spinning over a high form.
Keep the work well lubricated with bees-
wax as the spinning progresses,

Annealing: When spinning copper over
any form having even a slight rise it is
.necessary -te anneal frequently. Pressure
- .of the forming tool crystallizes (hardens)

‘copper quickly. In average spinning pro-
cedure the change will be noted immedi-

-ately by the opezator due to the sudden

JUNE 1954

Metal spun over high form tends to stretch. Edge vsu-
ally must be trimmad before spinning to final shape

increased resistance of the metal. When
this occurs stop and anneal. Clean off the
beeswax lubricant with turpentine and
place the work over a gas burner as in Fig.
15. The temperature of the metal should
rise until it “blooms” into colors and then
turns black. A few seconds after it blackens
remove from the flame and quench in
water. In some cases it is advisable to per-
mit the work to air-cool, especially when
it is in the final stages of high spinning. The
black scale ieft on the surface will do no
harm and is easily removed in the {inal
polishing operations. A quenching solution
of five-percent sulphuric acid will keep the
metal clean. Caufion: Sulphuric-acid solu-
tion must be handled with care. Do not
permit it to come in contact with the skin.
Dispose of all unused portions. * k%
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