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15 17 

If you are using an Allen wrench for the 
punch body, cut the setscrew threads with a 
sharp, new tap, use plenty of lubricant, and 
work carefully. Deburr the punch body and 
finish it with cold bluing meant for touching 
up firearms. Install the setscrew. A nice touch, 
if possible, is to have a local gunsmith hot 
blue the finished punch body. 

Tips for the punch body can be made from 
various materials and from Allen wrenches 
turned down to the required size. The working 
end of the pin punch or punch body insert can 
be shaped for many different applications. A 
tip can be used at full diameter for its entire 
length, or can be made any smaller size. Some 
of the shapes can be cut with the end of the 
punch unsupported, while some require the 
steady rest for best results. Sometimes the tip 
must be formed before the rest of the punch, 
sometimes after. 

File a flat where the punch body setscrew 
contacts the insert. This keeps the inevitable 
marring caused by the setscrew away from 

9 Note: All relief angles 8° 

--100 , 
TOP 

D 
END SIDE 

Figure 16 

the diameter of 
the insert, where 
it could eventually 
cause difficulty 
in removing the 
insert (Photo 14). 
You may find it 
easiest to file the 
flat when the 
tip is still in the 
lathe. Then part 
it off. 

One of the handiest punches when working 
with roll or spring pins is a roll pin starting 
punch. It is simply a pin punch with a hole 
drilled or bored in the end that is a few 
thousandths smaller than the actual outside 
diameter of the uncompressed roll pin. The 
hole should be a few thousandths larger than 
the hole the roll pin is designed to fit so the 
driven pin is compressed by the hole in the 
work and releases itself from the punch as it 
is driven home. The hole depth in the punch 
should be about 1/8 the length of the driven 
pin. If you are starting short roll pins, taper 
the tip of the punch to make it easier to see 
the roll pin destination. 

18 

In use, a roll pin is pushed or driven into the 
end of the punch where it is held under its own 
tension. It is then a simple matter to drive it 
into its intended position. The starting punch 
is then removed and a plain punch or a roll pin 
driving punch is used to finish the job. 
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Complementing the roll pin starting punch 
is the roll pin driving punch. The tip of the 
punch is machined with a raised point in 
the center of an otherwise ordinary punch 
tip (Photo 15). The base of the raised conical 
section is sized to the internal diameter of the 
roll pin and serves to position the punch in 
line with the roll pin. This keeps the punch 
from slipping off the pin, making driving 
the pin easier and preventing damage to 
surrounding areas. A form tool makes short 
work of making such a punch, and can be 
used to make all sizes. Figure 16 shows the 
60° form tool configuration. 

The concave (inward curving) or "cup" tip 
pin punch is used for pins that have a convex 
(outward curving) or "domed" head or 
protrude from the surface of the work. It can 
be difficult to hold a flat tip punch on such 
pins, resulting in slipping and damaging the 
adjacent areas. While still in the lathe, the 
punch tip is center drilled, then shallowly 
drilled with a standard twist drill. Stop 
drilling just before the full diameter of the 
drill bit is reached to give a functionally 
concave tip (Photo 17). 

The "stubborn pin" punch is just a punch 
with a very short tip that has good support 
from the punch body. It can be made by 
moving the form tool into the punch body 

until the required tip diameter is reached, 
then cutting along the punch body axis until 
a short tip results (Photo 18). So built, it will 
not easily deform when struck heavily and 
is used to initially loosen rusted or damaged 
pins. Such a punch can be easily reworked in 
the lathe when the tip is worn. The length 
of the punch will be reduced, but the tip size 
can be kept the same. The more common 
tapered punch tip will increase in diameter 
when ground, eventually rendering it too 
large for some applications. A stubborn pin 
punch is shown in Photo 19 with other 
shop-made punches. 

Very small punch tips can be made by 
drilling the punch body and soft soldering 
in sections of drill bit shanks or hobby shop 
music wire. Long tapered punch tips can be 
cut on the lathe, and are useful in aligning 
some assemblies. Long punches for that 
impossible pin right next to that pulley hub 
can be made using commercially purchased 
lengths of drill rod. The roll pin punch tip 
forming tool can be used to make perfectly 
sized transfer punches for standard or odd 
size holes. Make transfer punches from drill 
rod, and heat treat them for best results. Build 
on these ideas the next time you have a job 
requiring a pin punch, and you will find you 
won't be long without the one you need. 
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A Wood Carving Machine 
by John W Snyder 

Photos by Author 

l am a retired tool and die maker, but have 
been working with wood for many years. 

I found that carving various designs on my 

1 Front view. 

216 2 Left side. 



projects would enhance their appearance and 
sales. So I designed and built a carving machine 
similar to ones used in furniture factories. You 
can also carve out objects like bananas, table 
legs, and feet for stools, for example. I built 
this machine in 1973, and the total cost at that 
time, including a new 1 hp motor, was $73. I got 
all the steel and pipe from junkyards. Photos 1 

through 5 show the wood carving machine 
from all sides. 

Begin fabrication with Detail 1. Secure a piece 
of standard 8" pipe 40" long for the column, and 
cut and weld to it 1-5/8 x 4" channel iron. Cut 
and weld in the position shown. The braces are 
made from 111 black pipe. Using an angle iron 

BILL OF MATERIALS 
OETM. NO. AEO'D OESCAIPTIOH 

1 Frame 1 welded 
2 Pulley 112"vee x rdia. 
3 Motor 1 hp, 2,340 rpm (capacitor type) 
4 Sett vee·type 112" x 52' long 
5 Spindle 1-112· dia. x 26· 112' long 
6 Pulley 112· vee x 2· 112" dia. 
7 Hex nu1 1 1', 14 thread 
s Collar 1 2-~ dia. x 5'8' long 
9 Cap screws s hex head 31M6 x 314' long 
10 Cap screws 4 hex head 31M6 x 1·V4' long 
11 Tool holder 1 :Y4 x 7·V4 x 12' 
12 Screws 4 flathead V4·20 x 1· 1ong 
13 Switch boxand plate 
14 Mounting plate V4'·~ x 4·112 x 15·V4' 
15 Screws round head V4·20 x 112" long 
16 Setscrew socket head Vlf-20 x ~ long 
17 Collar 2-3-8' dia. x H1l' long 
IS Threaded rod 1 3'8' dia. x 1·:Y4' long (make from boll) 
19 Adapter 1 H1l' dia. x 2·V4'1ong 

MATERIAi. 

steel 

machine steel I 

wood 

CRS 

machine steel I 

CRS 
20 Sall bearing 2 1.37SI' dia. x 2.S346' 00 x .6693" width No. 3207 - New Oepariure 
21 Searing cover 2 118 x 4·118 x 4·118' CRS 
22 Gaskets 2 gasket material - cut to suit 
23 Oil cups 2 \i8' pipe fitting - spring cap 
24 Searing block 1 1·3'8 x 4 x 4' CRS 
25 Bearing block 1 1·3'8 x 4 x 4' CRS 
26 Cap screws 4 hex head 3'8· 16 x 2· V4' long 
27 Hex nuts 4 3'8·16 
28 Adapter 1·118' dia. x 2· V4" long CRS 
29 Ad ter :Y4' dia. x 2·V4' long CRS 

26 
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.7500 

.7495 

1.378" light push fit to bearing ID 
2 places marked A 

1-14 thread 
fit to Detail 7 

A 

·..__[_ L_ ~rnlm-



1.370-1.373" 2 places marked B 

A 

@SPINDLE 
machine steel 

1 required 

I 
ViEWAA 

B 

1%4" drill through central 

61120 approx. . 
match with Detail 19 

•

I 

- -
..ii 

I 

1 070" approx. . bl 
~atch with Detail 19 in assem y 

~-16 thread 
fit to Details 19 and 28 

219 
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cc~ 

r 

and plate, make the motor bracket, and the 
tool and switch bracket, and weld into place. 
Drill and tap the holes where they are shown. 

Make Detail 14, the mounting plate. Drill all 
holes, tap as required, and assemble to the frame. 
Then make Details 24 and 25 as directed in 
the drawings. These are the bearing blocks and 
the mounting surface must be square with the 
bore to fit the bearings. 

r D-D 

~ 

make from a· standard pipe 

G 

G) FRAME 
steel, welded construction 

1 required 
Sheets 4, 5, and 6 required for Detail 1 

A 

Now make the adapters Details 19 and 28. It's 
very important that the 3/8-24 tapped hole in 
Detail 19 and the .250" diameter hole in Detail 
29 be concentric with their respective 3/4-16 
thread. In order to accomplish this operation, 
and after the 3/4-16 tapped hole and undercut 
have been machined I only) in each detail, I 
suggest chucking a short piece of steel in the 
lathe, turning and threading a 3/4-16 thread 

19 

1; •. 20 tap 4 holes; locate from Detail 11 

~· 

both sides 

·•· E F 

make from 1 • pipe 
2 places marked C and D; 
length of C approx. 13", 
length of D approx. 9" 

11 ¥1&" approx. 

"" make from 1 • pipe 

1 

.·-~·~ 

/ 
8" typ. 



11 

L 

A 

VIEWC-C 

the same length as the 3/4-16 threaded end of 
the spindle, to fit Details 19 and 28. Screw each 
detail on this chucked piece, and complete 
machining as per the drawing. 

Now make the spindle !Detail 5) out of good 
machine steel. As this spindle will be turning 
around 9,660 rpm, accurate machining must 
be performed. Be sure the centers on your lathe 
are in good condition and run true, as this 
machining must be performed between centers. 

Make the two bearing covers (Detail 21) and two 

'Al x 1 y, x 1 W angle iron; 
2 pieces, cut and weld in position 

as shown, 2 places marked E 

o/1s x 2 x 2" angle iron 
1 required marked F 

motor bracket 

o/1& x 2 x 2" angle iron 
2 required marked G 

(i) FRAME 
steel, welded construction 

1 required 
Sheets 4, 5, and 6 required for Detail 1 

gaskets !Detail 22) out of gasket material cut 
to suit the covers. Then assemble the bearings 
in the bearing blocks, and the spindle in the 
bearings. However, it might be easier to loosely 
bolt bearing blocks to the mounting plate, and 
then insert the spindle through the bearings. 

Begin tightening the mounting bolts while 
turning the spindle. The spindle must turn 
freely after the mounting bolts are tight. If not, 
you will have to do some shimming to correct 
misalignment. 221 
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31 

-
16 

I 

~ 

~ 
I 

,._ 

I 

23 

G) FRAME 
steel, welded construction 

1 required 

I 5 

----

- - -

/ 
\.. 

~--=---== 

Sheets 4, 5, and 6 required for Detail 1 



- 12 

I 
l i--~~~-12 ~-----i 
I 
I 
I 
I 
I 
I 

make from 1~ x 4" channel iron 
5 pieces marked B 

-+------1+---+-+-~ B I 
G 

G 

%" drill 10 holes 

%-16 tap 4 places 

1-------- 13% ____ ____. 

19 
VIEWD-0 223 



224 

1 .378" sliding fit over Detail 5 

____ 2.251 _j 'h l 7V• 
2.249 
@COLLAR 

machine steel 
1 required 

1.378" sliding Iii over Detail 5 

~-20 tap _...,.,. ........ 

3 

........_ ___ ._ . 
-<$>-

I ' 

drill and countersink for W flathead screws 
4 holes 

-·-I 

>----

~---,,_ __ _ 

12 

__ 2%_-_j _j •. L 

l 

%-16 tap through 8 holes marked A 
locate from Detail 1 in assembly 

%" drill through 2 holes 
locate from Detail 1 in assembly marked B 

•A _£_ 
v 

I 

' 8 
-$ -

1 

•A 
-~·­
~ 

I 

•A 
-~­v 

I 

' A 
-~­v 

I 

•A 
-~­
~ 

I 

@TOOL HOLDER 
wood, drill holes to suit 

1 required 

' A _fi£_ 
v 

'A 
_.~\. 
~ 

I 

%" drill through 2 holes 

15~ 

@MOUNTING PLATE 
CRS (must be .flat) 

1 required 



4 

2.255" bore 
free sliding fit over Details 8 and 17 

V.- drill through 4 holes 

in assembly 

1.070" approx.;L 
match with Detail 5 

r.:::ir.:::=::--1--

o:::::;:;:-~ t 

~·unde~tJ 
~-16 fit to Detail 5 1 Ms 

4 

@) BEARING COVER 
CRS 

2¥1s"must be same 
for both details 

2Ms 

@)ADAPTER 
CRS 

1 required 

~-16 tap 2 holes,¥•" deep; 
locate from Detail 14 in assembly 

* 
f~-l-24 tap tight 

fit for Detail 18 

2 required 
2.8346" light tap flt 

to bearing OD 
v.-20 tap 4 holes, 'h" deep; 
locate from Detail 21 in assembly 

t 

,, ,, 
,1,,1 
~~~-:-.;( =1---r 
1-- -

I 
I ----J 
I 
I 
I 
I 

I 

4 1.380 
1.383 

L 
I 
I 
I 
I 

----~ ...--1-~J 
L , .. J ...... """ """ .,.,. ,,.. _, ... ... .... , ---1. 

before boring 2.8346" dia. 

@) BEARING BLOCK @ BEARING BLOCK 
CRS CRS 

1 required, right-hand shown 1 required for left-hand 

6'h0 approx.; match 
with Detail 5 in assembly 

drill and tap oil hole from opposite side 

1.010· approx.; 1%4" drill through central 
match with Detail 5.in assembly L 6-32 tap 

r.::l'.':::'=;--~~_j t 
%4" drill through 
10-24 tap ~· deep 
snug flt for thread 

+-fl-f~·l-l...+-~~--f-1t--~~~·~+--+ 
I 

-1----=--=--=---l 

I 'tJ V.- undercut 

¥•·16 fitto Detail 5 
1 

Ms 

2~ 

@ADAPTER 
CRS 

1 required 

@ADAPTER 
CRS 

1 required 

10-24 threaded rod 
11..-il" overall length 

- 1%2 
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Make Details 17 and 8, install them on the 
spindle in their proper places, and tighten 
Detail 17. Screw the l" hex nut !Detail 7) onto 
the spindle, snug against the collar !Detail 8). 
The spindle must turn freely. Install one gasket 
and bearing cover to each bearing block. 

The 1 hp motor must turn at 3,450 rpm with a 
7" diameter, 1/2" vee-pulley. It must run true, 
or it will set up vibrations. Install a 2-1/2" 
diameter vee-pulley on the end of the spindle. 
Locate and mount the motor in alignment 
with the spindle pulley, with the vee belt in 
place. If the vee belt doesn't run smoothly, 
replace it with another one, as a crooked belt 
will also set up vibrations. 

Make Detail 11, the tool holder board, by 
following the directions in the drawing. Position 
the board onto Detail 1, as shown in the assembly 
drawing. Transfer the mounting hole locations 
to Detail 1, and drill and tap as shown. 

Install the oil cups !Detail 23), and use No. 10 
motor oil. The size and speed of the bearings 
require that there be some oil, but too much 
may cause bearings to overh.eat. 

Install leveling screws and nuts !Details 26 and 
27) into the feet. Then adjust and lock. Then 
install the motor switch in the position shown 
in the drawing and photos, and do the necessary 
wiring. You also need a light that is adjustable 
and has a shade. You can bolt the machine to 
the floor or hold it down from the ceiling using 
an auto jack and post. The direction of spindle 
rotation must be to the right when facing the 
pulley end of the spindle. 

Install Detail 18 into the adapter Detail 19, as 
you see it in the assembly view. Make Detail 18 
from heat-treated 3/8-24 threaded bolt or rod. 

The adapter !Detail 28) with the .250" diameter 
hole is for small tools with 1/4" diameter shanks, 

6 The tool board, tool arrangement, and some tools. 

such as rotary files, rotary rasps, and mounted 
grinding wheels. For certain designs, I use a 
mounted, 1/4" shank, 3/16" wide x 1-1/2" 
diameter grinding wheel. This is a lot cheaper 
than purchased cutters and easier to control. It 
burns into the wood, which gives a contrasting 
effect to the wood being used. 

If you want to carve using extra small carving 
cutters, then make the adapter Detail 29 using 
the same procedure as for Details 19 and 28. 
The 10-24 threaded insert should be made from 
a heat-treated bolt or rod. To use this adapter, 
first install adapter 19 onto the spindle. Tighten 
and screw the other adapter 129) onto 19, and 
tighten. By the way, the 3/16" diameter holes 
in the spindle and adapters are for tightening 
and loosening them. I use spike nails for this. 

To purchase various cutters, I've found 
Anthe Machine Works, 407 Madison Avenue, 
Covington, KY 41011, to be a good company 
to deal with, and am happy to recommend 
them to you. They have a catalog available. 

Now you are working with a very high speed 
machine, so make a belt guard to cover the belt 
and pulleys, and install it right away. I removed 
mine for the photos simply to show you the 
details. Always have sleeves rolled up, and wear 
safety glasses when operating the machine. It is 
best to place at least one foot on a box or block 
so your knee will be at a height for resting your 
arm. Move the piece you are carving under the 
cutter, and with the rotation of the cutter -
not against it. If you lay out designs in pencil 
first, it is a big help when carving. 

7 Some carving samples. 



Indexing 
Template 
for Easier 
Layout 
by Edward G. Hoffman 

Accurate layout is essential in making any 
project. But here is where many machinists 

have some difficulty. Operations involving 
some circle layouts are an especially tricky 
area. Dividing circles into equal parts, evenly 
spacing holes around a bolt circle, and drawing 
accurate geometric forms can sometimes be 
quite involved. However, using the simple 
template shown in Figure 1 can help end this 
frustration. Not only will your layouts be 
easier and faster to construct with this tool, 
they will be more accurate as well. 

Using this template is actually quite simple. 
To construct a star, for example, the first step 
is to draw a circle the same diameter as the 
outside of the star. Next, mark the location of 
the top point of the star. As shown in Figure 
2A, a 4.00" diameter was selected for this 
example and the point is located on top. Now, 
position the center hole of the template over 
the center of the circle and align the reference 
line with the top point of the star (Figure 2B). 

Figure2 

20HOLE 
CIRCLE 

c. 

Figure 1 

A. ~RTING POINT 

DIAMETER OF STAR 

LINES CONNECTING 
DOTS TO CIRCLE 

D. 

227 



228 

TRIANGLE SQUARE PENTAGON 

HEXAGON STAR OF DAVID OCTAGON 

Select the proper circle to match the required 
divisions. Here the number of divisions is 5, 
so the 20 hole circle should be used. Securely 
hold the template against the workpiece and 
mark a dot in every fourth hole around this 
20-hole circle. Then, use a straightedge to 
mark the lines connecting these points and 
the center (Figure 2C). Finally, connect the 
points on the circle to form the star (Figure 2DJ. 

Other geometric forms are just as easy to 
draw. Figure 3 shows a few examples of some 
of the more common forms that can be easily 
constructed using the template. The same 
process may also be used to divide a circle 
into a specific number of parts, or for laying 
out holes around a bolt circle. The template 
will equally divide any circle into 2, 3, 4, 5, 6, 
7, 8, 9, 10, 12, 14, 18, 20, and 24 divisions. 

The template should be made of a thin 
material for easier marking. Aluminum sheet 
is the simplest to use, but if you want to see 
through the template, a clear plastic sheet 
should be used. The first step is cutting the 
outside diameter. A 5.00" diameter was used 
for this template, but any other size will also 

work. Next, mark the location of the reference 
line on the template. This line is the starting 
point for each circle. If you desire, mark four 
concentric circular lines, 2.00", 2.75", 3.50", 
and 4.25" in diameter to indicate the bolt circles. 
These lines will act as a reference when using 
the template and will help prevent you from 
losing your place and switching between circles. 

Next, drill the holes around each circle. If you 
have a dividing head or rotary table, the holes 
should be easy to locate and drill. If you do not 
have a device to divide these circles equally, 
the dimensions from the center hole in both 
the "X" and "Y" coordinates are listed in 
Figure 4. If you use these values, note the plus 
and minus reference of the locations. Once 
the holes are drilled, chamfer the bottom side 
of each hole and countersink the top side to 
the sizes shown in Figure 5. This will give you 
more room to use a pencil or scriber with the 
template. Finally, mark the number of holes 
in each circle next to the reference line. If you 
like, fill in these numbers and the concentric 
circles with paint to make them more visible. 

~45·-,, 

~ ~ r-·03 
Figure S j._ .
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+Y +Y 
18 1 

12 ' 16 5 -x +X 
-X +X 11 6 

14 8 

8 

-Y 

14 HOLES ON A 2.00" CIRCLE 
# "X" "Y" # "X" "Y" 

18 HOLES ON A 2.75" CIRCLE 1 0 1.0000 8 0 -1.0000 

# "X" "Y" # "X" "Y" 
1 0 1:3750 10 0 -1.3750 
2 0.4703 1.2921 11 -0.4703 -1.2921 
3 0.8838 1.0533 12 -0.8838 -1.0533 
4 1.1908 0.6875 13 -1.1908 -0.6875 
5 1.3541 0.2388 14 -1.3541 -0.2388 

2 0.4339 0.9010 9 -0.4339 -0.9010 

3 0.7818 0.6235 10 -0.7818 -0.6235 
4 0.9749 0.2225 11 -0.9749 -0.2225 

5 0.9749 -0.2225 12 -0.9749 0.2225 

6 0.7818 -0.6235 13 -0.7818 0.6235 
7 0.4339 -0.9010 14 -0.4339 0.9010 

6 1.3541 -0.2388 15 -1.3541 0.2388 +Y 
7 1.1908 -0.6875 16 -1.1908 0.6875 

8 0.8838 -1.0533 17 -0.8838. 1.0533 

9 0.4703 -1.2921 18 -0.4703 1.2921 

+Y 

7 +X 
5 

-X 1e e +X 

7 

-Y 

-Y 
24 HOLES ON A 4.25" CIRCLE 

# "X" "Y" # "X" "Y" 
20 HOLES ON A 3.SO" CIRCLE 1 0 2.1250 13 0 -2.1250 

# "X" "Y" # "X" "Y" 2 0.5500 2.0526 14 -0.5500 -2.0526 
1 0 1.7500 11 0 -1.7500 3 1.0625 1.8403 15 -1.0625 -1.8403 
2 0.5408 1.6643 12 -0.5408 -1.6643 4 1.5026 1.5026 16 -1.5026 -1.5026 
3 1.0286 1.4158 13 -1.0286 -1.4158 5 1.8403 1.0625 17 -1.8403 -1.0625 

4 1.4158 1.0286 14 -1.4158 -1.0286 6 2.0526 0.5500 18 -2.0526 -0.5500 
5 1.6643 0.5408 15 -1.6643 -0.5408 7 2.1250 0 19 -2.1250 0 
6 1.7500 0 16 -1.7500 0 8 2.0526 -0.5500 20 -2.0526 0.5500 
7 1.6643 -0.5408 17 -1.6643 0.5408 9 1.8403 -1.0625 21 -1.8403 1.0625 
8 1.4158 -1.0286 18 -1.4158 1.0286 10 1.5026 -1.5026 22 -1.5026 1.5026 

9 1.0286 -1.4158 19 -1.0286 1.4158 11 1.0625 -1.8403 23 -1.0625 1.8403 
10 0.5408 -1.6643 20 -0.5408 1.6643 12 0.5500 -2.0526 24 -0.5500 2.0526 
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A Homemade 
Electric 

Motor Mount 
by Ralph T. Walker 

Photos by Author 

T he current price of a 1/4 horsepower elec­
tric motor of 1,725 rpm is $50 or more 

and the price of a 1/3 horsepower motor runs 
around $75 and up in cost. This high cost is the 
primary reason why most home machine shops 
are lacking in powered wire scratch wheels or 
buffing mandrels and associated powered extras 
that add to the efficiency of a shop. Bronze 
bushing mandrels are available for around $15 
with dual work ends. There is an inexpensive 
solution that will provide the needed electric 
motors, generally with a superior built motor 
that will give a long, trouble-free life. 

1 

2 

Washing machine electric motors are available 
at most appliance repair shops in good used 
condition. Mine I Photo 1 J was purchased locally 
for $5 which included a test run to assure 
correct motor function plus a designation of 
which post to connect the electric extension 
to on the motor by the appliance repairman. 
The latter is a necessity as motors vary in 
electric connections and the grounding wire 
leads. A plus factor is that many such motors 
are multiple speed which can be utilized if 
desired with a multi-position switch, also 
usually available at the appliance repair shop. 

The main problem to overcome is that most 
such motors incorporate some form of front end 
mounting bracket instead of the more common 
bottom mount for motors intended to power 
tools. The second problem is that the motor 
housing is generally more open, resulting in 
exposed wiring that presents a safety hazard. 

Begin construction by disassembling the 
front mount bracket from the motor !Photo 2). 
This is usually attached via four threaded studs 
extending from the motor housing. Save all 
nuts and washers. Next, clean all dirt and 
accumulated residue from the motor, but do 
not attempt motor disassembly. Many motors 
have an oil receptable fore and aft over the 
bearings and the receptable is sealed with a 
rubber plug. Remove the plugs, lubricate as 
needed, and replace the plugs. 

The baseboard for the mount consists of a l" 
thick x 8" wide piece of pine wood cut to 10" 
length. The excess length will provide ample 
space for drilled holes to secure the base to the 
workbench. Two 1 x 2" strips are cut 8" long 
to form a cradle for the motor. Draw a pencil 
center line across the 8" board to aid in getting 
the motor in place. With the motor centered, 
slide the 1 x 2 x 8" strips against each side of 
the motor and pencil mark their positions. The 
idea is for the motor to rest on the baseboard 
while the two strips at each side touch but do 
not lift the motor off the baseboard. 

Nail or glue the two cradle strips into position 
as marked (Photo 3). Recheck with the motor 
in place for a snug fit. The edges of the strips 
mate with the edge of the baseboard. 

The front mount board can be made, as in 
Photo 4, from 1/2" thick plywood. The height 
and the width of the front mount board will 
vary with different motors, but should be 
sufficient to clear the motor when it is 
encased. A duplicate board is cut for the rear 
of the case. 



Pencil a center line the width of the front 
mount board. To locate the position for the 
pulley exit hole, coat the end of the motor 
shaft with smoke soot from a common candle. 
With the motor in its cradle, press the board 
toward the motor and the smoke soot will 
transfer to the board for correct height; the 
center line for width is your pencil line. As 
most motors have some form of fan at the 
front near the pulley, make the hole of 
adequate diameter to allow the fan to pull air 
around and into the motor. It also simplifies 
the hole cutting if it is large in diameter. Drill 
a few 1/2" holes in the rear encasement board 
to allow the fan-pulled air to exit the motor. 

Now apply smoke soot from the candle to the 
ends of the motor mounting studs that extend 
from the front of the motor. Press the front 
mount board against them to obtain a drill mark. 
With mated diameter holes drilled, attach the 
motor to the front mount board by installing the 
washers and nuts that came from the original 
motor mount. The motor is not locked to the 
front mount board. Slide this board against the 
bottom baseboard and secure it in place with 
three or more long wood screws from the mount 
board into the baseboard. Two screws into the 
ends of the cradle strips will add extra strength. 

There is no need for a strap across the motor 
housing as the cradle and front mount board 
hold the motor just as it was held in the wash­
ing machine. You can stop construction at this 
point for all practical purposes, but the side 
pieces, the rear piece, and the top piece to com­
plete the encasement will add safety from the 
exposed wiring !Photo 5). 

The rear encasement board is nailed or screwed 
to the base mount board as was the front mount 
board, and is aligned with it. Cut the two side 
pieces to fit between the front and back boards 
from 1/2" plywood. These are nailed in place. 

Now is the time to recheck all wiring connec­
tions, which should be taped for safety. On 
mine, a simple toggle switch was incorporated 
into the wiring and attached to the top cover. 
The cover is a piece of 1/4" plywood that was 
handy and was nailed to the front, rear, and 
two side boards to complete encasement of 
the motor. 

I have used two similarly encased motors for 
over 15 years; the mounts for each is as solid as 
the first day, and the motors have never been 
removed from the mounts. An occasional oiling 
is the only required maintenance. 

3 
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A SIMPLE 

Grinder Water Pot 
by Ernest T Feller 

Photo by Author 

I f you are getting by with an inadequate 
or poorly placed water pot at your bench 

grinder, the idea shown in the photo might be 
useful. It's just a 29-ounce tin can with two 
holes for fasteners drilled in the side, and 
another hole opposite them if you are using 
wood screws. A one-pint cottage cheese carton 
nests in the can. The advantage is it doesn't 
rust, and if it gets to looking bad from swar£, 
there are lots more of them. 

Sorry you young fellows can't get a bargain 

like that grinder. I sent $19 to Montgomery 
Ward's in 1951 for that. Twelve inches between 
the wheels and no motor in the way. The 
wheels are 8 x 11/4'', and what a difference 
that makes if you've been using the more 
usual 6 x 3/4". I don't suppose the ball bearings 
were higher than class 1, but they served very 
well for 3 7 years. If I were starting over I 
would duplicate that casting by welding up l" 
plate. Then it would be necessary only to find 
somebody with a big lathe or horizontal mill 
to line bore the bearing housings. 
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On hnproving the hnage 
by Alberto Marx 

Photos by Author 

T his is not, strictly speaking, an article 
on photographing machines or parts of 

machines. Many books and magazine articles 
have been written on the subject, and in this 
respect, I strongly recommend Dennis Ivy's 
article in the January/February 1985 issue of 
The Home Shop Machinist. 

My aim is to add some ideas culled from my 
own experience, in particular when dealing 
with items not available in camera stores, but 
which the home machinist can easily make 
him- or herself. A brief account of my own 
involvement with photographing "raw metal" 
Ian apt expression coined by Dennis) might 
be in order. 

1 2 

When I first got interested in the subject !soon 
after World War II, when camera production was 
resumed), I started out with a Kodak Medalist. 
This was a 6 X 9 (2-1/4 x 3-1/4") viewfinder 
camera which, although hardly a jewel of a 
machine, was capable of taking excellent 
pictures. Unfortunately, it needed 620 film, 
which was phased out some years later. The 
camera could still be used, but nerves of steel 
were required to rewind 120 film on 620 spools 
in absolute darkness. Yet this was not a practi­
cal solution considering that I could only get 
eight photos per roll. Sadly, I took the Medalist 
apart, and ended up with a superb Kodak Ektar 
lens and an assortment of potentially useful 
small parts. No self-respecting machinist ever 
throws anything away and, as you will read 
further on, all was not lost. 

I then switched to TTL 35 mm cameras, which 
I still use for general photography, but found 
them wanting when it came to extreme close­
up work. At this point I had a long flirtation 
with a Linhof view camera catalog but, in spite 
of the pictures showing slender girls effortlessly 
handling many-bellowed, one-eyed monsters, 
common sense prevailed. A view camera demands 
full dedication and very likely one or two 
assistants. 

Wiping that catalog off my mind, I bought a 
Rolleiflex SL66 which had just appeared on 
the market. I suppose mule skinners become 
attached to their beasts. At any rate, after 
cursing the Rollei for over twenty years, I 
wouldn't part with it for anything in the world. 

On the positive side: a splendid 80 mm Zeiss 
Planar f2.8 lens, a large-enough negative size 
(2-1/4 x 2-1/4"), built-in bellows, and a huge 
pentaprism, TTL viewfinder with split-image 
rangefinder at an extra cost that truly hurt. Still, 
it's the most appealing feature of the camera. 

On the other hand: weight. (In the first flush of 
ownership I dragged the Rollei with me on a 
trip to Antartica. True, I got some remarkable 
pictures of penguins, but my spine never 
recovered its shape.) Also inherent: plenty of 
mechanical difficulties, and a film-loading 
system that has to be seen to be believed. 

As a consequence, for years now I have been 
using it as a tripod-mounted view camera, thus 
taking the load off my neck. I'm not worried 
about its rather erratic focal plane shutter since 
I only use it in the B setting (my exposures are 
rarely below six seconds). 

The adapter that enables me to use the Ektar 
lens is shown in Photo 1. No, I'm not an 
eccentric: the Ektar has two distinct advantages 
over the Planar. It has a longer focal length 
( 100 mm) and it can be stopped down to f32 
(f22 is the smallest opening for the Planar lens). 
When photographing small objects, there is 
quite a clutter of camera, lights, screens, and 
myself. The longer focal length allows me to 
place the camera at a greater distance from the 
object, which means more elbow room. In fact, 
the Ektar acts as a very modest telephoto 
lens. Stopping down to f32 increases the depth 



of field, a most important consideration for 
close-up work. I must point out, however, that 
for structural reasons, I cannot focus the Ektar 
beyond ten feet or so. 

Photo 2 shows the Ektar in its adapter. 
Incidentally, machining the part was not too 
difficult, but it was hard to get the correct 
dimensions without the benefit of a drawing. 
Working with zero tolerances can be quite 
taxing. Nevertheless, it turned out well and 
the adapter mates with the Rollei with a 
satisfactory click. Photo 2 also shows the small 
lever I attached to the aperture ring, which 
allows me to swing easily from maximum 
aperture (f3.5 for composing, focusing, and 
light measurement) to minimum F32 for actually 
taking the picture). 

The Rollei doesn't have a built-in light meter, 
so I use my old handheld Lunasix 3 in the 
following way: I place a Kodak gray card 
(available at most camera stores) where the 
object will be and aim the camera at it with full 
aperture (f3.5). Then I place the photometer 
eye against the viewfinder of the camera and 
adjust the lights until I get "14" as a reading. 
Replacing the card with the object or objects 
to be photographed, I compose, focus, swing 
the aperture lever to minimum (f32), and take 
the picture. Virtually all my photos of inanimate 
things are taken at f32 with an eight-second 
exposure. Too simple to be true? You're quite 
right - some thinking is involved. Nothing 
painful, however. I' ll try to be more explicit. 

The black box that makes this possible can 
be seen in Photo 3. The knobs in the center 
correspond to separate light dimmers. They 
are fed from a wall outlet (via the white cable 
in the foreground) passing through the main 
switch located on the lid of the box. This 
switch cuts off the current without disturbing 
the setting of the dimmers. These, in turn, feed 
two circuits each (Photo 4). Rated capacity of 
each dimmer is lOOOw and they are quite in­
expensive. I have been led to believe that they 
are extensively used in bachelor apartments. 

Aside from their romantic value, dimmers are 
interesting because they control current flow, 
not voltage, and therefore do not generate any 
appreciable heat. Turning them down a little 
saves electricity, prolongs lamp life, and keeps 
me from getting broiled. I have one lOOOW and 
two 250W quartz-iodine lamps, and two 500W 
photofloods. I seldom use more than two lamps 
at a time. Photo 5 shows the contents of the 
not-so-mysterious black box, and can also 
serve as a wiring diagram . . 

3 

4 
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How did I come up with the "14" reading? I'll 
try to be as lucid as possible. Using the meter 
(through the lens, as I have described) at f32, I 
obtained very low and quite misleading readings. 
With a reasonable light level and at aperture 
f4, the meter needle indicated "14." Reading 
the scale I could choose: f4 at 1/15", f5.6 at 235 
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l/811
, f8 at 1/4", etc., until I reached f32 at four 

seconds. To take care of reciprocity failure 
(which I will discuss later), I doubled the 
exposure to eight seconds at f32. Since this is 
by no means a magic formula, bracketing is 
necessary. I use f32 at 6, 8, and 12 seconds for 
all my pictures. Even so, photography being 
what it is, this does not guarantee a stunning 
picture. Usually I have to repeat the procedure 
to balance the lighting. 

You probably wonder why I don't take a direct 
reading off the gray card. The reason is that, 
at close quarters, my hand holding the meter 
would cast a shadow on it. 

Unquestionably, photographing machinery is 
not easy. Yet you should not fall into a trough 
of despondency when looking at the ads in the 
glossy magazines. The pictures you see are not 
much better than yours or mine, but they have 
been enlarged, skillfully retouched by airbrush 
artists and reduced to final size. This is 
definitely not for us. We are dealing with raw 
metal and it should be photographed as such, 
not tarted up like an automobile advertisement. 

Photo 6 was taken when I was getting to know 
my newly-bought Rollei. It could no doubt 
be improved by a little cosmetic treatment, 
but I prefer an honest statement: this is a real 
ball bearing. 

However, photographing machinery does have 
one redeeming feature: the model doesn't 
complain, fidget, or have to powder her nose 
again. You can fuss away with lights, focus, 
and composition until called to dinner. After 
that you can continue until dawn if so inclined. 
Of course, this does not apply when you're 

photographing a busy assembly line with loaded 
lift trucks hurtling towards your precious 
equipment from all directions. 

What I want to emphasize is that any old 
camera with a decent lens - there might be 
one in your attic right now - is suitable for the 
kind of photography we're talking about. You 
can even do without a shutter. With exposures 
ranging around eight seconds, removing and 
replacing the lens cap will be just as effective 
as the most sophisticated state-of-the-art 
electronic shutter. 

Since my camera has a split-image 
focusing screen, when I have no 
vertical line to focus on, I use as 
a target the thin rod (salvaged 
from the defunct Medalist) shown 
in Photo 7. I glued the two parts 
together by holding the rod in my 
vertical milling machine, and 
lowering it into a blob of epoxy 
on the disk. What better perpen­
dicularity can one ask for? 

When photographing small 
objects or work in progress, the 
cross slide of a lathe can be used 
as a remarkably stable camera 
support. It can travel along the 
lathe bed, across it, and be rotated 
360° in the horizontal plane. For 
vertical motion, the Rollei lens 
board can be tilted up to 8° above 
and below the optical axis. 

The camera platform I made is seen 
in Photo 8. Its thickness is such 7 

8 



that the optical axis coincides with the lathe 
spindle axis. The bottom (conical) part is a 
replica of the bottom part of the lathe compound 
rest. The 1/4-20 tpi socket screw that attaches 
it to the camera is prevented from falling out 
by a thin washer pressed into a recess. Finally, 
Photo 9 shows the setup used to take Photo 7. 

There are several ways to photograph objects as 
if they are floating in mid-air. The most obvious 
one, and also the trickiest, is to shoot down on 
the object placed on a sheet of glass. Supporting 
the camera rigidly is not easy but definitely 
possible, while avoiding reflections from the 
glass is definitely difficult. Still, it can be done. 

Photo 10 might strike you as too frivolous for 
this magazine, but it explains perfectly another 
way of photographing hovering objects. No 
retouching or darkroom skulduggery were 
used. The two objects were skewered on long, 
thin wires whose other ends were wedged 9 
between the books in the background. By 
careful positioning, the wires were completely 
hidden. I made this picture two decades ago to 
amaze my children. They are still unimpressed. 

For Photo 11 - also taken to astonish the peas­
antry - I glued a wooden rod to the base of the 
bulb and taped on the leads that light up the 
filament. The background is matte black paper 
with a hole punched in it to allow passage of 
rod and cable. The rod was then gripped in a 
chuck mounted on the lathe, and the cable 
passed through the spindle. I provided external 
lighting by moving the lOOOW lamp up and 
down both sides of the bulb. 

10 

11 12 
237 



238 

down the ramp into the hands of a helper. 
When enlarging, I placed the easel at an angle 
to make it appear that the bearing was rolling 
on a horizontal surface. After a few trials I 
found that a gentle slope permitted the best 
results. With steeper slopes, acceleration was 
too rapid and the right-hand side of the picture 
practically couldn't be printed. 

Motion can also be suggested if, in a single 
photo, a part is shown in two different locations. 

13 Photo 14 shows this effect (another example 
can be seen on page 33 of the September/ 
October 1986 issue The Home Shop Machinist). 
In theory, if the light meter calls for an eight­
second exposure, you should expose four seconds, 
shift the moving part, and expose another four 
seconds. In practice, you will get better results 
by a slight overexposure: six seconds for each 
exposure. 

14 

For the artistically minded I submit Photo 12, 
which also was made on the lathe. This time 
I cemented an egg to the rod and made three 
exposures on the same negative. To get the 
composition right, I removed the pentaprism 
and placed a square of transparent paper on the 
screen, which allowed me to trace the outlines. 

While we're dealing with still pictures, an 
intimation of movement is always welcome. 
Photo 13 shows a rather extreme example, 
probably better suited for advertising 
purposes, but it shows what can be done at 
little or no expense. I held a 20" length of 
wood (about 1 x 2") in a vise, clamped at a 
slight angle from the horizontal, and covered 
it with a black paper that curved up for a 
background. The ball bearing was held at the 
upper end of the slope by means of a thin 
wire inserted through the wood and barely 
protruding above the surface of the paper. 
The stationary bearing was exposed for seven 
seconds and then, by removing the wire and 
with the shutter still open, allowed to roll 

Most cameras have no provision for intentional 
double exposure. With those that do, you will 
find that more often than not the images will 
be slightly out of register. The safest technique, 
again, is to use a B setting and the lens cap as 
a shutter. Actually, I prefer not to touch the 
camera at all. I use a sheet of black paper in 
front of the lens and switch off the .bright 
lights between exposures. 

When it comes to using the Rollei with two 
extension rings and the Planar lens reversed 
(for greater magnification), not to mention my 
faulty vision, focusing can result in a nerJous 
collapse. To avoid this, I made the device 
shown in Photo 15. 

On its bottom side (not visible in the photo), 
Part A has a threaded hole (1/4-20 tpi) that 
accepts the screw attached to the platform 
described before (Photo 8). Part A can only be 
displaced by the lathe saddle and the cross 
slide. The camera is attached to Part B by means 
of a 1/4-20 tpi screw whose head is Part C -
exactly; Part C was once the Medalist's film­
winding knob. Guides Dare press-fitted in 
Part B but can slide in Part A. 

The threaded rod (E) is the soul of the device. 
The portion threaded in Part A is 3/8-16 tpi, 
while the section inserted in Part Bis 5/16-18 
tpi. When turning knob F clockwise, the camera 
will be advanced 0.0625" per revolution but, 
since it is simultaneously drawn back 0.0555 ... " 
per revolution, the net advance will be the 
difference between these values, namely -
in round numbers - 0.007" per revolution. 

This is clearly a case of overkill. Such fine 
adjustment is not really necessary for the kind 
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of photography it's intended for. Of course, any 
number of pitch combinations are possible, 
particularly if metric threads are included. 

The component parts can be seen in Photo 16. 
The only ones that could cause difficulties are 
Parts A and B, where the spacing of the holes 
is quite critical. I drilled and bored them on 
the lathe using a very simple fixture. 

The whole impressive setup is shown in Photo 
17. Remember, however, that there's nothing 
but air between the negative and the lens. 

Photo 18, finally, shows the reward for my 

exertions, and I sincerely hope that nobody 
will mutter, "Big deal!" 

15 
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"Reciprocity Failure" may sound like a terminal 
disease, but it's a fact of life we have to take 
into account. Reciprocity works - by a happy 
coincidence, as far as I know - in the range of 
any normal camera. This means, forgetting 
depth of field and camera shake for a moment, 
that £16 at 1/25", fll at 1/50", f8 at 1/ 100", £5.6 
at 1/200", etc., will yield the same results. At 
shutter speeds above and below those offered 
by commercial cameras, this relationship 
breaks down and is no longer linear. 239 
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I cannot comment on very short exposures since 
I lack the special equipment required for high­
speed photography. However, I have done some 
investigating at the lower end of the spectrum; 
what happens when we use long exposures? 

Books on photography shed little light on the 
subject, but I have two magazine clippings 
that list corrected values for some light meter 
readings. I plotted these on graph paper and 
came up with two similar curves that had 
slightly different slopes. This is not surprising, 
since reciprocity failure is not the same for all 
films. Then I found a formula that resulted in 
a curve that fitted in neatly between the two 
others I had drawn. I'm joking when I use the 
word "found." Getting a curve from a formula 
is child's play. The other way round - for one 
who is not a mathematician - it means very 
hard work. Anyhow, here it is and I proudly 
present it: 

y = 2x + (x3/2000) 

where "x" is the photometer reading and "y" the 
corrected value, both measured in seconds. If 
not as elegant as E = mc2

, it is far less dangerous. 

I have made tests at intervals up to "x" = 60", 

My photometer has a scale that ranges from 
1/4000 of a second to 8 hours, completely dis­
regarding reciprocity failure. In the instruction 
manual you are warned that, yes, long exposures 
have to be somewhat extended because of the 
Schwarzschild Effect (same thing as "Reciprocity 
Failure"). I can only conclude that the manu­
facturers have a slightly warped sense of 
humor: if "x" = 8 hours then, I swear, "y" will 
have to measured in hundreds of years. I regret 
that I cannot stay around to verify this. 

for which "y" = 3'48", with good results. 18 
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