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%Tools That
You See Better

Magnifiers and Small Mirrors g
Will Save You from Eyestrain |
and Insure Greater Accuracy— ||

Novel Ways to Use the Camera '

By HENRY SIMON

LMOST every shop boasts a
magnifying glass or two. Occa-
sionally that glass is dug up and
used, but generally speaking,
mechanics are averse to having

anything around of which the “vitals”
are glass. Not without good reason, too,
for glass and metal don't mix very well.

A more liberal use of optical aids never-
theless is one of the biggest “boosts” a
mechanic can give himself. The draw-
backs can be overcome, partly by getting
used to handling ““tools™ made of glass
and partly by making devices that will
allow them to be taken care of easily.
Then, too, there is a good deal in a proper
choice of these “glass tools,” and even
more in knowing when and how to apply
them.

In magnifying glasses, for example,
what is the maximum combination of low
price and high performance? A very
good team is that of 4, Fig. 1, page 98—
a 4- or 5-in. reading glass with large field
and low magnification, and a 10-power
glass for detailed work. Do not be sur-
prised to learn that the small 10-power
glass, about %4 in. in diameter, costs twice
as much as the large reading glass, be-
cause if it is really good, that small glass
is composed of three lenses as at B,

Perhaps the best magnifying glass for
all-around use is one marked *6x,”
meaning that it magnifies six times. It
has a fair field of vision, good power, and
is always easy to handle. A 14-power
glass, on the other hand, will generally
mark the useful limit of magnification for
shop use.

With any but fairly large and
therefore low-power glasses, there
is difficulty in keeping them per-
fectly clean, especially when much
oil is used, as in hardening rooms,
screw machine departments, and
similar places. The oil enters the
inner corner of the raised rim and
thence spreads over the entire sur-
face, no matter how many times it
is wiped off—and the wiping is the
more tiresome the smaller is the
glass. A homemade mounting for a
cheap glass that will do away with
this difficulty is shown in Fig. 2 at B,
It is a plain ring of aluminum or
fiber with cupped surfaces that just
meet the edges of the lens. The lens
itself is a push fit in the fiber

MONTHLY

POPULAR SCIENCE

Help

Using a reading glass to
follow the progress of a
fine cut on a lathe. The
holder itself is shown in
detail on page 98, Fig. 5.

ring, and it may be set
in varnish in the alumi-
num one. In either case,
the ring should be care-
fully blackened all over.

An easy-to-clean setting, which pro-
tects the lens while in use as well as the
standard kind, is that of Fig. 8. The
handle may be made of fine hardwood or
light metal. The lens setting proper is
similar to that just deseribed. The two
spring rings guard the glass from damage
when it is put down anywhere, but can
be instantly depressed to permit wiping
off the lens.

A good way to rig up a reading glass
for steady use and still allow it to be
removed is that of Fig. 4. Placed con-
veniently in a dark corner of a room, the
lamp gives brilliant and even illumina-
tion, and no handling of the lens is
necessary.

Did you ever follow the progress of a
fine cut on the lathe with a reading glass?
If not, try it the next time you have one
of those superfinicky jobs, and see how
much nervous tension it will save you
and how it will speed up some kinds of
work by eliminating guessing. The glass
may be held by hand, or you may rig up
an easy-to-put-on and easy-to-take-oft
holder right on the tool post, as in
Fig. 5. Besides giving you a picture of the
cutting operation such as you cannot get

A photograph of an intricate set-up makes a perma-
nent record in case you have to duplicate the worlk.,
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otherwise, this arrangement will also
guard your eyes from flying chips.

At A, Fig. 6, is shown a headgear made
of wire, which obstructs very little of
your ordinary vision. At B is illustrated
the same idea applied in the shape of a
clip for an eye shade; in this case the
holder also forms a handle when it is
desired to use the lens by hand. Finally,
there is a very convenient rig for those
who wear glasses in the ¢lip at C.

AVING good magnifying lenses is

one thing, but proper illumination
and the right way OP viewing objects is
another and hardly less important con-
sideration. Good sunlight from the cor-
rect angle is usually the best illumination,
but it is not always to be had. The light
of an electric lamp, properly used, is on
the whole preferable.

The background against which the
object is viewed is another point. The
poorest background is a neutral or non-
uniform one; black and white are equally
good if it is remembered that the illumi-
nated edge—usually the upper edge—of
an object should be viewed against black,
and the unilluminated or lower edge
against white, for the reasons appear-
ing in Fig. 7. You may save a lot of eye-
strain by remembering this simple
point, especially in viewing threads.

By the way, how should a thread be
viewed; as at A, Fig. 8, or as at B? It is
remarkable how many misconceptions
there are in regard to this point. Without
going into the “why’s,” there is no dif-
ference with any ordinary screw thread in
which of the two ways it is viewed—at
least when the viewing is done ““ by hand."”

+ With steep threads, which may be either

multiple or threads of heavy lead, the
viewing should always be in the direc-
tion of the helix angle, as at B, for
the reasons which are made clear in the
drawing. It is well to remember on
general principles  (Continued on page 98)
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Help You See Better

(Continued from page 96)

Figs. 1 to 4. Magnify-
ing glasses used in the
shop; settings and
| holders; reading glass
! hung on light shade.

Figs. 8 to 10. Various
ways to study a screw
thread; defects re-
vealed by magnifica-

tion; uses for a mirror.

that although optical projec-
tion is an excellent way of
checking screw threads, no
point of view can ever give the
exact theoretical outline of
the thread.

The mechanic who once
makes up his mind not to pass
by the benefits offered by op-
tical instrumentswill find many
further uses for the magnifying
glass, some of which are sug-
gested in Fig. 9. Looking over
the cutting edges of a reamer
or tap through a 10-power lens
will give a new idea of the im-
Eorta.nce of having tools sharp.

t will explain why the highly-

finished gaging or wearing sur-

face at A will lust several times
as long as a poorly-finished one
at B. It will solve the puzzle of .
why, by merely putting a high finish on
the surface of the cutting edge on a drill
or bit as at C, it can be mac?e to outlast
the one at D, sometimes six to one. It
will show cracks in hardened parts, such
as the die at E, and explain the cause of
failure of many a hardened, rolled, or
forged piece.
nd in rank among the optical

helps for the mechanic is the mirror. This
may be either plane or convex and mag-
nifying.

efore you kink your neck the next
time in a vain attempt to find what is the
matter with some inaccessible part of a
machine—as, for example, the underside
of a projecting arm—see if
g{; time and trouble with the help ((l)f a

-cent pocket mirror, as suggested at
A in Fig. 10. A mirror of similar size, but
of the convex or magnifying kind, will

you can't

Figs. 5 to 7. Reading glass holder for lathe; wire
lens holders; backgrounds for magnified objects.

he equally handy in concentrating
a beam of brnght light on some
corner or recess when a flashlight
is not on hand or where the space
is too small to use one, as shown
at B. And incidentally, such a
magnifying mirror is a mighty
good “first aid” accessory when
something is in your eye, as sug-
gested at C.

One of the best uses of mir-
rors, either plane or concave, is
for the stmdl;’ illumination of fine
scales on machines or instruments
which are otherwise hard to read.

He:; the mirror has the advan-
tage of putting the light exactly
where it is wacrlxlted, vet wgihqut
occupying mu ace. in-
dicated at 4 in Fisg. 11, a plane
mirror will illuminate a certain

surface, while a concave one will give
greater intensity of light on a smaller area.

Whichever is used, it is essential to have
some readily adjustable mounting for the
mirror. A cheap and quickly made one
is that at B, improvised from a small
block of hardwood and a piece of soft
copper wire. By turning the block and
bending the wire, the mirror may be
ins‘txnx}iv adjusted to any angle. A more
permanent mounting, but one which is
also more trouble to make, is the double
ring at C. :

A plane mirror occasionall m:jl’ be
riggeir up with good effect on the lathe or
miller to aid in some delicate finishing
operation, as illustrated by the example
at A, Fig. 12. Anether mirror may be
used to light (Continued on page 123)







