IN THE WORKSHOP

i

by " Duplex "
No. 111-Scraping, Frosting and Figuring Flat Metal Surfaces

T

HE hand scraper is used in several ways for
rather see these parts ornamented by a series of
finishing metal surfaces and the most
regular scraper marks which show a variety of
important, and perhaps the most generally
patterns by reflected light. Nevertheless, too
employed, is in the
production
of
flat
much embellishment is apt to become tiresome,
surfaces found, for example, in the work slides of
and the plain filed finish has much in its
machine tools. If the bed of a precision lathe is
favour.
examined, it will be found that the surfaces on
Apart, therefore, from forming flat surfaces,
which the saddle slides have been hand-scraped
the use of the scraper for fancy work is of little
to a high degree of accuracy. Furthermore,
real importance ; various ways of ornamenting
once the required standard of accuracy has been
the work surface will, however, be dealt with
attained, the scraped surfaces are usually left
later.
in this condition
Those who
without further
hold a less soberembellishment.
minded view
The bed slides
should examine
then have a very
the finish on a
pleasing and
first-grade surworkmanlike
face plate, for it
appearance and
will be at once
the small depresapparent that the
sions that are
aim has been to
necessarily left
produce a flat
by the scraping
surface irrespecprocess
serve,
tive of the patin some measure,
tern left by the
as oil reservoirs
scraper, and one
for lubricating
might, perhaps,
the slide.
be a little susExamination
picious of a surof the tool marks
face plate that
will show that
showed a delithe scraping has
cately traced
been carried out
pattern on its
in a methodical
working surface.
manner,
but
The small surthat no definite
face plate illusFig. 1. A small, scraped surface plate
geometrical
trated in Fig. I
pattern has in
w a s specially
this way been produced. It is, of course,
made to provide a flat reference surface wnen
possible to go over the work again with the
scraping a machine component of awkward
scraper so as to leave a symmetrical pattern comshape ; the tool marks, here, follow a “definite
posed of crescents, squares, or other shapes, but
working plan, but give no more than a general
this will in no way improve the accuracy of the
frosted effect.
surface, and the superimposed design will hardly
Scrapers
show up clearly against the background formed
by the original scraper marks.
When tackling a machined iron casting like
If the geometrical pattern is to stand out
the square table of a drilling machine, it will be
clearly, a plain background will have to be first
found an advantage to use a heavy, rigid scraper
established ; this could be done by careful
that will enable the surplus metal to be removed
treatment with a rubbing-block charged with
without unnecessary loss of time or effort.
abrasive material, but the accuracy of the surface
At the outset, it is usual to remove all tool
might then be impaired.
marks left on the machined surface of the casting
A plain, ground surface can, of course, be
and, for this purpose, a scraper made from a
embellished with a pattern of scraper marks,
IO in. file is not too large, although for finishing
but this would serve no really useful purpose, as
and for lighter work a 6 in. or 8 in. file will
the mating slide is always hand scraped to
serve better. A discarded, smooth file is generally
establish even contact and these tool marks will
chosen for making the tool; as the steel is of the
themselves help to maintain the lubrication of right quality to give a keen and lasting cutting
the slide.
edge. A hand file, having flat sides and slightly
Although many prefer a plain filed finish on
bellied faces, is a convenient shape ; but for
the non-working surfaces of castings and flat
finishing and for light work, a thin and less
bars or link-rods, there are some who would
rigid blade will be found easier to use.
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rounded corners can readily be formed. After the
edge has been ground to shape, it is smoothed and
sharpened on an oilstone.
An India oilstone is quick-cutting and will
serve well, but for finish scraping to leave a
really smooth surface, the scraper is best honed on
a hard Arkansas stone. The flat sides of the
scraper are honed, as shown in Fig. 44 by moving
the tool to and fro with the blade held at a small
inclination to the surface of the stone. The front
face is applied to the stone with the blade held vertically, and the tool is then moved backwards
and forwards either with the blade maintained
in line with or across the long axis of the stone,
in the manner illustrated in Fig. 4B and C.
If, at the same time, a rocking motion is given
to the blade, the edge will be honed slightly
curved along its length. However, where this
curvature is too pronounced, the scraper will
take only a narrow cut and will tend to form
shallow grooves in the work instead of scraping
a series of almost flat areas.
To enable a wider cut to be taken, a flat can,
however, readily be stoned on the centre portion
of the cutting edge, if, as shown in Fig. 5, a
honing jig is employed.
The scraper is held against the guide strip
attached to the base of the jig, and the stone is
then worked to and fro along the edge of the
tool.
For this operation it is advisable to use the
side face of the stone, for unless the oilstone is of
the hard Arkansas variety, grooving of the
surface will in time take place.

Fig, 2.

Three scrapers made from files

The Scraping Operation
When forming a flat surface, on a drilling
machine table for example, the flat reference
surface is provided by a surface plate scraped
to a high degree of accuracy, and the size of the
plate should be large enough to accommodate
the longest diameter of the work without overlap.
After the surface of the plate has been carefully
cleaned, a thin, even layer of marking compound
is applied. Engineer’s Marking, supplied by
Messrs. Stuart of Clevedon, Somerset, has been
found excellent for this purpose, and it can be
evenly and thinly spread by means of a strip of
soft leather glued to a slip of wood.

When determining the form of the cutting
edge, i t should be borne in mind that the scraper
will have to be resharpened at frequent intervals,
particularly when operating on the tougher kinds
of cast-iron. The cutting. edge
should, therefore, be of simple
form and of a shape that can
easily be maintained during
sharpening on the oilstone. The
file must first be fitted with a
handle to give a comfortable
and secure hold, and the teeth on
each side of the blade are then
ground flat so that the forward
end of the tool is at the same
time thinned to about half its
original thickness.
The front
edge is formed by holding the
edge vertically on the grinding
rest, and raising and lowering
GRINDING REST
the handle with the edge in
contact with the periphery of the
grinding wheel. In this way, an
Fig. 3. Grinding the end of the scraper
almost straight edge with slightly
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Fig. 4. Oilstoning the scraper : “ A “-honing the
side faces ; “ B ” a n d “ C “--two methods of
stoning the end face

up by the marking should be carefully filed or
scraped until even bedding is obtained.
At first, heavy cuts can be taken with the
scraper to remove any isolated high spots, and, as
the work proceeds, the areas of contact will
become larger, and will finally meet together when
perfect contact is established between the work
and the surface plate. Towards the end of the
operation, only a very thin layer of marking
should be used and the scraping cuts should
become progressively lighter. Throughout the
work, the scraper should be plied first in one
direction and then in a direction crossing the
first at right-angles ; in this way, chattering
of the tool and ridging of the work surface will
be avoided, and at the same time the scraper will
be found to cut much more freely. The correct
angle at which to hold the scraper, to obtain freecutting without digging-in, can best be found
by experiment, as this is largely dependent on the
angle of the cutting edge, as well as on the kind
of material being worked on. As soon as the
cutting edge becomes dulled and the scraper
ceases to bite or cut freely, resharpening is
necessary if a smooth finish is to be imparted to
the work.
The work surface should be kept free from
chips, and the scraper should be cleaned with a
rag before being applied to the oilstone ; moreover, care should be taken to keep the metal
chips away from the hands, as these sharp
spicules cause painful splinters.

If the work is now applied to the plate and
given a slight rubbing movement, any high spots
will be shown up by areas of blue marking.
But before starting to scrape, it is essential to
make sure that the work lies flat and does not
rock on the surface plate. If rocking is present,
the high spots at opposite corners or sides shown

Frosting
As we have seen, the scraping is carried out
by working as far as possible along diagonally
crossing lines, and this in itself may well leave
the finished work with a satisfactory appearance,
although it may be patchy in places.
To obtain a uniform and regular finish,
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Fig. 5. Using a honing jig for sharpening the scraper

sib
siz
wa
in
B.!
gu1

THE MODEL ENGINEER *

MARCH 20, 1952

therefore, a series of light finishing cuts may be
taken over the whole of the work surface without
materially impairing its accuracy. For this
,purpose, the scraper is worked in parallel lines
across the work by taking a series of short
strokes ; if this is then repeated in a direction
at right-angles to the first, a uniform, frosted
effect will be produced that will vary in appearance
according to the direction of the reflected light.
This method of finishing can also be applied
to filed cast-iron or steel work, and may even
be employed for finishing flat, mild-steel parts
that have had no preliminary treatment. Good
quality mild-steel usually has a smooth, clean
surface, and a few passes with the scraper may
then be enough to give a satisfactory frosted
finish. To get the best results it is advisable
to carry out some preliminary practice on a
piece of scrap material, for the object, here, is
to acquire the knack of making a form of scraper
mark that can be repeated all over the work.
The scraper can either be given a short, straight
push forward so as to cut a roughly square mark,
or the cut can be made by working the scraper
along a curved path to form a figure of corresponding shape.
The actual form of the marking matters little,
as in the final result the marks will overlap, but
if possible the cuts should be uniformly repeated

purpose, when made into solution, as it prevents
corrosion as well as promoting free-cutting.
Figuring
The term figuring may be used to describe
embellishing the work surface with a series of
regular and evenly-spaced scraper marks of

Fig. 6. An example of frosted work
all over the work surface. The greater the
curvature at the end of the scraper, the narrower
will be the marks formed, and a better appearance
is gained by reducing the size of the markings
on small pieces of work.
The way in which the first series of markings
is formed is shown in Fig. 7, and the second
series is then cut at right-angles as illustrated
lower down on the work ; next, as shown in
the right-hand figure, the two lines of cuts are
repeated until the whole of the work surface is
covered and the background is obliterated.
When scraping steel in this way, cutting will
be easier, and the tool will keep sharp longer,
if soap solution is used as a lubricant ; moreover,
this will help to give the tooled surface a bright,
silvery finish. A piece of soft-soap about the
size of a pea is dissolved in, say, a spoonful of
water, and the solution is brushed over the work
in a thin layer with a piece of rag or cotton wool.
B.S.A. Safetypaste, which is used for protecting
gun barrels after cleaning, is excellent for this

some particular geometric shape. As already
mentioned, a plain background will be required
if these marks are to show clearly, and, to obtain
regular spacing, it is advisable first to mark-out
the work with pencil lines.
When embarking on this work, however, it
must be borne in mind that any error in applying
or guiding the scraper will result in an unsightly
mark that can only be corrected by first renewing
the work surface, and then making a fresh attempt.
From this it will be clear that some dexterity
is required to obtain a satisfactory result, and
for most people this skill can only be acquired
by practice. Surely no metal worker, however
optimistic, would expect that he could cut even
simple designs with a graver at the first attempt.
Although written instructions may be of some
help, they cannot of themselves impart manual
skill.
Bearing in mind these difficulties, we generally
put on a frosted finish which requires some
knack but very little special skill.
385
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After a little practice, it will not be found
difficult to scrape a passable pattern formed by a
series of crescents, and a moderate attempt is
illustrated in Fig. 8. For this work, the end
of the scraper must not be too curved, or the
body part of the crescents will appear too thin.
The scraper, held at an inclined angle of some
60 deg., is started at the far edge of the work and
is then drawn towards the operator along a
curved path inclining towards the right.
In this way, the scraper at starting cuts a thin
line corresponding to the upper horn of the

;
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Fig. 7. Showing the three stages in frosting with the
scraper
crescent, but this line gradually broadens as the
breadth of the tool’s edge comes to lie across
the line of the cut ; finally, with its cutting edge
still kept parallel with the far edge of the work,
the scraper is carefully swept to the left to form
the lower horn of the crescent.
Needless to say, during this operation the
scraper must be firmly held and accurately guided,
and it will help if the tool is fitted with a handle
of sufficient length to enable the upper end to
be supported against the shoulder or the side of
the chest. The above description deals with only
one way of forming a single geometrical figure,

,

Fig. 8.

An example of figuring the surface with
crescents

but there are other methods in common use ;
for example, a crescent can be cut by moving the
scraper in a straight line and, at the same time,
rocking the blade first to one side and then to
the other. Again, two crescents can be formed
simultaneously if a gap is ground in the cutting
edge corresponding in width to the distance
apart of the two figures ; this should at least
ensure that the two halves of the paired markings
are in line and are equally spaced.

Workshop Facilities at Wolverhampton
Mr. R. Jackson, 12, Ridge Street, Wollaston,
Stourbridge, Worcs, has written to say that he
thinks readers in the Dudley and Wolverhampton
area may like to know that there is a very well
equipped workshop available at Robert Street
Evening Institute, Lower Gornal. Equipment
includes a new 4-1/2in. Harrison lathe and milling
attachment, a 12-in. stroke Ormerod high-speed
shaper, a Pacera bench drilling machine and a
large pillar drilling machine, besides a good
variety of the usual metal-working tools. Every
facility is available for brazing and forge work.
386

This should be of interest to readers in that
locality who may have only limited workshop
resources, or who may occasionally have a job
which is too big for their equipment. We understand that instruction and help are readily
available, but will not be forced upon those who
do not require them.
Mr. Jackson suggests that this institute might
well become a sort of headquarters for model
engineers in the district, and he is willing to
provide information as to times, transport, etc.,
to anyone who writes to him at the address given.
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