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Marking Methods and War Production 
By Arnold Throp, A.M.I.Mech.E.* 

The paper begins with a citation of the regrettable lack of appreciation, amongst engineers generally, 
of marking as a production operation necessitating careful planning and tooling. 

It continues with an appeal to conserve the sadly overstrained capacity of the marking device 
industry by observing the following points. First, merent  classes of marking should be separated 
according to their respective purposes, and unnecessary classes should be eliminated. Second, the 
design of marking devices should be left to those who have made it their especial study; and thus, 
by avoiding the many pitfalls of a technical nature which few draughtsmen have had an opportunity 
of considering, the inefficient utilization of highly skilled labour, the unduly heavy consumption of 
marking tools due to premature failures, and the production of poor quality work will be prevented. 
Third, the attention of designers of aircraft, ammunition, and the other components should be 
directed to a consideration of marking processes before specifying the positions and surfaces on 
which marking is to appear and the form it is to take. Finally, the paper illustrates the possibilities of 
marking awkwardly shaped components, the production of accurate scales, the endurance of marking 
dies, and the rates of output that can be achieved. Numerous photographs and diagrams of repre- 
sentative methods and equipment are included. 

I N T R O D U C T I O N  

Before the present war there were rnany factories in the engineer- 
ing and metal-working industries of this country in which-the 
operation of marking as a production process ranking in im- 
portance with turning, milling, drilling, etc., was never even 
considered. As factories changed over to manufacture of 
ammunition and components of air-borne and military vehicles, 
executives had to pay more attention to marking, but their own 
experience and publications on the subject afforded little 
guidance. Marking now is a process comparable with other 
machine shop and fitting processes, for which planning and 
equipment must be provided. There is evidence that many 
executives are s t i l l  not alive to the necessity for deciding upon 
marking procedure and securing the plant and small tools at as 
early a stage as possible when arranging for production. 

Engineers have been confronted with long inscriptions, sub- 
ject to frequent change, on unfamiliar articles of awkward shape. 
Often components have seemed to b d e  all attempts to hold 
them or to avoid damage to thin walls or screw threads, etc., 
whilst being marked. The quantities involved have made mark- 
ing a bottle neck, “tying up” some of the most dependable 
labour so that perfect components should not be ruined by 
incorrect marking. 

Effects of “Improvised” Designing of Marking Devices. These 
difficulties lead engineers to design their own marking tools. 
Looking back on the history of the last few years it is fortunate 
that the engineers of this country have an immense capacity 
for improvisation, but the application of their resourcefulness 
to marking tools leads to unhappy results. The marking devices 
industry, small though it is, has a high degree of specialization. 
Highly experienced specialists, some of whom have spent a 
busy life concerned with it, are engaged upon the production 
of marking devices. The average tool draughtsman, toolroom 
foreman, or skilled mechanic has no opportunity to study the 
points that matter. 

The principal factors involved are :- 
(a) The available methods by which the lettering of marking 

dies is made to stand up in relief. 
(b) The load required to secure indentation. 
(c) The available means €or presenting the die to the work. 
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(d)  The geometry of the interaction of the die with the work. 
(e) Stresses arising in the tool exactly as in machinery parts. 
(f) The selection and inspection of a suitable steel for the die. 
(g) The heat-treating of such a steel in a way to achieve 

simultaneously high hardness, high toughness, freedom 
from scale, decarburization, and cracking in treatment. 

(h) The plastic flow of material produced in the process of 
marking. 

If the non-specialist designs a marking tool, he will almost 
certainly need the specialist’s services for cutting the lettering, 
etc., though he may cope successfully with the engineering of the 
tool. The “pioneering” of the job would be done by one virtually 
an amateur instead of by experienced men. The design will thus 
be less assured of success; and if successful, it must result in a 
call for specially made devices whilst standardized articles might 
serve as well or better. The special article will take more man- 
hours and a higher grade of labour than a standard article, which 
may be manufactured by repetition processes. Although the im- 
proviser may get what he requires, delivery generally will be 
delayed, and some other factory may have to wait longer for its 
equipment than need have been the case. It is essential to avoid 
such a state of affairs to-day. The design of marking equipment 
should only be undertaken if there are facilities for its pro- 
duction or collaboration with specialist f irms who will carry out 
the most difficult process-cutting the figures, letters, gradua- 
tions, etc. 

The author hopes that the paper will assist harassed engineers 
who face marking problems. For guidance as to satisfactory 
marking of awkwardly shaped components, speed of marking, 
accuracy obtainable on graduation scales, etc., and endurance 
of dies, a selection of methods and equipment is illustrated. 
Assistance which can be given by component designers specify- 
ing marking on surfaces where it can be readily impressed, and 
in styles for which dies can readily be made, will be indicated. 

The significance of marking devices relative to war needs is 
best realized by classifying marking according to purpose, in 
order of importance, as follows:- 

Marking essential to enable the 
marked article to function, e.g. graduations on such 
instruments as revolution indicators, pressure gauges, 
compasses, bomb sights, micrometers, etc. 

(2) Marking for Identification of Purpose. E.g. numbering 
aircraft parts or machinery components ; also recording 
operating instructions or selection data (such as size) on 
drills, taps, and similar tools. 

CLASSIFICATION OF M A R K I N G  

(1) FunctionaE. Marking. 
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Marking for Ident$cation of Responsibility. Marking to 
fix responsibility should the component fail in service, 
e.g. inspection marks, makers’ initials, lot numbers, date 
stamps, cast numbers, etc. 

Marking to Conform with Pre-war Regulations. E.g. 
patent numbers, country of origin, etc. 

Commercial Marking. E.g. trade name, registered design, 
decorative marking, advertising marking. 

Needfor Marking and to what Extent. No doubt the practice 
of marking has reached what must be considered excessive pro- 
portions. There can be no arguments as to the necessity of 
functional marking. Again, there can be no serious arguments 
against marking for identification of purpose as applied to tools 
like drills and taps, since the alternative would be to place on 
every using operator the onus of responsibility for gauging the 
tool in essentials before using it. Adoption of such a course 
would be intolerable. The numbering of parts and inspection 
marking are often criticized, but it appears that a simple system 
of identification is necessary to assist in the progressing of 
components through the various stages of manufacture; it is 
also essential to the subsequent issue of items for assembly, and 
of spares to field repair units. Although admittedly this marking 
is widespread and itself occupies many man-hours daily- 
apart from the time it takes to produce the necessary tools- 
the author has yet to hear of the first workable scheme which 
would enable it to be discontinued. If this marking is correctly 
tooled, high speeds can be obtained and the time spent is very 
small. Little can be said to justify any marking in classes (4) 
and (5). Much unnecessary commercial marking has been 
cantinued, and is difficult to avoid, since the firms practising it 
are supplying their peace time products to war factories, and 
are inclined to continue their peace time markings so long as 
possible. A move has been made to reduce this wastage of effort 
and several firms have willingly co-operated with those respons- 
ible for this move towards economy, though much remains to 
be done. 

D E P l N l T I O N  O F  M A R K I N G  A N D  METHODS 

&though the term “marking” is generally understood to mean 
indentation with a hardened steel punch or die, such hrerpreta 
tion is narrow, for marking can be accomplished in several other 
ways. Some of these methods are given beiow. 

I .  Addition of Material. The addition of paint for example, 
to steel bars is a form of marking. Castings may be marked at 
manufacturq using moulders’ letters on the pattern. Drop 
forgings, die castings in metal moulds, and synthetic plastic 
moddings can be given inscriptions by making impressions in 
the dies or moulds. 

I T .  Labelling. Attachment of metal labels is excellent €or 
some ~umoses;  such labels mav be of a cheap stamped form, 
chem&lli etched, or even of &st or machine-engraved brass. 

Marking by plastic ddormation 
covers several processes, including the common indentation 
method. ’Sheet metal may be embossed between male and female 
dies. 

Fig. 1, Piate 1 , shows a pair of dies for embossing the ends OF 
tar drums. Coining lehds itself to the production of intricate 
forms onsoxite materials. Fig. 2, Plate 1, shows coining dies and 
their products, ih this case latch keys. 

Much marking is done by en- 
graving sunk. characters, using two-dimensional engraving 
machines. A hardened stylus pin is guided by the operator 
around a sunk rrack in a mmer  copy, whilst a rotating cutter 
grooves the ’work to t he  same design at a reduced ratio controll- 
able by the adjustments of the pantograph linkage. 

A v d a n t  of this process 
US& eiemfcal etching head instead of a rotating cutter, and 
inachines @e available with multiple sheads to treat several com- 
ponents at  once. One B these machines is shown in Fig. 3. The 
etching is eaected by a series of minute electrical arcs formed 
at the point of a rdpidly tiibrmhg electrode. The marking is 
very light, dthough Iegible, and permanent, and it is claimed 
that the fatigue resistance of highly stressed components is not 

111. Plastic Deformation. 

fV. Removal of Material. 

V .  ‘Change of &?face CadiEion. 

appreciably affected. This machine gives high production, the 
process is clean and certainly of great value where components 
require marking in a condition of high hardness. Acid etching 
is a useful method for marking bright hardened steel parts. The 
work is covered with an acid-resisting compound. The design 
required is cut through this resisting medium, usuaJly with a 
sapphire tool actuated through a pantograph from an enlarged 
master copy, and the work is then exposed to corroding acid. 
Acid etching can also be done by transfers, or rubber stamps. 
Light alloys respond to an etching process, which will produce 
neat results, but the author understands that this can be done 
only in specialist plants, and the process suffers the handicap of 
transportation difiiculties. Wood and leather can be branded 
with a heated die. 

COMPONENT A N D  M A R K I N G  D I B  DESIGN 

Selection of Surface to be Marked. A few words may be 
addressed to those responsible for the design of components 
and the ordering of marking devices. An article often has 
several surfaces on which marking might be placed, and un- 
fortunately the most awkward surfaces are frequently chosen 
by the designer or the inspection body. The production and 
use of marking equipment is thus frequently made more in- 
volved than is necessary or, in these days, justifiable. 

It is recognized that surfaces where the impression might be 
most easily produced and by the simplest equipment may for 
technical considerations be barred, but often there is no sound 
reason for the choice. It is unfortunate that there seems to be 
difficulty in getting a choice reconsidered, apparently because 
someone might be put to the trouble of writing a letter or altering 
a dmwing or thinking about a job a second time-or perhaps even 
the first time ! For example, a stud required the maker‘s initials 
on the cylindrical surface, and the date upon the end. The whole 
inscription could have been placed in either position in a single 
operation, but separate places were insisted upon and two 
processes needed. What justification could be advanced, is not 
easy to imagine. A round-headed pin may be marked on the 
periphery of the head or on its end. If the pin be long, end 
marking will necessitate a dow operation whether hand- or 
machine-marking is adopted, whereas rolling the inscription 
on the periphery will be quick, irrespective of the length. 

Charactet Sizes. People are inclined to over-estimate the 
size of characters they require. Often orders are placed in a 
misapprehension OF the size really wanted. Users and designers 
might take more troubie to specify standard size characters. 
These are A-, A-, &-, &-, $-, +, and +-inch characters. 
Characters smaller thaa &-inch should be called for only after 
mosc careful consideration. Whilst punches have, for demon- 
stration purposes been produced with the Lord‘s Prayer in 
usable relief characters within a Q-inch diameter cirCit, the 
demands being made on operatives having the skill necessary 
for cutting charmers below &-inch are extremely heavy, and 
should not be increased *out carelid thought. Every non- 
standard piece produced retmds the wat dforr. 

Arrangment of Characters. Characters arranged on Bat sur- 
faces in a & d a r  fashion shotrid ’be avoided Taking a bolt 
head (Fig. 4), at a is  m arrangement ofren asked for, demanding 
a specially made stamp. It ins no great l a&%,  and can be 
replaced with arrangement b when the mure economical steel 
type can make the impression. An impression which is too long 
t o  fit rhe head in a single lime can generally be split as at c 
again using type. It is important to avoid ccnnpletdy inter- 
changeable punches for circular inscriptions w h r e  the matter 
changes, as for  lo^ numbering or d d n g .  Des&ners put forward 
from time to time what theymay considerm be bright new ideas, 
for example, to make dies as shown in I?&. 5 by cutting oha- 
racters on the ends of segmental pieces which will give inter- 
changeability to circular stamps. These tools must be made by 
slitting up annular rings, and h e  ,fine work necessary M the 
Gaper sides is misapplied in war time. Such stamgs carmot be 
used for work of other diameter than that for whioh they were 
designed, and do not justify the expendim of skilled labour, 
since equal results can be obtained by the solid pundh, with smrrll 
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cylindrical inserts, easily produced, for the changing elements 
(Fig: 6). 

Application of standard steel type to a circular job is depicted 

a b 

C 
Fig. 4. Arrangement of Characters on Bolt Head 

In old-style production, punches could be made either way 
with indifference, but since it has become necessary.to provide 
punches for aircraft concerns at the rate of hundreds per week, 
mechanization and tooling has been vital to the output needed. 

Small articles have to be marked, and admittedly these often 
call for very small inspection punches j nevertheless, the removal 
of metal so as to leave upstanding four, five, or six relief cha- 
racters within a +-inch circle calls for high skill. An increase of 
size to &-inch, which reference back to the purchaser has often 
brought, at once opens the manufacture of the punches to a 
wider group of operatives, and eases delivery considerably. 

Fig- 6. Use of Solid Punch 
with Cylindrical Inser- 
tions, instead of Seg- 
mental Pieces 

in Fig. 7, which gives straight inscriptions diverging but little 
from the curved shape. Marking punches used by inspectors to 
denote acceptance of approved parts are sometimes wanted 

Marking for Subsequent Filling. A growing amount of mark- 
ing is done (for example) on instrument dials, in which the 
marking is later filled with pigment to make it more readable. 
Because the impression at the face of the work is not a replica 
of the fine cutting edge of the die, but of a plane some distance 
back from the edge, machine-engraved dies give more perfect 
results than hand-cut dies. No matter how skilfully the hand 
craftsman plies his files and chisels in cutting the lettering, he 
can never achieve the mathematical accuracy of the precision 
engraving machine, and a plane through his die will show dis- 
tortion of characters. 

Fig. 5. Assembly of Seghental Pieces in Circular Stamps 

(Fig. 8, Plate 1). Again, insistence on circular arrangements 
(Fig. 8a) is time-wasting futility; and the production of punches 
is much facilitated by straight-line inscriptions (Fig. 8b). 

Fig. 7. Standard Steel 
Type used for Circular 
Marking 

A warning as to the material to receive such markings may be 
useful. Lower press loadings a v  needed by annealed material, 
but there is a tendency to “drag down” inside closed characters 
such as 4, A, B, and so on. When these characters are filled with 
pigment, the lowered areas show, not in outline, but as solid 
blobs. The same material in harder condition will show less of 
this characteristic, and may have a pronounced burr raised 
around each character. If polished down, the character will be 
more clear and satisfactory, though the load needed to secure 
the impression will be higher. This kind of thing has long been 
known to scientific workers in connexion with hardness testing* 
but is not yet widely known to industrial workers. The thickness 
of thc work influences the severity of drag-down. Tests of the 

W I N S ,  G. A. 1925 Proc. I.Mech.E., p. 611 : “Hardness Tests 
Research : Report on the Effects of Adhesion between the Indenting 
Tool and the Material in Ball and Cone Indentation Hardness Tests. 
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reaction of the material to marking should be made; or deduc- 
tions drawn, from previous experience, of the hardness required. 
The latter should be specified to suppliers in a recognized hard- 
ness scale. 

I N D E N T A T I O N  MARKING 2 EXAMPLES O F  MARKING 
METHODS A N D  EQUIPMENT 

General-Purpose Murking Machines. Cylindrical components 
can easily be produced on machine tools, and the important 
part they take in design of engineering mechanism and struc- 
tures has had notable repercussions on the application of marking 
devices. Such a component can be rolled along a simple anvil or 
mounted readily for rotation upon the axis. It can be marked 
with a flat die tangential to its surface with correct geometry 
impossible in a concave die fitting its surface. Two machines 
one British and one American, for this duty, are illustrated in 
Figs. 9 and 10, Plate 1. By inversion of the process, flat work 
may be marked in these machines by rotary dies. The die is 
reciprocated by a hand lever in each case. In the bench machine, 
pressure is applied to the die by a hand lever and square-threaded 
screw; whilst the floor machine has a pedal for this purpose. 

A power-operated machine on similar lines is shown in 
Fig. 11, Plate 2. The marking die is reciprocated by mechanical 
gearing and the pressure is applied by a hydraulic cylinder. The 
machine in the photograph is equipped with a special fixture for 
marking bevel gearwheels on the back cone. Few power- 
operated machines are at work in this country, probably because 
the output obtainable from hand machines is so very high. A 
British motor-driven machine arranged for marking the sizes 
on twist drills is shown in Fig. 12, Plate 2. A gate delivers them 
singly from a chute to the marking die set in the reciprocating 
table. They roll between the die and a pressure pad and are 
delivered back to the work tray by gravity. Much flat work is 
marked in presses by flat dies, and the method is usually to be 
preferred in cases of flat work. 

Fig. 13, Plate 2, shows a 
die used by rolling to produce the graduations and figures on 
the barrel of a 1-inch micrometer. The indicator of a tyre tester 
is illustrated in Fig. 14, .Plate 2, and a die producing a similar 
indicator in Fig. 15, Plate 2. Figs. 16 and 17, Plate 3, show an 
engine revolution indicator dial plate and the marking die which 
produces it. 

Figs. 18 and 19, Plate 3, are dies which mark accurate gradua- 
tions on aircraft instrument plates. The method of engraving 
dies of this kind permits not only plain dividing, but also dividing 
on a logarithmic basis with accuracy. The process also produces 
dies for curves of non-circular plotting to a high degree of 
reliability and accuracy, as witness the die and a product from a 
similar die shown in Fig. 20, Plate 3. Some lettering was deleted 
from these photographs. Each of the curves is tested at five 
points. Errors at all points had to be less than f0.005 inch. 
Rotary dies for cylindrical compass parts appear in Fig. 21, 
Plate 3. 

Though the parts just illustrated are of fast-cutting materials 
none could be engraved at the speed of marking, which produces 
from 50 to 1,000 parts, according to design, in the time taken 
for each part to be engraved. 

Micrometer collars of centre lathes are marked by roller dies 
(Fig. 22, Plate 4). The conical dial of a grinder was redesigned 
to be marked on a press by two dies shown in Fig. 23, Plate 4. 
The press could be used for graduations, but not for figuring; 
but a flat face for the numerals removed a wartime difficulty. 
This idea might well be noted by other designers. A special 
machine for conical work is now available; Fig. 24, Plate 4, 
depicts one such machine arranged for graduating and figuring 
a time fuse. Products of another category-optical instrument 
parts-appear in Fig. 25, Plate 4. 

Press tools for graduating and figuring a time fuse by two 
operations without removing it from the tools are shown in 
Fig. 26, Plate 5. The fuse is pressed into an internally serrated 
graduating die, the sliding packing is withdrawn, and a second 
stroke of the press actuates the twenty-nine numbering punches 
simultaneously by a cone, the fuse entering a clearance hole in 
the packing. Cases are on record of such diesland punches 

Examples of Functional Marking. 

producing over a million fuses. The long die shown in Fig. 27, 
Plate 5, graduates one-quarter of the swivel base of a machine 
vice. An aluminium alloy tube, part of an aircraft instrument, 
is marked by a flat die about 4 inches square, using a rolling 
marking machine with a fixture indicated in Fig. 28, Plate 5. 
The impression produced in a matter of seconds by the die 
would take hours by engraving. There is a tolerance of &0.005 
inch for any graduation line from the datum line at the left-hand 
edge (see the spare die on the machine table). 

Examples of Marking for Identification of Purpose. The 
greatest volume of this work is probably concerned with aircraft 
components. Interchangeable steel type is widely used; it is 
assembled in holders for striking with a hammer (Fig. 29, 
Plate 5) or for use in a press or marking machine. Any com- 
bination of characters can be set up in a few seconds; so with 
this equipment, solid dies can almost be avoided for numbering 
parts. Flat work may be numbered in rolling machines, the type 
for this purpose having tapered sides to facilitate assembly into 
roller form whilst keeping all letters or figures interchangeable 
(Fig. 30). The processes of manufacture are, however, more 
involved than for flat type, and the changing of inscriptions is 
slower. Segmental type should be limited to cases in which the 
component cannot be adequately supported for press marking, 
and where most work is cylindrical, though a small proportion 
of flat work remains, so that one machine can handle both 
varieties. Fig. 31, Plate 5, shows a machine using type to number 
strong steel rings, whilst Fig. 32, Plate 6, indicates equipment for 
marking frail rings (not shown) mounted upon adaptors held 
in a fixture and rotated by the die turning the ball-bearing 
spindle, the ring being squeezed between the die and adaptor. 

Sufficient pieces of one sort justify a solid die, especially with 
small-diameter steel parts, such as $-inch diameter igniter 
keys for fuse filling (Fig. 33, Plate 6). Frail cngine intake pipes 
shown (Fig. 34, Plate 6) welded up from sheet can be numbered 
without distortion. As the elliptical section is about 43 x 3+ 
inches, and the metal thickness about 30 mils (0.030 inch), 
internal support is vital. A ball-bearing fixture with spindle- 
carrying ends suitably shaped to the inside of the pipes affords 
support during rolling. 

There is a wide field of marking for identification of purpose 
in the tool industry. Fig. 35, Plate 6, shows equipment for 
marking adjustable reamers. The die marks indications for 
adjustment for size, etc., location of the reamer from the 
adjusting pinion hole being effected by a pin which engages 
before pressure is applied. 

Effect of Relation of Work Diameter and Depth of Impression 
in Roll-marking Small Cylindrical Parts. In marking cylindrical 
work with flat dies, transverse stresses are set up in the cha- 
racters of the dies by contact with the (sloping) cylindrical face 
of the work. As the die moves, each character tip meets the work 
some distance from its vertical centre line (Fig. 36). 

The reaction is along the radial line from the point of contact. 
When the diameter is small and the impression relatively deep, 
these stresses rise to a high value which results in low die life. 
The die should accordingly be made so that the depth of im- 
pression is automatically limited by the die itself. The machine- 
engraving process of die manufacture permits the making of 
dies with characters standing out from the body of the blank 
by a controlled amount, which can, under coLmmercial con- 
ditions, be maintained accurately at a figure as low as 2 mils 
(0.002 inch). The smooth background prevents impressions of 
a depth greater than the height of engraving of the characters, 
and ensures that the ratio of depth to diameter does not exceed 
a chosen value. The process involves the generation of the cross- 
section through the characters by a rotating cutter. Control of 
the form of the cutter can make an angle which compensates for 
the transverse stresses arising from the .combination of depth 
and diameter used. In Fig. 36 the curves show “loss of support” 
or equivalent reduction of cross-section, corresponding to the 
nature of stresses imposed, for various depths of impression. 
The angle found to be satisfactory for average work is 40 deg. a 
side; but a die for marking 9 mils (0.009 inch) deep on a &-inch 
(nominal) tap shank 0.320 inch diameter suffers a loss of support 
of 19 deg. To improve the die, the angle of 40 deg. is increased 
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Fig. 1. Pair of Dies for Embossing Ends of Drums 

Fig. 9. British Marking Machine (Bench Pattern) 

Fig. 2. Coining Dies and their Products 

Fig. 3. Electrical Etching Machine 

b a 

Fig. 8. Circular and Straight-line Inscriptions 
[I.Mech.E., 19431 

Fig. 10. American Marking Machine (Floor Pattern) 
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Fig. 12. Motor-driven Marking Machine for Twist Drills 

Fig. 11. Power-operated Marking Machine 

Fig. 13. Die for Marking Micrometer Barrel 

[I.Mech.E., 19431 

Fig. 14. Indicator Fig. 15. Die for Indicator for 
for Tyre Tester Tyre Tester 
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Fig. 16. Dial for Revolution Indicator 

Fig. 19. Another Die for Marking Aircraft Instrument 
Plates 

Fig. 17. Die for Marking Revolution Indicator Dial 

Fig. 20. Non-Circular Curves on Die and Plate produced 
from Similar Die 

Fig. 18. Die for Marking Aircraft Instrument Plates 
[I.Mech.E., 19431 

Fig. 21. Rotary Dies for Cylindrical Compass Parts 
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Fig. 22. Micrometer Collars (for Lathes) are marked by Roller 
Dies above 

Fig. 24. Marking Machine for Conical Work, e.g. 
Time Fuses 

Fig. 23. Combination of Pressed Graduations and Flat 
Face for Numerals 

Fig. 25. Marking on Conical Surfaces of Optical 
Instrument Components 

[I.Mech.E., 19431 
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Fig. 26. Press Tools for Marking Time Fuse in Two 
Operations 

Fig. 29. Holder with Steel Type 

Fig. 27. Example of Long Flat Die 

Fig. 30. Type of Segmental Form for Assembly into Roller 
Form 

Fig. 28. Flat Die for Marking Aluminium Alloy Tube 

[I.Mech.E., 19431 

Fig. 31. Use of Steel Type for Marking Strong 
Steel Rings 
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Fig. 35. Equipment for Marking Adjustable Reamers 

Fig. 32. Equipment for Marking Frail Rings mounted on 
Adaptors 

Fig. 38. Fixture which Avoids Abrasion and Scoring 

Fig. 33. Solid Die for Marking Small-diameter Pieces 

Fig. 34. Thin Sheet-metal Pipes marked without 
Distortion Fig. 39. Holder and Dies for Marking Taps 

[I.Mech.E., 19431 
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Fig. 40. Channel Fixture for Empty Fuse 

Fig. 42. Marking Ring of Time Fuse 

Fig. 41. Anvil used when Marking Fuse after Assembly 
with other items 

Fig. 43. Cradle used for Marking Complete Time Fuse 

[I.Mech.E., 19431 



Plate 8 MARKING METHODS A N D  W A R  PRODUCTION 

Fig. 47. Cantilever Fixture for Marking Light-alloy 
Casting 

Fig. 44. Marking Deeply Cupped Item, using Hollow 
Spindle Fixture 

Fig. 48. Automatic Numbering Head 

Fig. 45. Flypress used for Marking Punches 

Fig. 46. Example of Punch Marked in Flypress 

[I.Mech.E., 19431 

Fig. 49. Cup and Ball Bed for Tapered Work 
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impressions, wholly or partially, by grinding. Distortion of tap 
shanks in hardening is due to a combination of the stresses in 
the rod from which the taps are made, with stresses imposed by 
the plastic displacement in the marking operation. At hardening 
heat the stresses are released, bending takes place, and the 
humped side is usually found to be marked. When grinding com- 
mences this humDed side touches the wheel first, and suffers 

by the angle given in Fig. 36, the increment being modified 
according to experience; this measure has stopped premature 
breakage of dies used on work of this kind. 

Transverse stresses may be increased by crude fixtures used 
for supporting the work. One popular type is shown dia- 
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Fig. 36. Effect of Diameter of Work upon Loss of Support, 
for Various Depths of Impression 

grammatically in Fig. 37. Small sizes cannot have ball bearings 
or adequate lubrication. 

Frictional effects increase the load on dies, which display 
abrasion and scoring in the direction of rolling. Such effects are 
avoided by the fixture depicted in Fig. 38, Plate 6. A single 
large roller mounted on two taper roller bearings supports the 
main load, and the work is centred over it by two adjustable 
fences which move at an angle of 45 deg. to the horizontal, 
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Fig. 37. Work supported on Rollers during Marking 

giving automatic compensation for height in relation to the 
diameter of the work. 

Engineers’ taps require marking with much information, and 
need to be especially legible to-day, when so many workers 
issuing and using taps are unskilled people who cannot recognize 
the differences between, say, +inch Whitworth, B.S.F., a near 
B.A. size, and other standards. 

Distortion of tap shanks which are to 
be ground (not merely polished) leads to destruction of the 

Distortion of Work. 

the greatest loss bkfore finished size is reached. There is thus a 
danger of the impression being ground out. A subsequent batch 
marked deeper will have more displacement, more bending, 
more metal to take off to reach straightness and size, and more 
danger s t i l l  of grinding out the impression. Thus a “vicious 
spiral” is started, from which the only retreat is inwards. 

Remedy for Distortion. The machine-engraved die of limited 
depth offers at last a solution to this problem. A light grinding 
allowance can accompany light impressions. Only these dies can 
give light impressions with reliability. If, in an inscription run- 
ning to several lines, one line is longer than the others, the out- 
lying portions of this line will be marked no deeper than the rest, 
since the background of the die limits the depth at all parts of 
the die face. 

As a war time measure of co-operation, tap manufacturers 
are now accepting a standardized arrangement of details to be 
marked, and Fig. 39, Plate 6 shows a holder with a set of dies 
for this purpose. 

Stresses in Rotary Dies used on Round Work. Reverting for a 
moment to stresses in dies used for roller marking, and con- 
sidering again the endurance of such dies, Fig. 36 depicts how 
the performance of a flat die used on round work is affected by 
the ratio between the depth of impression and the diameter of 
the work. The curves also hold good for rotary dies used on flat 
work. It often happens that there is a desire to mark work in the 
lathe by a rotary die, usually when a proper marking machine is 
lacking. A rotary die will work with cylindrical components, 
but it will now be seen clearly why its performancejs usually 
poor. The rotary die is handicapped not only by the loss of 
support which a cylindrical part robs from the flat die, but also 
by the lack of support inherent from its own cylindrical form. 
There are thus two losses, and it is at last clear that the rotary 
die is always at a disadvantage, although now the cause is 
recognized, the limitation of depth and the correction of bevel 
angles can go far to improve its performance. Regarding the use 
of a lathe for marking, space does not permit the author to do 
more than to make the following point: few lathes cost less 
than three marking machines, and one marking machine will 
usually do more than three times the work of a lathe on marking, 
even though the work may be already in the lathe for other 
operations. Moreover, correctly tooled marking is to-day a job 
for girls. 

There are many 
instances of the marking for identification of responsibility, e.g. 
shell fuses, where it is common to apply the number of the fuse, 
initials of maker, date of manufacture, and sometimes a batch 
number also. Figs. 40 and 41, Plate 7, depict a channel fixture 
for an empty fuse and an anvil for the same body after assembly 
with other items. 

A ring of a time fuse is marked on the spindle fixture shown 
in Fig. 42, Plate 7, but the complete fuse cannot be placed over 
a spindle and must be rested in a cradle, as in Fig. 43, Plate 7, 
from which photograph the fuse is unfortunately missing. 

A deep cup with no hole in the bottom is marked on a conical 
surface at the top, with the machine and hollow spindle fixture 
of Fig. 44, Plate 8; this is hereby made quite an easy operation 
requiring only unskilled labour which can after a few minutes’ 
practice mark several hundred pieces per hour. 

Generally the speed of operation of these hand-worked 
machines is high; 600 pieces pel: hour is quite common. Girls 
constantly working on one type of fuse become extraordinarily 
proficient and in one case known to the author, eleven characters 
are marked at the very high rate of 13,000 pieces per ten-hour 
day. Several cases of over 1,000 pieces per hour are known. 

Flat surfaces are best marked in presses. Air or hydraulic 
presses offer best control and crank presses the least. Much 
useful work is done on the simple flypress (Fig. 45, Plate 8), 

Marking for Identification of Responsibility. 
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which shows a girl marking (upon marl&g punches) details of 
character identity, size, and other information. The marked 
punch itself is shown in Fig. 46, Plate 8. This operation is of 
course in no way connected with the forming of the character 
on the punch, but involves making a sunk impression in the side 
of the punch body which will facilitate its identification by the 
user. Care is needed in the selection of flypresses for marking. 
Whilst open-fronted or C-frame presses will do light work, 
double-sided or arch frames are needed for heavy work. For 
any given momentum of the fly weights, the load on the die 
which a fly press exerts and the depth and size of impression 
possible are dependent upon the rigidity of the press. The weak- 
ness of the open-fronted flypresses does not apply to air or 
hydraulic presses since these apply load on the die by squeeze 
action from power fluid and not by arresting a mass imbued with 
kinetic energy. 

Fig. 47, Plate 8 shows a fixture of cantilever form made to 
support a weak casting of light alloy which was formerly en- 
graved with about 40 characters in the belief that marking was 
impossible. The substitution of marking for engraving was made 
possible by the die and fixture shown, with an increase in pro- 
duction of approximately 100 times, using a more lightly loaded 
type of machine and a lower grade of labour. 

Consecutive numbering is still being done by hand stamps 
in ignorance of equipment such as the automatic numbering 
head shown in Fig. 48, Plate 8. The characters are cut on the 
periphery of wheels fitted with indexing and advancing gear. 
This gear is operated by a striker fixed to the press frame and 
making contact with the trigger of the head. 

The use of dies of limited depth is not confined to rolling 
work. Flat articles can be marked on both sides simultaneously 
even if the inscriptions are not “balanced”. The background of 
one die becomes the support, whilst marking of the second side 
finishes the operation. Not only is the speed doubled by virtue 

of two impressions being made at once, but the time usually 
occupied in special stacking or sorting to avoid marking one side 
with both dies is avoided. 

Where taper exists, as on drop forgings, castings, or hand- 
ground work such as file tangs, a cup and ball bed as in Fig. 49, 
Plate 8, gives self-alignment and uniformity of strength of 
impression from side to side of the work. 

The paper would not be complete with- 
out reference to marking of synthetic plastics. All that can be 
usefully said is that most of these materials exhibit a brittleness 
which makes marking difficult and the work has to be done by 
a die heated to a fairly closely defined temperature. Only a 
shallow impression is possible, but pigment from imitation gold 
leaf which can be fed in paper roll form through certain machines 
during marking, renders impressions more discernible. A few 
plastics can be marked quite well at atmospheric temperature 
and, for the moment, only actual tests can indicate into which 
class any untried material will fall. 

Synthetic Plastics. 

CONCLUSION 
The author hopes that sufiicient information has been given 

to show engineers that if the methods used are sound, many 
things are now possible in marking metal components. Very 
high rates of production can be obtained with unskilled labour 
at a modest outlay both for first cost and maintenance of equip- 
ment. Consultation with the makers of marking devices at an 
early stage will go far to avoid needless handicapping of the war 
effort by use of inefficient processes. The author appeals to the 
engineers of this country to conserve the already overstrained 
capacity of the marking devices industry, and trusts that the 
examples given in the paper will serve as a guide to what is 
reasonably practicable, and what should in the national interest 
be avoided. 


