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CHAPTER 1.

VARIOUS KINDS OF ELECTROPLATERS.

There are all sorts and conditions of men among electro-*
platers. Some few among them are unusually well-in-
formed and intelligent men, masters of their art and of
many things not immediately connected with it; but the
majority of the rank and file, as in most other. businesses,
either from force of circumstances or from choice, have
confined themselves to one line or class of plating, until
they have become specialists. This course is, we think,
Jarely adopted deliberately, but goes on gradually and un-
consciously, from the fact that they have had the most ex-
perience, and consequently the best success in particular
lines ; and so we have nickel platers who know little of gold
or silver work, jewelry platers who cannot successfully use
nickel and copper on large work, platers of iron and steel
who are lost on silver ware and musical instruments, etc.

When such a man is driven from his particular line by
the temporary loss of a situation, he is apt to feel keenly his
deficiencies in the general knowledge of his profession and
to make spasmodic attempts to remedy them. Under these
conditions, reference to his ability in nickel plating in a
jewelry town, or compliments on his skill with gold in a
copper plating plant, are apt to strike him as a bitter mock-
ery and make him regret the fact that he allowed himself
to become a specialist—even a skilled one.

This is a wrong condition of things, to say the least.
Any person following the plating business as a means of
earning a livelihood should have the whole category of
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6 THE POLISHING AND PLATING OF METALS.

solutions, classes of work and the different methods of
handling them well within his grasp, so that if one line of
work is overcrowded and underpaid, he may seek employ-
ment in another line; or if one position is unsatisfactory,
he may seek another with a reasonable hope of finding
something to his liking. The old adage that a rolling stone
gathers no moss may be true, but a plater does not need
moss, and the rolling stone surely gathers polish, which, in
the case of the plater, is equivalent to experience and knowl-
edge. No plater can hope to become an all-round work-
man, capable of handling successfully any position which
may be offered him, except by actually doing commercially
the various classes of work he is desirous of being capable
in. The only way to practically and completely obtain this
knowledge heretofore has been to change about from shop
to shop, getting positions on different classes of work. The*
_ best places to gain this knowledge are the large job shops in
Providence, New York, Philadelphia, Chicago and other
large cities. Some of these shops handle everything that
comes their way in plating, polishing or coloring, from a
pants button to a Pullman palace car, or eight and ten foot
panels for the main entrance of a “sky-scraper.” The
work in such shops is handled quickly, cheaply and usually
in large quantities, so that the wideawake plater, seeking
knowledge, may have his wish gratified by obtaining a few
months’ employment in one after the other of such establish-
ments. He should get on friendly terms with the head
plater, not only for what he can learn, but also in order
to make the acquaintance of other platers. He should al-
ways have a notebook and pencil handy, but learn to use
them without attracting too much attention, make the best
use of his opportunities and absorb as much knowledge as
is possible in the various shops in which he chances to be
employed. As a general rule, platers are very liberal with
their knowledge and are willing to set right their brother
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workmen with limited experience. There are some ex-
ceptions to this rule, however; some platers who have
actually become so hidebound as to refuse to give out any
knowledge, if they possess it. An investigation will usu-
ally show, however, that platers of this class generally have
a very limited knowledge themselves and are afraid that
they may lose what little advantages they do possess.

"I a practical man in the plating business knows a certain
thing, it is folly for him to guard it as a secret because its
value does not lie in the knowing, but in his ability to apply
that knowledge ; thus, I might tell a dozen platers the for-
mula for a certain shade to finish in French gray, or rose
gold, yet they would not be able to get just the same results
that I would; in fact, they would all, very likely, get a little
different shade of finish upon the work. It is not the
formula that gets the results, but the individuality of the
operator, and his experience and skill are what count.

A general knowledge of chemistry pertaining to plating
should be very beneficial to the practical plater, although
I have known practical chemists to make very ordinary
platers. A thorough knowledge of dynamos and electricity
should also be of value. Both of these are obtainable at
small cost in this age of night schools and correspondence
schools.

But what shall we say of the man who, from circum-
stances beyond his control, is unable to move about from
city to city and from shop to shop, standing the sometimes
heavy loss in idle time and expense, for the sake of buying
experience? Is there a night school for him, as well as for
the chemist and electrician? I am sorry to say that there
is not. Chemistry and electricity he should certainly study
at the night schools; they will unlock for him a world of
mystery in his daily work and give him advantages, the ex-
tent of which he cannot appreciate until he has acquired
them, But the science of electroplating is so new, and is
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changing so rapidly, that the writers on the subject are com-
paratively few and those we have are generally students,
rather than practical men. In a business compounded so
intimately of mechanical, chemical and electrical processes,
the student is apt to minimize or overlook altogether the
importance of matters outside those in which he is inter-
ested. Thus, we have chemists experimenting on solutions,
electricians improving the means of handling electricity,
mechanics designing improved machinery, salesmen push-
ing the sale of all of them, but no one to whom the plater
can go for an estimate of the relative importance of these
improvements in the plating shops.

There are books on plating, certainly but they are of two
classes (1) treatises which require a knowledge of chem-
istry, and then have to be read with discrimination and
allowance made for the difference between laboratory ex-
periments and shop practice; and (2) compilations from
the note books of practical platers through a long series of
years. The latter class are the ones most frequently pur-
chased by practical platers and afford considerable assist-
ance to those who have sufficient knowledge of the business
to reject at a glance the old formule and discarded recipes
with which they are cumbered and to select intelligently and
use with skill the finishes and solutions which are necessary
occasionally in the jobbing shop.

Nothing ever comes out of these books. Edition after
edition is sold and each subsequent edition contains all of
the matter found in its predecessors and whatever may be
added from its contemporary publications and the trade
journals. Fach new edition is proudly advertised as “re-
vised and enlarged;” enlarged, certainly, but not revised,
for nothing is ever thrown away. Many of them print page
after page of formule, only to add at the bottom that so
and so says they are useless. As historical collections they
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are valuable, but to the young plater they are misleading
and unsatisfactory.

Technical books are generally ten years behind the most
“advanced practice in any line, for the reason that it takes
about that time for the experimental practice to become
standardized and accepted. This is particularly the case
in the plating business, because, as a commercial pursuit
it is less than fifty years old and has been constantly com-
bining chemical, electrical and mechanical processes, all of
-which are advancing rapidly and unevenly, so that it has
been obliged to keep pace with three separate and distinct
sciences.

In such a case all that is left the plater to do is to buy
the books as they are published, read them with discrimina-
tion and reject all that he finds will not work out in shop
“ experience.

This may seem strange language from a man who is him-
self writing a book, but I have found it to be a sober state-
ment of fact, and I am personally acquainted with so many
platers who have bought everything that is published and
then been disappointed, that I am sure most platers of ex-
perience will agree with the above statements. I know
of but one book on plating that has been written from the
stahdpoint of the electroplater and that is designed for the
apprentice ; but the demand for it has been so large that I
am tempted to give the trade something from the same point
of view only more complete, and I expect to get the same
treatment from my readers that I have advocated in the
preceding paragraphs.

Salesmen from the supply houses form a very important
source of information for the plater. They are generally
up-to-date and, if so inclined, can give the isolated plater
much that he should know ; and frequently they are a very
substantial help to him. They are on intimate terms with
platers all over the country, and their opportunities to ob-
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serve the efforts of skilled men are unlimited. Cultivate
the travelers, by all means; you will be well repaid for your
trouble.

- What the isolated plater, or the inexperienced man most
needs, I think, is to take a general survey of the work, in its
relative importance to that which has preceded and will |
follow; and in this manner he will find of supreme im-
portance in his work many things that the student and the
scientific man either ignore or take for granted. So I am
tempted to emphasize these things, and if much that is set
down here does not appear in other works on plating, the
skilled men in the profession who may chance to see this
must remember that I am not seeking to enlighten them,
or air my own opinions, but to tell a few things that others
have ignored and which the younger element of the trade
have not yet learned.



CHAPTER IL

SOME POINTS ON HYGIENE FOR PLATERS.

It is of the utmost importance to the professional plater
that he should understand something of the effects of the
hydrocyanic acid fumes, and the fumes of other acids and
chemicals used in the plating room. The writer can state
positively, from a very dear experience, that it is important
for any one who expects to follow electroplating for a liveli-
hood to start in as he can hold out. Without wishing to
discourage any one who may have a desire to follow this
very interesting and instructive line of work, I deem it wise
as an old-timer at the business to give some of my experi-
ences with the different chemicals, and their escaping gases,
which are in common use by platers. While stating their
effects upon my general health I desire to say that the same
conditions may effect other pepple differently, or not at all.
I am acquainted with platers"who have been at the business
for twenty years or more without any outward sign of
broken health. On the other hand, men at the trade for a
few years only are often taken with sickness of some kind,
caused by inhaling the noxious gases in the plating room,
sometimes unavoidably and sometimes through careless-
ness. :

Some platers are disabled for a time and forced to rest

on account of their systems being more susceptible to the

actions of the solutions and fumes. * For instance, the hands

of some men are much more easily poisoned by cyanide

solutions than others. The cyanide, getting in cuts, or

under the nails, and in the pores of the skin, causes a burn-
1§
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ing, feverish sensation, which is very painful. The hands
swell up and sometimes the arms swell also. Sores arise
frequently, where there has been any scratch or cut on the
skin. These maturate and forin a round hole; they are
very painful until the fever subsides and they begin to heal;
when the matter is removed, a hole or pit is left, which heals
quickly, if kept clean and dry.

In case the hands or arms become swollen or poisoned,
a rest from work should be taken until they are again well
and in a natural condition. Washing the hands in very
dilute carbolic acid water will alleviate the pain somewhat
and hasten the healing by neutralizing the cyanide. When
it is necessary for the plater to have his hands in cyanide
solutions from time to time, or to handle work that is sat-
urated with the solutions, it would be well to have a jar of
acidulated water, composed of eight ourices of sulphuric
acid to each gallon of water, close at hand so that the hands
may be plunged into it from time to time, thus destroying
the effects of the cyanide before it has had much time to
penetrate the pores.of the skin. A better plan is for the
plater to wear rubber gloves, where this is practicable.
The greatest drawback to the gloves is the fact that they are
easily punctured and, if worn in a leaky condition, are worse
than no gloves at all. The punctures, however, may be
easily and quickly repaired by the use of a little rubber
cement. '

The system being poisoned from contact with cyanide,
mercury dips, or copper solutions, often causes the break-
ing out of boils, or abscesses, upon the limbs or body, or
both. The writer once had a finger badly lacerated upon an
emery wheel; while in the process of healing the dressing
upon the wounded finger became saturated with cvanide of
copper solution; the arm and hand became badly swollen
and were very painful; finally a boil appeared upon the
hand; then two came upon the arm, with several others
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upon the back and other parts of the body. While under-
going treatment for this disability, my physician strongly
advised me to give up the plating business, in order to regain
and retain my health. This I did for a few months, but
soon returned to my old work. Plating seems to be like*
sailing. “Once a sailor, always a sailor.”

Caustic potash which is used so extensively for clean-
ing purposes by the plater, is also a poison to some consti-
tutions, and in any event is a medium which materially aids
cyanide, mercury or copper solutions to enter the system
and produce all kinds of blood troubles. The other potas-
siums and oxalates are also more or less poisonous. Potas-
sium poisoning varies greatly with the victim. In some
instances only certain portions of the hands or fingers seem
to effected, while in other cases the whole arm may be seri-

“ously poisoned and a case of blood poisoning ensue. In the

majority of cases, the first symptoms are intense itching of
the back of the fingers, followed in a few hours by minute
water blisters. If treatment at his stage is resorted to and
work suspended for a few days the hands readily assume
their normal condition, but once the workman receives this
warning and does not take precautions, a second, third, and
fourth attack are sure to follow, each a little worse than the
previous one. In the second attack the blisters are larger
and the itching more intense; the blisters break, leaving
raw patches which heal very slowly. In the third and
fourth attacks, the skin begins to thicken and after the blis-
ters have disappeared begins to crack open and peel away,
leaving raw spots and incapacitating the workman from
doing any work which involves the use of his hands. As
soon as a plater finds these symptoms coming on he will do
well to go to his druggist and have the following prescrip-
tion put up: '
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Syr. Ferri Todide.................coiiiiiina.... 6 dr.
Syr. Sarsaparilla ........ ... e 2 oz
Dose: A teaspoonful after each meal

To allay the extreme itching, the hands may be held in a
bowl of tepid water and C. P. carbolic acid. A teaspoonful
of acid to the quart of water. This bath may be saved and
the hands immersed in it from time to time. Care should
be taken to stir the bowl with a spoon before plunging in
the hands as the acid sometimes has the tendency to separate
and sink to the bottom, and unless stirred will burn the
fingers. Resinol is a prepared salve which can be had in al-
most any drug store, and which has a tendency to draw
the poison from the fingers and keep back inflammation.
This should be applied freely to the affected parts, and the
fingers bound up for a few hours until all inflammation has
disappeared. When the following ointment which is a
skin grower and aids in producing a normal tissue should be
applied :

- 1] 7 ) LN 14 dr.
Sterilized Olive Oil..........cooiiiiiiiinnnine. 2 dr.
Vaseline ...ovevvnnieiiineineiennnnnenennnnnnn 2 oz

This skin food should be freely applied to the hands and
fingers before retiring for the night and a pair of loose cot-
ton gloves pulled over the hands. Where the skin is abnor-
mally thick, this food softens it and penetrates the crevices,
helping to form good healthy underlying tissue. Without
a skin food, the skin is apt to remain so very thin that it
breaks with the slightest pressure. During troubles of this
kind, all soaps which contain alkali must be abandoned, and
where necessary to use soap at all something of the nature
of Cuticura soap, surgeons’ green soap or pure Castile only
should be used. It would be much better, however, to avoid
the use of all soaps for the time being.
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Cyanide fumes also affect the general health of platers,
in time, where there are large quantities of strong cyanide
used, with insufficient ventilation of the plating rooms. This,
however, takes some time, and where the plater will use care
in doing his work and refrain from handling cyanide in any
form any more than is absolutely necessary, at the same
time keeping the room well ventilated, so that he will inhale
as little of the fumes as possible, observe the laws of nature
concerning his everyday life, be temperate and of regular
and proper habits, he will probably escape most of the evil
effects common to most platers.

Some of the common effects of inhaling cyanide fumes
are a loss of appetite, bitter taste in the mouth; dryness of
the throat and nose; swelling of the passages in the head;
soreness over the eyes, and a languid, tired feeling. This
may go on for some time without appearing to grow any
worse, if no rest is taken. Then the sufferer is liable to
attacks of dizziness, being unable to stand at times; then
vertigo and vomiting may follow. These spells may come
on every week, or oftener. When the plater gets into such
a state of physical weakness that it is liable to have serious
effects upon his future health, and also interferes with his
work, he should by all means take a much needed rest.

Very strong cyanide fumes, when inhaled in large quan-
tities, as, for instance, when a new solution is being made,
or a large quantity of cyanide dissolved for any purpose,
will often cause a fluttering of the heart, making it difficult
to breathe. In this case the plater should go immediately
into the outer air and inhale the fresh air by taking deep
breaths, expanding the lungs and driving out the poison-
ous fumes. The digestion is also sometimes affected by the
different gases parching the mouth and throat, thus dry-
ing up the saliva that should go into the stomach to help
digest the food. The fumes from lacquer and lacquer
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thinner have a very drying effect upon the mouth, throat
and lungs.

Where cyanide solutions are used in large quantities,
hooks and tongs, long enough to reach to the bottoms of the
vats, and suitable for removing any pieces of work that
may drop to the bottom, should always be at hand. They
should be used instead of the plater, or his assistant, thrust-
ing his arm into the poisonous solution ; platers do this en-
tirely too much. When a piece falls to the bottom of the
vat, it is much quicker to reach the hand in and get it out
than to fish for it with a hook or tongs. While no evil
effects are noticeable at the time, still a continyation of this
practice is bound to bring retribution sooner or later. It
is only reasonable to suppose that, as the pores of the skin
absorb the cyanide every time the arms come in contact with
it, cyanide being. very penetrating, it is only a question of
time when evil results will follow, depending upon the
frequency with which the poison is allowed to come in con-
tact with the body and the amount absorbed. Much de-
pends also upon the habits of the individual and his physi-
cal condition. All these things have a bearing upon the
result, either for good or for evil, and so they are worth con-
sideration.

Platers who are closely confined, or who work in poorly

~ventilated rooms, should take as much out of door exercise
as possible, and make a practice of inhaling good, fresh
air freely, always sleeping with a window open when the
weather will permit it. Exercise that is calculated to stim-
ulate a good circulation of the blood is of much value, as the
action of the fumes common in the plating shop has a tend-
ency to cause a sluggish circulation.

Plenty of good, wholesome and blood-producing food
should be taken and the plater should drink freely of water
and milk. Many platers are addicted to strong drink and
nearly all of them to the use of tobacco, and almost without
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exception, if asked for a reason for it, the answer will be
that they think it is an aid in counteracting the acid or
cyanide fumes, as the case may be.” This is a mistake, but
it is generally used as an excuse and I believe that some
platers really think that they could not get along without
their regular dram. The fact is that any alcoholic beverage
not only does not counteract cyanide poisoning, but, if any-
thing, aggravates it. Cold baths, followed by brisk rub-
~ bing with rough towels, will stimulate the circulation of the
blood, thus aiding the system to throw off any forelgn mat-
ter which may be in the blood.

For platers who are working over strong cyanide solu-
tions continually, a Turkish bath, or vapor bath, once a
week is valuable where the system has become saturated
with cyanide when the bather begins to sweat freely in the
hot room, a distinct odor of cyanide can be readily detected,
thus proving beyond a doubt that the cyanide penetrates
the system and that a good sweat bath will remove a part bf
it at least. ,

Care should be taken to avoid drinking from vessels of
any kind that are used for dipping or handling solutions or
acids. It is a dangerous practice. You may, perhaps,
rinse the dish thoroughly before you drink, but some day
you will be in a hurry and forget to do this. Then, others,
not being acquainted with the nature of the dangers lurk-
ing about the plating room, and seeing you drink from this
same dish, may, at another time, drink from it without first
rinsing it. ‘This has often caused very serious and some-
times fatal results. It is a good,plan to have the drinking
cup fastened by a chain to the drinking faucet, to have it
always in place when wanted, thus preventing its use for
anything else and also avoiding the necessity of drinking
from any other vessel.

In using potash, lye, caustic soda, or any other strong
alkaline solutions in removing grease or cleaning, avoid
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as much as possible having the hands come in contact with
the solution, as it readily attacks the skin and dissolves it.
It also affects the nails to a considerable extent. Where it
is necessary for the hands to come in contact with these
cleaning compounds, it is advisable to have near at hand
a jar containing very dilute sulphuric acid; or a little nick-
el solution will answer the same purpose. It is very diffi-
cult to handle work on wires when the hands have been
in contact with any alkaline solution, such as cyanide or
potash, so that it will be found advantageous to dip the
hands into the acid water, or into a little nickel solution.
This removes from the hands the slippery or slimy coat-
ing caused by the alkali dissolving the skin and allows the
work on wires to be easily handled.

Cyanide taken internally, even in very small quantities,
usually proves fatal at once. If the victim still retains life,

peroxide of iron and potassium carbonates should be given
at once and the coldest water, or ice, if available, should

be applied to the back of the head and to the spine.

Sulphuric, nitric or muriatic acids, if taken internally by
accident, should be treated by giving the patient carbonate
of soda or magnesia, dissolved in water.

Potash or other alkalies accidentally swallowed, require a
few drops of sulphuric acid in water, or a drink of vinegar
or tartaric acid.

If poisoned by arsenic, the victim should be made to
vomit immediately, by thrusting the finger down the throat.
Then give freshly precipitated ferric hydrate and calcined
magnesia mixed with fifteen times the quantity of water.
Give a swallow of the mixture every few minutes until re-
lief is experienced.

For lead or copper salts, give a few drops of sulphuric
acid in a glass of water, or give him lemonade or bichro-
mate of soda.

_ The best remedy for cyanide sores upon the hands, when
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it is not convenient for the plater to take a rest in order to
allow the sores to heal, is to apply a piece of shoemaker’s
wax to the sore, first heating it until soft and then dropping
it upon the sore and pressing it on smoothly, when it should
be allowed to cool and harden. This will withstand the ac-
tion of the cyanide and protect the sore, giving it a chance
to heal. '

If the plater will use ordinary care to keep his roams
well ventilated and watch himself closely and continuously,
he will be likely to have little trouble; but most platers do
not learn this until they have had ‘one or two severe frights
and an occasional spell of sickness. In the plating room,
as in railroading, a moment’s carelessness may cost a life,
and the beginner should know it in advance.



CHAPTER III

THE POLISHING ROOM ITS MACHINERY AND
MANAGEMENT.

One of the commonest mistakes made by inexperienced
~persons who are embarking in the plating business is in
laying out the plating rooms as conveniently as possible
with the space at hand, without taking into serious consid-
eration the amount of space and light required in the pol-
ishing department. Such persons will usually give this
very important branch of the business any space that may
not be necessary for other work, while, as a matter of fact,
the polishing and buffing room should be given the prefer-
ence in the matter of space and light; and this latter course
is always followed by those who are experienced sufficient-
ly to know the value of sufficient room for handling the
required work and also the absolute necessity of a good light
in order that polishing may be properly done rapidly and
cheaply. :

Of course the amount of floor space and the arrangement
of the polishing machinery in the room will depend entirely
upon the class of work to be handled. Large work, such
as flush pipes, tubing and other plumbers’ supplies, also rail-
ings, large panels and other bulky pieces, either of brass or
iron, require sufficient room about the polishing lathés to
handle the work freely and easily, without interfering with
the workmen at the adjacent machines. The room space
should also be large enough to permit of turning end for
end any piece of work you may be called upon to do.

Smaller work, such as cutlery, bicycle trimmings, hard-
ware and small brass goods, do not require as much floor

20
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Pig. 1. Heavy polishing lathe with 54-inch spindle, with tubular
bracing along the spindle.

space for polishing, as there are no large pieces to turn
about and move in several different positions while being
polished ; therefore the polishing lathes may be set much
closer together and also have much less room at their fronts
and backs than could be permitted if there were a liability
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of frequently receiving long and large pieces to be polished.

It is a fatal mistake to fit up a plant for polishing and
plating of any kind without considering the polishing as
of the first importance, for unless the work comes to the
plating room properly polished and highly finished, first-
class work cannot be expected in the plating or the finish-
ing of the work. Of course each plant will have to be
laid out as best suits the amount of room and light avail-
able, considering the class of work to be done and leaving
as much margin as possible for those occasional large jobs
that may come to you because the other fellow cannot pol-
ish them properly at a profit.

In large manufacturing or jobbing plants, where large
quantities of rough work are handled, such as brass or
iron castings, plates or stampings, it is usual and quite
necessary to have the grinding and polishing done in a
separate room from that in which the buffing and finish-
ing of the plated work is performed, as when both opera-
tions are done in the same room the small particles of metal
and emery from the grinding and polishing wheels will fly
about the room and become lodged in the buffing wheels,
on the work to be buffed, or on the buffing compound, caus-
ing the work to be scratched while being finished. This
should always be avoided when possible, as it detracts much
from the appearance of the finished work if allowed to go
out, or causes unnecessary expense and delay if the scratches
must be polished out again, besides rendering the buffs
and composition unfit for fine work, on account of the diffi-
culty of cleaning out the coarse particles from the buffs
when they have been allowed to get into them.

In fact, in any large and well arranged plating establish-
ment, there are four departments which should be separated
by partitions of wood or glass, or both, namely: the grind-
ing and polishing room, the buffing room, the plating room
and the lacquering room, if a class of work is handled that
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Fig. 2. Polishing Lathe, with 45-inch spindle and heavy arched
bracing and boxes.

requires lacquering. This is not meant to be laid down as
a necessity, but as indicating what should be the arrange-
ment of a well appointed shop turning out large quantities
of first-class work. Of course, for the great majority of
small shops, this would be too great an expense to incur,
particularly in cities, where rents are high; so these shops
usually content themselves with two rooms, a polishing
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room and a plating room, preferring to take chances on
getting the work out in a satisfactory manner, rather than
incur the expense of partitions and larger rents. '

Some shop owners are so careless, or lacking in profes-
sional pride, as to attempt to do the polishing, buffing,
plating and lacquering all in one rcom—and a small room
at that. Where this practice is indulged in, good work is
next to impossible, as the lint from the buffs, the flying
rouge and emery dust get into the plating solutions -and
on the lacquered work, causing no end of trouble. Unless
the plant is very small and the amount of work to be done
is limited in quantity the several departments should be sep-
arated by partitions with close fitting doors. -~

The machinery in this, as in every progressive business,
is changed and improved from time to time, and it is
always a mistake to purchase any but the latest and
most improved machinery in fitting up a plant,
as the cost of doing work depends very largely
upon the means for doing it, and a less cost on
your work always means that you can work at a profit
where your poorly fitted competitor will make no profit,
or even a loss. We do not advocate low prices in the plat-
ing business, but there always has been and always will be
price cutting when work is slack, or when a new competi-
tor enters a field in which there is insufficient work to
keep the new establishment fully employed without trench-
ing upon the business of the older establishments ; then, too,
there is the shrewd buyer, who is always looking for a
chance to reduce costs, and he usually does it.by manipula-
tions that will start competing platers to cutting prices. In
such a case it is always the best fitted shop that starves the
other out, and if such games are tried on you, you may have
cause to be thankful that your machinery is all new, of the
latest patterns and well adapted to its purposes. While
the patterns may vary, certain characteristics are to be found
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- Fig. 8. Polishing lathe with 52-inch spindle, mounted on hol-
low column and braced across the top.

in the goods of all manufacturers, and we desire to have
" it understood that we do not mean to indicate that the
illustrations used in this connection were chosen as the only,
ones that are worth purchasing, but only that they will
serve as types of their special classes and illustrate the re-
quirements of the machines which should be purchased in
fitting up a plating and polishing establishment that -is to
take its place in the market, fitted to fight for business as
all concerns frequently must do.
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Polishing lathes should be selected that are best adapted
to the class of work to be done. For large, heavy work,
where large wheels are to be used and considerable pres-
sure is put on the wheel by the operator in removing scale,
sand holes, etc., from castings, polishing heads should be
selected that are made particularly for strength and durabil-
ity. They should be mounted on cast iron posts or pillars
capable of being well secured to the floor and should be well
braced along the spindle from bearing to bearing. The
flanges or collars at each end of the shaft should be set
close to the bearings, thus allowing the machine to carry
without springing, wheels of a size and weight that would
be impossible without a system of bracing as illustrated.
Boxes should be adjustable to take up wear. The whole
construetion of this machine should be calculated to make
it firm and rigid under the heaviest strain; at the same time
it should be built in such a manner as to leave plenty of
space to handle and turn the work below the wheel.

Then there is the overhanging or projecting lathe, which
carries its wheels or buffs farther out and away from the
post or column upon which the head is fastened than is done
by any other form of polishing lathe. This machine is
valuable for special work, or for any large work requiring
plenty of room, such as large pieces of sheet metal, pipe,
rods, brackets, chandeliers or brass beds, or other articles.
From these heavy machines the lathes on columns range
down through various sizes, from those sufficiently heavy
and strong to run wooden polishing wheels up to 16 inches
diameter, to those adapted to carry buffs g or 10 inches in
diameter at 3,000 revolutions per minute; then on to the
light polishing head, adapted to run on a bench, without
a countershaft. The various classes of spindles shown
separately may be fitted in most of these lathes. Then
there are the foot-power machines, and the electric, or motor
polishing head. The latter is very neat and serviceable for
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Fig. 4. Overhanging polishing lathe with slender arch neck
and 48-inch arbor. A popular type.

the smaller classes of work. It requires mno belting or
countershaft, which is frequently a big item; it can be run
at any desired speed, having a lever to increase or reduce
the speed at will; it is practically noiseless, and it may be
set up and run wherever electric lights are used. When
not in use all expense ceases ; there are no rattling counter-
shafts to keep oiled and no greasy belts to scatter dust
and dirt about the room. The first outlay in fitting up
with these machines is considerable, but their advantages
are such that they must come into extended use in the light-
er shops in cities, and also in the newer plants for heavier
work that are being fitted up with electric distribution of
power. Larger sizes of this machine are now being made
with ring oiling bearings and regular connections for power
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circuits. The man who puts them in should bear in mind
that polishing lathes generally use from three to five horse
power, and make his electric installation accordingly.

The twin lathes are a novelty which are finding their
way to a limited extent in some large shops. This machine
consists of two single ended shafts, mounted in one stand,
the idea being to permit one workman to stop for any pur-
pose at will, without interfering with the other. This pat-
tern has extended use in some of the large shops in Cleve-
land, Ohio, but does not seem to ‘be received with much
favor by proprietors generally, because the extra cost of
the pulleys, belts and countershaft make the advantage
gained in time of questionable value financially.

Very small shops, which do not have much work on many
wheels, sometimes use lathe spindles with two flanges on
each end. In this case all four wheels are mounted on the
one lathe, which saves the extra expense of buying an extra
lathe and some floor space. The practice is not to be recom-
mended, however, except as a necessity when starting a
small business.

Foot power polishing machines are made in several differ-
ent styles, of which the one shown is a type; but they are
not to be recommended, except for very small plants, and
for the amateur, or where no'other power is available, as
doing polishing of any kind by foot power is hard work,
slow and unsatisfactory in every way and the plater will
find that he can put in his time more profitably soliciting
enough extra work to pay for the power he uses in polishing
rather than attempt to economize by doing his work with-
out power, even if his plant be a very small one.

The foot power polishing lathe was never intended for
the plating shop, anyway; it was designed for buffing
watch cases in country jewelry stores, rings and such other
jobs as come to the country jeweler, where the lathe will
probably not be used over once or twice a day on the lightest
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Fig. 5. Overhanging polishing lathe on open column with arched
spindle bracing, 42-inch arbor.

kind of small work. It is kept in stock by dealers in pol-

ishers’ supplies who have the trade of jewelers and is never

sold to platers, except as a makeshift, which is intended to

be displaced by a power lathe as soon as the plater can

raise the money to buy one.

-Then there is the flexible shaft, which is a machinist’s
device that has been very successfully adapted to the pol-
ishing room. The wheel or buff is attached to the spindle
at the end of the flexible shaft, hand holds being arranged
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on each side of the wheel, so that the operator may easily
guide it, instead of guiding the work as he does on an or-
dinary polishing machine. By the use of this machine, large
pieces that would otherwise have to be handled with ropes,
chains and pulleys (being too heavy to be handled by hand)
may be polished by laying them on the floor, with space
enough to get around them, and working them down with

Fig. 7. Overhanging polishing lathe for bench or column as desired

the various wheels and buffs in succession. Large work
of peculiar and inconvenient shape may also be polished
with this apparatus quicker and consequently at less cost.

The belt strapping attachments shown are simple in con-
struction and easily operated They are designed with a
view of meeting the requirements of the large variety
of work which experience has shown can be economically
and rapidly polished or roughed off by this method The
facility with which these machines can be operated make
them applicable for many small articles heretofore polished
on regular wheels, on account of the ease with which the
work may be handled on belts and the much greater work-
ing surface of the belt as compared with the circumfer-
ence of a wheel, )

These belt machines can be used to great advantage by
manufacturers of bicycles and bicycle parts, brass cocks,
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and other plumbers’ fittings, gas fixtures, grate and fender
work, while for cutlery they seem to be indispensable, as
with no other device can the operator reach as well all sorts
and conditions of metal surfaces that are inaccessible with
the regular polishing wheels.

In operating them, the flanged driving pulley is placed
on the end of a grinder head or polishing lathe spindle.
The upright supporting the smaller pulley is designed to be
set up at a point that will admit of using standard length
belts, but this may be increased or diminished at the dis-
cretion of the user. The upright support is screwed se-
curely to the floor, as is also the adjusting arm. In chang-
ing the belt the operator merely presses his foot on the lever,
which will release the dog from the notched adjusting arm,
moving the upright slightly forward, after which the belt can
be instantly removed or replaced. The upright is then drawn
up until the proper tension is reached, where it is automat-
ically locked. Any stretch in the belt is readily taken up
by the adjustment.

The bench machines shown are designed to be operated
in the same way, except that they may be driven from polish-
ing lathes which are mounted on benches, and they have
extended use in shops which handle much small work.

Electricity has recently been applied also to the flexible
shaft. A small motor, mounted on a light truck, being
used to rotate the shaft, while connection is made to the
motor by means of a lamp socket and flexible cable. This
portable outfit has been used in many of the large stores
and office buildings in the cities as a means of polishing
signs, railings, door plates, hinges, lavatory fittings, ex-
posed plumbing and any other metal surfaces or fixtures
that can be gotten at readily without removing them. This
reduces the janitor force and wage account by doing away
with most of the hand polishing, which in large buildings
requires the entire time of several men for this purpose
alone.
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In some large and up-to-date shops the motor system
of driving machinery has been adapted to the polishing
room with considerable success. This system gives many
advantages which are of importance to a large plant; the
chief of these is that power is being consumed only while
work is being done, as electricity responds so quickly to
any resistance that the power consumed instantly rises
when resistance is encountered and as quickly falls off
when the wheels are running free. If we consider how
much of the time the work is held away from the wheel,
even when polishing, this gain will be seen to be enormous.
It also allows greater freedom in the location of the pol-
ishing shop, as wires to feed the motors may be run any-
where at any reasonable distance, without serious loss of
power, as would be the case if belts and long lines of shafting
were used to carry the power. The current may be car-
ried through stores, salesrooms or offices in a cleanly and
effective manner, which is not the case with shafting. Ad-
ditional power may be cheaply and quickly added electrical-
ly and a prosperous business is always wanting more
power in the polishing room, as any superintendent of
a large plant will cheerfully testify. These are some of the
reasons why the electrical system of driving is making
. rapid headway in large plants.

The electrical system of driving also has the advantage
that one may start in a small way and keep on adding
motors as more power is required, as it has been found that
it is cheaper to add another motor with each new group
of lathes than to take them out and replace with larger ones
when more power is wanted; in fact, the more motors the
better, as far as consumption of current is concerned, be-
cause the more motors you have the less shafting there
will be and the fewer belts. It is in doing away with shaft-
ing and belts that one of the chief gains is made by the
electrical system. Consequently one need never sell a
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Fig.8. High speed buffing lathe, with long spindle.
motor for less than it cost, but simply keep it and buy an-
other for the additional power that is needed.

The direction and amount of light available for each
workman should always be the first consideration in laying
out the arrangement of any polishing room, whether two
or twenty lathes are to be used. Each workman should
face the light, if possible, so that he may at all times see
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Fig. 9. High speed buffing lathe with tubular bracing for spindle.

exactly what he is doing without having to leave his ma-
chine or turn around to examine his work. No polisher
can do good work and do it quickly with a poor light, and
as the price of labor is the chief item of cost in any polish-
ing room, it behooves the management, especially in large
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plants where many men are employed, to make the best
possible use of the available light.

Suction fans, or exhaust blowers, should be provxded in
all polishing rooms, even when only one or two polishing

lathes are to be used, as they are a great help to the polisher
in keeping things clean and in making the air of the room
fit to breathe. Hoods should cover each wheel and be con-
nected by large metal pipes to the main exhaust pipe of the
blower, so that the lint and dirt from the wheels may be
drawn into the blower, thus keeping things clean and
adding greatly to the health and comfort of the polishers.
In most of the states the law requires the use of blowers in
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all polishing rooms, and it is a law that should be rigidly
enforced. The greatest trouble in the use of blowers is
that they are generally too small for the work which they
are expected to do. Then, too, they are very often im-
properly set by inexperienced men (in the effort to save a
dollar) and do not give satisfaction. The funnels or hoods
from the blower pipe should be wide enough and come close
enough to the wheels or buffs to draw in all dust and lint

Fig. 11. Electric motor lathe, with starting switch in base and plug
connection to lighting sockets.

that is made while working. Screens of wire of a rather
coarse mesh should be fitted into each hood where it tapers
- down to enter the pipe whenever small work is to be pol-
ished. These screens will prevent the work from being
drawn through the blower, should it slip from the hand
while being polished, as this would very likely damage the
work and might injure the blower if the piece drawn into
it were of considerable size. '
Oiling the machines is another item that is very often
given too little attention in the polishing room. All bear-
ings should be oiled daily; sometimes twice a day is better.
All oil cups, when possible, should be provided with covers
in order to keep out particles of emery and metal, which
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Fig. 12, Light buffing lathe for general purposes.

if allowed to penetrate into the boxes will imbed themselves
in the babbit or other soft metal of the boxes and soon form
a regular lap, such as machinists use in working hardened
steel. When this happens the spindles are, of course, soon
cut so badly that rebabbitting is necessary; if they are
allowed to cut very frequently, you will soon need a new
spindle. Cotton waste should be placed in the oil cups
wherever possible, and it should be changed whenever it
gets dirty, thus catching and removing the grit before it
can enter the bearings. Cotton batting, being finer, is
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preferred by some, as it makes a better filter for the dirt.
Countershafts in the polishing room seldom, if ever, re-
ceive the attention they should have in oiling. This work
is usually given to some careless or inexperienced person,
who usually finds it an unpleasant and difficult task, if

Fig. 18. Cupola lathe, or dead center lathe, which has extended
use among cutlers, gun makers, etc.
done properly; so, as a general rule, the oil is poured on
the box rather more than in it, thus soon causing loose
and noisy countershafts and spindles of the lathes.

EMErRY WHEELs.—Emery or corundum wheels are used
principally for removing the gates or spurrs from castings
and any other rough places which may have been
caused by a greater or less breaking away of the
sand in the mould before the metal has been poured into it.
They are made by taking a sufficient quantity
of the sifted powder, mixing it with a cementing material, -
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Fig. 14, Flexible shaft for grinding and polishing heavy castings.

called a bond, pressing the mass into moulds under
great pressure, and then baking the wheels thus made
until they are thoroughly dry. The wheels are des-
ignated in the same way as the powdered emery or corun-
dum from which they are made; thus, an 8o wheel is one
that is made from No. 80 emery powder, etc. Different
manufacturers use different bonds, and the wheels will vary
_slightly in their adhesive powers and the facility with which
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Fig. 15, Spindles of various types as used in polishing lathes.

they will glaze over when used with too much pressure or
too much speed; they will also vary in the extent to which
they will soften and break or crumble, if they are unduly
heated by being run too fast, or with too great a pressure
of the work upon the wheel. When this is the case some
one is liable to get hurt. I have seen part of a large emery
wheel go through a twenty-inch brick wall, after bursting,
and I can assure the average polisher that he is likely to get
into the hospital, if he does not use due care in handling
-his emery wheels. I have been thus explicit because I

p
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Fig. 16. Belt strapping machine for standard length belts,
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find that many polishers and machinists think that their
emery wheels are a natural stone, quarried out and turned
into shape, and also because they do not understand the real
danger that exists in running wheels too fast and the differ-
ences between wheels of different makes, or even of two
wheels from the same maker. All makers of emery and
ccrundum wheels publish tables showing the safe speeds
ut which their wheels may be run and it is never safe to ex-
ceed these published speeds. This applies especially to the
larger wheels. These wheels should always fit the spindle

Fig. 17. Belt strapping machine for benches.

snugly, so that they will have a true balance and great care
should be taken to see that the wheel is firmly and securely
fastened before starting to work with it. When large
emery wheels are used, it is a good plan to fit a rubber or
leather washer on each side of the wheel, between the wheel
and the flanges; the washers should be a little larger than
the flanges, so that when the nut is tightened the pressure
. of the flanges does not come directly upon the wheel, but
upon the intervening washers, thus reducing the liability
to crack or injure the wheel from the pressure.

It is also dangerous to allow large emery wheels to get
out of balance while in use, by becoming gouged out or
worn off in spots.
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An emery wheel dresser should always be at hand to turn
down the wheels in order to keep them balanced. It is also
required to turn them down a little when they become
glazed, which they are liable to do when they are
run too fast, or with too heavy pressure; or when
used continually they must be occasionally dressed off
with the emery wheel dresser. In using this tool keep it
well oiled. Run the wheel at its regular speed, set the rest
firmly about level with center of the wheel, and far enough
from it so that when the claws of the Yol are hooked over

Fig. 18, Light Polishing Lathe for Bench.

its inner edge, the points of the cutters will not quite touch
the wheel when the tool is held level. Bring the cutters in
contact with the wheel by firmly and gently raising the han-
dle of the tool as the high and uneven pieces are cut down.

In using the tool, pass or slide it slowly back and forth
against the wheel, using less pressure when cutting down
the corners or turning to a sharp bevel.

If the wheel is glazed or slightly out of true, only touch
it lightly, or the fast cutting of the tool will unnecessarily
“waste the wheel. '

Hold the tool in such a manner that the cutters will re-
volve with the wheel and in line with its motion. If fire
flies, it is a sure sign that the wheel is grinding away the
points of the cutters, because of their running with want of
oil, or an improper position of the tool. Emery wheel



THE POLISHING AND PLATING OF METALS. 45

dressers and diamond turning tools are usually kept locked
up, in charge of the foreman, to prevent undue waste of
the wheels. ‘

In grinding castings, especially small ones, which heat
quickly from the friction of the wheel, a tub or pail of cold
water should be at hand, into which the castings may be

Fig. 1v. root rower rousmug yatoe,

immersed from time to time, until cooled, when the grinding
can continue.

In grinding rough, heavy castings, the first operation is
usually upon a coarse, solid emery wheel which is run at a
slow speed, not more than 1,000 revolutions per minute.
This wheel is used mostly for removing gates of castings
and burrs or other rough and uneven places upon the cast-
ings. If no exhaust fan is used, a glass or metal shade
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should be placed over the wheel in order to prevent the par-
ticles of emery and metal from flying into the face and eyes
of the workman, as such particles are extremely rough and
sharp, and are difficult to remove from the eyes after getting
into them. - If such a piece is once imbedded into the eye, a
-visit to a doctor may be necessary before it can be removed
and the eye is liable to be swollen and very painful for
several days after the foreign substance has been removed
from it. It may even prevent the sufferer from working
for several days after the accident.

When small pieces of metal become imbedded in the eye
they may often be removed by another workman in the
following manner: Seat the injured person in a chair fac-

Fig. 20, Emery Wheel Dresser.

ing the light, and stand back of him, so you can see without
obstructing the light. Take a horsehair, or a hair from a
hair broom, and after cleaning it well with water and draw- -
ing through a clean rag with a little alcohol on it, bend it in
the form of a loop. Have the patient hold his eyelids back -
with both hands, or the lids will involuntarily close. Lay
the loop on the eyeball at an angle of 45 degrees, and pass
it back and forth over the eyeball until it meets the obstruc-
tion. When you have found it, give a sharp, quick pull,
and the piece of metal will usually come out easily. It is
well to always have on hand a few pieces of horse hair for
this purpose, and also a bottle of eye water made up as
follows:

Sulphate of zinc.......covviiiiiiiiiiiiiniii.., 2 grs.
Chloride of sodium. .......cccvvviiiiiiininnnna. 4 grs.
Distilled water ....ovvvineeiiieiiiiniieenecninns 4 ozs.
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After removing the foreign substance, two drops of this
water should be placed in the eye and the eye closed for a
few minutes. If the eye is inflamed use the eye water every
hour, two drops at a time, until all inflammation is gone.

Grasp the casting firmly and hold it flatly against the
wheel where it is to be ground, using a light pressure so as
not, to gouge the work or grind too deeply. The work
should not be held in one position upon the wheel for any
length of time, as in that case it would become very hot, but
the work should be moved about, turned over and ground
in different places, as required, coming back to the unfin-
ished places after they have had time to cool.

With continuous use the solid emery wheels soon become
glazed over upon the grinding surface, causing the wheel to
cut slowly. In this case the emery wheel dresser should be
used, holding the wheels of the dresser lightly against the
face of the wheel until the glaze is removed. . This is also
the method of truing up the face of the wheel when it be-
comes uneven, and also of turning up the face of the wheel
to reach into special patterns, such as the mouldings of stove
castings.

Solid emery wheels are used very little in the polishing
room, except upon the rougher castings in iron or brass.

Canvas WHEELS.—Next come the roughing-out wheels,
which, on castings or any other rough or heavy work not
requiring sharp corners, or sharp edges, is usually a canvas
wheel, set up with No. 60 emery. Canvas wheels are usu-
ally called “roughing-out” wheels; they are very useful in
most shops, and indispensable where the work is in the
rough, such as castings of iron or brass, and must be worked
down. A canvas wheel set up in 60 or 70 emery is usually
the first operation in polishing rough castings,
after the casting has been trimmed up and the gates re-
moved by the use of a solid emery wheel. While the can-
vas wheel has a great many uses, it is not adapted for all
work. For instance, on parts of machinery, tools, and the
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like, where sharp edges and square corners are necessary,
the leather covered wood wheel is best. As the canvas
wheels are soft and pliable, the face is usually not flat;
therefore it is hard to keep the corners of the work square
when using these wheels; but for a first operation on ordi-
nary work they are unexcelled. They may be made in the
shop, if desired, by using heavy canvas or duck, cutting out
the discs and gluing or cementing together a sufficient
number of the discs to make the wheel of the required thick-
ness. Care should be taken to turn the discs carefully about
in gluing up, so that the direction of the threads of the
warp and woof of the cloth will run different ways in dif-
ferent sections, so that the wheels will not ravel out easier
in certain directions than in others; otherwise the wheel
would wear square-sided. All wheels and buffs made up
of round sections should have this point carefully looked
after, as the life of the wheel and the quality of the work
depend on it. If the reader will cut a round piece of muslin
and then start to ravel it out, he will see how much easier
it is to pull out the threads where they ryn parallel with each
other than it is to do it where they cross each other at the
circumference of the disc, and that wheel will wear longest
which has this point most carefully observed in its making.
After gluing the wheel should be put under "heavy pressure
until dry, when the hole may be bored to fit the arbor snugly,
using a sharp auger, which must be kept at right angles
with the sides of the wheel, for if the hole is not straight
the wheel will wabble when it is put on the arbor. After
boring, the wheel is put on the arbor and its edge is turned
up true with a wood-turning tool, or an old file, sharpened
so as to use it as a chisel. Then the wheel may be set up
with emery, as described for a wood wheel.

It is usually cheaper to buy these wheels, as they are
made in the factories in large quantities, and under the
most favorable conditions, so that a much better wheel is
the result. Canvas wheels made with either glue or cement
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may be purchased. There is very little difference between
them; the cement wheel is more elastic, not so liable to
" come apart, lasts longer and costs a little more.

For emergencies, a very good home-made wheel may.be
made by taking several sections of hard-sewed buffs, glu-
ing them together, putting under pressure until dry, turn-
ing down with an old file, emery stick, or a piece of solid
emery wheel until the face is even, and then setting up with
glue and emery.

In using canvas wheels, if on large work, the operator
gets a firm hold upon the work and uses considerable pres-
sure, either with the arms, or by putting the stomach against
the work to get the pressure. .Several of these wheels
should always be kept on hand ready to use, as they wear
out quickly on heavy work. They should be cleaned off
and set up as fast as they are worn out, in order to have
plenty of time to dry before being used again.

Fig. 21. Wood Wheel.

Woop WHeELs.—For particular work, where sharp cor-
ners and straight edges must be preserved, a canvas wheel
cannot be used to advantage, as they have a tendency to
round off corners and sharp edges, on account of their soft-
ness. For roughing this particular class of work, a leather-
faced wood wheel should be used, set up with 6o emery.
Having a firm, smooth surface, it will not gouge out or
round off edges as would be done by the more flexible can-
vas wheel.
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Wood wheels are usually made from well-seasoned pine
lumber, free from knots or flaws, and one inch thick. The
sections are cut out round with a saw, having each section
of the same diameter as the others. In making up the
wheel, use enough sections to get the desired thickness and
crossing the grain of each section in gluing up, using very
hot and rather thin glue. The glued sections should then
be put under heavy pressure for twenty-four hours, to dry.
After this a number of holes should be bored through the
wheel, about one-fourth of an inch in diameter, into which
are driven wooden pegs large enough to fit snugly, the holes
and pins being both well glued with very hot glue before
driving.

A hole is then bored in the center, large enough to take
the iron mandrel hole, which should have flanges on either
side large enough to be firmly imbedded into the wheel,
so that their outer surfaces are flush with those of the wheel
and firmly secured by screws. These iron collars and man-
drel holes may be purchased from any dealer in polishers’
supplies by those who prefer to make their own wheels.
After the flanges or collars are secured, the wheel is next
put on the spindle of the lathe and turned down level and
smooth, which may be done with an old file, sharpened for
use as a wood-turning tool, and using a piece of board that
stands as high as the spindle for a tool rest. Care must be
taken not to allow the tool to gouge in too deep, as the
wheel may be spoiled. Thin cuts should be taken evenly
across the face of the wheel until it appears to be flat and
even, when it should be finished smoothly with fine sand
paper, wrapping the paper over a file, so that it will present
a uniform surface, and applying it to the surface of the
wheel while it is still in motion. To find out if the wheel is
perfectly true, use a piece of chalk or a soft lead pencil on
the tool rest in place of the turning tool, holding it firmly
upon the rest so that it will barely touch the face of the
wheel. If the wheel is true it will leave an even mark en-
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tirely around the wheel; if not true, it will be marked only
in places. When the wheel is perfectly flat and true, it is
ready to receive the leather covering, which should be of the
best oak-tanncd sole leather. ‘The wheel should now be
sized; this is done by applying thin, hot glue to the face of
the wheel until it has been thoroughly and evenly covered;
the quickest way to do this is to hold the brush against the
face of the wheel and revolve the wheel slowly by pulling
on the belt with the hand; as soon as it is well covered, start
up the lathe at full speed, when the surplus glue will be
thrown off the wheel by the motion. The wheel should be
allowed to run until the glue becomes dry; then sand paper

| 0000000009
6606060000600
H.&V.W.CO.

Fig. 22. Wood wheel Cover Clamp.

should be applied gently, to remove all surplus glue, leaving
a smooth, glazed surface upon the face of the wheel, to
which the glue applied to hold the leather will adhere firmly.
Now have the leather cut the proper width. It should be
a little wider than the wheel and a little longer than will go
around the wheel. Put the wheel in a vise and apply hot
glue for about one-fourth of the way around; apply the
squared end of the sole leather and fasten it on the wheel
with a shoemaker’s awl, a light hammer and wooden shoe
pegs. Put a peg in each upper corner of the leather; then
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attach a weight to the lower end-of the leather, to keep it
under strain. Now tack on the leather as far as the glue
has been applied, putting the pegs about two inches apart;
turn the wheel in the vise, apply more glue and more pegs,
and repeat the operation until the leather is on; have the
ends of the leather meet evenly and closely; then more
pegs may be applied, until they are not more than one inch
apart all round the wheel.

We illustrate elsewhere a wood wheel cover clamp, re-
cently invented by a practical polisher, which is finding favor
with the trade. It consists of two iron bars, bearing sharp-
ened steel points on the inner edges and held parallel to
each other by hand screws at each end. It is used by glu-
ing the wheel all the way around, separating the bars a little,
applying the sole leather clear around the wheel and apply-
ing the clamp to the two ends of the leather by means of the
inclined pointed teeth of the clamps. Tightening the screws
then strains the leather over the circumference of the wheel
easilv and quickly, when pegging may be proceeded with
on the greater part of the circumference. The time gained
and the ease of operation make it a favorite tool when once
tried.

The wheel should now be dried thoroughly, then turned
down a little, both edges and face, sand papered and sized
with glue as before. Finally, sand paper off the surplus
glue and then set up the wheel, which is done as follows:

SErTTING UP WHEELS.—Place a mandrel in the hole in the
wheel, long enough to project on each side and serve as a
handle; any piece of pipe or a round piece of hard wood
will do; it should fit the hole snugly, so that the wheel will
not wabble when you are rolling it in the emery. Then
apply hot glue to the surface of the wheel, taking care not
to leave any dirt or hairs on the surface of the wheel.. Also
see that the glue is of the proper thickness—about the
thickness of molasses is best; if it is too thick, too much
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glue will be applied, and if too thin it will not hold the
emery well. After the hot glue is evenly and quickly ap-
plied to the entire working surface of the wheel, it should
be thoroughly rolled in powdered emery of the desired
grade several times, using light pressure, until the surface of
the wheel is thoroughly and evenly covered. The wheel
should then be allowed to dry for eight to ten hours without
sany artificial heat, when it will be ready for service.

Where much polishing is done, great care is necessary
to keep the different grades of emery from getting mixed
with each other. Each grade should have its own box,
which should be provided with a hinged cover and have the
number of the emery plainly marked upon the box. The
boxes should be of such shape and size as to permit of the
wheels being set up, or coated with emery, without remov-
ing the emery from the box. A long, narrow box, quite
shallow, is best. The different grades of emery are also
carried from wheel to wheel by the glue brush, unless great
care is exercised; for instance, a man may set up a wheel

~ with No. 60; the next man may want to set up in 120 or
150; consequently, by using the same brush, he is bound
to get some of the coarse emery upon his wheels, thus caus-
ing much trouble in the finishing of the work. The only
way to entirely avoid this would be by having separate glue
pots and brushes for each grade. This would do very well
for large shops, but for small plants it is sufficient to use
care in setting up wheels. It is a good plan to set up all
tlour emery ‘and fine emery wheels first, setting up the
120, 90, 70 and 60 wheels in their order, and then the brush
should be thoroughly washed out in water. In this way,
getting coarse emery mixed with fine emery -upon the
wheels will be avoided.
" One of the most important articles used in the polishing
room is glue; if not properly applied it will result in a con-
siderable loss in time and in emery and glue wasted. It
is requisite that the polisher have a glue that is perfectly
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uniform, flexible, and of great adhesive strength. The
very best glue that can be procured should always be used
for setting up polishing wheels, as inferior glue will not
hold the emery and stand the pressure and heat of grinding
and polishing, but soon comes off. In preparing the glue
for the wheels, add cold water enough to cover it and scak
until thoroughly and evenly softened clear through. Flat
glue should soak several hours; ground glue should scak
from fifteen to twenty minutes in cold water before cooking.
When sufficiently softened, heat it gradually in a water
bath, or a steam kettle. Never dissolve glue with boiling
water, as the hot water scalds the glue and destroys a large
portion of its adhesiveness. It should never be heated above
the boiling point of water, as the excess of heat will injure
it so that it might as well be thrown away at once. This is
why glue kettles are all water-jacketed, and the man who
tries to hasten matters by lifting the inner kettle out and
placing it on the fire is wasting his time and wasting his
glue. When it is desired to save time in soaking glue, it
should be put to soak early in the day, in a separate pail
or jar; this allows the glue pot to be used during the day,
while giving the glue plenty of time to become thoroughly
softened. When this is done it will be found that the glue
has absorbed nearly all the water necessary to dissolve it,
and it will be much stronger, will flow easier, and will hold
better. The best method of heating glue and having it
always ready for use is by means of iron steam-jacketed
pots. The glue kettles rest in a separate heater, and the
heaters are fitted with upright arms to support the wheels
while being glued; this brings the work over the pot and
allows the surplus glue to drop back into the pot instead of
on the floor. When not in use glue brushes should always
be kept in water; never allow them to stand in the pot,
or to dry while full of glue. It is worth while to take
- pains enough to keep the brush soft and in good condition
to spread the glue quickly and evenly; the difference be-
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tween a poorly set-up wheel and one that is properly done
will show in your work.

Fig. 23. Wheel washer.,

CaArg oF THE WHEELS AND THEIR Use.—Wood wheels
are used extensively on any work for which a hard and
firm wheel is requited, they may be set up in any grade of
emery from the coarsest to the finest. When the emery
begins to wear off, they are washed, if the establishment
has a wheel washer.

By placing the worn wheel in this machine, and letting
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it run at twenty or thirty revolutions per minute with the
water just touching the rollers, all of the glue and emery
will be removed without damaging or loosening the leather
covering. The wheel should then be taken out, wiped care-
fully, and' put away to dry thoroughly, after which it is
again set up with emery. Other patterns have a row of
rods near the bottom to prevent small wheels from falling
over. The idle roller has two positions for different sized
wheels. "o

As it requires no attention or time to use it, the price of
the machine will be saved in a few weeks’ labor, and you
will have more and better work because of better wheels.

Or the old emery and glue may be removed by means of
an emery stick, or buff stick, as it is also called. This stick
is made by applying alternate layers of hot glue and forty
or sixty emery to a stick of wood until a solid stick of emery
is formed. The emery stick is applied with light pressure
to the wheel while it is in motion and in this way the old
emery and glue are soon removed from the wheel. Care
must be taken not to burn the leather coating or facing of
the wheel by too hard or steady pressure with the buff
stick. ' When the wheel is clean, it should be set up again
with glue and emery, as first described. All the old emery
and glue should be removed before setting up wheels again,
as, if a patch is left on one side, it is liable to throw the
wheel out of balance.

BaLanciNG WHEELS.—To balance a wheel place in the
hole a mandrel that is a snug fit and allow each end of the
mandrel to rest on the edge of a level piece of steel that is
shaped to have a knife-edge. Care should be taken to see
that the knife edges are level and parallel to each other. If
the wheel is not true, it will turn until the heavy side is
downward ; this should be tried several times to make sure,
marking the lowest point lightly with chalk, or a lead pen-
cil. Then a small piece of lead is tacked or screwed on the
wheel directly opposite the part that points downward.
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Now the wheel is again rolled on the knife edges, as it is
very easy to get too much or not enough weight on the
wheel at the first attempt to balance it, and the operation is
repeated until the wheel stops indifferently in any one of
several positions, when it will be in balance. All polishing
wheels should be kept in balance, as it adds to the life of
the wheel and to the lathe. It is imppssible to do gocd work
if the wheel is much out of balance and pounding, as it im-
parts a wavy look to the work, besides unnecessarily fa-
tiguing the polisher. In such a case the emery will be
worn away from the wheel on one side while it is still good
on the other and thus the polisher will be getting but half
the work he should out of an imperfectly balanced or untrue
wheel.

GrREASE WHEELs.—After cutting down the work on one
of the wheels described it is gone over the second time on
the “grease wheel.” Grease wheels are usually made from
wheels that have been worn smooth in polishing and do not
cut freely; but it is necessary that the face of the wheel
shall present a uniform surface, not having the emery worn
off, or chipped up in places. Grease wheels are made only
from wheels set up in 120 emery, or finer, and may be made
on wood, leather or felt wheels, as desired, by applying
grease or oil to the wheel while it is in motion, followed by
a little fine emery cake or paste. A convenient way of ap-
plying the oil without getting too much of it on is to roll up
tightly a piece of cloth, saturate the end with oil and apply
it to the wheel as required from time to time. Some pol-
ishers ‘use a piece of tripoli polishing cake for making
grease wheels instead of the oil, as it usually has sufficient
grease in it for the purpose. This, however, is open to the
objection that it is easy to get on too much and the grease
will then not retain the polishing powder, making the work
much slower than if oil and emery alone were used on the
wheel.
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Dry FINING.—If very fine work is required the polisher
goes over the work a third time upon the same wheel, with-
out the use of any oil or grease, and this process is known
as dry fining. It consists in going over the work with very
light, even pressure on a very smooth wheel of fine grain;
as use tends to roughen the surface of the wheel and thereby
interfere with obtaining a very high polish, a piece of char-
coal is held lightly against the surface of the wheel from
time to time, going evenly over the surface, followed by a
piece of fine, even-grained hard flint or porphyry, until the
surface of the wheel again becomes smooth and glazed,
when polishing is resumed. The use of the charcoal and
flint stone maintains a surface upon the wheel that will give
the very best results. A flint, or finishing stone, as it is
called by some polishers, is a little piece of personal prop-
erty owned by nearly every polisher who is fortunate
enough to get hold of one. Lump pumice stone is the
proper thing to use in removing the grease from the grease
wheel, preparatory to dry fining, or the glaze from the
finishing wheel after concluding the operation. It will
sharpen immediately any wheel set up with emery that does
not cut well. The lump pumice is applied to the wheel with
light pressure, a little at a time, until the wheel has been
evenly gone over and the dull or glazed spots have all dis-
appeared.

EnbpLEss PoLisHING BELTs.—These are made for use on
the belt strapping machines, Figs. 16 and 17. They are
made of canvas, duck and woven cotton, being had in any
width and length, from three-eighths of an inch up to
twelve inches wide, from the regular stocks, and wider ones
have been sometimes made to order. They are set up with
glue and emery in the same way as canvas and leather
wheels and used in the same manner. Two flanged pulleys
are required to use this belt, the flanges being necessary to
prevent the constant side strain from moving the work
across the middle of the belt, resulting in throwing it off
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the pulleys. The driving pulley is generally the larger, as
the belts are run pretty loose and the extra surface is
needed on that side; the idle pulley is made small for con-
venience, as people and work are constantly passing near
it. The driver is fastened on the spindle of a lathe and the
idler put on a swinging standard which is bolted to the
floor at a suitable distance, and controlled by a curved
ratchet and pawl, operated by a lever, as will be readily
understood by a glance at the illustration shown.

It is not necessary to remove all glue and emery from
these belts when they become worn. They may be cleaned
up with a piece of lump pumice stone while in motion and
then removed, glued and set up with emery. When the
belt becomes rough from too many coats of emery and glue,
so that it begins to chip off, all the old glue should be
soaked off and the belt dried and set up anew. It is a
good plan to put them upon pulleys while drying. The
belt strapping outfit is very desirable in the polishing of cer-
tain kinds of brass and iron goods, where ordinary wheels
cannot be used to advantage, such as cycle fittings, brass
cocks and upon inside surfaces where wheels cannot enter.
They are also valuable for tubes, long pieces which would
interfere with the workmen at other lathes and for cutlery.

LearHER WHEELS.—There are many kinds of leather
wheels, all having their uses. Some polishers prefer one
kind for a certain class of work, some another, but a good
polisher, if he does not have just what he wants, will usu-
ally get along with what he has, provided that there is a
variety to choose from.

WaLrus WHEELS.—As indicated by the name, the wal-
rus wheels are made from the tanned hides of this animal.
As they are comparatively scarce and the leather ranges
from one-half inch to one and a half inches thick, making
it difficult to thoroughly tan, these wheels are naturally
high priced, but being almost indestructible they are, in
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the long run, a cheap wheel. They are used chiefly in pol-
ishing cutlery, hardware and tools, where fine work is re-
quired. They may be turned up in different shapes, as
best suits the work at hand, or they may be grooved to
fit rods, balls or screw heads, etc. They may be set up with
glue and emery for cutting down, greasing and dry fining,
or used without glue and emery, as finishing wheels, cro-
cus or rouge being substituted for the emery. Care should
be taken to avoid turning down these wheels, as it
would be a waste of valuable material. These wheels
are usually sold by the pound, #ready cut in the
size desired, but large cutlery manufacturers and others
who use considerable of this leather frequently buy an en-
tire hide and cut their own wheels. In this way, by care-
ful cutting, very little waste is made, as all the small pieces
are useful for making polishing bobs for small places and
inside work. In buying walrus wheels already cut care
should be taken to see that they are of as nearly equal thick-
ness all round the circumference as possible. Of course, it
would be impossible to get this kind of wheel of the same
thickness all through, owing to the nature of the leather,
but care should be taken to avoid getting a wheel very
thick on one side and thin on the other. Also avoid, if
possible, wheels with deep creases or wrinkles running
through them, as they spoil the edge or face of the wheel.

Burr NEck WHEELS.—Bull neck wheels are made from
the neck portions of sole leather hides, but, being so much
thinner than walrus leather, thick wheels have to be made
up in layers, and the leather lacks also in the finishing qual-
ities and durability of the walrus hides. Being much
cheaper, however, it is used extensively on bicycle, stove
and other iron and steel work.

SHEEPSKIN WHEELS.—Sheepskin wheels have a variety
of uses. They are made up of layers similar to a canvas
wheel, by gluing or cementing the leather discs together
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and turning up into the proper shape, after which they are
set up with emery. These wheels are of no value to use
as finishing wheels without glue and emery, as are walrus
and bull neck wheels, on account of their being made up of
so many sectidns or layers, as they will spread and come
apart under the pressure and heat of the polishing opera-
tion. For a soft and durable cutting down or greasing
wheel, however, they have a steady, though somewhat lim-
ited sale. They are made in two qualities, hard and soft.

ComprEssED LEATHER WHEELs.—Compressed leather
polishing wheels are made by forming a rim or felloe for
the wheel, of sole leather piecer cut by a die to a previously
determined shape, and holding them in place by compres-
sion between two steel discs which form the hub or center
of the wheel. They are made hard and soft and have had
considerable use on account of the fact that they can be
made any width, can be turned up in any shape and can be
refilled when the sections are worn out. It is a very satis-
factory wheel where it suits the work, but can never re-
place walrus on fine work.

Compressed wheels are also made up with canvas instead
of leather sections. They have the advantage of not split-
ting or coming apart, as canvas wheels sometimes do, but
are more costly and have not found general favor on that
account.

FeLr WHEELS.—Of all the materials used in the differ-
ent kinds of polishing wheels felt is in the most general
use and makes the very best general purpose wheel. It can
be used for roughing, grinding, polishing and finishing,
and when the glue and emery are removed and a little
crocus, rouge or polishing compound is applied it brings
out the highest polish and best color on nickel plated arti-
cles, especially of iron or steel. These wheels are very de-
sirable in buffing stove work, where the background is a
dead white and it is desired to keep it so. If we use the
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ordinary buff, the background, or chased work, is readily
filled up with the rouge, or buffing compound, and dirt
from the wheel, so that it must be washed out with lye and
a stiff brush. If we use the felt wheel and a little rouge,
or some of the compounds known as white rbuge, or white
coloring compounds, being white, it does not show if any
should adhere to the work. If a little care is taken the work
may be buffed on the felt wheel without getting any dirt
in the white background.” In buffing nickél in this way,
after the pieces have been gone over thoroughly, a little
whiting or Vienna lime may be applied to the work and a
little also to the wheel, and the work gone over lightly
again. This removes all grease and finger marks and gives
a white finish which is almost impossible to obtain in the
ordinary way, with the regulation cotton buff. This mode
of finishing is not necessary for brass goods or for the
cheaper class of work and is not recommended for them, as
it takes more time than finishing with the cotton buff.

In using felt, walrus or leather wheels for any purpose
they should be run with the nap. Many persons using pol-
ishing wheels do not know that these wheels have a nap,
but they have, and it is very important that they should
be run with the nap and not against it, in order to secure
the best results in work and the life or durability of the
wheel. Before putting on a felt wheel, rub the finger along
the face and side of the wheel, first one way and then the
other. You will discover that it feels rough one way and
smooth the other. The wheel should be run so that it has
a tendency to smooth the felt instead of roughing it. When
once ascertained which way it should be run, it should be
marked with an arrowhead pointing the way it should go,
this can be done with a pencil or small paint brush, on each
side of the wheel. Then the wheel should always be run
in that way.

In using felt wheels for polishing care must be taken
not to use too heavy or too steady pressure, especially on
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‘large and heavy work where considerable pressure is nec-
essary, as under such circumstances the wheel is liable to
catch fire under the surface coating of glue and emery and
smoulder away for some time, eating a long hole in the
wheel, so that it looks as if it were worm-eaten, when you
come to turn off the emery preparatory to setting up the
wheel again. This firing may not be suspected by a care-
less polisher until the wheel gets out of balance and begins
to pound, or it may be discovered by eating along the sur-
face until the coating of glue and emery breaks through.
Many wheels are fired in this way when turning off the
old coating of glue and emery with the buff stick prepara-
tory to setting up, if the work is hastened by using too
much pressure. Such a wheel must be turned down to the
extent that the fire has eaten it and it will readily be seen
that the loss is considerable.

There are several grades of felt wheels, both white and
gray, and it is cheapest in the long run to buy the best
grade of white felt, known to the trade as Spanish felt.
This costs more than the other grades, but is undoubtedly
the cheapest and best in the end, as it lasts longer and
gives far better results than the cheaper grades; in fact, to
use the cheap gray felts is throwing money away, as they
do not hold the emery and glue well, are too soft and spongy
for good work and there is a great waste of felt in turning
down, which is not the case with the best white felt.

In setting up felt wheels it should be done in the manner
described for leather and leather-faced wood wheels. First
get the wheel turned down to the proper shape. It should
run smoothly and evenly, if properly balanced. A felt
wheel may not pound or chatter and yet not be running true.
To find out if it is running true, take a piece of chalk or a
soft pencil, use a piece of wood standing on the floor for a
rest, and hold the chalk in one position firmly on the rest,
very close to the wheel, so as to barely touch it. Then re-
move the chalk, stop the lathe and examine the wheel; if
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it be untrue it will have the chalk marks nnly on a part of its
circumference, whereas, if it be true they should be found
all around it. To remedy this, loosen up the nut and turn
the wheel half-way around on the spindle, tighten the nut
and try again. If it is still out it must be turned down until
right, using a chisel made of an old file, or a buff stick,
and finishing with sand paper on a flat stick. Then the
wheel is coated with hot glue while on the spindle, started
up immediately and allowed to run until the glue is dry,
when it should be partly turned off and smoothed down
with sand paper on a stick. Now remove the wheel, apply
the hot glue thinly, evenly and quickly; roll the wheel in~
the proper number of emery, using a mandrel through the
hole for a handle. Allow the wheels to dry slowly and nat-
urally. Wheels are usually set up at the close of the day’s
work and allowed to dry over night. In case of emergency,
the wheels may be dried on steam pipes or in ovens, but,
if dried too quickly, the glue cracks and chips off, thus spoil-
ing the wheel for use until again set up.

Felt wheels set up in 120 or 150 emery are often used for
roughing; then, by the adding of a little grease or tripoli
to the same wheel, they are used again on the same work,
as grease wheels. Then, by using charcoal on the wheel and
a flint stone (which every polisher should possess) to apply
to the face of the wheel while using the charcoal, the same
wheel may be used again for the last, or finishing, operation
on the work. By the free use of charcoal and a smooth
flint stone to a good 150 or flour emery wheel the best fin-
ishing wheels are made for iron or steel. When the surface
of the glue and emery is chipped or worn off it should never
be used as a finishing wheel; one that is perfect all round
is best. Then, by applying lump pumice stone, the glaze
and grease may all be removed, and you have a sharp wheel
again for polishing or cutting.

MEetHODS oF WorK.—In the roughing out, or first opera-
tions in polishing, the work may be polished all one way, or
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crossed by each successive operation, according to the class
of work, using the most rapid means of getting it to any
kind of an even and smooth surface; but in the finishing
operations, from the grease wheel to the finishing wheel,
the polishing should be all one way, which will permit the
work to take on a high polish sooner than if each operation
crossed the previous one. The work should be held on the
wheel at about the middle of its lower front quarter; any
other position would be wrong and dangerous, as in holding
the work too high or too low on a wheel of any kind it
is liable to catch on the wheel and be knocked or jerked from
the hands of the operator; this is especially true in the use
of buffs. If the work be plain, no serious damage may be
done by this ignorance or carelessness, as the case may be;
but if the work happens to be a piece of chandelier, a scroll,
or a bracket, or any other complicated piece, the result may
be serious, both to the polisher and to the work.

To grind or polish a surface requiring straight edges and
sharp corners, it is necessary to have a wheel with a smooth,
flat face, running perfectly true. No bouncing or shaking
of the wheel can be permitted. :

In polishing, the work should always be held firmly in the
hands, using gentle and uniform pressure in holding it up
to the wheel. When applying the work or removing it from
the wheel, do so abruptly and firmly; that is, do not remove
it gradually, as it is apt to let the work be touched on a
sharp edge or corner, which is the thing to be avoided. Long
practice and an accurate eye are the essential things to keep
sharp corners and straight edges in polishing.

The length of time for one operation, or the time to use a
wheel, is usually until the coarser marks left by.the previous
wheel are removed. Thus, when the work has been run over
by a 60 or an 8o emery wheel the next operation is usually
with a 120 wheel until all the 60 or 80 marks disappear and
only 120 marks remain; then it is ready for the 150 emery,
or grease wheel, as the case may be.
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If a man is working on small or fine work, he usually sits
down to his work, as it may be handled more comfortably
and more accurately while sitting. If the work is large or
heavy, he can do better work and more of it while standing.

In large shops where the same class of work is handled
continually, say a bicycle shop, for instance, one man
works altogether on sprockets; another on handle bars; a
third does nothing but cranks, and so on. Each man has his
own special wheels in different sizes and shapes to suit his
particular work. He takes on his day’s work in the morn-
ing, usually a certain number of pieces, and puts them
through one operation after another until the whole are
finished ; that is, he puts the entire number through one op-
eration before changing wheels and proceeding to the next
stage. In this way a good nolisher is usually able to double
his output in three or four months from beginning on that
particular piece of work, as by daily practice he comes to
know just where and how he can make time on that partic-
ular piece.

If he has plenty of wheels to carry him through the day’s
work he usually sets up his wheels in the afternoon, after
finishing his day’s polishing; if he has but few wheels, it is
wise, and often necessary, to set them up as fast as they have

become worn off, so as to be ready for the, next operation.

It is the most common practice for each man to keep his
own set of wheels and look after them; also to carry his
work through from start to finish. Where one man does
one operation and passes his work along to the next there is
usually too much criticism and fault-finding with each oth-
er’'s work, and this may be carried to a point where it is
subversive of all good feeling between the workmen in the
shop, and is, of course, injurious to discipline and hampers
the output of the work. Every good polisher likes to have
his own set of wheels, and when he gets them set up and
broken in to suit him he guards them closely; this is neces-
sary in order to keep his wheels for his own use, especially
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ia large shops where many a workman is inclined to borrow
his neighbor’s wheel when he is not looking rather than
set up his own. Polishers usually aim to set up their wheels
for the next day’s work in the evening, just before quitting
time, as that gives the wheels all night in which to dry; this
is always the case when the men are employed on piece work.
In this case a good many wheels are required by each work-
man, and the number and kind will vary according to the
class of work upon which he is employed; but he should
be provided with a sufficient quantity of suitable wheels, so
that it will not be necessary for him to break in upon his
day’s work to set up wheels for that day.

Tubing or round iron rods are always polished cross-wise
—never lengthwise; if the piece be too long and heavy to
handle easily one end may be put in a sling, made by attach-
ing a rope to the ceiling and having the loop so that it will
hold the work at the same height at which the workman
holds it in polishing, so that it will bear on the full width
of the face of the wheel, which it might not do if one end
were higher than the other. By having the rope close
enough to the wheel nearly all the weight may bé supported
by the rope for half the length of the piece, when it should
be turned around and work begun at the other end, the two
operations meeting in the middle. In this way great freedom
in handling long pieces may be obtained and the speed cor-
respondingly increased.

Brass chains, such as plumbers’ chain, dog chain, key
ring chains, etc., very often require plating and polishing;
these chains often cause accidents to the inexperienced
workmen. The best and safest way to polish a piece of
chain is to take a piece of broom handle, or other round
stick, about twelve or eighteen inches long, drive a nail in
one end, letting the head protrude half an inch; hook one
end of the chain over the nail; then wind tightly, holding
one end of the chain in the hand and polishing the part
held on the stick as you would a piece of tubing; when
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one side is polished, unwind, turn the chain over and repeat;
when both sides have been polished repeat the operation
with another portion of the chain until it is all done.

Musical instruments, especially cornets, are quite difficult
to polish. As the metal is often quite thin, care must be
taken to avoid cutting through or denting the instrument.
For this reason large wheels are seldom used, as there is
great danger of the instruments catching on the large buffs,
which must be avoided, as an instrument is very easily
ruined in this way. For polishing before plating, small,
hard buffs and tripoli should be used on the plain portions
and small leather bobs, used on the end of the taper, should
be used on the difficult places, where the buff cannot reach;
where neither buffs or leather bobs can be used, a strip of

Fig. 24. Pieced or Sewed Buff.

cotton to which tripoli and oil have been applied may be used,
running it through the space to be polished and pulling it
back and forth quickly by holding ends of the cotton in each
hand while the instrument is held between the knees, or
by an assistant.

Burrs aND BurriNGg CoMmpositions.—Buffs differ from
the numerous wheels we have described in two ways: they
are almost invariably of loose sections of cloth, so that they
will spread out on the work to be polished in a degree vary-
ing with the stiffness of the sections, the speed of the buff
and the pressure exerted by the operator; they are used
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without glue and emery—its place being taken by various
kinds of polishing compositions which are held against the
buffing wheels from time to time to set them up during the
progress of the work. They are used for cutting down and
polishing work after it has been fined with emery, or for
work on which emery cutting is not needed, such as sheet
metal, machine parts that have been figished all over before
coming to the polishing room, etc. They are of many kinds
and qualities, from the firm, hard buff, cut from heavy, hard-
twisted, closely woven, unbleached muslin to the softest,
loosely woven canton flannel, used for coloring gold work.
They are made from muslin bought from the mills espe-
cially for the purpose, and they are made from the scraps
left from cutting shoe linings, odds and ends from shirt
factories, overall factories, the spoilage from cotton .mills,
and the pieces left from cutting buffs out of whole cloth.
A pieced buff is always sewed, either spirally or in con-
centric circles with whole pieces on the two outer sides of
the section and the center of the section made up of a num-
ber of layers of pieces cut in the shape of segments of a
circle and crossing each other in such a way as to be rea-
sonably uniform in thickness ; the stitching ravels out in use
and permits the layers of cloth to spread until the next row
of stitching is encountered. In this way the stitching serves
two purposes; it holds the various pieces of which the buff
is made up and it stiffens the buff so that it will stand up
to its work without being run at an excessive speed.

Many platers have erroneous notions about buffs; some
of them invariably buy the lowest-priced buffs in the mar-
ket, with a mistaken idea that they are economizing thereby;

*if approached in regard to the higher-priced article, they
will tell you how many sections they are using per month
and declare that they could not think of paying the higher
price, as the. profits in plating are so small that it is neces-
sary to economize in every direction, etc. Now the facts
are that a buff will do work exactly in accordance with the



70 THE POLISHING AND PLATING OF METALS.

amount of long, hard twisted fibre in it. When a dealer
in cloth is approached with an offer on muslin he pulls out
a small magnifying glass, called a linen tester, puts it on
the cloth, counts the number of threads per inch in the cloth,
looks at the size of the individual threads and their distance
from each other, estimates the amount of starch and gum
with which the cloth is loaded, and finally ravels a few
threads, untwists them and looks at the length and strength
of the cotton fibre in the threads of which the cloth is com-
posed. If the piece is heavily loaded, he makes a mental de-
duction from the price per pound asked for the muslin;
if the thread has a large percentage of short fibres in it,
he makes another, because he knows that the strength is
not there and the cloth will not wear well. The plater, on
the other hand, with few exceptions, looks merely at the
price per section and the salesman who offers the lowest
price per section, by an eighth or quarter of a cent, gets
his order. Of course the goods are made up so that low-
priced sections can be offered to people who insist upon
buying them, and such buffs are invariably the most costly.
The plating supply houses cannot be blamed for doing this;
they have been forced into supplying low-priced buffs for
bargain hunters, and cotton is as staple a commodity as iron
and the price is subject to less fluctuation, so that a reduc-
tion in price is always accompanied by a similar reduction
in quality. - Most of the supply houses have high class buffs
at a corresponding price, and they prefer to sell these goods,
knowing that they will give better satisfaction to the user;
the labor cost in making them is about the same on all buffs
and the higher price simply buys more and stronger cotton,
instead of gum, starch and short fibre. The experienced
buyers have proved this many times. Perhaps it may be
well to give the results of a trial which took place within the
writer’s knowledge: the house in question (a large stove
concern) was accustomed to buy about 10,000 sections per
month of a fourteen cent buff when it employed a book-



THE POLISHING AND PLATING OF METALS. 71

keeper who had recently been in a dry-goods concern which
had a large wholesale trade in muslin. He found fault with
the buffs, and the salesman to whom he complained prompt-
ly produced a twenty-four cent buff of the same size, and
after some argument got a trial order for them. In the
test which followed the twenty-four cent buffs wore as long
as three buffs of the fourteen cent sections which they had
been using. In other words, twenty-four cents’ worth of
first-class muslin did as much work as forty-two cents’
worth of poor muslin, and the saving on the firm’s monthly
bills was very considerable. The plater who will learn to
distinguish between good and bad buffs will be able to effect
a considerable economy in the matter of buffs alone if his
firm does any considerable amount of work, as they are con-
stantly being used up, and mistaken notions of economy
are liable to make a steady leak in the way of useless ex-
penditure.

The size of buffs is another question that will bear study.
A buff cuts fastest when it is being run at a speed that will
make it stand up stiffly; in other words, the buff is held to
its work best when the centrifugal force of the rotation holds
the periphery of the buff farthest from the center. The
larger the buff the greater the peripheral speed will be with
a given number of revolutions of the lathe spindle. As the
buff wears down it becomes smaller and the number of
inches per minute passing over the work is correspondingly
reduced, until it reaches a size where the fastest speed to
which the lathe spindle can be set fails to give a sufficient
number of inches of travel to the outside of the buff to make
it cut properly. When this point is reached it should be
thrown away and a new one substituted. Cutting down
buffs should run at from 9,000 to 15,000 feet peripheral
speed per minute; perhaps 12,000 feet is a fair average.
Coloring buffs should run from 5,000 to 8,000 feet per min-
ute. The amount of work turned out is less with a small
buff than with a large one in any given time; if the shop
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is crowded with work and the polishing room is. behind
the substitution of large wheels and buffs will frequently
speed up the work so as to make the addition of more lathes
and men unnecessary. Where there is a lack of room for
additional machinery, or polishers are difficult to obtain,
_ this is often the only way out of the difficulty. Then, too,
where the polishers are paid by the day and the proprietor
is always complaining of the number of new wheels and
buffs furnished the polishing room, the men are apt to con-
tinue to use wheels long after they should be thrown away.
It is a common sight in such places to see the men holding
work against a three-inch buff or wheel, laughing and talk-
ing and spending an hour over work that should and would
be done in twenty minutes with a fourteen-inch buff. In
_such cases the proprietor is losing every day, in the wages
