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“It is hard to imagine how any phonograph collector, seasoned or novice, could manage without The Compleat

Talking Machine on the bookshelf or workbench.”—Christopher Proudfoot, Christie’s, London

“Mr. Reiss leaves no stone unturned...a tour-de-force indispensable to most anyone who owns a wind up phono-

graph or is thinking of buying one”—Cadence, The American Review of Jazz & Blues
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About the author

Eric Reiss acquired his first talking machine, a Brunswick console model, at the age of four and has been actively search-
ing for old machines since his early ’teens.

Mr. Reiss was born in San Antonio, Texas in 1954. After graduating from Washington University in St. Louis with
degrees in performing arts and political seience, he moved to Copenhagen, Denmark to become a stage director at the

Danish Royal Theater. Although he maintains his connections to the theater world, Mr. Reiss now works in advertising—
an equally nefarious occupation.

About the machine

The “Melba” gramophone was produced by the Gramophone & Typewriter Co. in England around 1904. Named for the
famous opera singer, Nellie Melba, with its 12" turntable, triple-spring motor, and elaborate “art nouveau” cabinet, the
Melba was G&T’s top-of-the-line model. Quite rare today, surviving Melbas are usually found with brass horns rather than
the wood horn shown here. This horn is of later vintage, about 1912, and is probably of German origin. Both the machine
and the horn were rescued from a damp cellar in East Berlin many years ago.
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The Author’s grandmother on Christmnas Day, 1912 admiring the family’s first phonograph, a Victor Victrola VI, ene
of the earliest hornless models. Over eighty years later, the machine is still entertaining members of the family.

Victrola VI- 1911-1926. The machine pictured here is a
favorite of mine as it has been in my family since 1912. The
VI is a slightly larger machine than Victor’s other lidless
machine, the Victrola IV, of the same year. The VI has a 10"
turntable, but models made after 1913 have 12" turntables.
The initial cost was $25.00. (Auther’s collection) 1
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To my mother, Louise—who likes to play the jukebox
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hen { first started collecting gramophones and
thonographs during the late 1960’s, there were
few books and reprints available to guide the novice.
Back then, the best source of information was other
collectors who usually were nice enough to show me
their machines and tell me something about the differ-
ent makes and models.

As far as repairs were concerned, there was virtual-
ly no printed information of any kind at all. Once
again, one had to rely on other collectors. However, |
never seemed to actually “catch them in the act” of
repairing machines, so my information was usually
based on casual tips mentioned during the course of a
friendly visit. Without the proper step-by-step guid-
ance, I soon discovered that these tips were not always
useful and could actually result in disastrous mistakes
due to my ignorance.

Over the years, early machines have become quite
expensive, and the quality of the machines on the mar-
ket has deteriorated. As a result, more and more collec-
tors are forced to restore machines that they would have
used for parts a few years back. As the quality of the
machine goes down, the amount of effort required to
restore it increases proportionally, and some collectors
are now facing problems they have never encountered
before.

The purpose of this book, therefore, is to provide
the collector with a guide to repairing and restoring
early talking machines so that he or she may overcome
some of the problems [ have encountered, and avoid
some of the pitfalls. This book also provides enough
historical information about the various makes and
models so that it’s possible to make an accurate
appraisal of new acquisitions in terms of value and rar-

ity.
What’s on the market?

In truth, old gramophones and phonographs are not
nearly as scarce as many people believe—or dealers
would have you believe. Although many of the really

well-preserved machines are now in private collections
and only turn up at auctions and such, a surprising
number of machines still appear in antique shops and
at flea markets.

Collectors usually have a pretty good notion of
what their machines are worth, and those who have had
a machine sitting in their den or family room often
have an inflated sense of its value. As a result, when a
really good machine does come out of hiding, it usual-
ly commands a premium price.

Even derelict machines such as this Edison Standard can be
restored with a little time and effort.
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Machines still turn up regularly at flea markets and antique shows.

For those of us who cannot—or will not—pay
huge sums for well-preserved gramophones and
phonographs, there is only one alternative: We must
restore those machines that have been left to rot in
damp basements and unheated barns. These are the sad
remains that were passed over by collectors and pickers
back when a clean Edison Standard cost less than a pair
of Levi’s. Back then, it wasn’t worth the effort required
to get these rusty relics to work. Now, all that has
changed.

Happily, there seem to be a fair number of good
machines that simply haven’t been found yet, and
scarce items such as cranes, reproducers, etc. are often
not recognized for what they are. In short, your chances
of finding interesting parts—and even complete
machines—are as good as anyone else’s if you make an
effort. Even if you buy your machines from a dealer, the
fact remains that derelict machines never cost as much
as pristine examples. Moreover, there is a great deal of
satisfaction in knowing that the machines in your col-
lection work well and look good because you took the
trouble to rescue something from the scrap pile. Pity
the poor coin collector who is not allowed to even shine
his tarnished prizes!

xii

Many well-preserved machines are now in collections or used for
interior decoration. They rarely come on the market again.

Where to look for machines

Phonographs and gramophones pop up in all kinds of
unlikely places, but to increase your chances of finding
something, you have to look in areas where these
machines were once plentiful. You also have to look in
places where machines were more likely to be stored,
rather than thrown out. Areas ¢lose to large cities such
as Chicago and New York are good hunting grounds.
There were lots of potential talking machine owners
back at the turn of the century, and houses had both
attics and basemernts where machines could be deposit-
ed and forgotten. By contrast, a city like Miami, devel-
oped during the late 1920’, is made up of condomini-
ums, and bungalows—both with limited storage space.
Miami has another strike against it: any machine found
there has undoubtedly passed through a number of
hands before you got to it, and the price has increased
with each change of ownership. The real key to buying
a cheap machine is to be the first to discover it!

Farms often turn up interesting items, although
this requires more traveling for the collector. People
throw things out when they move, but sedentary peo-
ple, such as the population of a country town, are more
likely to accumulate things.

Keep in mind the economic and secial conditions
that prevailed in a particular area eighty or ninety years
ago. Edison did a lot to promote his machines in rural
America, while Victor appealed to the city slicker. Don’t
expect to find early electric machines or custom
Chippendale cabinets in modest farm communities
where electricity may not have arrived until the teens
and fancy woodwork would have been out of place.
Nevertheless, keep your eyes open—even in Miami!

Another good project is to find out who sold
phonographs and gramophones in your area, and who



repaired them back in the early years. Some remarkable
finds have been made in old warehouses and radio
shops. A little detective work will increase your knowl-
edge of the history of the talking machine in your com-
munity and can give good results. You have nothing to
lose.

A word about prices

Antique talking machine prices are set by supply and
demand, as are prices in any marketplace. The demand
comes from two main sources—collectors and those
people looking for unusual decorative objects.

Oddly enough, collectors are often less fussy about
the condition than decorators. I think the reason for
this is probably that collectors are in a good position to
judge the relative merits and defects of a machine. In
most cases a collector would rather have a machine that
didn’t work than one that had been repaired improper-
ly and perhaps irreversibly damaged.

Decorators, on the other hand, know that it’s
important to answer the question “Does it work?” in
the positive in order to elicit the appropriate “Gee!
Wow!”—despite the fact that the machine will probably
never be used. Moreover, decorators are not interested
in hunting for missing parts or wasting time fixing a
machine. Either the thing works and looks reasonably
good, or there’s no sale.

I suspect that there are considerably more decora-
tors running around than there are serious collectors.
This, of course, puts the collector at a real advantage
when it comes to buying junk machines to restore. After
all, who but a collector (or lunatic) would buy a
machine that might require thirty or forty hours of
work before it can be displayed?

Even experienced collectors may occasionally pass
up a “basket case.” If the machine in question is fairly
common, such as an Edison Standard or Home, the col-

The author’s tinfoil machine, found at a Miami flea market. The
machine was made by Max Kohl of Chemitz, Germany, around
1880.
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lector may already own a similar model and prefer to
devote time to more unusual machines. As the demand
for a particular talking machine decreases, so does the
price—often dramatically. This gives the beginner a
good chance to acquire new machines at a fraction of
the going rate.

For those of you who are unclear as to what the
“going rate” is, I have attempted to give some indication
in the price guide at the end of the book.

The subtle art of trading

Although the possession of three or four identical
machines may increase the size of a collection, they sel-
dom make it more interesting. Nonetheless, duplicate
machines can be put to good use in a number of ways.
Naturally, they can always be sold outright, hopefully at
a profit, but perhaps their most valuable function is as
items for trade. Often antique dealers would rather
have two less expensive machines than one rarity.
Rarities appeal to the collector, but less so to the deco-
rator, who usually looks more closely at the price tag
than at the mechanical subtleties.

I managed to get an original tinfoil phonograph
some years ago in precisely this manner. The owner of
the tinfoil machine had not made any real attempt to
contact local collectors and the machine thus turned up
at a South Florida flea market. The price was extremely
reasonable, but as a struggling student, I just didn’t have
the cash. However, I did have two very pretty Edison
machines that the dealer was delighted to take in trade.
He now had two good, salable machines with nice
morning-glory horns, and I came home with what
looks more like a lathe than anything else. It would have
been hard to sell to the uninitiated.

Duplicates can also be used to upgrade items in
your “permanent collection.” In this way, one can
obtain replacements for noisy gears, mangled screws,
and a host of other parts with minimal cash outlay.

During my first years as a collector, I met many
wonderful people who helped me get started. However,
I also had the misfortune to meet some real bandits—
dealers and collectors alike. One of them talked me out
of the complete works for an Edison Opera for a paltry
$20. He sold it soon after for ten times the amount—
and taught me a valuable lesson in the process: always
know exactly what you are trading away and weigh this
carefully against what you are getting. As far as ’'m con-
cerned, the whole idea of trading is to reach an agree-
ment that benefits both parties. Unfortunately, not
everyone shares this view.
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Victor appedled to the city slicker. (from an early advertisement)

On a final note, when trading with a dealer,
remember to base your trade on uniform terms. If the
dealer is talking retail prices, you should do the same.
What you paid and what the dealer paid for his
machine is usually irrelevant.

Reproduction parts

As good, complete machines become scarcer, it
becomes more and more lucrative for people to repro-
duce parts that are in high demand. Some of these
reproductions are skillfully made while others are very
poor indeed. In all cases, a machine restored with
reproduction parts will not (or should not) command
a top price. At one point, a machine may indeed have so
few original pieces that its value as a collector’s item is
questionable. Where you draw the line is your decision.

Obviously, some parts must be replaced if the
machine is to function properly. By this I mean things
like reproducer gaskets or, perhaps, a stripped gear.
Replacement of these items should not detract from the
value and will usually add to it. However, reproduction

i

Edison did much to promote his machines in rural America. (from
an early advertisement)

Xiv

Many parts are not recognized for what they are.

horns, reproducers, cranks, and the like, do not add any
historical interest in themselves, and a machine
equipped with reproductions of any or all of these parts
is less desirable than one that is 100% original. This
should naturally be reflected in the price you pay when
buying a machine. I think that people should keep this
in mind when selling their machines, too.

Recognizing reproduction or incorrect parts is
largely a matter of practice. The seller may tell you if
you ask directly, but will rarely volunteer this informa-
tion of his or her own accord. Very recently, [ saw a
machine in a flea market in France with a reproduction
horn. When questioned, the dealer countered, “Ah, yes,
monsieur, but it is a very old reproduction!” Well, even
if the horn was a copy, the sales argument was unques-
tionably original.

The reproduction parts most frequently encoun-
tered are horns, reproducers, and cranks. In short, the
easier it is to remove a part, the greater the chance that
it’s a reproduction. In the case of disc machines, extra
holes in the motor board or an extra crank hole usual-
ly indicate a swapped motor. Cylinder machines are less
prone to this maneuver.

After looking at some original machines and learn-
ing what parts are available from various suppliers,
you'll soon get a feel for things. The identification sec-
tion in Part Four, should be of great deal help, too.

Home-made machines, forgeries, and other swindles

If the local community theater has just done a produc-
tion of My Fair Lady, watch out! Some bizarre
machines turn up from time to time made from odd
bits of this and that. Usually a horn has been added to
a hornless machine. Old cylinder dictation machines
are frequently dressed up in this manner.

Flea markets, particularly in Europe, are overrun



Recognizing reproduction parts will help you determine a
machine’s value. The “witch’s hat” on the left is original, while the
one on the right is a recent reproduction. Note the different bell
shapes.

with fairly good-looking fakes. These are almost always
disc machines that use parts from portable phono-
graphs mounted on new cases, plus reproduction horns
and brackets. A good rule of thumb is this: If the back
bracket is new, be wary. Back brackets usually survive
on legitimate machines. Also, if the tone-arm goes into
the cabinet rather than leading directly to the horn, the
chances are the machine is a forgery. As far as I know,
orly HMV (English Victor) made any machines with
this configuration—and they are fairly rare, even in
Britain. Again, the only way to spot the fakes is to know
what original machines look like.

Several years ago, a friend in London showed me an
early Berliner “Trademark” machine in absolutely mint
condition. Normally, this is an expensive machine, but
the one I was locking at had cost but a fraction of the
going rate. The owner explained that a whole series of
Berliner forgeries had been produced in Taiwan and

Many original horns have a stamped patent date.

Original Edison reproducers have a serial number at the base of
the neck.

had made their way to England. He got stuck with one.
Except for the fact that the bolts had metric threads, the
machines were perfect copies. Fortunately, these copies
are few and far between, but you should be aware of
their existence.

Tinfoil machines have also been copied from tame
to time. If you are considering buying one, you might
consider asking for a written statement guaranteeing
the machine’s authenticity. If the seller is on the level,
there should be no problem in obtaining this docu-
ment.

Several years ago, an “original” Edison machine was
offered through a well-known American mail-order
catalog. Priced at more than three times the normal
market price, careful examination of the accompanying
photo showed that in addition to the cheap reproduc-
tion horn, the machine had been pieced together with a
case from one model and the upper works from anoth-
er. Quite apart from the outrageous price, the fact that
the machine was so blatantly incorrect, though adver-
tised as “original,” placed this offering on the border of
consumer fraud. I told them so in a letter but I never

Most reproduction Edison reproducers have no serial number.



An electric drill with a drill-press attachment.

received a reply—in fact, they dropped me from their
mailing list. Oh well. As the ancient Romans said,
“Caveat emptor”—*“let the buyer beware.” I'll add,
“Caveat lector”—*“let the reader beware!”

A few words about tools and skills

{ have tried to limit the scope of this book to repairs
that can be made in the average home shop. You don’t
have to know how to use a lathe or how to weld, but, if
you can, you are already ahead of the game. As far as
possible, I have made suggestions about where this
work may be done locally at minimal cost. It is, howev-
er, a good idea to learn how to solder. For those of you
who have never tried this before, 1 have briefly
described some of the techniques in Appendix B.
Soldering is not difficult to learn and is a very useful
skill.

The only power tool required is an electric drill,
preferably with variable speeds. Attachments for con-
verting the drill to a bench grinder and a wide variety
of grinding and polishing wheels are available at mod-
est cost. Most other tools mentioned are inexpensive

An electric drill used as a bench grinder.

hand tools, available at any good hardware store—if
you can find one. By this I mean real hardware stores
and not the glorified hardware supermarkets that have
popped up all over the place. Try to obtain the best
quality tools you can afford, particularly with regard to
screwdrivers, of which you should have a good assort-
ment. Get into the habit of using the proper size. Using
the wrong sized screwdriver will ruin the head of the
screw, which is both irritating and unsightly.

The repairman should have a wide variety of screwdrivers in order
to avoid ruining screws.
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rom the very first wind-up models made in the

1890’s to the last portables made in the early 1960’s,
the general construction of a spring-wound machine
has remained the same. The following are the basic ele-
ments of the spring motor: the winding shaft (also
called an arbor), which connects to the center of a
coiled spring; the spring itself; a mechanism to prevent
the winding shaft and spring from slipping back to a
neutral position; a series of gears to transmit the stored
power of the wound spring to the turntable spindle or
cylinder mandrel; and a centrifugal regulator (com-
monly called the governor), which works in conjunc-
tion with a speed regulator to provide uniform record
speed.

On many cylinder phonographs (and some disc
machines, notably Edison Diamond Disc) there is also
a long, threaded rod called a “feedscrew.” When the
reproducer is lowered onto the record, this feedscrew is
engaged by a small section of a nut, called a “half-nut.”
This is attached to the mechanism holding the repro-
ducer and keeps the stylus and record groove in align-
ment while the record is playing.

Lubrication and upkeep

For the phonograph to function correctly, it is impor-
tant that the motor and other mechanical parts are kept
clean, lubricated, and well adjusted. Lubrication of
bearings is best done with lightweight household oil.
Although some repairmen grease the gears, this attracts
dirt and dust, which will eventually cause the gears to
wear, and is therefore not recommended. However, if
the gears are already worn, a little Vaseline will decrease
motor noise, particularly on the fast-spinning governor
gear.

Feedscrews were originally lubricated with powdered
graphite, but modern silicone spray works well, too.
Greasing of the mainspring is discussed a little later in
the section on mainsprings.

All rods and shafts that support the reproducer car-
riage on cylinder machines should be highly polished

and dry. If you must lubricate them, use spray silicone.
Oil will gum up feedscrews, particularly if a machine is
out on display.

Never oil a machine to such an extent that oil drips
into the case or onto exposed metal castings since oil
can ruin the finish. To keep the machine running at its
best, it ought to be played periodically to prevent the oil
and grease from getting stiff. If the machine is only for
display or will be stored, lubrication should be kept to
a minimum—just enough to prevent any metal parts
from rusting.

Some machines, including some Columbia cylinder
models, have special lubrication tubes which make it
possible to oil the machine without opening the case.
On disc machines, these tubes can be accessed after the
turntable has been removed. However, don’t place too
much trust in these devices—they are prone to clogging
and should be carefully cleaned with a thin wire before
using. Moreover, in my experience, anything heavier
than sewing machine oil can cause them to block, so
their usefulness is somewhat limited.

If, after cleaning, your machine doesn’t run correct-
ly, there is a short troubleshooting guide at the end of
this section which may help you pinpoint the problem.

After playing a machine, many collectors let the

N " g ) A
A needlenosed oil dispenser is good for getting at hard-to-reach
gears and bearings.




The Columbia BK has a number of tubes which gufde oil to the
proper places. Make sure these tubes are not clogged before you
start to lubricate.

spring wind down completely so that it will not weak-
en and possibly break. This also takes the strain off the
governor. However, if you play a machine regularly, this
is an unnecessary precaution and may actually cause
other parts to wear out prematurely.

Repairing the spring motor
Removing the motor on disc machines

On disc machines, the motor is invariably attached to a
board directly beneath the turntable, and in the case of
machines with horns, the board is often hinged for easy
access.

By removing the crank and any other attachments
that may go through the sides of the case, such as a
speed regulator, as is the case of early Columbia and
Pathé machines, one can often lift the hinged lid for oil-
ing and minor repairs. On some machines, there may
be three or four wood screws around the perimeter of
the motor board that must also be removed. This is also
the case with many internal horn machines. On really
cheap talking machines, generally those of German ori-
gin, one can only access the motor through the base.

If you intend to remove the metor entirely, the next
step is to remove the turntable. Turntables are attached
in several different ways. A turntable can usually be lift-
ed off, if it rests on a cone-shaped spindle. If the
turntable does not come off easily, you might lift the
whole machine slightly by holding the turntable and
have a helper gently tap the spindle with a hammer. If
the turntable is extremely stubborn, a few drops of
WD-40 or similar lubricant around the spindle may
help. However, before resorting to hammers and other
aids, make sure that the turntable isn’t held tight by
some other device.

Many disc machines have a hinged lid which provides easy access
to the motor.

Cranks and speed regulators must usually be removed bhefore the
case can be opened. However, this Columbia BD disc machine has
a slot so that the speed regulator can remain in place while the

machine is being serviced.




Removing a turntable from a threaded spindle. Threaded turnta-
bles almost always have a screwdriver slot in the spindle.

A turntable equipped with a set-screw.

In some machines made by the Gramophone Co. in
England, the turntable is held in place by a pin. In this
case, an internal gear must be released from the
turntable shaft, which is then removed along with the
turntable.

If the turntable is held in place by a retaining clip, as
it often is on portable machines, this must be removed
first. Any automatic brakes attached to the spindle

Close-up of an early Victor spindle. The smaller thread is for the
record retaining plate, the larger thread is for the turntable.

Removing a stubborn turntable requires a hammer and three
hands.

This turntable is designed to sit on a pin.

should also be removed. Sometimes the turntable is
held in place by a set-screw, which must be loosened
with a long screwdriver. At other times, the spindle is
threaded and the turntable must be removed by hold-
ing the spindle in a fixed position and turning the
turntable in a clockwise direction. Early Victor-type
machines made in England by the Gramophone and



A turntable retaining clip, often seen on portables.

The motor is attached to the motor board with three or four bolts,
hidden underneath the turntable.

Typewriter Co. use this system, which can be recog-
nized by the convenient slot in the spindle. Using a
screwdriver, the spindle can be kept stationary while the
turntable is unscrewed.

After the turntable has been taken off, removal of the
motor is a simple affair. Generally, there are three or
four bolts that hold the motor in position, or some-
times four bolts with attached nuts. By removing either
the bolts or the nuts, the motor will come off.

Removing the motor on cylinder machines

On cylmder machines, the motor is often bolted to a
metal casting or steel plate called a “bedplate.” The feed-

Removal of the flat wooden base on this Columbia Q reveals two
hidden bolts which fasten the motor to the bedplate.

On some cast #ron machines such as this Edison Gem, the motor
must be removed from the bottom of the machine.

screw, mandrel, and some of the gears are placed above
the bedplate and are connected to the motor itself by
means of a drive belt passing through it. The motor
hangs underneath the bedplate, attached with bolts.
Many Edison machines, with the exception of very
early models, have a hinged lid, which can be raised
after removal of the crank. Some large Columbia
machines have a hinged front panel. Otherwise, one
must remove a number of screws which attach the bed-



Fastening the carriage before turning over the bedplate prevents
damage.

Old rags can be used to protect fragile feedscrews during motor
repairs.

plate to the cabinet, after which the entire mechanism
can be removed.

On open works machines, such as the Columbia Q,
the various parts are belted to the flat bedplate from
both sides. Removal of the wooden base will reveal any
hidden bolts. On Edison Gems and similar machines
such as the Pathé Gaulois, the motor must be removed
through the base of the casting.

It is generally a good idea to remove the reproducer
and horn from the machine before you start tampering
to avoid any possible damage. In the case of larger
Edison machines, such as the Home and the Triumph,
where the feedscrew is very, very fine and exposed to
dropped screwdrivers and other hazards, it is a good

Removal of the upper casting on this early Edison Home reveals the
motor retaining bolts.

Inverting the bedplate on the case provides a good suppart for the
motor during repatrs.

idea to protect the threads by wrapping the feedscrew
with rags before starting any major operation.

If you unscrew the bedplate from the lid, it is possi-
ble to turn over the entire mechanism and rest it on the
empty cabinet. This is a good way to support it during
repairs. Carriages on Edison machines should be fas-
tened with some string so that they cannot flip back-
wards and cause damage.

A word regarding toy phonographs

Some toy phonographs from the 20’s are sealed like a
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A toy disc machine from the 1920’s. (German, probably a
Lemiphone)

tin can, which in fact they are. Many machines from the
German toy-maker Bing have this design. I know of no
suitable method for getting into them, short of using a
can opener. If the machine works, then you would
probably be well advised to leave the motor alone. If the
motor is broken, then you have to decide whether or
not to deface the cabinet. My opinion is that these
machines really can’t be considered serious instruments
and probably should be left alone.

First steps

Before you tear into the motor, you must make sure
that the spring is completely wound down! Should you
neglect to do this, there is an excellent chance of dam-
aging the machine and risk of personal injury. In fact,
whenever working on machine motors, you should
consider some kind of eye protection, such as goggles,
if there is tension on the spring.

The spring ought to be wound down before the
motor is removed from the case, and must be done if
the spring and governor are not mounted on the same
casting, as found in some Gems. If the spring is not
enclosed in a metal case (spring barrel), you can see if
the spring is wound down or not, although springs that
touch the sides of the cabinet may not be as fully
relaxed as you might think.

With an enclosed spring (or springs), the best course
of action is to twist the spring barrel(s) with the fingers
to see if there is tension. If you cannot easily twist the
barrel a fraction of an inch, then there is a chance that
the spring is still partly wound. In the case of disc
machines, one can often reduce tension by turning the
turntable with a finger in a clockwise direction to ever-
come any friction in the motor caused by dirt, lack of
oil, or bad bearings. However, if you turn the turntable
too much, you may open up the center coils of the
spring, so don’t overdo it.

If some part of the motor is simply jammed and will
not permit the spring to wind down, you can also try to
release any attachments of the winding shaft, such as a
ratchet pawl. This device prevents the crank from slip-
ping back during winding. Keep a good grip on the
crank when attempting to unwind a spring in this man-
ner and unwind slowly by hand. Failure to hold onto
the crank when releasing the pawl is very, very danger-
ous!

Motor types

Most motors are built as units consisting of either a
casting, which holds all the various parts, often at odd
angles, or “pillar and plate” motors where the parts are
held between two plates, with pillars in the corners that
hold the plates at a fixed distance and also hold the
mechanism together.

A typical cast motor. (Victor, 1907)

Disassembly of the pillar and plate motor

The pillar and plate motor is without a doubt the easi-
est type of motor to work on. It is generally seen on
inexpensive disc machines and orn most open works
cylinder types. Each pillar usually ends in a long bolt
with which the motor is attached to the motor board.
Removal of the motor will usually reveal another set of
nuts on the pillars.

By removing these nuts, the top plate can be lifted off
and the various motor parts freed for cleaning and
adjustment. Be sure to pull the plates off squarely to
avoid bending the shaft ends.

On some motors of this type, the bottom plate is
attached with small removable bolts. At any rate, one
must remove either the top or the bottom plate and a
brief inspection of the motor will show how to take it
apart. It is not necessary to remove every last piece of



The Edison Gem has nio spring barrel. Because the spring touches
the side of the case, it may not be able to unwind completely. The

motar must therefore be removed with some caution.
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Releasing this ratchet while holding the crank firmly allows the
spring to be unwound.
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The damage to this worm gear occurred during disassembly of a
wound motor. In this case, both the machine and repairman were
lucky. The risk of personal injury is high if a wound moetor flings
parts around the room.

hardware from the frame, such as speed regulating
arms, etc. These usually require little in terms of clean-
ing and adjustment.

If you have never torn down a motor of this kind
before, you might want to make a quick sketch showing
the correct positions of the parts to aid reassembly. Just
don’t wait six months to put the thing together again or

Most open works motors on cylinder machines are of pillar and
plate construction. The machine here is a Columbia Q.

Removal of the top plate allows all the main parts to be lifted out
without further disassembly.

you may have problems, even with your sketch!
However, the motor is very simple and a little experi-
mentation will allow you to assemble it again. Make
sure to keep track of all screws and, in particular, wash-
ers. These are often hidden under layers of old grease
and can easily be overlooked and lost. Any rubber
washers used as noise insulators between the motor and



the board should be replaced with fresh ones. This
applies to rubber washers in other motor types as well.

Disassembly of the cast motor

The cast motor frame allows individual parts to be
removed whereas the pillar and plate motor falls apart
all at once. Governors are almost always held in place by
small cylindrical bearings which are in turn fastened
with small set-screws. Larger parts, such as the spring
barrel, are often held in place by smaller castings bolted
to the main frame. By removing these smaller castings,
most other parts will come off.

Some general comments on disassembly

In addition to set-screws, bearings, and bolts, you may
come across pins that must be punched out. These are
often tapered and can only be removed in one direc-
tion. I hope you will try to take all this in stride, with-
out undue hysteria. Despite the fact that many of these
motors look complicated, you have to remember that

Conical pins can be punched out in one direction only.

they were assembled by hand and not by black magic.
The thing to do is to figure out in which order things
were installed and then remove them in the reverse
order. Only rarely were parts riveted or soldered after
the motor was assembled—and even if they were, these
are not usually the parts in need of service.

Often castings have become very rusty after years of
storage. As a result, small set-screws and bearings can
become almost impossible to remove. In these cases, it
is best to soak the problem parts in oil overnight and
then try again the next day. WD-40 is also very helpful
in this regard. Rust remover or glass bead blasting can
also help solve the problem if all else fails.

If there is still a head on the set-screw in question, it
sometimes helps to insert a screwdriver and give it a
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A detail of an Edison governor assembly mounted on a removable
casting.

sharp rap with a hammer to loosen it. You must be
careful, though, not to break the rather brittle cast iron;
welding this type of metal is not a job for beginners. If
the head of the set-screw or bolt is broken, then you
must either attack it with pliers (if there is any head
left), extract it with one of the special extracting tools
available at better hardware stores, or drill out the hole
and cut a new thread. Stubborn bearings can then be
punched out of the casting with any blunt instrument.
For example, galvanized nails can be used after the
point is ground flat. Since the galvanized metal is softer
than the steel bearing, the risk of marring is reduced.
Old brass hinge pins are great for this job.



A set of screw extracting tools.

Should the worst happen and the casting break, you
have three options: you can weld the part or have it
welded; you can bolt on two metal splints; or if there is
no great stress on the part, you can use epoxy to glue
the joint. If you lack the experience to weld the piece, a
good welder can often be found at a small body and
fender shop. If you approach the welder early in the
morning or just before quitting time with a few dolfars
in one hand and the broken part in the other, a suitable
arrangement can usually be made. Just don’t bother the
man in the middle of a busy workday!

A pin such as this can be punched out in one direction only.

An inexpensive thread gauge.

Sometimes holes in metal castings have become so
worn that the parts no longer fit properly. This is often
seen in the bearings supporting the spring arbor (the
rod passing through the center of the spring barrel). In
such cases, the misshapen hole must be drilled out,
filled with a short piece of solid metal rod, and pressed
into place with a C-clamp. A new hole can then be
drilled in the fresh metal. Before drilling a hole in any
type of metal, make an indentation with a center punch
(simply a pointed piece of hardened steel) in order to
get the drill bit started in exactly the right place.

Well stocked hobby and art supply stores as well as
good hardware stores often have solid brass rods in a

A tap for cutting new threads.

Punching out a stubborn bearing with a brass hinge pin.
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A new bearing has been installed in u worn casting.

variety of sizes. Brass is easier to work with than steel or
iron since it is softer and can be pressed into a tight hole
without resorting to violence. Special brass tubes for
repairing clock bearings are available from jewelry sup-
ply houses and are equally useful for small precision
bearings, a subject discussed a little later. The problem
of enlarged holes is not as great in cast iron as it is in
pot metal, which is sometimes used for plates in pillar
and plate motors.

Cleaning the motor

Ower the years, an incredible amount of dirt collects in
phonograph moters, largely due to the sticky consis-
tency of old grease and eil, which attracts dirt like a
magnet. Some collectors simply throw the entire
assembled motor in a bucket of gasoline in order to

Motors collect an amazing amount of dirt!

10

Dirty parts are easily cleaned with naphtha or lacquer thinner and
an old toothbrush. Protective gloves and good ventilation are a
must.

loosen dirt and grime, but this is not recommended.
First of all, gasoline leaves a sticky, white film on the
metal and rarely gets at the gunk that collects in the
bearings. Secondly, unless you intend to clean and
regrease the spring (old grease is often surprisingly well
preserved), dumping the assembled barrel into any
degreaser usually thins the grease to such an extent that
it drips dirty diluted gunk for a long time afterwards.
This messes up the inside of the cabinet and may cause
other mischief. Thinned grease can no longer do its job
properly and the result is a weaker, neisier spring.

The best method for cleaning motors is to soak the
individual components in naphtha and to scrub them
individually with an old toothbrush. If you've gone to
all the trouble of taking the motor apart, this procedure
is well worthwhile. It takes very little time and can dra-
matically improve the power of the motor. Be careful to
inspect all parts for washers that may be glued on with
old grease and note their pesitions. Also, it is a good
idea to strain, or at least inspect, the dirty naphtha care-
fully to make sure that no small parts (usually washers)
remain in the bath.

Rubber gloves and good ventilation are an absolute
must when working with any organic solvent such as
naphtha. Not only are the fumes dangerous to inhale,




but the chemical can also be absorbed through the skin.
These solvents are also highly flammable. In some
countries, naphtha is no longer sold for these very rea-
sons—in which case lacquer thinner can be substituted,
although the same health/fire precautions must be
taken.

Any shafts used to guide the carriage in cylinder
machines should be buffed and polished so that the
carriage moves easily.

If old castings cannot be cleaned in any other way, |
recommend glass bead blasting. This is just like sand-
blasting but uses small beads of glass rather than sand
and is therefore not as hard on the metal. Again, if there
is no sandblaster in your area, auto body shops and
places that produce “etched” glass usually have the
equipment for this task. For the home shop, small bead-
blasting rigs can be purchased for a few hundred dol-
lars. Bead blasting is also a good way to remove old
nickel plating and prepare cylinder phonograph bed-
plates for refinishing. These topics are covered in more
detail in the chapter on cosmetics.

The spring

A friendly warning

Even though your spring may be completely wound
down, it is important to remember that the spring is
still under quite a bit of tension even when resting in
the barrel. Therefore, I suggest that you to put on pro-
tective eye covering and wear a long-sleeved shirt to
guard against cuts.

Of course, springs are not mad beasts that jump out
at you without provocation, but they must be handled
with care. If you are nervous about working with
springs, or lack the physical strength to keep them
under control, I would strongly urge you to refer the
work to a professional. The names of several reliable
repair shops are listed at the back of the book.

Opening the spring barrel
Unless the spring is broken or “thumps and bumps”
during use, it is not absolutely necessary to clean and
regrease the spring and barrel, though this will improve
performance. However, if the spring is noisy, there is a
good chance that the old grease has solidified and must
be replaced. Otherwise, the power and life expectancy
of the spring is greatly reduced.

Some restorers insist that old grease becomes gritty
with age, even if it appears to be alright. A good rule of
thumb is, if the spring shows signs of rust, replace the
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The lid of this spring barrel is held in place by a cotter pin.

grease. If you want to test the old grease, smear a dab on
a piece of soft cotton, for example an old T-shirt, and
polish the blade of a stainless steel dinner knife. If
scratches appear, replace the grease.

If the spring is not enclosed in a barrel, then the
method of removal becomes obvious. A C-ring (a semi-
circular steel rod) is good to have in order to form a
kind of temporary spring barrel. This makes the
exposed spring more manageable. In the case of the
enclosed spring, the first step is to remove the “lid” of
the barrel.

Although the barrel may appear to be hermetically
sealed, there is always some method of entry. There are
usually twe gears attached to the barrel: a gear perma-
nently fastened to the barrel, which is often the same
diameter of the barrel itself, and a smaller gear attached
to the center shaft. The smaller gear is part of the wind-
ing mechanism while the larger gear transfers the
stored energy of the spring to the rest of the motor. The
reverse setup can also be found but is less common. In
some motors, the smaller gear does not exist, and the
crank or key fits directly onto the shaft.

The barrel lid is often on the same side of the barrel
as the large gear. This can take the form of a flat plate
that forms the center of the large gear, or the entire gear
can form the lid. Other times, the lid resembles the top
of a cookie tin. In most cases, the lid is simply pressed
into place, but occasionally it is screwed on, like the lid
of a twist-off jar.

If it is possible to remove the center shaft, now is the
time to do so. By twisting the shaft to further unwind
the spring, the hook on the shaft will release the spring
and allow the shaft to be withdrawn. This is sometimes



Opening a spring barrel of the “cookie tin” variety.

a little tricky and requires patience. On some motors,
the shaft is too large to pass through the hole in the
plate or lid that seals the spring. By tapping one end of
the shaft, one can often push off the lid with the shaft
itself. The spring is flexible enough to allow this. Always
scratch a mark in the barrel lid and on the barrel itself
so that you can align the two pieces during reassembly.

In cases where the lid fits over the edges of the barrel
like a cookie tin, the lid can be removed by using a
screwdriver and hammer, and gently tapping around

The exposed spring.

the edges. If the lid fits into the barrel as part of the
large gear, one can either use the method of tapping the
shaft or, if the shaft can be removed, by inserting a
screwdriver through the top hole and tapping against
the bottom plate. This plate usually pops off easily.

On some models, the center shaft and lid are held in
place by cotter pins or circular clips which must be
removed. Some double-spring motors are screwed
together with the two springs facing each other.
Generally speaking, removal of any screws on the
spring barrel will give you clues as to its assembly and,
when removed, will allow you to open the barrel. Look
out for any washers or spacers between the two halves
of the barrel so that you can note their positions.

Removing the spring

This next step is more dirty than dangerous when
approached in a careful manner. Nevertheless, I would
strongly recommend the use of safety goggles and
gloves just to be on the safe side. A long-sleeved work-
shirt is not a bad idea either as flying springs can make
nasty cuts. Also, make a quick sketch showing the direc-
tion of the spring in the barrel. A surprising number of
people put the spring in backwards during reassembly
and have a terrible time trying to figure out why the
motor won’t run!

Next, secure the barrel to your work surface, for
example by clamping it in a vise. Care must be taken
not to deform the shape of the barrel by clamping it too
tightly. Christopher Proudfoot, in his excellent book
Collecting Phonographs and Gramophones, suggests the
construction of two V-shaped wooden jigs in order to
grip the barrel at four points rather than two. As you
gain more experience, you may find that it is just as easy
to wind the spring out of the barrel with the hands
alone, particularly when working with small, light-
weight springs.

Before you go any further, take a careful look at the
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The center coils can be pried up with a screwdriver...



By carefully feeding the spring from hand 1o hand, the rest of the
spring can be removed. Be sure to keep a good grip on the spring at
all times so that it doesn’t fly out and hurt you.

spring and make sure you know where any breaks are
situated. Otherwise a jagged piece of spring may hop
out of the barrel and catch you by surprise.

When the barrel is secure, grasp the center of the
spring and pull it out of the barrel. At one point, the
spring will start to unwind itself and it is here that one
must be careful not to lose control. I usually feed the
spring from hand to hand, making sure that one hand
always has a good grip, until the spring is all the way
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Although this spring is riveted to the barrcl, the oblong hole allows

the spring to be removed without tampering with the rivet.
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out.

There is, however, an easier way to get the spring out.
By placing the barrel in a heavy canvas bag (an old mail
bag from the post office is ideal), one can grasp the bar-
rel through the cloth and shake the spring out. The risk
here is more to the spring than to the repairman. Small
nicks in the spring can cause breaks at a later date.
There is also a risk of breaking the hook on the inside
of the barrel. I don’t really care for this method, but I
feel I should mention it anyway.

Cleaning, regreasing and replacing the spring

The old grease used to lubricate the spring must be
cleaned off before replacement. Naphtha or lacquer
thinner and a plastic scouring pad work well.
Remember to use gloves and provide adequate ventila-
tion. The inside of the spring barrel, lid, and shaft
should also be cleaned off.

The basic procedure for replacing the spring is the
reverse of the procedure for removing it—unless, of
course, you shook the spring out. First, check the fit of
the center shaft and the spring. The hook should engage
almost automatically. If it doesn't, anneal, bend, or file
the center coils so that the shaft engages properly and
without difficulty. This reduces the risk of having to
tear down the motor again should someone spin the
turntable around by hand and disengage the spring. If
you wait until after the spring is installed to adjust the
center coils, the job is much more difficult. New springs
in particular usually need a little filing and bending in
order to fit properly.

Next, put a few spoonfuls of grease in the bottom of
the barrel. Hook the end of the spring to the barrel and
wind in at least one full circle of spring. This will pre-
vent the end of the spring from coming loose. With
larger springs, such as those found in the Edison
Triumph and other big machines, this can be quite

Replacing the spring is just like taking it out, only in reverse.



A new spring.

tricky. In the case of new springs, it may be necessary to
grind the end of the spring so that it is round (or
rounder) so that it can be hooked from a more conve-
nient angle. Also, the contour of the spring end must
conform to that of the spring barrel. If it doesn’t, you
will have to bend it so that it does.

Continue winding in the spring. Although the first
coils are difficult, the center coils drop in easily. To fin-
ish the job, put some more grease on top of the spring
and press it into the coils.

If you have never worked on a spring before, it might
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be a good idea to practice on a small, lightweight spring
to get the feel of things before plunging into something
with big, strong springs.

It is a good idea to replace the center shaft before
replacing the lid, if possible. If the hook won’t grab the
spring, it is helpful to be able to see what is going on
inside so that you can help things along with a screw-
driver or needlenose pliers.

In some cheap motors, the outer end of the spring is
riveted to the barrel. If the spring only requires cleaning
and lubrication, there is no reason to file off the rivet.
However, if the spring must come out entirely, you'll
have to replace the rivet or countersink a small flat-
head bolt, with the nut outside the barrel. Remember to
note the direction of the spring since removal of the
rivets will also remove clues as to the proper winding. If
you are in doubt, examine the hook on the shaft.

A word about grease

Graphite grease is still available, if nowhere else, then
from the various suppliers listed in the back of the
book. Modern substitutes containing molybdenum,
lithium and Teflon as well as ordinary car grease work
well, too. Some collectors also thin their grease with
engine additives to the consistency of thick cream,
claiming that this provides better lubrication.
Personally, | haven’t found this method to provide any
significant improvement over ordinary grease, but peo-
ple I have great respect for swear by this method, so I'm
passing it on.

If you're a purist, Edison’s own recipe for mainspring
lubricant was 10 parts Vaseline and 1 part Dixon’s No.
2 flake graphite, by measure. I got this formula many
years ago from a man in Chicago who had actually
worked for an Edison dealership around 1910. I assume
it’s correct, though one may question why he would
choose to remember such an obscure detail from his
youth.

Replacement springs

A new spring should have the same width, thickness
and length as the old spring, and should have rounded
edges—not square and sharp. If the old spring is miss-
ing entirely, a good rule of thumb is that the wound
replacement spring should represent about 30-40% of
the radius of the spring barrel. On double-spring
Victors, the length of the spring (6', 12', or 17') may be
stamped on the plate separating the springs.
Replacement springs arrive from the dealer wound
up tightly and secured with a wire. Getting this wire off




can sometimes be problematic. In many cases, the
spring can be popped directly in the barrel and the wire
pried off.

The only problem with “popping” the spring in the
barrel, easy as it sounds, is that it can be very difficult to
engage the outer hook. On machines where this hook
looks like a hook, often pressed directly out of the bar-
rel case, the spring will easily engage. In the case of
hooks formed from round-headed rivets, this is much
more difficult. Additionally, the force of the rapidly
unwinding spring can damage or break the hook.

Perhaps the best method is simply to clamp the
wound up spring in the V-shaped jig mentioned earlier
and unwind it as if you were taking it out of a barrel.

Repairing the spring
Types of breaks

Springs can break in several different ways. By over-
winding the machine, the spring may break at the out-
ermost end. In this case, the machine can be partly
wound and may even play an entire record. Further
winding, though, will eventually overcome the friction
between the outermost coils and you will hear the
spring slip and notice a decrease in tension on the
crank. The second common type of break occurs at the
center shaft. In this case there will be no noticeable ten-
sion at any time during winding. In either event, the
spring may simply have become unhooked, which pro-
duces the same symptoms.

There is also a third type of break, which occurs in
the middle of the spring and may allow the crank to be
wound a few times before the spring slips. The fourth
type of break is when the spring simply shatters into
many short pieces. I have no idea what causes this last
type of break, but it exists, and the only cure is a new
spring. Extreme care must be taken when removing the
short, sharp shards.

Breaks near the ends

If the break is near the tail end of the spring, the old end
can be cut off and a new hole can be drilled. The metal
must first be annealed by heating the area around the
new hole with a propane torch until it is red hot.
Otherwise, it is impossible to drill in the metal. If the
break was near the old hole, there may be some untem-
pered metal left. However, the spring must still be
annealed for three or four inches past the new hole to
prevent the spring from breaking again when it is tight-
ly wound.

o )

Preparing a new hole in a spring. Two holes are drilled and filed to
shape.

A broken outer end—one of the easiest breaks to repair.
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...and the end ts rounded with a file or on a grinder.

Shortening the spring results in a loss of power. If the
machine could barely make it through a record when
the spring was still intact, you should consider getting a
new spring. Even when properly repaired, the old



spring will probably lack the necessary power.

I have seen two examples of springs that have been
spot welded through the barrel. This is not recom-
mended as future repairs are next to impossible! In fact,
I put this in the category of major damage—which
should be reflected in the price you pay for any machine
that has been repaired in this idiotic manner.

If the break is near the center shaft, the same method
of annealing and redrilling is used. However, annealing
of the center coils should be kept to a minimum since
shortening the spring in the center results in an even

Two or three inches of spring are annealed by heating the end with
a propane torch.

Two new holes are drilled, one slightly larger than the other. They
are then filed to shape.

The finished repair.

m

more dramatic loss of power. Repairs of this type are
only recommended when the break is located at the
hole itself. If the spring is not too wide—an inch or
less—it’s possible to shim up the center coils with a
screwdriver in order to make the area to be repaired
more accessible.

Breaks in the middle

If you really insist on fixing this type of break—which I
really can’t recommend—this is how you do it. First
anneal about an inch of metal on either side of the
break. The broken ends are then ground smooth on a
bench grinder and tapered like the ends of a chisel.
After this, the ends are carefully aligned (easier said
than done) and overlapped about an inch. Drill two
holes, countersink, and rivet the spring together.

Aligning the spring for drilling must be done care-
fully so that the repaired spring doesn’t rub on the bar-
rel. Nailing two strips of wood onto a short board will
help keep the spring halves in line. This can be clamped
to a corner of a workbench, along with the outermost
half of the spring. It’s then possible to maneuver the
center portion of the spring in place with one hand and
drill with the other.

Any kind of flat-headed rivet will do as long as it is
not of the “pop-rivet” variety, which cannot be ground
flat. The rivets should be finished with a hand file so that

“
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An inexpensive propane torch—ideal for annealing springs,
soldering, etc.




The center coils of the spring can be lifted up and shimmed with a
screwdriver or a piece of wood while fixing a break near the center
shaft.

_— Rivet P Beveled edge
° I—
= 2
Beveled edge
A cross-section of a spring splice.

the total thickness of the joint is not much more than
that of the two thicknesses of the springs.

Generally speaking, with the exception of breaks
near the outer hole, which are easy to repair and usual-
ly effective, you ought to obtain a replacement spring if
possible.

Bearings

Worn bearings are probably the greatest single cause of
motor noise. Worn gears are usually a sign of worn
bearings, though this is not always the case. Greasing
the gears will reduce motor noise, but worn gears will
continue to get worse as time passes.

New bearings are installed by carefully enlarging the
old bearing with a reamer and inserting a new brass
bushing, available from jewelry supply houses and
dock makers. New bearings are best pressed into the
old metal with an arbor press, but a C-clamp will also

Worn bearings are frequently egg-shaped.
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New brass bearing rods can be purchased from clock repairmen.

do the job. Hammering the new bearing will deform it
and the repair will be useless. The tricky part is to accu-
rately ream the hole so that the new bearing sits in
exactly the right position. Tolerances are measured in
thousandths of an inch. The original bearing can also
be enlarged by drilling out the hole on a drill press, but
this requires a very accurate drill setup.

Replacing bearings is not difficult, it just takes time
and must be done carefully, with the proper tools and
materials. Most collectors ignore bearings and learn to
live with the noisy motor.

Sometimes it is difficult to identify the bearings that
have worn out. Generally speaking, the faster a gear
turns, the more likely that the bearing is worn. This
means that governor bearings are usually the first to go.

Gears
Noisy gears

As mentioned above, noise is mainly due to bad bear-
ings. However, worn or damaged gears are also noisy, as
well as those that are badly adjusted. While lubrication
of gears is not generally recommended, heavy “gear oil,”
sold in hardware stores or vaseline will reduce unwant-
ed sounds until other repairs can be carried out.
Lubrication attracts dirt and grit, and this works like
sandpaper to wear down the mating teeth. Oddly



enough, if a steel gear mates with a brass one, the steel
will usually wear down before the brass. And brass
often wears out before fiber. This is because grit actual-
ly gets pressed into the softer material and makes it
abrasive. If a gear is badly worn, the only good solution
is to replace it. However, there are other ways to tackle
the problem if a replacement is not available.

Repairing metal gears

Occasionally one finds a gear that is thicker than the
one with which it meshes. This thicker gear is often vis-
ibly worn at one level, but serviceable at others. By tak-
ing a fine jeweler’s file, you can smooth out any burrs in
the metal where the worn section meets the untouched
area. This helps reduce unwanted noise. If there is
room, it may be possible to move one of the gears on its
axle so that a usable section can mesh. Sometimes the
entire axle can be moved through the use of washers. If
the gear and shaft are mounted on adjustable bearings,
the job is much easier.

Gears are sometimes soldered onto their axles. A
small propane torch will melt the solder and allow the
gear to be moved or exchanged. In some situations, the
gear is heated until it expands to such an extent that it
may be fitted onto the cool axle.

When the gear cools, it shrinks and grips the axle

A good set of jeweler’s files are an absolute necessity when repair-
ing gears.
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Smoothing eut the burrs on a worn gear.

This small, fast-spinning gear is often the cause of motor noise.

tightly. In these cases, one must try to heat the gear
alone so that the axle doesn’t expand, too. If the gear is
brass and the axle is steel, the brass, being softer,
expands more rapidly than the steel and removal is not
difficult.

If gear teeth are mashed down but are otherwise
intact, you can often heat the metal and carefully bend
the teeth back into position with a screwdriver.




Cylindrical bearings generally allow for a great degree of adjust-
ment leeway.

Afterwards, slight irregularities can be corrected by
careful filing.

When dealing with broken teeth, there are two pos-
sibilities. If there are only a few missing teeth and the
gear is lightly loaded, it is possible to build up the dam-
aged area with silver solder and file new teeth. When
repairing larger areas, the pattern from a good section
of the gear can be scratched onto a new piece of metal,
filed, carefully fitted into the old gear and sweat sol-
dered in place. This solution is extremely difficult, very
time-consuming and almost always noisy—but it can
be done.

A few words about fiber gears

Fiber gears are often mashed but rarely broken. It is
necessary to degrease them thoroughly with naphtha or
lacquer thinner after which they can be strengthened
with shellac. As shellac hardens, the teeth can be
straightened. When the shellac is almost dry, | some-
times reinstall the gear and run the machine very slow-
ly. This allows the meshing gear to make an imprint in
the softer fiber and ensures a reasonably good fit.
Because the original fiber material was a laminate
made of cloth and glue, never oil a fiber gear or it will
lose its strength. Although old-fashioned brown print-
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Wide gears can sometimes be repositioned so that an undamaged
section comes into use.

ed circuit board is made of essentially the same materi-
als as old fiber gears, brass is usually used as a substitute
in replacement parts.

Removing and replacing gears

Before removing a gear, scratch a thin ring on the axle
to mark the position of the gear. Mark the side opposite
the end of the axle from which you intend to remove
the gear so that the mark is not obliterated later.
Removing gears is accomplished by applying heat,
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A worn, but serviceable fiber gear on an early Victor.

usually from a torch, in order to either expand the gear
or melt the solder holding it in place. The hot gear can
be twisted off with a pair of pliers. The next step is to
clean off any remaining solder on the axle, burrs in the
metal and any other blemishes. Wire brushing and
careful filing are good ways to clean up the axle. Just
remember not to clean off your scratch mark.

Test the fit of the replacement gear and check its
position in relation to other parts by reinstalling the
axle and loose gear. If the hole in the new gear is too
large and the gear wobbles, it may help to tin the gear
with solder to get a tighter fit. Soldering paste is a great
help here. Just coat the inside of the hole in the gear
with the paste and heat it until a bright solder ring
appears. Then check the fit once again. If necessary, try
coating the axle, too. When everything is positioned
correctly, heat up the gear again and it will adhere to the
axle.

If the gear in question is very large and thin, and still
seems a bit loose, you might want to make some small
wooden shims to hold it level so that it is perfectly

\

\

Hard solder Soldered

brass insert

Two noisy, but workable solutions to the problem of broken teeth.
After the addition of any new material, new teeth must be filed by
hand.
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Mark shaft on this
side of gear

U

Mark the position of an old gear before removal for accurate
replacement.

aligned during soldering.

On the other hand, if the hole in the gear is too
small, you will need to heat the gear in order to expand
it enough for it to fit on the shaft. In this case, dry fit-
ting is not possible nor necessary, provided the hole was
properly drilled. If the heated gear will still not slip onto
the axle, you may have to ream it. This should be done
very carefully so that the hole does not get too loose.
Avoid using files since these have a tendency to deform
the hole.

Gears that are held in place by set-screws require
only a screwdriver for removal and replacement.

Where to get replacement gears

In recent years, virtually all of the gears used on Edison
phonographs have been duplicated for collectors. Many
Columbia and Victor gears are also available. Replacing
an unusual gear is often quite costly, so many collectors
and suppliers have made small production runs in
order to reduce the cost per unit. The extra gears are
then sold to other collectors.

It’s a good idea to get price lists from several differ-
ent sources since parts (and prices) vary from dealer to
dealer. Collectors and dealers usually have a limited
supply of original parts, too. A letter of inquiry or an
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Wooden shims are a great help when soldering a large, thin gear if
it is a little loose.

ad in one of the collector publications will often put
you in touch with people who have the gears you need.
This, of course, applies to other types of parts as well.

If you need a gear but cannot obtain one and don’t
have the facilities to make one yourself, some suppliers
are willing to make parts to order. Otherwise, any
antique store specializing in old clocks will undoubted-
ly know of someone in your area who can do the job.
You might want to find out how much it will cost to
make five or ten identical gears since the set-up time for
the cutting lathe is usually much more expensive than
the cutting itself. Extra gears can then be saved for
future repairs, sold, or traded.

The governor

How it works

Perhaps the most delicate part of the entire motor is the
governor. Apart from the spring, it is also the part that
most frequently creates headaches for the repairman.
The governor consists of a set of small weights
mounted on flat springs. These in turn are attached to
a small ring at one end and a flange at the other. An axle
equipped with a small gear (the noisy one) passes
through the center of the ring and the flange. The ring
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A typical three-weight governor.

is equipped with a set-screw to hold the assembly on
the axle, whereas the flange is free to slide up and down.

When the motor is started—often by releasing the
governor—the mechanism spins and the small weights
pull away from the axle due to centrifugal force. As the
weights pull away, the springs are bent, causing the
flange to slide up the axle. At some point on its way up,
the flange meets an arm or yoke equipped with small
felt pads, preventing the flange from traveling further
Thus, the governor continues to spin at a steady rate
until either the spring winds down and the governor
relaxes, or the pads are moved away from the flange,
allowing the weights to spin out even more, increasing
the speed.

The small gear on the axle either drives a pulley
wheel (as is the case in most cylinder machines) or is
directly connected to the turntable spindle on dise
models. In either case, the speed of the mandrel or
turntable is directly related to the speed of the gover-
nor.

Before you start to tinker...

Once again, before you loosen any screws on or around
the governor, make sure that the spring is completely
wound down. If it isn’t, there is an excelent chance that
you will strip the governor gear. You may also put out
an eye—so for goodness sake take care!

Governor springs

Having seen more than a few botched governor repairs,
it strikes me that many people have not quite grasped
the concept behind this ingenious little device. Many
would-be restorers have ingenious ideas of their own,
but when it comes to governors, they rarely work. For
the governor to function properly, it is imperative that
the weights have a certain freedom of movement so that
centrifugal force can play its part. The weights must be
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heavy enough to bend the springs and the springs must
be strong enough to return the weights and flange to
the starting position as the motor slows.

Broken springs are probably the most common
problem and replacements must have the correct prop-
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erties. If the spring is too stiff, the weights cannot help
move the flange and the motor runs faster and faster.
On the other hand, weak springs or weights that are too
heavy may cause the motor to run too slow.

If replacement springs are flexible, but lack the nec-
essary “spring,” such as strips cut from a tin can, the
weights will quickly bend the strips into a shape which
they will retain. All kinds of strange things happen to
the speed in this situation. Sometimes the speed is OK
for awhile, but soon starts to race or becomes uneven
due to the fixed position of the weights. Nothing must
hinder the in and out movement of the weights if you
want proper results.

There is no really good substitute for genuine gover-
nor springs. As their cost is minimal, I would suggest
the purchase of a new set from one of the many suppli-
ers. However, in a pinch, reasonable springs can be
fashioned out of feeler gauge stock. Many different
thicknesses are available in .001" gradations.
Alternatively, metal strips cut from a thin measuring
tape can be used in an emergency. Drilling holes in
either of these materials is a little difficult so for best
results, holes should therefore be punched instead.

Small differences in length and flexibility between
individual springs can create unwanted vibrations.
Unless you have an exact duplicate of the broken
spring, you would do well to replace the entire set.

In some cases, the weight is riveted to the spring
rather than bolted on. If you don’t happen to have a
matching spring/weight combination left over from a
previous repair, you might also want to invest in a new
set of weights, too.

It almost goes without saying that any parts you
replace should be saved for future repairs. In time, you
will build up a good assortment of screws, washers,
weights and springs. Screws, in particular, are worth

The springs on this governor from an early Edison Gem are sol-
dered to the flanges, which makes repairs more difficult.



If necessary, new governor springs can be made out of feeler gauge
stock, or even steel tape measures, if a correct replacement is not
available.

Governor weights may be attached to the springs either with screws
or rivets.

Tiny screws are worth their weight in gold.

their weight in gold.

I’d just like to mention that some governor springs
have turned-up ends and are not completely flat. This is
tr