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Vibration in microscopes may seem a bil baffling, but we have found
that solutions o vibration problems are usually quite simple. Vibraticn is the
result of an object being maved uniil it collides with anciher abject and
bounces back. Yes, it can be as simple as shaking, but the normal definition
imvolves collisions. Some source must continuously supply eneray to the
meving pari(s), As long as energy is supplied fo the moving parlis) and the
pari{s} collide, bouncing can occur al & constant frequency, If the paris can
be moved so they do not cellids, or if the energy can be abscrbed, the Tre-
guency of the bouncing can be changed or stopped, Whils it can be useful to
know the frequency af the vibrations, we really want to know the source.
Eliminate the source, or absorb the energy it is transfemring, and we can stop
{he vibrations.

In the mid 1980's we had the privilege of having dinner with Mr. Ficker-
ing, who manufactured a very popular, magnedic phonograph carridge. He
gave a talk at that dinner. His falk was about vicling and how they are mads.
He had made a violin that clesely duplicated a Stradivarius by measuring the
different resonant points of a Stradivarius with ane of his magnetic carlridges.
He then adjusted his vilin unfil he duplicated those resonant peints.

When we encountered vibrafions the sources of which wa could not
identify, we decided to use a lonearm and carirdge 1o see if we could isalate
the sources, We found that using a tonearmvicartidge with a hidi amplifier
allawed us to hear the vibrations, and as we made changes we could hear
Ine effects of those changes. We took it ane step further by monitoring the
output of the amplifier with an osdilloscope and frequancy counter, Thess
tools mads it possible for us to ses different frequencies and their associated
levets. Of course, there were hose cases when one ovar-powering freguency
masked the others but quite often ana quick measuremant halped us solve
the problem. Tuming one machine off &t a fime until the vibrations disap-
peared irom the scope solved mast of tha problams.

One can mount ihe tonearm on a ring stand allewing it i float, Rest the
slylus on the surface in question, faed the output of the stylus 1o any hi-fi
amp capable of handling a magnefic cartridge, pul on the headphones and
start Ihe investigation. Many fimes we found the source of vibrations by
touching ar leaning against sudfaces while lislening or viewing the oscila-
scope palterns. Mot much headway was made by monitoring the frequencies,
Frequency measurement can be vague because the frequency you are lrying
1o isclate may be a harmonic of the saurce frequency. The scope pattems
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usuzlly lcoked quite vague. However, as we fouched or lzaned we could se tha
patterns changs and we used lhose changes as a guide,

We da not believa the problems encountered in microscapes are difficult.

How do we stop tha vibration? The best way is to prevent the caollisions, but
that is almosl always impossible, so we must steal the enargy from the pars that
are in mation, Moving them might help, bul it is not very convenient. Somatimes
fastening them together so they vibrate as & unit will help. There are some very
simple techniques thal ean help. The first thing to do is install cushions so the
moving part does nod collide wilh any other part. Buildings vibrate due to all of
the HVAC equipment, power fransformers, water lines, steam ines. elc. if yau
can hear i, it is vibraing. We have a confocal microscope sitting on an old desk,
We put chalkboard erasers under tha feat of the dask to isclate it from fhe buiid-
ing's vibrafions. One can also use tennis balls, air bags, shock absorbing pack-
aging material etc. There is rarely a need to gel tea hi-dech.

In ciher cases, the instrument is in contact with the scurce of vibration
through coaling lines, vacuum systems, air supplies and the like. In those casas
one can run the suspect ling through a bucket filled with sand ar simply sandwich
the fines between two bags of sand (Flay sand is a $1.00 per bag). If a fan is
causing the vibrations, move it If possible or changa its maunting hardware.

Elecironic equipment vibrates and can cause problems, but most of the
vibration in newer elecironic equipment is so high in frequency that it probably
would not affect apfics. The vibralions that will affect apfics are probably in the
100 Heriz range and most probabiy 60 Herlz. During the process of elimination, it
would be pradent to turn off electronics associated with the system. Do not aver-
lock the fact that fransformers are rigidly attached o equipment and all frans-
formers vibrate, so they can be 3 source of touble. Stepping motors ussd to
meve stages viorate, and some can even vibrale when ihey are stopped and in
the braking mode. Laser power supplies can vibrate, as well as solenoids on
shutters, discharga lamp power supplies, extemal disc drives, and =a qn,

In conclusion, we can say the tonearmicartridge is a cute tacl for MEasLrng
vibration, but the real trick is finding the scurce. If you see vibrations of 10 kHz
on the case of your instrument what does that tell you? We don't knaw. If you ses
60 Hz on the czse it does not really tell you very much becausa that is, in most
cases, the frequency of tha supply veltage in the building. Lack 2t the measure-
ment as if fo say there is some vibration and can we change it. Thase of you with
problems have ta make your bast guess at what you think the source is, and then
try simple changes to sea if thay have an effect.

Some Comman Scurces:

Fans: Fan blades are constantly being thrust against their bearings so they
tend 1o bounce. While it seams Iike the air is maving smaolhly, it can be pulsat-
ing. If a fan is mounted an the instrument you can buffer it or move it away using
fiewible ductwork.

Cooling water: Ceoling water is circulaled with pumps. At regular intervals
ihe purmps collide with the water and push it hrough the lines in pulses lovingly
knawn as shock waves. Shock waves transfar the pounding of the pump ta the
line, and sinca the lines are attached 1o the instrumen, the pounding is trans-
ferred too and causes vibration problems, If metal pipes are used to connect the
system 1o the coaling waler, rubber hose can be substituted for a small section of
pips, or the sand bag trick can be used.

Building vibration: They all da it. Isolate the table from the floor,

Electronic equipment: Normal mechanical isolation is in onder or you can
use room temperature vulcanizing (RTV) to hold parts in place. Nol only will i
hald the parts in place, but also its elastic properties will help 1o absarb the nasty
energy of vibration.
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