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Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

The invention relates to vibrating machines and more
particularly to a vibrating machine capable of testing
relatively small objects for break down at vibrations of
extremely high frequency. The object of machines of
this general character is to simulate in the laboratory to
as great a degree as is possible conditions that may exist
in actual use of the particular specimen or object to be
tested. Recently there has been considerable emphasis
on high frequency vibration brought about by conditions
prevalent in the manipulation of guided missiles and in
the requirements existing in electronic equipment of jet
aircraft. Extension of these programs has been produc-
itve of use of a growing number of items of equipment
which need to be carefully constructed to withstand a
tendency to break down when subjected to high fre-
quency vibrations. To test such larger specimens vibrat-
ing machines of greater capacity have been demanded
and when it is appreciated that where such extremely high
frequencies are used, the bigger the machines have be-
come the more unwieldy they have become for testing
purposes.

Heretofore certain high frequency vibration equip-
ment has been powered by a coil in 2 magnetic field, the
coil being mounted and retained by flexible arms. In
present equipment the load is entirely supported by those
flexible arms which places a definite limit on the useful
load. = Should there be motion in a direction at right
angles to movement. of the flexible arms, such motion
is only lightly restricted by the stiffness of the arms.
Consequently when the device is loaded, the load must
be kept as near as possible to the center of the axis of
an armature in the magnetic field which is supported by
the flexible arms. Because of the pivot-like movement
due to one end of the arm being anchored, there is also
a slightly sidewise movement of the armature and the
associated load. As the weight of the load increases
the sidewise flexing force increases appreciably and this
necessitates stiffening the flexible arms to a considerable
degree. The stiffening, however, decreases the efficiency
and consequently as greater loads are experienced in
the devices to be tested, the building of existing vibrat-
ing machines to accommodate those loads results in a
substantial decrease in efficiency and effectiveness. )

Among the objects of the invention is to provide a
new and improved air floated support for a table or plat-
form to render it virtually frictionless under a great va-
riety of load patterns.

It is further among the objects of the invention to
provide a new and improved vibration testing device
which is influenced to a very minimum degree by added
weight of the load applied to it when large specimens are
to be tested.

Another object of the invention is to provide a new
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and improved vibrating table which is mounted in such
fashion that frictional resistance to movement of the table
is reduced to an ultimate minimum, thereby enabling
the vibrating force to be completely utilized for impart-
ing vibrations to the vibrating table.

Still another object of the invention is to provide a
new and improved vibrating table which vibrates with
extreme freedom in a chosen direction and which is high-
ly resistant to unwanted vibrations in other directions
regardless of the balance of the load or the weight of the
load.

Still further among the objects of the invention is.
to provide a vibrating table which is supported by an air
film in such manner that the table is virtually friction-
less regardless of the balance of loading and which is
highly effective in the vibration testing of specimens of
a great variety of weights, forms, and character. B

With these and other objects in view, the invention
consists in the construction, arrangement and combina-
tion of the various parts of the device whereby the ob-
jects contemplated are attained, as hereinafer set forth,
pointed out in the appended claims and illustrated in the.
accompanying drawings.

In the drawings:

Figure 1 is a plan view of a form of vibration testing
device illustrating the invention.

Figure 2 is an elevational view partially in section.

Figure 3 is a cross-sectional view taken on the line
3—3 of Figure 2. , :

Figure 4 is an enlarged fragmentary cross-sectional
view showing the mounting of the table on the columns.

In the embodiment illustrated in the drawings the ma-
chine is shown resting upon a support 10, which may be
stationary or movable. The vibrating device itself com-
prises a base 11 stationarily secured to the support by
means of bolts 12. The base has extending upwardly
therefrom columns 13 and 14 on opposite sides of the
base and in spaced parallel alignment. Adjacent the
tops of the columns and on the inside face of each is a
slot 15 preferably V-shaped with the apex of the V ex-
tending outwardly, the slot in each case being located
at the top of the column. Each of the V-shaped slots
has an upper portion 16 and a lower portion 17, .

- A table 20 is mounted between the columns, the table
being provided with outwardly extending parallel V-
shaped edges 21, each having an upper portion 22 and a

~ lower portion 23 complementary to and mounted in close
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association with corresponding upper and lower portions
16 and 17 of the respective V-shaped slot 15 of the
column. In the example chosen for the purpose of illus-
tration the depth of the table is approximately the same

~ as the spread of the V-shaped slots.
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The table is provided with a plurality of stations 24 of
appropriate size and configuration depending upon the
type of specimen to be tested. i

In each column is a system of air passages 28 con-
nected to a main duct 29 which communicates by suit-

" able piping with a source of high- pressure air indicated
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by a compressor 31 operated by a motor 32. In the
example shown the main duct lies beneath the undersur-
face of the support 10. :

Each of the air passages 28 communicates with a longi-
tudinally extending manifold passage 33 from which ex-
tend upper branches 39 and lower branches 40. The
branches communicate with upper and lower portions
16 and 17, respectively, of the V-shaped slots 15, When
air pressure is introduced into the manifold passage and’

" the upper and lower branch passages, the pressure of
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air will force the upper and lower portions of the V-
shaped edges of the table away from the corresponding
portions of the V-shaped slots by a distance measured in
a few thousandths of an inch, this distance being a cal-
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culated distance built into the width of the table and

depending to a degree upom the expected loading and

the amount of air pressure expected to be needed to float
the ‘table on & film of if cstablished in spaces between
the V-shaped projections of the table and the V-shaped
slots of the columns, )

To produce desired vibrations in the table there is
provided at each end of the table a core 40 secured to the
respective end of the table by means of a core base 41.
Around each core is a coil of wire 42. Mounted upon
the support 10 at each end of the base 11 is an éiect;o-
magnet 43 comprising a frame 44 supporting an exterior
pole piece 45 and ‘an interior pole piece 46. A coil 47
of electric wire is wound about the pole piece 46 -and
within ‘the ‘pole piete 45. The pole piece ‘45 has exten-
sions 48 ‘which surround the coil 42 in ‘close proximity
ereto. When the electromagnets dre eénergized and a
smitable cutrent is passed ‘through ‘the coils 42 in -opposite
phase ‘4t opposite ‘ends ‘of ‘the ‘table 20, the resulting vi-
bration imparts a push-pull hovement longitiidinally with
respect to the table which, ‘being floated upon-the high
pressure air film, readily vibratés in ‘a to and fro motion.
The table ‘may be loaded with objects to be tested indis-
crifinately with respect to balance and ‘mass. Should
there ‘be a -greater load at one ‘end than -at the other,
manipulation of the air pressure to a sufficiently high
pressure will float both ends at equal distances from the
bottoms of ‘the V-shaped slots and there will be no un-
balance in the mounting of the tdble. The same kigh
pressure ‘balance will be maintained should the table
be loaded heavier on one side than ‘on the other. Re-
gardless of weight of the objects mounted on the table,
a sufficient amount of pressure can be generated to estab-
lish the floating condition so that the effectiveness of the
vibration -generating media is unaffected by any unbal-
ance and limited only by the inertia of the table and the
load'mounted thereon. )

In‘a -high frequency vibration table ‘design -of the type
Herein described, there being ‘ho springs or flexures pres-
ént ‘and ‘no ‘supporting ‘means, there will be ‘no-resonant
frequency to combat, other than in thie table itself. The
air supported ‘design eliminates the ‘seismic ‘displacement
effects of ‘static loading on the drive system and reduces
theeffective friction to an extremely low value. By rea-
8on of the balanced condition maintained by the air pres-
sure system, when thé load is installed upon the ‘table
no undue -care need be observed. The frequency range
of the device ‘is exceedingly great and its eXtreme ‘$im-
plicity ‘presents 'a ‘machine difficult to damage ‘with -re-
spect to its‘few relatively moving parts ‘and the ‘simplicity
arid effectiveness -is a distinct ‘advantage in the hands of
operators who may not be too highly skilled in ‘mech-
anisms-of this type. ]

‘Although the embodiment chosén especially emphasizes
a vibration testing machine, it-will be ‘appreciated that the
air float principle is of great advantage in supporting a
table ‘or platform for a great variety of purposes and is
not, moreover, confined to a to and fro reciprocation of
any particular limited magnitude.

While I'have herein-shown and described my invention
in what T have conceived to be the most practical and
preferred ‘embodiment, ‘it is récognized that departures
may be-made therefrom within the scope of my invéntion,
which is not to be limited to the details disclosed hetein
but:is to ‘be accorded ‘the full scope of the claiths so'as
to'embrace anyand all equivalent devices. ’

Having described my invention, what T claim-as new
and desire to secute by-Letters Patent is:

- “1.“A vibration testing machine comprising a stationafiy
base, a-table mounted on the base adapted for the ‘fec¢ep-
tion"thereon of objects-to be subjected to vibrations, said
base ‘having upstanding columns on " opposite sides and
said columns having parallel longitudinally ‘extending’ slots
depressed “outwardly into respectively inwardly facing
sifles -of “the- columss, ‘said “slots -having “a ‘portion lying
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above a horizontal plane and a portion lying below a hori-
zontal plane, said table having outwardly extending edges
fitting into the slots with a clearance [of substantially a
few thousandths of an inchJ, air passages in said columas,
said passages having branches opening directly into upper
and lower portions of the slots, and a source of high pres-
sure air communicating with said passages whereby to
provide an air float in said clearance for said table with
the table being out of contact with said columns, and vi-
bration-producing media in spaced refationship with the
table adapted to vibrate said table in a horizontal plane.

2. A vibration testing machine comprising a table
adapted for the reception thereon of objects to be sub-
jected to vibrations, iipstanding coliimns on opposite sides
of the table and -said cohimns having parallel longita-
dinally extending slots depressed outwardly into respec-

- tively inwardly facing sides of the columns, said table
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having outwardly extending V-shaped edges fitting into the
slots with ‘a very simall clearaice, air passages in said col-
umns, a scurce of high pressure air communicating with
said passages whereby to provide an air float for said table,
and high frequency vibration-producing media in commu-
nication with the table adapted to vibrate said table iz 2
direction lengthwise of said slots, said vibration-producing
media comprising -a pair of pole pieces spaced one from
another at one end of the table in longitudinal alignment
therewith, a coil between the pair of pole pieces and spaced
from said pole pieces, said coil being attached to the re-
spective end of the table, said coil being subject to high
frequency -electric impulses -and adapted to vibrate said
table at a corresponding high frequency.

3. A vibration testing machine comprising a stationary
base, a table mounted on the base adapted for the recep-
tion thereon of cobjects to be subjected to vibrations, said
base having upstanding columns on cpposite sides and
said columns having parallel longitudinally extending V-
shaped slots depressed - outwardly into respectively inward-
ly-facing sides of the columns, said table having outwardly
extending V-shaped edges fitting -into the V-shaped slots
with ‘a clearance -of the magnitude of a -few thousandths
of an inch, air passages having branches opening directly
into upper and lower portions of the V-shaped slots, a
source of high pressure air communicating with said pas-
sages whereby to provide an air float for said table, and
high frequency vibration-producing media on the base
physically spaced from and in-electromagnetic communi-
cation with -the table adapted to vibrate said table in a
direction lengthwise- of said slots, said vibration-producing
media comprising a pair .of pole pieces at opposite ends.
of the table -in longitudinal -alignment therewith, a coil
between each ‘pair -of pole pieces and attached to the re-
spective end -of the table, said coils being spaced from the
reéspective pole pieces and being subject to high frequency
electric impulses and adapted to vibrate said table at a
corresponding high frequency.

4. A vibration testing-machine comprising a stationary
base, a table mounted on the base for reception thereon
of objects to be subjected to vibrations, said base having
columns on opposite sides of the base, a pair of opposite
inwardly facing support areas on the columns and a. pair
of outwardly facing support areas on the table respectively
and adjacent the first named pair of support areas, means
forming parallel longitudinally extending slots depressed
in opposite directions into the support areas of one of said
pairs, said slots-having a portien lying above a horizontal
plarie ‘and a portion lying below.said horizontal plane,
means forming outwardly extending edges on the other
of said pairs of supporting areas fitting into the slots with
a clearance [of substantially a few thousandths of an
inch], fluid [air] passages in said columns and said pas-
sages having branches in ¢communication with upper and
lower portions of said clearances-and -a source of high
pressure fluid [air) in communication with said passages
whereby to provide Lan -air] a fluid float for said table,
and vibfation-producing ‘media in spaced relationship
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with the table adapted to vibrate said table in a horizontal
plane. :

5. A vibration testing machine comprising a stationary
base, a table mounted on the base adapted for reception
thereon of objects to be subjected to vibrations, said base
having columns on opposite sides having inwardly facing
areas and said columns having parallel longitudinally ex-
tending slots depressed outwardly into said areas, said
slots having a porticn lying above a horizontal plane and
a portion lying below said horizontal plane, outwardly fac-
ing areas on said table having outwardly sxtending edges
fitting into the slots with ‘a clearance Fof subsantially a
few thousandths of an inchl, fluid [air] passages-in said
columns, said passages having branches communicating
with upper and Iower portions of the slots and a source
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of high pressure [air} fluid communicating with said
bassages whereby to provide fan air floatd g fluid float
for said table, and vibration producing media in spaced
relationship with the table adapted to vibrate said table
on a horizontal plane.
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