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: This invention relates to the absorption of 
vibrations, impacts and of kinetic energy trans 
mitted from one subject to another; and is more 
specifically concerned with vibration absorbers 
for frequency vibrations which are high, the 
molecular energy generated thereby being dissi 
pated as heat and the heat which is generated 
being radiated with a speed which is equal to 
that of light or electric impulses, passing through 
surrounding or intervening solids without affect 
ing them. 
The absorption of shock and the vibrations in 

connection therewith has been attempted by the 
use of metallic springs and other absorbers con 
structed of organic materials which function in 
accordance with the "law of springs' to a greater 
or less degree, and which springs possess a 
natural period of vibration. Their use involves 
the danger of resonance with the period of vi 
bration which is to be absorbed. Likewise spring 
absorbers capable of supporting a heavy load 
and subjected to repeated impacts develop 
fatigue and are liable to rupture or permanent 
deformation. 
With my invention a very simple, practical 

and useful vibration absorber is produced oper 
able in accordance with the 'gas law" as dis 
tinguished from the "law of springs,' is capable 
of supporting heavy loads without permanent 
deformation or injury and whose natural period 
of vibration is exceedingly high. Furthermore 
with my invention the vibration absorber pos 
sesses a maximum power to absorb impacts and 
to transmit molecular energy into kinetic energy 
or heat, which heat through the novel construc 
tion of my vibration absorber is rapidly and 
quickly disposed of without affecting the vibra 
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tion absorber or damaging it in any particular. . 
Many other objects and purposes will be ap 

parent upon an understanding of the invention 
had from the following description taken in con 
nection with the accompanying drawing, in 
which, 

Fig. 1 is a perspective view illustrative of a 
plurality of thin metallic sheets stacked one upon 
the other and which properly treated and ar 
ranged under compression provide a preferred 
vibration absorber construction of my inven 
tion and which form constructively a primary 
and essential part thereof. 

Fig. 2 is an edge view showing such plurality 
of sheets integrally connected at their edges by 
bends, that is, a pad of said sheets of thin metal 
has been provided from a single elongated strip 
rolled and then pressed flat as indicated. 

40 

45 

32 Claims. (C1, 188-1). 
2 

Fig. 3 is a fragmentary perspective view and 
transverse section through a preferable vibra 
tion absorption pad made in accordance with 
my invention and as it has been constructed and 
used in practice, and . 

Fig. 4 is a very greatly enlarged or magnified 
section through two adjacent sheets illustrative 
of the films of liquid and air associated with and 
between the adjacent surfaces of the sheets. 

Like reference characters refer to like parts 
in the different figures of the drawing. 

Essentially with the practical production of my 
invention a plurality of thin sheets of metal 
of any desired area for the purpose and burden 
which is to be served are located one over the 
other to form a pad of sheets. For convenience 
in handling and in manufacture instead of mak 
ing the sheets separate from each other and 
stacking them over one another, preferably they 
will be formed as indicated in Fig. 2, that is, 
an elongated strip of metal of the desired low 
thickness dimension is rolled on a mandrel, the 
rol taken from the mandrel and forced down 
to flat form as shown in Fig. 2 under a very 
heavy pressure, in practice 3500 pounds per 
square inch or more, thereby providing the plu 
rality of sheets in superimposed relation to 
each other as shown, integrally connected at 
opposite edges by the bends at 2. 
In practice and for the best results of the in 

vention from a practical and economical stand 
point the metal which may be of copper is nor 
mally .003' thick and 50 of the sheets in the 
pad are located one over the other either sepa 
rately as in Fig. 1 or as ira Fig. 2. Prior to the 
superimposing of the sheets over each other as 
in Fig. 1 or the rolling on the mandrel the sur 
faces of the metal are covered with an oil film, 
all excess oil being removed so that only such 
thin oil film remains as is incapable of being 
normally separated from the surfaces of the 
metal sheets to which it adheres. This oil film 
of liquid is of a thickness only such as is held 
by the molecular attraction of the surface mole 
cules of the metal. I have discovered that the 
attraction of a molecule of any solid either in 
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cohesive connection with the molecules of the like 
substance of such sold Or in the adhesive con 
nection of unlike liquid substances on its Sur 
faces extends in all directions a distance of five 
molecules or approximately 4 of a millionth of 
an inch. When oil or other liquid is applied to 
the surface of a metallic substance the molec 
ular attraction exerted by the molecules of the 
metal to the molecules of oil being likewise to   

  



the extent of five molecules, a layer or film of 
oil or other liquid against all surfaces of the 
metal of five molecules in thickness (% of a 
millionth of an inch) is present. Care is ex 
erted that no excess oil above this molecularly 
held film of oil shall be present. This can be 
accomplished by wiping the surface of the metal 
to which the oil is to be applied to remove all 
excess oil, as the described film of oil will not be 
removed by such wiping. 
The unit of thin metallic plates, either un 

connected at their edges or preferably integrally 
connected as in Fig. 2 at two opposite sides, is 
placed within a housing envelope of metal. In 
some cases the metallic housing preferably will 
be of copper, in other cases of steel suitably 
coated to resist rusting or corrosion. The house 
ing envelope consists of two plates of identical 
form which are located one over the other and 
which at their central portions are pressed to 
provide recesses indicated at , so that the plu 
rality of superimposed sheets of the thin metal 
are received between the plates with their flange 
portions at 4 brought into contact engagement 
at adjacent surfaces, this occurring under heavy 
pressure which may approximate 3500 pounds to 
the square inch or more and the flanges of the 
plate are welded together at their edges. As a 
result of the heat and temperature incident to 
such welding the flanges 4 and the recessed sec 
tions 3 of the envelope plates are raised to a rela 
tively high temperature, causing air within to 
expand and escape from between the plates. 
Therefore if the welding is begun at any point 
of the edges of the flanges 4 and continued 
around until the final seal is made by comple 
tion of the Welding the lowering of temperature 
of the metal thereafter to atmospheric tempera 
ture causes air left within to contract with a 
maintenance of the sheets of thin metal under 
a pressure from the Outside atmosphere main 
taining said sheets in pressed flat condition. 
Such outside atmospheric pressure however, is 
negligible as the major pressure is exerted by 
the envelope plates which are welded together 
while under the heavy pressure noted. The 
principal result obtained from a functional and 
operative standpoint is an elimination of any 
excess air. 

In Fig. 4 a very highly magnified section at 
the surfaces of two adjacent sheets f of metal 
is shown. The film is of molecules of oil, five 
molecules thick. Against each of the films there 
is a second films of air also five molecules thick, 
The very thin films 5 of the molecules of the 

liquid used, held against the surfaces of the 
metallic plates by molecular attraction are 
very hard, are capable of sustaining enormous 
pressures and are in practice impossible to re 
move through direct pressure. Such films have 
the properties of metal or similar materials in 
many ways as, for example, elasticity, hardness 
and the elastic transmission of molecular mo 
tion therewithin so that vibration caused in any 
manner which comes to the metal and trans 
mitted directly through the metal by intermolec 
ular contact is likewise transmitted through such 
film of liquid molecules to the gas films , which 
are of the gases composing air, he action is 
similar to the well known physics experiment of 
suspending a number of elastic balls in line con 
tact, drawing an end ball away from the One next 
adjacent and letting it swing back to strike such 
next adjacent ball, whereupon all the interned 
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4. 
tionary but the opposite end ball will be projected 
away from the ball next adjacent it approxi 
nately the same distance that the first one was 
drawn away from its adjacent ball. 
The gaseous molecules making up the film 6 

are held by molecular attraction of the mole 
cules of the films S. Because in gases, the mole 
cules thereof are beyond the range of molecular 
attraction of adjacent gas molecules they have 
freedom of movement and do not, through mo 
lecular attraction, attach to themselves either 
like or unlike molecules. In all of these state 
ments it is to be understood that the matter of 
gases, liquids and solids is considered in relation 
to the normal ranges of temperatures in which 
the vibration absorbers of my invention are used. 
The gases which compose air cannot be made to 
condense into liquid under any range of natural 
temperature, either at the earth's surface or as 
high above the surface as man has been able to 
go with machines, as the production of liquid 
air is at an exceedingly low temperature, ap 
proximating 150 below zero. The vibratory im 
pulses imparted from the elastic films at 5 to the 
air films at 8 are imparted to the inelastic me 
dium made up of the air molecules, causing very 
rapid notion of the molecules; and such rapid 
molecular motion evidences itself in high tem 
perature. The air molecules being at high ten 
perature radiate heat in accordance with the 
law of radation, that is, in proportion to the 
fourth power of absolute temperature. There 
fore, in practice and because of the minute 
amounts of air in the films 6, such molecules of 
air may be raised to an exceedingly high tem 
perature or that of incandescence, the radia 
tion is rapid, increasing in geometric progression 
as the temperature of the gas molecules is ele 
wated, while the total quantity of heat in the 
air is not sufficient, particularly with the very 
rapid radiation of it, to affect the metallic plates 
in an appreciable manner. The radiation of 

heat follows the laws of transmission of radiant 
energy, the transmission being not through the 
molecules of matter but around or between them 
Or through, as has been the hypothesis of numer 
ous physicists, the ether which is postulated to 
occupy interstellar spaces and the spaces be 
tween the molecules of material matter. 
The vibration absorption means which I have 

produced, and with a plurality of the sheets or 
plates under pressure to squeeze out all free air 
between the molecularly held air films 6 are in 
effect, as gases confined in a cylinder under pres 
sure of a movable piston and act in the same man 
ner. An upper plate, as to the gas films 6 below it 
and above the next lower plate, is the piston, and 
the next lower plate the bottom of a cylinder. A 
gas at a temperature above its critical tempera 
ture confined in a cylinder with a movable piston, 
when compressed and expanded adiabatically, is 
alternately heated and cooled. Adiabatic heat 
ing on compression exceeds the cooling on expan 
silon. Repeated compression and expansion causes 
the temperature of the confined gas to rise. On 
Compression that portion of the gas molecules 
which contact the piston rebounds with increased 
velocities; temperature is increased. On expan 
tion, the gas molecules contacting the receding 
piston rebound with decreased velocity; their 
temperature is decreased. 
A gas confined in a cylinder with a movable 

piston will support a load through the action of 
ate balls between the end balls will remain sta- 75 the molecules which at any instant are moving 

  

  



22,995 
5 

in the direction of the piston and contact it. 
Momentum is transmitted to the base of the cyl 
inder through the action of the molecules which 
at an instant are moving in the direction of the 
base and contact it. The gas molecules interven 
ing between the piston and the base of the cyl 
inder transmit energy by elastic collisions. 
Since a gas is a poor conductor of heat, work 

done on the molecules contacting an approach 
ing piston' is not readily transmitted to the base 
of the cylinder, with the result that the layer of 
molecules contacting an approaching piston rise 
to a high temperature and are then cooled when 
the piston recedes. Such a gas filled cylinder 
with movable piston is a poor absorber of energy 
of Vibration. 
An ideal absorber is one which converts a maxi 

mum amount of vibration energy into heat and 
disposes of this heat at a maximum rate. Since 
heat is random molecular motion, the total mo 
mentum of heat is zero. An absorber of maxi 
mum efficiency is one which produces zero re 
bound on impact. 
A gas confined in a cylinder with a movable 

piston will support a load equally well if the cyl 
inder length is decreased, that is, the distance 
between the bottom or lower side of the piston 
and the upper side of the bottom of the cylinder is 
decreased. I have succeeded in reducing the cyl 
inder length to a minimum. As the cylinder 
length approaches the mean free path of the 
molecules of gas, the number of Collisions be 
tween gas molecules lessens and approaches zero. 
In a cylinder of this short length, a gas molecule 
contacting the approaching piston rises to a high 
temperature, crosses to the base of the cylinder, 
gives up its heat energy and returns to the piston 
to receive a second impact. Therefore in the 
vibration absorber which I have produced, there 
are a plurality of pistons, forty-nine in the dis 
closure made, and a like number of cylinders. 
The cylinders do not have and do not need Sur 
rounding walls to confine the gas, as the gas 
molecules of the films 6 are held by molecular 
attraction against escape and pressure does not 
squeeze them out. The energy of the vibrations 
coming to such a vibration absorber strike the 
first plate, pass therethrough and through its 
lower film, 5, cause very rapid molecular motion 
of the freely moving gas molecules, greatly in 
creasing their temperature, with resultant radia 
tion and a dissipation of the energy of vibration in 
part into heat, with a part transmitted to the next 
adjacent plate or sheet of metal which operates 
in the same manner with relation to the air films 
between it and through the disclosed multiple of 
gas chambers, absorbs the energy of vibration 
and changes it into heat energy, which elevates 
the temperature of the gas and which gas radi 
ates the heat, the waves of radiation moving with 
the Speed of light through any surrounding or 
intervening solids without affecting them. 
The present invention therefore embodies those 

certain and specific conditions under which a gas 
makes an ideal absorber of vibration and shock. 
Such conditions are as follows: 

1. The pressure must be exceedingly high, in 
order to have a stability approximating that of 
hard metal such as steel. 

2. The critical temperature of the gas used 
must be very low to insure against liquefaction. 

3. The dimensions of the confining chamber in 
the direction of the applied force of vibration 
must be small, approximating the mean free path 
of the molecules of gas, since the rate of radia 
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tion of heat is as the fourth power of absolute temperature. 

4. The volume of gas employed must be exceed 
ingly small so that the work done upon it will 
produce a very high temperature, thus getting 
rapid radiation of heat produced, 
The vibration absorber which I have produced 

Secures substantially the above ideal conditions 
as has been proved in extensive practical use. 

It is to be understood that the vibration ab 
Sorber of my invention may be made in an indef 
nite number of sizes; and of course the number 
of sheets may be varied. For mounting cameras 
in reconnaissance planes to absorb vibration of 
the plane machinery or otherwise passing to the 
camera, they have been made as small as one 
Square inch in surface area. Very heavy ma 
chines weighing many tons have been mounted 
upon vibration absorbers, the surface area of 
which approximates 18 square feet and for heav 
ier machines the area would be increased. The 
plurality of sheets formed, preferably as in Fig. 2, 
may be mounted, a number of them, between 
upper and lower envelope plates recessed at dif 
ferent places to receive the superimposed sheets, 
So that an absorber unit thus made will have flat 
areas with spaced raised areas between, within 
which raised areas the thin sheet metal plates are 
located; and the flat areas have openings there 
through for bolting to foundations or supports. 
Such vibration absorbers are now in extensive use 
in mounting engines in airplanes. They are also 
used in protecting the machinery of naval vessels 
from the vibration shocks of explosions, particu 
larly those of the near miss character. They 
are in extensive use in mounting productive ma 
chines used in factories for absorbing the vibra 
tions of the machines so that they will not be 
imparted, through finishing tools, to the work 
being done or to parts of the machine carrying 
the work. Such vibration absorbers will protect 
machinery against shocks and vibrations coming 
from without and will also absorb the vibrations 
of said machines to prevent the imparting thereof 
away from the machine, or to parts of the ma 
chine, many times with destructive effect. They 
may be and are used as mounts for engines and 
other machines, being located beneath them and 
are also used at the sides of machines, being 
pressed thereagainst for example, by screw pres 
sure, one end of the screw against the vibration 
absorber which is against the machine and the 
other against a suitable abutment. They also are 
used to absorb vibrations coming to recoil springs 
from guns, where the period of the vibration is 
too fast for the spring to act in time to receive 
it and extend it over a larger timed interval, 

It is further to be understood in connection 
with this invention that while the liquid film at s 
is preferably of a high grade of oil which will 
not congeal at very low temperatures, many other 
liquids theoretically at least and practically in 
many cases will do as substitutes. For example 
any metal plate exposed to the atmosphere in 
mediately collects, through molecular attraction, 
a film of water vapor molecules of the same thick 
ness as this oil film 5 and in my practice of the 
invention in using oil, such film of water mole 
cules is replaced by the oil. Nevertheless the wi 
bration absorber will operate with success if only 
the natural film of water vapor molecules is used 
and appears at the film indicated at 5 in Fig. 4. 

Indeed if a completely arid air chamber was 
provided in which the fabrication took place, in 
stead of the film of liquid molecules at 5 it would 
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be replaced by a film of molecules of the gases 
of air of the same hardness, same impossibility 
to remove by pressure and the same elasticity, 
equivalent substantially in all respects; while the 
second film, indicated at would be also of mole 
cules of gases which form air but of a different 
character, less dense, and having the character 
istics of gas so as to follow the "gas law" utilized 
in my invention. 

It is further to be understood that the various 
plates or sheets if held under su?cient pres 
sure, as for example, between a foundation and a 
base of a machine, with the weight of the mas 
chine sufficient to produce the pressure it would 
operate as a vibration absorber in accordance with 
the same principles, though there was an elimina 
tion of the enclosing envelope. It is the superim 
posed metallic sheets f under a pressure condi 
tion which squeezes out the free air, that is the 
essential constructive basis of my invention. For 
practical convenience in manufacture, handling, 
shipment, installation and the like, to protect 
against damaging external factors and to main 
tain the sheets in proper relation to each other, 
the enclosure in the metallic envelope is very 
practical and effective; and in cases where the 
weight of the machine is too small, the envelope 
holds the sheets under the necessary heavy pres 
Se. 

It should also be understood that the thickness 
of the sheets is not a matter of monent in the 
invention except from the practical standpoint. 
The sheets may be of any thickness. There is 
no need however for them to be greater than the 
thickness noted, approximately .003', except in 
certain cases where the absorbers are to sustain 
exceedingly heavy weights. I have produced the 
vibration absorbers as disclosed, most of them 
with the sheets having a .003' thickness and 
others having a larger surface area with the max 
imum not over .005'. But the invention is not 
to be limited in any sense to such very thin 
sheets. As a practical matter it is more economi 
cal and much less space is occupied by using the 
thin sheets, as they serve the purposes fully as 
Well as if their thickness was increased. 
This application is a continuation in part of 

my abandoned application, Ser. No. 487,874, fled 
May 19, 1943. 

can: 
1. A device of the class described including an 

enclosing envelope comprising, a lower member 
of metal depressed within the peripheral portions 
thereof to form a recess and flange portions 
around the recess and a similar upper member 
reversed with respect to and positioned Over the 
lower member, with flange portions of the en 
velope members in engagement with each other 
and permanently secured together, and a plu 
rality of thin sheets of metal in superimposed 
relation located in the recessed portions of said 
plates, said sheets at opposing surfaces having 
liquid applied thereto and with all excess liq 
uld removed to leave a liquid film of a thickness 
only of the molecules of such liquid as are held 
by molecular attraction of the metal thereon, said 
envelope plates bearing against the upper and 
lower sheets of said plurality of sheets to place 
them under pressure which forces free air from 
between the superimposed sheets and leaves a 
film of air attached to and held by molecular 
attraction of the liquid films. 

2. Shock and vibration absorbling means com 
prising, an assembly of chambers filled with gas 
at a temperature above its critical temperature, 
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the chambers consisting of parallel metallic 
sheets, each having a film of oil on each flat sur 
face thereof limited in amount to that attracted 
and held by molecular attraction by the mole 
cules of said metallic sheets, and with a gas 
between the oil films of adjacent metallic sheets, 
said sheets being under pressure to force them 
toward each other to expel such gas as can be 
expelled by pressure from between the sheets. 

3. A construction having the elements in com 
bination defined in claim 2, and an enclosing 
rigid envelope for the plurality of sheets, said 
envelope being sealed against entrance and hav 
ing opposite sides thereof engaging with heavy 
pressure against the Outermost metallic sheets. 

4. Shock and vibration absorbing means com 
prising, a rigid envelope of metal having oppos 
ing parallel sides sealed against air entrance, 
and a plurality of sheets of thin metal in super 
imposed relation formed from a single length of 
thin metal and with integral connections be 
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tween said sheets at two opposed edges located 
within and between the sides of said envelope 
and held under compression between said sides, 
said sheets On all surfaces having a liquid film 
thereover of an amount equal only to the liquid 
which is held and bound against said surfaces 
by molecular attraction, and with free air pressed 
out from between the adjacent sides of said op 
posed sheets and with air remaining between the 
liquid films on adjacent sides of adjacent sheets 
retained against forcing out by pressure. 

5. The method of producing vibration and 
shock absorbing devices of the character de 
scribed which consists, in providing a continuous 
length of thin metal with a liquid film on the 
surfaces thereto, said length of metal having a 
predetermined width, and with a restriction of 
said liquid film to that only which is held against 
the surfaces of the metal by molecular attrac 
tion of the metal on the liquid, rolling said length 
of thin metal about a mandrel, applying heavy 
pressure to said roll of metal to flatten it, and 
enclosing the flattened roll of metal within an 
envelope of rigid material having opposed spaced 
flat sides between which said flattened material 
is located, and sealing the sides of said envelope 
while under heavy pressure applied to the out 
side sides thereof. 

6. The method as defined in claim 5, wherein 
said sealing is by welding said upper and lower 
side members of the envelope together at and 
around the edges thereof, the envelope being 
raised in temperature and thereby expanding air 
therewithin to expel a portion of the air, com 
pletely sealing the envelope against air entrance 
while under pressure and at the high temper 
ature produced by the welding, said envelope and 
flattened roll of metal therewithin cooling and 
reducing in temperature after said welding and 
sealing. 

7. A device of the class described comprising 
a plurality of metallic sheets located in super 
imposed relation one over the other, said sheets 
having surface films of liquid thereon of a thick 
ness equaling only the molecules of liquid which 
are bound and held by molecular attraction to 
the surfaces of said sheets, said sheets being under 
compression to force them toward each other and 
expel substantially all free air therebetween and 
to substantially limit the air between any two 
sheets to films of air composed of air molecules 
held by molecular attraction against said liquid 
films, and an enclosing envelope for said sheets 
having upper and lower sides engaging the upper 
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side of the uppermost sheet and the lower side of 
the lowermost sheet respectively, said upper and 
lower sides of the envelope being connected to 
gether with said sides of the envelope bearing 
against the uppermost and lowermost sheets with heavy pressure. 

8. A shock and vibration absorbing device 
comprising, an assembly of chambers filled with 
gas at a temperature above its critical tempera 
ture, the chambers consisting of parallel sheets, 
each having a film of liquid on each side surface 
thereof limited in amount to that attracted and 
held by molecular attraction by the molecules of 
said sheets, and with a gas between the liquid 
films of adjacent sheets, said sheets being under 
pressure to force them toward each other to expel 
such gas as can be expelled by pressure from be 
tween the sheets. 

9. A device for absorbing and dissipating the 
energy of a vibrating body, comprising: a plu 
rality of thin sheets of metal compressed to a 
pressure sufficient to exclude all air and liquid 
molecules from between the sheets except those 
layers of air and liquid molecules which are re 
tained between the sheets by molecular attrac 
tion, said layers of air and liquid molecules effect 
ing an energy absorbing and dissipating function 
due to vibratory movement of said molecules 
intitiated by vibrating impacts from said vibrat ing body. 

10. A device as defined in claim 9, in which 
the liquid layers are of a thickness of approxi 
mately 4 millionth of an inch. 

11. A device as defined in claim 9, including 
an envelope enclosing the superimposed sheets to 
seal the same against the entrance of undesired foreign matter. 

12. A laminated structure for absorbing shock 
and vibration, comprising: a plurality of super 
imposed sheets; a liquid film on the adjacent sides 
of said sheets of a thickness substantially equal 
to the thickness of five molecules of said liquid; 
and a layer of gas between said liquid films of a 
thickness substantially equal to twice the thick 
ness of the liquid films. 

13. A laminated structure as defined in claim 
12, including a protective envelope enclosing the 
superimposed sheets. 

14. A shock and vibration absorbing device, 
comprising: a plurality of superimposed sheets; 
a liquid film on the adjacent sides of said sheets 
of a thickness of approximately 4 millionth of 
an inch; and a layer of gas between said liquid 
films of a thickness of approximately 4 mil 
lionth of an inch. 

15. A device as defined in claim 14, including a 
protective envelope enclosing the superimposed 
sheets, 

16. A shock and vibration absorbing device, 
comprising a plurality of Superimposed sheets 
having substantially incompressible liquid and air 
films therebetween spacing said sheets approxi 
mately one millionth of an inch apart. 

17. The method of making a shock and vibra 
tion absorbing device, which comprises the steps 
of: providing a plurality of sheets with a liquid 
film on the surfaces thereof and with a restric 
tion of said liquid film to that only which is 
held against the surfaces of the metal by molecu 
lar attraction of the metal on the liquid; super 
imposing the sheets; and subjecting the super 
imposed sheets throughout the area thereof to a 
unit pressure sufficient to squeeze out substan 
tially all free air from between the sheets, 

18. The method of producing vibration and 
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shock absorbing devices of the character de 
scribed which comprises, providing a continuous 
length of thin metal. With a liquid film on the sur 
faces thereof, said length of metal having a pre 
determined width, and with a restriction of said 
liquid film to that only which is held against the 
surfaces of the metal by molecular attraction of 
the metal on the liquid, rolling said length of thin 
metal about a mandrel, removing the roll of 
metal from said mandrel, and applying heavy 
pressure to the roll of metal to flatten it and to 
force out substantially all free air. 
*19. The method defined in claim 18, including 

the step of sealing the flattened roll of metal against contact by foreign matter. 
20. The method as defined in claim 17, in 

which the pressure to which the sheets are sub 
jected is not less than approximately 3500 lbs. per square inch. 
2. In the method of making a shock and vibra 

tion absorbing structure, which structure com 
prises a plurality of superimposed sheets each 
having a liquid surface film of a thickness equal 
only to that of the molecules of liquid which are 
bound and held by molecular attraction to the 
surfaces of the sheets, the step of: subjecting the 
Superimposed sheets to pressure sufficient to re 
move substantially all compressible gas from be 
tween the sheets, whereby to avoid excessive heat 
ing of the assembly in use due to successive con 
pression and expansion of said gas. 
22. The method of making a shock and vibra 

tion absorbing device, comprising the steps of: 
providing a plurality of sheets with a liquid sur 
face film of a thickness and amount limited to 
substantially that held thereon by the force of 
molecular attraction of the molecules of said 
sheets for the molecules of said liquid film; su 
perimposing said sheets; and subjecting the su 
perimposed sheets to pressure sufficient to re 
move substantially all compressible gas from 
between the sheets, whereby to avoid excessive 
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heating of the assembly in use due to successive 
compression and expansion of said gas. 

23. In the method of making a laminated struc 
ture for absorbing shock and vibration, which 
structure comprises a plurality of superimposed 
sheets each having a liquid surface film of a 
thickness equai only to that of the molecules of 
liquid which are bound and held by molecular 
attraction to the surfaces of the sheets, the step 
of: subjecting the superimposed sheets to pres 
sure sufficient to bring said sheets to within ap 
proximately one millionth of an inch of each other. 
24. In a method of making a laminated struc ture for absorbing shock and vibration, the steps 

of: taking a plurality of plates having liquid on 
the surfaces thereof and reducing the liquid to 
films of a thickness of approximately A millionth 
of an inch; superimposing the sheets with the 
stated liquid films thereon; and subjecting the 
superimposed sheets to sufficient pressure to 
squeeze out substantially all the compressible gas 
from between said sheets. f 
25. The method of producing a shock and Wi 

bration absorbing device, which comprises the 
asteps of: providing a plurality of sheets with a 
liquid layer on the surfaces thereof; wiping ex 
cess liquid from said sheets to restrict said liquid 
to a molecular film that is held against the sur 
faces of the sheets by the molecular attraction 
of the sheets for said liquid arranging said 
sheets with the stated liquid film thereon in su 
perinposed relation; and applying sufficient pres   
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sure to said superimposed sheets to squeeze out 
all free air from between said sheets. 

26. The method of making a vibration and 
shock absorbing structure, including the step of: 
subjecting a plurality of superimposed sheets in 
an arid gas chamber to a pressure sufficient to squeeze out substantially all compressible gas 
from between the superimposed sheets. 

27. The method as defined in claim 26, includ 
ing the step of enclosing the pressed sheets in an 
envelope. 28. A shock and vibration absorbing device, 
comprising: an assembly of superimposed sheets 
devoid of liquid films but having substantially 
only incompressible gas films therebetween, 

29. A shock and vibration absorbing device, 
comprising: an assembly of superimposed sheets 
devoid of liquid films but having substantially 
only incompressible gas films therebetween; and 
an envelope enclosing said assembly of sheets. 

30. A landinated shock and vibration absorbing 
structure, comprising: an assembly of superim 
posed sheets devoid of liquid flims but having a 
gaseous layer between adjacent sheets of a thick 
ness of approximately a millionth of an inch. 

31. A shock and vibration absorbing device 
comprising, an elongated strip in roll form and 
having superimposed convolutions arranged in 
Substantially parallel relation, said Convolutions 
having a liquid film on the side surfaces thereof 
of an amount equal only to the liquid which is 
held and bound against said surfaces by molecular 

s 

5 

25 
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attraction, the space between adjacent convolu 
tions being devoid of substantially all free air. 

32. A device as defined in claim 31, including 
an envelope enclosing the elongated strip, 
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