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PREVMATIC AUTUATORS
CROSS-REFERENCED TO RELATED APPLICATIONS

Not applicable
STATEMERNT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT
Not applicable
| BACKGROUND OF THE INVENTION
. Field of the Invention
The present invention relates generally to the field of

—

prneumatic actuators suitable for use in various types of

machinery or other devices for providing deploviment and

retraction forvces during use. More specifically, the

pregent invention relates to a pneumatlc actuating system
naving a nounting base adapted Lo carry one or more

inflatable pneumatic chambers that are controlled by an

>d in the mounting base.

yp ¢ N

internal control valve system locat

Opposed pneumatic chambers enable bi-directional operation.

II. Related Art

Pnisumatic actuating svstems of a variety of types have

bean associated with the operation of many devices f{or some
time, incliuding mechanical implements of varving kinds. An
example of such a concept is illustrated and described in
U.8. Patent No. 8,534,373 B2, which shows the use of
multiple airbag units to deploy and retract a variety of

field-conditioning implements. It would provide a distinct

advantage if a compact bi-directional pneumatic actuating
unit could be provided with an integral internal controld
valve gvstem to deploy and retract various devices.
SUMMARY OF THE INVENTION
By means of the present invention, there is provided a

oneumatic actuator unit concept which includes a unitary
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structure thai has single or dual inflatable pneumatic aliy

champers mounted on and fixed to a conpmon central bhase

member or plate member that provides a base for the airx
Chambers, Dual air chambers can apply force in different

directions with respect to the base member. The operating

aiy is supplied by way of access ports located in the

B!
-
Q1
E\M‘

central base member which also includes an integral inte

contrel valve syvstem. The air chambers are prefterably
airbag devices which may be gleeve-type alrbags, single or
multiple convoluted airbags or other inflatable apparatuses,

(= |

The pneumatic actuating units of the present invenilion

may be mounted in an arrangement in which the position of

cach of the remote sends of opposed pneumatic chanbers 1is

fixed g¢ that the central bagse member can bhe used Lo apply

force and move a leoad according to the inflation of the
opposed pneumatic chambers. Prefervably, the pneumabid

actuating units are mounted in & manney that fixes the

nosition of the cesntral base member and allows the ends of

Che opposed pnsumatic chambers remote from the central Dase

member to appiv force based on the inflation of the opposed
prneunatic chambers and apply force to a lcad accordingly.
Erbodiments include a double~acting airbag system that

incorporates a mounting arrangement that has a central base

adapted to caryy a pair of airbags mounted on opposite sides

‘1

hage further includes an

ofF the central base. The central

internal control valve asvstem and is adapted to ba connected

Lo at least one source of pressurirzed air. The valve gystem
g configured to selectively supply pressurized Lo and cause

ﬁ

be sxhausted from sach of the pair of airbags.

aiy to

The double-acting airbag system of the invention

includes arrangements 1in which only one seiscted opposed

airbag can be inflated at a time. This type of arrangsment
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may nave a single aiy inlet or a plurality of air inlets.
With multiple air inlets, the airbags can be operated at

more than one zelected pressure. In other arrangements he

airbags can be inflated and sxhausted independently and

35 operated at the same or at different pressures. A further

enbodinent may employ & single airpag. In all of the

enbodiments, the control valves and ageess porets for the

airbags are contained in the base and the assembly nesds

ornily to be supplised with pressurized alyr and eleciric

P 8

10 control powar, 1f necsssary.

The internal control valve svstems preferably inciude
one or more two-position spool valves which are preferably
solenoid operated bhetween a normal or power-off position and

a shifted position when the soleneid is energized. While

i3 solencid-operated valves are preferred, other valive
operating syvstems including aly piloted spool valves, may be
used.
Tt should be noted that inflatable pneumatic actuator

i1 the form of conventicnal airbags have been found Lo e a

20 preferred tvepe of pneumatic operator, but other such devices

counld also be used,

The term “pneumabtic actuator? or *pneuwmatic gperator,”

(s ]

as used herein is defined o mean a device which btransiates

the energy from a compressed air supply into a linear ov
25 rotary f[orce or movement.
The term "airbag®, as used herein, 1is defined Lo mean
any tyvee of inflatable pnsumatic operator, without

limitation, including convoluted and non-convolutead devices

with single and multiple air access ports, and ports at
30 different locations. Single and doubkle-acting units are
alse included. The present inventicon employs oppesed uniits

which may function as 1ift and down-iorce airbags.
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BRIEF DRESCRIPTION OF THE DRAWINGS

The foregoing features and advantages of the invention

will become apparent te thoeose skilled in the art from the

following detailed description of ons or more preferred

3 embodiments, especially when considered in conjunction with
the accompanyving drawings in which like numerals depict like
parts:

Figures 1A and 18 are cut away side views that depict a

first embodiment of the invention in the form of a doublie-

1( acting airbag in which one airbag can be inflated at a time,

shown with the spool valve in the normal position and ths

Lowser airbag inflated;

Figure 1C is a top cutbt away image of the central Dase

assembly of Figures 14 and 18;

i3 Figure 1D is a bhottom cut away image of the central

bage agsenblivy of Figures 1A and 1B;

FPigures 2A-Z2D are figures similar to Figures 1A-1D with

the spool valve in the shifted or energized position and the
upper airbag inflated;

2 Figures 32 and 3B are cut away side views of a slightly

modified second smbodiment of the invention in which one

airbag can be inflated at a time but in which a plurality of

pressures can be selected for each airbag shown with the

spocl valve in the normal position and the lowsy airbag

25 inflated;

Figure 3C i1 a top cut away image of the central base

assembly of FPigures 3A and 38;

Figure 3D is a bottom cut away imags of the central
base assembly of Figures 34 and 3B;
30 Figures 42-4D are figures similar to Figures 3A-3D with

the spool valve in the shifted or energized position and the

upper airbag inflated;
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Pigures 5A and SR are cut away gide views that depict
ancther embodiment of a double-acting airbag system
according to the invention which includes dual solencid-
sperated spogl valves, both shown in the normal un-ensrgized
position this embodiment includes one intake and twe exbiaust
GOrts;

Figures 5C and 5D are top and bottom cub away views,
respectively, of the central base assenbly of Figures SA and
B

L

Pigures 8SA-5D are figures sinmilar to Figures 5A-5D with

both spool valves in the shifted or energized poesition and
both airbags open to exhaust;

Figures TA-7D are figures similar to Figures 5A-5D with
the upper airbag inflated and the lower alrbag collapsed;

Figures BA-8D are figures similar to that in Figures

SA~5D with the lower airbag inflated and thes upper airbag
collapsed:

Figures %3 and 98B are cut away side views that depict

yvet another variation of a double-acting airbag system

according to the invention which includes dual solenoid-

ocpaerated spocol valves with two intake and two exiausi ports
the two intake ports are connected to different sources of

aiy with the spool valves in the normal, un-energized state;

Figures 29C and 2D are top and bottom cul away views,

respectively, of the central base assembly of Figures 2A and
98

Tigure 10A-10D are figures similar toe Figures JA-9D
with both spool valves in the shifted or energized position
and both sirbags open to exhaust and collapsed;

Figures 11A~11D are figurses similar to Figures SA-3D

with the upper airkag inflated and the lower airbayg

collapsed;
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FPigures 123-12D are figures similar to Figures SA-5D
with the lower airbag inflated and the upper airbag
collapsed;

Figure 132 is a perspecitive view of another airbag
assembly embodiment in which two spool valves operate the
airbag and & pressure zenser 18 included;

Figure 13B is a top view of the airbag assembly otf

Ficgure 13A4;

Figures 13C is a sectional view along BB of Figure
L3R

Figure 13D is a secticonal view along A-A of Figure 13B;

Figure 14A is a top view of an airbag assembly similar
Lo Figure 138;

Figure 148 1s & sectional view showing the access of a
DTessure Sensor;

Figure 15 is a perspective view of a double-acting

airbag version ¢f the assembly ©f Figure 144;

Figure 163 is a top view of the airbag assembly of Fig.
i

Pigure 168 18 a sectional view along B-B of Figure 16A
showing inlest valves in theiyr normal position;

Pigure 18C is a sectional view along A2 of Figure 104

showing exhaust valves in their normal position;

Figure 174 is a top view of an airbag assembly similiax

to Pigure 1H4;

Figure 17B is a sectional view along lines -0 ©f

Figure 172 showing pressure sensors and aceess opanings Lo
ailrbags:

Figure 183 is a top view similar to Figure 16A Lo
illustrate different side cut awayv sectional views;

Figures 18B and 18C are left and righit cut away

sectional views from Figure 18a showing intake and sexhaust
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valves, respectively, with the embodimenti in the pressure
lowering or deflating for both airbags;

Figures 18%2-18C are views similay to Figures 18A-18C

showing intaks and exhaust valves in cut away sectional

¢

5 views with the syvstem in the inflate mode for both alrbags;

Figures 208-20C illustrate a pair of double-acting
airbags in accordance with the invention in an assembly in

which the outer ends are constrained and the central bases

are free Lo raise and lower moving a connected member; and

10 Pigures 21A-21D0 illiustrats ancother assembly in which an

axle assenbly is raised and lowered using & pair of doublie-

acting airbags in which the central bases are fixed and the

cuter snds of the airbags control the movement of the axis.
DETAILED DEECRIPTYION
The detailed description of the ir1llustrative

embodiments is intended to illustrate vepregentative

exanmpies of the inventive concepts and is nobt intended fo

exhaust or limit the scope of those concepts. The exanmpies
are to be read in connection with the accompanying drawlngs,
20 which are to be considered part of the entire writtan
description of this invention. In the description, relative
rerms such as *lower?, ‘'upper”, "horizontal®, "vertical®,

"above', "below®, *up", “"down®, "top" and "bottom”, "leit’

and "right", as well as derivatives therecof {(&.4¢..

23 "horizontally®, "downwardly", "upwardly’, &bc.} shouid be

construed to refer o the orientation asg then described or

as shown in the drawings under discussion. These relative

-

rermsg are for convenience of description and do not reguire

that the apparatus be constructed or operated in a

30 particular orientation. Terms such as “"comnected®,

"connecting®, "attached®, tattaching®, "dJoln' and "ijoining®

are used interchangsably and refer Lo one gtructure or
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surface being sscured to another structure or suriace or

integrally fabricated in one pilece, unless expreassively
degscribed otherwisge.

One embodiment of the invention is depicted in Figures

PA-10 and Z2A-2D. rn Figures 1A-1D there 1ig shown a double-
acting airbag system, generally at 30 that includes a
central base 32 adapted to carry a palr of airbags mounted
on the central base., These include an upper airbag 34 and a
lower airbag 36. The central base incliudes a spool valve

10 asgembly 38 with sclenoid operator 40 and biasing spring 44

clectrical comnections are shown at 44 and 46. The central

hase 32 also includes & single alry entry or supply port 48,

o upper exhaust porit 50 and a lower axhtiaust port H<.

Arrows are ussd to show nominal directions ¢f arr flow. In
15 Figures 1A-1D the lower airbag 36 is inflated and the upper
airbag 24 is collapsed. Thus, air is depicted as entering

the lower bag through an internal lower bag port 54 and

leaving the upper airvbag through upper bag port 56 and
axhaust port H0.

2{} Conversely, in Figures ZA-20, ths solencid 40 is

energized and the spool valve is shifted compressing the

spring 47, the upper airbag 34 1s inflated and the lower

airbag 36 iz collapsed. 2air is depicted as entering the

&

upper airbag through an upper internal top bag gport 346 and

23 lgaving the lower airbag 36 via lower pag port 54 and
exhaust port 52.
Figures 32-3D and 4A-4D depict an smbodiment similar to

A L

that of Figures 12-1D with certain modifications. Thus, in

this embodiment, there are two intake poris 680 and &4 and
20 rwe exhaust ports 62 and 66. The lower airbag 36 18

accessible to inlet port 60 and cutlet or exhaus

T
and upper airbag 34 is accessible to inlet port 64 and
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exihiaust port 66, By incorporating two inlet ports &0 and

64, two geparate sources in pressurized air can be supplied

and the upper and lower airbags can be inflated at different

pressures.  The Figurves 3A-3D show the spoecl valve in the

3 normal position with the golencid not energized and the
lowser alrbag 36 inflated and the upper airbag 34 collapsed.
Conversely, Pigures 4A~40 show the spool valve shifted with
the solencid energized. The upper airbag 34 1s inflated and
the lower airbag 36 1s collapsed.

10 Figures %2-8D depict an alternate embodiment ¢f a
double-~acting airbag systenm according to the invention in

which dual solenoid operated spool valves are inceorporated

along with one intake and two exnaust ports. This

asmbodiment enables independent operation of the uppery and
15 Loway alrbags.
In Pigures 53 and 58 there is shown ancother anbodiment
0f a doubls~acting airbag system, generally at 80, that
inciudes a central base B2 adapted to carry a pair of

ocpposed ailrbags mounted on the central kase. These inciude

2 an upper airbag 84 and a lower airbag 8&., The central bass
includes a pair of spool valve assemblies 88 and 24 with
solencid operators 897 and 94 and returyn springs 26 and Yy,

respectively, as best shown in the cut away views of Figures

5C and 5D, This embodiment incliudes a single intake port

25 100 and upper and lowsy airbag exhaust ports 102 and 104,

ragpectively. The upper airbag 84 is opervated by the spool

valve assembly 90 and the lowsry airbag is operated by the

spool valve assembiyv 88,

Figures 52-5D depict the system with both of the spool

-

30 valves in the normal, unenergized position and the return
springs extended. This connects the intake port 100 with

both the uppesr internal bag port 106 and lower internal bag
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10

port 108 allowing koth airbags te inflate. In the Figures
HA-&D, both of the spool valve golenecids 92 and 24 arve

energized shifting the assogiated spool valves 88 ang S0

thereby connecting both airbags to their respective axbhiaust

B

ports allowing both airbags to collapse. Electrical

connections are shown at 1106, 112, 114 angd 116, Figures 7A-
70 and 8A-8D show selective inflation of uwpper and Lowarx

airbags, respectively.

igures %52-12D depict vet ancother embodiment that

represents a modification of the smbodiment of the

erbodiment of Figures 5a-83D. This embodiment combines

gseparate upper airbag and lower airbag spool valve controls

with one inlset port and one exhaust port for each airbag.

Thus, a second air inlet 120 is provided that connects with
lower airbag 86 through internal porxrt 108, In FPigures SA-8D
bhoth valves are in their normal, unenergized position

allowing pressurized aiyr to enter and inflate both upper an

lowesr airbags using separate connscted sources of

prassurized air {(not shown}). In Figures 10A~10D, both

valves are sghifted, conpressing the associated return Spring
and both bags are connected to exhaust porits causing them
botn to detlate.

In Figures 11A~11D, the valve contrelling the lower

airbag is selectively energlzed with the valve controllin
the upper airbag in the normal position thereby seiectively

inflating the upper airbag and collapsing the lowsr airbag.

Inn Figures 1322-12D the converse 18 shown with the lower

airbag B6 inflated and the upper airbag B4 colliapsed.

Figures 13A-138C depict a further embodiment of the

airbag svstem of the invention in which sach airbag is

cpervated using two spool valves., The embodiment 1S

illustrated with single and dual oppoesed mounted airbags.
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In Figures 132-13D there 18 shown a version, generalliy at

200 having a single mounted airbag 202. The gystem incluades
an intake spool valve 204 with soleneid 206 comnected

hetween airbag access port 208 and intake port 210, The

valve 204 is shown in its normal, unensrgized state in which
the connection to the intake port is closed and the return
spring 212 extended as shown in Figure 13C. Figure 13D
illustrates the exhaust control with exhaust spoel valve 214
controllied by scolencoid 216 connecting airbag accesg pori 208
with exhaust port 218. The valve 214 is aliso shown in the
normal, unenergized state with return spring 220 extendsd

and the connection to exhaust port 218 is closed. In thais

configuration, the intake and exhaust ports may be located
inn the face of syvstem base 222, to which the airbag 202 1is

fixwed, az shown.

As best shown in Figure 148, the airbag syvstem 200 1is

provided with a pressure sensor 230 in communication with

the inside ¢of the airbag 202 through a drilled access port
232. The pressure sensoy 230 1is comnectead L0 & ROWwsy SUppiy

through connector 234 and includes a signal connection at

236. Sclenoid 216 is shown with & power connection 238, a
ground connection 240 and a signal connection at 244.

The pressure ssnsor 230 may bhe connectad to a central

procagsing unit or other well known device that, in turn,

sends a control gignal to each solencid associated with the

airbag system. The solencids then operate the intakeg and

exhaust valve as needsed to add or exhaust air Lo control th

3

pregsure inside the airbag based on a selected set point o
range. The airbag system 200 can be individually controliled

or ganged with other similar systens in any desired control

sohaeme .,

The pDressure senscer is designed to continually monitor
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12

the airbag pressure. Thus, if a signal indicates thalt the

pragsure in the airbag has fallen below a desired minimun,

this will be processed and a control signal will, in turn,

ML)
bare

initiate the addition of compressed air by operaticon of the

intake valve until the set point is reached. Conversely, if
the pressure is above a desired maximum prassure, a oontyrol
signal will activate the sxhaust valve which will relilsage

air until the desired pressure is again achievad, A control

signal to exhaust all the air and allow the airbag Lo

collapse may alisco be included. As indicated, a selected

command pressure can be used for any number of airbag
svatems ganged together possibly performing similar or the
same tasks.

in a preferred embodiment that includes both intake anc
exhaust spool valves, the valves are controlled to remalin

closed unlesg a pressure adijustment is being made. This is

an option in the desgign. In addition to the use of internal
presgure sensors, external load sensors {not shown) can oe
added to determine, and optionally control, the amount of
external force ewerted by the alilrbag system and that can be

controlled within an acceptable tolervance ¢f a sslected

command force using the valve system.
Pigures 15-~-19C depict an smbodiment similar to that of

Figures 13A-148 in a two-bag, double-acting configuration

generally at 300. The svstem includes back-to-back upper

and lower airbags 302 and 304, respectively. Each of the

sirbags is operated by a pair of spocli valves including an
intake and an exhaust valve and esach bag is provided with a

praggure sensor in the manner of single-bag embodiment 200.

Thus, airbags 302 and 364 are both mounted on a central
bage 306. Upper airbag 302 is provided with an intake valve

108 with solencid operator 310 and return spring 312.
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Openings for possible mechanical comnection are shown at the
free end of airbag 3072 at 3211 ang 313. The valve 3UB
connects an intake part 314 with an internal bag port 316,

“

An uppery airbag pressure ssnsor 218, as best seen in the

rotated view of Pigure 173, is connected through drilled

nort 320 to communicate with the interior of airbag 302.
Alrbag 302 further includes an exhaust sgpool valve 322 witl
solenolid operator 324 and return spring 326. The valve

connects an upper airbag exhaust portion 348 with upper

internal airbag port 316.

In a like manner, lower alilrbag 304 is provided with an
intake spool valve 330 with solenoid operator 332 and

selection spring 334, Spool valve 330 connects a lowery

airbag intake port 3326 with a lowesr airbag internal access

nort 238, The lower airbag 304 also is provided with a

pDressure sensor 240 with access port 342, Axirbag 304 aliso

includes an exhaust asgewbly including spool valve 344 with
solencid operator 246 and return spraing 348,  That valive
connects lower airbag exhaust port 350 with lowsr internal

airbag port 338,

Ags best shown in Figures 178, pressure senscor 340

includes & power supply connector 354 and a signal connector
354 and pressure sansor 318 includess a power supply

commecteor 358 and a signal connector 358, As with the

&

J

sgiencids in embodiment 200, =ach sclencid has a powser

connector, o, a ground connector, g, and a signai conmector,
S .
Figures 18A~18C shows the embodiment 300 with both

upper and lower intake valves closed and both exhaust valves

openaed to allow all the aily to be exhausted and the airbags

collapsed. Figures 194A~1%8C depict the system with Doth

upper and lower intake valves energized and both exhaust
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valves in the normal unenergized, closed position allowing

both ailrbags to e pressurizsed. Of course, both bags can bhe
operated separately and at any desired seb pressure

selaected.

In Filgures 20A-20C, there iz shown an assenbly which

demonstrates the use of a pair of double-acting airbags in

accordance with the inventlion in an arrangement in which the
central base moves in accordance with airbag

inflation/deflation and the outer ends of the airbags are

conatrained, Figure 208 depicts a getup 400 including a

pair of alrbag assemblies 402 and 404 used to operate a

clamping device on a band saw. Assembiyv 40Z includes an

uppery airbag 406, a lowey ailrbag 408 and central base 410.

Airbag assembly 404 includes an upper airbag 412, a lowex

airbag 414 and a central base 416. Both airbag assemblies

have dual air inlet ports for separate control of the upper

and lower airbags, if desired, and two compressed alir lines
are shown at 418 and 420. & commeon clamp assembly 422 18

connected hetween central bases 410 and 416, An ouber

constraining arrvangement incliudss an uypper aspect 43494 and a

lower aspect 426 that fix the cuter ends of the airbags in

back to back arrangement with the central bases 410 and 41&.

In Figure 203, the arrangement is shown with the upper

bhags 406 and 412 inflated and the lower airvrbags 408 and 414

collapsed so that the connected assembly 422 ig in a lowered

atate,., Band saw 430 1s shown in a lowered state and nog work

ig depicted on table top 43Z2. In Figure 208, both airbags

i assemblies 402 and 404 are inflated and the assembly 424

has assumed a central location and is clamping work piece

434, Finally, in view 20C, lowsr airbags 408 and 414 arve
inflated and upper airbags 406 and 41¢ are collapsed so that

assembly 422 is shown in a fully raised position so that
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work pilece 434 can be removed and cothers inserted.

It will be appreciated that the central base of an

airbag in an arrangement in which the outer ends are
constrained and the central base is used as the moving

clement in a central svstem can be connected in any desired

manner for the operation of an associated device.
Figures 21A-21D0 depict an arrvangement 500 in which a

paly of back-to-back deouble-acting airbag assemblies control

the elevation of an axle assembly. In that arrangement, tns

cantral bases remain fixed andg the ocuter ends of the

associated airbags move with ailrbag inflation/deflation. Aan

axie assembly 502 inciudes wheel hubs 504 and 506 and an

axie 502. The axlies 508 is attached to a pair of spaced

pivoting parallelogram airbag operating arrvangements 508 and
510 that are connected to axis 502 by assemblies 512 and
514, respectively. As best seen in the sectional views,
which depict one of the two identical opposed airbag

cperating arrangesments, they include an upper airrbag 520, a

lower airbag 522 and a csntral base 534. The upper ailrbag
coperates against a menbery 526 which is attached to an uppsy
pivoting member 548 that is pivetally attached between
assembly 512 and a fixed member 530 at 5372 and 534,

respectively. Similarly lower airbag 542 operates against a

L1

ey 536 which is attached to a lowsy pilvobting member 538

A

also pivotally comnected between assembly 512 and fized
merber 530 at 540 and 542. Member 530 is fixed to channel

mamper 544

e o
|

In this sxample of use, Pigure 214 depicts the axlis

assembly in a raised position with the upper airbag infilated

R20 and the lower airbag 522 collapsed as shown in section

B-B of Figure 218. Conversely, Figures Z1C and 21D depict

the axle assembly in & lowered position with the lower
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airbag %522 inflated and the upper airbag 540 collapssd. The

c

central base 524 remains in a central position relative to

mamber 530,
Of course, as with the previous arrangement, back-to-

back airbags can be used to operate any of numercus possible

iy

connected deavicss.,

This invention has been described herein in
conaiderable detall in order to comply with the patent
statutes and to provide these skilled in the art with the

1U information needed to apply the novel principles and Lo
congtruct and use embodiments ¢of the example as required.

However, it is to be underszstood that the invention can pe

carried out v gpecifically different devices and that
various modifications can be accomplished without departing
15 from the zscope of the invention itself.

What is ¢claimed is:
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CLAIMS
1. An alrbag system comprising:
(a) a mounting arrangement comprising a central base

adapted to carry at least one airbag mounted

thereon;

(b) at least one ailrbag mounted on said central base;
and

(c}) wherein said central base further comprises an

internal control valve system adapted to

r 1)

separately control both the introduction o:
pressurlizing alr and exhausting of air to de-
pressurlze each of said at least one airbag.

2 . An ailrbag system as 1n claim 1 wherein said

‘internal control valve system further comprises at least one

spool wvalve.

3. An alrbag system as 1n clalm 2 wherein the at
least one spool valve 1s solenoid operated.

4. An alrbag system as 1n claim 1 wherein said
internal control valve system comprises a plurality of spool
valves.

5. An airbag system as 1n claim 4 wherein the spool

valves are solenolid operated.

o . An alrbag system as 1n claim 1 further comprising
a pressure sensor for sensing and transmitting a signal
indicative of the air pressure 1n each of said at least one
alrbag.

7. An airbag system as 1in claim 1 further comprising
an intake port and an exhaust port associated with each of
sald at least one airbag and an intake spool valve and an
exhaust spool valve associated with each of said at least

one alrbag.
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3 . An airbag system as 1n claim 7 further comprising
a pressure sensor for sensing and transmitting a signal
indicative of the air pressure in each of said at least one
ailrbag.

9. An ailrbag system as 1n claim 7 wherein the spool

valves are solenoid operated.

10. An airbag system as 1n claim 1 comprising a pair
of airbags mounted on opposite sides of sald central base.
11. An airbag system as 1n claim 1 wherein said
central base further comprises intake and exhaust ports

associated with each of said one or more alrbags.

12. A double-acting ailrbag system comprising:

(a) a mounting arrangement comprising a central base
adapted to carry at least one airbag mounted
thereon;

(b) a pair of opposed ailrbags mounted on said central
base; and

(c) wherein said central base further comprises an

internal control system for controlling ailr 1intake

and exhaust for said airbags, said control system

further comprising at least one spool wvalve

associated with each of said pair of opposed

alrbags to supply alr to and exhaust air from each
of said pair of airbags.

13. An airbag system as 1n claim 12 wherein said
internal control valve system further comprises two spool
valves associated with each of said alrbags.

14. An airbag system as 1n claim 12 wherein the spool
valves are solenoid operated.

15. An airbag system as 1n claim 12 wherein said

internal control system comprises a pressure sensor for each

alrbag.
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16. An alrbag system as 1n claim 13 wherein said

e

internal control system comprilses a pressure sensor for each

ailrbag.
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