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This invention relates generally to apparatus for in 
?ating devices of any type, such as, lifesaving devices, 
air mattresses, shelters, construction forms and other 
structures, which are designed to be ?lled with air or 
gases under relatively low pressure. Some articles of 
such type, particularly lifesaving devices, may be formed 
of fabric, plastic and/or other suitable materials and are 
usually stowed in a collapsed condition, and when the 
occasion for use arises they must be in?ated. Since these 
devices are used in emergencies, the in?ation thereof 
must be comparatively rapid. This invention is more 
speci?cally directed to container‘in?ating apparatus of 
the‘ type utilizing, as its power source, compressed air 
or other suitable gases. 
An object of this invention is to provide apparatus 

for in?ating a container, such apparatus including _a 
source of compressed gas and a jet pump or aspirator of 
a novel design which functions to induce a ?ow of air 
from the atmosphere into the bag to e?ect a quicker, 
more et?cient in?ation of the container than has been 
possible with prior apparatus. 

Another object ‘of this invention is to provide a con 
tamer-in?ating apparatus having an improved jet pump 
or aspirator which has a body of tubular con?guration, 
a nozzle for directing a jet-like stream of air or gas 
from a suitable source into or through the body, and 
check valve elements for admitting ambient air into the 
body under the inducement of the ?ow through the body 
created by the jet stream, the check valve elements serv 
ing to prevent the escape of air from the container. 

Stillanother object of the invention is to provide a re 
ceptacle-in?ating apparatus with an improved aspirator 
having a tubular body with check valves at the entrance 
end and a nozzle terminating, in inwardly spaced rela~ 
tion from the entrance end, in a restricted ori?ce which 
directs a jet stream of air from a suitable source, axially 
through the body to cause a'?ow of air from the atmos 
phere past the check valves into the receptacle; the lo 
cation of the check valves relative to the nozzle provide 
improved air induction and prevent the loss ‘of air 
from-the receptacle during the last stages of in?ation 
when the source pressure falls below a predetermined 
value. . 

Another object of the invention is to provide an as 
pirator having a tubular body with a nozzle for direct 
ing a jet stream of air therethrough to induce a ?ow of 
atmospheric air into the body, the latter being provided 
with one or more check valves arranged between the 
nozzle and the atmospheric air inlet so that although the 
check valves will readily open to admit atmospheric air, 
the jet stream from the nozzle will not strike the check 
valve and tend to hold it open, which would permit es 
cape of air when the jet stream becomes too weak to 
induce an in?ow of atmospheric air. 

Another object of the invention is to provide an as 
pirator having a tubular body with a rectangular cross 
section at the inlet end, so that one or more check 
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valves having large area may be used to admit air from 
the atmosphere, the check valves being supported for 
swinging movement adjacent the periphery of the inlet 
end of the body in order to assist in directing the induced 
atmospheric air toward the swiftly ?owing jet, thus pro 
longing the aspirating cycle during ?nal stages of ?ow 
from the compressed air source. - 
A further object of the invention is to provide the 

aspirator referred to in the previous paragraphs with 
a safety, pressure relief or limiting valve which prevents 
the pressure in the receptacle from exceeding a prede 
termined maximum in the event the receptacle should 
be exposed to sunlight or other source of heat which 
might cause the air therein to expand, or in the event 
?ow of air from the compressed source through the noz 
zle continues after the closing of the check valves and 
the pressure in the receptacle tends to increase beyond 
the predetermined maximum; the relief valve thus serves 
to determine the ?nal pressure in the receptacle. . 

Other objects and advantages will be apparent from 
the following description taken in connection with the 
accompanying drawing in which one form of the in 
vention has been illustrated. . 

In the drawings: 
Figure l is a diagrammatic view of apparatus for in 

?ating collapsible containers, such‘ apparatus having a 
jet pump or aspirator formed in accordance with them 
vention. 1 . - i 

a Figure 2 is a detail horizontal sectional view taken 
through the aspirator on the plane indicated. by the line 

. 2—_2 of Figure l. i 
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L‘Figure 3 is a verticaltransverse sectional view taken 
on the plane indicated by the line 3--3 of Figure 2.‘ 

Figure 4 is a detail horizontal sectional view taken on 
the plane indicated by the line 4-4 of Figure 3. 

Figure 5 ‘is a perspective view of a modi?ed type of 
jet nozzle which may be used in the aspirator forming 
the subject matter of the invention. , ' 

Figure 6 is a vertical sectional view through a further 
modi?ed type of jet nozzle. _ ,7 

Referring‘ more particularly to the drawings, the 
numeral 10 designates the in?ating apparatus in its en— 
tirety. This apparatus includes a tank 'or bottle 11 con 
taining air under relatively high pressure. A conduit 12 
is connected with the outlet portion of the container, this 
conduit containing a shut-off valve 13 of any suitable 
type. The conduit leads from the shut-off valve to a 
regulator 14 employed to reduce the pressure of the air 
or other ?uid issuing from the tank 11 to a desired value 
and to maintain the air ?owing from the regulator at the 
predetermined pressure. A conduit 15 leads from the 
regulator 14, which may be of any suitable type,>such 
as shown in our co-pending application Serial No. 507, 
356, ?led on even date herewith, to a jet pump or as 
pirator 16 which forms ‘the subject matter 0t this in— 

The member 16, as pointed out in the objects, 
is secured in the inlet of a collapsible container, such 
as a fabric or plastic bag 17, a portion only of‘ which 
has been illustrated in the drawing. The bag 17 may 
be a life raft, an escape slide, or other type of lifesaving 
device provided for use in airplanes and other personnel 
transporting equipment. In most instances the bag is 
formed from suitably treated fabric which may be col 
lapsed to reduce the ‘space required for stowage. . 
The aspirator '16 has been provided to effect a rapi 

in?ation of the bag 17. This .aspirator includes a tubu 
lar-body v18 which, in the present instance, has an inlet 
end 20 of rectangular or square cross-section which con~ 
verges into an outlet portion 21 having a circular cross 
section. The inlet section 20 is provided with an external 
?ange 22 to which is secured :a frame 123. This frame 
is also rectangular, to conform to the inlet section.20,- and 
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has a peripheral ?ange 24 in which openings are provided 
for the reception of screws or other fastening devices em? 
ployed to secure the frame to the body 18. Flanges .22 
and 24 ‘are also provided with openings, certain of which 
are threaded to receive fastening elements 25 which se 
cure a channel-sectioned clamp 26 to the aspirator and‘ 
serve to unite the'latte-r and the bag 17, the connection 
between the aspirator and bag being made airtight by 
squeezing the latter .between the clamp and the frame. 
The frame 23 lhas the surface 27 thereof, ‘which engages 
body ‘18, provided with a groove ‘28 ‘for the reception 
of a peripheral bead 2'9‘formed on a rubber or other ?exie 
ble plate-like member 30, this member being inserted 
between the ‘frame '23 and the body 18 when the former 
is being assembled with the latter. The screws employed 
to fasten the frame to the body cause ‘the frame to clamp 
the edge of the rubber member 30 in airtight relation 
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ship with the body. The member ~30 provides check valves ,_v_ I 
for permitting atmospheric air to ?ow into the :bag and 
prevents the escape of such air therefrom. 
The frame 23, in the present illustration, has ribs v31 

extending from the central portions of each side toward 
the opposite side, these ribs being joined with a boss 32 
disposed centrally of the vframe, the ?rame providing a 
rectangular opening constituting a continuation of the 
inlet portion of the body 18. Boss 32 has a central open 
ing 33 formed therein, the outer portion of which is 
threaded to receive the conduit 15. The inner portion 
of this opening is formed to receive a nozzle '34 formed 
of metal or other suitable material, the nozzle being of . 
thimble-like shape and being flared, as at 35, to. engage 
and seal ‘against a shoulder 36 in the boss 62. Nozzle 
34 may be suitably secured'in place in the boss, as by 
clamping or otherwise, to provide an airtight joint; it 
terminates at its inner end, in spaced relation from the 
frame, in :a restricted ori?ce, the ?rst ‘form of the in 
vention showing an elongated slot 37 of substantially 
rectangular con?guration having a length many times 
greater than its width to cause a jet stream having ex 
tended surface. One specimen of the device was found 
to perform satisfactorily with a jet ori?ce having a length. 
and width of .600 and .006 inches, respectively. This 
slit-like ori?ce causes a fan-shaped jet of air to issue from 
the nozzle and results in an intimate mixing of the pri 
mary and secondary or atmospheric air in the shortest 
possible length of body 18. 

It will be noted from Figure 3 that the member 30 
has slots 38 and 39 formed therein to provide substan 
tially rectangular check valve ?aps 40 and ‘41, these ?aps 
being joined ‘with the member 30 along regions located 
at opposed sides of the inlet section of the body 1'8. This 
arrangement permits the valve ?aps 40 and 41 to swing 
into the body “without undue interference. The frame 
23 is provided, along the sides of the openings formed 
therein, with ?anges 42 ‘for engagement by the valve ?aps 
40 and 41 to prevent these elements from swinging out 
wardly ‘under the in?uence of pressure within the body 
18 or the bag 17. When the flap valves engage the 
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In the operation of the device, a jet stream of air at 
high velocity issues from the ori?ce 37 in the nozzle, 
mixes with the air in the body 18 and flows through the 
outlet portion 21 of the body into the bag 17. This ?ow 
of air reduces the pressure at the inlet end below the 
atmospheric pressure existing exteriorly of the bag. The 
pressure of atmospheric air onthe outer surf-aces of the 
?ap valves 40 and 41 swings them inwardly toward an 
open position, permitting the atmospheric air to enter 
the bag [and mix with the jet stream issuing from the 1102 
zle. Since the ?ap valves ‘40. and 41 possess [relatively 
large vareas, large quantities of .airrmay enter the bag; a 
rapid ?lling operation will thus result. 

‘In some instances, improved results may be secured by 
forming the ori?ce in the jet nozzle with different con 
?gurations, such :as illustrated in Figures 5 and‘ 6. In 
the ‘former ?gure, the nozzle is provided with a cross 
shaped ori?ce 44, while in Figure 6, the ori?ce 45 is 
formed in a hollow ring-like element 45a and has an 
annular con?guration. Other forms may be employed 
if found desirable, the essential ‘feature of the ori?ce being 
a large ratio of jet periphery to crosswsectional area with 
all of the periphery exposed to induce a ?ow of ambient 

During the major portion of the container ?lling oper 
ation or. when the pressure of the supply is 'above a pre 
determined minimum, the jet stream ?cwing from the 
nozzle will’ have a velocity su?icient to induce a ?ow of 
atmospheric air past the check valves 49‘ and 41. When, 
however, the pressure at the source is reduced and; the 
velocity of the jet falls, the tendency of the air within 
the container to ?ow outwardly through the body will 
cause the check valves to close. Since the pressure of 
the air from the source will still be above that of the 
container, air will continue to ?ow from the nozzle and 
tend to increase the pressure in the container. The ?nal 
pressure of the in?ated container may be determined or 
limited‘ by providing another check valve 46. This valve, 

7 ' however, is disposed on the outside of the device, on the 
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?anges, an airtight joint will ‘be formed. The flaps may, ‘7 ' 
if desired, be ‘reinforced by incorporating fabric or metal 
lic sheet-ing 43 therein during the formation of the mem 
ber 30. ‘This reinforcement will prevent the ?aps from 
?exing when pressure urges them against the ?anges. 

‘It will ‘be noted from Figure 2 that the inner end of 
the nozzle ‘34 terminates at ‘a point spaced inwardly from 
the ?ap valves. This arrangement is advantageous since 
it prevents the high velocity air issuing from the nozzle 
from engaging the ?aps and tending to swing the same 
toward open position. In prior devices of this character, 
high velocity jets impinged on the check valves and tended 
to. hold them in. open position, particularly-during the 
?nal stages ofbag ?lling. When the check valves were 
so engaged and held, air escaped from. the bag, ‘and ‘a 
complete. ?lling “was prevented; With the construction 
shown, this. objection is eliminated, ' a 
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check valve 40 in the illustration, and is responsive to 
pressure from within the container to open and permit 
some air to escape. Check valve 46 constitutes a ?at 
plate riveted, or otherwise secured, as at 47, to the valve 
48', a portion of the valve covering opening 48. Should 
the pressure within the container tend to exceed a pre 
determined value, valve 46 will open and permit some 
air to escape until the predetermined pressure exists in 
the container; valve 46 will then close to prevent further 
escape of air. Normally, valve 46 will then remain in 
a closed position. 

In some instances, the bag may be in?ated when the 
atmospheric air is at a relatively low temperature, then, 
after being ?lled, the bag may be exposed to sunlight or 
other conditions which will cause the air in the bag to heat 
and expand. Valve 46 will again permit the escape of 
air to prevent undue pressures from building up in the 
bag. 
The frame 23 may have a suitable screen 49 secured 

over the openings therein to prevent the entrance of 
foreign matter. This screen, in the form of the inven 
tion illustrated, is held in engagement with the outer 
surfaces of the ribs 31 and ?anges 42 by a snap ring 50 
secured in a groove formed in boss 32. 

While the invention has been illustrated in one embodi 
ment only, many minor changes may be made in the 
formation and arrangement of parts without departing 
from the spirit and scope of the invention as set forth 
in the following claims. 
We claim: 
1. In apparatus for in?ating a container, an aspirator 

comprising a tubular body having inlet and outlet ends, 
said body being formed for attachment to the- container 
to be in?ated; check valve means at the inlet end of said 
body, said check valve means being movable between an 
open position providing for the entrance of atmospheric 
air into said container and a closed position preventing 
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the escape of air from said container; and nozzle means 
projecting into said body and terminating inwardly be 
yond said check valve means in a restricted ori?ce for 
directing a jet of ?uid axially of said body, said nozzle 
means being formed for communicating with a source of 
?uid under pressure. ' ' 

2. In apparatus for in?ating a container, an aspirator 
comprising a tubular body formed for attachment to the 
container to be in?ated, said body having inlet and outlet ' 
ends; a supporting frame at the inlet end of said body; 
a nozzle carried by ‘said frame and projecting into said 
body, said nozzle being formed for communication‘ with 
a supply of ?uid under pressure and provided with a re 
stricted outlet for directing 'a jet of ?uid axially of said 
body; and check valve means carried by said frame to 
provide for the ?ow of atmospheric air into, said tubular 
body and prevent ?uid escape therefrom, said check 
valve means being disposed in closer proximity to the 
inlet end of said body then said nozzle. , 

3. In apparatus for in?ating containers, an aspirator 
comprising a tubular body formed for attachment to a 
container to be in?ated, said body having inlet and outlet 
ends; ajet nozzle projecting into said body at the inlet 
end substantially in the axial center thereof, said nozzle 
being formed for communication with a source of com 
pressed gas; and a check valve supported adjacent the wall 
of said tubular body at the inlet end thereof for swinging 
movement into the body to provide for the entrance of 
air at atmospheric pressure, outward swinging movement 

' of said check valve being limited to prevent out?ow of 
air from said body. 

4. In apparatus for in?ating containers, an aspirator 
comprising a tubular body formed for attachment to a 
container to be in?ated, said body having inlet and outlet 
ends; a jet nozzle projecting into said body at the inlet 
end substantially in the axial center thereof, said nozzle 
being formed for communication with a source of com 
pressed gas; and a pair of check valves supported ad 
jacent opposite walls at the inlet end of said body, said 
check valves being mounted for swinging movement into 
the body to provide’ for the entrance of atmospheric‘ air 
thereinto, outward swinging movement of said check 
valves being limited to prevent out?ow of air from said 
'body. ' i ' i ' ‘ ' 

5. In apparatus for in?ating a container, an ‘aspirator 
comprising a tubular, body having inlet and outlet ends, 
said body being formed for attachment to the container 
to be in?ated;a nozzle disposed at the inlet end of and 
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communication with a source of ?uid under pressure 
and having a restricted outlet disposed in the longi 
tudinal axis of said body for directing a jet of ?uid axially 
thereof; and check valve means at the inlet end of said 
body to provide for atmospheric air?ow into said tubular 
body and prevent ?uid escape therefrom, said check valve 
means being located between the outlet of said nozzle 
and the inlet end of said body. 

6. In apparatus for in?ating a container, an aspirator 
comprising a tubular body with inlet and outlet sections 
joined by a converging section, said body being formed for 
attachment to the‘ container to be in?ated; a nozzle dis 
posed axially of said inlet section and terminating inwardly 
from the entrance end thereof in a slit-like ori?ce for di 
recting a jet of ?uid at high velocity axially of said body, 
said nozzle being formed forcommunication with a source 
of ?uid under pressure; and check valve means at the en 
‘trance end of the inlet section of said body to provide for 
the induction of atmospheric air into said body and to pre 
vent ?uid escape therefrom. 

7. In apparatus for in?ating a container, an aspirator 
comprising a tubular body of rectangular orossssectioniat 
the inlet end, said body being formed for attachment to a 
container to be in?ated; check valve means supported 
adjacent predetermined edges of the inlet end of said body 
for movement between open and closed positions to pro 
vide for the entrance of atmospheric air into said container 
and to prevent air?ow therefrom; and a nozzle supported 
at the inlet end of, and projecting into said body, said 
nozzle terminating in a restricted ‘ori?ce for directing a jet 
of ?uid axially of said body, said nozzle being formed 
for communication with a source of ?uid pressure. 

8. In apparatus ‘for in?ating a container, an aspirator 
comprising a tubular body having inlet and outlet ends, 
said body being formed for attachment to the container 
to be in?ated; check valve means at the inlet ‘end of said 
body, said check valve means being movable between an 
openvposition providing for the entrance of ‘atmospheric ‘ 
air into said container and a closed position preventing the 
escape of air from said container; nozzle means projecting 
into said body and terminating inwardly beyond said check 
valve means in a restricted ori?ce for directing a jet of 
?uid axially of said body, said nozzle means being formed 
for communication with ‘a source of ?uid under pressure; 
and'a relief valve provided on said aspirator for limiting 

‘ the pressure in said container to a predetermined maxi 

projecting into'said body, said nozzle being formed for 

mum; “ ' 

No references cited. 


