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UNITED STATES

1,701,927

PATENT OFFICE.

STEPHEN O: LANGE, 0¥ MAPLEWOOD, MISSOURL

GENERATOR.

Application: filed. Ogtober 1, 1927.: Serial No. 223,472.

This invention. relates to. generators. for

generating gas Tor use in life preservers and.

by appropriate variations as to proportions
and other arrangements may also be applied
for use on submarines and. airplanes.

An object of the invention is to-provide
means for utilizing the principle of combin-
ing a solid substance with water to form a
gas to inflate life preservers and other: de-

vices, especially under conditions where. the,
formation of the gas is required or needed:

for emergency uses.

Other objects will appear from the follow-
ing description, reference being made.to the
drawings, in which

Fig. 1is an outer plan view of the invention.

applied to a life preserver belt.

Fig. 2 is a side elevation of the device with

the gas compartments of the belt deflated.

Tig. 8 is a side elevation of the device with
the gas compartments inflated.

Fig. 4 is a cross sectional view on the line
4—4 of Fig. 2.

Fig. 5 is a cross sectional view on the line

5 5—15 of Fig. 3.

‘Figs. 6 and 7 are detail views showing
the construction permitting extension of the
length of the belt when applied to use.

Fig. 8 is a view partly in section showing.

the interior construction of a. form of. gen-
erator. v

Fig. 9 is an end elevation of the generator,
the piston rods being in. section.

Fig. 10 is a side elevation of a package of

5 solid substance combinable with water to

form a gas. )
Tig. 11 is a view similar to Fig. 8 showing

the modified construction of the generator..

Fig. 12 is a detail view showing a latch
device for holding the mechanism of Fig, 11:
in condition for operation. - ‘

Fig. 13 is an enlarged sectional view' of
a valve for releasing pressure from the gen-
erator.

Fig. 14 is a detail view of a valve control-
ling the admission of water to the generator.

The life preserver belt in connection with
which I have shown the embodiment of the
present invention comprises a flexible belt
1 having a buckle 2 attached to one end. To
the opposite end of the belt a section 3 of belt
material is attached for engagement by means

of glove fastener clasps or the like 4 with a.

_ separate piece 5 of belt material having holes

6 for engagement with the usual tongue of
the buckle 2. This separate belt section 5

is permanently connected with. the end of the '

belt 1 only by a strip 7 of elastic material.

By this construction and arrangement. the
belt section 5 may be secured to the end.of the
belt 1 by means of the strip 3 and the fas:
teners. 4 forming a non-elastic belt. designed
and adapted to be worn- around the waist.
When required to use the belt the fasteners 4.
may be easily released by engaging a ring. 8.
on the free end of the strip 8 and pulling. the
same'to effect separation of the fasteners 4,
thus. permitting the elastic.section:7 to func-
tion and thelength of the belt tp be increased
so that the belt can be raised to encircle the
chest of the wearer. " : ‘

" To the outer side of the belt. 1 a number
of inflatable gas compartments 9 are secured.
These compartments are made.of flexible im-
pervious material and, when not in use, are
folded bellows-like flat against the belt 1,
but, when charged with gas from the gen-
erator, expand fully.

The type of generator designed and adapt-
ed is specially for uge in connection with belts.
comprising a housing including a compart-
ment 10 and a pair of parallel non-communi-

_cating cylinders i1 and 12 (Fig. 8).. Each

of the cylinders 11 and. 12 is provided with
a water inlet 13 from which air is normally
excluded by valves 14 held in closed positions:
by springs 15. From the cylinder 11 a valve
controlled inlet is provided to-one.end.of.the
compartment 10 and from the cylinder 12
a valve controlled inlet is provided to the.op-
posite end of said compartment. Each of
these inlets comprises a. passage 16 opening.
from the respective cylinders into-the com-
partment 10 and having a valve 17 pressed.
to closed position by a spring 18 and arranged
to yield under the pressure of water when
water is.admitted to.the cylinders 11.and-12.
Communication from the end.of the cylinder
12 near the valve 14 to the compartment 10
is through a passage 19 in the wall of. the
housing. As shown: the passage 19 opens
into the cylinder 12 near the outlet 13. :

A piston 20 is mounted in each of thé cyl-
inders 11 and 12. These pistons are. con-
nected with a handle 21 by rods 22. . Springs
928 connecting the handle 21 with the hous-
ing of the generator normally hold: the pis-

tons 20 near the water inlets 18, but leaving.

the opening to the passage 16 from the cylin-
der 11 and the opening to the passage 19 be-

tween the pistons 20 and: the ends of the.

cylinders- 11 and 12, respectively.
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- A package 24 of an appropriate substance
which, when combined with water, forms a

gas is . contained in the compartment 10:

Thus, when the handle 21 is-manipulated to
draw the pistons 20 in a direction away from
the valves 14, the pressure of water {rom the
outside will .open the valves 14 admitting
water to the cylinders-11-and 12 and ‘thence
to the compartnient 10, 1 the ¢ompartment
10- the  water ‘combines with the package of

substance 24 to form s gas. A package 24 is”

insertable in the compartment 10 through an

" opening to'said compartment normally closed

15

 9and also extends through:the compartment
9 into the other compartment 9. "The end of:

20

25

by a’'cap .25,

From one end of thie compartment 10'a tube

26 opens into thé adjacent gas compartment

the tube within the compartment 10 opens
into a ‘cross tube 27 which is open at both
ends, so that the gas genérated in the com-

partment 10 passes therefrom-to the gas com-

partments 9. Similarly, the opposite end of
the compartment 10-hasa cross tube 28 there-
on-opening ‘into a tube 29 which extends to

-and opens into one of the compartments 9.
- As shown, one of the compartments 9

is

“equipped with a -pressure release valve 80

- (Figs’ 2 and 3) ‘constructed similarly to the-

30

““to close automatically when the pressure is

35

valve shown in Fig. 14 and arranged to open

when.the pressure in the gas compartments-

9 rises above a predetermined maximum; but

rediiced to the predetermined maximuin::
"I provide a-valve to release pressure from
the compartment 10 in’order to' prevent ex-

cessive inflation of the device-should the au--

“tomatic’ valve: 30 fail to function properly.

40

~normally held in position to close the open-
ings 82 by a spring-85. A button or handle
36 is attached to the outer end of the stem 34
and constitutes means for actuating the stem

45

As shown, the ‘outer wall of the compartment

10 has an outward extension 81 provided with®
A valve 33 is at--

openings 32 (Fig. 18).
tached to the inner-end of a stem 84 and is

to'open the valve 33.

50

' -appropriate substance -~combinable - with
“water to form & gas.

55
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In Figs. 11 and 12 a variation in the con-
struction” of the generator is shewn, This

‘generator comprises-a housing having a coni-

partment 87 containing a package 38 of an

T From-the respective
ends of the compartment 37 tubes 39 and 40
form passages for':conducting the gas'from

the compartment 80.  The tubes 89 and 40.

have crosstubes 41 and 42 ontheir inner ends
respectively. e
-One end of the housing has: a water inlet
to)

43 normally closed by a valve 44 yieldingly
held in closed position by a spring 45. The -

inlet 48 opens into a cylinder 46 from which

© a passage 47 leads through the wall of the

body "of the housing to a valve-controlled

outlet 48, the. construction: and arrangement:

1,701,927

of which is the same as that shown in Fig. 14.

A piston 49 in the cylinder 46 is normally -

held at the end of its stroke toward the valve

44, thus holding air under compression in the

cylinder 46 and preventing the valve 44 from

‘opening. - Therod 50 of the piston is strapped

to an eccentric 51 on a rotary rod or shaft 52
in & compartment 53 formed in the housing.
This shaft 52 is normally locked or latched
in"position to hold the piston 49 toward the
valve 44, as explained. A pinion 54 on the:
rod or shaft 52 meshes with a'large gear 55
rotative on a'shaft 56. A spring 57 has one’

‘end attached to the gear 55 and the opposite

end attached to the shaft 56. The’ounterend
of the shaft 56 is provided with-a key engage-
able portion 58 whereby the shaft may be ro-
tated to wind the spring 57 while the gear 55-
is held from turning; as presently explained.
A ratchet” device. 59 prevents the ‘shaft 56
from being rotated by the spring 57, but per-

- mits'said-shaft 56 to-be turned in a direction

to widen the -spring. The gear 55 meshes

. with a pinion 80 attached. to a spindle 61

which extends through the outer side wall of
the compartment 53 and has a disc 62 at-
tached thereto and provided with a notch or
recess 63 mear its periphery. --Al’latch 64 is
mounted on a- pivot 65 and actuated by a
spring 66 to engage in the noteh or recess 63
and thus prevent the spring 67 from operat--
ing the mechanism. When it is desired to
admit-wateér to the compartment 87 the latch
64 is released from the disc 62 thus permit-

‘ting the spring 57 to operate the mechanism

whereby the piston 49 is moved in a direction
away from the-valve 44, thus. reducing -the

“pressure at the inner side of the valve 44 be-
low the outside pressure sufficiently to per-

mit the valve 44 to be opened by pressure of
water against said valve: Since the pack-
age 38, when combined with water, fornis a

~gas it 1s-apparent that gas will be generated
in the compartment 87 as a result of the ad- -

mission of water into said compartment.
After the device has been used the spring

57 may be rewound -and the mechanism

latched in proper operative position wherein
the piston 49 is nedar the valve 44 prevent-
ing said valve from opening in normal use -
until the lateh 64" is released. S
From the foregoing it is apparent that my -
invention is applicable to many uses and that
the construction and arrangement of the parts
may be varied widely as required by the dif-
ferent uses to which it is to be applied. - I

“contemplate such variations ‘and do not ré-
~strict myself unessentially in any particular,

but what I claim and desire to secure by Let-
ters Patent is:—= = R
1.- A device of the character described com-
prising a compartmient containing a solid
substance combinable with water to form &
gas and having a water inlet passage, a valve
controiling said passage, means for holding .
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said valve closed; a.device movable:to posi-
tion to permit said valve to open under pres-
sure of water. to admit water to said: com-
partment, and means for conducting gas from
said. compartment.

2. A device of the character described com-

prising a compartment containing a solid
substance combinable with: water to form a
gas and having a water inlet passage, & valve
controlling said passage, means for holding
said valve closed, a device movable to posi-

‘tion to permit said valve to open under pres-

sure of water to. admit water to said com-
partment, means for conducting gas from
said compartment, and an inflatable compart-
ment for receiving the gas.

3. A device of the character described com-
prising a belt including elastic and non-elas-
tic sections, means for holding the non-
elastic sections in a relationship to prevent
extension of the elastic section, a device for
releasing said means to permit extension of
the elastic section of the belt, an inflatable
gas compartment attached to the belt, and
means for generating and admitting gas to
said compartment.

4. A device of the character described com-.

prising a belt including elastic and non-elas-
tic sections, means for holding the non-elastic
sections in a relationship to prevent extension
of the elastic section, a device for releasing
said means to permit extension of the elastic
section of the belt, an inflatable gas compart-
ment attached to the belt, means for generat-
ing and admitting gas to said compartment,
and means for preventing the pressure of
the gas from exceeding a predetermined

- maximum.

50

0

5. A device of the character described com-
prising a compartment, a solid substance in
said compartment combinable with water to
form gas, means for admitting water to op-
posite ends of said compartment to com-
bine with said solid substance to create gas,
and tubes opening into the opposite ends of
said compartment for conducting gas from
said compartment.

6. A device of the character described com-
prising a gas receiving compartment, a gas
generating compartment having a water inlet
passage, a solid substance in said generating
compartment combinable with water to form
a.gas, a valve controlling said passage, a
device movable to position to prevent said
valve from opening under pressure of water
below a desired maximum and also movable
to position to permit said valve to open under
sald pressure of water to admit water to said

.generating compartment, and means for con-

ducting gas from said generating compart-
ment to said recelving compartment.

7. A device of the character described com-
prising a gas receiving compartment, a gas
generating compartment having a water in-
let passage, a solid substance in said generat-

ing compartment: combinable: with water to:

form a gas, a. valve controlling ‘said. pas-
sage, a-device movable to position to prevent
said valve from’ opening under pressure of

water below. a- desired: maximum and alsc
movable to: position to permit: said. valve to.
open under said pressure: of water to.admit:
water to said:generating compartment,; means.

for conducting gas from said generating com-
partment to said receiving compartment, and
means for preventing pressure of gas in said
generating compartment from exceeding a
predetermined maximum. :

8. A device of the character deseribed com-
prising a gas receiving compartment, a gas
generating compartment having a water in-
let passage, a solid substance in said generat-
ing compartment combinable with water to
form a gas, a valve controlling said passage,
a device movable to position to prevent said
valve from opening under pressure of water

‘below a desired maximum and also movable

to position to permit said valve to open un-
der said pressure of water to admit water to
said generating compartment, means -for
conducting. gas from said generating com-
partment to said receiving compartment, a
manually operative valve for preventing
pressure of gas in said generating compart-
ment from exceeding a predetermined maxi-
muin, and automatic means for preventing
pressure of gas in sald receiving compart-
ment from exceeding a predetermined maxi-
mun. :

9. A device of the character described com-
prising a housing, a gas generating compart-
ment 1n ‘said housing, a cylinder in said
housing having ‘a water inlet passage and
having a passage for admitting water to said
compartment, a valve controlling said inlet
passage, and a piston in said cylinder mov-
able to a position to maintain pressure against
said valve to prevent said valve from open-
ing under a definite pressure of water.

10. A device of the character described
comprising a housing, a’ gas generating com-
partment in said housing, a cylinder in said
housing having a water inlet passage and
having a passage for admitting water to said
compartment, a valve controlling said inlet
passage, a piston in said cylinder movable
to a position to maitain pressure against said
valve to prevent said valve from opening
under a definite pressure of water, and means
for moving said piston to a position to re-
lieve pressure against said valve and permit
said valve to open under said definite pres-
sure of water. -

11.- A device of the character- described
comprising a belt, a gas generating compart-
ment on said belt having a water inlet pas-
sage, a valve mounted in said passage, means
for preventing opening of said valve by defi-
nite pressure of water from the outside, and
a device for operating said means to permit
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said: valve to open under said. definite. pres—r

sure.of water from the outside.
12.° A device of -the: character descrlbed

comprising a belt; a gas generating compart-

- ment on said belt havmg 2 water inlet:pas-
sage, a valve mounted in said passage, means
for preventing opening.of sbud‘ valve by defi-

nite- pressure. of water from'the outside, a .

1,701,027

dwme for oper“tlno said means to: permlt

said-valve.to open under said definite ‘Ppres-
sure:of water from the outsmle, and means

for preventmo the pressure of gas in said:

compartment from e\cbedmg a pledctel—
m]ned maxunum .

STEPHDN O LANGE
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