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6 Claims.

My invention relates generally to a toy sub-
marine, and particularly to a toy submarine
adapted to intermittently dive and rise in a
body of water under its own power, and an im-

5 portant object of the invention is to provide a
simple and practical construction of this char-
acter. g

Another important object of my invention is
to provide in.a toy submarine of the character

10 indicated and of the air pressure operated type,
a valve arrangement which is operated by being
struck against or contacted with the bottom of
a pond or basin during a dive of the submarine,
so as to operate to cause the submarine to rise

‘15 to the surface and sink intermittently until the
air supply is exhausted.

Another important object of my invention is
to provide a toy submarine of the character in-
dicated, wherein means is provided to cause the

20 submarine to return to and remain floating on
the surface of the water When the air cnarge
becomes exhausted.

Other important objects of my invention will
be apparent from a reading of the following de-

25 scription taken in connection with the draw-
ings, wherein for purposes of illustration I have
shown preferred embodlments of my 1nvent10n

In the drawings:—

Flgure 1 is a genergl long1tud1nal vertical sec-

30 tional view taken through ah embodiment of the
invention and showing the operating mechamsm
thereof.

Figure 2 is a transverse vertical sectional v1eW
taken through Figure 1 approximately on the

35 line 2—2.

Figure 3 is an enlarged fragmentary sectlonal
and elevational view taken through the ﬁoat
valve.

Figure 4 is an enlarged vertical transverse sec=

40 tional view taken through an alternative form
of Hoat valve operative to produce a spouting
of combined air and water, particularly attrac-
tive and realistic when the submarine takes the
form of a whale or other simulation.

45 Figure 5is a fragmentary view similar to Fig-
ure 1 but showing another embodiment of the
invention wherein & valve arrangement-obtains
which insures floating of the submarine on the
surface of the water when thé-air pressure in the

50 supply tank becomes exhausted’ below 2 certam,

point.-
Referring in detail to the drawings, the nu-
i meral 5 generally designates the hull of the div-
ing ot submarine toy which may assume the form
55 of-a boat or of an animal or fish such as whale,

1936, Serial No. 106,241
(CL 46—94) -

and which has mounted in s suitably placed posi-
tion in the intermediate portion thereof the air
pressure containing tank 6 which is held in place
by brackets T and 8 fastened to the hull and by
an air connection stem 9 which projects through
the top.of the hull.

On the top of the hull and in protective rela--

tion to the float valve structure which is gener-
ally designated 10 are the uprights 11 and i2
which are fastened to the top of the hull and
in the case of a simulation of a naval submarine,
add to the realistic appearance of the sub-
marine as it courses through the water. The
float valve structure which is generally designat-
ed 16 has the general appearance of a periscope
to add to the realistic appearance.

The bottom of the air pressure containing tank
5 has:a- valve chamber {3 depending therefrom
Wmch .opens into the interior of the tank ¢ and
itself has-an interior valve seat 14 adapted to be
closed by the conical valve (5 whose stem (8
works . vertically. .through an opening {7 in the
bottom of the hull. The lower end of the stem
{6 has a head {8 adapted to strike the bottom
of the pond or basin during a dive of the sub-
marme, so. that the valve (3 is pushed upwardly
and unseated against the pressure of the air in
the tank 6, .50 as to permit the air in the tank
6 to escape ‘into. the air compartment which is
deﬁned by the sides and the top and bottom of
the hull 5 and the partitions (9 and 28. An up-
wardly curved air eScape pipe 21 is provided to
convey the air from the valve casing 13 to a point
22 above the 1ntermed1ate level of the tank 6 so
as to' lead the air to'an upper part of the air com-
partment and ‘théreby more efficiently act upon
any. water present in the air compartment and
drive’ fhis,. Water out through the float valve ar-
rangement 10in the form of a spray issuing from
the rearwardly dlrected nozzle 2% on the upper
end of the spray tube 24 whose lower end is
fastened in’ ‘communication with the upper end
f' the‘ﬂoat valve chamber 256 which is fastened
{ e tap of the hull around a valve seat 28
with Whlch coopel ates a mushroom type valve 27
Wh1ch 'has & stem 28 formed with a vertical siot
29 ‘which slides “on cross ping 30 secured to the
51des of the valve ‘chamber. ‘The upper end of
the stem 28 has a float 3t fastened thereto and
which® occuples a posmon below the upper end
of ‘thé ‘valve ohamber when' the mushroom type
valve head 27 is fully closed as shown in Figure
3 of the dra,wmgs

An alternatlve form of spray valve is shown
in Figure 4° and‘is generally designated i8a and

10

20

25

30

40

45




10

15

20

25

- 30

34

40

45

50

60

5

this comprises a valve chambei' 25a composed of
‘upper and lower sections 82 and 33, respectively,
which have a flanged connéction 34 operating
to hold the edges of a fiéxible didgraph 3% which
is disposed across the valve chamber &nd below
openings 36 and 37 in the iipper Section 32. Above
the diaphragm 35 is a float 38 which has &
rounded rediiced portion 39 on its lower énd.

Below the diaphragin dnd in the séction 33 is
a perforated valve guide 40 Which has openings
41 therein and below this a seat 26d with which
the mushroom t¥pe vaive end 27¢ is normally en-
gaged, the head being on a valve stem 28a which
works through the valve guide 40 and has on its
upper end a head 42 between which and the valve
guide a helical spring 43 yieldingly holds the
valve in ciosed position. A closed dome 44 be-
low the valve seat 26a has communication with
a tube 45. A second tube 46 is connected with
the interor of the section 33 of the valve cham-
ber just above the valve guide 40. In-the pres-
ently described embodiment the tube 46 is con-
nected with the spray arrangement, while the
tube 85 corresponds in action to the tube 21 of
the first described embodiment.

The diaphragm 35 acts as a seal for the valve
‘chamber s¢ as to cause the escaping water and
air to pass up through the tube 46 and have a
spouting effect. 'The weight of the float 38, when
the submarine is coming out of the water, would
depress the diaphragm sufficiently to open the

valve 27a and cause venting through the pipe 45.

The immediately foregoing embodiment is par-
ticularly useful and desirable to replace the.valve
structure i8 in the first described embodiment
where some other arrangement of the invention
is contemplated, such as a whale form or the like,
rather than a naval submarine, where a substg,n-
tial stream of combined water and air spouting
from the simulation would make the same more
realistic. . o .
Upon close inspection of Figure 1 it will be
found that the bottom of the hull is provided
with openings 47 and 48 which communicate with
the air chamber. When the submarine is placed
in the water these openings admit water inte
the air chamber so as to cause the submarine
to subside in the water and eventually sink in
the manner of a submarine diving, and the div-
ing continues until the valve stem head 18 strikes
the bottom of the basin or pond, whereupon the
air under pressure will be conveyed out of the
tank 8 into the air chamber so as to expel the
water from the air chamber sufficiently to cause
the submarine to rise again to the surface. 'When
the water in the air chamber has been sufficiently
discharged to permit the submarine to come to
the surface, the level of the water will be be-
low that of the float 31 of the valve 10 in any
case, so that the valve 27 will open and the air
under pressure in the air chamber together with
some water will pass up through the pipe 24 and
out through the spout 23 so as to give a realistic
spouting effect until the pressure within the air
chamber has been dissipated. Of course, it is un-
derstood that the valve 14 reseats as soon as the
submarine leaves the bottom of the basin or other
surface to which the submarine had sunk, so
that the action of the air in the air chamber
Just spoken of does not contemplate any continu-
ous feeding of air from the compressed air tank
6. It is the air pressure left in the air space
which effects the spouting .action. The: escape
of the air through the pipe 21 _from the com-

face of the water.

2,089,888

pressed air tank 6 to the upper part of the air.
chamber is provided in order to drive the water
in the air chamber downwardly and out through
the openings 47 and 48 by building up a head of
eompressed air above the watér and in the upper
part of the air chamber and thereby more effi-
clently evaguating the water from the air cham-
Ber upon the opening of the valve 13.

Referring now to the embodiment of my in-
vention shown in Figure 5 wherein the parts
corresponding to those had in common with the
priorly herein described embodiments of my in-
vention are designated by corresponding numerals
augmented by the letter “b”, it will appear that
in addition to the features of Figure 1, there is
provided a valve arrangement whose purpose is
to close the vent of the air chamber leading to the
atmosphere, when the air pressure supply within
the supply tank has fallen below a certain pre-
determined level or is about to become exhausted,
so that sufficient air will be retained in-the air
chamber to make the submarine float on the sur-
face of the water until the air pressure supply
tank should be recharged.

When the supply tank €b is recharged the air
bressure works the diaphragm 58 against the re-
sisting spring 51 in the housing 52. The stem,
of the diaphragm is connected to one end of o
walking beam 53 which is pivoted. at 54 to an
arm on the housing 55.  The opposite end of the
beam 53 is connected at 56 to the ster of a valve
57 which has a seat 58 in the housing 55 which
is mounted at the top 6f the hull 57 in registry .
with the valve 26b.

<853
When the pressure tank 6b is recharged the

valve §7 will be held open so that air from the
air chamber can pass to the housing 25b and
operate the float valve 26b described in connec-
tion with Figure 1. The float valve 265 would
then operate independently until the pressure in -
the tank 6b fell below a pressure necessary to
overcome the tension of the spring 51 , whereat
the valve 57 would be closed and the air in the
air chamber thereby confined therein to float the
submarine.

Although I have shown and described herein
preferred embodiments of my Invention, it is to
be definitely understood that I do not desire to
Limit the application of the invention thereto,
and any change or changes may be made in the
materials, and in the structure and arrangement
of the parts, within the spirit of the invention
and the scope of the subjoined claims.

What is claimed is:— ’

1. A diving toy of the character described com- :

prising a hull including an air chamber formed
with small openings in its bottom, a compressed
air tank in said hull and having a ‘compressed
air discharge -opening into said air chamber, a
vent valve at the top-of said qir chamber, and a
normally closed second valve having an .operat-
ing element depending from said hull for con-
tact with the bottom of a water ‘asin in which
said hull is operated, said second valve being in-
terposed in said discharge so as to cause dis-"
charge of compressed air into said air chamber to
replace water -coming thereinto via, said small
openings and cause said hull to rise to the sur-

2. A diving toy of the character described com-
brising a hull including an air chamber - formed
with small openings in its ‘bottom, . -compressed
air tank in said hull and having a compressed-air
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valve at the top of said air chamber, and a nor-
mally closed second valve having an operating
element depending from said hull for contact
with the bottom of a water basin in which said
hull is operated, said second valve being inter-
posed in said discharge so as to cause discharge
of compressed air into said air chamber to re-
blace water coming thereinto via said small open-
ings and cause said hull to rise to the surface
of the water, said vent valve including a float
operated member adapted to fall to open posi-
tion as the hull comes to the surface of the wa-
ter so as to permit air and water under pressure
in said air chamber to spout from the top of the
hull.

3. A diving toy of the character described com-
prising a hull including an air chamber formed
with small openings in its bottom, a compressed
air tank in said hull and having a compressed
air discharge opening into said air chamber, a
vent valve at the top of said air chamber, and a
normally closed second valve having an oper-
ating element depending from said hull for con-
tact with the bottom of a water basin in which
said hull is operated, said second valve being
interposed in said discharge so as to cause dis-
charge of compressed air into said air chamber
to replace water coming thereinto via said small
openings and cause said hull to rise to the sur-
face of the water, said vent valve including a
float operated member adapted to fall to open
position as the hull comes to the surface of the
water so as to permit air and water under pres-
sure in said air chamber to spout from the top
of the hull, said float operated member including
a diaphragm, a float operatively engageable
therewith, and a valve stem adapted to be oper-
atively engaged by said diaphragm.

4. A diving toy of the character described com-
prising a hull including an air chamber formed
with small openings in its bottom, a compressed
air tank in said hull and having a compressed
air discharge opening into said air chamber, a
vent valve at the top of said air chamber, and a

3

normally closed second valve having an operating
element depending from said hull for contact
with the bottom of a water basin in which said
hull is operated, said second valve being inter-
posed in said discharge so as to cause discharge
of compressed air into said air chamber to replace
water coming thereinto by way of said small
opening and cause said hull to rise to the surface
of the water, and control valve means effective-
ly interposed between said air chamber and said
vent valve, said control valve means being con-
ditioned for operation by the pressure within said
compressed air tank, said control valve means be-
ing arranged to cut off communication between
said vent valve and said air chamber when the
air pressure in said compressed air tank falls
below a certain level.

5. A toy submarine of the class described com-
prising a hollow hull embodying a chamber aper-
tured to permit water to enter the chamber and
thereby load the hull to cause it to submerge
in a body of water, a compressed air reservoir
mounted in said hull, said reservoir being pro-
vided with a valved air discharge having com-
munication with said chamber to force the wa-
ter therefrom, and the valve thereof being pro-
vided with an operating element including a stem
for reciprocation in the bottom of the hull, said
stem projecting beyond the hull for contact with
the bottom of the body of water in the manner
and for the purposes described.

6. A diving toy of the class described compris-
ing a hull including a chamber formed with air
intake and discharge openings, a compressed air

tank in said chamber, said tank being provided :

with air discharge means communicating with
the chamber, said means including a normally
closed valve having an operating device extend-
ing to the exterior of the hull for actuation by
pressure, a spout rising from the top of said hull
and in communication with said chamber, and
valve means associated therewith in the manner
and for the purposes described.
RICHARD L. GARRETT.
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