United States Patent 119

(o 3,799,189

Christianson [45] Mar. 26, 1974
[54] FIRST STAGE SCUBA REGULATOR 3,244,196  5/1966 Replogle ......cooovvevrevennn... 137/63 R
[75] Inventor: Raymond A. Christianson, Redondo 3,606,390 9/1971  Taylor......ccceevereverienennenn, 285/198
Beach, Calif.
. . Primary Examiner—Alan Cohan
[73] Assignee: Under Sea Ind‘ustr ies, Inc., Assistant Examiner—David R. Matthews
Compton, Calif. Attorney, Agent, or Firm—Flam & Flam
[22] Filed: Oct. 6, 1972
[21] Appl. No.: 295,477 [57] ABSTRACT
A yoke for attaching a tank valve to an inlet fitting of
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1
FIRST STAGE SCUBA REGULATOR

BACKGROUND OF THE INVENTION

1. Field of Invention

This invention relates to breathing apparatus in-
tended primarily for use by divers, although the appara-
tus also has use in other mephitic atmospheres.

Breathing apparatus for underwater use ordinarily
includes a first stage regulator and a second stage regu-
lator. The first stage regulator attaches to the neck of
an air bottle, and converts air under tank pressure of
thousands of pounds per square inch to air at a prede-
termined relatively small pressure, say 75 pounds per
square inch, for use by the second stage regulator. The
second stage regulator delivers the air so supplied to
the user in response to the inhalation by the user. This
invention relates to the detachable connection between
the air bottle or tank, and the first stage regulator.

2. Discussion of the Prior Art

A typical prior art first stage regulator has an exposed
inlet about 1 centimeter in diameter. The inlet is sur-
rounded by a raised seat. The air bottle or tank carries
a valve adapted to engage the raised seat. In order to
ensure an adequate connection, the tank valve is urged
against the seat by the aid of a clamp structure. The
clamp comprises a yoke bridging the seat and a clamp
screw mounted on the bight or connecting portion of
the yoke. The clamp screw has a wing handle. When
the regulator is separated from the tank valve, the inlet
opening is protected against entry of water by the aid
of a hollow conical cap that is pressed against the seat
by the aid of the clamp screw. A ring tethers the cap to
the yoke so that it isn’t misplaced.

The above described prior art clamp functions well
so far as connection of tank valve and regulator are
concerned. However, the wing handle of the clamp
screw tends to snag on kelp, lines or other things with
consequent danger to the diver or user. Additionally,
the hollow conical cap is difficult to dry; moisture con-
tained in the cap may contaminate the first stage regu-
lator.

In order to avoid snagging, it has been proposed to
utilize a nut and screw arrangement inside the yoke,
such as illustrated in United States Pat. No. Des.
195,803 issued July 30, 1963, to Robert Elder. The
problem, however, is that the nut or screw is small, and
it is therefore difficult to twist it between the thumb
and forefinger to develop the requisite resultant axial
force. The nut or screw, by virtue of its internal orienta-
tion, can’t be enlarged without corresponding enlarge-
ment of the yoke itself. It was then proposed to utilize
a piston arrangement whereby the tank pressure itself
would develop the clamping force. Such arrangements
were unduly complicated, and in fact not always reli-
able. The best, simplest arrangement is a nut and screw
arrangement.

The primary object of this invention, therefore, is to
provide a simple yoke clamp that is large enough to be
manipulated easily yet designed in such a way as to
avoid protuberances that might snag on kelp, lines, etc.
Another object of this invention is to provide an im-
proved cap arrangement that eliminates the moisture
trap.

SUMMARY OF THE INVENTION

In order to accomplish the foregoing objects, I pro-
vide a yoke structure the mounting ring of which is in-
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teriorly threaded to form a follower nut, and a compan-
ion lead screw mounted on the fitting that forms the
inlet opening to the first stage regulator. The lead screw
has an enlarged handle at the base of the lead screw re-
mote from the bight portion of the yoke, and hence
shielded from entanglement with kelp, lines, etc. Pref-
erably, the handle is circular and knurled. A simple
neoprene or similar ball closure unit is provided that is
carried by the hose that connects the regulator stages.
The ball unit is easily clamped over the inlet to protect
it from moisture while its spherical form readily lends
itself to being wiped dry preparatory to placement at
the inlet.

BRIEF DESCRIPTION OF THE DRAWINGS

A detailed description of the invention will be made
with reference to the accompanying drawings wherein
like numerals designate corresponding parts in the sev-
eral figures. These drawings, unless otherwise indi-
cated, are to scale.

FIG. 1 is a pictorial view of an air bottle to which the
first stage regulator is attached, the ball closure being
shown suspended on the hose that connects the outlet
of the first stage regulator to the second stage regulator
(not shown).

FIG. 2 is an enlarged sectional view of the second
stage regulator taken along a plane indicated by line
2—2 of FIG. 1, the section plane extending axially of
the regulator mechanism.

FIG. 3 is a sectional view taken along a plane indi-
cated by line 3—3 of FIG. 2, the section plane extend-
ing at right angles to the regulator mechanism, but axi-
ally of the inlet to the regulator.

FIG. 4 is a sectional view taken along the offset plane
indicated by line 4—4 of FIG. 2.

FIG. 5 is an end view of the first stage regulator,
showing the ball closure in position to protect the inlet.

DETAILED DESCRIPTION

The following detailed description is of the best pres-
ently contemplated mode of carrying out the invention.
This description is not to be taken in a limiting sense,
but is made merely for the purpose of illustrating the
general principles of the invention since the scope of
the invention is best defined by the appended claims.

A supply of air or other breathable gas is provided by
an air bottle or tank 10 (FIG. 1). Fitted into the neck
of the tank 10 is a conventional tank valve assembly 12.
This assembly includes a generally rectangular part 14
(FIGS. 2 and 3) having a lateral outlet 16. A first stage
regulator structure 18 is designed-to convert air from
the tank at thousands of pounds per square inch pres-
sure to some set amount, say 75 pounds, above ambient
pressure. The regulator 18 has a body 20 the upper end
of which connects to a hose 22 that leads to the second
stage (not shown). On the side of the body is an interi-
orly threaded opening 24 that receives the reduced
threaded end 26 of an inlet fitting 28. The inlet fitting
28 has a through bore 30, the outer end of which is en-
larged, as at 32, to form a recess accommodating a fil-
ter cake. The fitting 28 is designed to register with the
tank valve opening 16.

A piston 34 having a hollow stem closure 36 is acted
upon by a spring 38, the air pressure at the hose 22 and
by the ambient water. These three forces tend to coun-
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terbalance each other in a known way such that the
pressure at the hose 22 is maintained at a set value
(corresponding to the spring pressure) above ambient.

The inlet fitting has an annular wall 40 surrounding
the inlet recess 32 and which is designed to engage a
resilient seal member (not shown) at the tank valve
outlet 16 whereby a suitable coupling is established
therebetween. In order to clamp the valve part 14
against the wall 40, a yoke 42 is provided. This yoke 42,
as most clearly shown in FIG. 5, has a generally cylin-
drical base ring 44 and a generally U-shaped bridge 46
the ends of which are joined to diametrically opposite
sides of the cylindrical base ring 44. The base ring is
large enough to telescope over the outer end of the
inlet fitting 28. Preferably, the bridge and base ring are
parts of a unitary structure. The bridge portion 42 has
a tapered thrust pin 48 (FIG. 3) designed to seat in a
corresponding recess 50 at the side of the tank valve
opposite its opening 16. By urging the yoke 42 toward
the regulator body, the tank valve 14 is clamped into
position.

For this purpose, the base ring 44 of the yoke 42 is
interiorly threaded as at 52 to engage a lead screw 54.
The lead screw is journalled on the inlet fitting and is
held against axial movement between an enlarged
flange 56 at the outer end of the inlet fitting 28 and a
bearing 58 that fits the side of the regulator body 20.
Washers 60 are interposed at the ends of the lead screw
54. By turning the lead screw, the yoke 42 is moved axi-
ally to clamp or release the tank valve 14.

To facilitate turning, the lead screw 54 has a handle
portion 62. The handle is formed at the inner end of the
lead screw beyond the base ring 44 of the yoke at a
place where it does not interfere or snag kelp or lines.
The handle can take a variety of forms. In the present
instance, the handle is simply a knurled flange that is
sufficiently large to permit easy turning.

When the regulator is separated from the tank for
storage, a ball closure 70 seals the inlet fitting 28
against entry of moisture. The ball closure 70 is formed
at the end of a tether strap 72 (FIG. 4) that has a hole
74 whereby it is conveniently carried by the hose 22.
The strap 72 and ball 70 are conveniently molded as a
unit. The closure 70, being in the form of a ball, is eas-
ily wiped dry before it is clamped in position by the
yoke thrust pin 48 as shown in FIG. 5.

Intending to claim all novel, useful, and unobvious
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features shown or described, I make the following
claims:
1. In breathing apparatus of the class described coop-
erable with a valve projection of an air bottle:
a. a regulator body having an inlet fitting, there being
an inlet opening at the end of the fitting for admis-
sion of breathable gases into the regulator body,
said regulator body having means forming an out-
let;
b. a lead screw journalled on the inlet fitting and con-
fined against axial movement; and
c. a yoke, said yoke having
i. a threaded base ring telescoped over said inlet fit-
ting and engaging said lead screw; and

ii. a bridge attached to said base ring, and project-
ing across said inlet opening at the end of said fit-
ting, and forming a space for the reception of
said valve projection;

d. angular movement of said lead screw causing said
bridge to move toward or away from said inlet
opening to clamp or release said tank valve projec-
tion;

e. said lead screw having a handle part located be-
tween the end of said base ring and said regulator
body to be removed from a place of possible entan-
glement with kelp, lines or the like while being of
a size adequate to permit easy rotation of said lead
screw.

2. The combination as set forth in claim 1 in which
said inlet fitting is formed as a part separate from said
regulator body, and having a flange at its outer end to
confine said lead screw on said fitting, said base ring fit-
ting over said flange.

3. The combination as set forth in claim 2 in which
said base ring is internally threaded and said lead screw
is externally threaded.

4. The combination as set forth in claim 1 in which
said handle part is a knurled generally circular flange
located at the base of the lead screw.

5. The combination as set forth in claim 1 together
with a ball closure and apertured tether formed as a
unitary molded article of neoprene or rubber-like ma-
terial, said regulator including a hose threaded through
said apertured tether, said ball closure being cooper-
able with said inlet opening and said bridge to seal said

inlet opening from entry of moisture.
* %* * * *



