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THE AQUA-LUNG

Until the invention of the Aqua-Lung, only highly
trained specialists could explore the underwater world.
This was an expensive venture, full of risks.

Now, thanks to this self-contained diving unit, any
swimmer can dive among the wonders of the deep
without training, below 100 feet and up to one hour,
gynhampered by hoses or lines.

No chemicals involved: no adjustments necessary.

The automatic demand regulator releases air only as
needed at a pressure identical to that of surrounding

water, irrespective of depth. This explains why the
Aqua-Lung diver has no problem with his ears; the
ear-drums, being exposed to equal pressures (water
outside, air inside), will remain in a neutral state, free

of pain.

The Aqua-Lung has been used for seven years
without casualties; it is standard equipment in the
French, British and U. S. Navies, at the Universities of
California, Washington, Wisconsin, Stanford, and South:-
orn California, Pomona College, Pacific Oceanic Fishery
Investigations, Fish &amp; Wildlife Service, U.S. Dept. of
the Interior, Bureau of Reclamation, Scripps Institute,
American Red Cross, shipping companies, harbor com-
missions, life guards, 20th Century-Fox Film Corp. (as
in their masterpiece, "The Frogmen'). The Aqua-Lung
is also successfully used by thousands of yachtsmen
~hd snort fishermen.

The Aqua-Lung is popular-priced, uses only com-
pressed air (available almost anywhere), is foolproof
and needs little maintenance. It is not bulky and re-
quires no helper. Just slip on the hamess and swim
down. The Aqua-Lung is weightless due to its buoyancy
in water.



All Aqua-Lung models (4, B and C)
feature an air demand regulator (D)

manufactured according to the pat-
ented Coustecu-Gaanan princiole.

STANDARD MODEL A (D+H4]+La)
features:
a large-capacity tank holding up to
70 cu. ft,

a riveted harness made of strong
webbing and brass hardware,
an air reserve device, built into the
tank neck valve, which gives a 5-

minute warning before the air supply
is exhausted, allowing the diver to
return without haste.
Average diving time: one hour. 150.00

NAVY-TYPE MODEL B
(D+ 2H+]J+K+LB4-X+W)

has same features as A but carries

a 2-tank block (140 cu. ft). Due to its

ingenious construction, it can be
knocked down into two single tomks
at will,

Average diving time: two hours. 275.00

JUNIOR MODEL C D+14X+10) fea-
tures a smaller (38 cu. ft.) tank, lighter
harness with japanned steel hard-
ware, and no safety air reserve

warning. Designed for shallow water
use (fo 35 ft).
Diving time: up to one-half hour. 100.00

) HOOKAH MODEL S (0S+T+U), made
so that the regulator only is strapped
to the back of the diver, The air sup-
ply is fed through an air hose from
large tanks or a small 150-pound
compressor. Designed for work in
limited areas during long periods of
time, or where high-pressure com-
pressed air is not available. 127.50
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AQUA-LUNG PARTS
All component parts of the Aqua-Lung can be pur-
chased separately:

OD) Aqua-Lung Regulator, complete with
hoses and mouthpiece . . . . . .

Spare Standard Tank Block (H+-J4+LA)
Spare Double-Tank Block
CH+]4+-K+1B4W+X) . . . . . . .

(G) Spare Junior Tank Block (4+K-+10) ,
(0 Standard Tank Valve with dir reserve
K) Junior Tank Valve without reserve .

{LA} Standard Tank Harness
(LB) Double-Tank Harness
(LC) Junior Tank Harness CL

(H) Standard Tank, bare, parkerized, tested
(I) Junior Tank, bare, painted, tested . .

(W) Set of metal bands to fasten two tanks
together, with bolts and nuts. . . . .

Removable Yoke to mount regulator on
double-tank block . . . . . . . . .

Hookah Regulator, with hoses, mouthpiece
and harness . . . . . . , . @

Air Supply Output Pressure Regulator, for
Hookah, with input and output gauges .

(U) Hookah Air Hose, 50-ft. length .
(V) Hookah Air Hose, 100-#. length
{Y) "Self-Contained Diving" booklet
(7 Tank Valve Teflon Washer

75.00
75.00

200.00
40.00
25.00
7.50
9.95
8.95
7.95

40.00
22.50

17.50

2500

75.00

30.00
27.50
50.00

95
20

The following accessories are not included with either
(A). (B) or (C), and their choice is left to the needs and
discrimination of the diver:

(0)

(P)

(@))

{M)

(N)
(R)

Filler Attachment, to connect the Aqua:
Lung to any standard compressed air
supply fitting . . . . Ce ee

Pressure Gauge, to indicate tank content
before or after diving . . . . . . .

Combination Filler and Gauge (O and P),
to permit simultaneous refilling and pres-
sure reading. . . . . . . . . . .

Weight Belt, adjustable to 8 pounds, ad-
visable to offset the buoyancy of the Aqua
Lung. Effortless descents mean air saving,
thus longer dives . . . . . . . . .

Additional One-Pound Weight Piece . .

Depth Gauge, wrist type, for exact reading
of diving depth down to 140feet . . . .

12.50

12.50

20.00

6.00
8

rm.
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\ 9/5/-09 CORRUGATED

RUBBER HOSE AND
YOUTHPIECE ASSEMBLY 9.95

2EI-40 TOP BOX ASSEMBLY 5.95

*
a

9157-7 BOX CLIP IS:

51-16 RING [75

»

Io 9/5/-15 GASKET 45%

 VY - 9/5/-43 DIAPHRAGM ASSEMBLY, L.P. 3.95

t

h
Ne 9/5/-48 BOTTOM BOX ASSEMBLY 5.95

7

9151-19 VALVE EXHALING .85F

yo To,
{0

(0
~Q/5/-52 OUTLET TUBE 4.45

151-66 BINDING HEAD SCRFW .85¢
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V&amp;1-22 NOZZLE HP 3.95

“56 VALVE SEAT 1.7%
ASSEMBLYHP

51-27 SPRING .25¢
3/5/-26 SPRING

BLOCK HP 1.25
—-9/5/ 30 SCREEN 05%

&gt; 9/51 25 SCREEN 054A.

—9/5/-24 SCREEN.I0F
qre— 9151-23 CIRCLIP 25*

—9151-98 CLAMP 15%

Pr —

B

£;

}“Vas

B

9/5/-2 AIR YOKE SCREW .85¢

5/7 I VOKE 4.95

9/151 21 VALVE ASSEMBLY, HF. 595

9/5/-5 GASKET H.P .I5¢

9/5/-6 BODY 7.95
9/5/-18 GASKET ./5%
951-3 PIN HP 45°

9/57 -4 PIN SUPPORT, H. P. .60¢

9/51 -11 WASHER, L. P 08*
9/57-12 NOZZLE, L. P 1.9%
9/51- 18 HORSESHOE SPRING 45%
9151-7 DIAPHRAGM, HR .25¢

9/5(-57 DIAPHRAGM GASKET, H.P .I5¢

9/5/-8 SPRING PAD .50°¢

9/51 -32 HORSESHOE ASSEMBLY. L. 2 3.95

9/5113 HINGE SCREW .75¢
9(5/-9 SPRING, HRP .50¢
9/5/-20 HINGE PIN .30%
57-10 SPRING RETAINER 1.50
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THE FROGMAN SUIT
Originated on the West Coast, this cold-water suit is the

final development of countless experiments in the cold Pacific,
for year-round Aqua-Lung and skin-diving enjoyment.

Made of pure-gum rubber, it keeps the diver warm and dry
indefinitely, while retaining 100% maneuverability. Note ex
haust valve to drain off trapped air and avoid buoyancy.

Easy to put on and take off, through the extra-large back-entry
chute. Available in four styles:
#110]l—short legs and arms for water above 55°F
#1102—long arms, legs and boots for water below 55°F
#1103—like #1101, but no hood . . .

#1104—Ilike #1102. but no hood or boots

42.50
54.50
32.50
39.50

While rubber keeps the diver dry, warmth is derived only
from heavy underwear which builds up air insulation:
#1111—Extra heavy “Alaska” underwear for short suit 14.95
#1112—Extra heavy “Alaska” underwear for long suit 17.95

When ordering, be sure to include the following measurements:
Weight, height, waist, chest, shoe size, length of arm (armpit
to inside wrist), length of leg (crotch to floor), circumference of
arm (2" above elbow), circumference of leg (4 above knee),
circumference of wrist.

#1131—Hydrous silicate of magnesia; sprinkle on both sides
of suit for better preservation of rubber . . . percan .60

or
x THE PIRELLI SUIT

The only 2-piece suit available; en-
ables the diver to get in and out
without help. Used by the Italian
Navy, and made by the most famous
European rubber manufacturer. All
vulnerable parts (knees, elbows, etc.)
are reinforced, all seams vulcanized.

Beautifully tailored in three sizes.
[Indicate height when ordering.

1721
#112]—short arms and legs 47.50

#1122—long arms ond legs
with feet . . . 60.00

127
ir
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SPEAR GUNS
The Arbalete Crossbow, imported from France, remains the most

officient underwater spear gun yet developed. This popular-priced
weapon has won, here and abroad, almost every competition during
the past four years (such as the 195] Laguna Beach International
Spearfishing Championship in which the three members of the win-
ning team, the Southern California Skin Divers, used the Arbalete,
and such as the 1951-52 Southern California Midwinter Skin-Diving
Derby in which the first-prize catch and 80% of all other prize-winning
catches were made with the aid of an Arbalete, etc.).

Scientifically balanced to be weightless under water, the Arbalete
is effortless to handle; even when held at arm's length for extra
reach, the muzzle will not tip up or down. The ocean-blue dull finish
blends with the water and does not scare the fish.

All Arbaletes are rubber-powered, thus giving the following advan-
lages over spring and CO, guns: no mechanical parts to maintain,
no rust to fight, can be reloaded easily under water, at no cost.
Further, spring and CO, guns are noisy and scare fish, whereas
the Arbalete is completely silent.

The Arbalete features a safety catch; the spear is attached to the gun
by means of a braided nylon line. Note that the Arbalete is the only
gun which, once the spear has been released, cannot be lost, as it
would then float back to the surface.

#1501 “Standard” Arbalete (1 set of elastics),
oractical range: 14 feet (free spear: 35 feet) .

#1502 “DeLuxe” Arbalete (2 sets of elastics),
practical range: 20 feet (free spear: 50 feet) .

#1503 “Junior” (small size for boys and women)
Spare Parts:

» »

#1511 Standard Spear,
complete . .

{1512 Deluxe Spear,
complete . . . .

#1513 Junior Spear,
~omplete . . . . . 3.98

#1514 !-barb Spearpoint . . 1.30
#1515 2-barb Spearpoint . . 2.95
#1516 3.prong Spearpoint , 2.25
#1517 4-prong Spearpoint . 2.50
#1526 3raided Nylon Line

5 it.) 400 LB. test . . .7%
#1551 bare spear shaft

ag) Standard . . .

by) Deluxe . . .

¢} Junior . . . .

#1552 Irigger spring .
#1553 rigger , . .

#1554 sronze sear . .

#1555 slide ring . . .

#1556 connecting bushing
#1557 barb ring . . . .

#1558 outer stainless barb
tr1559 safety lever , . .

i 1560 safety body . . . .

#1561 safety eccentric disc .
#1562 safety spring . . . .

#1563 top grip sctew +

#1565 2-barb spearpoint body
#1566 inner stainless barb .
#1567 spearpointtip. . .

#1568 muzzle
a) 2-elastic . . . .

b) 4-elastic . . . .

#1569 bottom grip screw .
#1570 complete grip . . .
#1571 clamp screw . . .

#1572 clamp ring . . .
#1573 spring clamp . . . .

#1574 center grip top screw .
#1575 center grip bottom

CTW . . + + «+ +

#1576 center grip
counter screw. . . . _.1§

#1577 center grip complete . 2.30
#1578 wishbone . . . . . 1.25

#1580 elastic sling, each
a) Standard . . . . 1.50

¢) Junior . . . . . 125

#1581 long Deluxe elastic, ea. 1.60
#1583 muzzle screw . . . 10

#1584 dural tube
gq) Standard . . .

b) Deluxe . . .

¢} Junier . . .

25.00

35.00

22.50
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FRENCH MASKS
Finest imported live rubber diving masks, 100% watertight.

Recommended for long and deep dives. Feature shatterproof
glass, the best insurance against accidents to the eyes.

#1211 Squale. Navy type. unsurpassed in design and
quality, with short, soft skirt, comfortable fit on most sensi-
live faces. Will seal on rubber suit. Widest field of vision,
solid stainless steel rim, shatterproof glass . . . . .

#1202 Champion Deluxe, universally accepted for its
sxcellence, shatterproof glass . . . . . . . . . .

#1201 Champion Standard. same as above but with
double-strength glass . . . . oo Co.

#1221 Squale Swimming Goggles, so soft they cannot
he felt when worn

6.95

5.95

4.95

3.50

Spare Parts:
#1234 Elastic strap for

Squale mask . . . . Xn

#1235 Buckle for Squale mask, .lb
11231 Elastic strap for

Champion masks . . . .50

#1236 Squale glass plate,
shatterproof . . . . . 150

#1233 Champion glass plate,
shatterproof . . . . , 1.50

#1232 Champion glass plate,
standard © |. .

#1237 Squale stainless
steel rim . . . . . 2.25

#1238 Champion DeLuxe
stainless steel rim. . , 1.7%

#1239 Champion Standard
stainless rim . . . . . .BS

#1240 Squale rim screws. . . 40

#1241 Champion DeLuxe
rim screws . . . . . .30

#1242 Champion Standard
rim nuts. . .

FLOATING KNIVES vith sheaths
#1301—Knife, large, sharp stainless blade .
#1302—Dagger, long, double-edged blade
Neither of these buoyanthandled weapons can be lost, as they
float back to the surface. Handy for work above or under water.
French imports.

SNORKLE TUBES
Made of plastic with rubber mouthpiece. An ideal device for
skin divers. Permits breathing while keeping the eyes under
water at all times, thus preventing glare of sunlight from blinding
the diver whenever he looks up to reach for air.

#1401—Straight type . . . 1.95

#1402—Features a ball attachment which automatically
seals tube when immersed . . . 2.95

#1411 —Molded mouthpiece only . 85

| J



UNDERWATER

CAMERAS

All units are pressure-resis-
tant and watertight; the cam-

eras are easily operated

through outside controls:

#1601 Foca Standard (i 3.5
wide-angle) camera, com-

plete with pressed aluminum
submersible case. The cam-

era can be removed and
used on shore . . . 245.00

#1611 Ondiphot case for any
Rolleiflex, made of steel and
brass . . 175.00

#1621 Visiola case for the
Leica, made of plexiglass and
brass .. 195.00

#1631 Visiola case for mo-
tion-picture camera model
Paillard-Bolex "H" (16 mm),
made of plexiglass and
brass . . 295.00

(Items above are usable
down to 40 feet.)

#1641 C.T.M. “CG-18": Mori.
graf 35 mm professional
movie camera with pressur-

ized housing (connected to a

small Aqua-Lung, it breathes).
Both spring and electric mo-
tors. Camera can be removed
for use on shore.

fob. Paris . . . 4.650.00

#1651 C.T.M. “"CG-32": The
famous motion-picture cam-
era used by Capt. Cousteau
in the making of his prize-
winning masterpieces. None
better. f.0.b. Paris 6.750.00

-
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Look boxes, designed for un-
derwater observation from
boats, eliminate air reflection
~nd optical interference.

#1701 Phantom
Waterscope . . 13.95

#1702 Standard
Waterscope. . . . 5.00

©
#1801 Res-Q-Pak, cigarette-
package size, CO, operated,
floats a 250-pound man
upon squeezing . . 2.00

#1811 Underwater Flash-
light, watertight and pressure
resistant, rubber;
without batteries . . 2.95

#1821 Web Feet, the best
fins on the market: S (3-6),
M (6-8), ML (8-9),
L (9-11), XL } 8.95

#1901 “Shallow Water Diving.” by Schenck &amp; Kendall . . 2.50
‘a review of all modern equipment and its comparative merit)
#1902 “The Sea Around Us,” by Rachel Carson . . . . . 3.50

‘pleasant reading. packed with scientific data on the oceans)
#1903 "Diving to Adventure,” by Hons Hass . . . . . . 3.75

‘the most amazing book by the world’s most daring diver)
#1904 “I Like Diving,” by Tom Eadie . . . . . . . . . 3.00

‘an honest evaluation of the profession by a Navy diver)

#1905 “I Dive for Treasure,” by Lt. Harry Rieseberg . . 3.00
‘dreams come true. in scientific treasure hunting)

#1906 "Treasure Below.” by Comdr. Edward Ellsberg
full of suspense and submarine thrills)

#1907 “True Tales of Buried Treasure,” by E. R. Snow . . 3.00
‘authentic facts on many lost fortunes)

#1908 “Submarine Spearfishing,” by Ivanovic . . . . . 275

(complete manual on spearfishing techniques and experiences)
#1911 "Deep Diving and Submarine Operations” . . . . 9.95

by Sir Robert H. Davis (complete history of diving and
aquipment. Becrutifully illustrated. 700 pages.)
#Y "Self-Contained Diving” digest, by Rene’ Bussoz .
‘a guide for the neophyte diver, with scientific information)

. 2.75

Qk



U.S. DIVERS CO.
1045 Broxton Avenue’
W. Los Angeles 24, Calif.

Paul McComack,
first-prize winner of
‘he 1352 Midwinter
Skin-Diving Derby,
with his Frogman
Suit, Squale Mask,
Arbalete and catch.

Bud Abernathie of
the So. Calif. Skin

Divers, winning
team at 1951 Laguna
National Spearfish-
ing Championship,
with his Arbalete
and Helms Trophy.
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Navy drill. A U.D.T. member cutting through a submarine net. using
an Aqua-Lung, long rubber Frogman suit and Squale mask.



The

Agua.- Lung
a self-contained diving unit

Until the invention of the Aqua-Lung, only highly trained specialists
could explore the underwater world, This was an expensive venture,
full of risks.

Nowadays, at low cost and without training, any swimmer can dive
among the wonders of the deep, unhampered by hoses or lines,
The automatic demand regulator releases air only as needed, at a pres-
sure identical to that of surrounding water, irrespective of depth. This
explains why the Aqua-Lung diver has no problem with his cars; the
car-drums, being exposed to equal pressures (air inside, water outside).
will remain in a neutral state. free of pain.

The Aqua-Lung has been used for seven vears without casualties; it is
standard equipment in the French, British and U.S. Navies, at the Uni-
versities of California, Washington and Wisconsin, U.S.C.. Pomona
College, Pacific Oceanic Fishery Investigations, Fish and Wildlife
Service, U.S. Dept, of the Interior, Burcau of Reclamation, Scripps
Institute, American Red Cross, shipping companies, harbor commis-
sions, life guards, 20th Century-Fox Film Corp. (as in their master-
picce, "The IFrogmen™). The Aqua-Lung is also used successfully by
thousands of vachtsmen and sport fishermen.

Phe Aqua-Lung, heeause of its special features, is unique, It represents
the greatest advance to date in underwater breathing equipment. Among
its many advantages is that it uses compressed air and operates on the
open circuit principle, i.e, the air is breathed in from a cylinder and
exhaled into the water, in the form of bubbles. No chemicals are in-
volved. The mechanism controlling the air supply is completely auto-
matic,

The Aqua-Lung must never he confused with similar equipment using
oxygen and certain chemicals. This latter type of equipment operates
on what is known as the “closed circuit” principle, Oxygen from a
cylinder on the back is breathed in, and the exhaled gases are absorbed
by a purifving device containing caustic soda.

Use of oxygen limits diving to 33 feet of depth, as this gas is extremely
dangerous under greater pressures. Should the chemicals become
moistened, the diver's lunes would be burned,

No such limitations or dangers are associated with the Aqua-Lung.
The user is free of breathing worries.
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Navy drill. A U.D.T. member cutting through a submarine net. using
an Aqua-Lung, long rubber Frogman suit and Sguale mask.



The
Agua- Lung

a self-contained diving unit

Until the invention of the Aqua-Lung, only highly trained specialists
could explore the underwater world. This was an expensive venture,
full of risks.

Nowadays, at low cost and without training, any swimmer can dive
among the wonders of the deep, unhampered by hoses or lines.
The automatic demand regulator releases air only as needed, at a pres-
sure identical to that of surrounding water, irrespective of depth. This
explains why the Aqua-Lung diver has no problem with his ears; the
ear-drums, being exposed to equal pressures (air inside, water outside).
will remain in a neutral state. free of pain.

The Aqua-Lung has been used for seven years without casualties; it is
standard equipment in the French, British and U.S, Navies, at the Uni-
versities of California, Washington and Wisconsin, U.S.C., Pomona
College, Pacific Oceanic Fishery Investigations, Fish and Wildlife
Service, U.S. Dept. of the Interior, Burcau of Reclamation, Scripps
Institute, American Red Cross, shipping companics, harbor commis-
sions, life guards, 20th Century-IFox Film Corp. (as in their master-
piece, “The Frogmen™). The Aqua-Lung is also used successfully by
thousands of vachtsmen and sport fishermen.

The Aqua-Lung, because of its special features, is unique, Tt represents
the greatest advance to date in underwater breathing equipment. Among
its many advantages is that it uses compressed air and operates on the
open circuit principle, ie., the air is breathed in from a cylinder and
exhaled into the water, in the form of bubbles, No chemicals are in-
volved. The mechanism controlling the air supply is completely auto-
matic.

The Aqua-Lung must never be confused with similar equipment using
oxygen and certain chemicals. This latter type of equipment operates
on what is known as the “closed circuit” principle. Oxygen from a
cylinder on the back is breathed in, and the exhaled gases are absorbed
hy a purifying device containing caustic soda.

Use of oxygen limits diving to 33 feet of depth, as this gas is extremely
dangerous under greater pressures. Should the chemicals hecome
moistened, the divers lunes would be burned,

No such limitations or dangers are associated with the Aqua-Lung.
I'he user is free of breathing worries.
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The Aqua-Lung meets all requirements for ideal submarine
apparatus

Without exaggeration, it can be said that the Aqua-Lung meets all the
requirements for the ideal underwater equipment. Its design is the
result of years of experimentation by diving specialists thoroughly
experienced in the many and varied problems of underwater work.
Because of this, the Aqua-Lung is highly practical, expertly designed
and engineered. In operation, the pressure of the air supply is auto-
matically adjusted to the pressure of water at all levels. the air supply
being adjusted to the normal breathing rhythm. Every available cubic
inch of compressed air is used. thus increasing the scope of underwater
activity,
While exhaling, the regulator shuts off, as there is never a continuous
air How. Breathing control will make the dive last longer,

The pressure regulator and outlet valve are completely automatic. In
other words, the swimmer enjoys complete freedom to explore the
depths or to carry out tasks underwater without having to bother about
his air supply while doing so. The air supply regulators operate in two
reducing stages, insuring easy and safe operation. There is perfect con-
trol of the air supply at all times as the pressure in the cylinder drops.

Seeing and breathing underwater
While it is important to sce underwater, it is vital to breathe. Tn ideal
underwater breathing equipment,itistherefore preferable to make these
two functions entirely independent of each other. This is achieved in
the Aqua-Lung by: (1) A flexible mask covering part of the face includ-
ing the nose (to equalize the pressure within the mask) and fitted with a
large glass eyeshield for seeing through; and (2) A separate mouth-
picce for breathing, held securely in the mouth between the jaws, While
it might appear that a mask covering the whole face, including the
nose and mouth, would he more comfortable than one covering only
part of it, the latter is safer. Tn case of leakage or damage to the former
type of mask, a broken eyeshicld, for example, not only would the diver
be blinded but he would risk suffocation by being forced to breathe a
mixture of air and water. Also, in such a mask, the large space inside
might allow exhaled CO, gas to accumulate. This is dangerous, partic-
ularly at great depths

Easy breathing is imperative regardless of swimmer's position
in the water

When submerged, the difference in pressure of a few inches of water
can become very important. The underwater swimmer must never cx-

perience the slightest difficulty in breathing, nor must there be any
leakage of the precious life-giving reserve of air regardless of the posi-
tion of the swimmer's body (head upward or downward, or whether he
is on his back, stomach or side). The efficient, automatic valve in the
Aqua-Lung completely takes care of all this.



Strength and durability of compressed air cylinders

The compressed air cylinders must have the highest possible safety
factor, in view of the high pressure (in excess of 2000 p.s.i.) with which
they are charged. and the fact that they may be subjected to continuous
service in sea water and sometimes handled by inexperienced persons,
Aqua-Lung cylinders meet all stringent Interstate Commerce Commis-
SION reauirements.

Reserve supply of air

Maximum breathing safety for the underwater swimmer is ensured. in
the standard Aqua-Lung, by a reserve air supply. This supply is
brought into use when required by a manually operated lever. Exper-
ience has taught that the most reliable signal for warning as to when
to use the reserve supply of air, should not depend on devices operated
by sound, which are not safe and may rust, nor on so-called leakproof
pressure gauges which can give false readings after shock, and whose
glass may he broken. Furthermore, there is always the possibility of
rapture or leaks in the connections and flexible hose required for con-
necting such devices to the high pressure air supply.

The method used in the Aqua-Lung is simpler and more positive. A
special arrangement within the cylinder valve causes a restriction to
the user's breathing when his regular air supply is nearing exhaustion,
This immediately warns him that the reserve air supply is required, and
also, that he must ascend at once.

Non-corrosive parts

All practical underwater equipment should, of course, he constructed
of materials that resist the severe corrosion of sea water. Materials used
in the Aqua-Lung more than meet this requirement.

Suitability of harness

The harness supplied with this equipment insures that the cylinder and
the regulator for the air supply are properly positioned on the wearer's
back and will not cause physical discomfort or other inconviences, even
when the swimmer's head is pointed down, Tts design is the result of
long experiments in search of the ideal harness for such work.

The Aqua-Lung, therefore, meets all the conditions set forth for ideal
underwater equipment. Evolved over many vears of practical under-
water experience, under all conditions, this apparatus successfully com-
bines the skill and ingenuity of invention and industry with the practi-
cal needs of the diver and underwater swimmers. The result is eq uip-
ment which may be used hy any average swimmer with complete con-
fidence, giving him the widest possible freedom under water.



Air supply

Check your classified directory under the heading “Oxygen”. Most
firms specializing in compressed gases can compress air. Linde Air
Products, National Cylinder Gas and Puritan Compressed Gases have
been very cooperative,

If the cylinder and neck valve are absolutely free of grease, oxygen
may be safely used down to 33 feet of depth, maximum.

Refilling of tanks can be accomplished by means of one of the filler
attachments listed under “Accessories”,

Aqua-Lunging in California

Buster Crabbe (1.), Capt. Hal Messinger (r.), formerly of the U.D.T.s..
and, in the center, the author. Malibu, 1949



detailed description

of AQUA-LUNG EQUIPMENT

The Aqua-Lung comes to you safely packed in sturdy cartons,

Cylinders (A and B types)
Made of special steel alloy, to carry a working pressure of 2130 pounds
per square inch as per stringent Interstate Commerce Commission
specifications. Rust-resistant, parkerized finish.
A 10% overload is tolerated since World War 11. Thus, the Standard
Aqua-Lung can be filled to 2365 p.s.i. to contain 70 cu. ft. of air at
atmospheric pressure.
The two-tank block, as used by the Navy, will thus carry 140 cu.ft. of
alr

Air Reserve device
As mentioned above, certain internal arrangements within the air sup-
ply evlinder valve enable a reserve supply of air to be conserved for use
by the swimmer when the main supply has been nearly used up. This
reserve supply of air is built up under control of a special valve, as the
total air pressure drops to approximately 300 p.s.i. The swimmer then
experiences increasing difficulty in breathing, which warns him that
only 4 of the supply is left, He should immediately stop whatever he
is doing and open the valve of the air reserve by pulling down the rod
mounted for the purpose on one side of the eylinder. Normal breathing
is restored and the swimmer then knows he has just enough air to carry
him safely to the surface without haste. When refilling the evlinders the
air reserve device should he wide open.

Regulator unit
Fhe regulator unit is the heart of the Aqua-Lung apparatus, controlling

as it does the life-sustaining air supply. Tt is a round hox-shaped assem-
bly of chrome-plated brass. Though small, it is equipped with separate
high and low pressure stages, which automatically adjust and per-
fectly equalize the pressure of the breathed air to that of the surround-
ing water, and also adjust the flow of air automatically to the breathing
rhythm,
It is absolutely impossible for the adjustment of the unit to change
during operations, The regulator is very casily connected to the evlin-
der by means of a yoke. Under the metal cover of the regulator, easily
removable. is the rubber flap valve for exhausting the exhaled gases.

Mouthpiece for breathing
The rubber mouthpiece for breathing, also the result of much experi-
menting, is firmly held within the mouth and jaws and gripped by the
teeth, while the lips close completely over the ridge.



Pwo flexible rubber hoses connect it to the regulator, one for inhaling,
the other for exhaling, This arrangement eliminates all possibility of
CO, accumulating to cause discomfort or danger to the user. Because
of corrugations the hose will not kink shut.

Harness
I'his part of the equipment is very important, as it must maintain the
position of the regulator on a level with the swimmer's lungs, irrespec-
tive of the position of his body in the water. It is so constructed as to
leave him completely free to mave at will in any direction.

RECOMMENDED ACCESSORIES (not included)
» Face Mask—should set gently on the face, without cutting, though
it must be completely water-tight. A shatter-proof plate glass will pre-
vent many accidents to the eyes. So far, only the Champion Deluxe
and Squale masks have been found satisfactory, Only the Squale mask
features a beveled edge which allows a tight seal on a cold-water rub-
ber suit.

» Pressure Gauge—indicatces air content of tank before and after diving,
Fliminates vuess work.

» Filler Attachment—designed to connect the tank casily to any stand.
ard compressed air fitting,

» Combination Filler and Gauge—combines the two previous opera-
tions to permit simultaneous refilling and pressure reading,

» Weight Belt—8 pounds or more, adjustable to the individual, and
advisable to offset the buoyancy of the Aqua-Lung. Effortless de-
scetits mean air saving, thus longer dives.

* Depth Gauge—fastens on the wrist like a watch for exact reading oi
diving depth at all times (Boyles law).
+ Dagger (floating)—double-cdged, rigid stainless steel blade with cork
handle. Sheath designed to hook onto belt.

* Res-Q-Pak—the size of a cigarette package, attaches to the diver's
belt and releases a 2-foot plastic water wing upon squeezing. CQ, op-
erated, it will float a 250-pound man.

» Swim Fins—a great variety on the market. .\ must.

* Rubber Suit—even in temperate climates, the water will he cold at
depths of 50 feet or greater,

(a) short rubber suit covers the whole body except arms and legs.
Satisfactory for summer use, and for water above 35° I,

{I long rubber suit, same as above, plus arms, legs and hoots, for
any water temperature,

To accomplish its purpose, a rubber suit must he worn over heavy
underwear and sweaters,

* Snorkle—while the equipment is weightless under water, it is felt
when cruising on the surface. The snorkle tube will allow the diver
to breathe and swim right below the surface without effort, before or
after the actual dive.



and its

UNDERWATER PRESSURE effect on swimmer

and equipment

Pressure varies according to depths
At sea level, everything is subjected to an average atmospheric pressure
of approximately 14 p.si. To reduce that pressure by half, we would
have to reach an altitude of 16,600 ft, but to double it, we need only
descend 33 ft. in water. The following table illustrates this fact: —

TABLE

28 p.s.i.
1 “

57 [1] (13

= a “

33 ft.

a6

np

132

below sea level

Aqua-Lung regulator assures comfortable breathing at any depth
Under water the slightest change in depth causes variations in pressure
not encountered under ordinary circumstances on land. For instance,
a difference of pressure corresponding to 8-12 inches of water would

. —make breathing difficult. Again, it is an
‘established fact that it is impossible for the
human chest to withstand an outside pres-
sure (exceeding the pressure within the
lungs) of more than 6 ft. of water. That
is to say, if a normal man tried to breathe
under water by means of a hose in-
serted in his mouth and connected with
the air at the surface, he would be unable
to expand his lungs after he reached a
depth of more than 6 ft. In view of this,
the sensitivity of the Aqua-Lung regulator
has been fixed to cause it to respond to a

hk very slight difference of pressure (2 to 4
inches of water; therefore eliminating all breathing difficulties. regard-
less of depth at which the Aqua-Lung user is operating,

6 FEET

Exhaling problems in regard to the design of the apparatus
This difference of pressure sufficient to operate the regulator corres-
ponds, of course, to a displacement level of two or three inches of
water, If, therefore, the outlet for the exhaled gases happens to be more

| al



than two inches above the center of this diaphragm of the regulator, the
latter would open automatically and the

&amp; cylinder would empty itself. To avoid this,
‘NHALATION. ig lig \1acATIo the outlet of the exhaling tube is placed

bE very close to the diaphragm. Another dis-
tinct advantage of this arrangement is that
the bubbles resulting from exhaling do not
cross the swimmer's field of vision, but
rather follow behind him. Aqua-Lung is
the only apparatus equipped with this
patented device.

® A ULATOR

a
IMPORTANT: Note position of regulator between shoulder blades.
This is the key to easy breathing.

Duration of underwater operations with Aqua-Lung unit
Normally, the air supply is consumed in proportion to the rate of activ-
ity; it also varies from person to person. For example, a man resting
uses approximately 0.25 cu. ft. of air per minute, and if moving about
moderately, about 0.70 cu. ft. A Standard Aqua-Lung tank containing
70 cu.ft. would, therefore, allow a man to rest for about 4 hours and
40 minutes or to work moderately for about 1 hour and 40 minutes.

During submersion, breathing reflexes are not altered and the volume
of consumption remains the same; but, as already explained, air
is admitted into the lungs at a pressure proportional to the depth.
therefore, the actual consumption of air normally expanded at atmos-
pheric pressure increases. For this reason, the length of time a swim-
mer may stay down without fresh supplies of air, is inversely propor-
tional to the absolute pressure at the depth of operations. Under ordi-
nary circumstances, the Aqua-Lung unit will permit such periods and
depths as the following:—

TABLE II

1 Cylinder 2 Cylinders

At the surface . . . .. .

At a depth of 38 ft. . . . .

At a depth of 100 tt.

100 minutes 3 hrs. 20 minutes

30 £* 100 “

ns re =0 ‘

With practice, these periods can, of course, be increased depending on
the type of work performed. It is advisable to avoid undue motion as
much as possible. This can he greatly facilitated by the rubber swim
fins which permit almost effortless control and movement of the swim-
mer's hody under water,

Economy of movement and effort (which conserves the air supply)
can be achieved by ascending almost to the surface when an appreci-
able distance has to be covered, moving through the water. and then

{



diving in the new direction to the desired spot. Such habits become
routine after a while. In connection with air conservation, it is well to
remember that being out of breath is the diver’s number one enemy.
In this connection, the weight belt will obviate unnecessary exertion
during the descent, thus lengthening the time of the dive. The same
can be said of the rubber suit. Cold. by tightening the muscles.
results in excessive oxygen consumption.

Safety reserve—a warning
It should always be remembered that when the safety reserve supply
of air is turned on, only 300 p.s.i. of air remains in the cylinder. Until
a fresh supply is obtained, therefore, underwater operations must be
considered at an end. Ascent to the surface should follow immediately,
For this reason, the Junior Aqua-Lung, without air reserve, is called
a “shallow water unit”,

If. however, ascent is delayed until the air supply is exhausted, the
situation. though serious, need not be desperate if panic is avoided.
When breathing becomes difficult, it is because the remaining pressure
in the cylinder is equal to the pressure of the water at the depth of the
swimmer. The swimmer should ascend at once, breathing lightly, be-
cause, as pointed out previously, every 33 ft. upward the water pressure
diminishes hy 14 ps.i., thus freeing about 800 cu. in. of air from the
cylinder, which with care will continue to sustain the swimmer, while
keeping calm and breathing lightly on the way back to the surface.

Regulating buoyancy
Regulating the buoyancy of the body in the water is a very important
matter. If the user of the Aqua-Lung is to derive maximum enjoyment
and satisfaction from its use, he must achieve equilibrium at all depths
and angles. In effect, he must hecome almost weightless in the water.
He should he able to go down or up, swimming without effort toward
the bottom or the surface. In this, he will he greatly assisted by the
rubber swim fins and the adjustable weight belt.
The buoyancy of a man varies according to the density of the water
(fresh water or salt water) and also according to the density of the
man's body and his lung capacity, i.e.,

(1) Compared to fresh water, sea water gives a swimmer addi-
tional huoyancy of about 1/30th of his own weight.
This additional buoyancy will, therefore, he about 434 Ibs. for a
man of 135 Ibs. and 714 Ibs, for a man of 225 Ibs.

(2) The human lung capacity varies between 180 and 360 cu.
in. and the density of a man's hody can vary a good deal de-
nending on his physique.

The Aqua-Lung equipment was designed to take into account all these
factors, and, used with additional weights, is suitable for the most un-
favorable conditions, i.e. a man having a body of high density sub-
merged in fresh water. The swimmer must carefully determine, by
experiment, the amount of ballast required to counterbalance his own



buoyancy. The amount of ballast required varies from person to per-
son, but generally ranges from 2 to 9 Ibs. in sea water.

Weight of cylinders as related to buoyancy
In considering ballast and buoyancy, the following facts should be
taken into account. The weight of 30 cu. ft. of air is approximately 4
Ibs. Each cylinder used with the Standard Aqua-Lung contains 70 cu.
ft. at atmospheric pressure when full, It would therefore weigh 5.6 Ibs.
less when empty. Reduction of weight in proportion to consumption
would be 5.6 Ibs. per eyvlinder,

Consequently, the user need not hestitate to start operations carrying a
little overweight; an equivalent of half the weight of air per cylinder
carried is a good rule. Being heavy at the start, the diver can descend
casily, whereas air consumption makes him more buoyant and permits
him to ascend without effort towards the end of the dive.

Maintenance
The utmost care should be taken in handling and maintenance of the
Aqua-Lung. After using in sea water, the regulator valve and the
mouthpiece should he rinsed in clean fresh water first, making sure
that the inlet opening of the regulator is closed tightly with the thumb
to prevent water from entering the high pressure block. After rinsing
and drying, some fibrous grease occasionally should be inserted be-
tween the reserve air supply control lever and the body of the valve.
The condition of the rubber flap valve, placed under the hood of the
regulator, must be checked from time to time. To do this, remove the
device holding the portion shaped like a duck’s beak, by unscrewing the
two screws fastening it to the case. This part should then be carefully
cleaned to eliminate any salt deposits that may have lodged between
the lips and which would affect its watertightness, It might even he
necessary once a year to replace the rubber flap valve. When remount-
ing, be sure that the flat part of the valve is not twisted around. The
new valve should also he secured with good quality waterproof cement
made for sticking rubber to metal (obtainable in most hardware stores),
or fastened with strong linen thread thoroughly bound around the
rubber where it fits over the metal tabing. A test to ensure that it is
operating normally can be made by blowing into the mouthpiece. All
equipment should be handled with extreme care. The valve must al-
ways he either completely closed or completely opened.

Rugged, and built for practical work, the Aqua-Lung unit requires
little maintenance beyond these few elementary suggestions. With
reasonable care, it will afford a great deal of pleasure to the enthusias-
tic swimmer. To the commercial user, for the more serious submarine
tasks, it can he relied upon to give every satisfaction and undoubtedly
will prove an investment of the greatest possible value.

The regulator should not be fastened to the tank until just before
the actual dive; it should he removed immediately after diving, as it
is a delicate picce of machinery which can easily be damaged during
transport if left on the heavy cylinder.



Hints on

DIVING OR UNDERWATER SWIMMING

Divers using the convential type of equipment are always in danger of
the following accidents and inconveniences :—

1. Crushing of the helmet as a result of a fall or hose breakage.

2. Suffocation caused by breakdown of pump or compressor,
broken hose or helmet lens,

Blowing up, causing the air pressure to build up to dangerous
proportions within the diving suit.

f. Oxygen intoxication in closed circuit apparatus

5. Intoxication by accumulation of CO, within the helmet.
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6. Inconvenience caused by nitrogen: (a) decompression troubles
or “caisson disease’ (the bends) and (bh) drugging eficets of
great depths,

7. Excessive pressure within the suit when regaining the surface.

8. Pains in the cars,

All these hazards are eliminated in the use of the Aqua-Lung.

It should be understood at the outset that anyone physically fit and in
good health, as is required for most sports, can dive and swim under
water with the Agua-l.ung.

Pains in the ears

Regarding pains in the cars, this may be considered of little im-
portance and can he eliminated by certain simple measures. \s
previously mentioned, as a swimmer goes deeper, pressure nat-
urally increases on his body, which is indicated by its restricting
etfect on his lungs. The rest of his body remains practically insens-
ible to the increased pressure, though it is to he expected that flexible
cavities containing air or gases, such as stomach, intestines, ete, will
be slightly deformed, but without noticeable inconvenience to the
swimmer. On the other hand, sinus and ears (cavities with bony
structures) fortunately are equipped by nature with tubes connecting
them with the windpipe. Consequently, the air pressure within these
cavities automatically adjusts itself to the variations in pressure im-
posed on the body and maintains equilibrium. Normally, sinuses are
not affected hy submersion unless the diver or swimmer has sinus
trouble, or is afflicted with a severe cold in the head. In such an event.
he would be advised not to undertake underwater excursions until the
trouble has cleared up.



The car is more seusitive to varying pressure because the tube connect-
ing it to the windpipe (The Eustachian Tube) lets the air in only a little
at a time; thus the eardrum under external pressure from the water
on one side, receives a counter pressure on the inside spasmodically and
progressively, in proportion to the clearing of the Eustachian tube.
The clearing of this tube, which may take a little time, can be assisted
by lightly blowing air (or snorting) through the nose into the eveshield
mask while holding it firmly against the face, and by making swallow-
ing motions, as one would in an airplane.

The effect of diving or ascending from a given depth is more notice-
able in shallow depths than in the greater ones, because there is less
relative variation of pressure when the depth increases. For instance,
a diver descending from 7 to 25 ft., finds the absolute pressure varying
from 17 psi. to 25 psi. an increase of roughly 50%. On the other
hand, a diver descending from 164 ft. to 184 ft. finds a variation in
pressure from 85 to 93 p.s.i., an increase of only 10%.

To summarize, ordinarily a swimmer not equipped with a diving ap-
paratus may suffer severe ear pain whilst diving because his eardrums
are not given sufficient time to attain equilibrum. On the other hand.
a swimmer using an Aqua-Lung does not have to worry about this,
since he is carrying an air supply with him and can control the speed of
his descent taking enough time to adjust his ears to the increasing
pressure. Individual swimmers will learn to adjust themselves to these
conditions as underwater excursions are repeated. Fars soon become
trained. It is important not to attempt protecting the ears by inserting
wax or plugs, whether water or air-tight, as this could cause damage
to the eardrums with the pressure of water forcing them inwards
against that delicate membrane

Excessive pressure in lungs when reaching surface
This rarely occurs and may happen only if the diver restricts his hreath-
ing during a rapid ascent. In such a case, the volume of air in his lungs
is increased as the external pressure decreases and may cause danger-
ous internal pressure within his lungs. It is therefore generally recom-
mended that while ascending the breath should never be held but rather
exhaled freely, and the ascent should he slowed up as the surface is
neared.

Decompression problems
Among the gases in the air we breathe, such as oxygen, carbon dioxide,
nitrogen, etc., only nitrogen dissolves mainly into the bloodstream. The
quantity of nitrogen dissolved in the body during submersion is propor-
tional to the depth obtained, and to the duration of the submersion.

If a diver or underwater swimmer ascends quickly after a long period
of submersion, the dissolved nitrogen is released within the body in the
form of bubbles or gas. When in large volume, these bubbles cause “the
bends” or “caisson discase”, as mentioned carlier, resulting in weakness,
dizziness, pains in the back and legs, painful constriction of the chest,
attd have heen known to cause lesions of certain tissues.

1G



Two factors should always be remembered in connection with decom-
pression problems: depth and duration of submersion are directly re-
lated. and must not be considered separately, Failure to bear this in
mind is responsible for most of the errors associated with such

problems,
Greek divers fishing for coral, for example, have been known to dive
to a depth of 163 ft. and return to the surface within a few minutes and
suffer no inconvenience, simply because the nitrogen had not had time
to dissolve in any appreciable quantity.

Similarly, the French diver, Frédéric Dumas, using an Aqua-Lung out-
fit, descended to a depth of 228 ft. and returned to the surface after
three minutes, remaining only an instant at that depth. He suffered no
ill-effeets, This fact was hailed by the newspapers at the time as a seem-
ing contradiction of an accepted natural law, This of course, was not
true. The law governing such conditions was still valid; the diver
merely had learned to accommodate himself to it.

It is interesting to note, that when the depth is less than 40 ft, the
ascent is never accompanied hy decompression troubles, no matter
what length of time the swimmer is under water. This fact has been
proved by experience for over a hundred years. \ rate of decompres-
sion of 2.2 to 1 is insufficient to cause the formation of nitrogen bubbles

in the body.

The simple rule then for beginners is to refrain from going deeper than
10 to 50 ft. For the more experienced users of the Aqua-lung, the
safety Curve and Simplified Decompression Tables on pages 18 and 19
should be consulted.

The Safety Curve indicates the maximum time limit (at various depths)
a swimmer can remain under water without taking special precautions.
Such precautions will involve ascending in easy stages, as indicated in
the Simplified Tables. [For example, pauses in the ascent would have to
he made at 30 ft.. 20 ft., and 10 ft. respectively.

Since experience has shown that underwater swimmers, either through
coldness, weariness, or neglect, sometimes may forget or deliberately
ignore such rules, it is safer to limit the time spent under water to the
neriods shown on the Safety Curve.

The intoxicating effect of great depths
At depths of 150 to 200 ft., some individuals begin to experience a feel-
ing of being doped, accompanied by a sensation of numbness. This
is due to breathing nitrogen in the air under pressure, Harmless in itself
it can hecome dangerous only because it may affect the swimmers
faculties and reflexes, weakening his natural instinct for self-preserva-
tion. The condition passes off as soon as the surface is reached. Here
again, this can be avoided hy refraining from descending to depths of
over 130 ft. Experts with specialized training do, of course, descend to
greater depths than this, hut because of their training, are more
protected against the risks.



SUMMARY

 If the Aqua-Lung features an air reserve device. make sure the aiv

supply is closed hefore submerging.

When returning to the surface after underwater operations, slow up

the ascent when near the top, (take at least 90 seconds to ascend the

last 35 ft.)

Avoid undue exertion under water

Do not let the mouthpiece dangle in the water, as it would All with

water and make diving unpleasant.

Should any water scep into your mouth, swallow it, if deep under

water,

6. Head and regulator should both be either above or under water, as

air loss would otherwise occur.

7 Beginners and users of the shallow water unit should stay within 30

feet of depth.

3. Observe the safety curve rules and decompression tables if more

than 1 cylinder of air is used below 30 feet during any 12-hour

period.

J Although record dives have heen made to 300 feet. amateur divers

should not exceed 130 feet.



SAFETY CURVE

Indicating the Maximum Time T.imit
for Various Depths Permitting Return
to Surtace Without Special Precautions
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SIMPLIFIED TABLES OF DECOMPRESSION

Depth
attained
in meters
and feet

15 meters
or

50 feet

20 meters
or

35 feet

2H meters
or

R() feet

30 meters
or

100 feet

356 meters
or

115 feet

{0 meters
or

130 feet

Duration
including
time of
flescent

2 hours

50 minutes
1 hour
1 h.15m,
1 h.30m.

315 minutes
70 minutes

1 h.10.m.
1 h.30m.

25 minutes
10 minutes

1 hour
1 h.15. m.

18 minutes
30 minutes
t5 minutes

1 hour

15 minutes
30 minutes
50 minutes

1 hour

Pauses during ascent
Duration in minutes of pauses

at following stages:

Total
duration

of
Decom-
pression

in minutes9 meters 6 meters | 3 meters30 feet 20 feet 10 feet

U
3 3

9 | 9
10 192

u
i 7

15 | 31
18 | 40

16
&gt; 0

Lo. 0

12. 12
16 32
21 | 4816 |29

16
28

11 11
16 | 32
21 55

IR)
28
28

- uv

15 25
28 | 61
28 69

J
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REMARKS

No danger,
remember toslow
up the ascent for
the last few feet

For depths exceeding 130 ft. the total time limit for re-

maining down without feeling ill effects. decreases rapidly.
Only trained swimmers and divers should attempt descent

to such depths. (See chapter, Hints on Diving or Under-

water Swimming.)



THE FIRST STEPS

The equipment

Remove cylinder or cylinders from hox. Check harness to make sure

that it faces the opening of the outlet valve and that it is firmly attach-
ed to the cylinder. Connect the pressure gauge to the cylinder valve,
During this operation, he sure that the washer of the valve faces

the shoulder of the gauge. Open cylinder valve long enough only to
take a reading on the gauge, then close it. Remove gauge. This reading

indicates air content of tank, which is directly proportional to length
of dive.

The regulator should next be connected to the valve and while tighten-

ing the bolt, check to see that the washer is properly in place and that
hoth ends of the ringed hose are pointing upwards, then open the valve.
If the connection is properly made there should he no leakage.

Assure yourself that your reserve air supply is fully closed. (Place the
rod in the up position).

In strapping the apparatus onto the back, adjust the buckles of the
harness and of the belt; the regulator should he placed near the top
of the body, even with the shoulder blades. In this position the head,
when bent backwards, will not touch the top of the regulator. For
comfort in the water. your equipment should he adjusted beforehand to
allow maximum freedom of movement.

Take the mask, moisten the inside of the glass eveshield with saliva
(one of the best anti-fogging solutions) then rinse lightly, Drain dry
and adjust the mask to the face carefully. Put on the rubber swim fins,

Insert the mouthpiece into the mouth and inhale two or three times

to insure that the air valve is open. You are now ready to test the equip-

ment in the water. Fonter the water without misgivings. Float on the

surface for a while with your face in the water and without swimming;

breathe naturally to gain confidence.

Determine the amount of weight needed in your particular case by
trial and error. When diving in the skin, the weight range should he
between 6 and 9 pounds; with a short rubber suit, the range would be
from 7 to 10, and with a long rubber suit, 8 to 12 pounds may be needed.



THE FIRST DIVE

The first dive
When possible, choose very clear water with a rocky and gently sloping
bottom. After entering the water, remain nearly motionless, merely
paddling very gently. You will quickly experience an exhilarating sense
of freedom—one of the thrills accompanying the use of an Aqua-Lung.
If you enter the water from shore, always remain within arm's
length from the hottom. Just let yourself sink gradually, When the
pressure begins to affect your ears, remember to swallow or blow into
vour mask through the nose. Take vour time. .\s soon as relieved. con-
tinue vour descent.

At about 25 ft. below the surface, you will have conquered any fear you
may have had at first. In fact, you may be tempted to hurry hack to the
surface to deseribe your experiences. It is wiser, however, to relax, calm
vour breathing and study carefully your reactions, Stop moving and
cheek your ballast to ascertain if it is correct for future use.

If it is possible to make use of a boat or barge for the first descent,
drop anchor on a rocky hottom in about 25 ft. of water, and slide down
the anchor chain, or rope, like a fireman sliding down the familiar
brass pole in his station. This way you can descend easily, vard by
vard, building confidence in yourself as you go. Descending in this
manner also makes it easier to pause and clear the ears.

On reaching the bottom, let go and make your first attempt at sub-
marine exploration using the anchor and rope as a landmark. The
anchor chain or rope will also help guide vou to surface again without
much effort,

This first descent into the depths of a river, lake or the sea using an
Aqua-Lung will open up a whole new world to you. You will be im-
patient to repeat your experiences and you will find yourself learning
new angles about your equipment and its possibilities. You will he
the envy of your friends until they too have procured an Aqua-T.ung
and experienced the new found thrill,

ATTENTION

ALWAYS USE COMPRESSED AIR

NOT OXYGEN
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THE HOOKAH

(1) Principle and use of the Hookah
The Hookah, whose main component is a demand regulator operating
on the same principle as that of the Aqua-Lung, is recommended for
use in two cases: (a) for underwater work of long duration which
does not require great freedom of movement, and (b) in connection
with the use of a small portable compressor (130 p.s.i. output) where
high-pressure compressed air is not available.

This system actually allows for an unlimited air supply to feed the
diver. as the air source remains on shore or on a vessel and is not

carried around hy the diver himself, being connected to him by means
of a flexible hose. Obviously, thus, the maximum movement of the
diver is limited bv the length of hose used.

(2) Description of the apparatus
The complete Hookah consists of :-

(a) a Hookah regulator operating on the same principle as the
Aqua-Lung regulator. As in the case of the latter, this regulator
feeds the diver through a corrugated hose and mouthpiece
assembly. A specially designed harness allows for attachment of
this regulator to the user's back.

(bh) an air flow regulator with two gauges, mounted on the com.
pressed air source, which may consist of cither

(1) an air bank of one or more high-pressure compressed air
tanks, or

(2) a low-pressure compressor with a small storage tank. (150
p.s.i. or more)

(¢) a rubber hose which connects the Hookah to the air flow reg-
ulator.

This rubber air hose features fittings at the ends which permit it to be
attached to the Hookah, at one end, and the air flow regulator, at the
other. Additional hose lengths are available.

(3) Instructions for use of the Hookah

(a) Attach the air flow regulator to the compressed air source,

(hb) Attach the proper end of the air hose to the output side of the
air flow regulator.



(c) Open the valve on the compressed air source, The high-pressure
gauge should now give a reading of the pressure of the source,
However, no air should escape at this point.

(d) Open the low-pressure valve on the air flow regulator slowly in
order to allow a flow of air through the air hose, which should be
shaken vigorously during this process, to remove all traces of talc
or foreign matter.

{e) Close the low-pressure valve again, so that the air flow ceases,

(f) Screw the other end of the air hose onto the Hookah regulator.

(££) Open the low-pressure valve on the air low regulator again gently,
until the low-pressure gauge shows a reading of 100 pounds per
square inch (sufficient for diving down to 10 feet).

hh) To test the operation of the unit, proceed exactly as though test-
ing an Aqua-l.ung. (sce previous instructions). The Hookah regu-
lator is held on the diver's back at the level of the shoulder blades
hy means of the harness, the free ends of which should cross over
the chest.

As a recommended precautionary measure, a calibrated line may be
attached to the diver's shoulder, to which line the air hose can he tied at
tervals, making sure to leave a slight slack between the tie-on points.

It is important to make sure that a minimum of 95 pounds pressure (as
read on the air flow regulator) is maintained in the air hose at all
limes, so that the diver may be assured of a sufficient air supply while
making his ascent in conformance with decompression or diving tables.

(4) Weighting of the diver
I'he diver may attach weights either around his belt, or on his feet,
according to the orientation in which he wishes to move through the
water.

(5) Maintenance
I'he Hookah maintenance instructions are identical to those for the

Aqua-Lung.

Warning
Hookah units must be operated only on compressed air, to the exclu-
sion of all other gases, particularly oxvgen. whose use in such apparatus
s extremely dangerous.

[.os Angeles, California April 1, 1952
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THE HOOKAH

(1) Principle and use of the Hookah
The Hookah, whose main component is a demand regulator operating
on the same principle as that of the Aqua-Lung, is recommended for
use in two cases: (a) for underwater work of long duration which
does not require great freedom of movement, and (bh) in connection
with the use of a small portable compressor (150 posi. output) where
high-pressure compressed air is not available,

This system actually allows for an unlimited air supply to feed the
diver, as the air source remains on shore or on a vessel and is not

carried around by the diver himself, being connected to him by means
af a flexible hose, Obviously, thus, the maximum movement of the
diver is limited by the length of hose used.

(2) Description of the apparatus
The complete Hookah consists of :—

(a) a lookah regulator operating on the same principle as the
Aqua-Lung regulator. AAs in the case of the latter, this regulator
feeds the diver through a corrugated hose and mouthpiece
assembly. .\ specially designed harness allows for attachment of
this regulator to the user's back.

(bh) an air flow regulator with two gauges, mounted on the com-
pressed air source, which may consist of cither

(1) an air bank of one or more high-pressure compressed air
tanks, or

(2) a low-pressure compressor with a small storage tank. (130
p.s.i. or more)

(¢) a rubber hose which connects the Hookah to the air flow reg-
ulator.

I'his rubber air hose features fittings at the ends which permit it to he
attached to the Hookah, at one end, and the air flow regulator, at the
other. Additional hose lengths are available.

(3) Instructions for use of the Hookah

(a) Attach the air flow regulator to the compressed air source,

(h) Attach the proper end of the air hose to the output side of the
air flow regulator.



(¢) Open the valve on the compressed air source. The high-pressure
gauge should now give a reading of the pressure of the source,
However, no air should escape at this point,

(d} Open the low-pressure valve on the air flow regulator slowly in
order to allow a flow of air through the air hose, which should he
shaken vigorously during this process, to remove all traces of talc
or foreign matter.

(¢) Close the low-pressure valve again, so that the air flow ceases.

(f) Screw the other end of the air hose onto the Hookah regulator.

(££) Open the low-pressure valve on the air flow regulator again gently,
until the low-pressure gauge shows a reading of 100 pounds per
square inch (sufhicient for diving down to 100 feet).

‘h) To test the operation of the unit, proceed exactly as though test-
ing an Aqua-Lung. (see previous instructions), The Hookah regu-
lator is held on the diver's back at the level of the shoulder blades
by means of the harness, the free ends of which should cross over
he chest.

As a recommended precautionary measure, a calibrated line may he
attached to the diver's shoulder, to which line the air hose can be tied at
intervals, making sure to leave a slight slack between the tie-on points,

It is important to make sure that a minimum of 95 pounds pressure (as
read on the air flow regulator) is maintained in the air hose at all
limes, so that the diver may he assured of a sufficient air supply while
making his ascent in conformance with decompression or diving tables.

(4) Weighting of the diver
I'he diver may attach weights either around his belt, or on his feet,
according to the orientation in which he wishes to move through the
water.

(5) Maintenance
I'he Hookah maintenance instructions are identical to those for the
Aqua-Lung,

Warning
Hookah units must be operated only on compressed air, to the exclu-
sion of all other gases, particularly oxygen, whose use in such apparatus
s extremely dangerous

[.os Atigeles, California April 1, 1952
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René Bussoz and associate, Paul Arnold, diving off the
“Velero IV" (U.S.C.), complete with Aqua-Lung, short
rubber suit, and the deadly Arbalete.

Palos Verdes, 1950



Rend Dussoz and associate, Paul Arnold, diving off the
Velero IV" (U.S.C), complete with Aqua-Lung, short
rubber suit, and the deadly Arbalete.

Palos Verdes. 1950



MASSACHUSETTS INSTITUTE OF TECHNOLOGY
COMPUTATION BOOK

GENERAL INSTRUCTIONS

In all work in which accuracy and ease of reference are important, much depends upon carrying out the computation

in a systematic manner. The following instructions, taken from the Engineering Depariment Figuring Book of the
4Ulis-Chalmers Co., serve as a guide in this matler.

“All computations, of whatever kind, are to be made in these books, except in cases

where special blanks may be provided for specific kinds of computation. Computations may
be made in ink or pencil, whichever may be more convenient. Pencil figuring should be
jonme with a soft pencil. All the work of computation should be done in these books,

including all detail figuring.”
“Each subject should begin on a new page, no matter how much space may be left on

the previous page. The subject, with the date of beginning it, should be plainly written at
the top of the first page of the subject.”

“Work should be done systematically, and as neatly as consistent with rapidity. The
books are, however, intended for convenience, and no unnecessary work should be done for

sake of appearance only. Errors should be crossed off instead of erased, except where the
latter will facilitate the work. Work should not be crowded. Paper costs less than the time

which would be expended in attempting to economize space in making erasures.”
“Where curves drawn on section paper (or sketches) are necessary parts of a computa:

sion, they should be pasted in the book, except where specifically otherwise provided for.”
“Computations should be indexed, in the back of the book, by the person using the book."
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