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| In use in the Canadian Navy to=day there are four different
itypaa of breathing gear, Miner's Safety Appliance. (M.S.A.). self
cﬁﬂ%ainad set, A.N.S. Balvua self contained set, M.S.A. hose mask,
'and Patt. 230. All are properly eqhipped to be 1sed on land whila
ﬂni{ one set, A.N.S8. Salvus 1s transfermble to a shallow diving
unite.

$=- An american type cof breathing apparatus, originally
designed for use in Mines ans later adapted into the éanadian Navy
for fire fighting. The set weights 25 pounds and strapped on the
man's back. May be worn in any kind of a concertration of smoke:

and also in any gas that is not harmful to your skin itself. On

the bottom of the set is a bottle of exygen charged to 2,000 1bs
pressure containing 6 cubic feet of oxygen. If doing light to
normal work the supply of exygen will last for 1 hour dut if heavy

- work is done the supply will only last approximately 40 to 50

- minutes, according to the type nnd dquration of work to be done.

O the ﬁack is a heavy heat-~treated rubber breathing bagz which
stores up reserve oxygen and purified air before ti is inhaled
into face-piece. Attached to the breathing bag 1s a small metal
dise callad the Bumper Plate, Benind the Breathing Bag is a Metal
canister called the Re=generating Unit. This Eﬂﬂﬂiﬁtfr is filled
with any one of the three kinds of impregnated Lime, Protosorb
Safetysorb or Cardoxide, As exhalatior takes place, thaaa chamluala
filter out all Carbon Dil:ida and lNitrogen from the breath. The
foul@® ingredients are kept inside the chemicals while the pure air
is brought back to the breathing bage. Every time exhalation takes
place twantg er cent of the air (foul ingredients) are taken out
while only U£ reacheg the breathing hage. This is where the oxygen
bottle comes in, it replenishes the 20% that is taken out. If this
set were worn withnut the use of a Breathing Bag and re-generating
Uhiti and exhalation breath was discharged to atmosphere, the supply

r

of air would only last approximately 25 minutes.
Attached to this set are three small valves all in line with

one ancther. Two are attached to this bottle and one to the set
ltselfr. The centre valve is the main supply. This valve may be

easily identified in smoke or darkness as it is the ceantre one of

the three and also has a small locking device on the side. When
sending & man into a damaged compartment this valve should be locked
open with a key and chafn attachment supplied next to it. As Rhis
valve is opened up the air supply is opened up and allowed to flow
through the main line up tu the Reducing ?alve..ﬁer& the pressure

is cut down to about 2% 3 pounds per sguare inch. It now flows
through a small line tﬁruu h the re-generating unit up to the
underneath side of the Breathing Dag directly behind the Bumper FPlate.
At the end of this line is a small plunger. 1t is kept on its seat,
closing off the air supply with the alr pressure behind. After the
set has been strapped to the wearer's back and the main supply valve
opened wide put on his face pinul. As alr l1s drawn from the Breathing
Bag, as soon as the wearer inhales it will collapse, the Bumper Plate
goes inward striking the small plunger taking it nff its saat, allowing
the air to flow from the bottle, througii the reducing valve into the
Breathing Bag. As soon as this ﬁag has been sufficiently inflated
it expands outwards, allowing the Bumper Plate to come off the plunger
which ggain reseats itself cutting off the alr supply. This makes

the set all automatlic. There is rno danger of having the Breathing
Bag being filled with air and splitting at the sides., On top of the
Reducing Valve is a spring loaded relief valve which is set at 3%

to 4 pounds pressure, or whatever pressure may be desired., So that

if any thing should go wrong and the air is allowed to flow conti=-
nuously from bottle, &s soon as the pressure in the Breathing Bag
exceeds the 3% or 2’ pounds, it will escape out through the Relief
Valve. The top valve is tn take an atmospheric reading on the guage.
A full bottle ragiatara 135 atmospheres and as the pressure decpeases
so the needle works back to the zero mark. As these sets were origi-
nally designed for use in mines, the gauge is carried on the wearer‘'s
right shoulder. To take: a riading first the Main S:upply Valve

mist be open. Then open top Valve and take atmnaphariu reading and
close valve off again., ! | _
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In many cases the gauge lines become defected and leak. This
doesn't hinder the workin; of the set for as long as Top valwe 1is
kept closed no oxygen is wasted and a fairly accurate reading may
be taken if necessary. In darkness or smoke visibility is cut down
to & very few inches and in dense smoke vislbility 1s nll. Therefore,
the elock itself will not be visible. As & man always allows himself
ten minutes to comme out of a compartment the M.S.&. set 1s rigged
up with a warning whistle which will blow autematically when the air
supply in the bottle has decreased to g5 atmospheres (approximately
12 minmtes left inside). However, this warning devise does not always
prove sucessful so. before sending & man inside the compartment, a
life line of light cable or wire should be attached around the wearer's
waist. When his time is up inside the compartment a tug on the line
will inform him to come out.

The bottom valve on the set is for emergency purpose only. If
a man should be wearing the set with knowledge that there is sulflelent
alr in the bottle and yet finds 1t possible to inhale the small plunger
on the ailr line leading to the breathing bag is probably stuek on
its seat. It is then that this bottom valve 1s opened allowing the
air to passg straight from the bottle through a small line, through
a pin~hole sized orifice into the breathing bag. Any excess air will
of course be ullowed to escape through the relief valve. The emergency
valve 1s to be left open until the wearer is safely out in the open
air.

The two breathing tubes are connected at the top end to a "IV
tube on the bottom of the face-plece. At each end is a check valve,
so that on inhalation , check valve on exhalation side closes, and
viee-v-rsa. On the bottom of the "T" tube is a saliva relief gland.
After wearing the set for any length of time sweat and salliva collects
in the bottom of the face=piece, By pusking up on the button the
moisture may be blown out through this gland. Care »ust be taken not
to allow smoke or gas to be drawn into the face-plece, and lungse
After the face-plece is gecured into place and straps tightened, the
inhalation tube should squeeze tight and the wearer try to 1nhuil-
If air is drawn in through one side of face-piece, that side is tight-
ened up & liittle more. t

The chemicals in the re-generating unit are good for an hours
use, After that time the old charge is drained out and a fresh charge
put in. The set must be recharged after each time it has been used
whether for five minutes on & demostration test or on actual working
conditions. 4s soom as one exhalation breath passes through the
cemicals. & chemical action takecs ce and continues to dé until
completely run down. A protection plate fits over the Breathlng Bag
to protect against any sharp onstrugtions. This set is not equipped
for underwater use.,

IEE R.N. T¥PE SALVUS BREATHING GEAR,

This ia also a one (1) hour self contained set for use in gas and
smoke, and is also transferable for under water use. The set weighs
144 pounds and is carried on the left hand side, slightly to the front.
The breathing bag comes in the shpae of a heavy rubber lung. The
oxygen bottle contains one hour supply compressed at 1800 Lbs. The
re-generating canister contains chemicals as in the M.S.4. Set. To this
canister the l'ottom ends of the face-piece and breathing bag tubes
are connected. The face-plece tube at the bottom connects to a "I"
tube, which extends to within '&" from bottom of canister whils iie
braafhing hag tube is connected tou the top of the canister. A reducing
valve 1s set on the maln line to.cut the pressure down to a steady
flow of two litres per minute. This is suf'ficient along with the exha-
lation breath being regenerated to keep & man going while doing 1light
to mormal work. There are two valves attached, the Main Supply" being
situated on top of the bottle and the "By Pass"™ situated on the main
line between the bottle and reducing valve. Attached to the Main line
also is a clock attachment which registers 60 minutes on a fully charged
bottle and works back to O as the pressure decreases.,

To put the get into operation the Mzin Supply is opened wide and

sce~pioce strapped into place. Air is released from the bottle through
e Main Line into the reducing valve where it is cut down to the steady
w of two litres, into the "I" tube.
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If inhalation is taking place air is drawn from the breathing
bag through chemicals in canister to the bottom up through the "Tw
tube, taking with it the steady flow from oxygen bottle and on up
the %ubu into the face-plece. On exhalation the operation is just
the opposlite. The steady flow of oxygen from the redueing valve is
sufficlient to replenish the amount of air taken from the exhalation
breath in re-generating canister when the wearer is doing light to
normal work. As soon as heavier work is attempted breathing naturally
comes fasters. This 1s when the steady flow is not enough to replenish
oxygen for the Carbon=dioxide taken out in the regenerating canister.
This wlll be noticed by the breathing bag becoming flat, therefore,
inhalation will be laborous. To overcome this, open and close "By
Pass" valve which allows oxygen to flow from main line into a smaller
line by passing reducing valve into "I" tube and on into breathing
bag, repleneshing the supply.

Should there be too much air in breathing bag, exhalation will
become difficult. On the bottom of canister is a spring loaded relief
valve. Press up on this and exhale, and repeat two or three times. This
allow the exhalation breath o be blown straight through the cet and
out the bottom. NEVER inhale while relief valve is heid open.

There 1s also an asbestos hood and cape supplied, the hood to
fit over weareri’head 'and cape around breathing bag to protect against
sparks., The charge in regenerating canister is the same as in the
MeSoho Set. After each time the set is used, face-~piece and breathing
bag tubes should be washed out with soap &nd water and hung up to drye.

This Set may &lso be uced below watere. The proper facilities
are supplied. A lead plate countereweight is carried on right side,
weighted shoeg ars worn to keep the wearer upright. The erutch strap
on breathing bag is fastened to kesp breathing bag from floating UpDe
A mouth-piece repiaces the face-piece, which is inserted passing elastiec
band over the head. Put on nose c¢lips and goggles which are treated
for underwater use. On waist belt is a pouch with two brass plugs.

The gauge line and gauge are disengaged from main line and one plug
screwed in. The other plug is used in place of spring-loaded relief
valve as an automatic relief valve is fitted on breathing bag, and
works effectively below water, A life line is used to lower or raise
man 1ir water and another line for signals. _

The apparatus may be used in a depth of 30 to 35 feet for a
périod of 40 minutese. |

The two sets which are not self contained are g«

1) 1E;§=AT€Eg§g_mg§k, is a heavy length of breathing line 20 feet,
covered w ashestose. On one end 1s face piece, on other is a wire
mesh filter. On inkalation air is drawn through filter, through
breathing line, and into the face-piece. On exhalation it 4§ dlscharged
through nose pad in front. The hose ig gtrapped to the wearer's waist.
The line 1s so constructed that it will not kink up. 4n attendant

looks after the breathing line and keeps filter in the open air. If

ugf length is not long enough two or three additional lengths may be
added. i\

2)= Egtgl 230, &an R.N. type which werks in exactly the' same Way &as
M.S.A. hose mask. The only difference ig the hose is'somewhat smaller
and exhalation breath is discharged through & nose diaphragm in the
face=plefie, These two sets are to be used for gas and smoke, they are
not designed for under water use. AL
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