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FRINCIPLE

1. The RICHAUDIO SYSTEM 1s fundamentally an air sampling apparatus
arranged to analyze these air samples for the presence of smoke.

2, The air samples from each space protected by the RICHAUDIO SYSTEM

are conveyed to the DETECTING CABINET (Figs. 1 & 2), usually locat-
ed in the wheelhouse, through a system of individual pipe lines, each ter-
minating in a glass~enclosed compartment. These air samples are con-
tinuously drawn to the detecting oabinet by an electrically-driven EXHAUSTER.
After reaching the deteoting cabinet, the air samples pass through the ex-
hauster and then may be discharged into the wheelhouse or to the outside at-
mosphere as desired, by operation of an AIR EXHAUST VALVE.

3. The esmoke generated in any space will rige end, aided by the suotion
of the exhauster, enter the piping and be carried to the deteoting
oabinet.s It wlll then issue from a FLARE in the glass-~enclosed visual
compartment,. Congentrated beams of light, invisible in clear air, are pro~-
Jected from each flare (Fig. §). Any smoke particles issuing from a flare
are thereby intensely illuminated, thus providing the means for VISUAL DETEC-
TION of smoke. Due to the construction of the visual yumpartment, the air
issuing from each flare is caused to swirl about over several flares. Any
samoke carried into the deteotion compartment is, therefore, brought into
several light beams, producing a still more conspicuous indication. This
sometimes creates the appearance of smoke issuing from more than ons flare.
The base of each flare, howsver, is provided withk a small WINDOW to permit
observation of each air sample individually. Smoke will be actually
issuing only from the flares in whioh it can be seen through these windows

(Fig. 5).

Fa1223-A~19

4. Each flare is numbered to identify the compartment to which it ia
connected., A CHART is mounted near the detecting oabinet, listing
each space by name with the number which corresponds to the flare number,

5e The air samples are drawn from the cabinet and pass through the ex-

hauster and are then usually discharged into the wheelhouse. If
smoke is present, it will also be DETECTED BY SMELL. The digcharge from
the exhauster should be directed to the open atmosphere only in case of
obnoxious odors created by certain osrgoes.

6. The combination of the above methods of providing SMOKE DETECTION
BY SIGHT AND SMELL is known as the RICH SYSTEM. When the RICH

SYSTEM is combined with an arrangement for DETECTION OF SMOKE BY PHOTO-

ELECTRIC MEANS, the combination is kmown as the RICHAUDIO SYSTEM.

Te In the RICHAUDIO SYSTEM each pipe lins from the space protected is
provided with an automatically controlled ELECTRO-MAGNET IC(SOLENOID)
VALVE (Figs. 2 & 6) whioh serves to momentarily divert the air sanmples from



EXHAUSTER UNITS

13. The two eleoctrically-driven Exhauster Units, whioh serve to draw

air samples from the various spaces, ars mounted on vibration-
absorbing supports in a heavy metal weather-proof box usually located on
the deok above the wheelhouse. A large exhaust tube connects this box
to the Deteoting Cabinet. The electrical wiring between the exhmusters
and the cabinet also runs through this tube. When the Detecting Cabinet
is logated in a special Fire Watch Room, remote from the wheslhouse, the
sxhausters are usually locatsd below deck, in a place protected from the
weather, in which case the box is sometimes omitted. If the blowers
are located below deok, a discharge pipe should lead to the outside at-
mosphere. See Par. 120 for lubrication of units.

14, One exhsauster unit is to be run et all times. It is recommended

that they be alternated once a day in order to keep the motor wind-
ings moisture free and to keep the bearings in good condition. A switoh
is provided on the Detecting Cabinet for this purpose.

15, Each sxhauster 1s fitted with a flapper valve which automatically
acts as a check valve for the idle exhauster. The purpose of
this valve is to keep air from being drawn through the idle exhauster.
The valves should operate easily, opening with the starting of the ex-
heuster, closing when it stops. They will require no attention other.
than to keep them free of obstructions. :

THE AIR EXHAUST VALVE

16, An exhaust valve 1s set in the deck, usually arranged to discharge
into the wheelhouse (or the space in which the Dstecting Cabinet
is looated). If obnoxious odors are iseuing, it may be turned to the

left and the alr discharged to the open atmosphere.

DETAILED DESCRIPTION OF DETECTING CABINET

17, The ombinet is divided into thres main parts ocalled the Top Com-
partment, Visual Detsction Compartment and the Underlight Compart-
ment (Fig. 1). All are ventilated by the exhauat units.

TOP COMPARTMENT (Figs. 1 & 2)

18, The Top Compartment is covered by the removable top of the ocabinet
which also holde the Control Pamel in position. To remove the

top, withdraw the four fromt thumb screws and slide the tep forwerd. Hold

the Control Panel in position, as it is hinged &t the bottem to fall forward.

When the top is moved out a few inches, reach under the top to hold the

Panel, or refasten with a thumb sorew and withdraw the top ocompletely.

19, The Top Compartment contains a Voltage Regulator (Figs. 2 & 3),
a Timer (Figs. 2 & 4), the top end of the audio tube and the Photo-
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Cell, the 4 wiring terminals to the exhausters (left), and (right), the

6 main wiring terminals to the ship's power supply, to the auxiliary gong,
usually located in the Fngine Room, and, when use, to an external reley
which is conneoted to the ship's general alarm.

20. On the Control Panel is mounted (from left to right), the Exhauster

Unit switoh, the Meter Control, the Line Re~Check button, the
Trouble Buzzer switch and green trouble light, the Smoke Alarm switch and
red smoke alarm light, the Line Indicator window, the Meter, and the Cabi-
net Light switch. Resistor V is mounted on the rear side.

VISUAL DETECTION COMPARTMFNT (Figs. 1 & 2)

2l. The glass front of the visual compertment is removable, providing

acoess to the flares, Never rely on the exhauster suction to
hold this glass front in place since it may fall out if the exhasuster 1s
stopped. The Visual Detection Compartment is provided with & removable
rear wall behind which verious parts are mounted. (Fig. 2) These include
resistors K, L, M, N, O, P (when used), Q, R, W, and a terminal block for
meking connections to S resistors for 220V cabinet, or c¢clips for insertion of
resistors to provide for umusual conditions, the fire alarm relay and the
cabinet fire gong. The cabinet light is mounted in the top front of the
compartment. The S resistors for 220-volt cabinets are mounted externally
in any convenient location near cabinet.

22, All spaces for resistors are identified by letters. The resist-

ors are also identified by a letter and in some cases by numbers
in addition. Never insert a resistor in clips unless its letter corres-
ponds to that of the space,

UNDERLIGHT COMPARTVINT (Figs. 1 & 2)

23. The Underlight Compartment is provided with a removable front
held by six thumb screws.

24, The Underlight Compartment contains the lens boxes, underlights,

audio lamp, the bottom end of the audio tube in which are mounted
a removable lens and mirror, the automatic Richaudio valves, (Fig. 6),
the fuse panel, circuit breskers for the protection of sexhauster units,
and spare parts. On the underside of the underlight plate are relays
used for comtrol and supervision of varlous c¢clrecuits.

25, Only permanent connections to the piping to the various spaces

are located below the audioc lamp plete. Never remove or loosen thils.
plate, which will disturb the focussing position of the audio lamp, If
parts are accldentally dropped in this bottom portion they may be reached
by removing the front base plate.

PURPOSE OF THE VARIOUS PARTS

TOP COMPARTMENT (FIG. 2;

26. Voltage Regulator: (Fig. 3)

The voltage regulator is a unit in itself and may be completely
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removed by first removing the seven wires and the four screws through
the base legs, then s8liding the entire unit forward.

27. The voltage regulator includes a galvanometer relay which closes
contacts t¢ either left or right, depsnding on whether the volt-
age drops or raises from its previous value. This relay, in turn, oper-
ates the rear (for voltege drop) or center relay (for voltage rise)
{when the center relay operates, it in turn opsrates the front rslay) to
run the motor in the ocorreot direction to cause the rheostat to readjust
the voltage. The rheostat, by automatically changing its adjustment,
maintaing conatant voltage on ths audio lamp. If the voltage changes
considerably from the normal ship's voltage, the rheostat may not be able
to make the adjustment. In this case, the motor iz stopped by the 1limit
switches, mounted over the rheostat, to prevent the motor from attempt-
ing to move the rheostat arm beyond its mechanical limits, These switches
also operate the trouble signals to advise that the voltage is beyond the
regulating range, The regulator will automatically make adjustments 1if
the line voltage to the oabinet 1s between 95 and 125 volts (approximately)
for 110-volt installations; or bstween 200 and 235 volts for 220-volt in-
stallations. (See Par. 30).

28. Resistor A (resistors A, B, C, D, and E, are part of the voltage

regulator) is used to compensate for the length of the feeder 1ine
from the ship's power supply to the cabinet and is in series with the gal-
venometer relay coil,

Resistor B is in series with the rear and center relay (mounted on
the voltage regulator).

Resistor C 1s in series with the front relay.
Registor D is in series with the motor armaturse.

Resistor B is used, together with the condenser mounted adjaoent,
to reduce sparking of the galvanometer relay on 220-volt insgtalla-
tions. It is usually omitted on 110-volt installations.

29, With a fairly new audio lamp and clean lens and mirror and with
the meter reading 60, the arm of the voltage regulator rheostat
will be approximately midway between its mechaniocal limits at nominal line
voltage (110 or 220), On 110-volt installations, there is no adjustment
to be made to brimg the arm to this position if the line voltage is below
this value, other than to raise it to 110 volts at the ship's generators.

30. On 220=volt installations (nominal), if it is customary to maintain

an actual line voltage other than 220 volts, the arm mey be mads to
move to & near central position by adjusting the position of the oclamp on
Resistor S looated in the resistor capge outside the cabinet, When this
clamp is moved, the arm of the regulator will also move automatiocally. This
adjustment should be made only when the line voltage is at its normal value
and the meter reading is 50. = Fasten clamp seoursly.,
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3l. On all installations, ochanging the position of the meter control
rheostat (except slightly) will also cause the voltage regulator

to operate. As the manual control rheostat is moved clcckwlise to reiase

the meter reading, the voltage regulator rheostat will also move clockwise,

reducing the range in which the regulator can make automatic adjustment

for a woltage drop.

32. Spare brushes are provided for the voltage regulator motor but
these require very infrequent replacement since the motor opsrates
for only a few seconds at a time. The moter should be oiled every six

months using a light oil. Do not overoil.
TIMER (Figse. 2 & 4) (Top Compartment)

33. The Timer is & unit in itself and may be completely removed by re-

moving the three connecting wires, the four sorews through the base
legs, and the three thumb sorews holdimg the multi-contact panel to the right
front gides The unit may then be withdreawn, using extrsme care to aveid
damaging the number drum on the lef't side.

34. The Timer coneists of a continuously running motor, provided with
reduction gears, which turns & cam operating on a pawl which, by

engazing a ratchet wheel, causes the lime indicator nmber drum to change

i1ts setting approximately every four seconds. At the same tims, it

ahifte from one eleotrical contact to the mext to release one elsctro-

magnetic valve in the Underlight Compartment and operate the next to cause

photo-electric inspection of air samples from sach compartment in turm. This

same cam opens the Valve Breaker Contacts, while the shift from one contact

to the next 1s being made, to prevent arcing on the small multi-contacts.

Registor T iz mounted on the Timer,

36. When a fire alarm occurs, the electro~-magnet (motor sclenoid) over
the ratchet operates, lifting the pawl from the ratchet and opening

the Motor Comtacts, which causes the motor to stop and releases the valve

which diverted smoke into the audio tube, to permit this smoke to issue

from the flare for visual obssrvation. Pushing the Line Re-~Chsck Button

on the Control Panel releases this electro-magnet to restart the timer motor.

The button must be held down long enough to permit the motor to shift to

the next valve (if smoke 1s still issuing) and the audio tube to clear of

sSmoke.

36, The Timer motor should be lubrioated at least once every three months.
Use a good grade oil (#20 or #30 S.A.E.) on the rear motor bearing.

The reduction gearing on the front end of the motor runs in a grease~filled

housing. When necessiry, add grease through the breather re-fill plug. A

high grade #2 (or #3) cup grease should be used. Fill the housing com-

pletely, wipe off the excess, replace cap and allow motor to run about an hour,

and remove any grease® that is foroed through the cap. A few drops of oil

should be put on the ratchst wheel, the pawl, rollers and motor ocam. Use

care not to get oll on the number drum.
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37, In replacing the Timer, use care not to damage the contact which

bears against the multi-oontact plate (Fig. 2)e If the numbers
on the drum do not line up properly with the Line Indiocator window,
aftor the top 1s on, the Timer may be shifted sideways ae required., If
radial adjustment is necessary, the four sorews holding the drum to the
shaft may be loosened permitting adjustment.

PHOTO-ELECTRIC CELL (Top Compartment)

38. This cell, provided with two wire leads, marked X and Y, ie mounted

on the top end of the audio tube (Fig. 2) to the rear of the volt-
age regulator. The cell can be most easily removed by first removing the
voltage regulator, but it can be removed directly if there are no obatruc-
tions at the left side of the cabinet. The cell mounte on & glass disc
provided with gaskets on each side and is clamped in pleocs with a cover
held by two thumb sorews. The oe8ll and glass should be cleansd about once
@ year (or more often if dust-gemerating cargoes are frequsntly oarried).

39, In re~connecting the cell wires, meke sure that these are connect~
ed with regard to polarlty. Wire X fastens to the left terminal,
Y to the right. The termlnals and wires are marked.

EXHAUSTER TERMINALS (Top Compartment)

404 Thees are mounted on the left rear providing four connection screws.
The left pair connect to ome exhauster (corresponding to No, 1
position of the control panel Exhauster Unit switch), the right pair oconnect=-

ing to the other exhaustsre. The wires to the exhauster units should be
placed to the rear of the photo-cell to avoid interferenoce with the Voltage
Regulator.

MAIN WIRING TERMINALS (Top Compertment )

41, These are mounted on the right rear providing six connection screws.
The first pair to the left conneot to the ship's power lines (di~
rect ourrent only), the left-hand ome being positive. The middle pair
connect to the external auxiliary alarm gong (usuwally located in the engine
room). The right~hand pair (A) are provided for use when it is desired
to operate the ship's genmsral alarm system, in additiom to the regular
gongs. Somse operators deglirs this connection for use when the ship is in
port and the wheelhouase unattended. This commeotion to the gemeral glarm
is disconnected when the ship is at sea. Thig arrangement requires a
special relay which can be obtained from Walter Kidde & Company, Inc.

42. When additional external gongs are deelred, such as in the Deck

Officer's quarters and Engineer Officer's quarters, a similar
special relay must be used, which is oonnsoted to terminals A. By uss of
an external reley connected to terminal A, any number of extra extermal
gongs may be operated.
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CONTROL PANEL
(Figs. 1 & 2)

EXHAUST UNIT SWITCH (Figs. 1 & 2)

~

43. This switech is used to transfer from one exhauester to the other,
~as marked. It is suggested that this transfer be made at reg=
ular times, such as once e day.

METER CONTROL (Figs. 1 & 2) (Control Penel)

44, This is a rheostat used to adjust the light output of the audio

lamp (in the Underlight Compartment) which, in turn, controls the
Meter reading. This should be adjusted about once a day (more or less
often as determined by the nature of the cargo) to compensate for dirty-
ing of the lens and mirror which are used to direct the light from the
audio lamp to the photo-electric cell. As the lens and mirror become
dirtier and as the light output of the lemp decreases with age (very
slowly), the meter reading will fall below 50, its normal position, re-
quiring very slight readjustment of the meter control. If this is not
done, & false smoke alarm signal will eventually result (when the meter
reads 45). As the meter reading is allowed to approvach 45, the sensi-
tivity of the Richaudic System to smoke is increased. When the meter
control knob is moved, the voltage regulator may be brought into opera-
tion oausing the meter reading to change its setting, requiring a second
slight adjustment of the meter control, When the arrow of the meter
control knob points to the right, to cause a meter reading of 60, the
lens and the mirror should be cleansd. As the arrow of the meter con-
trol is moved clockwise, the range of the voltage regulator for correo-
tion of voltage drops is decreased. As the arrow is moved olockwise,
the minimum voltage, which muet be maintained on the ship's lines to
prevent operation of the trouble buzzer, is raised.

46. If the ship's line voltage ohanges momentarily, the meter will

move from 50 and return quickly; if the change lasts a few geo-
onds, the voltage regulator will automatically readjust the meter read-
ing, returning it to 50 approximately. The meter reading will fall
below 45, but no fire alarm will ccour when the meter reading falls below
45 due to a line voltage change. (See Par. 55 and 75)

LINE RE-CHECK BUTTON (Figs. 1 & 2) (Control Panel)

468, When the smoke alarms operate, the controlling relays are electri-
oally locked, stopping the Timer. Pressing this button releases
the locked controls to permit continued operation. (Sees Par. 73)

TROUELE BUZZER SWITCH (Figs. 1 & 2) (Control Panel)

47, Thisz switoh is normally left "on" in the raised position. If the
buzzer sounds Indiceting a derangement (See Par. 114), the switch
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may be depressed to "Off", silencing the buzzer but leaving the green
light showing. If this switch 15 depressed, the green light will
show even though no derangement exists (other than that the buzzer is
cut off) unless the ewitch on the fuse panel in the Underlight Compart-
ment is on "Rieh Visual Only", cutting off the entire Audio Systeme In
this case, the buzser will not sound for a derangement but the green
light will show. If & derangement occurs in the audio portion of the
cabinet, the switch on the fuse panel should be thrown to the left to
operate on Visual Unly and the buzzer switeh raised. The system
should not be allowed to operate indefinitely with the Trouble Switch
down, or demage to cirecuit may result.

48, If the visual system is in operation without the audio portion,
the buzzer will sound and the green light will show if an under-
light burns out or on failure of the exhauster motor being used.

49, If the entire Richaudio System is in operation, the buzzer will
sound and the green light will show if an underlight burns out;

on failure of the exhauster motor belng used; if the audio lamp burns out;

if the voltage on the ship's line is too high or too low; if either the

auxlliary gong or wiring to this gong (including blown fuses in the under-

light compartment) ig'defeotive; or, if the smoke alarm switch is depress-

ed when no alarm exists. (Ses Par. 114)

SMOKE ALARM SWITCH (Figs. 1 & 2) (Control Panel)

50. This switch ie normally left "On" in the raized poesition. If the

smoke alarm gongs sound and the red light shows, the gongs (cabi-
net and auxiliary gong) may bs silenoed by depressing the switch to "off™
but the red lamp will remain on until the smoke alarm is ocleareds The
switch must then-be raised to keep the trouble signals from operating.
(see Par. 100)

LINE INDICATOR WINDOW (Figs. 1 & 2) (Control Panel)

5l, This window permits observation of the numbers on the line indice-
tor drum, one at a time, indicating which 1line is under photo-
electric obsérvation. (See pap, 111)

52, if an alarm ocours at night, the number is made visible by light
from the smoke alarm lamp, meking it onnecessary to light the

whee lhouse lights.

METER (Figs. 1 & 2) (Control Panel)

53. See Meter Control and Resistor V. (See Par. 44 and 55)

CABINET LIGHT SWITCH (Figs. 1 & 2) (Control Panel)

54. This switch is normally left "Off" in the lowered position. When



in the raised "On" position, it causes a light to illuminate the flare
numbere for ldentificatlion at night, if smoke appears.

RESISTOR V (Rear side of control panel)

554 This resistor is mounted alongside the meter (in some cases

it consists of two units in series) and controls a secondary
current which is passed through the fire alarm relay when the voltage
regulator operates (See Par. 73 ). If the ship's voltage drops
suddenly, the light output of the audio lamp alsc drops, decreasing the
ourrent of the photo-electric cell. This would permit the fire alarm
relay arm to swing left and possibly close its contaoct to give a fire
alarm signal. At the same time, however, the voltage regulator
starts correcting the voltage drop and contacts on the center relay
slose & circuit through Resistor V to pass & small current through the
fire alarm relay to more than compensate for the momentarily decreased
output of the photo-eleoctrie ocell. As & result, the arm of the fire
alarm relay swings right instead of left. When the voltage 1s correot-
od, this secondary current through Resistor V is cut off and only the
normal current from the photo~sleotric oell passes through the relay.
This same action takes place for a riee in voltage. Thls secondary
current causes the meter reading to fall oonsiderably below 50 while
the voltage adjustment 1s taking place.

VISUAL DETECTION COMPARTMENT

FIARES (Figs. 2 & 5}

56, The flares are mounted on a plate formirg the bottom of the
Visual Detection Compartment, each being the end of a pilpe
line to a protected space on the ship. Alr samples from each spaoce

pass inte the Visual Detection Compartment through these flares.
Focussed beams of light, not visible when clear alr 1s passing, are
projected through each flare, The base of each flare 1s provided
with a small window to permit visual inspection of the alr samples
passing through and also to permit observation of the fine silk
threads (Silk Fliokers) mounted behind these windows. When air is
passing, these threads wave mctively, but if there is amy stoppage
in the pipe line the silk flickers stand dead or become much less
active.

57. These flickers also serve to cheok proper cperation of the auto-
matic valvea which momentarily divert the air streams into the
audio tube for photo-electric inapectien for smoke. As sach valve

operates, the flicker in that line (oorresponding to the number shown
by the line indicator) beoomes dead, resuming its aotivity when the
next valve operates. This action can be followed from cne flare to
the next, in numerical crder, checking at cne timg 1f the pipe line is
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olear, if the timer is operatimg and if each valve is operating. (Pig. 6)

58. The light beams from each flare are directed on a light absorb-
ing arrengement in the top of the Visual Deteotion Compartment.
When smoke 1lssues from a flare it swirls about over the other flares,
making its presence much more conspicuous but oreating the impression
that smoke is issulng from many flares. Smoke will be lasuing only
from the flares in whioh it can be seen through the small flare windows.

b9, The interior of the Visual Compartment is painted dull blaock to
reduce light reflection to the outside. If it beocomes necessary
to repaint this interior, make sure that similar paint is used.

CABINET LIGHT (Visual Detection Compaertment )

680. The cabimet light, used to illuminate the flare number plates,

when required, is mounted in the front top of the Vigual Detec~
tion Compartment. If replacement is nscessary, a similar lamp must be
used (26-watt 115-volt frosted show case lamp). A 115~-volt lamp is
used on both 110-~volt and 220-volt installations. (Ses Par. 63)

REAR COMPARTMENT OF VISUAL COMPARTMENT (Fig. 2)

6la Acoess to this compartment is made by removing the rear plate of
the Visual Compartment.

RESISTOR § (Used on 220-volt installations only) (Rear Compartment)

62. This resistor is in series with Relay D (auxiliary gong super-
visory relay) and is stamped § on the ferrule. This resistor

is used on 220-volt installations only. A short clrcuiting bar ls used

on 110-volt installations. This resistor is automatically short circuit-

ed by operation of Relay C to cause operation of the auxiliary gonge.

RBESISTOR R (Used on 220-volt inastallations only) (Rear Compartment )

63. This resistor is in series with the cabinet light end is stamped R.
This resistor 1s used on 220-volt ingtallations only. A short
oiroulting bar is used on 1l10-volt installations.

RESISTORS 8 AND S-40 (Used on 220-volt installations only). (Mounted ex-

ternally in a proteoctive ocapge and connected to
terminal block in rear ocompartment).

64. Two resistor mounting apaces are marked S. Resistor S5 is pro-

vided with an adjustable clamp (See Voltage Regulator - Item 30)
and is set for 220=volt line voltage to the cabinet at time of manufao-
ture and should be readjusted only if the normal lins voltage is other
than 220 volts (approximately). These resistors are in series with
each other and the audio lamp, and are used on 220-volt installations
only. On 110-volt installation, the terminals on the bleock in the rear
oompartment ars short circuited.



RESISTOR K (Rear Compartment)

66, This resistor is in series with Relay C (Gong Ringing Relay) and
terminals 6 and € of the Fire Alarm Relay, and is stamped K on
the ferrule.

RESISTOR L (Rear Compartment)

66. This resistor, when used, is in seriss with the exhauster motors,

A short oircuiting bar usually replaces this resistor. A resist-
or is used only when the line voltage is normally maintained considerably
above 110 volts or 220 volte, or when, in special caseg, it is desired to
reduce the blower spsed. Resistore for this service are stamped L,
followed by numerals showing the actual resistance value. An L~30 re-
sistor, for example, is 30 chms resistance. When required, these resist-
ors can be obtained from Walter Kidde & Company, Inc.

RESISTOR M (Rear Compartment)

67.  This resistor, when used, is in series with the underlights. A
short cirocuiting bar usually replaces this resistor. When the
ship's voltage is normally kept high (based on 110 volts or 220 volts) or
1s subject to voltage inoreases which are maintained for a time, the 1life
of the underlights is considerably reduced, resulting in frequent burn-outs.
When this occurs, a resistor is used in M. The 1life of these lamps, ac~
cording to their mamufaoturer, is about 1000 hours or about 6 weeks continu-
ous servioce. If these lamps do not approximate this life, the line véltage
should be measured and if above normal a resistor should be used at M. These
resistors are marked M, followed by numerals showing the actual valus. An
M=-30 resistor, for example, is 30 ochms resistance. If this resistor is
oonsidered necessary, Walter Kidde & Company, Ino., ehould be advised of
the actual line voltage so that proper value resistor may be supplieds 4
resistor of too great resistance will decreese the voltage on the lamp below
normal, decreasing the light output and also reducing the effectivensesg of
the vlisual detection.

On 220~-volt, two-underlight, installations, the two underlights are
in geries. If one burns out, the other lamp goes out, also. In cabinets
with 3 underlights on 220 volts, failure of either the left or right under-
light causes the other to go out. These two underlights are in seriss
with each other and with resistor M. The center underlight is in serises
with resistor P and is not affected by the other two underlights.

RESISTOR N (Reer Compartment)
68. . This resistor is in series with the Richaudio Valves in the Under-

light Compaertment and is stamped N 110 for uze on 110-volt installa-
tlons and N 220 for 220-volt instellations.
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RESISTOR O (Rear Compartment)

69. This resistor, when used, is in series with the Timer motor, A

short eircuiting bar usuelly replaces this resistor, %hen the
ship's voltage is normally kept high (based on 110 volts or 220 volts) it
is sometimes desirable to use a resistor. This resistor is marked 0,
followed by numerals showing the actual resistance value. An 0-200 re-
sistor, for example, is 200 ohms resistance, When required, these re-
sistors can be obtained from Vialter Kidde & Compeny, Inc.

RESISTOR P (Rear Compartment)

TO. This resistor is used on 200 volt, three-underlicht installations
end is in series with the center underlicht, tagether with Relay
Jo This resistor reduces the line voltage to the required lamp voltage.

RESISTOR W (Rear Compartment)

7l. This resistor is in series with the solenoid in the fire alarm
relay. Resistor W is marked "W-110" for 110-volt installations
and "K=220" for 220-volt installations,

CABINET GONG (Rear Compartment)
72, This gong sounds when smoke is detected in the audio tube.

FIRE ALARM RELAY (Fig. 2) (Rear Compartment)

73, This relay is an assembly of parts consisting of a meter-type relay
(which, once operated, must be mechanically reset), a solenoild and

e plunger {for resetting the relay), and a condenser (for spark supression).

The relay is connected in series with the photo-electric cell (through ter-

minals 1 and 2) end the control panel meter. When normal light reaches

the cell (meter reads 50), the relay arm is to the right of the red mark

on the dial. Vhen the meter reading is reduced to 45, the arm should move

to the red mark. Vhen the arm is at the red mark, a fixed magnetic arrange-

ment in the relay pulls the arm to the contact and holds it firm. Closing

this circuit (terminals 5 and 6) causes relay C to operate which, in turn,

operates the smoke alarm signals. To release the fire relay, the meter

must read above 45 and the solenoid be operated (through terminals 3 and

4 by pressing the Re-check Button) to move the arm from the contact.

This reset is also operated automatically if the buzzer is sounding or if

the green light is on.

74, This relay is mounted on two screws through the back of the cabi-

net and is held in place by wing nuts., In connecting wires to
terminals 1 and 2, make certain that the wire numbers correspond to the
terminel numbers (for correct polarity).

75. The point at which the relay operates (when meter reads 45) may be
adjusted by meens of a small screw in the glass front. This
screw need be turned only very slightly to cause a conelderable change in
operating point. In checking the opereting point of this relay, first
shut off the eudio portion of the system by the switch on the fuse panel
in the underlight compartment (or shut off the entire system) and check the
zero reading of the panel meter. If necessary, adjust the pointer to



zero by means of the small screw in the glass. Then, with the Richaudio
System in operation, slowly reduce the meter reading to 45 (by very slowly
turning the meter control - or bstter, by inserting a finger in an opening
in the rear side of the audio tube just above the cabinet gong). If the
voltaze regulator operates, the arm of the relay will swing to ths right,
returning to normal when the regulator has adjusted the voltage. Allow
the metsr to remain at 45 for aeveral seconds. If the relay contacts
close, resst by means of the Re«Check Button. If not, adjust the relay
by means of the sorew until operation oocurs at 45. Set the meter at

46 and allow the meter to remaln at 48 for several seoonds. If the relay
operates at 456 but does not operate at 46, it is properly adjusted. Ad-
just the meter to read about 40 and operate the Re-Cheok Button several
times. Then test thé setting of the relay again, readjusting if necessary.

76, The re-set solenold and plunger should be free of all obstructions.

If operated and released, it should immediately return to the nor-
mal position. This re-set operates when the Re-Chesak Button 1s pressed
or when the buzzer is sounding or the gresn lamp is on.

7. The solenoid used in this relay is identical to those used in the
automatic Richaudio Valves.

UNDERLIGHT COMPARTMENT (Figs. 1 & 2)

LENS BOXES

78. Each flare is provided with a lens box whioh contains a lens and
mirror for directing and fooussing light beams through the flares.
These are held in place by a single sorew olamp. If dirt ocollecta in
these lens boxas, reducing the intensity of the 1light beam, they may be
removed and ocleaned. Loosen the olamp screw and pull the lens box down
to remove it. Do not dis~assemble the lens boxea, Each 1s ldentified
by a color corresponding to the color on the clamp rings (excepting the
straight lens boxes directly over the underlights which have no color).
In replacing, make certain these colors correspond.

79. To foous these lsns boxes, place a pisce of paper on the flares.

Make sure the underlizhts are fully seated. Move the lens box
up and down and turn back and forth until the sharpest, brighteat llght
shows on the paper, centrally located in the flare. Clemp sscurely in
this position. In order to reech goms of the rear lens boxes, it 1s
usually necessary to remove soms of those in front.

UNDERLIGHTS (Fige 2) (Underlight Compartment)

80. Each underlight furnishes light to several lens boxes. For this

reason, it is necessary that these underlights be speclally pre-
focussed for use with the Richaudio System. When replacement lamps are
ordered, return ths 0ld ones for oredit. Do not use any lamps other
than those especially selected and prefocussed for this use.
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81, On 110-volt installations, each underlizsht is independent of the

other and individually supervised by relay G and H (and J when
there are three underlights). On two-underlight cabinets, 220 volts,
the underlights are in series and supervised by relay G. If either is
removed or burns out, the other will also go out. Failure of either
lamp releases Relay G to operate the troubls signals. On three-
underlight oabinets, 220 volts, failure or removal of either the left or
right underlight causes the other to go out also, and causes Relay G to
release to operate the trouble signals. The center underlight is
supervised by Relay H.

BUZZER (Fige. 2) (Underlight Compartment)

82. The buzzer is located in the rear of the underlight compartment,
to the left of the audio tube, on a level with the underlights.
Operation of the buzzer indicates a derangement.

AUDIO LAMP (Fig. 2) (Underlight Compartment)

83. The Audio Lamp is the large lamp located on the bottom plate of the

Underlight Compurtment. This lamp is provided with a special type
base to permit replacement without disturbing proper focus. To remove the
lamp, press domn slightly and turn left (about 1/4 turn) until lamp is free,
and 1if't out. To replace lamp, set in socket with the two heavy wires
supporting the filament direotly to the rear, press down and turn to right
until it snaps into position. his lamp is operated at considerably
bélow its normal rated voltage and will continue to operate for a much long-
er time than the underlights whioh are operated at full voltage. The
brilliancy of this lamp is controlled by the meter control. Constant
voltage is maintained on the audio lamp by the voltage regulator. The
audio lamp iz supervised by relay E. Failure of the lamp releases this
relay to ocause operation of the trouble signals.

AUDIO LENS AND MIRROR (Fige 2) (Underlight Compartment)

B4. The light from the audio lemp is focussed by a lens and direoted

through the audio tube by a mirror, both of whioh are mounted in a
removable holder set in the bottom end of the audio tube. As this lens
end mirror becoms dirtier, less light reaches the photo-cell which causes
a drop in the meter reading. Adjugtment of the meter ocontrol, to re-
store the meter to 50, inoreases the light output of the audio lamp whioh
will finally reach a maximum. When the meter control arrow points to
the right, to cause a meter reading of 50, avdio lens and mirror should be
removed and oleaned.

85. To remove the lens and mirror, first remove the audio lamp (See
Par. 83). Then remove the three thumb sorews around the lens
and withdraw the holder. In replacing, set the holder on the two

gulde pins and fasten down securely.



RICHAUDIO VALVES (Pig. 6) (Underlight Compartment)

86. The automatic Richaudio (solenoid) Valves, whioch divert the air
samples from each space into the audio tube for photo-selectric
inspection for smoke, are contained in the block castings on the sides of
the cabinet around the audio lamp. These blooks are provided with a cover
plate (held by 3 screws) which clamp the valve solenoids in place. To re-
move & solenoid, remove both main fuses, remove the cover plate, remove the
two wires from the solenoid terminals and 1ift the solenoid out. The
bottom side of the valve blooks are provided with a manifold casting held
in place with 9 bolts. Each manifold conneots to the adjacent manifold
or audio tube by a short pisoe of heavy rubber tubing. The front side
of each manifold 1s numbered, these mmbers being for each walve correspond-
ing to the respectively numbered flare. Vhen a manifold is removed, the
valve plungers will fall cut. Care should, therefore, be taken to avoid
dropping the valve plungers into the base of the ocabinet.

87. Normally, all valve plungers rest on the ports in the valve mani-
folds, blocking the paseage to the audio tube and opsning the one
to the flare. When the timer is in operation, each solenold is opsrated
in turn, lifting one valveplunger to opsn the passage through the mani-
fold to the audio tube and at the same time blocking the one to the flare.

88. There is a maximum of eight valves in sach bloak, but in some in-
stallations there are less, as shown by the numbers on the mani-
folde The unused valves are blocked off with plugs.

89. To replace the valve plungers and manifold, prepare a plece of

stiff cardboard or similar thin material about the same size as
the top of the manifolds Place the plungsrs in the block, starting at
one end, and hold each in place by the cardboard strip, sllding this
along until all are in place. Then, insert the port of the manifold
into the rubber oonnector and raise agalnst the cardboard which mey then
be withdrawn. Insert the holding sorews and thread up until the mani-
fold is about 1/8" from the block, permitting all walve plungers to be
s®en. Start the system in operation to check operation of each valve
visually. Make certain that all plungers have been replaced. Then
olamp the manifold Gightliy.

90, When valve blocks are mounted on the sides of the cabinet, 1t 1s

necesgary to remove these manifolds to meke the rear manifolds
accesaible, When all valve manifolds ars olamped tight, oheck proper
operation of the valves by observation of the silk flickers in the
flares (See Par. 67).

RELAYS (Underlight Compartment)

9l. The supervisory and cirouit control relays (Fig. 2) are mounted
on the under side of the underlight plate. Each 1s provided
with a sliding cover. These relays are designated by letters but are .
not marked. Relay C is the front left; Relay D is the center left;
Relay E is the rear left; Relay F is the front right; Relay G, second
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right; Relay H (on 110-volt installations, or on 3~underlight 220-volt
installations) is the third right; Relay J is the fourth right on 3-
underlight 110~volt installations.

REIAY C (Underlight Comparitment)

g2, Relay C is normally released and operates when the Fire Relay

(in the rear of the Visual Compartment) operates, causing
operation of the alarm signals. If relay C is operated manually (by
pressing the coll armature) the alarm signals should operate.

RELAY D (Underlight Compartment)

93. Relay D is normally operated (when the audio part of the cabinet
1s in operation) and is in series (together with two fuses and
resistor Q) with the auxiliary alarm gong. A small supervisory ourrent

continuously flows through the wiring to the auxiliary gong and through
the gong to hold Relay D in its operated position. Interruption of
this supervisory ocurrent, due to a broken wire, blown fuse (which may re-
sult if this wiring is grounded or short-circuited), or similar derange-
ment, releases this relay to operate the trouble signals.

REIAY E (Underlight Compartment)

94, Relay E is normally operated (when the audio part of the oabinet

is in operation) and is in series with the audio lamp. Failure
of this lamp relsassa this relay to operate the trouble signals. Failure
of the audio lamp removes all light from the photo-electric cell which
oauses operation of the Fire Relay, which in turn causes operation of
Relay C. Operation of Relay C ordinarily operates the alarm signals,
but in this case the release of Relay E cuts off the alarm signals to
prevent a false alarm due to failure of the audic lamp.

REIAY F (Underlight Compartment)

95. Relay F is normally operated end is in series with the exhauster
motor. Failure in this moter circuit releases this relay to
operate the trouble signals.

RELAY G (Underlight Compartment)

96, Relay G is normally operated and is in series with both underlights

(on 220=volt 2-underlight inastellations) or with the left under-
light on 110~volt installations, or with the left and right underlights (on
220=volt 3-underlight installations). Failure of an underlight releases
this relay to operate the trouble signels.

RELAY H (Underlight Compariment)
97 Relay H is nnnhllly operated. Itis in series with the right
underlight on 110-volt installations; it is in series with the center

underlight on 220-volt 3-underlight installations. Failure of an under~
light releasss this relay to operate the trouble signals. It is not used
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on 220-volt 2-underlight installations.

REIAY J (Underlight Compartment)

98, Relay J is normally operated. It is used only in 110-volt 3-under-
light installations and is in series with the oenter underlight.

Failure of this underlight releases this relay to operate the trouble signals.

CIRCUIT BREAKERS - EXHAUSTER UNITS (Fig. 2) (Located in Underlight Compartment)

99, Circuit breakers are provided in both sides of each exhauster unit

eircuit., The purpose of the circuit breakers is to cut out exhauster
unit motors before main fuses blow due to overloads caused by a faulty motor
cireuit., The breakers are so designed thet momentary overloads due to start-
ing will not cause them to operate,

The operation of any circuit breaker is indicated by the green t rouble
light and trouble buzzer. After correcting fault, the operated circuit breaker
may be reset by turning to "on" position. It is impossible to reset the breeker
until the fault is eliminated.

If hoth exhauster units become inoperative, the entire Richaudio System
should be shut off.

FUSE PANEL (Fig. 2) (Underlight Compartment)

100. The fuse panel mounts two pairs of fuses and a two-position switch.
The TOP PrIR OF FUSES (marked MAIN - 6 AYP) are in the feed line
from the ship's power cirouit., The left hand one is positive, the right is
negative. Never attempt to operate the Richaudio System on alternating
surrent., Removal of these fuses disconnects the entire system. It 1s
important that fuses of 6 ampere rating be used to provide full protection
to the system. If either of these fuses should blow repeatedly, the system
should be inspected, especially for grounds. If tests show the system is
grounded, place all circuit breakers to "off" position. (See locetion on
Fig. 2.) Disconnect the auxiliary gong c¢ircult by removing fuses. See Par.10l
for locations., If fault still exists, it is in detecting cabinet itself, If
it is oleared, then test motor ecircuits and auxiliary gong circuits for fault,
Do not use a higher fuse rating than 6 amperes, It is also recommended that
non-refillable fuses be used in all cases. Use of refillable type fuses mekes
it easily poesible to insert higher rating refills without any outside indica-
tion of this condition.

10l The BOTTOM PAIR OF FUSES (marked AUX. GONG =1AMP.) are in the two
lines to the extermal auxiliary gong. Singce these lines are
usually of considerable length, there is a possibility that they may be
acoldentally grounded, short-ocircuited or cut, If either of these fuses
is blown {causing operation of trouble signals) when no fire alarm exists,
the cause will probably be a ground in the external wiring. If a fuse
blowz at the time of a fire signal, the ocause will probably be elther a
ground or short olrouit in the external wiring or gong. Fuses of low
rating are used in this circuit to insure blowing these fuses for trouble
in this line, rather than blowing ths main fuses. If, for some reason,
no gong is used in the Engine Room or at other remote location {Bureau of
Marine Inspection and Navigation - U.S.A. requires a gong in the engine
room), it will be necessary to comnect an ordinmary inoandescent lamp (25
to 50 watts) across the auxiliary gong terminals to provide a circuit for
the supervisory current to hold Relay D in its operated position. If
this is not done and Relay D is tied up in lts operated position, the
Smoks Alarm Switeh could be left unintentionally in the down position,
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without causing a trouble signa]. In this oase, the gong would not oper~
ate at the time smoke is detected. This lamp will 1light when the oabinet
gong rings. (See Par. 139)

102. The TWO-POSITICON SWITCH on the fuse panel is a control used to per=-

mit operation of the visual portion of the cabinet (Rich Visual
only) without the audio portion when to the left; or to permit operation of
the visual and audibvle together (Visual and Audible) when to the right.

103, If a derangement ocours in the audio portion of the cabinet, which

oannot be corrected at the time, this switch should be set to the
left to disconnect the audio system, leaving the vizual Rich System in
opsration. Do not leave the entire Richaudio System connmected with the
Trouble Switch left down except while determining the cause of the trouble.
(See Par. 111)

SPARE PARTS (Fig. 2) (Underlight Compartment)

104. Receptacles are provided for holding two spare audio lamps and
six spare underli:hts. In addition, a covered compartment should
contain misoellaneous spare parts as listed below:

24 Silk Flickers 1 Valve Coil (solenoid)
) 4 6 -Ampere Fuses 1 Valve Plunger

2 1 -Ampere Fuses 3 Rubber Connectors

4 Exhauster Motor Brushes 2 Timer Shift Springs

4 Timer Motor Brushes 2 Timer Brush Springs

2 Voltage Regulator Motor Brushes 2 "Red" (Green) Lamps

Misoellaneous Sorews

GENERAL OPERATION

105. l. Normal Running
2. Deteotion of Smoke
3. Trouble Signals

NORMAL RUNNING

106, In normal operation, prepared to detect smoks, no lights show on
the control panel and the gongs and buzzer are silent. The Ex-
hauster Unit Switch may be in either position, the Trouble Buzzer and the
Smoke Alarm Switohes are raised ("On") and the Cabinet Light Switch is
down ("Off"). The meter reads 50 (at the arrow) and the number of the
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Line Indicator changes every four seconds, approximetely., All silk

fliokers wave actively, excepting the one corresponding to the number
shown by the Line Indicator. The air exhaust valve should be opensed
to the wheelhouse (or space in which it is located). The top of the

cabinet, especially near the Meter Control, gets fairly hot but this
is a normal condition.

107. If the switch on the fuse panel is set to the left (Rioh Visual
only) the meter reads 0, the mmber shown by the Line Indicator
does not ohange, end all silk flickers remain active continuously.

ADJUSTMENT

108, It i1s important that the meter reading be kept at 50 by slight

read justment of the Meter Control. The meter remding should
be observed about once & day, readjustment beinz made if necessarys In
normel service, the meter reading gradually falls, due to dust collect-
ing on the lens and mirror in the Underlight Compartment, the frequency
of readjustment being determined by the amount of dust being drawn from
the proteoted spaces. (See Par. 44)

EXHAUSTER UNITS

h

108, It is recommended that the exhauster units be alternated on a

regular change-over schedule, once each day. As a means of chock-
ing to make sure this is done, 1t is suggested to run Exhauster No. 1 on
odd calendar days and Lxhauster No, 2 on even days. This procedure serves
to keep the motors free of moisture, and reduces eny tendency to "freeze"
due to corrosion of the bearings.,

DETECTION OF SMOKE

110, When smoke issuss from a flare, no audible slarm is sounded until
the number of the Line Indicator reaches this flare mumber. The
gmoke will then become "dead" in the flare and the meter reading will drop.
If the smoke is sufficiently dense, the meter reading will drop to 45 or
below, causing operation of the alarm signals (oabinet gong, red light and
suxiliary gong). The alarm signals mey clear momentarily if the voltage
regulator operates, but will start again when the regulator outs out.
(See Par. 133) When the alarm signals operate, the meter reading will
rise and the smoke will again become active in the flare. The Line In~
dicator number will remain fixed, usually indicating the only line carry-
ing smoke. All flares should bs oarefully examined for smoke by observ-
ation through the small windows, comparing one with another. Although
smoke may be visible over several flares, it will actually be passing only
from those in which i¥ Is visible through these windows. Smoke may be
issuing from more than one flare, even though the fire may be confined to
one space, due to leakage below decks, from onse space to another, but the

smoke will probably be most dense in the flare for the space in which the
. fire exists. ,

111. The number shown by the Line Indicator should be taken as & guide
only; the actual looation of the smoke source should be determined
by wisual inspection of the flaresw
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112, By comparing, visually, the appearance of the air stream passing

by the several flare windows, smoke of extremely light density
can be seen dus to the intense light beams in the flares, Smoke can be
detected in this manner which will not bs dense snougzh to ocause an audibls
signal or to be visible over the flares.

113. When the smoke alarm signals have operated, the gongs may be
silenced by depressing the smoke alarm switoh to "Off", leaving
the red lamp on. If desired, the re«check button may be held depressed
until the Line Indicator number changes, and the meter reading moves above
45, when the automatic inspection of each line will continue until a line
carrying smoke is reached, when the alarms will operate again. If the
alarm is cleared by pressing the re-check button, while the Smoke Alarm
Switch is "Off", the red lamp will go out and the trouble signals will be
operated (buzzer and green lamp) which may be silenced by turning "On"
the Smolke Alarm Switceh.

TROUBLE SIGNALS

Important Note: No audible fire alarm ocan be given while
trouble is indiested. If trouble cannot
be oleared immediately, switch system over to Rich Visual
only (See Par. 107) as continued operation under trouble
conditions may cause further demege to the equipment.

114. The trouble signals operate (buzzer and green light) for one of

the causeg ligted below. To determine whioh of these ocaused
the signal, it is suggested that the possible ceuses, listed below, be
tested in the order given. Setting the Trouble Buzzer switch to "Off"
silences the buzzer but leaves the green light on.

A. Smoke Alarm Switoh depressed ("Off") when no aotuel alarm exista.
B. Exhauster Unita: Turn buzzer on and transfer to other exhauster.
If trouble signals stop, first exhauster motor
is defective,
C. Underlight: Remove front bottom panel. If underlight is
out, replace with new one. Seat firmly in
socket. On 220-volt inatallations, failure of one underlight may
cause a second to go out also. Replace firat one mnd then the
other, if neoessary, to determine which is defeotive.
De Audio Lamp: If the audio lamp is burned out, set the fuse
panel switoh te Rich Visual only. . To remove
this lamp, press down slightly and turn left (about 1/4 turn)
until lamp is free, and 1ift out. Set a new lamp in the socket
with the two heavy wires suppoerting the filament directly to the
rear, press down and turn to right until it snaps into position.
8et switoh to Viasual and Audible. Then adjust the Meter Control
for meter reading at 50.
E. Ship's Voltage Too High or Too Low: If the voltage falls below 95
or risee above 125 volts
(approximately) on 110~volt installations, or below 200 or above
235 on 220-volt installations, the voltege regulator will not be
able to automatically adjust the voltage on the audio lamp. To
determine if the voltage is out of range, the voltage may he
measured with a voltmeter moross the main fuses, the left one
being positive. If no voltmeter is available, remove the ocebinet
top and note the position of the arm on the rheostat of the




F.

115.

118,

voltage regulatore If it is near the bottom end of the range,
the voltege is too low. If the line voltage cannot be corrected
at the ship's generators, at the time, it will be necessary to
operate the Vigual Rioh System without the audie portion until the
correct voltage 1s restored.
Auxiliary Gong (or circuit): If the cause of the trouble signals
iz not ons or more of the above, the
derangement exists in the muxilliary gong or the wiring to this
gong. This may be tested by removing the cover of relay D
(second relay from front left side). Turn the bugzer switch
"On". Operate the relay by pressing the armature at the end of
the coil. If this stops the trouble signals, the derangement is
definitely in the auxiliary gong oircuit.

Remove both main fuses and test for ground to one of the Auxiliary
Gong fuses,

If this wiring is grounded or short circuited, one or both of the
auxiliary gong fuses may be blown. Do not replace the blown

fuses until the external wiring derangement is corrected.

117.
wires or

gong and
wiring.

118, AT

If no ground exists, remove the two wires to the gong from the
terminals in the right top of the cabinet and test for broken
short circuit, If either condition exists, remove the auxiliary
test the gong to determins if the trouble is in the gong or in the

MAINTENANCE AND INSPECT ION

ALL TIMES
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A. Metesr reading should be at 50 (if audio system is operating;
otherwise, at 0.)
Bs Ship's voltage at cabinet should be betwsen 100 and 126 volts
(on 110-volt installations); or, between 200 and 230 volts
(on 220~volt installations). Never attempt to operate the
Richaudio System (or the Rich Viasual System) on alternating current
which would permanently damage parts of the system. If there 1is
a possibility that altermating current may be accidentally connect-
ed to the system, a speclal relay may be obtalned from Walter Kidde
& Company, Inc., to be connected in the power supply line which
will autoniatically disconnect the system Af elternating ourrent is
applied.
C. Number of Line Indicator should change every 4 seconds, approxi-
mately (if audio system is runming).



119.

120.

121.

122,

D. 511k flickers should wave actively, except for line
corresponding to Line Indicator number which should be
dead 1f Richaudio system is operating; otherwise, all
chould be active,

DAILY

A., Adjust meter reeding to 650,

B, Change over to other exhauster unit, As a means of
checking to make sure this 1s done, it is suggested
to run Exhauster No. 1 on odd days and Exhauster No,2
on even days.

EVERY THREE MONTHS

A, O0il exhauster units., Use S5.A.E.20 W. sparingly.
B. 011 timer motor., Use S.A.E. 20 W. or 30 W, sparingly.
(See Par, 36)

EVERY SIX MONTHS

A. 011 voltage regulator motor. Use light imstrument oil
sparingly.

B. If audio lens and mirror have not been cleaned previously,
they should be removed and wiped off. (See Par, 44)

Ce If the lens boxes have not been previously cleaned, they
should be examined and cleaned, if necessary.

D, Run smoke tests on all lines. This may be done by use of
smouldering waste or smoking a cigarette close to an
accumulator. The smoke should be maintained for several
minutes in each lins.

EVERY TWO YEARS

It is recommended that all pipe lines be blown out at least
once every two years to remove accumulations of dirt., If pipe lines
are shown to be clogged by cessation of waving of silk flickers
(which should be checked by smoke test) they must be cleaned at
cnce, :

CAUTION: DO NOT USE water or oxygen for blowing out the pipe
lines. The use of axygen is especlally dangerous
as the possible presence of even a minute quantity of oll may cause
an explosion,

CIRCUIT ARRANGEMENTS
See Diagram 91300

EXHEAUSTER UNITS

123,

Series cirecuit through relay F, e¢ircuit breaker, exhauster motor,
circuit breaker, exhsuster switch and resistor L (or short cir-
cuiting bar at L). '

UNDERLIGHT - Left (110-volt installations)

124,

F=1223=B~-AC

Series circuit through relay G, left underlight and resistor
M (or short eircuiting bar at M).



-

UNDERLIGHT -.ngh£ (110-volt installations)

125. Series oircuit through relay H, right underlight end resistor M.
UNDERLIGHT ~ Center {110=-volt 3-underlight installation})

126. Series cirouit through relay J, cemter underlight and resistor M.
UNDERLIGHTS (220 volt 2~underlight installetion)

127, S8eries oirouit through relay G, both underlights and resistor M.
UNDERLIGHTS - left and Right (220-volt 3-underlight installation)

128, Series oirouit through relay G, both left and right underlights,
and resistor M, : '

UNDERLIGHTS - Center (220~volt 3-underlight installation)
129, Serlies oirouit through relay H, osnter underlight and resistor P.

TROUBLE BUZZER AND GREEN LAMP

v Important Note: No audible fire alarm can be given while trouble
is indioated. If trcuble cannot be cleared
immediately, switch system over to Rich Visual only (See Par, 107)
as continued operation under trouble conditions may cause further
damage to the equipment.

130, Operates, when switoh is "On", on releaze of any of relays D, E,
F, @ (E and J), or if either limit switch of voltage regulator
operates. (See Par. 114) If buzzer falls to operate with switch “On",
but green lamp lights, the buzzer is defeotive. If lemp fails to lizht
but buzzer operates, the lamp ie burnsd out or is loose in the soaket.
If neither buzrer nor lamp operates for derangement, examine relay (or
limit switoh whichshould have operated) including contacts. See Diagram
91300 for contaot arrangements.

PHOTO-CELL, METER AKD FIRE ALARM REIAY

131. Conneoted in seriss. The cell used is of the self-generating

typs, oonverting light energy into eleotrical ocurrent, whioch
holds the Fire Alarm Reslay clear of ita contaots, the meter indiocating
the ourrent being generated. The amount of light reaching the cell
{whioh determines the ourrent it generates) is dependent on the light
output of the audlo lamp, degree of cleanness of lens and mirror, olear-
ness of air in audio tube (decreased by smoke} and degree of cleanness
of glass ocover of photo=cell. (Ses Par, 44)

FIRE ALARM REIAY RESET

132, When the fire alarm relay closes itz contacts, it is necessary

to move the oontaote apart mechanically to restore the relay to
normal. A solencid and plunger, controlled by the Re-check Buttrn,
operates thisz reset. This solenoid is in a series cirouit oonsisting
of the Line Re~check Button, resistor W end tne solenoid.

Pel223=B-41
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The solenoid 1s also operated automatically if the buzzer operates or
if the groen lamp 1s on. This reset solenoid plunger behind the relay
should move fresly.

SMOKE AIARM SIGNALS

Important Note: Ko sudible fire alarm can be given while trouble
is indicated. If trouble cannoct be cleared
immediately, switch system over to Rich Visual only (See Par,107)
as continued operation under trouble conditions may cause further
damapge to the equipment.

133, These are the cablnet gong, red lamp and auxiliary gonge. These
should operate if the meter reading falls below 45 (approximately),

which should ocause operation of the fire alarm relay. Operation of

this reley causes operation of relay C. (This reley is in series

with resistors $ and S40 on 220-volt installatione.) Operation

of relay C closes its contacts to operate the gongs and the red lamp. The
lamp lights directly from the relay ocontacts but the gong switoh is in
series with the gongs to permit these to be cut off. In addition, the
two auxiliary gong fuses are in the line to the auxiliary gong. If either
of these fuses blows out at time of a fire signal, this external line to
the auxiliary gong (or the gong) is either shortecirouited or grounded.
When a fire alarm occurs the alarms will remain locked until released by
operation of the Re-check Button. If the voltage regulator operates,
however, the alarms will clear (gongs will stop and red lamp go out) for
the few seconds the regulator is in operation. The alarms will come in
again when the regulator cuts out. (See Par. 134)

134, When the line voltage to the Richaudio System drops considerably,
the meter reading falls below 45 which ordinarily would cause a
fire alarm, When the voltage drops, however, the center relay of the

voltage regulator operates to cause the regulator to compensate for this
voltage drop;at the same time, it closes a circuit through resistor V to
feed a small ourrent through the fire alarm relay. (See Par. 55) In
addition, contacts of the center relay of the voltage regulator open the
circult to the alarm signals. ithen the. regulator completes its ad-~
Justment, the normal oircuits are remade and the ocurrent through V is cut
off, If the voltage falls so low that the regulator oannot compensate
for the drop, the left limit switch of the voltage regulator is brought
into aoctlon to stop the regulator motor, to cause the trouble signals %o
operate and to operate the reset to prevent smoke alarm signals which would
otherwise oacur. If the voltage falls out of range, the audio system
should be shut off (leaving the visual running) until the normal line
voltage is re-established. Failure of the audlio lemp removes all light
from the photo-electrioc cell whieh would cause operation of the alarm sig-
nals, were 1t not that failure of this lamp releases relay E which cute
off the alarm clirouits.

135. If the gongs operate but the red light does not show, the lamp is
burred out, or ls loose in its'socket.

136. If the smoke alarm switch is ralsed and the red lamp shows but
the oabinet gong does not operate, the gong is defective.

137. If the auxiliary gong does not operate, one or both of the aux~
illiary gong fuses may be blown, indlcating e ground or short cir-
ouit in the externsl wirlng or the gong ltself.



138. If none of the alarm signals operate vhen the meter reading is

kept below 45, and the voltage regulator 1is not operating or the
trouble signals operating, the fire alarm relay may not be closing its
contacts, indicating improper adjustment. If the relay contaots are
olosed, relay C should be operated, If relay ¢ is operated, its ocon-
tacts or those of the left limit switoh or of the center relay of the
voltage regulator may be dirty, preventing eleotrical contaot, The alarm
signals should operate if relay C is operated manually by pressing the
armature against the coil,

AUXILIARY GONG SUPERVISION

139. When the auxillary gong oirouit is normal, relay D is held operat-

ed by a small supervisory ourrent flowing continuously through re-
sistor Q, (short ciroulting bar on 110-volt installations) relay D, the aux-
iliary gong fuses, the wiring to the gong, the gong itself and the smoke.
alarm switoh, This oircuit may be tested for proper supervisory aotion
by depressing the Smoke Alarm switoh which should release relay D to operate
the trouble signals.

CABINET LIGHT

140. This lamp is & 25-watt 116-volt frosted showcase lamp and is in

series with the Cabinst Light switoh and resistor R (short oir-
oulting bar on 110-volt installations). A 115-volt lemp is used on both
110~ and 220-volt installations.

AUDIO LAMP

14]1. The audio lamp is in series oirocuit consisting of resistors S and

8 (short circuiting bars on 110-volt installations), motor driven
rheostat of voltage regulator, relay E, the audic lamp and the Meter Control
rheostat,. Fallure of the audio lamp releasss relay E to cause operation
of the trouble signals. A oontact on relay E also ocuts the alarm gong
oirouit, to prevent a false fire alarm.

T IMER

142, The Timer motor runs oontinmuously (unless the fuse panel switoh

is at Rich Visual Only) and is in series with resistor 0 (or
short cirouiting bar at 0), and the motor ocomtaots above the ratohet wheel
to the lef't. When a fire alarm occurs, the solenoid above the ratohet
operates to break these contacts to stop the motor and also to release the
valve which operated to divert the smoke through the audio tube to cause
the alamm. The solenoid is operated by closing of contacts of relay C
and is in a series olrouit of contaots of relay C, the solencid, resistor
T (mounted on the Timer) and resistor O (or short oircuiting bar 0). When
this solenoid operates, the pawl should lift clear of the ratchet (adjust-
able stop), and the motor ocontacts should break about 1/16 of an inoch (ad-
justable),

VALVE SOLENOIDS (Riohaudio Valves)

145. The wvalve solenoids are operated, one at a time, by oircuits

F=1223-B=-43
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through the contacts of the multi-contaot plate on the right side of

the Timer. On installations of 17 lines or more, there is one point
for each valve; on installations of 16 lines or less, there are two or
more points for each valve, corresponding to the mmbers on the indiocator
drum. The valve solenoid, when operated, is in series circuit consist-
ing of the motor contacts over the solenoid on the timer, the valve breek-
er contacts which are opensd momentarily on each revolution of the cam,
the contact on the multi-contact plate, the velve solenoid and resistor

N. The valve breaker contacts on the timer, which break on each revolu=-
tion of the cam, are adjustable. They are provided to break the circuit
to the valves when the circuit is being shifted to the next valve to pre~
vent arcing at the small silver contaots of the multi-contact plate. If
adjustment is necessary, this screw should be turned to reduce the time
these contacts remain open until sparking is first noticed on the multi-
contact points. The screw should then be backed out oms full turn and
lockede. No sparking should oocur at the multi-contaot points (unless
the indicator drum is turned manually).

VOLTAGE REGUIATOR

144. When the voltage regulator is operating correctly, the voltage

across the third and fourth terminals (from the left) will be
approximately 90 volts. The rheostat is provided with three terminals
pointing to the left. If one end of a wire ig touched 4o the bottom
terminal and the other end held to the resistance winding of the rheostat
below the arm, the regulator should automatically operats, moving the arm
upward a distance approximately equal to the amount of reeistance winding
that has been short circuited (unless the top 1imit switch iz caussd to
operate ). If the end of the wire is moved back and forth on the resist-
ance winding, the arm should automatically follow. When the regulator is
opsrating, the meter reading will drop considerably, suddenly returning to
50 when the regulator cuts off. The regulator will be opsrating correot-
ly if the metsr reading returns to its approximate position(within a range
not wider than two meter divisions).

145, In many oases, it may appear that the voltage regulator operates

too oftens If the ship's line voltage is checked with a volt-
meter, the reading may seem to be nearly constant. Aotually, however,
the voltage may be varying beyond allowable limits insofar as the Rioh~
audio System is concerned since this system is dependent on holding a
closely adjusted voltage on the audio lemp if the system is to respond to
& low smoke concenmtration.

L ]

The Riohaudio System itself may be used to determine if the lime
voltage is aotually varying beyond allowable limits; or if the voltage
regulator 1is deranged.

To make g cheok test, remove the B resistor of ths Voltage
Regulator (second from rear) at some instant. when the regulator is not
operating and the meter is at 50. This will prevent the regulator from
operating but will leave all other cirouits oomplete. The reading cof



the metsr, therefore, will be a measure of the ghip's voltage but changes
will show a greater variation than the ordinary voltmeter. If the meter
reading moves slightly less than one division from 50, the voltage regu-
lator would have operated if the B resistor has been in place. Generally,
1t will be found that the meter changes its reading constantly, possibly
gradually reaching 45 or below (when a fire alarm should occur) and rising
to 55 or sven highsr. This is generally the case in port, especially on
ships equipped with elsotric winches. If this is the case, the rezulator
has been responding correctly. This can be furtner checked by allowing
the meter reading to move away from 50 and then inserting the B resistor.
The regulator should restore the reading to 60.

If, howsver, on removing the B resistor, the metsr remains dead
on 50, without showing any kicks or slow changes and for much longer periods

than the regulator has previously remained dead, it may be assumed that some
derangement exists in the regulator.

‘B e ok
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DIRECT CURRENT POWER SUPPLY
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DETECTING CABINET. SEE DWG # 91300

Method of Supervising Power Supply to Richaudio Smoke Detecting Cabinet

A low resistance series relay is connected in one side of the
power supply lines at a point conveniently close to the cabinet. The
entire current supply passes through the relay to hold it operated.

If this current flow 1is interrupted, due either to failure of the

power supply our to the blowing of fuses wilthin the cabinet, the relay
releases permitting 1ts contacts to close the clrcuit to the "Power
Off" signal. The audible signal obtains its actuating power from the
emergency power supply over a clrcuit separately fused from the circuit
supply to the Aichaudio System.

I
ASSEMBLY NO, |

Walter Kidde & Company, Ine.
80 WEST ST., BLOOMFIELD, NEW JERSEY
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INSTRUCTIONS FOR REMOVAL AND REINSTALLATION OF
NON-QUICK RELEASE CYLINDERS

INSTRUCTIONS FOR REMOVAL OF CYLINDERS

These Instructions are to be carefully observed in the order given below
when any one or group of cylinders is to be removed at any time.

l. Loosen the nut holding the 3. Loosen oak rack nuts and re-
connecting loop to cylinder move the oak racks.
valve. Swing loop away.

4. Remove cylinder.
2. ©Screw nipple cap on valve outlet

NOTE: SET CYLINDER IN SUCH A POSITION THAT IT CANNOT FALL DOWN AND
DAMAGE VALVE. IF NECESSARY, LAY CYLINDER DOWN.

INSTRUCTIONS FOR RECHARGING CYLINDERS

When the cylinder is to be recharged, screw on the nipple cap and cast
iron cylinder cap (shown below) and return to Walter Kidde & Company,
Inc., or the nearest carbon dioxide manufacturer. A 1ist of carbon
dioxide manufacturers is given on the last page of this book.

Vhen returning cylinder to other than Walter Kidde & Company, Inc., be
sure to provide the manufacturer with the necessary wrenches and spare
safety discs, which are to be found in spare parts box.

INSTRUCTIONS FOR RE-INSTALLATION OF CYLINDERS

CYLINDER Cap

Upon return of fully charged cylinder,
remove cyiinder cap and nipple cap, and
return them to the engineers'! storeroom.
DO NOT REMOVE THE SAFETY OUTLET CAP.
Cylinder 1s now ready for installation.

1. Set eylinder in place with valve

CYLINDER VALVE PARTS outlet pointing in proper
direction.
@ 2. Install oak racks and tighten
bolts.
1 2 3 4
L QIINDER VALVE STDM WRENCH 3. Connect loop to cylinder valve
2 ERLBRE R ESIEae outlet wrench tight.

SPARE PARTS



INSTRUCTIONS FOR REMOVAL
OF
PULL-OPERATED AND WEIGHT-OPERATED CYLINDERS

These instructions are general for removing cylinders operated either by weight or by pull, and

are to be carefully observed in the order given below when any cylinder or group of cylinders is
to be removed at any tims.

L.

CAUTION: When removing a charged cylinder, avoid turning the lever clockwise (when facing
valve with lever nearest you) as this will discharge the combon dioxide gas with
possible injury to workmen. _

If the cylinder has been discharged and is of the pull-operated type, return the lover of the

cutter valve to its normally set position. To do this, roiate the lever counterclockwise (when

facing valve with lever near you). A group of cutter valve levers may be rotated to set
position by merely pulling the end lever.

If cylinder is of the weight-operated type, remove the weight from the end of lever. This is

done by slipping the connecting link, holding the weight, past the cross-pin at end of lever.

When removing cylinders, it is not necessary to disconnect the lever from cable on either weight

or pulloperated cylinders.

If cylinders cre connected to the manifold by loops of the rigid type, loosen both coupling nuts.

Do not back off the nuts entirely. If flexible loops are provided, the nuts need not be loosened.

Remove the cutier valve and lever assembly from cylinder valve by loosening the lsft and right

nut holding cutter valve to cylinder valve. Do not remove lever from cutter valve. Carefully

swing cutter valve, lever and loop away.

Screw on safety outlet cap. See sketch for identification of parts, The safety outlet cap should

always replace the cutter valve before cylinder is removed from the cylinder rack.

Remove cylinder racks.

Remove cylinder. It is recommended that the cylinder cap be screwed on, to prevent damage

to cylinder valve during removal. This cap, however, is not included in the empty weight of

the cvlinder.

If the cylinder has been discharged, examine cutter in cutter valve and remove the cut-out sec-

tion of the salety disc, which will be found in extreme Inner end of cutter.

INSTRUCTIONS FOR RECHARGING
PROTECTION CAP

USED ON AL CUTTER vaLvE KIDDE & LUX cylinders should be recharged
STRLLATINS (N A with "hbone dry” carbon dioxide. This can be
done at any recharging station listed in this in-
T,“ﬁ%ﬁ“&fi",l_,”ﬁmm gtruction book or see KIDDE or LUX System or
- Walter Kidde Sales Agency in your telephone
AFETY QUTLET CaP directory. Cylindera in the vicinity of New York
that are sent to us for recharging should be sent
AFETY DIX BUSHING 1 to our plant at 60 West Street, Bloomfield, N. J.

AFETY DISC ASSEMBLY When a cylinder is being sent for recharging,
(raane o e see) make certain the safety outlet cap has been as-
sembled to cylinder valve (as directed in Item 4
above). The large steel cylinder cap should be
screwed over the cylinder valve to protect it dur-
ing shipment.

G

sketch. This equipment will be found with the spare parts,
or in the control box; and is required in the recharging of an

Company, Inc., provide the recharging station with the O
necessary wrenches and spare safety discs as shown in the .ldni
1 2 D 4

empty or partially filled cvlinder. Specify Package No. 2517 %ﬁﬂ&é"ﬁﬁ?&ﬁﬂ&"ﬁtma
for cylinders marked “ICC-3A-2205" or "TCC-3A-2300"; Pack- 4 ENVELOPE CONTAINING SATETY DISC

age No. 2518 for cylinders marked "ICC-3A-2015"; Package
No. 2514 for cylinders marked "ICC-3A-1800" or "ICC-3A".

CYLINDER VALVE PARTS
When returmning cvlinder to other than Walter Kidde &

I CYUNDER VALVE STEM WRENCH

FORM 233) 3M 3:43 spm PARTS



INSTRUCTIONS FOR RE-INSTALLATION
OF
PULL-OPERATED CYLINDERS

Upon return of fully charged cylinder, place in cylinder rack before removing large steel cyl-
inder cap. {See skeich on preceding page for identification of parts.)

1. Install the cylinder racks or cylinder straps, and tighten bolts only enough to allow turning
of cylinder as may be required later.

2. Remove the large steel cylinder cap and the perforated safety outlet cap and retum them to the
store room. Do not remove the top brass protection cap or side brass nipple cap.

3. Turn cylinder so that safety outlet points in the proper direction; and install the cutter valve
according to the following directions. It is imporiant to follow these directions exactly to avoid
possible injury to workmen and loss of gas.

METHOD OF INSTALLING CUTTER VALVE

(% 2 34 7

— ! p
! \ = kL (
©)
6 NOTE -~ INSPECT CUTTING EDGE OF CUTTER,

DO NOT RE-INSTALL A DAMAGED CUTTER
AS IT MAY NOT PIERCE THE DISC PROPERLY
RETURN BAMASED CUTTERS TO OUR FALTORY
AT 60 WEST ST, BLOOMFIELD, N.J FOR REPAIR,

CAUTION: Avoid lurnmcj the lever at any time after cutter valve has been installed as this will
advance the cutter, cut the safety dise and release the gas.

{a) Hold cutter valve and lever assembly and tum lever (5) counter<lockwise to cause cutter
(3) to recede into cutter valve body (4) as far as possible.

{(b) Put left and right nut (2) about one tum on cutter valve thread.
NOTE: A washer IS NOT to be used between cutter valve and cylinder valve.

{c) Hold cutter valve so that outlet (7) is in proper position (lever should then be about
30° above horizontal). Turn left and right nut to calch safety disc outlet (6} and make
up threads by hands. Do not tighten nut until copper loop has been connected as
under {4).

4. If cylinders are provided with flexible loops, disregard this item entirely. If the loops are of the
rigid type, tighten both coupling nuts of loop securely.

5. Tighten left and right nut (2) on cutter valve securely, making sure that about an equal number
of threads show on each side.

6. Tighten the bolis of the cylinder racks or cylinder strap securely.

7. Make certain cable is securely connected to the end of each lever.

FORM 234D
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following recharging service statlons.

Kidde Recharging Service Stations

United States and Canada

Carbon dloxide cylinders manufactured by Walter Kidde & Company, Inc., bearing trade names of “Kidde-LUX", “LTUX",
and “Kidde' used for fire extinguishing, airplane flotation, and life raft inflation purposes can be recharged by any of the

can provide immedlate service through the use of this pump,

UNITED STATES

ALABAMA MARYLAND
Birmiogham » Asgoelated Englneers Baltimore *Harry Fried
747 Martin Bullding 3230 Carlialg Are,
Crystal Pure Carbonle, Ine, Pure Carbonle, Incorporated
Moblle *Marine Speclalty Co. MASSACHUSETTS
BT N. Water 84 Boston H. W. DeVeer
ARIZONA {Lux Fire Equipment Co.)
Phoeniz Les DeMund 626 Park Square Bldg.
Central Warebouse Building Cambridge *H. . DeVeer
The Liquid Carbenle Corp. . (Lux Fire Equipment Co.)
CALIFORNIA 136 Broadway
Bakersfield *H. Ruasell Taylor The Liquid Carbonie Corp.
105 W. Moneta Ave, Pure Carbonie, Incorporated
Berkeley Pure Carbonie, Ine, Worcester «Haven W. Goodwin
Eureks *F. Breeden & Bon (Lux Fire Protection Co.}
705 Second Bt. 137 Front &t.
Fregno *H. P, Jorgensen & Co. MEICHIGAN
808 Broadway Alpena *Alpena Fire Department
Olendale E. Ivea Bay City *Bay City Fire Department
o 320 Kengeth Bd. Cadillae *Cadiliac Fire Department
Log Angeles E. Ives Charlevolx Fred E. Cartler
1326 E, 8th 5t 115 Aotrim Bt.
*Western Fira Prot., Ine. Detrolt *T, M, Glflesple
811 E. Third Bt. 3900 Grandy Ave,
The Liquid Carbonic Corp. The Liquid Carbonte Corp.
Pure Carbonic, Inc, Pure Carbonle, Incorporated
Osklsnd *L. N. Curtls & Bons Eacanaba *Eacensha Fire Dept.
451 Hydson St Grand Bapids  Folger Company
San Diego *Walter Kldda & Co., Inc., 527 8, Divigion 8t
t/o B V. Morrls & Co. Jackson *Wilbur Welding and
1203 Kettner Blvd, Supply Company
San Franelseo  *Industrisl & Marine Fire 202 Homewild Ave,
Equipment Co., Iue. Kalamazoo *Manufacturers Bales Co.
311 California Bt. 229 Parchmont Ave.
The Liquid Carbonic Corp. Langing *Lansing Fire Dept,
Santa Barbara *Coast Berv. Bia. Equip. Co. Newberry Newberry Fire Dept.
£10 Montecito Bt. R Fire Dept.
Btockton *Stockion Chemical Co, Sagluaw *H. E. M]ller
Wilmiogton Paul W. Hiller 2829 () T Ave,
815 Anulon Blvd, Saulte Ste. Marle Saulte Ste. Marie Fire Dept.
COLORADO South Haven South Haven Fire Dept.
Denver Urquhart Sesvice 5t. Ignace #5t.Ignace Fire Dept.
16th Bt. at Blake Wyandotte Pure Carbonic, Incorporated
The Liquid Carbonle Corp. MINNESOTA
GCONNECTIGUT Duluth *W. P. &B. 5. Mam Co.
Darlen Bre;gd]wr 8 Bervice Blatlon 324 W. Michigan 8L
Minneapolis The Liquld Carbonlc Corp.
Qroton Dumpot Mnrlne Bervice, Ine. P Pure Caqrhnnic. Inwrpnr:ptad
éﬁn‘ s Dock, 243 Thames 8t. Paul ‘Ch"“&lﬁﬂ(ﬁl“ &itSHAkW Ca.
1 nivers ve.
New London *Dument Marine Bervice, Inc. The Liquid Carbon,ie Corp.
524-28 Malon SI.. MISSOURI
Btratford *Stuart L. Whits Kansas (ity Walton-Vlking Company
563 Laughlin Ed Weat 2518 Holmes BL
FLORIDA The Liguid Carbonle Corp.
Jucksonville  *Moore Pipe & Sprinkler Co. Pure Carbonie, Incorporated
1150 W. Blate Bt. Bt. Louis Americen Fomon Equip. Co.
Cryatal Pure Carbone, Inec. 3811 Childrems Ave.
The Liquid Carbanie Corp. The Llquid Carbonie Corp.
Miami *J. Frank Knorr Pure Carbonic, Incorporated
. 528 N. W, Tth Ave. MONTANA
Tampa B s Boat Yard © | Billings *Artifclal Toe & Cold Storage
GEDRGIA . "
Atlania W, B. Calverley Buite "\ﬂrthwﬂbﬁﬂl Bgchlne &
Room 208 131 W, Galena St
1000 Peachitres 6L, N. B, 11 W, Galena ft.
Cryslal Pure Carbonie, 1ne, NEBRASKA
The Liquid Carbonic Corp. Kearney Raiph W. McBrayer
Savannsh *John D. Robinson Co. 11 Weat 261h Bt.
11 Bay Bt., W. {Omsha A. R, Peterson
IDAHOD 527 N, 33rd BL
Wallace Coeur d°Alens Hardware & NEW JERSEY
Foundry Co, Allenburst *Denegar Manufacturing Co.
612 Bank 8t. 317 Allen Ave.
ILLINOIB Bloomfleld *Walter Kldde & Co., Ine,
Chieago Walter Kidde & Co., Inc. 60 West Bt,
3% E. Wacker Drive P. F. Elchoer
;‘he %mrlll:dn ?ublonic Corp, A L. Ganther
. urs (arbonie, 1nc. East Paterson  *Welding Bu) 0.
Peoria The Liquid Carbonic Corp. 85 \Enn I':?pl{rc.he
Vandalia *Richard Lawless Margate *Werry H.Keim
1124 Kortb 5th BL 8805 Atlantic Ave.
Carbon Dioxide Recharglng Newsrk Pure Carbonie, Incorporated
Bervice North Bergeo  *Catbonle Sales Co
35 Enat Wacker Drive 5837 Hudson Boulevard
INDIANA g No. Plainfield  Approved Fire Protection Co.
Indisnspolls  *D. ;)é ‘Brﬁmh Trust. B1d 118 Westervelt Ave.
ankers g *Tri-| di 1 .
The Liguld Carbonle Carp. Sussex T e Walding Supply Co
Pure Carbonie, Ine. Trenton *H. M. Royal, Inc,
Terrs Haute Wrlie Me(iregor 689 Peneington Ave.
1owA T09% Wabash Ave, NEW MEXJCO
1
. Albuquerque *R. L. Harrlsan Co,, Ine,
Cownell Blufs  *4. B, Peterson 209-217 North 41b Bt.
Des Molnes Bolid Carbonic Corp. IEI‘ YORK
108 B. W. SBecond Bt. Albany *T. P, Banders
KENTUEKY Kidde-Lux Products Co.
Louaville J. B, Lewman 124-126 Bheridan Ave,
45 HII Bd., Castlewood The Liguid Carbenic Corp,
Pure Carbonie, Incorporated Pure Carbonie, Incorporated
LOUEISIANA - Brewster Fenaughlty Mfg. Co.
New Orfeang *Herbert 5. Hilter 69 Oak Bt.
. 116 Chartres Bt. BufTaio *Amerlean Allsafe Co,
The Liquid Carbonlc Carp. 1245 Niagara St.
MAINE The Liquid Carboaie Corp.
Portland *Frank J. Gill Pure Carbonle, Incorporated
(Lux Fire Bervice Co.) Hempstead *Edwin 8. Crane

Rhonld you have any difficulty please write to Walter Kidde & Company. Ipe..

13 Pear] 8L

67 Front Bt.

140 Cedar 8i,, New

Johnson City *Rossiter Bafely Equipt. Co.

¢/o Johnson City Fire Dept.
Central Fire Btation

Kingston Irving Egnor
41 Garden 8t.

Long Island The Liguid Carboric Corp.

City 4-03 48th Ave.
Mt Vernon *Baills Bros,

331 Locust Ave,
Walter Kidde & Co,, Ine,
140 Cedar Bt. (return to
our plant at 60 West
8t., Bloomfield, N. 1.}
*Joseph Littell
1338 Therlot Ave., Bronx
*Hansen & Hasle
135 Myrtle Ave., Brooklyn
*¥letor Anderson
Foot of Catroll 8t., City
Island

New York Clty

Newhburgh

*Louis H. Dubois
{Phone; Washingionville
35
Norihpert *Leng Island Fire Equipment
Co.
4 Bayview Ave.
Nyack *Capt. Wm, Paul Babecock
/0 Kolb Garage
N. Midland Ave.
Pelham *Harry Plickard

318 Fifth Ave.
Port Waahington *A. & R. Marshall
403 Maln Bt

Poughkeepsie  *Northeast Company
Delafield 84,
Rochester *C. E. Shear
141 Mariborough Rd.
Southampton *Carl A. Hennicke
Hampton Road
Syracuse *Rossiter Safety Equipt. Co.
Rm. 2B, University Bldg.
120 E. Washington 5,
Tarrytown *R. J. Hathaway

24 Hamilton Place

NORTH CARDLINA
Charlotte E. H. Giiliam Co.
1824 East 4th Bt.
Crystal Pure Carbonic, Inc.

OHID
AKrot

Roscoe Allerton
2443 K. Market Bt.
*Canton Supply Compaay
938 Cleveland Ave., 8. W.
Hareld E. Pelta
Hoom 803, 81. Paul Bidg.
111 Kast 4ith 5t
Econemy Fire Extinguisher
Hales & Svrvice
322 East Second Street
The Liquid Carbonie Corp.
Pure Carbonic, Incorporated
*8. B. Bmith
1200 W. Bth 5t.
The Liquid Carbonie Corp.
Pure Carbonie, Incorporated
*Wm. J. Dusenbery
655 8. Ohio Ave.
*Paul Hoerner
623 Easton Bt.
Mansfleld Oxygen Acetylene
Supply Co.
211 North Dlamond 5t.
*Jack Costa
2920 Broadway
Fire Ext. Bales & Service Co.

Canton
Cincinnati

Cleveland

Columbus
Dayton
Mansfleld

Toledo

Youngstown

GKLAHOMA
Tulss *W. L. Walker Co.
1009 South Main Bt.

Portland F. 8. Qannett,
Fyr-Fyter Products Co.
509 Bedell Blag.

The Liquid Carhenie Corp.

Pure Carbonle, Incorporated

PENNSYLYANIA -
Erie *Patterson & Btirllng
219 W. 11th Bt.
Appleby Bros, & Whittaker
*  Co. Ine,
216 Bouth Becond Bt.
Pure Carhonie, Incorporated
*1.. Earl Hall
3215 Arch Bt.
The Liquid Carbonie Corp.
Pure Carbonic, Incorporated
*Charles R. Newbaker
1116 Ridge Ave,, N, 8,
The Ligquid Carbonic Corp.
Pure Carbonie, Incorporated
*L. B. Fotter Co.
428 Bixth Ave.
Pure Carbonic, Incorporated

Harrisburg

Philadelphia

Pittshurgh

Seranton

Wilkes-Barre
RHODE ISLAND

Craznston *Arnold B. Wileox
(Lux-FIre Protection
Equipment Co. )
835 Park Ave.

Tork City.

Those¢ marked with an aaterisk (*) are in posseasion of a Kldde Recharging Pump and

SOUTH CARQLINA

Charleston *(as Engine & Eleeiric Co., Inc
280 Meeting Bt.
TENRESSEE
Chattanooga *C. It. Genter Company
2109-11 Broad Si.
Knoxvlle *Raoye]l Crown Rottling Co.
1502 MeCalla Ave.
Mempnhisg J. E. Dilwartk Co.
347 Bouth Front 8t.
Crysta] Pure Carbonie, 1nc.
The Liquid Carhonie Corp.
Naghville All. H. Witllams
{Fire Equipt. & Serrice Co.)
150 Fourth Ave., North
*Friedman Electric Co.
2804 West End Ave.
TEXAS
Amarillo *A, D, Gugenheim Co,
22T West Tth Bt.
Dallas *{ireene Bros., Ine.
1812 Griffin 8t.
Crystal Pure Carbonie, Tne.
The Liquid Carbonic Corp.
El Paso *Jay L. Harman Company
307 San Francisco 8t.
Ft. Worth Parker Browne Company
Houston *H. E. Bowman Company

2102 Leeland Ave,
The Liquid Carbonie Corp.
E. J. Mackey

302 Bhadwell Drive
The Liquid Carbonie Corp.

San Antonio

UTAH
Sait Lake City  Universal Safety Appllances

Co.
68 E. 4th Bouth Bt

YERMONT
Burlington *Chief Donald J. Keller
Fire DepL. Headquarierm
Bouth Winooskd Ave.
VIRGINIA
Norfolk *Paxten Co.
64 Commercial Place
The Liquid Carbonic Corp.
Rishmend *L. B. Sheffleld
2208 Mooument Ave,
Roancke *Bernard’s Machine Worlm
512 Commerce Bt., 8. W.
Rossiyn Fowler Carbonic Ce.
WASHINGTON
Seattle *Alexander Gow, Ine
587 Central Butlding
The Liquid Carbonic Corp.
Bpokane The Liquid Carbonie¢ Corp.
WISCONSIN
Manitowoe *R, A. Thillpy
802 Oak Bi.
Milwaukee *Winter Recharge Servies Co,
647 Weat Virginia Bt.
The Liquid Carbonle Corp.
Pure Carbonie, Incorporated
CANADA
Edmonton Gorman's Ltd
Liquid Carbonic Canadlsn
Corp, Ltd.
Halifax Stairs, Son & Marrow, Wm-
Liquid Carbonic Canadian
Corp, Ltd
Lendon *Fire Extinguisher Berviecs &
Sales
738 Maitland St.
Montreal 'Wnlte;: Kidde & Co. of Canada
444 Bt. Paul 8t., East
Walter Kidde & Co, of Canada
Ltd.
1449 Crescent Bt,
The Canadian Fire Hose Co.
Ltd.
827 Notre Dame Bt
Liquid Cirbonic Canadian
Ottawa *Peaple’a Gas Supply Co. Lid.
Regina Fire Fighting Equipt. Co.
507 Kerr Bldg.
Toronto *3afety Supply Co.
Hermant Bullding
Liquid Carbonic Canadian
Corp. Ltd.
Vaneouver *Burgess Bros. &k Co. Lid.
119 W. Pender St.
Liquid Carbonie Canadian
Corp. Litd,
Yerdun, P. 0 ‘Wniteit‘lsidde & Co. of Canada
3138 La 8alle Bird.
Winnipeg Filer-Bmith Machinery Co.

703 Confederation Life Bldg,
Liquid Carbonfe Canadian
Corp. Ltd,

* Pigseny Recharging Pump.
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Record of Cylinder Weights

NAME OF INSTALLATION No. of Sheets

OwNER or OPERATOR

SiGNATURE OF INSPECTOR

Sheet No.

Date oFr WEIGHING

. . unds
Weights shown in po
kilograms
CYLINDER CYLINDER
CYLINDERS TARE GROSS NET TO BE CYLINDERS TARE GROSS NET TO BE
SERIAL No. WEIGHT WEIGHT | WEIGHT REPILLED SERIAL No. WEIGHT WEIGHT WEIGHT REFILLED
MAREED X MARKED X

e ——

e

4 —

Walter Kidde & Company, Ino.

Matn Offer — Ballwviile, M. J.

FPRINTED IN U, 8 A,






