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1. 

PRINCIPLE 

The RICHAUDIO SYSTEM is fUndamentally an air sampling apparatus 
arranged to analyze these air samples for the presence of smcke. 

2. The air samples from each space protected by the RICHAUDIO SYSTEM 
are conveyed to the DETECTING CABINET (Figs. 1 & 2), usually locst­

ed in the wheelhouse. through a system of individual pipe lines. eaoh ter-
minating in a glass-enclosed compartment. These air samples are con-
tinuously drawn to the detecting cabinet by an electrically-driven EXHAUSTER. 
After reaching the detecting 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 smoke generated in any space will rise and. aided by the suction 
of the exhauster. enter the piping and be oarried to the deteoting 

oabinet. It will then issue from a FLARE in the glass-enolosed visual 
oompartment. Concentrated beams of light. invisible in olear air. are pro-
jected from each flare (Fig. 6). 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 u~partment. the air 
issuing from each flare is caused to swirl about over several flares. Any 
smoke carried into the detection oompartment is. therefore. brought into 
several light beams. produoing a still more conspicuous indication. This 
80metimes creates the appearance of smoke issuing from more than one flare. 
The base of eaoh flare, h~ver, is provided with 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. 6). 

4. Eaoh flare 
oonnected. 

eaoh space by name 

is numbered to identify the oompartment to which it is 
A CHART is mounted near the deteoting oabinet. listing 

with the number whioh corresponds to the flare number. 

6. 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 disoharge from 
the exhauster should be directeo to the open atmosphere only in oase of 
obnoxious odors created by certain osrgoes • 

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

SYSTEM is combinea with an arrangement for DETECTION OF SMOKE BY PHOTO­
ELECTRIC MEANS, the oombination is known as the RICHAUDIO SYSTEM. 

7. In the RICHAUDIO SYSTEM eaoh pipe line from the space proteoted is 
provided with an automatioally oontrolled ELECTRO-MAGNETIC(SOLENOID) 

VALVE (Figs. 2 & 6) whioh serves to momentarily divert the air samples from 



• 

EXHAUSTER UNITS 

13. The two eleotrioally-driven Exhauster Units, whioh serTe to draw 
air samples from the various spaoes, are mounted on vibration­

absorbing supports in a heavy metal weather-proof box usually looated on 
the deok above the wheelhouse. A large exhaust tube oonneots this box 
to the Deteoting Cabinet. The eleotrioal wiring between the exhausters 
aDd the oabinet also runs through this tube. When the Deteoting Cabinet 
is loqated in a speoial Fire watoh Room, remote from the wheelhouse, the 
exhausters are usually looated below deok, in a plaoe proteoted from the 
weather, in whioh oase the box is sometimes omitted. If the blowers 
are looated below deok, a disoharge pipe should lead to the outside at­
mosphere. See Par. 120 for lubrioation of units. 

14. One exhauster unit is to be run at all times. It is reoommended 
that they be alternated onoe a day in order to keep the motor wind­

ings moisture free and to keep the bearings in good oondition. A switoh 
is provided on the Deteoting Cabinet for this purpose. 

15. Eaoh exhauster is fitted with a flapper valve whioh automatioally 
aots as a oheok 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-
hauster, olosing when it stops. They will re1"ire no attention other· 
than to keep them free of obstruotions. 

THE Am EXHAUST VALVE 

16. An exhaust valve 1s set in the deok, usually arranged to disoharge 
into the wheelhouse (or the spaoe in whioh the Deteoting Cabinet 

is looated). If obnoxious odors are issuing, it may be turned to the 
left and the air disoharged to the open atmosphere. 

DETAILED DESCRIPTION OF DETECTING CABINET 

17. The oabinet is divided into three main parts oalled the Top Caa­
partment, Visual Deteotion Coapartment and the Underlight Compart­

ment (Fig. 1). All are ventilated by the exhaust units. 

TOP COMPARTMENT (Figa. 1 &: 2) 

18. The Top Compartment is oovered by the removable top of the oabinet 
whioh also holds the Control Panel in position. To remove the 

top, withdraw the four front thumb .orews and s~ide the top forward. Hold 
the Control Panel in position, as it ia hinged .t the bottom to raIl forward. 
When the top is maTed out a few inohes, reaoh under the top to hold the 
Panel, or rarasten with a thumb .orew and withdraw the top oompletely. 

19. The Top Compartment oontaina a Voltage Regulator (Figa. 2 & 3), 
a Timer (Figs. 2 & 4), the top end or 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 Engine Room, and, when use, to an external relay 
which is connected to the ship's general alarm. 

20. On the Control Panel is mounted (from left to right), the Exhauster 
Unit switch, 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 COMPARTMr~T (Figs. 1 & 2) 

21. The glass front of the visual compartment is removable, providing 
acoess to the flares. Never rely on the exhauster suction to 

hold this glass front in p1aoe sinoe it may fall out if the exhauster is 
stopped. The Visual Deteotion Compartment is provided with a removable 
rear wall behind Which various parts are mounted. (Fig. 2) These include 
resistors K, L, M, N, 0, P (when used), Q, R, W, and a terminal block for 
making connections to S resistors for 220V cabinet, or clips for insertion of 
resistors to provide for unusual 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 COMPARTMENT (Figs. 1 & 2) 

23. The Under1ight Compartment is provided with a removable front 
held by six thumb sorews. 

24. The Underlight Compartment contains the lens boxes, under1ights, 
audio lamp, the bottom end of the audio tube inwhioh are mounted 

a removable lens and mirror, the automatic Riohaudio valves, (Fig. 6), 
the fUse panel, circuit breakers for the protection of exhauster units, 
and spare parts. On the underside of the Underli~ht plate are relays 
used for control and supervision of various circuits. 

25. Only permanent oonnections to the piping to the various spaoes 
are located below the audio lamp plate. Never remove or loosen this. 

plate, whioh will disturb the fooussing position of the audio lamp. If 
parts are aooidenta11y dropped in this bottom portion they may be reached 
by removing the front base plate. 

PURPOSE OF THE VARIOUS PARTS 

TOP COt~ARTMENT (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 sliding the entire unit forward. 

27. The voltage regulator includes a galvanometer relay whioh closes 
oontacts to either left or right, depending on whether the volt­

age drop'8 or raises from its previous value. This relay, in turn, oper­
ates the rear (for voltage drop) or center relay (for voltage rise) 
(when the center relay operates, it in turn operates the front relay) to 
rlUl the motor in the oorrect d,irection to oause the rheostat to readjust 
the voltage. The rheostat, by autQmatically ohanging its adjustment, 
maintains oonstant voltage on the audio lamp. If the voltage ohangss 
oonsiderably from the normal 8hip's voltage, the rheostat may not be able 
to make the adjustment. In this oase, the motor is stopped by the limit 
switohe8, molUlted over the rheostat, to prevent the motor from attempt-
ing to move'the rheostat arm beyond its meohanioal limits. These switohes 
also operate the trouble signals to advise. that the voltage is beyond the 
regulating rangs. The regulator will automatioally make adjustments if 
the line voltage to the oabinet is betwsen 95 and 125 volts (approximately) 
for llo-volt installations; or between 200 and 235 volts for 22o-volt in­
stalla tions • (See Pa r .30). 

28. Resistor A (resistors A, B, C, D, and E, are part of the voltage 
regulator) is used to oompensate for the length of the feeder line 

from the ship's power supply to the oabinet and is in series with the gal­
vanometer relay 0011. 

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

Resistor C is in series with the front relay. 

Resistor D is in series with the motor armature. 

Resistor E is used, togsther with the oondenser mOlUlted adjaoent, 
to reduoe sparking of the galvanometer relay on 220-volt installa­

tions. It is usually omitted on llo-volt installations. 

29. With a fairly new audio lamp and olean lens and mirror and with 
the meter reading 50, the arm of the voltage regulator rheostat 

will be approximately midway between its meohanioal limits at nominal line 
voltage (110 or 220). On 110-volt installations I there is no adjustment 
to be made to bring the arm to this position if the line voltage is below 
this value, other than to raise it to 110 Tolts at the ship's generators. 

30. On 220-volt installationa (nominal), if it is oustomary to maintain 
an aotual line voltags other than 220 volt., the arm may b. made to 

move to a near oentral position by adjusting the position of the olamp on 
Redstor S located in the resistor cage outside the oabinet. When this 
olamp is moved, the arm of the regulator will also move automati3ally. This 
adjustment should be made only when the line voltage is at its normal value 
and the meter reading la 50. Fasten olamp seourely. 
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31. On all installations, ohanging the position of the meter oontrol 
rheostat (except slightly) will also cause the voltage regulator 

to operate. As the manual oontrol rheostat is moved olookwise to raise 
the meter reading, the voltage regulator rheostat will also move olookwise, 
reduoing the range in which the regulator can make automatic adjustment 
for a voltage drop. 

32. Spare brushes are provided for the voltage regulator motor but 
these require very infrequent replaoement since the motor operate. 

for only a few seoonds at a time. The motor ahould be oiled every six 
months using a light oil. Do nat overoil. 

TIMER (Figs. 2 & 4) (Top Coapartmsnt) 

33. The Timer is a unit in itaelf and may be cOlllpletaly removed by re-
moving the three oonnscting wires, the four sorews through the base 

legs, and the three thumb sorews holding the multi-oontaot panel to the right 
front side. The unit may then be withdrawn, using extreme care to avoid 
damagi.g the number drum on the lett aide. 

34. The Timer consists o~a oontinuously running motor, provided with 
redu()tion gears, which turns a cam operating on a pawl which, by 

engaging a ratchet wheel, oauses the line indicator number drum to ohange 
its setting approximately every tour .econds. At the same time, it 
shifts from one eleotrioal oontact to the next to release one eleotro­
magnetio valve in the Underlight Compartment and operate the next to oause 
photo-electric inspection of air samples from eaoh oompartment in turn. Tnia 
same oam opens the Valve Breaker Contacts, while the shift from one oontaot 
to the next is being mads, to prevent arcing on the small multi-contacts. 
Resistor T i. mounted cn the Timer. 

36. When a fire alarm oocurs. the electro-magnet (motor solenoid) over 
the ratohet operates. lifting the pa_l from the ratchet and opening 

the Motor Contacts. which oauses the motor to stop and releases the valve 
which .diverted smoke into the audio tube. to permit tqis smoke to issue 
from the flare for visual observation. Pushing the Line lie-Cheok Button 
on the Control Panel .releases this electro-magnet to restart the timer motor. 
The button must be held down 10 enou h to ermit the motor to shift to 
the next valve if smoke is still issuiug and the audio tube to olear of 
aoke • 

36. The Timer motor should be lubricated at least onoe 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 _tor runs in a grease-filled 
housing. When neoessar~. add grease through the breather re-fill plug. A 
high grade #2 (or #3) oup grease should be used. Fill the housing oom-
pletely, wipe off the 8xoes8, replaoe oap and allow motor to run about an hour, 
and remove any grease that i. forced through the oap. A few drops of oil 
should be put on the ratchet wheel. the pawl, rollers and motor oam. Use 
care not to get oil on the number drum. 
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37. In replaoing the Timer, use oare not to damage the oontaot whioh 
bears against the multi-oontaot plate (Fig. 2). I~ the numbers 

on the drum do not line up properly with the Line Indicator windOW, 
a~er the top is on, the Timer may be .hi~ed sideways as required. I~ 
radial adjustment ia necessary, the ~ur Bcrews holding the drum to the 
sha~ may be loosened permitting adjustment. 

PHOTO-ELECTRIC CELL (Top Compartment) 

38. This oell, provided with two wire leads, marked X and Y, is mounted 
on the top end c~ the audio tube (Fig. 2) to the rear o~ the volt­

age re~u1ator. The oell can be most easily removed by ~irst removing the 
voltage regulator, but it oan be removed direotly i~ there are no obstruo­
tions at the le~t lide o~ the cabinet. The oell mounts on a glass diso 
provided ~ith gasketa on each side and is olamped in plaoe with a oover 
held by two thumb sorews. The oell and glass should be oleaned about onoe 
a year (or more often i~ dust-generating oargoes are ~requently oarried). 

39. In re-oonneoting the oell wires, make sure that these are oonneot-
ed with regard to polarity. Wire X ~astens to the left terminal, 

Y to the right. The terminals and wires are marked. 

EXHAUSTER TERMINALS (Top Compartment) 

40. These are mounted on the le~t rear providing ~our oonneotion sorews. 
The left pair oonnect to one exhauster (oorresponding to No. 1 

position o~ the oontrol panel Exhauster Unit switoh), the right pair oonneot-
ing to the other exhauster. The wires to the exhauster unite should be 
plaoed to the rear o~ the photo-oell to avoid inter~erenoe with the Voltage 
Regulator. 

MAIN WIRING TERMINALS (Top Compartment) 

41. These are mounted on the right rear providing six oonneotion Borewa. 
The ~irst pair to the le~ connect to the ship's power lines (di­

rect ourrent only), the le~t-hand one being positive. The middle pair 
conneot to the external auxiliary alarm gong (usually looated in the engine 
room). The right-hand pair (A) are provided ~or use when it is desired 
to operate the ship's general alarm system, in addition to the regular 
gongs. Some operators desire this conneotion ~or use when the ship is in 
port and the wheelhouse unattended. This oonneotion to the general §larm 
is disconnected when the ship is at sea. This arrangement requires a 
special relay whioh oan be obtained ~rom Walter Kidde & Company, Ino. 

42. When additional external gongs are desired, suC'h as in the Deok 
Offioer's quarters and Engineer Of~ioer'l quarters, a similar 

speoial relay must be used, whioh ia conneoted to terminals A. By use of 
an external relay oonneoted to terminal A, any nUlllber o~ extra external 
gongs may be operated. 



CONTROL PANEL 
(Figs. 1 & 2) 

EXHAUST UNIT SWITCH (Figs. 1 & 2) 

43. This switch 
as marked. 

ular times, such as 

is used to transfer from one exhauster to the other, 
It is suggested that this transfer be made at reg­

once a day. 

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

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 
.udio lamp to the photo-electric cell. As the lens and mirror become 
dirtier and 8S the light output of the lamp decreases with age (very 
slowly), the meter reading w~ll fall below 50, its normal position, re­
quiring very slight readjustment of the meter control. If this is not 
dOne, a false smoke alarm signal will eventually result (When the meter 
reads 46). As the meter reading is allowed to approach 45, the sensi­
tivity of the Richaudio System to smoke is inoreased. When the meter 
control knob is moved, the voltage regulator may be brought into opera­
tion oausing the meter reading to change ita setting, requiring a seoond 
slight adjustment of the meter control. When the arrow of the meter 
control knob points to the right, to oause a meter reading of 50, the 
lens and the mirror should be oleaned. As the arrow of the meter con-
trol is moved olookwise, the range of the voltage regulator for oorreo­
tion of voltage drops is deoraased. As the arrow i8 moved elookw1se, 
the minimum voltage, which must be maintained on the ship'. linea to 
prevent operation of the trouble buzzer, is raised. 

45. If the ship's line voltage ohanges momentari~, the meter will 
move from 50 and return quiokly; if the ohange lasts a few seo­

onds, the voltage regulator will automatically readjult the meter read­
ing, returning it to 60 approximately. Tbe meter reading will fall 
below 46, but no fire alarm will ocour when the meter reading falls below 
45 due to a line voltage oa&nge. (See Par. 55 and 75) 

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

46. When the smoke alarms operate, tbe oontrolling relays are electri-
oally locked, stopping the Timer. Pressing this button releases 

the locked oontrols to permit continued operation. (See Par. 73) 

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

47. This switoh i8 normally left "on" in the raised position. If the 
buzzer sounds indioating a derangement (See Par. 114), the switoh 
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may be depressed to "Off", silencing the buzzer but leaving the green light showi~. If this switch i~ depressed, the green light will show even though no derangement exists (other than that the buzzer is cut off) unless the switch on the fuse panel in the Underlight Compart­ment is on "Rich Visual Only", cutting off the entire Audio System. In this case, the buzzer will not sound for a derangement but the green light will show. If a derangement occurs in the audio· portion of' the oabinet, the ~itch on the fuse panel should be thrown to the left to operate on Visual Only and the buzzer switch raised. The system shoula not be allowed to operate indefinitely with the Trouble Switch down. or damage to circuit 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 under­light 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 being used; if the audio lamp burns out; if the voltage on the ship's line is too high or too low; if either the auxiliary gong or wiring to this gong (inoluding blown fuses in the under­light compartment) is'defeotive; or, if the smoke alarm switch is depress­ed when no alarm exists. (See Par. 114) 

SHOKE ALARM SWITCH (Figs. 1 &.' 2) (Control Panel) 

50. This switoh is normally left "On" in the raiSed position. If the smoke alarm gongs sound and the red light shows, the gongs' (cabi­net and auxiliary gong) may be silenoed by depressing the switch to "Off" but the red lamp will remain on until the smoke alarm is cleared. The switch must then,be raised to keep the trouble signals from operating. (See Par. 100) 

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

51. This windOW permits observation of the numbers on the line indica­tor drum, one at a time, indicating which line is under photo­electric observation. (See Par. 111) 

52. If an alarm occurs at night, the number i8 made visible by light from the smoke alarm lamp, making it nnnecessary to light the wheelhouse 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 
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in the raised "On" position, it causes a light to illuminate the flare 
numbers for identifi~ation at night, if smoke appears. 

RESISTOR V (Rear side of control panel) 

55. This resistor is mounted alongside the meter (in some caS8S 
it consists of two units in series) and controls a seoondary 

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 lignt output of the audio lamp also drops, deoreasing the 
ourrent of the photo-electric oell. This would permit the fire alarm 
relay arm to swing left and possibly close its oontact to give a fire 
alarm signal. At the same time, however, the voltage regulator 
starts correoting the voltage drop and contacts on the center relay 
close a circuit through Resistor V to pass a small ourrent through the 
fire alarm relay to more than compensate for the momentarily deoreased 
output of the photo-electric cell. As a result, the arm of the fire 
alarm relay swings right instead of left. When the voltage is correct­
ed, this seoondary current through Resistor V is cut off and only the 
normal current from the photo-electric cell passes through the relay. 
This same action takes place for a rise in voltage. This secondary 
current causes the meter reading to tall considerably below 50 while 
the voltage adjustment is taking place. 

FLARES (Figs. 2 '" 5) 

VISUAL DETECTION COMPARTMENT 
(Figs. 1 '" 2) 

56. The flares are mounted on a plate forming the bottom of the 
Visual Detection Compartment, eaoh being the end of a pipe 

line to a proteoted space on the ship. Air sample. from each space 
pass into the Visual Detection Compartment through t1iese flare •• 
FOoussed beams of light, not visible when clear air is pas.ing, are 
projected through each flare. The base of each flare is provided 
with a small window to permit visual inspeotion of the air samples 
passing through and also to permit observation of the fine silk 
threads (Silk Fliokers) mounted behind these windows. When air i • 
passing, these threads wave aotively, but if there is any stoppage 
in the pipe line the silk flickers stand dead or become much less 
active. 

57. These fliokers also serve to oheck proper operation of the auto-
matic valves which momentarily divert the air streams into the 

audio tUbe for photo-eleotrio inspeotion for .make. As each valve 
operates, the flicker in that line (corresponding to the number shown 
by the line indicator) beoomes dead. resuming ita activity when the 
next valve operates. This action can be follo~~d from one flare to 
the next, in numerical order, checking at one tim~ if the pipe line is 
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clear, if the timer is cperating and if eaoh valve is operating. (Fig. 6) 

58. The light beams from each flare are directed on a light absorb-
ing arrangement in the top of the Visual Detection Compartment. 

When smoke issues from a flare it swirls about over the other flareB, 
making its presence much more conspicucus but creating the impression 
that smcke is issuing from ma~ flares. Smoke will be issuing only 
from the flares in which it can be seen through the saall flare windowa. 

59. The interior of the Visual Compartment i8 painted dull black to 
reduce light reflection to the outside. If it becomes necessary 

to repaint this interior, make sure that similar paint is used. 

CABINET LIGHr (Visual Detection Compartment) 

60. The cabinet light, used to illuminate the flare number plates, 
when required, is mounted in the front top of the Visual Detec-

tion Compartment. If replacement is necessary, a similar lamp must be 
used (25-watt IlS-volt frosted show oase lamp). A IlS-volt lamp is 
u.ed on both 110-vclt and 220-volt installations. (See Par. 63) 

REAR COMPARTMENT OF VISUAL COMPARTMENT (Fig. 2) 

61. Access to this compartment is made by removing the rear plate of 
the Visual Compartment. 

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

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

is used on 220-volt installations only. A short oircuiting bar is used 
on 110-volt installations. This resistor is automatioally ahort circuit­
ed by cperation of Relay C to cause operation of the auxiliary go~g. 

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

63. This reaistor is in series with the cabinst light and 
This resistor is used on 220-volt installations only. 

circuiting bar is used on llO-volt installations. 

is stamped R. 
A short 

RESISTORS SAND S-40 (Used cn 22o-volt installations cnly). (Mounted ex­
ternally in a protective cage and connected to 
terminal block in rear compartment). 

64. Two resistor mounting spaces are marked S. Resistor S ia pro-
vided with an adjustable clamp (See Voltage Regulator - Item 30) 

and ia set for 22o-volt line voltage to the cabinet at time of manufac­
ture and should be readjusted only if the normal line voltage i8 other 
than 220 vclta (approximately). Theae resistora are in series with 
each cther and the audio lamp, and are used en 22o-volt installations 
only. On llo-volt installation, the terminals on the blook in the rear 
compartment are short circuited. 



RESISTOR K (Rear Compa~ent) 

66. This resistor is in series with Relay C (Gong Ringing Relay) and 
terminala 6 and 6 of the Fire Alann Relay, and is stamped K on 

the ferrule. 

RESISTOR L (Rear Compartment) 

66. This reaistor, when used, is in series with the exhauster motors. 
A short oircuiting bar usually replaoes this resistor. A resist­

or is used only when the line voltage is normally maintained considerably 
above 110 volta or 220 volts, or when, in speoial oases, it is desired to 
reduce the blower speed. Resistors for this servioe are stamped L, 
followed by numerals showing the aotual resistanoe value. An L-30 re-
sistor, for example, is 30 ohms resistance. When required, these resist-
ors can be obtained from Walter Kidde & Company, Inc. 

RESISTOR M (Rear Compartment) 

67. This reeistor, when used, is in series with the underlights. A 
short cirouiting bar usually replaoes this resistor. When the 

ship's voltage is normally kept high (based on 110 volt. Or 220 volts) or 
is subject to voltage inoreases which are maintained for a time, the life 
of the underlights is considerably reduced, resulting in frequent burn-outs. 
When this occurs, a resistor is used in M. The life of these lamps, ac-
oording to their manufaoturer, is about 1000 hours or about 6 weeks oontinu­
ous service. If these lamps do not approximate this life, the line voltage 
should be measured and if above normal a resistor shou16 be used at M. These 
resistors are marked K, followed by numeral. showing the aotual value. An 
K-30 resistor, for example, is 30 ohms resistance. If this resistor is 
oonsidered necessary. Walter Kidde & Company, Inc., should be advised of 
the aotual line voltage 80 that proper value resistor may be supplied. A 
resistor of too great resistanoe will deorease the voltage on the lamp below 
normal, decreasing the light output and also reduoing the effectiveness of 
the visual deteotion. 

On 220-volt. two-under light, installations. the two underlights are 
in series. 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 oauses the other to go out. These two underlights are in series 
with each other and with resistor M. The center under light is in series 
with resistor P and is not affected by the other two underlights. 

RESISTOR N (Rear Compartment) 

68. This resistor is in series with the Riohaudio Valves in the Under­
light Compartment and is stamped N 110 for use on 110-volt installa­

tions and N 220 for 220-volt installations. 
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RESISTOR 0 (Rear Compartment) 

69. This resistor, when used, is in series with the Timer motor. A 
short circuiting bar usually replaces this resistor. ~nen 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 Walter Kidde &. Company, Inc. 

RESISTOR P (Rear Compartment) 

70. This resistor is used on 200 volt, three-underli~ht installations 
and is in series with the center underlight, together with Relay 

J. This resistor reduces the line voltage to the required lamp voltage. 

RESISTOR W (Rear Compartment) 

71. This resistor is in series ?rith the solenoid in the fire alarm 
relay. Resistor W is marked '~~110" for llC-volt installations 

and "l'i-220" for 220-volt installations. 

CABINE.'T 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 solenoid and 

a plunger (for resetting the relay), and a condenser (for spark supression). 
The relay is connected in series with the photo-electric cell (throu~h ter­
minals 1 and 2) and 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. '<hen the meter reading is reduced to 45, the arm should move 
to the red mark. V,nen 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 
terminal numbers (for correct polarity). 

75. The point at which the relay operates (when meter reads 45) may be 
adjusted by means of a small screw in the glass front. This 

screw need be turned only very slightly to cause a considerable change in 
operating point. In checking the opereting point of t'rl. s relay, first 
shut off the audio portion of the system by the switch on the fuse panel 
in the under light compartment (or shut off the entire system) and check the 
zero reading of the panel meter. If necessary, adjust the pointer to 
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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 oontrol - Dr better, by inserting a finger in an opening 
in the rear side of the audio tube just above the cabinet gong). If the 
voltage regulator operates, the arm of the relay will swing to the right, 
returning to nonnal when the regulator has adjusted the voltage. Allow 
the meter to remain at 45 for several seoonds. If the relay contaots 
olose, reset by means of the Re-Check Button. If not, adjust the relay 
by means of the screw until operation ooours at 46. Set the meter at 
46 and allow the meter to remain at 46 for several seoonds. If the relay 
operates at 46 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 the setting of the relay again, readjusting if necessary. 

76. The re-set solenoid and plungel 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-Check Button is pressed 
Dr when the buzzer i8 sounding or the green lamp is on. 

77. The solenoid used in this relay is identical to those used in the 
automatio Riohaudl0 Valves. 

UNDERLIGHT COMPARTMENT (Figs. 1 & 2) 

LENS BOXES 

78. Eaoh flare is provided with a lens box whioh oontains a lens and 
mirror for direoting and fooussing light beams through the flares. 

These are held in place by a single sorew olamp. If dirt collects in 
these lens box~s, reducing the intensity of the light beam, they may be 
removed and cleaned. Loosen the clamp screw and pull the lens box down 
to remove it. Do not dis-asssmble the lens boxes, Eaoh is identified 
by a oolor oorresponding to the oolor on the olamp rings (exoepting the 
straight lens boxes direotly over the underlighta which have no oolor). 
In replaoing, make oertain these oolors correspond. 

79. To foous these lena boxes, plaoe a pieoe of paper on the flares. 
Make aura the underlights are fully seated. Kova the lenl DOX 

up and down and turn baok and forth until the sharpest, brightest light 
shows on the paper, oentrally located in the flare. Clamp seourely in 
this position. In order to reaoh some of the rear lens boxea, it i. 
usually necessary to remove some of those in front. 

UNDERLIGHTS (Fig. 2) (Underlight Compartment) 

80. Eaoh underlight furnishes light to several lens boxes. For this 
reason, it is neoessary that these underlights be specially pre-

focussed for use with the Richaudio System. When replaoement lamps are 
ordered, return the old ones for credit. Do not use any lamps other 
than those especially seleoted and prefocussed for this use. 
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81. On 110-volt installations, eaoh underli6Pt i8 independent or the 
other and individually supervised by relay G and H (and J when 

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

BUZZER (Fig. 2) (Underlight Compartment) 

82. The buzzer is looated in the rear of the underlight oompartment, 
to the lert of the audin tube, on a level with the underlights. 

Opsration of the buzzer indioates a derangement. 

AUDIO LAMP (Fig. 2) (Underlight Compartment) 

83. The Audio Lamp is the large lamp looated on the bottom plate of the 
Under light Compartment. This lamp is provided with a special type 

base to permit replacement without disturbing proJer roous. To remove the 
lamp, press down slightly and turn left (about 1/4 turn) until lamp is free, 
and lift out. To replace lamp, set in socket with the two heavy wires 
supporting the filament directly to the rear, press down and turn to right 
until it snaps into position. '~is lamp is operated at considerably 
below its nonnal rated voltage and will oontinue to operate ror a much long­
er time than the under lights whioh are operated at rull voltage. The 
brillianoy or this lamp is controlled by the meter oontrol. Constant 
voltage is maintained on the audio lamp by the voltage regulator. The 
audio lamp is supervised by relay E. Failure of the lamp releases this 
relay to cause operation of the trouble signala. 

AUDIO lENS AND lIIHROR (Fig. 2) (Underlight Compartment) 

84. The light from the audio lamp is focussed by a lens and directed 
through the audio tube by a mirror, both of which are mounted in a 

removable holder set in the bottom end of the aUdio tube. As this lens 
and mirror become dirtier, less light reaches the photo-cell which causes 
a drop in the meter reading. Adjustment of the meter control, to re-
Itore the meter to 50, inoreases the light output of the audio lamp whiob 
will finally reach a maximum. When the meter control arrow points to 
the right, to cause a meter reaaing of 50, au~io lens and mirror should be 
removed and cleaned. 

85. To remove the lens and mirror, first remove the audio lamp (See 
Par. 83). Then remove the three thumb screws around the lens 

and withdraw the holder. In replacing, set the holder on the two 
guide pins and fasten down seourely. 



RICHAUDIO VALVES (Fig. 6) (Under light Compartment) 

86. The automatio Riohaudio (solenoid) Valves, whioh divert the air 
samples rrom eaoh spaoe into the audio tube ror photo-eleotrio 

inspeotion ror smoke, are oontained in the blook oastings on the aides of 
the oabinet around the audio lamp. These blooks are provided with a oover 
plate (held by 3 sorews) whioh olamp the valve solenoids in plaoe. To re­
move a solenoid, remove both main fUses, remove the oover plate, remove the 
two wires rrom the solenoid terminals and lirt the solenoid out. The 
bottom side or the valve blooks are provided with a manirold oa8ting held 
in plaoe with 9 bolts. Eaoh manirold oonneots to the adjaoent manirold 
or audio tube by a short pieoe or heavy rubber tubing. The rront side 
or eaoh manifold is numbered, these number. being fur eaoh valve correspond­
ing to the respeotively numbered rlare. When a manirold is removed. the 
valve plungers will raIl out. Care should. thererore. be taken to avoid 
dropping the valve plungsr. into the base or the oabinet. 

87. Normally, all valve plungers re8t on the ports in the valve mani-
folds, blooking -the passage to the audio tube and opening the one 

to the rlare. When the timer i8 in operation. each solenoid i8 operated 
in turn. lirting one valveplunger to open the pa8sage through the mani­
rold to the audio tube and at the same time blooking the one to the rlare. 

88. 

reld. 

There 18 r. maximum or eight vr.IT88 in eaoh blook. but in 80me in­
stallatione there are le8., as shown by the numbers on the mani­
The unused vr.lves are blooked orr with plugs. 

89. To replace the valve plungers and manirold. prepare a pieoe of 
.tifr oardboard or similar thin material r.bout the aame size as 

the top or the man1rold. Plaoe the plungers in the block. starting at 
one end. and hold eaoh in plaoe by the oardboard strip, sliding this 
along until all are in plaoe. Then, insert the port or the manifold 
into the rubber oonneotor and raise against the oardboard whioh may then 
be withdrawn. In8ert the holding sor __ and thread up until the mani­
rold is about 1/8" rrom the blook, pennitting all valve plunger8 to be 
aeen. Start the system in operation to oheck operation of each valve 
Visually. Make oertain that all plungers have been replaoed. Then 
ol~~p the manifold tightly. 

90. When valve blooks are mounted on the sides or the cabinet, it i. 
neoessary to remove these manifolds to make the rear manifolds 

aooessible. When all valve manirolds are clamped tight, oheck proper 
operation of the valves by observation of the silk rliokers in the 
rIa res (See Par. 57). 

RELAYS (Underlight Compartment) 

91. The supervisory and circuit control relays (Fig. 2) are mounted 
on the under aide or the underlight plate. Each is provided 

with a sliding oover. These relays are designated by letters but are 
not marked. Relay C is the rront left; Relay D is the center left, 
Relay E is the rear left; Relay F is the rront right; Relay G, second 
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right; Relay H (on 1lO-volt installations, or on 3-underlight 220-volt 
installa.tions) is the third right; Relay J is the fourth right on 3-
under light 110-volt installations. 

RELAY C (under light Compartment) 

92. 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 coil armature) the alarm signals should operate. 

RELAY fi (Underlight Compartment) 

93. Relay D is normally operated (when the audio part of the cabinet 
i8 in operation) and is in series (together with two ruses and 

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

RELAY E (Underlight Compartment) 

94. Relay E is normally operated (when the audio part of the cabinet 
is in operation) and i. in leries with the audio lamp. Failure 

ot this lamp releales this relay to operate the trouble signals. Failure 
of the audio lamp removes all light from the photo-electric cell which 
causes 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 falae alarm due to failure of the audio lamp. 

RELAY F (Underlight Compartment) 

95. Relay F is normally operated and is in series with the exhauster 
motor. Failure in this motor circuit releases this relay to 

operate the trouble eignals. 

RELAY G (UnderUght Compartment) 

96. Relay G is normally operated and is in series with both underlights 
(on 220-volt 2-underlight installations) or,with the left under­

light on 110-volt inatallationa, or with the left and right under lights (on 
220-volt 3-underlight installations). Failure of an underlight releases 
this relay to operate the trouble signals. 

RELAY H (Underlight COIIIpartment) 

97. Relay H is normally operated. It is in series with the right 
underlight on 110-volt installations; it is in series with the center 

underlight on 220-volt 3-underlight installations. Failur8 of an under-
light releases this relay to operate the trouble signals. It i8 not uBed 
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on 22o-volt 2-underlight inatallations. 

RELAY J (Underl1ght Compe.rtlIIent) 

98. Relay J i. normally operated. It i8 used only in 110-volt 3-under­
light installations and i. in series with the oenter underligot. 

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

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

99. Circuit breaker$ are provided in both sides of each exhauster unit 
cirouit. The purpose of the circuit breakers is to cut out exhauster 

unit motors before mein fuses blow due to overloads caused by a faulty motor 
circuit. The breaker.s are so designed that momentary overloads due to start­
ing will not cause them to operate. 

The operation of any circuit breaker is indicated by tho green trouble 
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 breaker 
until the fault is eliminated • 

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

FUSE PANEL (Fig. 2) (Underlight Comparbnent) 

100. The fuse panel mounts two pairs of fuses and a two-position switch. 
The TOP PHR OF FUSES (marked MAIN - 6 ru!P) are in the feed line 

from the ship's power circuit. The left hand one is positive, the right is 
negative. Never attempt to operate the Richaudio System on alternating 
ourrent. Removal of these fuses disconnects the entire system. It is 
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 location on 
Fig. 2.) Disconnect the auxiliary gong circuit by removing fuses. See Par.lOl 
for locations. If fault still exists, it is in detecting cabinet itself. If 
it is cleared, then test motor circuits and auxiliary gong circuits for fault. 
Do not use a hi her fuse rat in than 6 am eres. It is also recommended that 
non-refil a e ses be use in a cases. se of refillable type fuses makes 
it easily possible to insert higher rating refills without any outside indioa­
tion of th18 oondition. 

101. The BOTTOM PAIR OF FUSES (marked AUX. GONG -1 AlIP.) are in the two 
linea to the external auxiliary gong. Sinoe these lines are 

usually of oonsiderable length, there is a po8sibility that they may be 
acoidentally grounded, 8hort-oirouited or cut. If either of the8e fuses 
is blown (oausing operation of trouble signals) when no fire alarm exists, 
the cause will probably be a ground in the external wiring. If a fuse 
blows at the time of a fire 8ignal, the oause will probably be either a 
ground or short cirouit in the external wiring or gong. Fuses of low 
rating are used in this cirouit to insure blowing these fuses for trouble 
in this line, rather than blowing the main fuses. If, for some reason, 
no gong is used in the Engine Room or at other remote location (Bureau of 
Marine Inspeotion and Navigation - U.S~. requires a gong in the engine 
room), it will be necessary to oonneot an ordinary incandesoent lamp (25 
to 50 watts) aoross the auxiliary gong terminals to provide a oircuit for 
the supervisory current to hold Relay D in its operated position. If 
this is not done and Relay D is tied up in its operated position, the 
Smoke Alarm Switoh oould be left unintentionally in the down position, 
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without causing a trouble signal. 
ate at the time smoke is detected. 

In this oase, the gong 'NOuld not oper­
This lamp will light when the oabinet 

gong rings. (See Par. 139) 

102. The TWO-POSITION S",~ITCH on the fuse panel is a oontrol 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 audible 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 visual Rioh System in 
operation. Do not leave the entire Riohaudio System connected with the 
Trouble Switch left down except while determining the cause of the trouble • 
(See Par. llI) 

SPARE PARTS (Fig. 2) (Underlight Compartment) 

104. Reoeptacles are provided for holding two spare audio lamps and 
six spare underli~hts. In addition, a covered compartment should 

contain miscellaneous spare parts as listed below: 

24 Silk Flickers 
4 6 -Ampere Fuses 
2 1 -Ampere Fuses 
4 Exhauster Motor Brushes 
4 Timer Motor Brushes 
2 Voltage Regulator Motor Brushes 

Miscellaneous 

1 Valve Coil (solenoid) 
1 Valve Plunger 
3 Rubber Conneotors 
2 Timer Shift Springs 
2 Timer Brush Springs 
2 "Red" (Green) lamps 

Sorews 

GENERAL OPERATION 

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

NORMAL RUNNING 

106. In normal operation, prepared to detect smoke, no lights show on 
the oontrol 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 Switc.h is 
down ("Off"). The meter Teads 50 (at the arrow) and the number of the 



Line Indicator changes every rour seconds, approximately. All silk 
fliokers wave aotively, excepting the one corresponding to the number 
shown by the Line Indicator. The air exhaust valve should be opened 
to the wheelhouse (or space in which it is located). The top or the 
oabinet, especially near the Meter Control, gets rairly hot but this 
is a normal condition. 

107. Ir the switch on the ruse panel is set to the lert (Rich Viaual 
only) the meter reads 0, the number shown by the Line Indicator 

does not ohange, and all silk rliokers remain active continuously. 

ADJUSTMENT 

108. It is important that the meter reading be kept at 50 by slight 
readjustment of' the Meter Control. The meter reading should 

be observed about onoe a day, readjustment being made if necessary. In 
normal service, the meter reading gradually falls, due to dust collect­
ing on the lens and mirror in the Underlight Compartment, the frequenoy 
of readjustment being detemined by the amount of dust being drawn rrom 
the protected spaces. (See Par. 44) 

EXHAUSTER UNITS 

109. It is rec"oltll'lended that the exhauster units be al terne.ted on a 
regular change-over schedule, once each day. As a,means of check­

ing to make sure this is done, it is suggested to run Exhauster No.1 on 
odd calendar days and Exhauster No. 2 on even days. This prooedure serves 

, t"r " to keep the motors rree of moisture, and reduces any tendency 0 reeze 
due to corrosion or the bearings. 

DETECTION OF SMOKE 

110. When smoke issues rrom a rlare, no audible alam is sounded until 
the number of the Line Indicator reaches this flare number. The 

smoke will then beoome "dead" in the flare and the meter reading will drop. 
Ir the smoke is surriciently dense, the meter reading will d"rop to 45 or 
below, causing operation of the alarm signals (oabinet gong, red light and 
auxiliary gong). The alam signals may clear momentarily if the voltage 
regulator operate8, 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 aotive in the rlare. The Line In­
dioator number will remain rixed, usually indicating the only line carry-
ing smoke. All flares should be carerully examined ror amoke by obserT-
ation through the small windOws, comparing one with another. Although 
smoke may be visible over several flares, it will aotually be passing only 
rrom those in which i~ visible through theBe windows. Smoke may be 
issuing rrom more than one rlare, even though the rire may be conrined to 
one space, due to leakage below decks, from one space to another, but the 
smoke will probably be most dense in the rlare for the ~pace in which the 
fire exists. 

111. The number shown by the Line Indicator should be taken as a guide 
only; the aotual looation or the smoke souroe should be determined 

by~sual inspection of the fiare8~ 



112. By comparing, visually, the appearanoe or the air stream pas8ing 
by the several rlare windows, smoke or extremely light density 

oan be seen due to the intense light beams in the flares. Smoke oan be 
deteoted in this manner which will not be dense enoubh to cause an audible 
signal or to be visible over the flares. 

llS. When the smoke alarm signals have operated, the gongs may be 
silenced by depressing the smoke alarm switch to "Orf", leaving 

the red lamp on. If desired, the re-cheok button may be held depressed 
until the Line Indioator number ohanges, and the meter reading moves above 
45, when the automatio inspeotion of eaoh line will continue until a line 
oarrying smoke is reached, when the alarms will operate again. If the 
alarm is cleared by pressing the re-oheck button, while the Smoke Alarm 
Switch is "orr", 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 Smoke Alarm Switoh. 

TROUBlE SIGNALS 

Important Note: No audible rire alarm oan be given while 
trouble is indicated. Ir trouble oannot 

be oleared immediately, switoh system over to Rich Visual 
only (See Par. 107) as oontinued operation under trouble 
oonditions may cause rurther damage to the equipment. 

114. The trouble signals operate (buzzer and green light) ror ODe or 
the oauses li.ted below. To determine whioh or the8e oaused 

the aignal, it is suggested that the possible causes, listed below, be 
tested in the order given. Setting the Trouble Buzzer _itch to "orr" 
eilences the buzzer but leavee the green light on. 

A. Smoke Alarm Switoh depressed ("orr") when no aotual alarm exists. 
B. EXhauster ttDIt.. Turn buzzer on and transrsr to other exhauster. 

Ir trouble signals atop, rirst exhauster motor 
is dereotive. 

C. Under light. Remove rront bottom panel. Ir under light is 
out, replace with new one. Seat rirmly in 

Bocket. On 220-volt installations, railure or one underlight may 
oause a seoond to go out also. Replaoe rirst one and then the 
other, ir Decessary. to determine whioh is dereotive. 

D. Audio Lamp. Ir the audio lamp i8 burned out, aet the ruse 
panel awi tch to Rioh Visual only. . To remove 

thi8 l.-p, prea8 down slightly and turn lert (about 1/4 turn) 
until lamp is rree, and lift out. Set a new lamp in the sooket 
with the two heavy wire8 supporting the rilament direotly to the 
rear, preas down and turn to right until it snaps into position. 
Set .. itch to Visual and Audible. Then adjust the Keter Control 
for meter reading at 50. 

I. Ship's Voltage Too High or Too Low. Ir the voltage ralls below 95 
or rises above 125 volt8 

(approximately) on llQ-volt installations, or below 200 or above 
235 on 22Q-volt installations, the voltage regulator will not be 
able to automatically adjust the voltage on the audio lamp. To 
determine if the voltage is out or range, the voltage may be 
measured wi~h a voltmeter across the main ruses, the lert one 
being positive. Ir no voltmeter ia available, remove the oabinet 
top and note the position of the arm on the rheostat of the 



voltage regulator. Ir it is near the bottom end or the range, 
the voltage is too low. Ir the line voltage cannot be corrected 
at the ship's generators, at the time, it will be necessary to 
operate the Visual Rioh System without the audio portion until the 
oorrect voltage is restored. 

F. Auxiliary Gong (or circuit): If the oause of the trouble signals 
is not one or more of the above, the 

derangement exists in the auxiliary gong or the wiring to this 
gong. This may be tested by removing the oover of relay D 
(seoond relay from rront left side). Turn the buzzer switch 
"On". Operate the relay by pressing the armature at the end or 
the coil. Ir this stops the trouble signals, the derangement is 
derinitely in the auxiliary gong circuit. 

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

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

fuses until the external wiring derangement is oorrected. 

117. If no ground exists, remove the two wires to the gong rrom the 
terminals in the right top or the cabinet and test ror broken 

wires or short circuit. Ir either condition exists, remove the auxiliar~' 
gong and test the gon6 to determine ir the trouble is in the gong or in the 
wiring. 

MAINTENANCE AND INSPECTION 

118. AT ALL TDIES 

F-122S-B-39 

A. Meter reading should be at 50 (ir audio system is operatingl 
otherwise, at 0.) 

B. Ship's voltage at oabinet should be b~ween 100 and 126 volts 
(on llO-volt installations) I or, between 200 and 230 volts 
(on 22O-Volt installations). Never attempt to operate the 

Riohaudio System (or the Rioh Visual System) on alternating current 
whioh would pennanently damage parts or the system. Ir there is 
a possibility that alternating current may be accidentally oonnect­
ed to the system, a speoial relay may be obtained rrom Walter Kidde 
& Company, Ino., to be connected in the power supply line which 
will automatically disoonneot the system ir alternating ourrent is 
applied. 
C. Number or Line Indioator should change every 4 seconds, approxi­

mately (ir audio system is running). 
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D. Silk flickers should wave actively. except tor line 
corresponding to Line Indicator number whioh should be 
dead if Richaudio system is operating; otherwise. all 
-hould be active. 

119. DAILY 

A. Adjust meter reading to 50. 
B. Change over to other exhauster unit. As a means of 

checking to make sure this is done. it is suggested 
to run Exhauster No. 1 on odd days and Exhauster No.2 
on even days. 

120. EVERY TlIREE MONTHS 

A. Oil exhauster units. Use S.A.E.20 W. sparingly. 
B. Oil timer motor. Use S.A.E. 20 W. or 30 W. sparingly. 

(See Par. 36) 

121. EVERY SIX MOlITHS 

A. Oil voltage regulator motor. Use light instrument oil 
sparingly. 

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

C. If the lens boxe.s 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 ot 
smouldering waste or smoking a cigarette olo,e to an 
accumulator. The smoke should be maintained tor several 
minutes in each line. 

122. EVi1RY TWO YEARS 

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

CAUTION: DO NOT USE water or oxygen for blowing out the pipe 
lines. The use of oxygen is especially dangerous 

as the possible presence of even a minute ~antity of oil may cause 
an explosion. 

EXEAUSTER UNITS 

CIRCUIT ARRANGEMENTS 
See Diagram 91300 

123. ~eries circuit through relay F. circuit breaker. exhauster motor. 
circuit breaker. exhauster switch and resistor L (or short cir­
cuiting bar at L). 

UNDERLIGHT - Lett (llO-volt installations) 

124. Series cirouit through relay G. lert under light and resistor 
M (or short oircuiting bar at M). 



UIDERLIGBT - Ri,ht (llo-Tolt installations) 

125. Series oircuit through relay H. right underlight and resistor K. 

UBDERLIGHT - Center (llO-TOlt 3-underlight installation) 

126. Serie. cirouit through relay J. oenter underlight and resistor M. 

UHDElLIGHtS (220 TUlt 2-underlight installation) 

127. S.ri •• oirouit through relay G, ~ underlights and resistor If. 

UBDERLIGHTS - LI~ and Ri&ht (220-TOlt 3-underlight installation) 

128. Serie. oirouit through relay G, both lert and right under lights. 
and r .. 1Itor ... 

UBDBlLIGBTS - Center (atQ-yol~,3-underlight installation) 

129. Seri •• oirouit through relay 'H, oenter underlight and resistor P. 

TROUBlI: BUZZER AIID GREEN IAJ4P 

Important Note: No audible rire alarm can be given ~lile trouble 
is indioated. Ir trouble oannot be oleared 

immediately, switch system over to Rich Visual only (See Par. 107) 
as continued operation under trouble conditions may oause further 
damage to the e<pipment. 

110. Operate •• when pitoh it "On". on release ot any of relays D. I, 
" G (H and J), or if either l1lllit switoh of Toltage regulator 

operates. (See Par. 114) If buzzer fails to operate with switoh "On", 
but green l.-p lights. the buzzer is dereotive. If lamp fails to light 
but bUlzer operate •• the lamp i. burned out or i. loose in the .ooket. 
If neither bUlzer nor lamp operates tor derangement, examine relay (or 
l1lllit switoh whioh.hould have operated) inoluding oontact.. See Diagram 
91300 for oontaot arrangament •• 

PHOTO-CELL. METER AliD ,IRE "P RELlY 

131. Conneoted in .erie.. The cell u.ed i. of the .elf-generating 
type. oonnrting light energy into eleotrioal ourrent. whioh 

hold. the Fire Alam Relay olear of ita oontaots, the meter indioating 
the current being generated. The amount of light reaohing the cell 
(whioh determine. the ourrent it generate.) is dependent on the light 
output of the audio lamp, degree of cleanness of lens and mirror, olear­
ness of air in audio tube (decreased by amoke) and degree of cleannea. 
of gla88 oover of photo-cell. (See Par. 44) 

FIRE AlJJU( RElAY RESET 

132. When the fire alam relay 010se8 its contaota. it i. necessary 
to move the oontaot. apart meohanically to restore the relay to 

normal. A solenoid and plunger, controlled by the Re-oheck Butt~n, 
operates this reset. This 80lenoid i8 in a 8erie5 oirouit oonsisting 
of the Line Re-oback Button. re8istor W and tne solenoid. 



The solenoid is also operated automatically if the buzzer operates or 
if the green lamp is on. This reset solenoid plunger behind the relay 
should move freely. 

SMOKE AIARM SIGNAUl 

Important Note: No audible fire alarm can be given while trouble 
. is indicated. If trnuble cannot be cleared 

immediately, switch system over to Rich Visual only (See Par.l07) 
as continued operation under trouble conditions may cause further 
damace to the equipment. 

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

which should cause operation of the fire alarm relay. Operation of 
this relay oauses operation of relay C. lThis relay is in series 
wit.h resistors 8 and 840 on 220-volt installations.) Operation 
of relay C closes its contacts to operate the gongs and the red lamp. The 
lamp lights directly from the relay contaots but the gong switch 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 short-circuited or grounded. 
When a fire alarm oocurs 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 opcration. 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 whioh ordinarily would cause a 

fire alarm. When the voltage drops, however, the oenter 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 current through the fire ~arm relay. (See Par. 55) In 
addition, contacts of the center relay of the voltage regulator open the 
oirouit to the alarm signals. liben the. regulator completes its ad-
justment, the normal cirouits are ramade and the ourrent through v is cut 
off. If the voltage falls so low that the regulator oannot oompensate 
for the drop, the left limit switch of the voltage regulator is brought 
~nto aotion to stop the regulator motor, to oause the trouble signals to 
operate and to ope~ate the reset to prevent smoke alarm signals which would 
otherwise oocur. If the voltage falls out of range, the audio system 
.hould be shut off (leaving the visual running) until the normal line 
voltage is re-established. Failure of the audio lamp ~ves all light 
from the photo-electric cell whioh would cause operation ot the alarm sig­
nal., were it not that failure of this lamp releases relay E whioh cute 
off the alarm circuits. 

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

136. If the smoke alarm switoh is raised and the red lamp shows but 
the cabinet gong doel not operate, the gong is defective. 

137. If the auxiliary gong does not operate, one or both of the aux­
iliary gong fuses may be blown, indioating a ground or short cir­

ouit in the external wiring or the gong itself. 



138. If none of the alarm signals operate Then the meter readinc is 
kept below 45. and the voltage regulator 1. not operating or the 

trouble signals operating. the fire alarm relay may not be closing its 
oontacts. indicating improper adjustment. If the relay contacts are 
c,losed. relay C should be operated. If relay C is operated. its con­
tacts or those of the left limit switch or of the center relay of the 
voltage regulator may be dirty. preventing electrical contact. The alarm 
signals should operate i~ relay C is operated manually by pressing the 
armature against the coil. 

AUXILIARY GONG SUPERVISION 

139. When the auxiliary gong circuit is normal. relay D is held operat-
ed by a small supervisory ourrent flowing continuously through re­

sistor Q. (short cirouiting bar on llo-volt installations) relay D. the aux­
iliary gong ru.es. the wiring to the gong, the gong itself and the smoke 
alarm switoh. This oircuit may be tested for proper supervisory action 
by depressing the Smoke Alarm ~itoh whioh should release relay D to operate 
the trouble signals. 

CAB INET LIGHT 

140. This lamp is a 25 .... tt U5-volt frosted showcase lamp and is in 
series with the Cabinet Light switoh and resistor R (short oir-

ouiting bar on 110-volt installations). A 115-volt lamp is used on both 
110- and 22o-volt installations. 

AUDIO IAlIP 

141. The audio lamp is in aeries oirouit oonsisting of resistors S and 
S (short oircuiting bars on llo-volt installations). motor driven 

rheostat of voltage regulator, relay E. the audio lamp and the Meter Control 
rheostat. Failure ot the audio lamp releaass rslay E to cause operation 
ot the trouble dgnala. A oontaot on relay E alao outa tha alarm gong 
oirouit. to prevent a talsa tire alarm. 

TIllER 

142. The Timer motor runs continuously (unless the rue. panel switoh 
is at Rich Vusual Only) and is in ssries with rssistor 0 (or 

short cirouiting bar at 0). and ths motor oontaots above the ratohet wheel 
to the left. When a fire alarm ocours, the aolenoid above the ratohet 
operates to break these oontaots to stop the motor and. also to release the 
valve whioh operated to divert the smoke through the audio tube to oause 
the alarm. The solenoid is operated by olosing ot oontaots of rslay C 
and is in a series oircuit ot oontacts of relay C, the solenoid, resistor 
T (mounted on the Timer) and resistor 0 (or short oirouiting bar 0). When 
this solenoid operates. the pawl should lift olear ot the ratohet (adjust­
able stop), and the motor oontaots should break about 1/16 ot an inoh (ad­
justable). 

VALVE SOLENOIDS (Riohaudio Valves) 

143. The valve solenoids are operated, one at a time, by oirouits 
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through the contacts of the multi-contact plate on the right side of 
the Timer. On installations of 17 lines or more, there is cne point 
for each valvel on installations of 16 lines or less, there are two or 
more points for eaoh valve, corresponding tc the numbers on the indioator 
drum. The valve solenoid, when operated, is in series circuit consist­
ing of the motor contacts over the solenoid on the timer, the valve break­
er contacts which are opened momentarily on each revolution of the cam, 
the contact on the multi-contact plate, the valve 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 contacts 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 one full turn and 
locked. No sparking should Occur at the multi-contact points (unless 
the indicator drum is turned manually). 

VOLTAGE REGUlATOR 

144. When the voltage regulator is operating ccrrectly, the voltage 
across the third and fl)urth terminals (t'rom the left) will be 

approximately 90 volts. The rheostat is provided with three tenninals 
pointing to the left. It one end of a wire i8 touched to the bottom 
terminal and the other end held to the resistance winding ot' the rheostat 
below the arm, the regulator should automatica'lly operate, moving the .arm 
upward a distance approximately equal to the amount ot' reeistance winding 
that has been short circuited (unless the top limit switch is caused to 
operate). If the end of the wire is moved back and forth on the resist­
ance winding, the ann should automatically follow. When the regulator is 
cperating, the meter reading will drop oonsiderably, suddenly returning to 
50 when the regulator cuts off. The regulatcr will be operating ocrreot-
ly it' the meter reading returns to its approximate position (withim a range 
not wider than two meter divisions). 

145. In many cases, it may appear that the voltage regulator operates 
too often. If the ship's line voltage is checked with a volt­

meter, the reading may seem to be nearly constant. Actually, however, 
the voltage may be varying beyond allowable limits insot'ar as the Rich­
audio System is concerned sinoe this system is dependent on holding a 
olosely adjusted voltage on the audio lamp if the system is to respond to 
a low smoke concentration. 

• 
The Richaudio System itself' may be used to determine it' the lim 

voltage is aotually varying beyond allowable limitsl or it' the voltage 
regulator is deranged. 

To make a cbeok test, remove the B resistor of the 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 complete. The reading of 

• 



the meter, thererore, will be a measure or the ship's voltage but changes 
will show a greater variation than the ordinary voltmeter. If the met~r 
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. 
it will be found that the meter changes its reading constantly, possibly 
gradually reaohing 45 or below (when a fire alarm should ooour) and rising 
to 55 or even higher. This is generally the oase in port, especially on 
ships equipped with eleotrio winches. If this is the case, the regulator 
has been responding correatly. This oan be furtner aheaked by allo>vine; 
the meter reading to move away from 50 and then inserting the B resistor. 
The re~lator should restore the reading to 50. 

If, however, on removing the B resistor, the meter remains dead 
on 50, without showing any kiaks -or slow ohanges and for muoh longer periods 
than the regulator has previously remained dead, it may be assumed that some 
derangement exists in the regulator • 

••••••••••• 

• 
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Method of Supervising Pov.;er Supply to Richaudio Smoke Detecting Cabinet 

A low resistance series relay is cormected 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 is interrupted, due either to failure of the 
power supply Vi' to the blowing of fuses within the cabinet, the relay 
relea.ses permitting its contacts to close the circuit to the "Power 
Off" signal. The audible signal obtains its actuating power from the 
emergency power supply over a circuit separately fused from the circuit 
supply to the lUchaudio System. 
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JNSTRUCTIONS 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. 

1. Loosen the nut holding the 
connecting loop to cylinder 
valve. SWing loop away. 

3. Loosen oak rack nuts and re­
move the oak racks. 

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.list of carbon 
dioxide manufacturers is given on the last page of this book. 

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

INSTRUCTIONS FOR RE-INSTALLATION OF CYLINDERS 

CYLINDER VALVE PARTS 

~~ 
LD~ 
;} 4 

t CYLINDER VALVE. STEM WRE.NCH 
2. 56..FETY DI~ BUSHING lJllENCH 
~. CYLINDER VALY~ PACKlN6 NUT\JRtNCH 
4 [NVE.LOPE CONTAINING 5AfETY QI~ 

SPARE PARTS 

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

1. Set cylinder in place with valve 
outlet pointing in proper 
direction. 

2. Install oak racks and tighten 
bolts. 

3. Connect loop to cylinder valve 
outlet wrench tight. 



INSTRUCTIONS FOR REMOVAL 

OF 

PULL-OPERATED AND WEIGHT·OPERATED CYUNDERS 

These instructions are general for removing cylinders operated either by weight or by pull, and 
are to be carefully observed in the order IJiven below when any cylinder or group of cylinders is 
to be removed at any time. 

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

l. I! the cylinder has been discharged and Is of the pull-operatecl type, return the lever of the 
cutter valve to its normally set position. To do this, rotate the lever counter-clockwise (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. 
I! cylinder is of the weiqht-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 wSlight 
or pull-operated cylinders. 

2. If cylinders are 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. 

3. Remove the cutter valve and lever assembly from cylinder valve by loosening the left and right 
nut holding cutter valve to cylinder valve. Do not remove lever from cutter valve. Carefully 
swing cutter valve, lever and loop away. 

4. 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. 

5. Remove cylinder racks. 
6. 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 cylinder. 

7. I! the cylinder has been discharged, examine cutter in cutter valve and remove the cut·out sec· 
tion of the safety disc, which will be found in extreme inner end of cutter. 

CYLJNDfR CAP 

,. , 

PROTECTION CAP 
~SEO ON AU... CUTIER VALVE. tiiillii INSTAl.LATION5!1oI1TH .... ~ER) 

""""' ..... --:PROTECTlQN RING 
IJ5(D \JHEN CAP ~ OMITTED 

O!~ BU5HING 

'I I 

INSTRUCTIONS FOR RECHARGING 
KIDDE & LUX cylinders should be recharged 

with "bone dry" carbon dioxide. This can be 
done at any recharging station listed in this in­
struction book or see KIDDE or LUX System or 
Walter Kidde Sales Agency in your telephone 
directory. Cylinders in the vicinity of New York 
that are sent to us for recharging should be sent 
to our plant at 60 West Street, Bloomfield, N. J. 

When a cylinder is being sent for recharging, 
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-

I.... ____ L-____________ -' ing shipment. 

CYLINDER VALVE PARTS 

When returning cylinder to other than Walter Kidde & 
Company, Inc., provide the recharging station with the 
necessary wrenches and spare safety discs as shown in the 
sketch. This equipment will be found with the spare parts, 
or in the control box; and is required in the recharging of an 
empty or partiaJly filled cylinder. Specify Package No. 2517 
for cylinders marked "ICC3A-2205" or "ICC3A-2300"; Pack­
age No. 2518 for cylinders marked "ICC-3A-20l5"; Package 
No. 2514 for cylinders marked "ICC3A-1800·' or "ICC-3A". 

1 2 
I. CYUNDER VALVE. STEM WRENCH 
2. 5A.fETY 01~ BUSHII'tS WiE.NCN 
~_ (YLINOCR VALVE PACKlN6 NUT WRENCH 
4 [NVE.LOPE. CONTAINING 5METY Ql'5C. 

SPARE PARTS 



INSTRUCTIONS FOR BE-INSTALLATION 
OF 

PULL-OPERATED CYUNDERS 

Upon return of fully charged cylinder, place in cylinder rack before removing large steel cYl­
inder cap. (See sketch 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. Tum cYlinder so that safety outlet points in the proper direction; and install the cutter valve 
according to the following directions. It is important to follow these directions exactly to avoid 
possible injury to workmen and loss of gas. 

METHOD OF INSTALLING CUTTER VALVE 

NOT£:-IN!PECT CUTTING EDGE OF CUTTER. 
DO NOT RE-I~TAU. A DAMAGED CUTTER 
P& IT MAY NOT PIERCE THE DISC PROPERLV 
F\~RN DAMMED CUTTERS TO OUR 'f'H:.TOAY 
AT 60 WEST :tT., Bl..OOMI"IELQ, N.J rOR REMIR. 

7 

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

(a) Hold cutter valve and lever assembly and tum lever (5) counter-clockwise 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). Tum left and right nut to catch safety disc outlet (S) 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. 

S. Tighten the bolts of the cylinder racks or cylinder strap securely. 

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



~ tIIADI ...... 

Kidde Recharging Service Stations 
United State. and Canada 

Carbon dioxide cyUnders manufactured by Walter Kidde & Company, Inc., bearing trade names ot "KIdde-LUX", "LUX", 
and "Kidde" used for fire extinguishing, airplane flotation, and lite raft inflation purpo,.es can be recharged by any of the 
following recharging service stations. Those marked with an asterisk (.) are in possession of a Kidde Recharging Pump and 
can provide Immediate service through the use of this pump. 

MA ALABA 
Bumin gbam 

MobUe 

ARIZO 
Pboen! 

NA , 

DRNIA CALIF 
Bakerlill. 01' 

., Berkel 
Eureka 

Fresno 

Qlenda I. 

gele!l 

, Oaklan 

Ban D I ... 

San Fra .01". 

Santa 

8_ 
Wllml 

Barbara .. 
nilon 

COLOR 
Denver 

ADO 

ECTICUT CONN 
Darien . ,,"" 
NewLo . , .. 

on! 

IDA 
mllle 

Stratt 

FLOR 
JackBo 

Miam! 

• IA 
t. 

Tampa 

GEOR 
AUan 

Salan 

IDAH 
W,IIa 

... 
0 

" 
OIS ILLIN 

Cbleago 

P",", 
Vanda II, 

ANA INDI 
India nal'lOlls 

"'., Haute 

IOWA 
Connd IBl~B 

• lns ""M 
KENT 
Lo'" 

UCKY 
rlII. 

SIARA lOUI 
New 0 rleans 

, MAIN 
Porta ., 

·Assoctated Enl[lneell 
141 Martin BuDding 

Cl')'stal Pure Carbonic, Ine. 
-Marine Specialty Co. 

57 N. Water St. 

Les DeMund 
Central Warebouse Bulldlnll 

The IJquid Carbonic Corp. 

-H. Russell Taylor 
105 W. Moneta Are. 

Pure Carbonic, Ine. 
-F. Breeden &; Son 

705 Second 8t. 
·H. P. JorpOSl!D oS: Co. 

808 Broadw6J 
E. Ivea 

830 Kennetb Rd. 
'E. 1m 

12211 E, SUI St. 
'W8lt.ern Fire Prot., Ine. 

611 E. Tblnl St. 
'lbe Liquid Carbonic Corp. 
Pure Carbonic, Inc. 

'L. N. Curtis I: Sons 
41n Hudson St. 

'Walter Kidde Ii: Co., Inc., 
c/o R. V. Morris I: Co. 
1202 Kettner Bild. 

'Industrial'" Marine Fire 
Equipment Co., Inc. 

311 Callfomla St. 
The LIquid Carbonic Corp. 

'Coast Sen. Sti. Equip. Co. 
810 Monteelto St. 

'Stockton CbemicaJ. Co. 
Paul W. mller 

3Ui An.lon BItd. 

Urqubart Service 
16th St. at Blake 

'l'be Liquid Carbonic Corp. 

'Brencher's Senlce Station 
221 Post Rd. 

Dumont Martne Servirf, Ine. 
Lonl'. Dock, 243 name, 
Be 

'Dumont Martne Senite, Inc . 
1i24·26 Main St. 

'Stuart L. White 
IiIiS LalllbUn Rd .. West 

'Moore Pipe '" Sprinkler Co. 
11110 W. State st. 

CJYBtal Pure Carbotde. Inc. 
The Liquid Carbonic Corp. 

'J. Frank Knorr 
528 N. W. 1th Ave. 

'Fred A. CorUna 
Rim' Bela:hta Boat Yard 

W. B. Calverley 
Room 208 
1000 Peachtree St., N. E. 

Crystal Pure Carbonic, Inc. 
'lbe LIquid Carbonic Corp. 

'John D. Roblosnn Co . 
11 Bay St., W. 

Cneur d'Alene Hardware 6: 
Fnundry Cn. 

612 Bank Bt. 

Walter Kldde I: Cn .• Inc. 
S5 E. Wacker Drive 

'lbe Liquid Cubonic Corp. 
Pure Carbonic, Inc. 
'I1le LIquid Carbonic Corp. 

'Richard Lawless 
1124 North lith 8t. 

Carbon Dioxide Recharging 
Service 

35 Elllt Wacker Drive 

'D. O. Brown 
324 Bankers 'I'rIllIt BIds. 

The LIquId Carbnnlc Corp. 
Pure Carlum!c, Inc. 
Wylie McGresor 

109 % Wabasb Ave. 

'A. R. Peterson 
8 Pearl St. 

SoUd Carbonic Corp . 
1068. W. Second St. 

J. B. Lewman 
45 Hill Rd., Castlewood 

Pure Carbonic, Incorporated 

'Herbert S. Hiller 
116 Cbartrea St. 

The Liquid CarbonIc Corp. 

'Frank J. om 
(Lux Fire 8en1ee Co.) 
13 PuriSt. 

UNITED STATES 
MARYLAND 
Baltimnre 'lhrry Fried 

3230 Clll'llBle Ale. 
Pure CarbonIc, Incorporated 

MASSACHU 
Boston 

SETTS 

Cambrldse 

Worcester 

MICHIGAN 
Alpena 
Bay City 
Cadillac 
Charlevoix 

Detroit 

F..fIeanaba 
Grand Rapi 

Jackson 

Kalamazoo 

Lan9lns 
Newberry 
Roscommon 
Sadnaw 

" 

D. W. DeVeer 
(LUJ: Fire Equipment Co.) 
626 Park Square Bidi. 

'D. W. DeVeer 
(Lux Fire Equipment Co.) 
136 BroadwaY 

The Liquid Carbonic Corp. 
Pure Carbonic, Incol"l'IOrated 

·Baven W. Goodwin 
(Lux Fire Protection Co.) 
137 Front St. 

'Alpena Fire Department 
·Bay City Fire Department 
'Cadllla~ Fire Department 
Fred E. Cartier 

1 Ui Antrim St. 
'T. M. G1JIesple 

3900 Grandy Ave. 
Tbe UQuid Carbonl~ Corp. 
Pure Carbonic, Incorporated 

'EBcanaba FIre Dept. 
Folger Company 

1i21 S. Division St. 
'WIlbur NeldinS and 

Supply CompeD1 
203 Homewtld Ale. 

'Manufacturers Sales CO. 
229 Parebmnnt Ave. 

'Lansllll Fire Dept. 
Newberry Fire Dept. 
BOSl'ommon FIre Dept. 

'11. E. Miller 
2829 Cooper Ave. 

:Marie Saulte Ste. Marie Fire Dept. Sault.e Ste. 
Soutb Have 
St. ISnace 
Wyandotte 
MINNESOT 
Dulut.b 

• 
A 

.Mlnneapoll 

St. Paul 

• 

MISSOURI 
Kansas City 

St. Louis 

MONTANA 
Billings 

Butte 

NEBRASK 
Kearney 

A 

Omaba 

SEY NEW JER 
Allenburst 

Bloomtleld 

.. East Paters 

Marlate 

Newark 
North Berse • 
1\0. Plain field 

Sussex 

Trenton 

NEW MEX 
AlbuQtlerqu 

NEW YOR 
Albany 

Brewster 

Bull"alo 

Hempstead 

ICO 
• 
• 

Soutb Haven Fire Dept. 
'St.Irnaee Fire Dept. 

Pure CarbonIc, Incorporated 

'W. P. & B. S. Mars Co. 
824 W. Mlchisan St. 

The Liquid Carbonic Corp . 
Pure Carbon\e, Incorporated 

'Cbemle&l Sales &: Safety Co, 
1941 University Afe. 

Tbl' Uquld Carbonic Corp. 

Walton·V1kiq Company 
2518 Holmes St. 

The Uquld Carbonle Corp. 
Pure Carbonic, Incorporated 
American Fomon EquIp. Co. 

3811 Cblldreas Ale. 
Tbe UQuid CarbonIc Corp. 
Pure Carbonic, InCOll'lOl'!.\ted 

'.Artitlclal Ice &: Cold 8toras~ 
C •• 

• !"orthwestern ~[acblne &: 
Welding Co. 

III W. Galena St. 

Ralpb W. ltcBrayer 
11 West 26th St. 

A. R. Peterson 
527 N. 3ard St.. 

'Denesar Manufacturins Co. 
317 Alleo Ave. 

'WaIter Kidde Ii: Co., In~. 
60 West St. 

P. F. EIebner 
A. L. Ganther 

·Weldlng SuPPi1 Co. 
65 Van Riper Ave. 

'Harry B.Keim 
8605 Atlantic Ave. 

Pure Cerbonlr, Incorporated 
·Carbonlc Salea Co. 

5837 Hudson Boult>Vard 
Approved Fire ProtecUon Co. 

118 Weste"eit Ave. 
'Tri·States Welding Supply Co. 

R.'. D. 3 
·H. M. Royal, Inc. 

689 Pennln&ton Ave. 

·R. L. Harrilion Co .. Inc. 
209·217 Nortb 4th St. 

'T. P. Sanders 
Kidde-Lux Products Co. 
124·126 Sberldan Ave. 

Tbe Liquid Carbnnic Corp. 
Pure Carbonk, Incorporated 
FenauSblty Mfg. Co. 

69 Oak St. 
• American AJlsafe Co. 

1245 Niagara St. 
The Liquid Carbonic Corp. 
Pure Carbonic, Incorporated 

'Edwin S. Crane 
67 Fro t St • 

Johnson City 'Rossiter Safety Equlpt. Co. 

KlnllSton 

Lons Island 
CII> 

Mt. Vernon 

c/o Jobnson City Fire Dept. 
Central Fire Station 
Irving Egnor 

U Garden St. 
The Liquid Carbonic Corp. 

4-63 48th Ave. 
'Ballis Bros. 

331 LneuBt Ave. 
New York City Walter Kidde &: Co., lnr. 

Newburgb 

Northport 

Nyack 

Pelham 

140 Cedar St. (return to 
our plant at 60 West 
St., Bloomfield, N. J.) 

'Josepb I.tttell 
1336 Thertot Ave., Bronx 

'Hansen Ie Hasie 
135 Myrtle Ave., Brooklyn 

'VIctor Anderson 
Foot of Carroll St., City 

Island 
-LoUis H. Dubois 

(Phone; Wasblngtonvllle 
35) 

'Long Island Fire Equipment 
C,. 

64 Bayview Ave. 
·Capt. Wm. Psul Babcock 

c/o Knlb Garage 
N. Midland Ave. 

'Harry Plrkard 
318 Flftb Ave. 

Port Wublnston 'A. & R. Marshall 
403 Main St. 

Pousbkeepsle 'Northeast Company 
Delafleld St. 

Rochester 'C. E. Shear 
141 Marlborousb Rd. 

Soutbampton 'Carl A. Hennlcke 

SYracuse 

Tarrytown 

Hampton Road 
'ROII8lter Safety EQulpt. Co. 

Rm. 2B, University Bldg. 
120 E. Washington St. 

'R. J. Hathaway 
24 Damllton Place 

NORTH CAROLINA -=-=::--::-----
Cbarlotte E. H. Gilliam Co. 

1824 East 4tb St. 
Crystal Pure Carbonic, Inc . 

OHIO ----___ ,-----
Akron Roseoe Allerton 

24013 1':. Market 8t. 
Canton 'Canton Supply Company 

93S Cleveland Ave., S. W. 
Clnctnnati Harnld E. Pelta 

Cleveland 

Columbus 

Dayton 

Meostleld 

Toledo 

Younptown 

Boom 803, St. Paul Bldg. 
III Eest 4th St. 

Economy Fire F.xtlnrnisher 
tlaJes & St'nice 

322 East Second Street 
The Liquid Carbonic Corp. 
Pure Carbonic, Inro!l'IOreted 

-S. R. Smith 
1200 W. 9tb St. 

The Liquid Carbonic Corp . 
Pure Carbonic, Incorporated 

'Wm. J. Dusenbery 
655 S. Ohlo .Ave. 

'Paul Hoerner 
623 Easton St. 

lIansfleld Oxygen Acetylene 
Supply Cn. 

211 North Diamond St. 
-Jack Costa 

2920 Broadway 
Fire EJ:t. Sales &: Senlce Co. 

OKLAHOMA -=-:-::-:,--:----
TulAa ·W. L. Wallrer Co. 

1009 South Main St. 

OREGON ----,--------
Portland F. S. Gannett 

Fyr·Fyter Products Co. 
li09 Bedell Bldg. 

The Liquid Ca.rhonlc Corp. 
Pure Carbonic. Incorporated 

PENNSYLVANIA , 
Erie ·Patterson &: Stirling 

219 W. lItb St. 
Barrlsbul'l Appleby Bros. " Wbittaker 

. Co. Inc. 
216 South Second St. 

Pure Carbonic, Incorporated 
Pblladelphla 'L. Earl Hall 

32U1 Areh St. 
The Liquid CarbonIc Corp. 
Pure Carbonic, Incorporated 

Plttsburgb ·Cbarles R. Newbaker 
1116 Rldse Ave., N. S. 

The Liquid Carbonic Corp. 
Pure Carbonic, Incorporated 

Scranton 'L. B. Potter Co. 
426 Sixtb A,e. 

Wilkes· Barre Pure Carbonic, Incorporated 

RHODE ISLAND ---------
Cranston 'Arnold B. Wilcox 

(Lux·Flre Protection 
Equipment Co.) 

535 Parll Me. 

!,hclnlrl fOlIl hlV~ any dItnculty pl .. ~~ write to Walt,.r Klddr &: Company. Inc .. 140 Cedar Elt .. New York City. 

SOUTH CAROLINA -----__ -,,_ 
Cbarlestou 'GaB Engine .Ii: Electric Co., Inr. 

280 Meeting St. 
TENNESSEE _________ _ 

CbattanOQia 

Knoxville 

Memphis 

-"'asbville 

·C. n. G~nter Company 
2109-11 Broad St. 

'Royal CrOlwn Rottllns {'o. 
1502 llcCalla Ave. 

J. E. Dilworth Co. 
341 South Front St. 

Crystal PUI't' c'arbnnle, Inc. 
The LIquid rarbonlc Corp. 
AIr. H. WlIllama 
(Fire EQulpt. It Semce Co.) 

150 Fnurtb Ave .. N"orth 
'Friedman f.ll!t'trir Co. 

2804 West End Ave. 
TEXAS-----------
Amarillo 'A. D. Gugenbelm Co. 

221 West 7th St. 
Dallas ·Greene Bros., Inc. 

EI Paso 

F't. Worth 
HOllSton 

San Antonio 

1812 Grlmn St. 
Cmtal Pure Carbonic, In~. 
The Liquid Carbonic Corp. 

'Jay L. Barman Company 
301 San Franelseo St.. 

Parker Brnwne Compen)' 
'H. E. Bowman ('nmpany 

2102 Leeland Ave. 
The Liquid CaTboole Corp. 
E. J. Mackey 

302 Shadwell Drift 
The LIquId Carbonle Corp. 

UTAH---------,---
Salt Lake City Universal Safety Appll&nce& 

C,. 
69 E. 4tb South 8t. 

YERMONT----______ ___ 
Burlington 'Chief D<lnald J. Kelley 

Fire Dept. BudQuarten 
Snuth Winooski Ave. 

~!~f~:kNIA ---:.CpCut-'-,-.~Co:-. ------
64 Cnmmere!al Place 

Richmond 

Roanoke 

lIosslyn 

'!be Liquid Clll'bonlc Corp. 
'L. B. Shellleld 

2206 Monument Ale. 
'Bernard', Machine WorkII 

512 Commerce St., B. W. 
Fowler Carbonic Co. 

WASHINGTON ...,.,.,..-,-,,---:----
Seattle '.Alexander (low, Ine. 

551 Central Buildlns 
'The Liquid Carbonic Corp. 

Sl'IOkane 'The Liquid CarboniC Corp. 

WISCONSIN ---:-,-----
Manitn\f(IC 'B. A. PbllIps 

Milwaukee 

Edmonton 

Malifu 

London 

Montreal 

Otta.a 
Regina 

Toronto 

V,neon" 

V.dun, P. Il. 

Wlnll.lpel 

602 Oak St. 
'Winter Reeha~ Service Co. 

641 West VIrginia 8t. 
'The Liquid Carbonl~ Corp. 
Pure Carbonic, Incorporated 

CANADA 
Gorm&n', Ltd. 
Liquid Carbonic Canadian 

Corp, Ltd. 
Stall'll, Son It Mnrrow, Will. 
Liquid Carbonic Canadian 

Corp, Ltd. 
'FIre EJ:tlnplaber Service &: 

Sales 
136 Maitland St. 

'Walter Kidde&: Co. ot Canada 
LUI. 

U4 St. Paul St., East 
Walter Kidde&: Co. of Canada 

Ltd. 
I U9 Creseent St. 

The Canadian lI'Ire BOBe Co. 
LUI. 

821 Notre Dame St. 
LIquid Carbonic Canadian 

Corn. Ltd. 
·People', Gas SuPPi1 Co. Ltd. 
Fire FlgbtlnS Equlpt. Co. 

501 Kerr Bids. 
'Safety Supply Co. 

Hermant Bulldlns 
LIquid Carbonic Canadian 

Corp. Ltd. 
'BIll'IIes9 Bros. I: Co. Ltd. 

119 W. Pender St. 
LIquid Carbonle Canadian 

Corp. Ltd. 
'Walter Kidde&: Co. nr Canada 

LUI. 
3138 La Salie BIld. 

Filer·Smltb Machinery Co. 
703 Confederation Lite Bldi. 

Liquid Carbonic Canadian 
Corp. Ltd. 

, POSBe9II Becbarginc PumP. 

F. 266Y 40M 6·43 
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