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Bonds:

SPECIFICATIONS
LOWER CUTOFF | UPPER CUTOFF CENTER
FREQUENCY FREQUENCY FREQUENCY*
{eps) {cps) (cps)
22.3 44.6 3.3
44.6 89.2 63
88.4 177 125
177 354 250
354 747 500
707 1414 1000
1414 2828 2600
2828 3636 4000
5656 11,310 5000
11,310 22,620 16,600
ALL PASS
A-weighted sound level

*Geometric mean
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SPECIFICATIONS {cont)

Filter Characteristics, signal applied ot INPUT (SLM) terminals: For bands
from 63 to 8000 cps, the level at the center frequency is uniform within 1 db.
Magimum deviation from ALL PASS level at center frequency in any band is
1 db. For bands from 63 to 8000 cps, the response ar the nominal cutoff fre-
quency is 3.5 £ 1 db below the response at the center frequency, ~For all
octave bands, the attenuation is at feast 30 db at half the jower nominal cut-
off frequency and at twice the upper nominal cutoff frequency; nwm.mn..»m.uumﬁo.u
is at least 50 db at one-foureh the lower nominal cutoff frequeacy and at moE.
times the upper nominal cutoff frequency.

Sound-Level Kange: 44 to 150 db above 2 x 10°% pbar in any band ﬂrmn the
Type 1560-P6 Microphone Assembly is used.

Inputs: Impedance at MIKE terminals is approximately 50 pf in parallel with
50 M{). It is intended for use with high-impedance transducers such as the
Type 1560-P& Microphone Assembly.

Impedance at INPUT (SLM) terminals is approximarely 100 k{l Maxi-
mum input is 3 volts. This input is intended for connection to the cutpur of a
sound-level meter. Low terminal is grounded to the case.
Preamplifier Frequency Chorecteristics: Two characteristics are included:
C weighting, which meets the requirements of the American Standards Associ-
ation Specification 51.4-1961 (SLM); and 20 ke, an essentially flat response.
Qutputs: Open-circuit output is at least 1 voli for full-scale meter deflection.
Qutpur impedance is 6000 ohms. Any load can be comnected 1o the OUTPUT
rerminals.
Meter Response: FAST or SLOW meter response is selected by a papel con-
trol. The characteristics of each are as specified by the American mnmnmw&m
Association Specification S1.4-1961 for General Purpose Sound-Level Meters.
Interna! Calibration: The gain of the analyzer can be calibrated, by means of
a built-in reference, for use with a piezoelectric microphone with sensitivity
hetween -52 and -62 db re 1 v/pbar. With this calibration, the absolute ac-
curacy for ALL PASS levels is ensured within 1 db. N
Batteries: Two 9.6-volt, rechargeable, nickel-cadmium batteries (Gould,
Type 9.6 V/450B) provide 30 hours of operation. To recharge them, the in-
strument is comnected to & 115-(or 230-)volt, 25- to G0-cycle line for 14 houes.
Accessories Supplied: Type 4200-0600 Power Cord, 1560-2101 Cable As-
sembly, 4170-7066 Carrying Strap.
Accessories Available: Type 1560-P6 Microphone Assembly; Type 1560-P34
Tripod and Extension Cable {including Type 1560-P32 Tripod and Type
1560-P73 25-foor Extension Cable); Type 0480-9732 Adapror Set, to convert
for relay-rack mounting; Type 1560-P40 Preamplifier and accessories,
Dimensions: Flip-tilt case, width 104, height 9%, depth 7% inches (260 by
235 by 185 mm), including handle.
Met Weight: 8% pounds (4 kg).

U. & Patent Nos. 2,012,197, 2,966,257; D187,740.

General Radio Experimenter reference: Vol 36, No. 10, October 1962,




Figure 11, Type 1558 Octave
Band Notse Analyzer.

INTRODUCTION

SECTION |

INTRODUCTION

L1 PURPOQSE,

The Type 1538-BP Octave Band Noise Analyzer (Figure 1-1) is a
portable audio-frequency spectrum analyzer, for use in the srudy of sound
or vibration spectra. (For details of the various applications of this analy-
zer, refer to the General Radio Handbook of Noise Measurement.) The noise
analyzer can also be used as a fiiter unit, a selective detector, or an analy-
zer for voltage spectra,

1.2 DESCRIPTION,

The analyzer comsists of a high-impedance microphone preamplifier,
a tunable filter with a noise bandwidth of 1 octave, an output amplifier, and
a meter. When used with the Type I1560-P6 Microphone Assembly, the ana-
iyzer indicates directly the sound pressure level in any of its 12 bands,
for levels between 44 and 150 db, re 2 x 10"* ubar. The analyzer can be
used with a Type 1560-P40 Preamplifier, which extends its sensitivity to
24 db and permits placement of the microphone at the end of a long cabie,
The analyzer can also be used with the Type 1551-C Sound-Level Meter for
still greater sensitivity, .
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1.3 CONTROLS AND CONNECTORS.

Name Type Function

IBAND LEVEL DB 6-position rotary switch Adjusts gain of output

(gray knob) amplifier and indicates

meter range.

BAND LEVEL DB | S5-position rotary switch Adjusts input level to
(knuried dial)

filter and indicates
metet range,

BAND CPS 12-position rotary switch | Selects band.

None G-position rotary switch | Turns instrument on
(Function switch) and OFF. Selects
merer speed and mode
of operation (CAL, CK
BAT, or CHARGE),
CAL Thumb-set control & Adjusts gain.

MIKE Three-terminal
Cannon Type XLR
locking socket

S INPUT (SLM) Phone jack

High-impedance input,

Low-impedance (100 ki)
input {maximum input 3
volts).

| OUTPUT Phone jack Supplies 1 volt open
. cireuit for full-scale
meter indication (output

impedance is 6000 ohms).

CHARGE Two-terminal male
BATTERY, conpnector
115V AC 25-60C

Inpur connector for
line voltage, to
charge battery.

1.4 CARRYING CASE.

The analyzer is mounted in a Flip-Tiit case. The captive protective
cover serves as a mounting base when the instrument is in use. The fric-
tion of the rubber seal serves to keep the instrument at any convenient
angle, from horizontal to vertical.

Space is provided in the cover for the Type 1560-P6 Microphone Assem-
bly. The flexible conduit is positioned across the panel, below the BAND
CPS switch, while still held in place at the MIKE terminals.

INTRODUCTION

15 ACCESSORIES SUPPLIED,

The following accessories are supplied withthe Type 1558-BP Octave
Band Noise Analyzer:

1-Power Cord, P/N 4200-0600

1-Cable Assembly, P/N 1560-2101

1-Carrying Strap, P/N 4170-7060

1.6 RELAY.RACK MOUNTING.

The Type 0480-9752 Adaptor Set, to convert the analyzer for relay-
rack mounting, is available from General Radio. Complete instructions for
installation are included with the set.

L7 TYPE 1560-P6 MICROPHONE ASSEMBLY.

The Type 1560-PG Mictophone Assembly (Figure -2} is recommended
for use with che Type 1558-BP Octave Band Noise Analyzer. It consists of a
piezoelectric, ceramic microphone congpected to a short length of flexible
conduit, which, in twrn, is mounted on a swivel base. A connector on the
base mates with the three-terminal inpur connector (MIKE) on the panel of
the analyzer. .

Figure 1.2, Type 1560-P8
Micropbone Assembly.

+4
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Figure 1-3. Typical random frequency response
of Type 1560-P6,
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...M.m TYPE 1360-P40 PREAMPLIFIER.

The Type 1 1560040 Preamplifier (Figure 1-4}) is a Mﬂwwgmmmcmbn&uammmom

low-noige preamplifier. It is pardicularly well suited for amplifying the curput
& i
of piezoelectric transducers, such as microphones and vibration ickups, and
; P Pt

“for driving long connecting cables without loss in signal veltase. A switch
R & £ .ww &
provides a voltage gain of either 111 or 10:1,

ey

The amplifier is heused in a small cylindrical case. The GR Type

1560-P5 Microphone carridge plugs directly on ro the inpur end of the case.
Adaptors are available for connecting the preamplifier to the cartridge of the
GR Type 1560-P3 Microphons, to GRRB74 Connectors, and ro 3-terminal micro-
phone connectors. Cutput fromthe preamplifier isthrough & 3-terminal shiclded
connector. The required do supply voltage s applied from one of these ter-

inalsto ground. This voltage canbe obtained directly from the Type 1558-BP
bmmm&@r

. The preamplifier and accessories are available in various combin-
wiavions {refer o the Appendix}.

. The Type 1360-P40H Preamplifier and Power Supply Set is seli-
powered and independent of any external supply.

: The Type 15360-P40] Preamplifier and Adaptor Set is dependent for
s power on the instrument to which it is comnected, so that it should be
uged with the Type 1558 or 1564 Analyzer.

The Type 1360-P40K Preamplifier and Microphone Set is for use with
the Types 1558 and 1564 Apalyzers when an acoustical measurement is
‘needed at low levels and the microphone must be mounted at the end of a

Figure 1-4, Type 1560.P40 Preamplifier.

PRINCIPLES OF OPERATION

SECTION 2

PRINCIPLES OF OPERATION

2,1 MICROPHONE PREAMPLIFIER,

The very low-level signals from a high-impedance transducer are am-
plified by the preamplifier to a level convenient for analysis. The preampli-
fier consists of an input attenuator, a unit-gain amplifier with a high input
impedance, a weighting network, and a second attenuator and amplifier. An
elementary schematic diagram is given in Figure 2-2.

The voltage gain of the preamplifier at mid-frequency is 20 db. An
internal rotary switch can be set to give either an amplitude-frequency char-
acteristic that is essentially flat from 20 cps to 20 ke, or one that is C
weighted. The weighting switch is set in the General Radio laboratory to
the 20 KC position ard should normally be used in this position, Figure 2-1

shows the frequency response of the preamplifier.

2.2 FILTER CIRCUIT.

A block diagram of a single fiiter section is shown in Figure 2-3. The
filter circuit consists of three isolated, resonant sections in cascade, with
a 20-db step attenuator berween the second and third sections. The sections
are staggered about the center frequency of the selected band to give a Bmﬁf 5
mally flat (or Butterworth) characteristic, The nominal noise bandwidth is'1
octave,
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Figure 2-1. Frequency responseiof preamplifier.
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PRINCIPLES OF OPERATION

Lout

!
i

4 Figure 2.3. Block diagram of a
|m| single section of the filter circuit.

Each section of the filter circuit uses a highly stabilized current am-
plifier andan RC feedback network. To tune the filter, both resistors and
capacitors are switched in a manner that allows each set of capacitors to be
used for two bands.

Anormalized, magnitude-frequency characteristic is shown in Figure 2-4,

This section also contains the RC circuir for an A-weighted sound-
level merer characteristic,

o

(LI

y Figure 2-4.
/ Normalized

¥ . magnitudes
i ?m@&mﬁnw. .
H N 1 chardcteristic:
= 40 .
g ) / . // of one-octave

. / N filter.

7 \ e

&0

o Fo Fo Fo 2Fo 5Fo 10F0

10 ) 2
wmrbf<m m««WOGMZﬂ«.

2.3 QUTPUT CIRCUIT.

The output circuit includes a 30-db step attenuator, an mawr?mn, mnm .
a meter circuit. An isolating stage, feeding the OUTPUT’ umnw mmmﬁmm
that a joad will not affect the meter indication.

The meter circuit gives an indication that has come to be known as
quasi-rms.!  The conduction angle for sinusoidal excitation is nrommb to
give a close approximation to rms for many types of signals.

I, E. Gross, "lmproved %nn?u!mﬂnn Plus a New Look for the Sound-Level Metes”, GEN.
ERAIL RADIO EXPERIMENTER, Vol. 32, No. 17, October, 1938,

7
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&

2.4 CALIBRATION CIRCUIT,

To calibrate the analyzes, the output is connected to the input through
a filter, a limiter, and a calibrated attenvator. When the gain is adjusted to
equal the attenuation of this feedback network, the system oscillates at a
frequency of 1000 cps. The attenuation of this feedback network is adjusted
by means of an internal control that is calibrated in terms of the microphone

sensitivicy.

2.5 CHARGE CIRCUIT.

The nickel-cadmium battery is constant-current charged througha simple
half-wave rectifierand a series resistor that is connected directly to the line.
When charging, the battery “floats® on the line; neither side of the line is
connected to the case or to any part of the instrument except the charge cir-
cuit,

SECTION 3

OPERATING PROCEDURE

3.1 OPENING AND TILTING THE CABINET.

The directions for opening the Type 1558-BP Octave Band Noise An-
alyzer are given on the handle of the Flip-Tilt case. Once open, the instru-
ment can be tilted to any convenient angle, as shown in Figure 1-1, The
angle should be chosen to give the most convenient access to knobs and the,
best view of the panel control settings and meter indication.

The instrument can be locked fully open by the same slide pins that
are used to lock it when it is closed. It can be carried in the open position,
with the cover firmly in place.

The flexible conduit on the Type 1560-P6 Microphone Assembly can

be positioned across the panel so that it does not interfere with the Qoﬁmm..

of the case, It can remain connected to the panel MIKE terminals.

OPERATING PROCEDURE

3.2 PRELIMINARY CHECKS.

3.2.1 BATTERY. To check the battery; turn the function switch to CK BAT,
The meter should read in the region maik & BAT. The battery will require
charging afrer about 30 hours of operation mmmm@n to’ vmnmmmmwr 3.8).

3.2.2 WEIGHTING. The internal weighting swirch, 5103, is set to give the
preamplifier in the analyzer a flar {20 KC) frequency response and should
normally be left in this poesition., The A-weighting characteristic is correct
only when this switch is set to 20 KC.

3.3 OPERATION WITH TYPE 1560-P6 MICROPHONE ASSEMBLY.
3.3.1 CALIBRATION CHECK. Make the following nwmnr cn the amplifier

gain before using the amalyzer. This check.is valid only when the internal
microphone sensitivity control is set to indicate the sensitivity of the micro-
phone being used. Refer to paragraph 4.4,

a. Set the BAND CPS swirch to ALL PASS.

b. Set the white dots on both BAND LEVEL DB controls (the large .
konurled dial and the mBmﬂ gray knob} to the red reference line,

c. Setthe function swirch to CAL.

The meter should now E%mmnm in the white area marked CAL., If w..m
does not, adjust it by means of the CAL thumbset control on the panel. :

3.3.2 OPERATION.

a. Place the microphone in the desired position. Detents are mun E&m&

in the panel connector to held the gooseneck assembly in vmwnm .Mwm nowa g
nector can be turned through 180°

b, Turn both BAND LLEVEL DB controls clockwise (knob mn& nwhmd

¢. Set the BAND CPS switch to ALLL PASS. : .

d. Set the function switch for the desired meter response mmcwm.w. of
SLOW). ER
e. If the meterindicates above +10, turn the BAND LEVEL 3B .wnaﬁ.mm
dial until an on-scale meter reading is obtaisied. If the meter indicates below
zero, adjust the BAND LEVEL DB gray knob until a reading in the positive
section of the meter scale is obtained. The all-pass level, in'db're 2% gt
jbar, is the algebraic sum of the meter reading and the outers mnmum ‘BAND

LEVEL DB indication,
f. Set the BAND CPS switch to any desired octave Wumnm Q ‘to: >

weighting and adjust the BAND LEVEL DB gray knob to obtain an on-scale

mm%bw on the meter. The level in the band selected is then the algebraic
suim of the merer reading and the outef-scale BAND LEVEL DB indication,
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CAUTION

Improper use of the BAND LEVEL DB conirols con overload the pre-
gmplifier and introduce errors. Always measure the ALL PAS3S level
before analyzing. MNever readjust the knurled dial after selecting on
octave bond or A weighting. This procedure ensures that the preampli-
fier is not overicuded and allows the entire potential anelyzing range

of the instrument to be realized.

3.4 USE OF TYPE 1552-B SOUND-LEVEL CALIBRATOR.

The Type 1558-BP Octave Band Noise Analyzer contains an internal
calibrator that checks the electrical circuits only. For a check on the com-
plete system calibration (including the microphone), the Type 1562 Sound-
Level Calibracor is recommended. This calibrator includes a closed coupler

and a driving loudspeaker that produces a known sound-pressure level at the

. microphone of the analyzer.

315 PREAMPLIFIER WEIGHTING.

The selection of one of three frequency characteristics is made by
‘means of an internal three-position rotary switch, 5103 (See Figures 4-3 and
4-6), The three switch positions aré labeled 20 KC, C RANDOM, and C

PERP,
The 20 KC characteristic is the most uniform and should normally be

ysed. The C weighting characteristics are included because it has been com-
‘“mon practice to analyze signals that have passed through a sound-level meter
- set to C weighting. The C RANDOM position of the switch gives a response
" for the combination of the preamplifier and the Type 1560-P§ Micrephone
- Assembly that conforms to the requirements of the American Standards As-
sociation Specification ASA S1.4-1961 (SLM), for sounds arriving at random
incidence. In the €& PERP position, compensation is made for the direc-
tivity of the microphone, to produce a C response with incidence perpendicu-
lar to the plane of the diaphragm. The A weighting indicated by the BAND

switch is incorrect when the interpal swiich is set to either C position.
3.6 OPERATION WITH SOUND.LEVEL METER,

For band levels below 44 db (te 2 x 1074 tibar}, a sound-level meter,
such as the GR Type 1551-C or 1561, can be used ahead of the analyzer,
The procedure is as follows:

a. Set the BAND LEVEL DB kaurled dial so that the indicating area

is under the red reference line. Turn the BAND LEVEL DB gray knob fully
clockwise,

OPERATING PROCEDURE |

c. Connect the output of the sound-level merer to the INPUT (SLM)
jack on the analyzer, using the 1560-2101 Shielded Cable Assembly (sup-
plied). Calibrate the sound-level meter by the means appropriate to that
particular model, or use a GR Type 1562 Sound-Level Calibrator.

d. With the calibration signal applied to the sound-level merer, adjust
the CAL thumbset control on the panel of the analyzer to give the same meter
reading as that of the sound-level meter.

e. To amalyze, set the weighting switch on the sound-level meter to
20 KC and adjust the attenuator on the sound-level meter for a meter reading
between {0 and +10 db.

f. Set the BAND CPS switch to the desired band and adjust only the
BAND LEVEL DB gray knob to obtain an on-scale meter reading on the an-
alyzer. The band level in db re 2 x 104 pbar is the algebraic sum of the
readings of 1} the attenuator of the socund-level meter, 2) the inner red
scale of the BAND LEVEL DB dial on the analyzer, and 3) the meter read-
ing of the analyzer,

3.7 OPERATION WiTH TYPE 1560-P40 PREAMPLIFIER.

The Type 1560-P40 Preamplifier can be used with the analyzer to in-
crease the sensitivity to a 24-db sound-pressure level, thus permitting opera-
tion at a remote distance from the microphone {refer to paragraph 1.8). Power
for the Type 1560-P40 Preamplifier is supplied through terminal No. 2 of the
MIKE socket of the analyzer. Plug the Type 1560-P40 Preamplifier and ‘micto-
phone combination directly into the MIKE socket, or make the connection by -
means of a Z-conductor shielded cable of convenient length. {Cables are
supplied with the Type 13G0-P40K Preamplifier and Microphone Ser; they
may also be purchased separately.} Set the gain switch on the Type 1560-P40
Preamplifier to either X1 or X10, as desired. When it has been calibfated,
the analyzer is ditect reading with this gain switch set to X1. When the
switch is set te X10, subtract 20 db from the indication of the analyzer to
obtain the actual sound-pressure level.

When the microphone and Type 1560-P40 Preamplifier are used with
the Type 1558-BP Analyzer, the effective sensitivity of the microphone is
increased. This is because the voltage loss caused by the input-capacitance
load of the Type 1560-P40 on the microphone is less than the loss caused
by the input-capacitance load of the analyzer. Also, when a carwridge only
is used from a Type 1560-P4 or -PG Microphone Assembly, the loss due to
the presence of the flexible arm is avoided. (The sensitivity given for a Type
1560-P6 or -P4 Microphone is for the combination of microphone cartridge

and flexible arm.)

X
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To calibrate the analyzer-preamplifier combination, a Type 1562 Sound-
Level Calibrator is recommended. However, the electrical calibrator in
the Type 1538-BP can be used if the internal sensitivity control, R322, is
set properly, If the microphone cartridge is supplied with the Type 1560-P40
Preamplifier or if it is removed from either the Type 1560-P3 or -P5 Micro-
phone and is used on the Type 1560-P40 Preamplifier, set the sensitivity
control 1 db higher than the sensitivity specified for the microphone, For
example, if the sensitivity of rhe microphone or cartridge is -61 db, set the
internal sensitivity contzrol to -60 db. If the microphone cartridge is removed
from a Type 1500-P4 or -P6 Microphone Assembly and is used with the Type
1560-P40 Preamplifier, set the sensitivity control 1.6 db higher than the
sensitivity specified,

3.8 CHARGING THE BATTERY.

3.8.17 115-VOLT LINE. The analyzer is powered by a nickel-cadmium
battery that provides about 30 hours of operation from full charge. To charge
the battery, connect the analyzer to the 115-vole line, using the Type CAP-11
Power Cord {(supplied). Terminals for this connection are provided on the
front panel and are labeled 115V AC, 25-60 C, CHARGE BATTERY. Set the
function switch to CHARGE. To charge the battery requires approximately
16 hours.

3.8.2 230-VOLT LINE. To charge the battery from a 230-volt line, discon-
nect the lead short-ciccuiting resistor R308 (see Figures 44 and 4-7). Con-
nect the instrument to the 230-volt line, using the 4200-0600 Power Cord

(supplied}. Use the [iSevelt CHARGE BATTERY terminals on the frons
panel. Set the function switch to CHARGE and allow 16 hours to charge the

batrery fully.

CAUTION: Continvous or repeated overcharging moy seriously reduce the
battery life.

3.9 BACKGROUND NOISE.

Whenever possible, souad measurements should be made with negligible
background neise. In any band, the background noise level should be at least
104db below the total measured level for that band. When this is pot possible,
apply the corrections given in Figure 3-1 for efrors due to background noise.

3.10 EFFECT OF PRESENCE OF OBSERVER AND INSTRUMENT CASE.

Except in reverberant fields, the presence of the observer and the in-
strument case can disturb the sound field and thereby introduce significant

12

OPERATING PROCEDURE

errors. 1 To minimize this effect, adjust the gooseneck assembly so that the
microphone is locared as far as possible from both the observer and the in-
strument. The observer should stand with the analyzer in front of him and
with the sound source at his side. For greatest accuracy, mount the micro-
phone on a tripod and connect it to the analyzer by means of an extension

cable, The observer and rhe instrument are thus removed from the sound

field.
3.11 PREFERRED ANGLE OF INCIDENCE.

For sounds in reverberant fields, the angle of incidence is inderer-
minate.

In a free field, the response obtained with an angle of incidence of
70° with respect to the axis of the Type 1560-PG Microphone Assembly ap-
proximates random-incidence response. The directivity characreristic of the
Type 1560-P6 Microphone Assembly can be used to advantage if the micro-
phone is positioned with its axis directed toward the source. Under this
condition, a C-weighted spectrum is presented to the filter when the inrernal
weighting switch (510%3) is ser to C PERP (see Figure 4-3). Do not uge the
A-weighting position on the BAND switch with the internal weighting switch

i this position.
3.12 CARRYING STRAP

The 4170-7660 Carrying Serap (supplied) is used to support the instru-
ment so thar the operaror’s hands are free to manipulate the controls. Artach
the strap to the thimbles at the side of the case.
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0 TYPE 1558-BP QCTAVE BAND NOISE ANALYZER

3.13 USE AS A SOUND.LEVEL METER.

The Type 1558-BP Octave Band Noise Analyzer can be used to meas-
ure either A- or C-weighted sound levels. Except for the fact thar it does
not include a B-weighting characteristic, it meets all requirements of the
American Standards Specification for Geperal Purpose Sound Level Meters,

ASA 51.4-1961.
To measure A-weighted sound level, set the internal weighring switch,

5103, ro 20 KC (it is set to this position when delivered). Then follow rhe
procedure given in paragraph 3.3, measuring first the ALL PASS (20-ke)
level, then the A-weighred level. (Use the A-weighted position as though it
were an octave band.)

To measure Coweighted sound level, ser the internal weighting switch
to C RANDOM and proceed as in paragraph 3.3.1 and steps a through e of
paragraph 3.3.2. The indicared level with the BAND switch ser to ALL
PASS Is the C-weighted sound level

The A-weighting posivien of the switch gives incormect results when
the internal switch is ser to C RANDOM. (It indicates the A-weighted level
of the Cewelghted specrrum.)

314 USE OF WIDE-RANGE MICROPHONES.

The frequency response of the microphone preamplifier is essentially
flat from 20 cps to 20 ke when the weighting switch is set at 20 KC. Thus it
is possible te use wide-range microphones, such as those included in the GR

Types 15531-P1L and -P1H Condenser Microphone Systems.

315 RECORDING.

The output from the Type 1558-BP Octave Band Noise Analyzer can be
used to drive the GR Type 1521-B Graphic Level Recorder, to plot ampli-

tude versus time in a band.
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SERVICE AND MAINTENANCE

SECTION 4

SERVICE AND MAINTENANCE

4.1 GENERAL.

We warrant that each new Instrument manufactured and sold by us is
free from defects in matesial and workmanship, and that, properly used, it
will perform in full accordance with applicable specifications for a period of
twa years after original shipment, Any instrument or component that is found
within the two-year period not to meet these standards after examination by
cur factory, Sales Enginecring Office, or authorized repair agency personnel,
will be repaired, or, at our eption, replaced without charge, except for tubes
or batteties that have given normal service,

The two-year warranty stated above atrests the guality of materials
and workmanship in our products. When difficulties do occur, our service
engineers will assist in any way possible, If the difficulty cannot be elimi-
nated by use of the following service instructions, please write or phone our
Service Department (see rear cover), giving full information of the trouble
and of steps taken to remedy it. Be sure to mention the serial and type
numbers of the instrument.

Before returning an instrument to General Radio for service, please
write to our Service Department or nearest Sales Engineering Office, re-
questing a Returned Material Tag, Use of this tag will ensure proper hand-
ling and identificarion. For instruments not covered by the warramy, a

purchase order should be forwarded to avoid unnecessary delay.

4.2 REMOVAL OF INSTRUMENT FROM CASE.

To take the instrumens out of its Flip-tilt case, remove the four screws
near the front panel, two through the top and two through the bottom of the

case.

4.3 TRANSISTOR YU TAGES.

Table 1 gives the normalvoltage from each transistor terminal to ground.
Allow a deviation of 10 percent from these figures. Set the panel controls

as follows: -

15
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TYPE 1556-BP OCTAVE BAND NOISE ANALYZER

BAND I.EVEL DB grav knob - - fully clockwise

BAND LEVEL DB kourled dial - - fully ceunterclockwise

Function switch - - FAST

BAND CPS switeh - - ALL PASS

To measure these voltnges, use a high-impedance voltmeter. The bat-

tery voltage must be abour 21 volis.

4.4 MICROPHONE SEMSITIVITY ADJUSTMENT.

The internal sensitivity control (R322) is shown in Figure 4-1. It is
adjusted in the GR laboratory to match the sensitivity of the Type 1560-P6
Microphone Assembly that is sent with the analyzer. The procedure for the
internal calibration, described in paragraph 3.3.1, is valid only when this
control is set to indicate the sensitivity of the microphone being used. If the
Type 1560-PG Microphone Assembly is purchased separately or is replaced,
or if another type of piezoelectric microphone is used, this control must be
set to the new sensitivity,

....%m IHTERNAL HOISE.

Typical noise levels at the OUTPUT terminals, for varicus settings of
wmm BAND LEVEL DB and the BAND CPS switches, are given in Table 2. To

. ‘measure these levels, connect & 425-pf capacitor (the equivalent impedance
-of the Type 1560-P6 Microphone Assembly) across the MIKE input terminals

(see Figwe 4-2). The capacitor and connecting leads must be shielded to

avoid hum or noise interference.

4.6 GAIN CHECK.

A check on the gain gives a good indication of the serviceability of
the analyzer. This check should be made at the center frequency of each
band, ar 400 or 1000 cps for ALL PASS, and at 1000 cps for A weighting.
Apply 1 volt through a shielded, 425-pf capacitor, connected ar the MIKE
input terminals, as shown in Figure 4-2. Set the internal weighting switch
to 20 KC and calibrate the analyzer by the method described in paragraph
3.3.1. Select the desired band and adjust the oscillator to the center fre-
quency of that band, The center frequencies are given in the Specifications.
If the instrument is operating properly, the BAND LEVEL DB indication
should agree within 1 db with the values in Table 3, except on the lowest

and highes: bands, where the analyzer will read low by about 1 db.

SERVICE AMD MAINTENANCE

SENSITIVITY
CONTROL,
R322

T

Figure 4-1. Internal sensitivity conirol is preset in the laboratory.

o

OS5CILLATOR,
O

_.m VOLT

MIKE CONNECTOR

Figure 4-2. Circuil for calibration of gain of analyzer,

17



% TYPE 1558-BP QCTAVE BAND NOISE ANALYZER SERVICE AND MAINTENANCE
L

TABLE 1 TABLE 1 (Cont)
Transistor Yeltages
. TRANSISTOR TERMINAL . | -DC VOLTS
TRANSISTOR TERMINAL | DC VOLTS (Type) . T0
(Type) TO 1 GROUND

GROUND 0204 ‘ o

Q101 K 9.4 (TR-31/2N445A)* B. 4.1

(TR-32/Crystalonics C6601) G 9.3 0 . 8.8

A 1.8 !

V Q205 E 1.2

Q102 E £5.9 : (TR-31/2N4454 ) B 1.3

(TR-23/2N5204)* B 15.8 p o
C 9.5

Q206 B 1.0

Q103 £ 9.4 (TR-31/2N4454)" B 11

(TR-31/IN4A45A % ‘B 9.5 c "o
C 18.8

Q207 E 2.9

0104 E 1.2 (TR-31/2N445A)% B 3.0

(TR-31/2N4454)* B 1.3 . -
c 3.3

G208 E 1.2

QI3 E 3.2 (TR-31/2N445A)* B 1.3

(TR-31/2N445A4)* B 3.3 c 9.4
C 10.2

Q301 E 2.2

Q201 E 1.2 (TR-31/IN445A) B 2.3

(TR-31/2N445A)* B 1.3 c y
C 4.1

: Q302 E 5.3

0202 E 4.0 . (TR-31/2N445A)* B 5.4

(TR-31/2N445A)* B 4.1 . c 11.0
I 8.8

Iz Q303 E 10.9

Q203 & L2 (TR-31/2N445A)* B 1L.0

(TR-31/2N445A)* B 1.3 : . o
C 4.1

#Selected for Hf, between 80 and 175. . *Selected for Hep between 80 and 125.

18 19
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TABLE 1 (Cont)

Typical internol noise levels in db below output voltage correspanding to full-

TABLE 2

SERVICE AND MAINTENANCE

scale meter deflection.

TRANSISTOR TERMINAL DC VOLTS

(Type) TO
GROUND

Q304 E 17.5
(TR-10/2M1374) B 17.4
C 10.7
Q305 E 17.5
(TR-10/2MN1374) B 17.4
C 9.6
0501 E 18.8
(TR-31/2N445A4)* B 18.9
C 21.0
Q502 E 18.8
(TR-31/2N4435A)* B i8.9
C 21.0
Q503 E 18.8
{TR-31/2N445A)* B 18.¢
C 21.0

BAND CPS SWITCH

BAND LEVEL DB SWITCH SETTING

*Selected for Hfe between 80 and 125.

SETTING 140 130 120 11O 100 90 80 7D &0 50
31.5 68 68 68 68 67 64 54 44 34 24
63.0 68 6B GB 68 67 64 S4 44 34 24
125. 68 68 68 B8 47 66 6D 50 41 31
250. G8 68 68 68 6B 66 61 52 43 33
500. 6B 68 6B 68 68 67 62 354 44 34
1000. 68 68 6B 6B 68 67 62 5S4 44 34
2000, 68 G868 68, BB 66 61 52 42 32
4000, 67 67 67 - BT 67 65 59 - 490 39 29
8000, 67 67 67 BT G764 ST 47 -3’7 27
16,000, 66 66 66 66 66 63 54 44 33 25
ALL PASS 63 63 63 6% 62 56 46 3626 16
(20 KC) .
TABLE 3

Bond level indications for various microphone sensitivities
with 1 voit applied ot MIKE terminals.

MICROPHONE SENSITIVITY
{db re ] volt/ubar)

TYPE 1558-BP

BAND LEVEL DB

INDICATIONS
-632 136
-61 135
-60 134
-39 133
-58 132
-57 131
-56 130
-55 129
-54 128
-53% 127
-52 126
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4.7 KNOB REMOVAL.

To remove the knob on a frontepanel control, either to replace one
that has been damaged or to replace the associated control, proceed as
follows:

a. Grasp the knob firmly with the fingers, close into the panel (or
the indicaror dial, if applicable) and pull the knob straight, away from the

panel,

CAUTION

Do not pull on the dial to remove o dial/knob assembly.
remove the knob first,

Always

b. Observe the position of the
to any panel markings (or at the full CCW position of a continnous control).

setscrew in the bushing, with respect

c. Release the
off the shafr.
d. Remove and retain the black nylon thrust washer,

setscrew with an Allen wrench and pull the bushing

behind the dial/
knob assembly, as appropriate,
NOTE
To separate the bushing from the knob,
be combined off the instrument,
into the bushing to provide sufficient grip for easy separation.

4.8 KNOB INSTALLATION.

#e

if for any reason they should

drive a machine tap a turn or two

To install a **Spap-on’* knob assembly on the control shafe:
a. Place the black nylon thrust washer over the control shaft, if ap-
propriate.

b. Mount the bushing on the shaft, using a small slotted piece
of wrapping paper as a shim for adequate panel clearance.

¢. Orient the setscrew on the bushing with respect to the panel-marks

sertscrew with an Allen wrench.
NOTE

Make sure that the end of the shaft

bushing or the knob won't seat properly.

ing index and lock the
does not protrude through the

d. Place the knob on the bushing with the retention spring opposite
the setscrew.

e. Push the knob in until it bottoms and pull it
that the retention spring is seated in the groove-in the bushing.

NOTE

If the retention spring in the knob comes loose,
interior notch with the small slit in the outer wall.

slightly to check

reinstall it in the
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00194
00656
1008
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Ref.
Desig
BATTERIES
B501

B302

ription

CAPACITORS
101 %EEB
€102 Mica,
103
CH4

; 0. ,W - m.m pE

Emg:f .36
gtic, 0,18
Elect 57: ic,

40 uF
100 E.

retyolytic,
Wax, ﬂ 47 E

0.0¢ 3:
TGG [NV

E: v
100V
100V

200V

Vwmm.:n, u.co» % ﬁ
ectralytic, §
ctrolytic, 40 uF
crolytie, 100 pb
Plastic, 0,00 3
Plastie, 0.00967

Plastie, 0,153 E 100 v

Plastie, 0608 100V
stie, .,Eiwf 1% 200V

Plagtic, s,%ﬁ pk 1% 100V

JO0 Vv
100 v
woy
1% 200V

Plastic, o Sij
Plastic, 0.00228 pE
ctrolvtic, 50V

setrolytis, Ec Wk 15 <
ectrolytic, 10u

<233 Electrolytie,

Gmw» er stic, 0,00323 L 200V
0.0129 pi 100V
0.816 E
0.205 uF

0.0814 ur

200V

100V

100 v
0.208 E., 100V
0,816 puF 100V

Electrolytic,
Electrolyti

‘lectrolytic,
Eleatrolytic,
Flectrolyti
Mica, 82 pF
Electrolytic,

40 uF 6%

100
y 200
ilectrolytic, u,c 20V
ectrolytic, L5y 20V

ilectrolytic, 60 pF

Electvolytic, 10 uF v
Electrolytic, 10 uP ”,,wokx, AR
Plagtic, 00013 pF £5% 200V
Plastic, 0.0018 pF lwm 200V

Mica, 100 pF £10% 500 v
Blectrolytic, 100 pF 25V
Electrolytic, 100 u¥ 209 20V
Electrolytic, 100 uF 25V

C502
1503

24

PARTS LISY

GR
Part No,

10-0410
8410-0410

0-1101
Y0 -0102
4650 c,u\g
ARBOTY
?go&,ﬁo
501 :.;3@
4450 -5900
450 WZ,

290 7897
4450 -3600

ociaé
;g: 7385

48607698
48607896
4860 -7994
4860~7327

4860 -7896
48607994
48607553
4860-7328
4430 -3900
4450 -2800
44503800
4450 <3800
48607348
48607844
48607996
48607925
GO -7878

4860~
4860
4860-7878
4860-7925
48¢ Tl\oc?

4450~3800
4640 0442
4450 Twaas
4450-2800
4450 ;N.s 10
4450-5100
4450 -4400
44502900
4450 -5100
4450 -5100

;mo: ~7315
4860-7315
47000400
4450 -2300
4450 5704
44502300

FMC

24655
24655

\S?u

37942
56289
37942

84411
84411
84411
84411
84411

84411
84411
84411
84411
84411
;woAc
56289
56259
56289

84413

84411

84411
84411

84411
37942
56289
37942
56289
56289
56289
72136
37942
56289
37942
56289
56289
56289
56289
56289
84411
84411
14655
76149
56289
76149

Mg, Part No.

8410-0410

8410-0410
4910-1101

CMISE, 51.1 pF
CMI15E, 464 _;_‘ Anw

663 Z/< 432 p
663 UW, 0.0030
78PI031SS
irmemoméawc%w
20-4070754
663UW, 0.36 |
GO3UW, 0,18 pb
2(0-4070754
30DLOGGO25BB4)
204070754

D17872
78P4T4IS
00601 4P £1%
00174 uF 21§

1Y
w. +]

cXE i

0 m 1\.
J@wm? 1 dc
663U c
SE3UW, C GCA ytf
waéwem SC10K3

u 4070784

217872
OQWC/WN

B

663UW, 0 %5
663UW, 000047 4T
663UW, 0,00228
2040395590103
872
D106GO25RBAM L

30D106GH2ST wwg/\:
GE3UW, 0,00323 ¢
A63UW, O

3UW, 0.816 pF ,‘J‘
663UW, 0.205 uF £1%
663UW,

GOIUW, 000310 .
E&Cé, o.c;wq z <
663UW, ¢

30DL06GO2ERB4M L
20-4070754
017872
30D106GO25BB4M1
J0D106GO25BR4ML

ML, 82 pi
20-4070784
D17872

TT, 200 pF 6 v
1500106 X002082
1501155002042
D17872

150106 X0020B2

1500106 X00205B2
663UW, 0,0013 pF £5%
663UW, 0.0013 pf i
22A5T1, 100 pF £109,
20 -40595
150D107X002083

20 -40595

£5%

Fed. Stock No,

5910-911-8073

5910-448-5774
3910 -448-5527
5910~9582 0467

5910-952-0467
5910 -952-8658
vﬁa 9520467
10-034-536
: ECEKA -5765

5910448 -5527
5910-952 <0467
59100345368

5910 -448 -5
w:o 134~

5910-952 -8658
59109520467
5910034 -5368
5910-952-8658

3910952 -8658
5910-952 0467
ucg ~(34-5368
5910-945-1836
5910-855-0343
59106707526
uﬁ::uooawumc
5910 -855 6343
5910 -855-6343

3910-799-9284

5910 -799-9284

e

PARTS LIST (cont)

Ref. Description
CAPALITORS
CH04 Electrolytic, 100 pF 25V
(1701 Plastic, 0,045 uF 1% 100 v
G702 Plastic, 0.036 pF £5% 100V
G705 Plastic, 0,008 p 5% 100V
C704 Plastic, 0.30 uR HUSAY
MODES
CR301  Type IN34AS
CR30Z  Type IN34AS
CR303  Type IN34AS
CR304 Type INS4AS
CR305  Type 1N3253
CR306  Type 1N3253
CR307  Type 1N645
CR308  Type 1No45
CR309  Type 1N645
SR501 Type IN3235
JACKS
Ji0t
J301
METER
M3ol
FLUG
PLE0YL
RESISTORS
Ri01 Composition, 75 k& m& 1/2 W
K102 Composition, 100 k€
R103 Composition, 5.1 MQ
R104 Composition, 100 MO
R105 Composgition, 110 kQ
RE06 Potentiometer, Compos , 100 k@ 2200
R107 Composition, 15 kQ 5% 1/2w
R108 Composition, 100 kQ 5% 1/2 W
RI0Y Composition, 10 kQ 5% 1/2 W
RI10 Composition, 300 k& 5% 1/2 W
Rill Film, 208k £1% 1/8wW
RI112 Film, 205 k& % 1/8wW
Rii8 Film, 30.1 k& 1/8 W
& 71 140 kQ /8w
Filrm, 14.0 kQ 219 1/8 W
Composition, 18 kQ =5 1/2 W
R117 Composition, 33 k& 5% 1/2 W
R1IR Composition, 10 k&2 5% 1/2 W
R119 Composition, 7.5 k& £5% 1/2 W
R120 Composition, 2.7 k2 +5% 1/2w
R121 Composition, 430 2 #5% 1/2w
R122 Composition, 300 k& 5% 1/2 W
R123 Composition, 11 kQ 5% 1/2 W
Ri124 Composition, 100 k2 +5% 1/2 W
RA25 Composition, 1.3 k@ +5% 1/2 W
Ride Potentiometer, ﬂo::goﬁio:. 10 k2 £10%
Ri27 Composition, 10 k) +8% 1/2 W
Ri28 Fidm, 5.62 MQ #19,
RI1ZG Film, 453 M +1% 1w
R20T Film, 8.87kQ 1% 1/8w
R202 Precision, 6,19 k9 £0.25% 1/8 W
R203 3.09 kO 20.25% 1/8 W
R204
R205
Ra06 ?7&55: 6,19 k9 +0.25% 1/8 W
R209 mymimyo:. 2,65 k& 1/8 W
R0 Composition, 7.5 k@ 5% 1/2 W
R211 Potention , Composition, 1 k& +20%
R212 Coniposit 5% —\N W
R Film, B8.66 k2
Rats Film, 3.01 k&
R217 Film, 8.87 k@ +1
R218 Precision, 6.19 k@
R219 Precision, 3,09 k0 &0
R220 Precigion, 4.53 k& +0,25% 1
R222 Composition, 33 k& 5% 1/2 W
R223 Precigion, 6,19k £0.25% 1/8 W
RIS Precigion, 9.65 k0 +0.25% 1/8 W

GR
Part No,

4450 -2300
4860-8150
4860-7986
4860-7499
4860-7972

6082 -1003
6082-1003
6082-1003
60821003
6081-1001
6081-1001
6082-1016
6082-1016
6082-1016
60811003

4260-1040
4260-1030

5730-1050

42204300

6100-3755
61004105
6100-5515
6099-7105
6100-4115
6040-1000
6100-3155
61004105
6100-3105
6100-4305
6250-2208
62502205
6250-2301
62502140
62502140
6100-3185
6100-3335
6100-3105
6100-2755
6100-227

6100-1435
61004305
6100-3115
6100-4105
6100-2135
6030-0150
6100-3105
64530 -4562
G182 -5453
6250-1887
66906288
66906256
66906285
6100-3335
6690-6288
6690-6290
G100-27
6040 -0400
61002305
6250-1866
6250-1301
62501887
66906288
6690 ~6256
66906285
61003335
6690 -6288
66906290

FMC

76149
84411
84411
84411
84411

58854
58854
58854
58854
79089
79089
24446
24446
24446
79089

82389
82389

40931

71785

01121
01121
01121
75042
011231
01121
01121
01121
01121
01121
75042
75042
75042
75042
75042
01121
01121
031121
01121
01121
01121
01121
01121
01121
01121

24655
01121
75042
03888
75042
24655
24655
24655
01121
24655
24655
01123
01121

01121
75042
75042
75042
24655
24655
24055
01121
24655
24655

Mfg. Part No.

20 ~40595
663UW, 0.045 pF 1%
663UW, 0,036 pF 25%
oawCQ. 00051 uF £5%
663UW, (.30 _.:J

INB4A(S
IN34A(S)
INB4A(S)
IN34A(S)
IN3253

1IN ?
w/cam

Zm@m

A
111

Meds 105

P-302-AB

RCZ0GE753]
RC20GF104]
RC20GF515]
BTS, 100 MQ £5
mqmomzw 114]
FWC, 100 k2 £209
wbmoﬁzw.&.
RC20GF104]
RC20GEFL08]
RC20GF304])
CEA, 20.5 kQ £1%
CEA, 20,5 k@ £1%
CEA, 30,1 k&2 £1%
CEA, 14.0 k2 £1%
CEA, 14,0 k@ 219
RC20GF183]
RC20GF333]
RC20GF1I03]
RC20GF 752
RC20GF272]
RC20GF431)
RCZ0GF304]
RC20GF113]
RC20GFL04]
RC20GF132)
6030-0150
RCZOGF103)
CEC-TO, 5.62 MQ
PTI000, 45.3 MQ 1%
CEA, 8.87 k& £1%
6690 -6288
6690 ~6256
aoo 0-6285
RC20GF333)
66906288
6690-6290
RC20GR752]
FWC, 1 k& £20%
RC20GF302]
CEA, 8.66 k0
CE >~ 3,01 k2 19
CEA, 8.87 kQ +1%
66906288
66906256
6690 ~6285
RC20GF333]
6690 -6288
G690 -6290

=0

Fed. Stock Nea.

39107990284

5961 170 -4430
5961 ~170~4430
5961 -170-4430
5061 <170 -4430
5961 -814-4251
5961 -814~4251
5001 -944-8222
5961 ~944 -8222
59619448222

60257085186

590852793495
5905-195-6761

59052791867
5905 ~958 7949
50052792616
59061956761
5905185 -8510
59051856859
5905-819-1262
5905-819-1262
59057021760

5905 -279-3500
5905~171 1998
5905185 -8510
5905249 -4195
5905~279~1880
5905-279-3512
3905 -185-6859
5905-279-2667
50051956761
59052791870

5005-185-8510

5005-837-2911

5905-171-1998

59052494195
5305:279-175)
5905755 <8130
5905 ~702 =5974
5805 -437-2911

5905171 «1998
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PARTS LIST {cont}

Ref. o

Desig. Description
RESISTORS

R226 Film, 11 kQ 1% /8 W

R227 Composition, 62 k@ 5% 1/2 W
R228 Composition, 7.5 kQ 5% 1/2 W
R229 Fot ometer, 1 kQ $20%

R230 Composition, 3 k& 8% 1/2 W
R231 Film, 8.66 kQ 1% 1/8W

R232 Film, 3.01 kG £1% 1/8 W

R235 Cormposition, 1,5 kQ #5% 1/2w
R236 Composition, 5,1 k& £3% 1/2w
R238 Film, 143 k0 #1% 1/8w

239 Precigion, 3.09 kG 20259 1/8 W
R240 Precision, 6.19 k& +0.25% 1/8 W
R241 Film, 750 € 1% 1/8 W

R242 Film, 3.16 k©Q 1% 1/8 W

R243 Composition, 110 k@ ®3% 1/2 w
R244 Film, 21.5 k& £1% 1/8 W

R245 Rilm, 3,16 kQ +1% 1/8 W

R246 Film, 29,4 k& +0,25% 1/8w
R247 Composition, 8.2 k@ 5% 1/2 W
R248 Precigion, 3.40 k0 +0,25% 1/8 W
R24% Composition, 33 k& 5% 1/2 W
R250 Precision, 6,19 k& +0.25% 1/8 W
R2BL Film, 105 k& 1% 1/8 W

R252 Potentiometer, Composition, 1 kQ 2209
RZ83 Composition, 2.4 k& £5% 1/2 W
R254 Film, 665 & £1% 1/8 W

R255 Composition, 13 k& 5% 1/2 W
R256 Cemposition, 300 @ 5% 1/2 W
257 Potentiometer, Composition, 1 kQ £20%
R258 Film, 124 G 1% 1/8 W

R259 Film, 2,310 k& £31% 1/8W

R260 Composition, 1.5 k& £8% 1/2 W
R261 Composition, 5.1 kQ +5% 1/2 W
R262 Composition, 62 kQ 5% 1/2 W
R263 Film, 11k +1% 1/8 W

R264 Compos 110 kQ 5% 1/2W
R265 1% 1/8 W

R301 22 k9 289 12w
R302 Composition, 30 k2 3% 1/2 W
R303 Composition, 27 kQ 5% 1/2 W
R304 Composition, 5.1 k@ 5% 1/2 W
R308 Composition, 2 k2 5% 1/2w
R306 Composition, 8.2 k@2 +5% 1/2 W
R307 Composition, 260 @ +5% 1/2 W
R308 Composition, 8.2 k0 +5% 1/2 W
R309 Composition,. 6.2 k& 5% 1/2 W
R310 Composition, 300 k@ +5% 1/2 W
R311 Composition, 2 k2 5% 1/2W
R312 Composition, 1/2 W
R313 Composition, /2w
R314 Composition, 6,2 kf2 £5% 1/2 W
R315 Composition, 6,2 k@2 54 /2 W
R316 Composition, /2w
R317 Composition, 1 MQ 5% 1/2 W
R318 Film, 20 k@ 1% 1/8 W

R319  Film, 147kQ £1% 1/8 W

R320 Film, 47.5 k8 £1% 1/8W

Potentiometer, Composition, 25 k& £20%

R322 Potentiometer, 10 k&2

R323  Film, 3.01kQ 1% 1/8 W

R324 Film, 100 k0 1% 1/8 W

R325 Pilm, 100 k% %1% 1/8 W

R501 Composition, 1 k2 5% /2 W
R502 Composition, 6.2 k& 5% 1/2 W
R503 68 k& 3% 1/2W
RS04 3 k& 5% 12w
RS0S Composition, 36 k@ 5% 1/2 W
RB06 Composition, 3 k& 8% 1/2W
R507 Composition, 36 k& 5% 1/2 W
R508 Power, 1,2k 5% SW

R509 Power, 910 2 £5% 5 W

R510 Film, 34.8 k0 +1% 1/8 W

R511 Film, 3,01 k& 1% 1/8 W

R701 Composition, 10 k& 5%

26

GR
Part No.

6250-2110
6100-3625
61002755
6040-0400
6100 -2305
6250 -1866
6250-1301
6100-2155
6100-2515
6250-2143
66906256
5690 -6288
62500750
6250-1316
61004115
6250-2215
6250-1316
6190-7200
6100 -2825
6600 6282
6100-3335
66906288
6250-2108
6040 -0400
6100 -2245
62500665
6100-3135
61001305
6040-0400
6250-0124
62501210
6100-2155
6100-2515
6100-3625
6250-2110
6100-4115
6250-2221
6100-3225
6100-3305
6100-3275
61002515
6100-2205
6100 -2625
6100-1275
61002825
6100-2625
6100-4305
6100-2205
6100-3115
61001685
6100-2625
61002625
6100-1825%
6100-5105
6250-2200
62503147
6250-2475
60400800
0971 ~4220
6250-1301
62503100
6250-3100
61002105
6100-2625
61003685
61002305
6100-3365
6100 -2305
6100-3365
6660-2125
6660-1915
6250-2348
62501301

61003105

BHC

75042
01121
01121
01121
a1izi
75042
75042
01121
01121
75042
24655
24655
75042
75042
01121
75042
75042
75042
01121
24655
01121
24655
75042
01121
01121
75042
01121
91121
011231
75042
75042
01121
011zl
01121
75042
01121
75042
01121
01321
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
75042
75042
75042
01121
24655
75042
78042
75042
01121
01121
01121
01121
01121
01121
01121
75042
75042
75042
75042
01121

Mfg. Part No,

CEA, 11 kQ +19,
RC20GF623]
RC20GF752]
FWE, 1 kQ 209
RC20G1302]
CEA, 8.66 kK9 17,
CEA, 3.01 k2 19,
RC20GF152]
RC20GF512]
CEA, 143 kKO £1%
6690 -6256

6690 -6288

CRA, 750 Q1%
CEA, .16 kQ +1%
RC20GF114]
CEA, 21.5 kQ 1%
CEA, 3.16 k2 1%,
M9A-TO, 29,4 k9
RC20GF822]
6690 -6282
RC20GR333]
66906288
CEA, 10,5 k9 £19
FWC, 1 k2 £20%,
RC20GF242]
CEA, 665 0 +17,
RC20GF133]
RC20GE301T
FWC, 1 kQ 2209
CEA, 124 Q £17,
CEA, 2.10 k0 1%,
RC20GR152]
RC20GF512]
RC20GR623]
CEA, 11 k& £1%
RC20GF114]
CEA, 22,1 kD £1%
RC20GF223]
RC20GF308]
RC20GF273]
RC20GF512]
RC20GF202]
RC20GE822]
RC20GF271]
RC20G 8227
RC20GE622]
RC20GF304]
RC20GEF202]
RC20GF113]
RC20GF681]
RC20GF622]
RC20GF622]
RC20GFS21]
RC20GF105]
CEA, 20 k@ 1%,
CRA, 147 k& 1%
CEA, 47.5 k2 %19
FWC, 25 k& 209,
09714220
CEA, 3.01 k2 +1%
CRA, 100 k@2 1%
CBA, 100 k& 15,
RC20GF102]
RC20G1622]
RC20G683]
RC20GF302]
RC20GF363]
RC20GF302]
RC20GF363]
AS-5, 1,2 ki1 £5%
AS-5, 910 £ %59,
CEA, 34.8 k1%
CEA, 3.01 k0 1%,
RC20GF108)

£0.25%,

Fed. Stack Neo.

59052493656
5905~249-4195

5905-279-1751
5905-755~-8130
5905702 5974
5905 ~841 7461
5905-279-2019
5905-686-9983

5905-676-8776
5905-577-1792
5905-279~1867
5905-615-7339
5905577 -1792

5905-299~1971
5905-171~1998
5905-882-0037
5905-279-1877

5905-279-2669
5905-279-5481

5905 -815-4136

§905-841 -7461
59052792019
5905 -249-3656

5905-279-1867
5905-702 -5973
5905 -171-2004
5905 -192~3978
5905-279-3499
5905-279-201¢
5905 -190 -8887
59052991971
5905-171-2006
5005-299-1971
50052792673
5905 ~185-6859
$905 190 -8887
50052792667
59051956791
5005-279-2673
5905-279-2673
5905 -171-1999
5905-192-0390
5905 ~702-5971
5905 -892 -6965
5905 -877 6747
5905 -958 ~7950

5905 -702-5974
5905 ~5377-6743
5905-577-6743
5905-195-6806
590852792673
5905-249-3661
5905-279-1751
5005-249-4256
5905-279-1751
5905 -249-4256

5905-892-6968
5905-702-5974
5905185 -8510

Description

I8

SWITCHES
5101

SOCKET
SG101

TRANSISTORS

CA60T

thyough
Q208

PARTS LIST {(cont)
GR
Part N,

78902470
TROO 2500
7890 -2480
78902490
7590

8210-4451

B210-4451

82104451

8210-1374
§210-1374

8210~4451

FMC

24655
24655
24
24655
24635

o

24655

12498
72699

Q3916

16

93916

96214
96214

93916

Mfy. Part No,

7890 -2470
TEOD 2500
7890 -2480
7890 -2490
TN -2470

4230 -2850
CH601
2NB20A

2N445 A

2N4

ZN445A

2ZN1374
2N1374

IN445A

Fed, Stock Ne;

596082

39608280776

5960 -828-0776

3960 -8

-776
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“igure 4-4. Second filter section and output amplifier etched
board, For Type 1538-BP the following components are
omitted: C228, C230, €231, R221, R224, R233, R234.
Complete board is P/N 1358-2703.

Figure 4.5. Third filter section etched board.
For Type 1558-BP omit C244.

Complete board is P/N 1558-2713.
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ENGRAVING FOR SE0

MOTES.

P08 TON OF ALL SWITCHES SHOWN COUNTERCLOCKWISE

SONTACT MUMBERING OF SWITCHES, ETC  EXPLAL
ON SEPARATE SHEET SUPPLIED IN I.‘Ig Tgfﬂg T4 1‘5‘1\’ ngf

RESISTORS 1/2 WATT UNLESS OTHERWISE SPECIFIED
RESISTANCE IN OMMS UNLESS OTHERWISE SPECIFIED

K=1000 OHIS M+ 1 MEGOHN
CAPACITANCE VALUES ONE AND OVER IN PICOFARADS
LESS THAN ONE N MICROFARADSUNLESS OTHERWISE SPECIFIED
@D SCREWDRIVER ADIUSTHMENT
O #M08 ADJUSTHENT

Rotary switch sections ore shown as viewed from the panel end

of the sho®t. The first digit of the confact number refers to the
section. The section nearest the ponel is 1, the next section
back is 2, etc. The next two digits refer to the contact. Contact
07 is the first positien clockwise from o strut screw {usuelly
the screw above the locating key), and the other confacts are
numbered sequentially (02, 03, 04, etc), proceeding clockwise
around the section. A& suffix F or R indicates that the contact
is on the front or rear of the section, respectively.
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o Any General Radio vibration pickup caon be
sed directly with the 1358 Analyzer. The meter
on-the anclyzer reads in dB.  Therefore, if we
‘wonvert the meter reading to volts (or millivelts),
“we can obtain the accelerstion, since the sensi-
ivity of the pickup is given in volis/g,

To moke the conversion, vse the colibros
n procedure of paragraphs 3.2 and 3.3, Set the
niernal microphone-sensitivity control ot -63.7 for
the 1560-P52 Pickup ond ot ~63.8 for the 1560-P53
¥ ..Wumm. Pickop.

70 mY =107 48
or 700 mV =127 dB

:The acceleration is given by

Meter Reading
(converted 1o volts}
Sensitivity of the Pickup
{in volts g}

Acceleration {in g) =

The velocity and displacement con then be
computed from the occeleration and the frequency.

Acceleration

Velocity =
zlocity ot
Acceleration
Displocement ="
4 p2g?

“The high-frequency respense will he deter
“hy the resonant frequency of the pickup.
' seful frequency ronges for the various pick-
B 6te given in the occomponying teble.

TYPE 1558 OCTAVE™ m}zc >x>r§mm

with the a%“mw Convol

,ﬂ_no:g if - the

eiiiniliae T san

PICKUP NOMIMNAL NOMINAL RESONANT.
TYPE | SENSITIVITY | IMPEDANCE M FREQUENCY!
NO. {mV g} {pF} {fg)

1560-P52- 70 10,000 ~ . 8,8

2 1560-P53 70 350 27,000
¢ 1560-P54 700 700 I 5000




UNLESS

Te provide the connection for power to the itor in series with the input lead of the box. 4
1560-P40 preamplifier, replace the 1560~ P2... cutput This capacitor must be equal to the capacitance ;
cable with o similor cable mode from 2-wire of the appropriate vibration pickup plus its cable. e i
shielded microphone cable ({instead of single- Nominal values and the connection points for |
conductor shielded (coax) cable). Use one of the the three GR Vibration Systems are tcbulated
two conductors to replace the single conductor below. For best results, the measuwred value of
of the original cable and connect the other from the pickup capacitance including its connecting
pin #2 of the OUTPUT plug to pin #2 of the cable should be used. .
INPUT  socket of the 1560-P2. Control Box.
To provide the proper source impedance b
for the 1560-P2_.Control Box, connect a capace j
.
! ER e v ﬁ:%
HOMINAL V ! #

VIB. MEAS. PICKUP CAP & e

SYSTEM | CONTROL BOX | PICKUP | INC. CABLE CONNECTION (R SN

1560-P11B | 1560-P218 1560.P52 | .91 uF IN SERIES WITH €101 bzmwm

1560-P 13 1560-P23 1560-P53 525 pF SO-101 #3 - AT 114 ﬁ

1560-P 14 1560.P24 1560-P54 930 pF S0«101 #3 - AT 114

1560.P118 1560-P218 1560-P52 | 00265 uF* $0-101 13« AT 114 I

"Series combination of .01 1F and .0036 1F sa C101 con be replaced with 00265 iF,

RNOTE UNLESS S5

1560-P23 Control Box.

Wi e
TERBINAL
N

i.i:,ii;%zgj
]
o, SO /OS t {
ET .
o | - |
_ i L[
| ] L
W A7 | bl oEE) ) At sa arpr ¥ 4708 5 i0g Lod \J
- arme & Mv?\ H ’ ! N o m i ? M w100 105 e R0l
| A Iy R s sn | s | < A.cogx L cios 2264 a20x L pon i o
TeE TR o P T es oz ™~ L 00 1w AW &2
[ ey o M e EFRE 1 ATi02 % 1O-I0 : g I : ]
. ST 08 wne ! e Az AT 112 Arue |
! @708 1 ! 4T85 |
3 I m
! @i e w ! . ! 068 158 ;
G ; ‘ woan i 0IER
| oS | | ﬁ:?:&r:ex}v L |
DK i 1RER
! 8 i ! ® @ 8 e g oy | AN
S | RN T
! ! | meR & A
T — gy S S L A T
I ! | A H\EW{ ‘|l~r> 7 a3 AL | e I Pret
) " | ol 210 - T CIGT - o
m 2970pf T , _ Tie0  “Trwosy Sourar u 9 m.vw <
i i 1
! b ” | W " B
AT i wvx AXIo8
b o 2 e ; L SRR P 5
* FNORE D08 VALUE 01000 0 HE
» ne 5 e OTE o8 - 1000 pF 7O BE
ATE SoeLuE . . DETERMINED INLAS
GO LR TOBE DETERSING D
s CIOSVALUE 0~ 5/0pF TO BE

DETERMINED 18 LAB

Schematic diagram for Type 1560-P21B Control Box. Schematic diagram for Type 1560-P24 Control Box.
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SPECIFICATIONS FOR TYPE 1560-P6 MICROPHONE ASSEMBLY
(refer to poragraph 1.7)

Frequency Respanse: Typical response is shown in the accompany-
ing plot. Breviations of individual units {from the typieal response
are approvimately +0.5 dB from 20 $0 1000 /5 and 41 dBup to
shout 7600 c/s. (Figure 1-37,
Sensifivity: 060 dB re 1 V/ubar nominal.
Fempersture Coefficient of Sensitivity : Approximately —0.01 d3/°C.
tternal impedance: Uapacitive; Tyrm 1560-F5, 500 oT at 25°C,
inzl; Tyre 1660-F6, 425 pl at 25°C, sominal. Temperature
0t of capacitance: 2.2 pF/°C over range of § to 50°C,
mufgagmism Effects: Microphone s not damaged g tempera-~
tures from —30 to -+95°C and relative humidities of 0 to 100 o
Tarminglis: ] ophones fit 8-terminal microphone cable sormector,
For hum reduction both misrophons terminals may be Boated
with respect to ground.
Cortridge  Bimensisns: Diameter 0.936 £ 0002 in (23.7 mm),
fength 124 in (28 mm).
Mﬁa 52&:1 Tyem 1560-P5, 2 oz (80 g); Frem 1560-P8, 8 oz
0.3 kg).
Shipping Weight: Tver 1560-P5, 1 1b (0.5 kg); Tyem 1560-F86,
31 {14 k).

L]

PlCal RANDOKM RESPONSE OF MISRGFHONE Val

-z
200k B3 100 200 500 lkes [ o en
FRECUENCY

SPECIFICATIONS FOR TYPE 1560-P40 PREAMPLIFIER
(refer to paragraph 1.8)

Gain: 1] or 1021 (20 dB) + 0.3 4B.
Input Copaeitance: 6 pl,
Inpuf Resistance: >500 M at low audio frequencies.
Gutput Resistance: 1:1 gain — approx 5 Q.

10:1 gain — approx 100 oL
Maoise: <05 0V equivalent input voltage (400-pF souree imped-
ance, Coweighted, S-ke effective handwidthi,
Frequency Respense: £ 0.3 dB {rom & ¢/s to 500 ke/s.
Harmonic Distertien ot Auvdia Fregquencies;

Omu cireuit, at 1V, peak-to-peak; <0.25%.

L or load of 0.01 &F (equivalent to a eable over 200-t
long): Maximum output (peak-to-peak) at 1% distortion is 5 V
for 1 kess, 2V for 10 W% .

Accesseries  Availohle combinations listed helow): Power
supply, includes two §.6-volt nickel-cadmium rechargeable hatter-
ies, o charging eircuit, a battery-check light, and & power cord.

PREAMPLIFIER AND POWER SUPPLY SET
Cons

= Shipping Weight: 10 1 (4.6 kg).

{IBBO-1270}

1560-196, 1560- mua.? M:E ;mc P08 bmmﬂwoﬂm for
ing the input pin connections o : shielded an
connectors, 1o the pin soe
Tyre 1560-P3 Microphone, E& 8
nectar, o ively.
¢ ﬁww vres 1560-172 (25-1¢) and Hmom%«wﬁ 3 :v 323 mg 2%@?
ing power {0 and transferring the sigfial'{ronithe ?.mmszu:ra
Type 1560-P95 Ad aptar Cable {ordolibechin the signal
the power supply through a eable o2 Tyer 274 Dbl Plug. :
Tyre 1566-P84 Adaptor Cable for aos:oogos 95 ﬁw HEE E
to microphone plug.
Power Supply: 15 V1o 25 V, 1 mA to 2 Hﬂc‘w Qa. -
Dimensiens: length 674 %:,Sﬁﬁ_ 1,185 by w in Cqm ,wo mm m:.m
Net Weight: 9 oz (0.3 kg).
Shipping Weight: 3 1b (1.4 kg).

TYPE mmmo v&o._
PREAMPLIFIER __PZU >G_P_u.m
.:;..:w 1560:F40; Fracmplifiér
Typs 1540.P9% Adapior
Typs 15605 7. Addpter
Type 1560:PP8 Adapter
Type 1580:P72C ﬁnwmm {4 x
Shipping Weight: 1 1b G.ﬁ _fnv

TYPE 1560-P4AGH

Type 1560-P40 Preamplifier
Type 1560-PF6 Adaptor

Type 1560-P98 Adaptor

Type 1540-P25 Adaptor Cuble
Type 1560-PFY Adaptor Coble
Type 1560-P72C Cable (4 1)
Type B74-Q2 Adaptor

Power Supply

TYPE 1560 vao—a o
PREAMPLIFIER AND .?a_ﬁﬁom.xozmm ET.
Clonsists of:  Type 1560:P40 Freuinp! :
Type gmmo F72C ﬁnw 6 ﬁ i

_S_nwo_u:o:m Cart
Shipping Weight: 14 1b Aomrmu

TRIPOD ~TYPE 560~P32

POWER SUPPLY
H560-4100)

BRACKETY .

PREAMPLIFIER
{TYPE 1560 - P40O)



