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SPECIFICATIONS

FREGUENOV RANGE

Cut-off Frequencies: Adjustable 4 Hz to 60 kHz in four ranges.
Pass-Band Limits: Low-frequency response to dc (approx 0.7 Hz
with ac input coupling) in LOW PASS and BAND REJECT modes.
High-frequency response uniform *0.2 dB to 300 kHz in HIGH
PASS and BAND REJECT modes.

Controls: Log frequency-dial calibration; accuracy +=2% of cut-off
frequency (at 3-dB points).

FILTERS

Filter Characteristics: Filters are fourth-order (four-pole) Chebyshev
approximations to ideal magnitude response. The nominal pass-
band ripple is *=0.1 dB (*0.2 dB max); nominal attenuation at
the calibrated cut-off frequency is 3 dB; initial attenuation rate
is 30 dB per octave. Attenuation at twice or at one-half the se-
lected frequency, as applicable, is at least 30 dB.

Tuning Modes: Switch selected, LOW PASS, HIGH PASS, BAND
PASS, and BAND REJECT.

Ganged Tuning: The two frequency controls can be ganged in
BAND PASS and BAND REJECT modes so the ratio of upper to
lower cut-off frequencies remains constant as controls are ad-
justed. Range overlap is sufficient to permit tuning through
successive ranges without the need to reset frequency controls
if ratio of upper to lower cut-off frequencies is 1.5 or less.
Mir:jimum Bandwidth: 25% (approx 13 octave) in BAND PASS
mode.

Null Tuning: In BAND REJECT mode, setting the frequency con-
trols for a critical ratio of upper to lower cut-off frequency (in-
dicated on dials) gives a null characteristic (point of infinite at-
tenuation) that can be tuned from 5 Hz to 50 kHz.

INPUT

Gain: 0 or —20 dB, switch selected. Accuracy of gain is =1 dB,
of 20-dB attenuator is 0.2 dB.
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Impedance: 100 kQ.

Coupling: Ac or dc, switch selected. Lower cut-off frequency
(3 dB down) for ac coupling is about 0.7 Hz.

Max Voltage: Max sine-wave input is 3 V rms (8.4 V pk-pk) or 30
V rms with input attenuator at 20 dB. Max peak input voltage
for dc coupling is =4.2 V. For ac coupling max peak level of ac
component must not exceed *=4.2 V and dc component must not
exceed 100 V. Input can tolerate peak voltages of *=100 V with-
out damage. An LC filter at input limits bandwidth to 300 kHz,
thus reducing danger of overloading active circuits at frequencies
above normal operating range.

GENERAL

Output: 600-Q impedance. Any load can be connected without
affecting linear operation of output circuit. Temperature coeffi-
cient of output offset voltage is between 0 and +4 mV/°C.

Noise: <100 nV in an effective bandwidth of 50 kHz.

Distortion: Max harmonic distortion, with all components in the
pass band, for a linear load, is less than 0.25% for open-circuit
voltages up to 3 V and frequencies up to 50 kHz.

Power Required: 100 to 125 or 200 to 250 V (switch selected),
50 to 60 Hz, 2.5 W. Or 19.2 V, approx 20 mA from rechargeable
nickel-cadmium batteries (not supplied), about 10-h operation.
Connections for external battery.

Accessories Supplied: Power cord, spare fuses, bench- or rack-
mount hardware.

Accessories Available: Rechargeable batteries (two required) and
1560-P60 Battery Charger.

Dimensions (width x height x depth): Bench, 19 x 378 x 15 in.
(485 x 99 x 385 mm); rack, 19 x 3%2 x 1134 in. (485 x 89 X
300 mm); charger, 44 x 33 x 8 in. (110 x 96 x 205 mm).

Weight: Net, 2012 Ib (9.5 kg); shipping, 25 Ib (11.5 kg).

Description

1952-9801
1952-9811

8410-1040

1560-9660
1560-9661

1952 Universal Filter

Bench Model

Rack Model
Rechargeable Battery (2 req'd)
1560-P60 Battery Charger

115

volts

230 volts



TABLE OF CONTENTS

Section 1 INTRODUCTION

1.1 Purpose .

1.2 Description - .

1.3 Controls, Connectors, and Indlcators
1.4  Accessories Supplied

1.5 Accessories Available

Section 2 INSTALLATION

2.1 Dimensions :
2.2 Connection to Power Supply
2.3 Bench Model

2.4 Rack Model :
2.5 Grounding the Instrument .

Section 3 OPERATION

3.1  General .

3.2 External Connectlons

3.3 Frequency Selection

3.4 Band-Reject and Null Operatlon
3.5 Filter Characteristics

Section 4 APPLICATIONS

4.1 Reduction of Interfering Signals .
4.2 Producing Controlled Bands of Noise

4.3 Use with Type 1142 Frequency Meter .

4.4 Spectrum and Distortion Analysis

Section 5 THEORY

5.1 General . :

5.2 Input-Amplifier Clrcult

b.3 Low-Pass and High-Pass Filters
5.4  Output Amplifier

5.5 Power Supply .

Section 6 SERVICE AND MAINTENANCE

6.1  Warranty
6.2 Service .

6.3 Minimum Performance Specnﬁcatlons .

6.4 Trouble-Shooting Procedure .
6.5 Battery Operation

6.6 Knob Removal

6.7 Knob Installation

N OO O on —_ e e S -

i el
- O © © ©

19
19
19
20

21
21
21
22
22

23
23
23
30
34
34

34



Introduction—Section 1

1.1 PURPOSE

The Type 1952 Universal Filter is intended for general-
purpose use in the laboratory. Nearly limitless applications
are possible, due to its five modes of operation: LOW
PASS, HIGH PASS, BAND REJECT, NULL, and BAND
PASS. For example, it can be used to control bandwidth in
a measuring system (to reduce noise), to eliminate a single
frequency component when it interferes with a measure-
ment, or to produce bands of noise in conjunction with a
noise generator. It can also function as part of a spectrum

analyzer or distortion meter. In the filter, the low-pass and

high-pass frequency controls can be ganged to facilitate
tuning a constant-percentage pass band or reject band, a
feature that enhances its versatility.

1.2 DESCRIPTION
1.2.1 GENERAL

The Type 1952 consists, basically, of active low- and
high-pass filters. By means of internal switching, the low-
and high-pass sections can be cascaded to provide a band-
pass characteristic, or they can be connected in parallel,
with the outputs adding, to give a band-reject characteristic.
The pass band of the low-pass filter extends to dc; that of
the high-pass filter is cut off at 300 kHz and above. Each
cut-off frequency is continuously tunable by means of po-
tentiometers that can be ganged (by means of a control on
the front panel) to provide convenient band-pass and band-
reject tuning. The filters are synthesized as four-pale
Chebyshev approximations to an ideal magnitude charac-
teristic and have nominal pass-band ripple of +0.1 dB.

1.2.2 POWER SUPPLY

- Power for the Type 1952 Universal Filter is nqrmally
supplied by connection to a 115 or 230-V, 50- to 60-Hz
power line; however, provision has been made for battery
operation (refer to paragraph 2.2.2).

1.2.3 MOUNTING

The instrument is supplied either for use in a standard
19-inch relay rack (catalog number 1952-9811) or as a
berich‘model (catalog number 1952-9801).

1.3 CONTROLS, CONNECTORS, AND
INDICATORS

The type and function of the controls, connectors, and
indicators on the front and rear panels of the Type 1952 are
given in Tables 1-1 and 1-2.

1.4 ACCESSORIES SUPPLIED

Supplied accessories are described below.

ACCESSORIES SUPPLIED
ITEM GR PART NO.
3-wire power cord 4200-9622
Spare fuse (.031A) 5330-0200
Spare fuse (.062A) 5330-0300

The relay-rack model is shipped with a support set and hard-
ware. (Part numbers are given in paragraph 2.4.)

1.5 -ACCESSORIES AVAILABLE

A rechargeable nickel-cadmium battery, P/N 8410-1040
(Burgess, Type CD-25 or equivalent), is available for use
with the filter (two batteries required). A battery charger is
also available; order P/N 1560-9660 for 100-125-V opera-
tion or P/N 1660-9661 for 200-250-V operation.

* Table 1-3 lists the wide variety of GR patch cords avail-
-able for use with the Type 1952 Universal Filter.
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TABLE 1-1

FRONT PANEL CONTROLS AND CONNECTORS

Fig. 1-1
Reference NAME TYPE FUNCTION
1 INPUT Three in-line jacktop binding Input signal connects to upper pair, which have
100k @ posts, 3/4-inch apart (GR938) plastic insulators. The third post is connected to
2 the chassis. A removable link between the two
lower terminals can be used to connect the middle
post directly to the chassis. When the middle
terminal is connected to the chassis through 10 £
in parallel with 1 #F. The binding posts are con-
nected in parallel with the INPUT jack on the rear
panel.
2 INPUT COUPLING Miniature 2-position toggle switch Couples the input to the input-isolation amplifier,

AC—-DC either directly (dc) or through a 2.24F capacitor

(ac).
3 INPUT ATTEN Miniature 2-position toggle switch Selects an over-all gain of 0 or -20 dB.

20 dB (30 V MAX)

0dB (3 V MAX)}

4 HIGH-PASS FILTER 4-position rotary switch (multipli- Selects cut-off frequency for high-pass filter.

CUT-OFF FREQUENCY er) and continous rotary control

Hz with calibrated dial

5 e 5-position rotary function switch Selects one of 4 modes of operation — LOW PASS,
HIGH PASS, BAND REJECT, or BAND PASS.
Also turns line power to the instrument on or OFF |
6 NORMAL—-GANGED 2-position rotary control that In GANGED position, clutch gangs HIGH PASS
engages a clutch and LOW PASS controls together.
7 BAND-PASS DC ZERO Potentiometer, adjusted by screw- Sets output dc offset voltage when in BAND PASS
driver through hole in panel mode.
8 LOW-PASS DC ZERO Potentiometer, adjusted by screw- Sets output dc offset voltage when in LOW PASS,
driver through hole in panel HIGH PASS, or BAND REJECT modes.
9 LOW-PASS FILTER 4-position rotary switch (multi- Selects cut-off frequency for low-pass filter.
CUT-OFF FREQUENCY plier) and continuous control
Hz with calibrated dial
10 OUTPUT Jack-top binding post pair; Qutput signal available at these terminals.

600 3/4-inch spacing (GR 938) Impedance is 600 © ; any load impedance can be
connected. In parallel with OUTPUT phone jack
on rear panel.

11 P — GR Tab “Power on"’ indicator (pilot light).
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Figure 1-1. Front Panel Controls



TABLE 1-2

REAR PANEL CONTROLS AND CONNECTORS

Fig. 1-2
Reference NAME TYPE FUNCTION

1 ——————— 3-pin, male, power connector Accepts female end of P/N 4200-9622 Power
Cord (supplied) for connection to power line.

2 e - 2-position slide switch Selects proper input-power transformer connec-
tions for either 100 to 125-V or 200 to 250-V
configuration.

3 .062 A Extraction-post fuse holder For 100-125-V line fuse (Slo-Blo).

4 .031 A Extraction-post fuse holder For 200-250-V line fuse (Slo-Blo).

5 BATTERY Flat plate, mounted on two Batteries are installed on back of plate.

screw studs
6 OUTPUT Telephone jack Output signal available at this jack. Impedance
600 Q is 600 Q ; any load impedance can be connected .
In parallel with OUTPUT binding posts on front
panel. Jack accepts standard 2-contact telephone
plug, such as Switchcraft No. 440 or equivalent.

7 BAT-LINE 2-position slide switch Selects proper internal wiring for either battery
or power-line operation.

8 - 3 in-line pin jacks labelled +, Voltmeter can be connected to these terminals

G, and — to measure battery voltage (at least 8.8 V).
9 INPUT Telephone jack Input signal can be connected to this jack. In
100 k Q parallel with INPUT binding posts on front panel.

Jack accepts standard 2-contact telephone plug,
such as Switchcraft No. 440 or equivalent.

BATTERY

Figure 1-2. Rear Panel Controls.
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‘TABLE 1-3 .
GR PATCH CORDS

| Panel
3 C?)l::lectors NOTE: GR874 connectors are 50 {1 and are mechan-

ically sexless; i.e., any two, although identical, can
be plugged together.

TYPE

NO DESCRIPTION ) CATALOG NO.
274-NQ Double-plug patch cord, in-line cord, 36"’ long 0274-9860 -
274-NQM  Double-plug patch cord, in-line cord, 24"’ long 0274-9896
274-NQS Double-plug patch cord, in-line cord, 12"’ long 0274-9861
274-NP Double-plug patch cord, right-angle cord, 36’’ long  0274-9880

274-NPM Double-plug patch cord, right-angle cord, 24’’ long ~ 0274-9892
274-NPS Double-plug patch cord, right-angle cord, 12"’ long 0274-9852

274-NL Shielded double-plug patch cord, 36" long 0274-9883
274-NLM Shielded double-plug patch cord, 24’ long 0274-9882
274-NLS Shielded double-plug patch cord, 12"’ long 0274-9862
274-LLB Single-plug patch cord, black, 36"’ long 0274-9468
274-LLR Single-plug patch cord, red, 36’ long 0274-9492
274-LMB Single-plug patch cord, black, 24’ long 0274-9847
274-LMR  Single-plug patch cord, red, 24’’ long 0274-9848
274-LSB Single-plug patch cord, black, 12’ long 0274-9849
274~LSR Single-plug patch cord, red, 12'" long 0274-9850

1560-P95 Adaptor cable, double-plug to telephone plug, 36’" long 1560-9695

& -

874-R34 Coaxial patch cord, double plug to GR874, 36"’ long 0874-9692

874-R33 Coaxial patch cord, two plugs to GR874, 36’ long 0874-9690
274-QB] Adaptor, shielded double plug to BNC jack 0274-9884
776 -A Patch cord, shielded double plug to BNC plug, 36" long  0776-9701
776-B Patch cord, GR874 (right-angle) to BNC plug, 36" long 0776-9702
776 -C Patch cord, BNC plug to BNC plug, 36" long 0776-9703
776 -D GR874 to GR874, both right-angle, 36" long 0776-9704

4 TYPE 1952 UNIVERSAL FILTER



Installation—Section 2

2.1 DIMENSIONS

Dimensions of the Type 1952, both relay-rack and bench
mounted, are given in Figure 2-1.

2.2 CONNECTION TO POWER SUPPLY

2.2.1 LINE OPERATION
For line operation, connect the Type 1952 to a 50- to

60-Hz line of 100-125 V or 200-250 V. Use the three-wire )

power cord (P/N 4200-9622, supplied) and connect it to the
three pin, male, power connector (1, Figure 1-2) on the rear
panel. The long pin (ground) on the connector attaches di-
rectly to the chassis of the instrument.

Set the slide switch (2, Figure 1-2) according to the line
voltage; the white line should be nearer the appropriate
marking (100-125 or 200-250). Fuse values of .062 A and
.031 A (as noted on the rear panel) protect the instrument
for the 100- to 125-V and 200- to 250-V sources, respec-
tively.

Set the BAT-LINE slide switch (7, Figure 1-2) to LINE.
The power consumption is approximately 2.5W.

2.2.2 BATTERY OPERATION

Although normally operated from a power line, the Type
1952 is also designed for battery operation using two 9.6-V,
225-mAh, rechargeable, nickel-cadmium batteries (P/N
8410-1040). These can be ordered from General Radio, or
Burgess Type CD-25 batteries (or equivalent) can be used.
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Figure 2-1. Universal Filter Dimensions.
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