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FREED Test Instruments

TYPET030-A LOW

USES

The Type 1030-A Low Frequency Q" Indicator measures di-
rectly the “Q’" factor of coils. The instrument can also be uged
to measure the inductance of coils, distributed capacity, im-
pedances, and dielectric losses. The “Q)"" Indicator can be used
to study the magnetic properties of iron, such as stability of
iron cores in funetion of applied voltages, and iron losses as a

function of the frequeney.

FEATURES

The main and essential feature of the instrument is that the
“Q” factor is read directly without any complicated computa-
tions. The possibility of measuring Q" through the whole
audio and supersonic frequeney range is provided. The setting
up and the measuring of the “Q™ of coils 1s practically instan-
taneous. The instrument is unaffected by line voltage varia-
tions, is entirely self-contained and A.C. operated. Both meters
(“multiply-by” and Q") are protected against overloads and
cannot be burned out. The frequency range for "'Q”" measure-
ments is 20 to 200,000 cyecles.

decade condensers are available directly on the front panel of

The terminals of the variable

The condensers, therefore, can be used as
To reduce the

residual capacitance a link is provided on the front panel of the

the instrument.
high quality precision variable condensers.

instrument which disconnects all but the 100 mmfd wvariable
air condenser. When the link is closed five decade capacitors
and the air variable are connected across the condenser termi-
nals. The R. C. Oscillator and variable impedance amplifier

can be used as a separate low frequency generator with a maxi-

FREQUENCY

‘““Q’7 INDICATOR

LOW-FREQUENCY
“0F INDICATOR
ko)

mum output power of five watts into a 50 ohm load. The “Q"
scale is calibrated from 0 to 100. A high accuracy of measure-
ment is obtained, since Q" variations from 0 to 100 are read
on a 4 inch meter. Q" factors of coils can be measured with
up to 100 volts across the coil, and therefore makes it possible
to determine the stability and the variations of the Q" factor
of coils in function of the applied voltage. The voltage fed into

the series ecircuit is variable from 10 wvolts to .01 volt.

SPECIFICATIONS

Range of **Q”’ Measurements: The range of “Q" factors is
from 0.1 to 1000 over the frequency range from 20 to 200,000
cyeles with an accuracy of 5%.

Oscillator Frequency Range: Continuously variable from
20 to 200,000 eycles in four ranges.

Frequency Accuracy: 19; under normal temperature condi-
tions. The frequency stability is better than 29, over a long
period of time.

Output Impedance and Voltage: Four output impedances
are available.

(a) 10 ohms impedance — 10 V Output Voltage

(b) 1 ohm impedance — 1V Output Voltage

(¢) .2 ohm impedance — .1 V Output Voltage
(d) .1 ohm impedance — .01 V Output Voltage
These Impedances are measured at 50,000 cy.

Variable Condenser: The variable condenser 1s composed
of a 10 x 1 mfd., 10 x 0.1 mfd., 10 x 0.01 mfd., 10 x 0.001 mfd.
and 10 x 0.0001 mfd. decade condenser and a 100 mmfd. vari-
able air condenser.

Power Supply: The instrument is entirely self-contained and
A.C. operated. Total consumption 200 watts.

W D H

Dimension: 19%" x 1414" x 23"

Weight: 120 1bs.
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CONTROLS

Range selector and ecalibrating switch.

Zero adjust control for setting meter scale
to infinity.

Push button switeh for activating the relay
which applies test voltage to terminals
when released, discharges capacitive
component across the unknown terminals.

Variable D.C. adjust — for setting the D.C.
test voltage at desired level.

A.C. on off switch.

1020-B MEGOHMMETER

USES

The Freed Type 1020-B Megohmmeter is a self contained and A.C. operated
instrument equally useful in the laboratory or for production testing of the
leakage resistance of insulation materials, condensers, cables, motors and
transformer windings.

FEATURES

Resistance values indicated directly on a four inch meter protected against
over-load. Rapid and safe to use, test voltage removed from terminals and
capacitive component discharged to ground in all positions of multiplier
switch. Low resistance in series with component under test provides very
short charging time for even the very largest capacitors. Calibration position
provided to check accuracy of 500 volts D.C. potential.

200 volt test supply electronically regulated.

SPECIFICATIONS

Range: 1 megohm to 2,000,000 megohms in six overlapping ranges selected
by a multiplier switch.

Accuracx : Plus or minus 39, on resistance values up to 100,000 megohms;
plus or minus 59 from 100,000 to 2,000,000 megohms.

Voltages on Unkpqwn: The voltage applied to the unknown terminals is
200 volts D.C. and is independent (less than 19;) of the value of the unknown.

Stability: Line voltage variations from 105-125 volts will cause less than
29, variation in the meter reading.

Power Supply: 105-125 volts A.C. 50-60 cycles 30 watts.
Dimensions: 915 x 1014 x 8 inches.
Net Weight: 18 pounds.

1620 MEGOHMMETER

DESCRIPTION

The instrument is a direct-reading, precision-balanced electronic ohmmeter
with a variable D.C. test potential included as part of the unit. The D.C.
test potential is variable from 50 to 1000 volts and is indicated by a four inch
meter,.

The insulation resistance is measured in six overlapping ranges and is indi-
cated by a four inch meter, protected against overload. A relay, operated
from the front panel, disconnects the high voltage from the test terminals and
eliminates all danger of shock due to exposed high potential. In the standby
position (when push button is released) a resistance is connected between
the chassis and the high voltage terminal, so that when measuring capacitors
the danger of shock is eliminated when disconnecting the component under
test.

SPECIFICATIONS

Range: .5 megohms to 4,000,000 megohms in six overlapping ranges selected
by a multiplier switch.

Accuracy: Plus or minus 59%.

Voltages on Unknown: The voltage applied to the unknown terminals is
continuously variable from 50 volts to 1000 volts. A 4" meter indicates the
voltage applied to the unknown.

Terminals: Four terminals are provided, two for connecting the unknown,
one guard and one ground.

Tube Complement 1 — 6C4, 1 — 12AU7, 1 — 0B2,

Power Supply 105-125 volts A.C.

Cabinet: 15” x 9" x 718"’
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TYPE

USES

This instrument is a comparison and limit bridge for use in both laboratory and
production testing of resistors, condensers and inductors. The manufacturer of
these components can use it for production tests, the user for incoming inspec-
tion and acceptance tests. The instrument is particularly useful for laboratory
work (bridge or filters) where very accurate components are required.

FE A F YU R E'S

For precision and produection testing, the bridge has many advantages. Power
line operation and the visual indicator make the instrument completely self-
contained. It can be used in noisy locations. Its small size and light weight per-
mit the instrument to be moved easily and to be set up wherever necessary.

DESCRIPTION

The instrument is composed of an oscillator, a bridge and a selective amplifier.
The oscillator output is coupled into the bridge through a shielded isolation
transformer. A switch is provided which connects either a high or low impedance
winding across the bridge, consisting of two fixed resistors, the unknown im-
pedance and the standard. A variable resistor between the two fixed resistors
makes it possible to read the percentage difference between the unknown and the
standard on a specially calibrated dial. A high gain selective amplifier indicates
the balance of the bridge. The general method of testing is the comparison of an
unknown component with a standard component of the same type. Accurate
percentage measurements are obtained by the use of precision components in the
arms of the bridge. The use of high gain amplifier and adequate internal shield-
ing assures a very sharp and distinet balance.

1610-A COMPARISON AND LIMITED BRIDGE

A wvisual null indicator, consisting of a meter used in connection with the high gain amplifier makes it possible to use the No.

1010-A Bridge as a precision limit bridge in production testing.

SPECIFICATIONS

Frequency: Three test frequencies are available: 50 or 60
cycles, 1000 cyeles and 10,000 cyeles.

The 50 or 60 cycles are taken from the line. The 1000 and
10,000 eycles are generated by an oscillator and are ac-
curate to within =29

Range: T'wo comparison ranges are provided. 59, and 209,
The percentage difference is read directly on a calibrated dial.
Resistor Measurements: Resistors from 1 ochm to 20 meg-
ohms may be compared at 60 eycles to an aceuracy of =0.19.

Condenser Measurements: Condensers from 50 mmfd
to 10 mfd are measured at 1000 cyeles. Condensers above
10 mfd are measured at 60 cycles. Condensers below
50 mmfd may be measured if the ground-unground
switch i1s in the unground position.

Inductor Measurements: Inductors may be measured at

TYPE

1870

INCREMENTAL

of 59.

60, 1000 or 10,000 eyceles depending on their value. Range:
10 microhenries to 1000 henries.

Accuracy: On the 59, position the components can be
adjusted to within an accuracy of =0.19.

Voltage Applied to the Unknown: Two controls are pro-
vided to vary the voltage across the unknown. A special
low impedance winding is used when measuring small im-
pedances and the voltage across these may be varied from
.1 to 1 volts. For higher values of impedance the voltage
may be varied from .5 to 15 volts.

Power Supply: 105-125 volts; 50-60 cycles.

Tube Complement: The following tubes are required and
supplied with the instrument: 1—6X4, 1—6AQ5, 1—12AXT,
2—12AU7T.

Portable: Carrying cabinet of all metal construction.
Dimensions: 1018" x 12" x 127, Net Weight: 17 lbs.

INDUCTANCE COMPARISON BRIDGE

USES

The Freed Type 1870 is designed for rapid production testing of transformers
and chokes under actual operating conditions.

The unit consists of a variable D.C. Supply (0 to 500 ma) a 60 cps. variable
supply (0 to 135 volts) a comparison circuit and a vacuum tube voltmeter.

SPECIFICATIONS

Inductance Range: 25 mh to 25 h.
Deviation Range: =209, with an accuracy of 19;. =509, with an accuracy
o : © 2

Frequency: The line frequency is used for most measurements. If another
frequency is desired a jack is provided for connecting an external oscillator.

Voltage Applied to Unknown: Variable from 0 to 135 volts.

D.C. Current Range: 0 to 500 ma in four overlapping ranges, 0-5 ma,
0-25 ma, 0-100 ma, 0-500 ma.

Vacuum Tube Voltmeter: .01, .1, 1, 10, and 100 volts full scale.

Power Supply: The instrument is entirely self contained and operates on
100-125 volts, 50-60 cycles. ;

Dimensions: 1914 high x 22" wide x 15" deep.
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TYPE 1110-A INCREMENTAL INDUCTANCE BRIDGE

USES

The Incremental Inductance Bridgze is designed for measuring the in-
ductance of Iron Core components at any frequency up to 10,000 cyeles.
Inductors can be measured with a superimposed direct current, there-
fore, the bridge will measure the incremental inductance of coils. The
bridge can be used for determination of storage factor, “Q’’, either at a
given frequency in function of the applied voltage or at a given voltage
in function of the applied frequency. The bridze can be used by the
manufacturers of iron core components, such as filter chokes, high Q
coils, and iron core audio and supersonic frequency components. Due
to its very wide inductance range the instrument can be used as a general
purpose laboratory inductance bridge.

SPECIFICATIONS

Inductance Ranges: One millihenry to one thousand henries in five
ranges. Inductance values are read directly from a four dial decade and
a multiplier switch. The last range may be extended to 10,000 henries
through the use of an external resistance.
Conductance Ranges: One micromho to one mho in five ranges, read
directly from a four dial decade and a multiplier switeh. This conduec-
tance represents the reciproecal of the A.C. resistance of the coil.
“Q” Range: Q" is measured as the product of Inductance (1) and
Conductance (G). The range of “Q" measured on the bridge is 0.5 to
100. Measurement of inductance is independent of the values of “Q.”
Accuracy: 19, through the frequency range from 60-1000 cyecles 29
for frequencies from 1000 to 10,000 eycles. This accuracy is decreased
for extreme positions of the multiplier. Conductance measurements 59
from 60-1000 ecycles,
Frequency Range: The bridge is calibrated and adjusted at both 60
and 1000 eyecles, but can be used at any frequenecy up to 10,000 cyeles.
Errors resulting from stray capacity increase with frequency. A com-
pensated bridge with lower stray capacities is available for making more
accurate inductance measurements of large inductors at hicher fre-
quencies. Order Freed Model 1110A-B.
Range of Superimposed D.C.: On multiplier switch position L X 100
the D.C. is limited to 10 ma.

On the position L X 10, the D.C. is limited to 250 ma.

On all other positions the D.C. can be one ampere maximum.
Mounting: The bridge is supplied in a walnut eabinet or on special
order for standard rack mounting.
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Dimensions: Rack 19”7 x 87 x 14" Net Weight: Rack, 37 lbs.
Cabinet 21" x 8" x 145¢" Cabinet, 48 lbs,

TYPE 1150 UNIVERSAL BRIDGE

FEATURES
The Universal Bridge offers a variety of five possible bridee circuits. A
wide range of capacitance, inductance, impedance, and phase angle
measurement can be made throughout the frequency spectrum from 20
cycles to 20,000 eyeles.
Decade resistors in the variable arms allow the unknown to be measured
to four significant figures.
Operation is simple and both terminals and controls are arranged for
f‘DIIVE‘!ﬂiE‘nPﬂ ﬂﬂ(.']_ ease {.'-'f measurements.

SPECIFICATIONS
Frequency Range: The bridge can be used at frequencies from 20
cyeles to 20,000 cyeles.
Accuracy: All resistors of the bridge arms are adjusted to 0.19,. The
absolute accuracy of measurement will depend upon the accuracy of
standards used.
Inductance Range: The bridge will measure inductance of coils from
0.1 mh to 1000 henries with an accuracy of 0.59%, at 1000 cycles.
Capacitance Range: Condensers from .001 mf to 1 mf can be measured
to within 0.59, at 1000 ecycles. Condensers below .001 mf should be
measured by the substitution method.
Mounting: The bridge is supplied in a walnut cabinet or on special order
for standard rack mounting.

wWe Ik =H
Dimensions: Rack 19" x 8 x 14" Weight: 32 lbs.

Cabinet 21" x 8" x 1634 Weight: 43 lbs.

TYPE 1180 A.C. SUPPLY

A valuable laboratory instrument with continuously variable output
from 1/10 volt to 100 volts at 60 cycles.

Dimensions: Width 19”; Depth 5”'; Height 7.

Weight: 1314 lbs.
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TYPE NO. 1170 D.C.

USES
The Type 1170 Power Supply 1s intended to be used as a dependable
source of direct current for the Incremental Inductance Bridge Type
No. 1110-A. The supply can also be used as a general laboratory substi-
tute for a high voltage storage battery.

DESCRIPTION
The Type 1170 D.C. supply consists of an electronically regulated high
voltage supply. Four independent control circuits provide four current
ranges, namely 5 milliamperes, 25 milliamperes, 100 milliamperes and 500
milliamperes. The output current is indicated by a multirange 4’ meter.

SPECIFICATIONS
Current Ranges: Four current ranges — 5, 25, 100 and 500 milliamperes.
Voltage Ranges: The maximum no load voltages corresponding to the
four current ranges are the following: 500 MA — 270 volts, 100 MA —
270 volts, 25 MA — 55 volts, 5 MA — 25 volts. On both 500 MA and
100 MA range with the control set to zero, the output voltage is inde-
peadent of the load.
Voltage Regulation: The unit operates from a 115 volts, 50-60 cycle
line. For a line variation of plus or minus 109, the output voltage shall
not vary more than =1149;.
Power Consumption: Under 500 MA full load the power consumption
18 260 watts. Under no load conditions the consumption is 150 watts.
Hum Level: On the 270 volt, 500 milliampere range the hum level under
full load condition is 6 millivolts which corresponds to —93 Dbh.

SUPPLY

Mounting: The instrument is supplied for mount-
ing on a 19-inch relay rack or for eabinet mounting.
Dimensions: Rack: 19”7 W.x 12:3: D.x 121"
abinet: 213" W. x 15" D. x 14" H.

Net W{eight: Rack Mounted — 68 1bs. In Cabinet

— 89 lbs.

-

TYPE 1210-A NULL DETECTOR AND VACUUM TUBE VOLTMETER

USES
The Type 1210-A Null Detector and Vacuum Tube Voltmeter is primarily
designed for bridge measurements. The Null Detector indicates the bal-
ance of the bridge, and the Vacuum Tube Voltmeter indicates the voltage
across the unknown two terminal or four terminal network. The three
selective circuits provide means for sharply tuning the instrument to
audio frequencies commonly used for measurements. The Vacuum Tube
Voltmeter can be used as a general purpose audio Vacuum Tube Voltmeter.

DESCRIPTION
The Type 1210-A Null Detector and Vacuum Tube Voltmeter is a combi-
nation of the Model 1140 Null Detector Amplifier, and a modified Model
1060 high input impedance Vacuum Tube Voltmeter. Both instruments
are independent and feed two separate 4’/ meters,

SPECIFICATIONS
NULL DETECTOR
Input Impedance: 1 megohm in parallel with 25 mmf.
Frelquency Response: 2 db from 20 to 20,000 cycles
cyceles.
Null Detector Sensitivity: At 1000 cyeles, 100 microvolts will give a
159, meter deflection.
Selective Amplifier: 26 db second harmonic attenuation at 60, 400
and 1000 eycles. Selectivity at any other frequency between 20 cycles
and 20 ke. may be obtained by connecting Freed Model 1940 to the ex-
ternal filter jack.
VACUUM TUBE VOLTMETER
Voltage Range: .01 volts to 100 volts in four ranges— (0.1 — 1

100 volts at full scale.) )
TYPE 17140-A NULL
USES

5 db at 50,000

— J}=—

Accuracy: 29, of full scale on all four ranges.
Waveform Error: The instrument is a full wave
average meter and 1s free of turnover effects. For
small amounts of distortion the accuracy of the in-
strument is independent of the waveform.
?1r§%1ilency Range: 20 cycles to 200,000 cycles
Input Impedance: Equivalent to 50 megohms re-
sistance in parallel with a 25 mmf condenser.
Meter Scale: Logarithmic Voltage Scale calibrated
from 1 to 10 plus a linear db secale calibrated from 0
to 20 db.

Dimensions: Rack Mounting 197 x 97 x 111",
Net Weight: 25 1bs.

DETECTOR-AMPLIFIER

The Freed Model 1140-A Null Detector Amplifier is a sensitive null indicator for bridge
measurements, providing visual null indications or aural when used in conjunction
with headphones. The unit may also be used as a high gain amplifier for general
laboratory work.
DESCRIPTION
Functionally the instrument consists of a high gain linear amplifier with a 30 db. in-
put attenuator in addition to the variable gain control. A four-inch panel meter pro-
vides visual null indications, the response of the meter circuit is approximately
logarithmic over a 40 db. voltage range. Resonant circuits tuned to 60, 400 and 1000
cycles limit the amplifier transmission characteristics to the three audio frequencies
commonly used for bridge measurements or it may be used as a non-selective amplifier
with filter “off.”
SPECIFICATIONS

Input Impedance: 1 megohm in parallel with 25 mmf. GAIN; 98 db. with 1
megohm load (6 mmf. shunt capacity), down 1.5 db. at 25,000 eyecles, down 5 db. at
50,000 eycles, down 2 db. at 20 cycles.

Null Detector Sensitivity: At 1 ke. 100 microvolts will
give a 159, meter deflection.

Selective Amplifier: 26 db. second harmonic attenuation at
60, 400 and 1000 cycles. Selectivity at any other frequency
between 20 cycles and 20 ke. may be obtained by connecting
Freed Model 1940 to the external filter jack.

Output Impedance: Approximately 50,000 ohms.
Output Voltage: 40 volts undistorted _into 1 megohm
load, 10 volts into 20,000 ohms.

Power Supply: 105-125 volts, 50-60 cyecles, 35 watts con-
sumption.

Mounting: This instrument can be supplied in cabinet
model (Type No. 1140-A) or in a standard relay rack mount
with dust cover (Type No. 1140-AR).

Dimensions: (Type No. 1140-A) 1315’ x 814" x 10’ overall
(Type No. 1140-AR) 19” L. x 834" W.x 9" D.

Weight: 24 lbs.
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TYPE 1040 A.C.-V.T. VOLTMETER

USES

The type 1040 Vacuum Tube Voltmeter is a high impedance wide frequency range voltmeter
which can be used at audio and supersonic frequencies. It is particularly recommended for (1)
vibration studies involving very low frequencies, (2) frequency characteristics and gain meas-
urements on amplifiers, (3) transmission losses on telephone cireuits: filter and carrier systems
up to 250,000 cyecles, and (4) acoustic measurements, such as, determination of frequency re-
sponse of microphones and loudspeakers. Because of the high sensitivity of the instrument,
the voltmeter can be advantageously used as a null detector in A.C. bridge measurements.
In addition to its use as a voltmeter, the instrument can be used as an ammeter to measure a
wide range of currents by connecting it across suitable resistors. An output jack is provided
so that the instrument may be used as an amplifier.

FEATURES

Because of the low input capacity, a high value of input impedance is maintained over the five
ranges of the voltmeter. A balanced rectifier, a balanced D.C. amplifier eircuit, and a high
amount of degeneration throughout the amplifier makes it independent of line voltage varia-
tions and changes in tube characteristics. A very important feature of the instrument is the
logarithmic voltage scale of the meter. With this type of scale, the percentage accuracy of
reading is uniform over the entire scale. Another advantage of the logarithmie seale is that it
provides a uniform decibel seale which is a very valuable feature in sound and communiecation
measurements. A zero adjustment and full scale adjustment are provided. These two con-
trols serve for all ranges and no re-setting is necessary when switching from one range to another. The time constant of the
instrument is adjusted in order to read very low frequencies of 7 to 10 eycles without any vibration of the needle. The ecircuit
of the meter is arranged so that it cannot be burned out by any overload of the instrument. The vacuum tube voltmeter is
small, compact, entirely self-contained, A.C. operated.

SPECIFICATIONS

Voltage Ranges: .001 volts to 100 volts in five ranges Stability: Effect of variation in line voltage from 100 volts

ki}l, I 10k a?d lf}f]g volts full seale). to 125 volts is 19,. Effect in changes of tubes is less than .59.
ccuracy: 29, scale all five r: S : : ;

volt-a-ges.y 70 of 1ull scale on all five ranges, on sinusoidal Scale: .I_.'(}gil.l'lf'-hl.lllt_'. voltage :‘utuie calibrated from 1 to 10

Wavefﬂrm Error: The instrument is a peak voltmeter plus a linear decibel scale calibrated from 0 db. to 20 db.

calibrated to read RMS values. On distorted wave-forms, Meter: 4”7 suppressed zero 1 MA meter protected against

the percentage deviation of the reading from RMS values overloads.

may be as large as the percentage of the harmonics present. Power Supply: The instrument is entirely self-contained

Frequency Ranges: 10 to 250,000 cycles, .1 db. variation and operates on 100-125 volts, 50-60 cycles. Total con-

from 20 cycles to 150,000 cycles: .50 db. variation from sumption, 40 Watts.

10 eycles to 200,000 cycles. ; i LI W SRV A 2

Input Impedance: Equivalent to 500,000 ohm resistance Dimensions: 475" x 525" x 978"

in parallel with a 15 mmf. condenser. Weight: 12 pounds.

TYPE 1060 VACUUM TUBE VOLTMETER

USES

The Type 1060 Vacuum Tube Voltmeter is a high impedance, wide fre-

quency range voltmeter which can be used at audio and supersonic fre-

quencies. It is particularly recommended for

. Determining transmission losses on — telephone ecireuits, filter and
carrier systems up to 300,000.

2. Making high impedance tuned circuit measurements where the high
input resistance and low capacity of the instrument are invaluable.

3. Determining frequency characteristics and making gain measurements
on amplifiers.

4. Making acoustic measurements, such as, determination of frequenecy re-
sponse of microphones and loudspeakers.

5. Observing vibration studies involving very low frequencies.

Because of the high sensitivity of the instrument, the voltmeter can be ad-

vantageously used as a Null Detector in A.C. bridge measurements. In

addition to its use as a voltmeter, the instrument can be used as an ammeter

to measure a wide range of currents, by connecting it across suitable resistors.

FEATURES

Because of the low input capacity, a high value of the input impedance is

maintained over the five ranges of the voltmeter. A high amount of degeneration throughout the amplifier makes it independent
of line voltage variations and changes in tube characteristics. A very important feature of the instrument is the logarithmie
voltage scale of the meter. With this type of scale, the percentage accuracy of reading is uniform over the entire scale. Another
advantage of the logarithmic scale is that it provides a uniform decibel scale, which is a very valuable feature in sound and com-
munication measurements. A full scale adjustment is provided. This control serves for all ranges and no re-setting is necessary
when switching from one range to another. The time constant of the instrument is adjusted in order to read very low frequencies
of 7 to 10 eyeles without any vibration of the needle.

SPECIFICATIONS

Yoltage Ranges: .001 volts to 100 volts in five ranges (.01, .1 db variation from 20 to 200,000 cycles.

.1, 1, 10 and 100 volts full scale). .5 db variation from 10 to 300,000 cycles.

Waveform Error: The instrument is a full wave average Input Impedance: Equivalent to 50 megohms resistance in
meter, and is free of turnover effects. For small amounts of parallel with a 15 mmfd condenser.

distortion the accuracy of the instrument is independent of Stability: Effect of variation in line voltage from 100 volts
the waveform. to 125 volts is less than 29,. Effect in changes of tubes 1s less
Frequency Range: 20 cycles to 300,000 cycles. than 149%.

~J
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TYPE 1560 DIFFERENTIAL VOLTMETER

USES

The Freed Type 1560 difference voltmeter has been designed to measure dif-
ference in voltage levels as low as .05 db. It is extremely useful when check-
ing response and attenuation of filters, transformers and amplifiers. Because
of its excellent stability and high sensitivity the type 1560 difference volt-
meter may also be used to observe drift in amplifiers meters and filters.

SPECIFICATIONS

Difference Voltage: 0.01 db to 1 db., 0.1 db, 1 db full scale.
Accuracy: .01 db.

Frequency Range: 30 eps to 200,000 eps.

Input Impedance: 1 megohm.

Reference Voltage: 2 volts monitored by vacuum tube volt meter on 47
meter scale.

Scale: Calibrated in db. 4 meter protected against overload.

Power Supply: The instrument operates from a 100 to 125 volt 50 to 60
cyele line.

TYPE 1580 DB DECADE AMPLIFIER

USES

The Freed Type 1580 db Decade Voltmeter is intended to be used as a dependable means
of measuring transformer turns ratio, and transformer, filter or amplifier attenuation.
These measurements may be made to an accuracy of .1 db.

DESCRIPTION

Functionally, the instrument consists of a high impedance input cathode follower, a pre-
cision 6-step attenuator, a preamplifier, three db decade attenuators (10 db/step, 1 db/step
and 0.1 db/step.) A high amount of degeneration throughout the amplifier makes it inde-
pendent of line voltage variations and changes in tube characteristics. The 4" meter is
protected against overload.

SPECIFICATIONS
Voltage Ranges: 0.001 to 100 volts in five ranges (0.01, 0.1, 1, 10 and 100 volts full scale).
Accuracy: 29, of full scale on all ranges.
Waveform Error: The instrument is a full wave average meter and is free of turnover
effects.
Frequency Range: 20 cycles to 200,000 cycles,

Input Impedance: Equivalent to 50 megohms resistance in parallel with 25 mmfd
condenser.

Meter: 4’/ meter protected against overload.

DB Attenuators: Three ten position db attenuators (10 db/step, 1 db/step and 0.1
db/step).

Dimensions: 117 x 12 x 1014"".

TYPE 1570 COMPARISON BRIDGE

USES

The Type 1570 is a direct reading comparison bridge which may be used to compare
a wide range of inductors. The per cent difference between the standard and un-
known component is indicated quickly and accurately on a 5 meter. The instru-
ment may be calibrated to indicate inductance directly.

Two deviation ranges are provided: =59, and =209,. On the 59, range, units can
be compared to an accuracy of =0.19.

DESCRIPTION

For precision and production testing the direct reading comparison bridge has many
advantages. The unit is entirely self contained and A.C. operated. By providing a
minimum of operating controls the unit has been designed to be used by even the
most inexperienced operators. The per cent deviation is indicated quickly and ae-
curately on a 5" meter.

SPECIFICATIONS
Deviation Range: =59, and =209, indicated on a 5" meter.
Accuracy: =0.19.
Test Frequency: 1000 cycles.
Inductance Range: 1 mh to 10 h.
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TYPE 1940

USES

This filter may be used with the Freed Type 1140-A null detector and Type 1210-A
null detector VI'VM or similar amplifiers. Itrcan bt, set to any one of 7 fixed frequen-
cies to reduce noise and harmonics when making bridge measurements.

DESCRIPTION

The filters are parallel resonant eircuits, and are designed to be used in the plate cir-
cuit of the amplifier. D.C. current through the inductor is limited to 3 ma. Terminals
are provided for connecting an external capacitor to tune to any frequency between 20

eps and 20 ke.

FEATURES

1. Each of 7 tuned frequencies is quickly available.

R

obtained with external capacitors.
3. Sharp anti resonant tuning.,
4. Can be used directly in plate circuit.

HETORTION HETER
DL W
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SPECIFICATIONS

Frequency Range: 20 ke to 1 me.

Input Impedance: 500,000 ohms shunted by 70
mmfd. (plus capacity of input cable) on all ranges
but the 0.1 volt range. The shunt capacity on this
range is S00 mmfd.

Accuracy: Harmonie Distortion can be measured
accurately to 0.19;.

Sensitivity: Distortion levels of 0.19, can be read
accurately for a signal input as low as 0.2 volts.
Maximum input signal is 1000 volts rms.
Elimination Characteristics: Eliminates funda-
mental completely while attenuating second har-
monic approximately 37,

Power Supply: 105-125 volts, 50-60 cycles.
Dimensions: 1934’ x 1634 x 1534".

Net Weight: 60 pounds.

INTERSTAGE FILTER

Any resonant frequency between 20 c¢ps and 20 ke can be

SERIES

The Freed Series 1950 Null T networks consist of two resistance capacitance networks, whose
outputs completely cancel each other at the balance frequency. They may be used as rejection
networks particularly at low frequencies where LC filters become excessively large.

Standard models are available for 30, 60 and 120 cycles in a wide range of impedances. Each
network will give a minimum of 50 db attenuation of the null frequency.

SPECIFICATIONS
Frequencies: 100 e¢ps, 200 cps, 500 cps, 800 cps, 1200 cps,
2000 eps and 10 ke adjusted to an aceuracy of =29,
Diserimination vs. 2nd harmonic approximately 23 db.
Terminals: Shielded cord and plug for connection to nul
detector. Binding posts for connecting external capacitors.
Dimensions: 6’ x 6’ x 6",

1950 NULL “‘T’’ FILTERS

The null frequency is adjusted to a tolerance of =297,

TYPE 1410 DISTORTION

ANALYZER

USES

The Type 1410 Distortion Meter may be used in the laboratory or in
production testing of receivers, amplifiers and oscillators.

DESCRIPTION

The instrument consists of a capacitive input attenuator, a low im-
pedance output preamplifier, a null T network and a high gain vacuum
tube voltmeter.

The signal to be measured is applied to the capacitive input at-
tenuator, which reduces it sufficiently so that it may be fed into a
three stage distortionless amplifier. The output impedance of this
amplifier is 1 ohm due to the high amount of inverse feed back applied.
In order to prevent the amplifier from being driven into non-linearity,
a monitoring circuit is included in the instrument.

The attenuated signal is fed into a null T network which completely
eliminates the fundamental. The residual signal consists wholly of
harmonics and noise, and this is measured by the vacuum tube
voltmeter.

The null T network is now switched out of the circuit and the signal
level is altenuated by a calibrated resistive divider. When the volt-
meter indicates the same level as the level of harmonics. the divider
reads the percentage distortion directly.

FEATWURES

The high sensitivity of the instrument permits measurements to be
macde on signals as low as 0.2 volts to an accuracy of 0.19,. Signals as
high as 1000 volts may be applied to the input terminals directly.
The frequency range of the instrument is 20 ke to 1 me. in 10 over-
lapping ranges. Frequencies up to 3 me. are passed without at-
tenuation by the amplifier circuits, so that distortion measurements
can be made on fundamental frequencies up to 1 me.

An isolation transformer and line filter provided with the instrument
prevent any feedback through the power line.

9



FREED Test Instruments

FREED DECADE CAPACITORS

Freed decade capacitors are high quality capacitors de-
signed for use in wave filters, tuned circuits and equal-
1zers for audio and supersonic frequencies where a rather
large variable capacitance is desired. Their stability, ac-
curacy and low dissipation factor make them especially
useful during the preliminary design period when capaci-
tance values are determined experimentally.

Fach decade is variable from 0 to 10 by use of 11 position
selector switch. The losses in the switches and mountings
are kept low by the use of special low loss, impregnated
switch wafers. A positive detent mechanism allows the
switch to be set accurately. The accuracy is 19, at No. 1415 No. 1416 No. i417
frequency of 1 ke.

No. 1418 No. 1419

No. 1415 1s a | mid/step mylar capacitor. Total capaci-
tance 10 mfd.

No. 1416 is a 0.1 mfd/step polystyrene capacitor. Total
capacitance 1s 1 mfd.

No. 1417 is a .01 mfd/step polystyrene capacitor. Total
capacitance is 0.1 mfd.

No. 1418 is a .001 mfd/step polystyrene capacitor. Total
capacitance 1s .01 mfd.

No. 1419 i1s a 100 mmfd/step mica capacitor. Total
apacitance 1s .001 mfd.

No. 1250 1s a three section decade capacitor. The type
1416, 1417 and 1418 are assembled together in a single
wooden cabinet to give a total capacity of 1.110 mfd in
001 mfd steps.

. : . ; p— No. 1250
No. 1350 is a five section decade capacitor. The type

1415, 1416, 1417 and 1418 are mounted on one panel
with a 1000 mmfd precision air variable condenser.

No. 1331 1s a six section decade capacitor. The type
1415, 1416, 1417, 1418 and 1419 are mounted on one
panel with a 100 mmfd precision variable condenser.
The 100 mmid may be used singly in which case the stray
capaeity 1s less than 10 mmfd or it may be used in con-
junction with the other decades by simply closing a
shorting link.

The capacity i1s continuously variable from 10 mmfd to
[1.11 mtd i 100 mmfd steps with 19 aceuracy.

The maximum voltage that may be applied to these
decades 1s 500 D.C. working volts.

No. 1350 No. 1351

The dissipation factor of the polystyrene units when
measured at 1 ke. is less than .0002. The dissipation
factor of the 1 mfd/step decade (mylar) is less than .005.

10



FISE’ED Test Instruments

FREED DECADE INDUCTORS

Primarily designed for use in wave filters, tuned circuits and equalizers for
audio and supersonie frequencies. The stability, aceuracy and high value of
“Q" makes these Decade Inductors invaluable laboratory instruments.

FREQUENCY RANGE 30 TO 2000 CYCLES
Q —50 @« 200 CYCLES
I*Type 1164 Decade Inductor — 111 Henry total in steps of .1 Henry.

FREQUENCY RANGE 100 TO 2000 CYCLES
Q — 80 @ 500 CYCLES
TType 1341 Decade Inductor — 100 Henry total in steps of 10 Henry.

FREQUENCY RANGE 500 TO 20,000 CYCLES
Q- 60 @ 1000 CYCLES
IType 1160 Decade Inductor — 11.1 Henry total in steps of 0.01 Henry.
IType 1163 Decade Inductor — 1.11 Henry total in steps of 0.001 Henry.
ffType 1260 Decade Inductor — 11.11 Henry total in steps of 0,001 Henry.

FREQUENCY RANGE 500 TO 20,000 CYCLES
Q =160 «w 1000 CYCLES
TType 1220 Decade Inductor — 0.01 Henry total in steps of 0.001 Henry.
TType 1230 Decade Inductor — 0.1 Henry total in steps of 0.01 Henry.

Type 1240 Decade Inductor — 1 Henry total in steps of 0.1  Henry.
TType 1270 Decade Inductor — 10 Henry total in steps of 1 Henry.
{Type 1280 Decade Inductor — 1.11 Henry total in steps of 0.001 Henry.

IIType 1290 Decade Inductor — 11.11 Henry total in steps of 0.001 Henry.
{Type 1310 Decade Inductor — 11.1 Henry total in steps of 0.01 Henry.

FREQUENCY RANGE 500 TO 50,000 CYCLES
Q= 200 @ 10,000 CYCLES
{Type 1161 Decade Inductor — 1.11 Henry total in steps of .001 Henry.

1160

FREQUENCY RANGE 10,000 TO 300,000 CYCLES 116%

Q — 200 « 100,000 CYCLES 1162

IType 1162 Decade Inductor — 0.111 Henry total in steps of .1 Millihenry. i{gi

I ACCURACY OF INDUCTANCE %g?yi;g
I_n__dug:tance per Sth . ~1umb 10 mh 100 mh 1h :
Accuracy -.b_*_:-_ ?f =197, _xu,a% iU 2.5_?%_

¥Type 1164 Decade Inductor is wound on a special nickel alloy core.
TSingle Decade Unit. IThree Decade Unit. TtFour Decade Unit.

INCREASE OF MODUSTANGE 16

PERCENT JMcREATE

OF BEDUGTANCE -
WTW'NEMH!""\ AT
FOR DECADE  INDUCTORS

g £ i o L) ot - o
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TYPE 1905 WIDE-BAND AMPLIFIER

Thig amplifier 1s particularly valuable for filter work where the output of the test
oscillator is inadequate for the required signal voltage levels. It is extremely stable
and will deliver 15 volts to a 600 ohm load at very low distortion over a wide range
of frequencies.

SPECIFICATIONS

Frequency Response: 10 cyvcles to 3.0 Me. =2 db.
. 20 cyeles to 2.5 Me. =.5 dbh.
WIED TRMBHRIER CB. Output Voltage: 15 volts across 600 ohm load.
S e : 30 volts across 10,000 ohm load.
Distortion: Less than .29, total harmonie at rated output.
Voltage Gain: 15 db.
Source Impedance: 600 ohm.
[Load Impedance: 600 ohm minimum.
Power Supply: Self-contained, 105-125 volts, 50-60 cycle input.
Dimensions: 515" x 934" x 434"

; N AMBLIFIE
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FREED

Vacanm autbe Type

VOLTMETER

TYPE No. 1040

%&L‘ The type 1040 Vacuum Tube Voltmeter is a high impedance wide frequency range voltmeter which can be
used at audio and supersonic frequencies. It is particulatly recommended for (1) vibration studies involving very low
frequencies, (2) frequency characteristics and gain measurements on amplifiers, (3) transmission losses on telephone
circuits: filter and carrier systems up to 200,000 cycles, and (4) acoustic measurements, such as, determination of fre-
quency response of microphones and loudspeakers. Because of the high sensitivity of the instrument, the voltmeter can
be advantageously used as a null detector in D.C. bridge measurements. In addition to its use as a voltmeter, the instru-
ment can be used as an ammeter to measure a wide range of currents by connecting it across suitable resistors.

Descnippition

The instrument is composed of a high impedance precision five
step attenuator, an R.C. coupled multistage amplifier, a balanced
rectifier, a balanced D.C. amplifier, and a special meter in which the
deflection is proportional to the logarithm of the current through
it. A high amount of degeneration is used in both the A.C. and
D.C. amplifiers. The switching from one voltage range to another
is accomplished in the input circuit.

Fealures

Because of the low input capacity, a high value of input impe-
dance is maintained over the five ranges of the voltmeter. A bal-
anced rectifier, a balanced D.C. amplifier circuit, and a high
amount of degeneration throughout the amplifier makes it
independent of line voltage variations and changes in tube char-
acteristics. A very important feature of the instrument is the
logarithmic voltage scale of the meter. With this type of scale,
the percentage accuracy of reading is uniform over the entire scale,
Another advantage of the logarithmic scale is that it provides a
uniform decibel scale which is a very valuable feature in sound
and communication measurements. A zero adjustment and full
scale adjustment is provided. These two controls serve for all
ranges and no re-setting is necessary when switching from one
range to another. The time constant of the instrument is adjusted
in order to read very low frequencies of 7 to 10 cycles without any
vibration of the needle. The circuit of the meter is arranged so
that it can not be burned out by any overload of the instrument.

The vacuum tube voltmeter is small, compact, entirely self con-
tained, and A.C. operated.

si .5. 7

VOLTAGE RANGES: .001 volts to 100 volts in five ranges (.01,
-1, 1, 10, and 100 volts full scale).

ACCURACY: 2% on full scale on all five ranges, on sinusoidal
voltages.

WAVEFORM ERROR: The instrument is a peak voltmeter cali-
brated to read RMS values. On distorted waveforms, the percentage
deviation of the reading from RMS values may be as large as the
percentage of the harmonics present.

FREQUENCY RANGES: 10 to 200,000 cycles, .1 db. variation
from 20 cycles to 150,000 cycles; .50 db. variation from 10
cycles to 200,000 cycles.

INPUT IMPEDANCE: Equ.ivalent to 500,000 ohm resistance in
parallel with a 15 MMF. condenser.

STABILITY: Effect of variation in line voltage from 100 volts to
125 volts is 1%. Effect in changes of tubes is less than .5%.

TEMPERATURE AND HUMIDITY EFFECTS: Over the normal
range of temperature and humidity variation (65 degrees F to 95
degrees F, 0 to 959% relative humidity), the accuracy is substan-
tially unaffected by temperature and humidity conditions.

SCALE: Logarithmic voltage scale calibrated from 1 to 10 plus
a linear decibel scale calibrated from 0 db. to 20 db.

METER: 4" suppressed zero 1 MA. meter protected against

overloads.
TUBES: The following tubes are required and supplied with the
instrument:

3—6AUG6 1—6X4

2—6C4 1—0A2

1—6ALS5 1—6-8 Volt Pilot Lamp

POWER SUPPLY: The instrument is entirely self contained and

operates on 100-125 wvolts, 50-60 cycles. Total consumption
40 Watts.

DIMENSIONS:
WEIGHT: 12 pounds
PRICE: §195.00—F.0O.B. New York, N. Y.

474" High 53" Wide 874" Long

“
FREED TRANSFORMER COMPANY, Inc.

Tustraments Devision
72 SPRING STREET, NEW YORK 12, NEW YORK

Printed 1in U. S. A.
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Specifications

RANGE OF "Q" MEASUREMENTS: The range of "Q”
factors is from .5 to 500 over the frequency range from 50 to
50,000 cycles. The accuracy of Q" measurement is approxi-
mately 5% for frequencies up to 50,000 cycles.

OSCILLATOR FREQUENCY RANGE: Continuously vari-
able from 20 to 200,000 cycles in four ranges.

FREQUENCY ACCURACY: 1% under normal temperature
conditions. The frequency stability is better than 29 over a
long period of time.

VARIABLE IMPEDANCE AMPLIFIER: Wide band ampli-
fier with less than 109% voltage variation from 50 to 50,000
cycles.

WAVE FORM: Under normal operating conditions the hat-
monic distortion is 1% at 50 cycles. The distortion decreases
when the frequency increases.

OUTPUT IMPEDANCE AND VOLTAGE: Four output im-

pedances are available.

[ ]

(a) 10 ohms impedance— 10 V Output Voltage
(b) 1 ohm impedance— 1 V Output Voltage
(¢) .2 ohm impedance— .1 V Output Voltage
(d) .1 ohm impedance—.01 V Output Voltage
Those Impedances are measured at 50,000 cy.

VARIABLE CONDENSER: The variable condenser consists
of 2 10 x 1 MF high quality oil filled paper condenser decade,
a 10 x .1 MF mica condenser decade, a 10 x .01 MF mica con-
denser decade, a2 10 x .001 mica condenser decade, and a 1000
micromicrofarad air variable condenser.

ACCURACY OF ADJUSTMENT: The 10 x 1 MF decade is
adjusted within .5% of the nominal capacitance value. All
mica condensers are adjusted to within 1% or 10 micromicro-
farads, whichever is larger. The value of the total variable
capacitors at its terminals is determined by the effective zero
capacitance of the whole unit which is made up of the true zero
capacitance and the mutual capacitance between units. The value
of the effective zero capacitance is 100 micromicrofarads.

TEMPERATURE COEFFICIENT: The temperature coefficient
of the 10 x 1 MF decade is less than 19 for a temperature
variation from minus 50°C to plus 50°C. The temperature co-
efhicient of the mica decades is less than plus .01.% per degree
centigrade between 10 degrees and 50 degrees centigrade.

FREQUENCY CHARACTERISTICS: All condensers are ad-
justed to their nominal value 1000 cycles and at 25 degrees
centigrade. The effective terminal capacitance of the mica dec-
ade and the air variable condenser is essentially constant up
to one megacycle. The 10 x 1 MF paper decade shows a slight
increase in capacity at 50 cycles.

POWER FACTOR: The losses in the switches and mountings
are kept very low by the use of special low loss, impregnated

ceramic switch wafers. The power factor of the paper decade -
condenser is .06% per 1 microfarad at 1000 cycles. The power
factor of mica decades is of the order of .019 at 1000 cycles.
At 100,000 cycles the power factor decreases to about .005%.
The losses in the variable air condenser are negligible at the
frequencies used.

MAXIMUM VOLTAGE: The maximum peak voltage the con-
densers will safely withstand is 500 volts for all but the first
decade which will withstand 200 volts. As the frequency of
the applied voltage increases, the losses in the 10 x 1 MF
decade, and 10 x .1 MF decade increase. It is therefore recom-
mended that the 10 x 1 MF decade be used up to 1000 cycles
only. Similarly the 10 x .1 MF decade should be used up to
5000 cycles only.

THE "MULTIPLY-BY" VACUUM TUBE VOLTMETER:
Gain 40db. Frequency response .1db. from 50 to 50,000
cycles. This Amplifier determines four multiplying factors: .01,
.1, 1, and 10. A four inch meter in the output of the amplifier,
calibrated in inverse voltage, determines an additional multiply-
ing factor from 1 to 5. The magnitude of the total multiplying
factor is from .01 to 50. The Vacuum Tube Voltmeter is un-
affected by line voltage variations.

"®@" READING VACUUM TUBE VOLTMETER: Input im-
pedance 100 megohms. Frequency response .1db. from 50 to
50,000 cycles. Total sensitivity is 5 volts or 50 volts selected by
a rotary switch in the input of the amplifier. This two position
attenuator determines the multiplying factor of 1 or 10. A four
inch meter in the output of the amplifier is calibrated in voltage
or "Q". The voltage calibration is from 0 to 5. The “Q” cali-
bration is from 0 to 50. The Vacuum Tube Voltmeter is un-
affected by line voltage variations.

TEMPERATURE AND HUMIDITY EFFECTS: Over the
normal range of temperature and humidity variation (65 de-
grees F to 95 degrees F, 0 to 95% relative humidity the accu-
racy is substantially unaffected by temperature and humidity
conditions. An excessive increase in temperature may necessi-
tate the zero and full scale readjustment of the meter.

POWER SUPPLY: The instrument is entirely self-contained
and A.C. operated. Total consumption 200 watts.

TUBES: The following tubes are required and are supplied
with the instrument:

2—Type 6HG Metal
2—Type 6L6 GT
2—Type 6]5 Metal
3—Type 6SN7 GT
3-—Type 6S]7 Metal
I—Type 6V6. G

4—Type 6SH7 Metal
2—Type 5V4 G
1—Type VR150

1—6 Watt 115 Volt Mazda
1—06-8 Volt Pilot Light

W. D. H.
Dimension 191/, 141/,7 2370
Weight 120 Ibs.

FREED TRANS

FORMER COMPANY, Inc.

Dwstraments Diucscon

72 SPRING STREET, NEW YORK 12. NEW YORK

Printed in U, S. A.



FREED LOW FREQUENCY “Q” INDICATOR Type No. 1030

Uses

The Type 1030 Low Frequency “Q” Indicator measures directly
the “Q” factor of coils. The instrument can also be used to
measure the inductance of coils, distributed capacity, imped-
ances, and dielectric losses. The “Q” Indicator can be used to

study the magnetic properties of iron, such as stability of iron
cores in function of applied voltages, and iron losses as a func-

tion of the frequency.

@ ! 23/

The Type 1030 Low Frequency “Q” Indicator consists of five
essential elements:

(1) R. C. Low Frequency Oscillator.

(2) Low distortion, high stability, variable impedance
amplifier.

(3) High quality variable condenser.

(4) Vacuum tube type voltmeter of a special design,
which measures the voltage across the circuit com-
posed of the inductor and variable condenser. This
amplifier determines the “multiply-by” factor. A
four step rotary switch in the input of the amplifier
varies simultaneously the gain of the amplifier and
the output impedance, and the voltage of the ampli-
fier, (2), and therefore determines four multiplying
factors: .01, .1, 1, 10. A four inch meter in the
output of the vacuum tube voltmeter, calibrated in
inverse voltage, determines a second multiplying
factor, 1 to 5.

(5) High stability, high input impedance vacuum tube
type voltmeter, which measures the voltage devel-
oped across the variable condenser directly in terms
of “Q”, or in terms of voltage. A two step attenua-
tor in the input of the vacuum tube voltmeter deter-
mines either the 5 volt or 50 volt sensitivity of the
amplifier and establishes two multiplying factors,
Iror 10.

The procedure of measuring the “Q” consists of con-
necting the inductor in series with the wvariable
condenser, setting the oscillator at the desired fre-
quency, adjusting the variable condenser until a maxi-
mum is read on the voltmeter calibrated directly in
terms of “Q”. When this maximum is obtained the
"Q” of the coil is given directly as the product of
the “Q" voltmeter indication and the “multiply-by”
factors. The magnitude of the “multiply-by” factor
varies from .01 to 500, while the “Q” varies from
either 0 to 50, or 0 to 500, which corresponds to S
volts or 50 volts across the coil.

Peatures

The main and essential feature of the instrument is that the
“Q” factor is read directly without any complicated computa-
tions. The possibility of measuring “Q” through the whole
audio and supersonic frequency range is provided. The setting
up and the measuring of the Q" of coils is practically instanta-
neous. The instrument is unaffected by line voltage variations, is
entirely self-contained and A. C. operated. Both meters
(“'multiply-by” and “Q’") are protected against overloads and
cannot be burned out. The effective frequency range for “Q”
measurements is 50 to 50,000 cycles. Due to the fact that the
R. C. Oscillator frequency range is from 20 to 200,000 cycles,
comparative Q" Measurements can be made below 50 cycles
and above 50,000 cycles. Since the “Q” factor appears as a rela-
tive quantity, i.e., a ratio of two voltages, the tracking of the
two meters is such that a reasonably good accuracy of “Q” fac-

tors 1s obtained for frequencies above 50,000 cycles. The termi-
nals of the variable decade condensers are available directly on
the front panel of the instrument and can therefore be used as a
high quality precision variable condenser. The R. C. Oscillator

and variable impedance amplifier can be used as a separate low
frequency generator with a maximum output power of two
watts in a 50 ohm Joad. The “Q” scale is calibrated from 0 to
50. A high accuracy of measurement is obtained, since for any
position of the multipliers, a total of “Q” variation from 0 to 50
is read on a 3 inch scale. “Q” factors of coils can be measured
with up to 50 volts across the coil, and therefore makes it pos-
sible to determine the stability and the variations of the “Q”
factor of coils in function of the applied voltage. The voltage
fed into the series circuit is variable from 10 volts to .01 volt.



FREED No. 1020 MEGOHMMETER

. MEG OHMMETER
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The measurement of leakage resistance of insulating ma-
terials, condensers, cables, motor and transformer windings.

SPECIFICATIONS

The instrument is a precision balanced electronic ohmmeter.

The high voltage potential necessary for insulation measure-
ments is included in the instrument. An exceptionally wide
range of resistances can be measured on the six overlapping
ranges. A zero adjustment is provided for setting all the six
ranges in a single operation. The resistance is read directly
on a 4” meter scale. The meter is protected against overloads.

A relay operated from the front panel' disconnects the high

voltage from the binding posts and this eliminates all danger
of shock due to exposed high voltage potential.

In the stand by position, the relay connects a high resistance
between the high voltage binding posts and the chassis
(ground) thus eliminating the danger of shock when meas-
uring the leakage resistance of condensers.

The instrument is self contained, completely AC operated
and has electronically regulated high voltage supplies.

DESCRIPTION

Range: 1 megohm to 1,000,000 megohms in six overlap-
ping ranges.

Accuracy: Plus or minus 3% on the first four ranges; plus
or minus 8% on the last two ranges.

Temperature and Humidity Effect: The accuracy of the
instrument 1s substantially independent of temperature and
relative humidity variations within the normal range.

Stability: A plus or minus 109% variation in the line
P ;

voltage causes less than a 19, variation in the meter reading.

Voltage on the Unknown: The voltage applied to the un-

known is 500 volts and is independent (less than 197 ) of
the values of the unknown.

Tubes: The following tubes are required and supplied with
the instrument:

2—6C6 L—VR75
2—6SH7 —1-V
1—VRI105 1—6X5

Power Supply: 105 to 125 volts AC 50 or 60 cycles.
Power Consumption—32 watts.

Cabinet: Portable and of all metal construction.
Dimensions: 912” x 1014” x 8”.

Net Weight: 21 Ibs.

PRICE $237.00 F.O.B. New York.

'FREED TRANSFORMER COMPANY, INC

72-78 SPRING STREET

NEW YORK 12, N. Y.




FREED No.1050 - 60 CYCLE FILTER

60 ~FILTER

; TYPE 1050
FEEED INSTRUMERT £0
K.Y iS4

USES

The calibration of instruments, where the form factor of the
applied voltages is important (AC voltmeters and vacuum
tube voltmeters).

The measurement of harmonic distortion of amplifiers, trans-
formers and tubes.

DESCRIPTION

The instrument is composed of a constant voltage trans-
former, a variac, a 60 cycle low pass filter, a decade atten-
uator and a 1% AC voltmeter.

The constant voltage transformer makes the instrument in-
dependent of the line variations.

The variac makes the instrument extremely flexible, since
any voltage value can be obtained.

The decade attenuator makes it possible to vary the output
voltage from 0 to 110 volts in increments of 1 volt. |

The 196 AC voltmeter measures the AC voltage in the out-
put of the filter.

The instrument is self contained and AC operated.

SPECIFICATIONS

Frequency: G0 cycles.

Stability: There is less than 1% variation in ouput voltage
for a plus or minus 109 variation in line voltage.
Output Impedance: 600 omhs unbalanced to ground.

Load Impedance: Where the filter is used without the at-
tenuator the optimum matching impedance is 600 ohms.

When the filter is used with the attentuator the load im-

pedance should be high (grid of a tube) or not less than
100,000 ohms.

Output Voltage and Power: When used directly, the
open circuit voltage is 150 volts.

With matched load (600 ohms) the maximum power is
20 watts.

When used with the attenuator the maximum voltage is
150 volts.

Output Conirol: The output voltage is made continuously
variable by the use of the variac or made variable in steps
by the use of the two attenuators.

Waveform: The harmonic distortion is less than 5% in
full load conditions.

Temperature and Humidity Effects: The instrument is
not affected by wide variations of temperature and humidity.

Power Supply: 105-125 volts 60 cycles. The total power
consumption is 60 watts.

Mounting: The instrument is mcunted on a standard 19”

panel and is supplied with a portable streamlined all metal
cabinet.

Dimensions: 1014”7 x 1414” x 22”.
Net Weight: 75 lbs.
PRICE $225.00 F.O.B. New York.

FREED TRANSFORMER COMPANY

72-78 SPRING STREET

NEW YORK




FREED COMPARISON and LIMIT BRIDGE
Tvpe No. 1010

USES

This instrument is a comparison
and limit bridge for wuse in both
laboratory and production testing
of resistors, condensers and induc-
tors. The manufacturer of these
components can use it for produc-
tion tests, the user for incoming
inspection and acceptance tests,
The instrument is particularly use-
ful for laboratory work (bridge or
filters) where very accurate com-
ponents are required.
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FEATURES

[For precision and production test-
ing, the bridge has many advan-
tages. Power line oeration and the
visual indicator malke the instru-
ment completely self-contained. It
can be used in noisy locations. Its
small size and light weight permit
the instrument to be moved easily
and to be set up wherever neces-
Sary.

DESCRIPTION

The instrument is composed of an oscillator, a bridge and
an amplifier. The oscillator feeds the frequencies into a bridge
consisting of 2 fixed resistors, the unknown impedance and
the standard. A variable resistor connected between the 2
fixed resistors makes it possible to read the percentage dif-
ference between the unknown and the standard, on a specially
calibrated dial. A high gain amplifier indicates the balance
of the bridge. The general method of testing is the comparison
of an unknown component with a standard component of the

SPECIF

1I—FREQUENCY: Three frequencies are available 50 to 60
cycles, 1000 cyeles, and 10,000 eycles.

The 50 or 60 cycles are taken from the line.
The 1000 and 10,000 ecycles are generated by an oscillator
and are accurate to within 109.

Z—RANGE: Two comparison ranges are provided 109% and
20%. They are selected by a rotary switch. In the 109% position
the percentage is read directly on a calibrated dial. In the
209% position the reading of the dial is multiplied by two.

J—RESISTOR MEASUREMENTS: Resistors from 10 ohms up
to 1 megohms are measured by the comparison method at 60
cycles. Resistors of greater value than 1 megohm can be meas-
ured by using the instrument as a limit bridge.

4—CONDENSER MEASUREMENTS: Condensers from 200
micromicrofarads up to 10 microfarads are measured by the
comparison method at 1000 cycles, Condensers above 10 micro-
farads are measured by the comparison method at 60 cycles.

Small condensers 500 micromicrofarads to 25 micromicro-
farads are measured at 1000 cyeles, with the instrument used
as a limit bridge.

F—INDUCTOR MEASTREMENTS: Inductors can be measured
at 60 cycles, 1000 cyveles or 10,000 cycles depending upon their
values.

Ranges:
IL—100Hy to 1 Hy F— 60 cycles
I— 1Hy to .01 Hy F— 1.000 cyvcles
I— . 01Hy to .ImHy F—10,000 cycles

6—ACCURACY: On the 109 position the components can be
adjusted to within an accuracy of .5%.

same type. Accurate percentage measurements are obtained
by the use of precision components in the arms of the bridge.
The use of high gain amplifier and adequate internal shield-
ing assures a very sharp and distinet balance.

A visual null indicator, consisting of a 500 microampers-
meter and used in connection with the high gain amplifier
makes it possible to use the No. 1010 Bridge as a precision
limit bridge in production testing.

ICATIONS

Components to be adjusted to =+ 10¢ accuracy should be
tested on the 209 position.

T—VOLTAGE APPLIED T0O THE UNKNOWN: The voltage
impressed across the unknown terminals varies with the abso-
lIute value of the unknown. The maximum voltage is 15 volts.
The minimum voltage is .5 volts.

S—POWER SUPPLY: 105 to 125 volts, 50-60 cycles. The power
consumption is 40 watts.

—CONTROLS:
(a) Oscillator Controls—Frequency selector switch and
output level control.

(b) Bridge Controls-—NMNain percentage dial, “C balance,”
Range selector, 3 position switeh (balance, 109, and
20%).

(c) Null Indicator Controls—5 step attenuator for the ad-
justment of the gain of the amplifier. Screw head
adjustment for the zero of the vacuum tube volt meter,

10—ACCESSORIES SUPFPLIED: Spare fuses and Filot lamps.

11—VACUUM TUBES: All are supplied with the instrument.
1 — 6Xb 1 - 685L7 1 - 6J5b 1 - 6V6 2 - 63Jd7

1Z—PORTABLE: Carrying cabinet of all metal construction.
13=—=NET WEIGHT: 151 1lbs.
11—DIMENSIONS: 101" x 831" x 12",

PRICE $150.00 F.O.B. New York.

FREED TRANSFORMER COMPANY,

72-78 SPRING STREET

NEW YORK
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Input Transformers
Interstage TransfaoPmers
Driver Transformers
Qutput Transformers -
Modulation Transformers
Hybrid Transformers
Bridging Transformers
Oscillator Transformers
High "Q%® Colls
Bdualizers
Wave Filters
a, Low Pass Filters
b. High Pass PFilters
c Rand Pass PFilters
d. Band Elimination
Filters
Pulse Transformers
Blocking QOscillator
Trans formers
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FREED TRANSFORWER COQ. .
278 Spring Street

New York,l12, H.Y.
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TRANSFORMER CO., INC.

1718 Weirfield St.,Brooklyn (Ridgewood) 27,N.Y.

PRESENTS A GROUP OF

LABORATORY TEST INSTRUMENTS
of the Higheil 2uality

* TYPE NO. 1030 LOW FREQUENCY “@" INDICATOR

The Type 1030 Low Frequency "@" Indicator
measures directly the "Q" factor of coils. The
instrument can also be used to measure the
inductance of coils, distributed capacity, im-
pedances, and dielectric losses. The "Q" Indica-
tor can be used to study the magnetic
properties of iron, such as stability of iron cores
in function of applied voltages, and iron losses
as a function of the frequency.

The main and essential feature of the instrument
is that the "Q' factor is read directly without
any complicated computations. The possibility of

i
a geinr 2

Oscillator frequency range is from 20 to 200,000
cycles, comparative '""Q'" Measurements can be
made below 50 cycles and above 50,000 cycles.
Since the "Q" factor appears as a relative
quantity, i.e., a ratio of two voltages, the track-
ing of the two meters is such that a reasonably
good accuracy of "@" factors is obtained for
frequencies above 50,000 cycles. The R.C. Os-
cillator and variable impedance amplifier can
be used as a separate low frequency generator
with a maximum output power of five watts into
a 50 ohm load. A high accuracy of measurement
is obtained, since for any position of the multi-

measuring Q" through fhe whole audio and
supersonic frequency range is provided. The set-
ting up and the measuring of the "Q" of coils
is practically instantaneous. The instrument is
unaffected by line voltage variations, is entirely
self-contained and A.C. operated. The effective
frequency range for "Q" measurements is 50 to
50,000 cycles. Due to the fact that the R.C.

REQUENCY 3 *
E(ILW 'II;IDIEATDR i
S srnumcnTEo N
r ufuulfum: HY.H S

pliers, a total of "Q'" variation from 0 to 50 is
read on a 4 inch meter. "Q" factors of coils can
be measured with up to 50 volts across the coil,
and therefore makes it possible to determine the
stability and the variations of the "Q'" factor of
coils in function of the applied voltage. The
voltage fed into the series circuit is variable
from 10 volts to 0.0 volt.

FREE

SPECIFICATIONS

Range of "'Q'" Measurements: The range of "ﬁ:" factors is from 0.5 to 500 over (c) 0.2 ohm impedance — 0.1 ¥ Output Yoltage

the frequency Iragge ffrc?1 50 to 50,000 C?ct!?dﬂ.r elaccuran:'f of "Q@'" measurement (d) 0.1 ohm impedance — 0.0l V Output Yoltage

s a oximat i to 50, 5

iS1apRioximatelyiS/ostonirequencies upjio Yo Those Impedances are measured at 50,000 cy.

Oscillator Frequency Range: Continuously variable from 20 to 200,000 | i
9 y 9 <el¢ A L 7 Qhoscyclostin Variable Condenser: The variable condenser is composed of a 10 x | mf., 10 x

f :
our ranges 0.1 mf,, 10 x 0.01 mf., 10 x 0.00l mf. decade condenser and a 0.001 mf. variable

Frequency Accuracy: |% under normal temperature conditions. The frequency air condenser.

A a ; :

slabiiivils Delleriiian Z/-oxerlal ong periodio fitiine Power Supply: The instrument is entirely self-contained and A.C. ocperated. Total
consumption 200 watts.

Dimension ...l X 1450 x 23"
Weight <o annaw i 12001 bs:

Output Impedance and Voltage: Four output impedances are available.
{(a) 10 ohms impedance — 10 ¥ Output Voltage
(b) | ohm impedance — | Y Output Yoltage

TYPE 1020-B MEGOHMMETER

The Freed Type 1020-B Megohm-

This instrument is a Comparison and

meter is a self contained and a-c
operated instrument equally useful
in the laboratory or for production
testing of the leakage resistance of

insulation materials, condensers,
cables, motors and transformer
windings.

Resistance values indicated directly
on a four inch meter protected
against over-load.

Rapid and safe to use, test voltage
removed from terminals and capaci-

tive component discharged to ground in all positions of multiplier
switch. Low resistance in series with component under test provides
very short charging time for even the very largest capacitors.
Calibration position provided to check accuracy of 500 volts d-c
potential. 500 volt test supply electronically regulated.

SPECIFICATIONS

Range: | megohm to 2,000,000 megohms
in six overlapping ranges selected by a
multiplier switch.

Accuracy: Plus or minus 3% on resist-
ance values up to
plus or minus 5%
2,000,000 megohms.

100,000 megohms;
from 100,000 to

Yoltages on Unknown: The voltage ap-
plied to the unknown terminals is 500
volts d-c¢ and is independent (less than
%) of the value of the unknown.

Stability: Line voltage variations from
105-125 wolts will cause less than 2%,
variation in the meter reading.

Power Supply: 105-125 volts A.C. 50-

6C cycles 30 watts.
Dimensions: 95 x

1012, x 8 inches.

Net Weight: 18 pounds.

Limit Bridge for use in both labora-
tory and production testing of resist-
ors, condensers and inductors. The
manufacturer of these components
can use it for production tests, the
user for incoming inspection and ac-
ceptance tests. The instrument s
particularly useful for laboratory work
(bridge or filters) where very ac-
curate components are required.

For precision and production testing,
the bridge has many advantages.
Power line operation and the visual

indicator make the instrument completely self-contained. It can be used
in noisy locations. Its small size and light weight permit the instrument
to be moved easily and to be set up wherever necessary.

SPECIFICATIONS

Frequency: Three frequencies are avail-
able: 50 to 60 cycles, 1,000 cycles and
10,000 cycles. The 50 or &0 cycles are

taken from the line. The 1,000 and
10,000 cycles are generated by an os-
cillator and are accurate to within
=205

Range: Two comparison ranges are pro-
vided: 5% and 20%. The percentage
difference is read directly on a calib-
rated dial.

Resistor Measurements: |
megohms.

Condenser Measurements: |10 mmfd to
1000 mf.

Inductor Measurements: |0 micrchen-
ries to 1,000 henries.

Accuracy: On the 5% position the
components can be adjusted to within
an accuracy of + 0.1%.

ohm to 10

Yoltage Applied to the Unknown: Two
controls are provided to vary the volt-
age across the unknown. A special low
impedance winding is used when meas-
uring small impedances and the voltage
across these may be varied from90.l to
| volts. For higher values of impedance
the voltage may be varied from05 to
I5 volts.

Power
cycles.

Tube Complement: The following tubes
are required and supplied with the
instrument: 1-6X4, |.6AQ5, 2-1ZAX7,
12ZAU7.

Portable: Carrying cabinet of all metal
construction.

Dimensions: |1'' x 12" x 104",

Net Weight: (7 pounds.

Supply: 105-125 volts; 50-60
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JA.C. BRIDGES

“TYPE 1110-A INCREMENTAL INDUCTANCE BRIDGE

The Incremental Inductance Bridge is designed
for measuring the inductance of Iron Core
components at any frequency up to 10,000
cycles. Inductors can be measured with a
superimposed direct current, therefore, the
bridge will measure the incremental induct-
ance of coils. The bridge can be used for
determination of storage factor, ""Q'", either
at a given frequency in function of the applied

voltage or at a given voltage in function of
the applied frequency. The bridge can be
used by the manufacturers of iron core com-
ponents, such as filter chokes, high © coils,
and iron core audio and supersonic frequency
components. Due to its very wide inductance
range the instrument can be used as a gen-
eral purpose laboratory inductance bridge.

SPECIFICATIONS

Inductance Ranges: One millihenry to one thou-
sand henries in five ranges. Inductance values are
read directly from a four dial decade and a
multiplier switch. The last range may be extended
to 10,000 henries through the use of an external
resistance.

Conductance Ranges: One micromho to one mho
in five ranges, read directly from a four dial
decade and a multiplier switch. This conductance
represents the reciprocal of the A.C. resistance
of the coil.

@'" Range: '"'Q' is measured as the product of
Inductance (L) and Conductance (G). The range
of ""Q@' measured on the bridge is 0.5 to 100.
Measurement of inductance is independent of the
values of "'Q".

Accuracy: 19% through the frequency range from
60-1000 cycles 2% for frequencies from 1000 to
10,000 cycles. This accuracy is decreased for ex-
treme positions of the multiplier. Conductance
measurements 5% from 640-1000 cycles.

Frequency Range: The bridge is calibrated and
adjusted at both &0 and 1000 cycles, but can be
used at any frequency up to 10,000 cycles. Errors
resulting from stray capacity increase with fre-
quency. Coils having a high inductance should be
rnf?asured at a low frequency to avoid resonance
effect.

Mountings: The bridge is supplied in a walnut

g:;?;nnfl‘s?ﬂi'génpfhs:dnf’é?‘;s (::?mrir;:giﬁgerlﬂs;:ch cabinet or on special order for standard rack
On the position L X 10, the D.C. is limited to  Mounting. W H S
250 ma. £ Dimensions:  Rack: 19" x 8" x (4"
g::?rlr:ug:.her positions the D.C. can be one ampere Cabinet: 21" x 8" x 14%"

Net Weight: Rack—37 Ibs.: Cabinet—48 Ibs.

TYPE NO. 1170

SPECIFICATIONS

D.C. SUPPLY e
The Type 1170 Power Supply is intended to NO. 1 130 e
be used as a dependable source of direct = uPpPlLY
current for the Incremental Inductance Bridge A "'c ¢ su P P LY o
Type No. |110A, The supply can also be ' -
used as a general laboratory substitute for
a high voltage storage battery.

AT UPRLY
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The Type 1170 D.C. supply consists of an
electronically regulated high voltage supply.
Four independent control circuits provide
four current ranges, namely 5 milliamperes,
25 milliamperes, 100 milliamperes and 500
milliamperes. The output current is indicated
by @ multirange 4” meter.

Current Ranges: Four current ranges-5-25-100 and
E00 milliamperes.

Voltage Ranges: The maximum no load voltage
corresponding to the four current ranges are the
following: 500MA — 270 volts, 100 MA — 270 volts,
25 MA — 55 volts, 5 MA — 25 volts. On both 500
MA and 100 MA ranges with the control set to
Izerc:; the output voltage is independent of the
oad.

Yoltage Regulation: The unit operates from a 115
volts, 50-60 cycle line. For a line variation of plus
or minus m%. the output voltage shall not vary
more than + 114%.

Power Consumption: Under 500 MA full load the
power consumption is 360 watts. Under no load
conditions the consumption is |50 watis.

Hum Level: On the 270 volt, 500 milliampere range
the hum level under full load condition is & milli-
volts which corresponds to —93 Db.

Mounting: The instrument is supplied for mounting
on a |9 inch relay rack or for cabinet mounting.

Dimensioens: Rack: 19" W. x 123/18" D. x 214",
Cabinet: 214" W. x I5'" D. x 14" H.

MNet \\;eigllf: In Cabinet — 89 Ibs. Rack Mounted
— 68 |bs.

A valuable laboratory instrument with
continuously variable output from

1 /10 volt to 100 volts at 60 cycles.
Dimensions: Width—19”:

Depth 5”; Height 7”
Weight: 13!5 pounds.

The type 1040 Yacuum Tube Yoltmeter is a high im-
pedance wide frequency range voltmeter which can
be used at audio and supersonic frequencies. It is
particularly recommended for (I) vibration studies
involving very low frequencies. (2) frequency charac-
teristics and gain measurements on amplifiers, (3)
transmission losses on telephone circuits: filter and
carrier systems up to 250,000 cycles, and (4) acoustic
measurements such as, determination of frequency
response of microphones and loudspeakers. Because of
the high sensitivity of the instrument, the voltmeter
can be advantageously used as a null detector in A.C.
bridge measurements, In addition to its use as a volt-
meter, the instrument can be used as an ammeter to
measure a wide range of currents by connecting it
across suitable resistors. :

Voltage Ranges: 0.001 volts to 100 volts in five
ranges (0.01, 0.1,1.0,10, and 100 volts full scale).

Accuracy: 2% on full scale on all five ranges, on
sinusoidal voltages.

Waveform Error: The instrument is a peak volt-
meter calibrated to read RMS values. On distorted
waveforms, the percentage deviation of the read-
ing from RMS values may be as large as the
percentage of the harmonics present.

MODEL 1040 A.C.-V.T. VOLTMETER

Frequency Ranges:
variation from 20 cycles to 150,000 cycles; 0.50 db.
variation from
Input Impedance:
sistance in parallel with a
Stability: Effect of variation in line voltage from
100 volts to 125 volts is 19,. Effect in changes of
tubes is less than 0.5%.

Scale: Logarithmic voltage scale calibrated from

FEATURES

Because of the low input capacity, a high value of input impedance
is maintained over the five ranges of the voltmeter. A balanced
rectifier, a balanced D.C. amplifier circuit, and a high amount of
degeneration throughout the amplifier makes it independent of line
voltage variations and changes in tube characteristics. A very im-
portant feature of the instrument is the logarithmic voltage scale
of the meter. With this type of scale, the percentage accuracy of
reading is uniform over the entire scale. Another advantage of the
logarithmic scale is that it provides a uniform decibel scale which
is a very valuable feature in sound and communication measure-
ments. A zero adjustment and full scale adjustment are provided.
These two controls serve for all ranges and no re-setting is neces-
sary when switching from one range to another. The time constant
of the instrument is adjusted in order to read very low frequencies
of 7 to 10 cycles without any vibration of the needle. The circuit
of the meter is arranged so that it can not be burned out by any
over load of the instrument. The vacuum tube voltmeter is small,
compact, entirely self-contained, A.C. operated.

SPECIFICATIONS

10 to 200,000 cycles, 0.l

db. | to 10 plus a linear decibel scale calibrated from

0 db. to 20 db.

Meter: 4'' supressed zero | MA meter protected
against overloads.

Power Supply: The instrument is
contained and operates on 100-125
cycles, Total consumption, 40 watts.

Dimensions: 47" High x 55%' Wide x 97%3'' Long.
Weight: |12 pounds.

10 cycles to 200,000 cycles.

Equivalent to 500,000 ohm re-

IS5 MMF. condenser. entirely seli-

volts, 50-60



TYPE 1150 UNIVERSAL BRIDGE

FEATURES
The Universal Bridge offers a variety of five possible bridge circuits. A
wide range of capacitance, inductance, impedance, and phase angle AC X
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measurement can be made throughout the frequency spectrum from 20
cycles to 20,000 cycles. By using decade resistors in the variable arms the
unknown can be measured to four significant figures.

© O)n
)

MULTIPLIER

Operation is simple and both terminals and controls are arranged for con-

venience and ease of measurements,

SPECIFICATIONS

Frequency Range: The bridge can be used at frequencies from 20 cycles to

20,000 cyeles.

Accuracy: All resistors of the bridge arms are adjusted to 0.1%. The absolute
accuracy of measurement will depend upon the accuracy of standards used.

Inductance Range: The bridge will measure inductance of coils from 0.1 mh to

1000 henries with an accuracy of 0.5% at 1000 cycles.

Capacitance Range: Condensers from 0.001 mf to | mf can be measured to within
05‘% at 1000 cycles. Condensers below 0.001 mf should be measured by the sub-

stitution method.

Mounting: The bridge is supplied in a walnut cabinet or on special order for

standard rack mounting.

D H
Dimensions: 19" x 812" x 14"

Weight: 32 |bs.

| MODEIL 1140A NULL DETECTOR-AMPLIFIER
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A
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NO. 1210 NULL DETECTOR AND
-~ VACUUM TUBE VOLTMETER

The Freed Model 1140A Null Detector Amplifier is a sensi-
tive null indicator for bridge measurements, providing visual
null indications or aural when used in conjunction with head-
phones. The unit may also be used as a high gain amplifier
for general laboratory work.

DESCRIPTION

Functionally the instrument consists of a high gain linear
amplifier with a 30 db. input attenuator in addition to the
variable gain control. A four inch panel meter provides
visual null indications, the response of the meter circuit is
approximately logarithmic over a 40 db. voltage range.

SPECIFICATIONS

input Impedance: | megohm in parallel with 25 mmf. GAIN: 98
db. with | megohm load (6 mmf. shunt capacity), down 1.5 db. at
25,000 cycles, down 5 db. at 50,000 cycles, down 2 db. at 20 cycles.

Null Detector Sensitivity: At | Kc. 100 microvolts will give a 15%
meter deflection.

Selective Amplifier: 23 db. second harmonic attenuation at 60, 400
and 1000 cycles.

Output Impedance: Approximately 50,000 ohms.

Output Voltage: 40 volts undistorted into | megohm load, 10 volis
into 20,000 ohms.

Power Supply: 105-125 volts, 50-60 cycles, 35 watts consumption.
Mounting: This instrument can be supplied in cabinet model (Type
No. I140A) or in a standard relay rack
(Type No. 1140AR]).

Dimensions: (Type No. 1140A) 135" x 814" x 10" overall; (Type
No. 1140AR) 19" L. x 7" W. x 9" D.

Weight: 24 Ibs.

mount with dust cover

The Type 1210 Null Detector and Vac-
uum Tube Voltmeter is primarily de-
signed for bridge measurements. The
Null Detector indicates the balance of
the bridge, and the Vacuum Tube VYoli-
meter indicates the voltage across the
unknown two terminal or four terminal

network. The three selective circuits pro-
vide means for sharply tuning the instru-
ment to audio frequencies commonly used
for measurements. The Vacuum Tube

Yoltmeter can be used as a general pur-
pose audio Yacuum Tube Voltmeter.

DESCRIPTION

The Type 1210 Null Detector and Yacuum
Tube Voltmeter is a combination of the
Model |140A Null Detector Amplifier and
a modified model 1060 high input im-

pedance Vacuum Tube Voltmeter. Both
instruments are independent and feed

two separate 4'' meters.

SPECIFICATIONS

NULL DETECTOR
Input Impedance: | megohm in parallel with
25 mmf.

Frequency Response: 2 Db from 20 to 20,000
cycles — 5 Db at 50,000 cycles.

Null Detector Sensitivity: At 1000 cycles, 100
microvolts will give a 15% meter deflection,

Selective Amplifier: 23 Db second harmonic
attenuation at 60 cycles. 400 cycles and 1000
cycles.

YACUUM TUBE YOLTMETER

Yoltage Ranges: 0.01 volts to 100 volts in
four ranges — (0.1 — I— 10 — 100 volts
at 34 of scale.)

Acecuracy: 29 of full scale on all four ranges.

Waveform Error: The instrument is a full
wave average meter and is free of turnover
effects. For small amounts of distortion the
accuracy of the instrument is independent of
the waveform.

frenq:fn:y Range: 20 cycles to 20,000 cycles
| -

Input Impedance: Equivalent to 50 megohms
resistance in parallel with a 15 mmf con-
denser.

Meter Scale: Voltage scale calibrated from
0 to 150. Decibel scale calibrated from —é
Db to |3 Db.

Dimensions: Rack Mounting 19" x 9'' x 114",
Net Weight: 25 Lbs.

A 50 Megohm input impedance wide frequency range voltmeter
which can be used at audio and supersonic frequencies.

Particularly recommended for: (1) Vibration studies involving very
low frequencies. (2) Frequency characteristics and gain measure-
ments on amplifiers. (3] Transmission losses on telephone carrier

systems.

High input resistance together with the small input capacity makes
the instrument invaluable for high impedance tuned circuit measure-

ments at audio and supersonic frequencies.

MODEL 1060 A.C.-V.T. VOLTMETER




DECADE INDUCTORS

Primarily designed for use in wave filters, tuned circuits
and equalizers for audio and supersonic frequencies. The
stability, accuracy and high value of "Q' makes these
Decade Inductors invaluable laboratory instruments.

No. 1160 No. 1162
I0x 1. HY Steps 10x0.01 HY Steps
I0x0.1 HY Steps 10 x0.001 HY Steps
10x 0.0 HY Steps 10 x 0.0001 HY Steps
o 500-15,000 Cycles 10,000-300,000 Cycles
.- (.‘ e ¥ No. 1161 No. 1164
Dt £ i 10x0.1 HY Steps 10x10  HY Steps
s’ gl I0x0.01 HY Steps 10 x | HY Steps
DECARE {HDUCTOR c ' IU X O.Uﬂl HY S+Ep5 10 x U‘-i HY S*EPS SINGLE DECADE lNDUCTOR

2000-50,000 Cycles 30-2,000 Cycles

3 DECADE INDUCTOR

Neo. 1163 — 3 Unit Decade Inductor

10x 0.1 HY, 10 x 0.01 HY, 10 x 0.001 HY.

Frequency Range, 500-15,000 cycles.
@ = 60 @ 1,000 cyeles.

No.1280 — 3 Unit Decade Inductor

10 x 0.1 HY, 10 x0.01 HY. 10 x 0.001 HY.

Frequency Range, 500-15,000 cycles.
Q@ — 160 @ 1,000 cycles.

Neo. 1310 — 3 Unit Decade Inductor
I0x1 HY, 10x 0.1 HY, 10 x 0.01 HY.

No. 1342 — 3 Unit Decade Inductor
1I0x 10 HY, 10x | HY, 10 x 0.1 HY.

Frequency Range, 200-2,000 cycles.
@ = 80 @ 500 cycles.

No. 1260 — 4 Unit Decade Inductor
10x | HY, 10x 0.1 HY, 10 x 0.01 HY,
10 x 0.001 HY.

Frequency Range, 500-15,000 cycles.
@ — 60 @ 1,000 cycles.

No. 1290 — 4 Unit Decade Inductor
1I0x 1 HY, 10x 0.1 HY, 10 x 0.01 HY,
10 x 0.001 HY.

No. 1270 — 10 x | HY.

Frequency Range, 500-15,000 cycles.

Q@ = 160 @ 1,000 cyeles.

No. 1240 — 10 x 0.1 HY.

Frequency Range, 500-15,000 cycles.

Q@ — 160 @ 1.000 cycles.

Neo. 1220 — 10 x 0.001 HY.
Frequency Range, 500-15,000 cycles.
@ = 160 @ 1,000 cycles.

No. 1341

Decade Inductor, 10 x 10 HY.

Frequ;ncy Range, 200-2,000 cycles.
Q@ = 80 @ 500 cycles.

No. 1230 — 10 x 0.01 HY,
Frequency Range, 500-15,000 cycles.

Frequency Range, 500-15,000 cycles.

Frequency Range, 500-15,000 cycles.
Q@ = 160 @ 1,000 cycles.

Q@ = 160 @ 1,000 cycles. 9= 160.C 1000 ycles

1410 HARMONIC DISTORT]ON ME’I‘ER
FOR CARmER Fawueacms

NO. 1250 DECADE CONDENSER  NO.

High quality Decade Condenser de-
signed for use in Wave Filters, Tuned
Circuits and Equalizers for Audio and

Sunercenic Frecusncy. iy Frequency range 20,000 cycles

to one megacycle. Harmonic
distortion range from 1/10%
to 30%. Maximum input voli-
age 1,000 volts. The instrument

The stability, accuracy and low dis-
sipation factor make this Condenser
Decade an invaluable laboratory in-

strument. |.110 mf in 0.001 mf steps is SEI'F contained and A.C.

+ 1% accuracy. Maximum Voltage operated.

200 poat: Dimensions: Width 1914";

Dimensions: Width 6"; Depth 4!5" i Height |5
Height 1334" Depth 10V4";

Weight: 8 pounds. Weight: 45 pounds.

I

FREEDSEAL TREATMENT
ANE-19 SPECS.

MINIATURE INDUCTORS
1000 CPS TO 100 KC

SLUG TUNED
COMPONENTS

SUB MINIATURE
HERMETICALLY SEALED
COMMUNICATION
COMPONENTS

HIGH FIDELITY
TRANSFORMERS
'/» DB 20 CPS TO 30 KC

HERMETICALLY
SEALED COMPONENTS
TO MEET MIL-T-27 SPECS.

TOROIDAL INDUCTORS
60 CPS TO | MC

=== T

SEND FOR COMPLETE CATALOG OF INSTRUMENTS AND TRANSFORMERS

FREED Transformer Co., Inc.

1718 Weirfield St.. Brooklyn (Ridgewood) 27,N.Y.
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