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CONFIDENTIAL 116-15-20

ILLEGIB
25X1

4 September 1959

SURJECT: cm\lmﬂug,rm
Enclosure: Technical Proposal, same subj, Serial AASS0832 dtd 9/3/89

Dear Andy:

In accordance vith your regquests wve are pleased to sulmit this
proposal whoss technical details are contained in the enclesurs.

The program for the tesiing and evaluwation of the CCS Systea
will gensrally comsists of thres parss:

?’hn I) 1. Bvaluatien of the Crystal Switch System.
Phase II) 2. Bvaluasion of the Communicatien Systen cem~

sisting of | ‘units. 25X1
(Phase III)3. Evaluation of the entire system as i is

intended to be used in the field; life-

testing vill be run camcurremtly with this

evaluation,

We propese to issue a final report composed of three secsions
in the order listed belov.

1. At the completion of FPhase I - approxizasely 12 menths
after date of censract acesptance and receips of maverial.

3. At the ommpletion of Phase II - approximately 6 months from
coxplesion of FPhase I,

3. AS the complstien of Fhase III - approximately § manths frea
conpletion of Phase II,

The total time required %o cempletse this propssed progrem is
twenty-four months frem dase of centract accepsance.

25X1
ﬁmmm_ﬂwﬁ in 5EX1

Our estimated cest breakdown for comducting this evaluatioa
progran is as fellows on page 2.

¥ DATR IE 1990

™ ¥ _ sy QAHSFD
ons domp {6. o ol nm O/ 116-15-2 %
oM CLASS PAGES _afae- AEY §LASS G

WIT _aleade  NEXT NEV o@OZ0 AuTH: HR 102

N ST S

Vol
PONETNENTI A
Declassified in Part - Sanitized Copy Approved for Release 2012/06/12 : CIA-RDP78-03642A000300030002-3




Declassified in Part - Sanitized Copy Approved for Release 2012/06/12 : CIA-RDP78-03642A000300030002-3
o npe

CONFIDENTIAL

116-15-30
Page 2 «= CCS Bvaluation Propesal - 4 September 1933 - Andy
COST MRRAXDOWN
Engineer DL 25X1
ILR at 25X1
Maserial & Other Chys
Sub-Total
kA at 25X1
Te L
Fixed Fee nz 25X1
Total Cost Plus Pes $ 49,544

There has deen 2 long-terz sctivity canducted here in the Labora-
tory, under the technical cognisance of and known as Task 25X1
Order No. 3 under the basic camtract. A very large portisn of this
activisy has resulted in the recerding of test date vhich hears di-
rectly en your current prodlem. It is suggested that you make arrange-
mants 30 that the pyople whe did shis previcus work and their experi-
nental evidence may be bdrought in contact with the group werking fer
you. Two benefits will result from this: firss, some of the ground
which has beem ploved need not de plowved again; second, the experi.
ence may be passed on sc as to ease the wark on your job,

Very truly yours,

25X1

25X1

Prepared by:

116-15-23
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™ CUMENT CONTAINS INPORMATION AFPECTING

. . . ‘ THE WATIONAL DEFENSE OF TNE UN’m STATRS

WITHIN THE MEANING OF THE !SP'ONAG. LAWS

F‘D M TITLE 18. U, 5. C. SECTIONS, Y88 AND' ¥9a.  (Tg
TRANSMISSIQN OR THE acvaurgou OF 178 CONTENTS

IN ANY MANNER TO AN uuyhemzn rERoon

Doc IDEN. NO, #ro 9063 2 . 1B PRONIBITED BY. LAML

Carrier Current System Evaluation

I. PURPOSE

The primary objective of the program as proposed herein is to
obtain, through test and observation, sufficient data to allow
evaluation of the performance, suitability, and reliaebility of the
Carrier Current Surveillance System, to include both the communi-
cation portion and the latching relay portion. A secondary objective
1s the generation of conclusions and recommendations as to engineering
modifications and operating techniques which may improve the usefulness
of the equipment. The equipment to be evaluated will include the

Carrier Current Receiver and Transmitter as well as ' 25X1

+

the Carrier Current Crystal Switching System. 25X1

II. DISCUSSION OF THE PROBLEM

To be of maximum-use, equipment of the nature to be evaluated
herein must fulfill a number of important technical and operational
requirements. The characteristics of the equipment relating to these
requirements must be measured or otherwlse appraised for any evaluation
to be of maximum usefulness to the customer., The general requirements
which must be present and which are to be evaluated are as follows,

Reliability of the equipment is of great importance. Since

25X1

the Switch Receiver and the Transmitter will normally
not bé available for servicing after iﬁstallation long life under
operational conditions is vital,

Of equal importance is basic technical performance of the
equipment alone. Installation will, in nearly all cases reduce the

performance characteristics obtained in the laboratory. These

' This Documen:)gouxsts Oéf’ AL .. Page F
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characteristics Include system range when operating on various

power line configurations, audio range in terms of sensitivity,
intelligibility, and linearity, and reliability of the switching
system under various operational conditions. The effects upon these
factors of such external influences as orientation of parts, power
source variations, and deterioration with time should be measured

as far as possible,

A third criterion concerning the usefulness of this equipment
is the factor of security. Since location of the equipment would
prove moderately simple if i1ts existence 1s known, system operation
must be such as to minimize external indications of its presence.
Development of excessive heat, emission of spurious radiation,
audible hum or clicks, and the insertion of noticeable disturbances
on the power line can be considered serious limitations.

A final criterion 1s that of equipment utility. This includes
such items as ease of installation, operation, and maintenance as
well as the iInfluence of various installation conditions upon
system performance.,

Measurement or observation of these factors should provide the
necessary information upon which a sound evaluation can be based,
This information will also provide the basis for recommendations

. for improvement of the devices and of instructions for any desirable
special installation or operating techniques. Since in this '
problem it is not possible to test a statistically adequate sampling

of equipments, test results cannot necessarily be considered

CONFIDENTIAL
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conclusive. Becsuse direct comparison with other units often can
' not be made, conclusions drawg must stand alons, HoweVer, general
difficulties will usually be detected, and using personnel will havo‘
some better idea of the desiréble installation requirements and
operating: capabilities and limitations of the equipment.
I11I. PROPOSED PROGRAM
The program for the testing and evaluation of the Carrier
Current Survoiliance System will generally consist of three parts,
The'first’will be the evaluation of the Crystal Switch System.

Next an evaluation of the Communication System consisting of the

units will be made. Finally an evaluation of the 25X1

V4 antive system as it is intended to be used in the field will be
accomplished. Initial testing will be in the laboratory, but oper-
ational testing will be done in the field., A 1life testing program
will be initiated and will run concurrently with the other
evaluation.

The final report will be issued in three sections: one at the
completion of each of the'three phases of the work, This follows
directly from the grouping of the tests as proposed herein. The
first section of the report will deal witp the testing of the
Crystal Switching System. The second section will cover the
communications portion of the systeﬁ, and the final section
will cover tests on the system as a whole as well as miscellaneous
observations made throughout the program.. The results of the
1life tehting’program will also be summariged in this final section

of the report,

SECRET
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Iv, TESTB TO. BE PERFORMED

Hhile 1t is beyond the acope or thls proposal to describe in
detall the tests required, the following listing is indicative of
the types of_ﬁeﬁta to be performed. Included are those measurements
.apeoirically'called for by the customer; plus others which are
deemed adviaable. In addition, as the tests proceed, if'obaeréationa
indicate the heed for measurements not specifically outlined herein,
they will be included.

Standarad téét_conditions applicable to'this equipment will be
eatabli@hed dﬁ'soon as possible after receipt of the units,

A, Crystal Switch System Tests

1., Receiver measurements: Measurements will be made on

i

receivers in the condition received. One receiver will be aligned
and partially rechocked. Should a substantial difference be noted,

all receivers will be re-aligned and rechecked. Wherever possible

measurements on the alone will be made using a CW signal from 25X1
a preciaion signal generator suitably coupled to the power line

at the point where the is itself connected to the source of 25XT
power. | |

a. Prequency and Bandwidth of Input and Amplifier Circuit.\
l., Measure output of Input and Amplifier Circuit. as a
function of input frequency.

2. Determine center or peak frequency.
3. Determine halfpower (3 db) points.

b. Sensitivity of Input and Amplifipr Circuit., Measure

output of Input and Amplirior Circuit at the center frequeney

as a function of input signal amplitude.

SECRET
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¢. Frequency and Bandwidth of "Off" Channel Circuit.
1. Measure output across "Off" relay coil as a function
of input frequency. ;
2. Dépermine the center or peak frequency.
3. Determine frequency at which relay fails to energize
to the "Off" condition coﬁsistantly.
d. Frequency and.Bandwidth of "On" Channel Circuit,
1. Measure output across "On" relay coil as a function
of frequency of input signal.
2. Determine the center or peak frequency.‘
3. Determine frequency at which relay fails to energize
to the "On" condition consistently, ,
4. Determine time required for triggering to occur.
‘@, Power source variations: For a ha 304 change in voltage
input to the unit, measure the fpllowing:
ls. Current drawn by ,the unit.
2. Power consumption,
3. Measure frequency and bandwidth of both the "On" and

"Off" channels as described in sub paragraphs ¢ and d

above,

SECRET
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f. Temperature and Humidity: Temperature and humidity
will be varied between 0° C at 0-5% relative humidity and
60° C at 95-100% relative humidity and the frequency and band-
width of both thé "0n" and the "Off" channels will be measured
as described 1nbaub paragrqphs ¢ and d above,
8. Contact resistance: Relay contact resistance will be
measured for several values of current within the range
specified by the manufacturer. No life testing of the relay
itself wiil bs accomplished, since this work has been done
as part of a preﬁious task. Results of this relay testing
will be included for reference in the final report, however.
h, Field tests: The following tests will be conductéd in
the field:
1, Kandom triggering., A random selection of voice,
musical; and CW'signala will be fed to the input of the
?eeéiﬁer;and note will be made of any triggering which
may occur. Observations will be made throughout the te;t-
ing to note whether any particular type of transi&nt or
other signal will cause regular triggering of the receiver
to either the "On" or the "Off" position.
2. Altitude. One unit will be subjected to a pressure of
2.5 psi, corresponding to an altitude of 40,000 feet for
& period of one hour, Operation will be checked after
return to ambient conditiona.‘ |
3. Temperature: One unit will be subjected to a temperatu;o
of -65° P for a two hour period, Operation will be
checked after return to ambient conditions,
. Vibration: One unit will be vibrated for a half hour

g SECRET
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period along sach of three mutually perpendicular. axes at
rates cycling from 10 to 60 cps once each minute. Double
amplitude will be 1/32 inch. Equipment will be observed
for any resonances and will be vibrated at the reasonant
frequency if one is found., Equipment will be tested for
normal operation both during and after the tests,
S, Drop: One unit will be dropped in the manner which -
has been specified by the customer, Upon completion of
the drop, the unit will be tested for proper operation.,
2. Transmitter measurements: Measurements will be made on
one transmitter tuned in accordance with the instruction manual,
a. Frequency: Frequency will be measured for both the "off"
and "0On" positions of the Crystal Selector Switch, with the
equipment tuned as per the instruction manual.
b. Power Output: Power output will be measured for various
settings of the Output Impedance switch., Measurements will
be made for both the "Off" and "On" Channels. A check of the
adequacy of the output meter for determining optimum loading
will be made. ' |
c. Power Line Variations: For a + 30% change in input voltage
to the unit the following items will be measured: |
1. Current drawn by the unit,
2. Power consumption,
3. Power output for both the "Off" and "On" channels as
described in b above.
i, Frequency for both the "Off" and "On" channels as
described in a above.

d. Temperature and humidity: Temperature and humidity will

be varied between 0° C at 0-5% relative humidity and 60°C at

: SECRET
Declassified in Part - Sanitized Copy Approved for Release 2012/06/12 : CIA-RDP78-03642A000300030002-3

*+



ease 2012/06/12 : CIA-RDP78-03642A000300030002-3
SECRET .

-8 -

Declassified in Part - Sanitized Copy Approved for Rel

'95-100% relative humidity and the following items will be
measured: |
1. Frequency for both the "Off" and "On" channels as
described in a above.
2. Power output for both the "Off" and "On" channels as
described in b above.

e. Field tests: The following tests will be conducted in the

field:

l. Spurious outputs: Transmitter output will be

checked for harmonic content and for paragitic oscillations.
2., Altitude: One unit will be subjected to a pressure of
2.5 psi for a period of one hour. Operation will be checked
after return to ambient conditions.

3. Temperature: One unit will be subjected to a temperature
of -65°F for a period of two hours. Operation will be
checked after return to ambient conditions,

4. Vibration: One unit will be subjected to the vibration
described in sub paragraph h (4) above. Operation will

be checked both during and after the vibration period.,

3. Crystal Switch System tests: Operation of the XCS-2 system
will be checked with transmitter and recei ver located in two rooms
on the same floor of an office building and between two rooms five
floors apart. Operation will also be checked in a typical home
between circuits on the same side of a split phase system and
between circuits on opposite phases of the system. Operation will
also be attempted between houses which are on the same power linea
and which do not have transformers between house and line, An
attempt to obtain some sort of range figures for such operation

SECRET
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will be made. Experiments will be made with 'both single and three
phase systems to attempt to determine the sypes of systems over

which reliable operation can be expected., WNo attempt will be made
‘to bridge any transformers with capacitors or other devices, since

i1t is expected that normal operation of the equipment would pr?clude
such activity. A qualitative conclusion will be reached concerning
thé effects of various types of transformers in the transmission

path .

B., Communications System Tests

1. Transmitter measurements: Except where they are test

variables, the following parameters will be standardized throughout
+

the test program:

Warm up time 1 hour

Line voltage 115 volts 60 cps
Audio signal frequency 1 KC

Deviation control Factory setting
Frequency control : Pactory setting

a., Repeated tests: Before and after any specific tests, the
following checks will be made and recorded to obtain long
term drift or drift caused by any specific testing.
1. RF Power output: Measured across a standard resistor
after suitable filtering. This measurement will be
n;cgssarily a function of the filter usdd and will only
gserve to measufe variations from time to time or equipment.
Absolute values will not be determined using this setup.
2. Noise level.
3. Deviation control range.
L. Audio Frequency response,
5. Cumulative Operating Time. .

6. Input Power requirements,

SECRET .
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b. Audio measurements:
1. Transmitter audio frequency response for various
settings of the deviation control,
2. Deviation sensitivity and linearity from noise level

to overload,

3. Microphone frequency response for 25X1
microphones, These responses have previously been
completed and will not be repeated in these tests. The
data previously obtained will be included in-the final
report, however,
L. PFrequency response of microphone-transmitter combination,
5. Harmonic distortion,
6. Intermodulation distortion,
7. Articulation tests made in anechoic room with master
25X1

tape., Runs will be made with microphones.

Runs will be recorded on tape,
¢c. Temperature and Humidity effects: Temperature and humidity
will be varied between 0° ¢ at 0-5% relative humidity and 60°C
at 95-1007 relative humidity and the following measurements will
be made:

1. Frequency shift,

2. Deviation sensitivity .

3. Audio frequency response.

. Power output (measured as described in sub paragraph a

(1) above and subject to the same limitations)

5. Noise level

6. Case surface temperature,

7. Temperature will be increased to failure of one unit only.

’ ewnNwm
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d. Power source effects: For a + 30% change in line voltage
about 115 volts and about 230 voltd, the following measurements
will be made:
1, Power input. .
2. RF power output (measured as described in sub paragraph
a (1) above and subject to the same limitations).
3. Deviation sensitivity.
4. Audio frequency response,
5. Frequency shift,
6. VNoise level,
e. Field Tests:
1. Altitude: One unit will be subjected to a pressure of
2.5 psi for a period of one hour, Operation will be
checked upon return to ambient conditions.

2. Temperature: One unit will be subjected to a temperature

of -65°F for a period of two hours, Operation will be
checked after return to ambient conditions.
3. Vibration: One unit will be vibrated for three half-
hour periods along three mutually perpendicular axes as
described sbove in sub paragraph A 1 h (4). Operation
will be checked both during and after the vibration
period.

L. Drop: One unit will be dropped in'a manner which has
been specified by the customer, Operation will be checked
after the drop. .

SECRET
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f. Miscellaneous Observations: .

1. Ease of handling and adjustment during tests.

2. Structural weaknesses or under-rated components,

3, Visible and operational effects of shock and

vibration, resulting from handling during commércial

transportation.

4. Audible hum or other noticeable noilse.

5., Sensible heat transmitted through various wall structures.
2. Receiver measurements: Except where they are varlabdbles,

the following parsmeters will be standardized throughout the program:

Warm up time . 1 hour

Line voltage 115 volts

Radio Freouency 80 or 110 KC

Audio Frequency 1 KC

Voltage Adjust Switch Adjust for meter reading of 50
Phone Gain Control MaXximum

a. RF Section lests.
1. Bandwidth
2. Gain as a function of frequency over the tuning range,
3, Oscillator frequency stability - conversion linearity,
L., Noise figure as g'function of frequency.
5. Input and output impedances,

b. IF Section Tests,
1. Bandwidth.
2. Gain at the IF frequency.,
3, Limiter action for various input levels,
li. Discriminator linearity and width,
5. Noise figure.
6., Input and output impedances,

C. Audio Section Tests:
1. Bandwildth,

Declassified in Part - Sanitized Copy Approved for Release 2012/06/12 : CIA-RDP78-03642A000300030002-3
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2. Gain,

3. Linearity,

L. Noise figure.

5. Input and output impedances,
d. System Tests: Certain tests by their very nature must
Incorporate all of the various components of the system before
they can be made., Tests’ of this type to be made on the CCR-2
are:

l. Overall bandwidth for a constant input audio signal,

2. Overall gain - sensitivity,

3. Overall noise figure,

4. Tests to determine quieting action as a function of the

magnitude of the audio portion of the input signals,

5. Intermodulation distortion.

6. Harmonic distortion,

7. Noise introduced by various lengths of Wwire attached

to the Headphone and Recorder outputs,

8. Information concerning the performance of the AGC

circuit with respect to input signal amplitude,
€. Power source tests: The following tests will be performed
at intervals over the voltage range of + 30% about the 115 v
standard, ©No compensation will be attempted with the use of.
the Voltage Adjust Switch, This will allow the performance
of the system over extremely wide voltage changes to be
determined,

l. Overall bandwidth,

1 2, Sensitivity,
3. Noise figure.

SECRET
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i, Harmonic distortion.
5. In addition to the above tests, the line voltage will
be dropped until the oscillator ceases to function. The
voltage at which this phenomenon occurs will be noted.

f. Environmental Tests,
1, Temperature and Humidity Tests: Temperature.and
humidity will be varied between 0°C at 0-5% relative
humidity and 60o C at 95-100% relative humidity, and the
tests listed above under Power Sourge Te§ts will be made
at various points in the cycle.
2. Low temperature tests: The unit will be subjected
for a period of two hours to a temperature of -65°F,
Operation will be checked upon a return to ambient
conditions, |
3. Altitudé Tests: The unit will be subjected to a
pressure of 2,5 for a period of one hour. Operation will

be checked upon the return to ambient conditions.

3. Combined tests employing both receiver and transmitter:

Operation of the system will be checked with the transmitter and
receiver located in two rooms on the same floor of an office buillding,
and between tw; rooms five floors apart. Operation will also be
checked in a typical home between circuits on the same side of a
split phase system and between circuits on oppositg phases of the
systenm, Opergtion will also be attempted between houses which are
on the same power line, but which do not have transformers between
the house and the line. An attempt to obtain some sort of range

_figures for such operation will be made, Experiments will be

made with both singlé and three phase systems in an attempt to

SECRET
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determine the types of systems over which reliable communication

can be expected. No attempt will be made to bridge the transformers
with capacitors or other devices, since it is expected that normal
operation of this equipment would preclude such activity. A qualitative
conclusion will be reached concerning the effects of various types

of transformers in the transmission path. ’

. C. Carrier Current System Tests

A final series of rests W1l be made, employing the entire
oérrier current system operating together, No definite statement
of the tests to be made can be made at this time but rather a
program will evolve from the experience gained in testing the
individual pieces of equipment involved in the system. In general,
however, tests will be made using the various types of lines
described in the two sections on system testing the switching
snd communicafions portions of the system respectively. These
tests will be oriented towards determining which of the two sub
syatoms is thé'limiting factor in successful operation of the entire
system. Idiosyncracles exhibited by any of the equipment when
operated in close proximity to the other piéces will be noted during
this phase of the testing. This includes "loading" or other
attenuation effects.

The system portion of the testing will be oriented, as far as
possible, towards using ﬁho equipment under simulated field conditions.
In this manner, information coﬁcerning the utility of the equipment
may be gained.

SECRET
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D, Life Testing
Initlal Checks will be made on alllequipment, and a representative

s&stem will be chosen for life test. One Crystal switch system

will be operated continuously., The units will be 25X1

controlled by*the Crystal Switch receiver, Both an 80 KC and a.

110 KC will be used. The Crystal switch transmitter will - 25X1

be triggered such that -the controlled units will have two elght hour
"Oon" poribdikénily.. Operation of the entire system will be
ohackod‘ﬂiilj; Operation will ¢ontinue_until the failure of any
unit., When i{hnit‘fails, it will be replaced by a spare unit, and
oporation‘ﬁill continue. Tests will continue for one year. |
Every 200 hours of opsration, certain routine checks will be made
on the equipment as follows:

1. 25X1

a. Frequency of both "On" and "Orf" channels,

b, Current drawn by the unit.

¢. Power consumption,

d. ' Power output for both the "On" and "Off" channels.

a, Current drawn by the unit,

b. Power consumption.
c. Frequency and bandwidth of both the "On" and "off"

channels,

3. 25X1

a., Power input,
‘b, RP power output,
Ce De#iation sensitivity,

d. Audio frequency response.

: ‘ QRARTM
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‘25X1

bo | e
b . Bandwidth,
o %S;:;thaitivity.
e,;g!aiao tiguro
4. Barmonic distortion.
@Qfﬂhintnnm input voltago for operation of oscillator.,
v. ) BE FURNISHED BY THE CUSTOMER
Tho Iolloning equipment is considered reasonable for the
portommu or tm tutg. “ | o A
A, Péyﬁ_(u} roceivors with spare tube complement. -+ 25X1
BQVFQﬁr:fﬁ}' transmitters (80 KC) with mic rophones,
c. F’om“h) t“ransmit;core (110 KC) with microphones.
D. :xeﬁrﬁtg) receivers,
B- Four (h) transmitters,
vi. oggvu'xon g | ;

'l'hroushout the best program, the equipment will be observed
for_tho rolloWXng general information:

A, ﬁReliability in use and general structural reggedness.

B. Vulnerability to damage due to mishandling or wrong
}eonnoctiana. .

c. 5Dotgctgb111ty as caused by audible noise, clicks, or hum.

D. Irrogular ‘operation of relays in the switching system which
,might,éause?the'equipment to trigger at an undemired time,

E. Apparent adequacy of the instruction manuals,.

P, 'I!i!:,ltlila"c_ion notes which may make f.‘or improved field
inst‘a'.l:latioh and operation.
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CCR-2 RECKIVYR WIRING ERROR

Two of the receivers were not found to be operating properly 25X1
when they were received at | | The area 25X1
of malfunction was in the quieting obtained for snecific input signals.

The two receivcrs, Serial Numbers 106 and 110 respectively, required ap-
proximately 100 times the input signal level as the remaining receivers
in order to obtain equiivalent quieting. This effect occurred both at the
20 dt and LO db quieting levels.

Upon investigation, the trontle was found to bte in the area of the
RF input transformer, Tl. Conrections to this transformer were not pro-
perly made in each of the two faulty units. The electrical result was
that an internal electrostatic shield within the transformer (which is not
shown on the equipment schematic) was not connected to chassis ground.
This chassis ground is also not shown on the eqiiiprent schematic.

The e are two possitle reasons for the erroneosus connections which
should te mentioned in order to facilitate the elirination of this error
from future equipments. First, the transformers, while they were annar-
ently electrically icentical, were physically different. This difference
was in the internal connections tetween the transformer elements and the
external solder lugs. In addition, the red marking dot, which was appar-
cntly supposed to locate the vin connected to the electrostatic shield,
was not oroperly nlaced on all the transformers. Secondly, the orientation
of the transformers in the receivers was not ‘he same for all units. These
two facts can be clearly seen on the accompanying sketche It is quite
likely, in the light of theose facts, that ¢ nsiderable confusion could
have arisen when the equipment was wired with the resultant error. The
soldered joints on this transformer gave evidence of having teen tampered
with in the faulty equipments. This is further evidence that some effort
might have been made to currect the trouble.

By reference to the first column of the attached svetch, it can te
seen that dne to the differences in orientation of the red dot with re-
spect to the vins on the vari us transformers, it was impossible to make
the vroner corrections on the miswired units without disassembling the
transformers and visually locating the internal c:-nnectionse This was
done, tut no atlempt was made to make all the units physically ldenticale
For purnoses of test, electrical identity is sufficient. After the
changes were made, the two faulty units functioned well within the manu-
facturerts tolerances with resrect to quieting.
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