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ABSTRACT

The continuing need to obtain surface meteorological measurements

initiated the development of the Meteorological StationManual AN/TMQ-23,

a portable weather station readily conveyed and operated by one observer.

A brief discussion of the technical performance, engineering accuracy

and human engineering characteristics of the battery powered, lightweight weather

station which contains sensors necessary for the measurement of surface meteoro-

logical parameters is presented. The measurable parameters applicable to the

meteorological station include dew point/or frost point temperature, ambient air

temperature, wind speed and direction and atmospheric pressure. A review of the

environmental and field test program is presented.



FOREWORD

The technical data reported in this document was performed in accord-

ance with Contract No. F19628-67-C-0130 sponsored by the Air Force Cambridge

Research Laboratories, Office of Aerospace Research, Lawrence G. Hanscom Field,

Bedford, Massachusetts.

Program Monitor: Russell M. Peirce, Jr./CRENA

Reporting Period: 31 August 1966 to 31 July 1968

SDate of Report: December 1968

Meterological StationManual AN/TMQ-23 was developed for Air Force

applications in meteorology, particularly for the support of meteorological measure-

ments at remote, forward area locations under tactical conditions.

Published for the exchange and stimulation of ideas, the Final Scientific

Report does not constitute Air Force sanction of the report's conclusions.
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SECTION I

INTRODUCTION

1.0 GENERAL DESCRIPTION

The meteorologist has always played a significant role in military oper-
ations. The increased sophistication of modern weapon systems, the increased

maneuverability of troop deployments and the utilization of new tactics have served

to further increase the role of the meteorologist. It is necessary to have forward
area meteorological parameters throughout all phases of a maneuver. To fulfill this

requirement, the field meteorologist must be equipped with instrumentation capable

of making accurate measurements of temperature, dew point, wind speed and direc-
tion, and barometric pressure. These field instruments must be designed to with-

stand the rigors of the tactical environment, be lightweight and portable, and

operate with a minimum power requirement. The Meteorological Station,Manual

AN/TMQ-23 described in this report has been designed to satisfy this need.

1.1 DESIGN GOALS

The basic requirements established at the outset of the development program

were that the instrument be capable of being transported and operated by one man,

be capable of making a complete and accurate measurement of the basic meteoro-

logical parameters, and be capable of operating for prolonged periods over the full

environmental range anticipated from common flashlight batteries (BA-30's). With

these basic criteria in mind, the following target specification was established and

subsequently satisfied by the design effort.

-1-



1 .2 SPECIFICATIONS

Transmitter

Weight 2.0 lb.
Size 2.3 in., in dia x 14.5 in., high.

Indicator

Weight 7.5 lb.
Size 12-1/2 in., long x 5-1/2 in., deep x

5-1/2 in., high.

Pressure

Range 800 - 1060 mb.
Accuracy + 1.5 mb.

Wind Speed

Range 2 - 60 KN.
Accuracy + 2 KN (2 - 30 KN),

T 10% (30 - 60 KN).

Wind Direction

Range 0 - 3600.
Accuracy + 100 at KN.
Response 5 sec.

Air Temperature

Range -60°F to +120°F.
Accuracy + 0.78°F rms (770 F),

+ 1.270 F @ 90% confidence level.
Response Respond to a 500 F step change to accuracy

in one minute.

Dew Point

Range -60&F to +120PF.
Accuracy + 0. 97°Frms (77°F),

; 1.6F @ 90% confidence level.
Response R'espond to a 40PF step change to accuracy

in one minute at 77°F.

Power Requirements Battery Operated, four (4) "D" Cells
(BA-30).

-2-
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SECTION 2

INSTRUMENTATION

2.0 DESCRIPTION OF INSTRUMENT

The Meteorological Station, Manual AN/TMQ-23 is shown in the

frontispiece, Figure 1. The station provides wind speed, wind direction, air

temperature, dew/frost point temperature and barometric pressure data for use by

military forces in operations where weather information is limited or otherwise

unattainable.

2.1 INSTRUMENT CONFIGURATION

The station is comprised of a transmitter and an indicator, packed in a

carrying and storage case to permit aerial delivery of the station.

2.1.1 Transmitter, Meteorological Data T-1049/TMQ-23

The transmitter is the hand-held portion of the station and contains the

sensors to measure wind speed and direction, free air temperature and dew/frost

point temperature. The wind direction is measured with a removable wind vane

referenced to an internal compass. Wind speed is measured by means of a rotor

coupled to a dc generator. The generator, energized by the rotor, puts out a volt-

age proportional to the wind velocity which is recorded on a wind speed meter

located in the indicator unit. Free air temperature and dew point temperature are

monitored by a thermistor and a thermoelectrically cooled optical dew point sensor,

respectively.

2.1.2 Indicator, Meteorological ID-1605/TMQ-23

The indicator, presented in Figure 2, contains the barometer, the indi-

cators for the ambient air and dew/frost point temperature measurements, the wind

speed indicator, a null meter and the necessary controls, electronics and batteries

-3-
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associated with the station. The indicator allows the operator to observe and

record meteorological data supplied by the transmitter. Electrical connections

between the transmitter and the indicator are accomplished by a coiled-cord type

cable.

2.1.3 Case, Meterological Equipment CY-6552/rMQ-23

The entire station, along with a spare set of batteries, is packaged in a

single carrying and storage case with a polyurethane foam insert for the protection

of the equipment. The entire station, packaged for transport, is shown in Figure 3.

2.2 TYPES OF SENSORS EMPLOYED

2.2.1 Wind Speed Sensor

The wind speed sensor chosen for the AN/TMQ-23 is of the Savonius

rotor type, indentical to that used in the AN/PMQ-3 hand-held wind measuring set

and other similar equipment. This sensor has been proven in the field and is accur-

ate and extremely rugged, affording an enclosed structure which is not susceptible

to damage due to rough handling. The rotor, which has a starting speed of less

than 2 knots, is mechanically coupled to a miniature dc tachometer, the output of

which drives a ruggedized microammeter, calibrated to read wind speed directly
6

from 0 to 60 knots. The meter scale also contains marks for use with the battery

voltage check and the dew/frost point system balance calibration. The wind speed

meter is provided with an adjustable pointer which can be lined up over the indi-

cating pointer during operation, and thus provide the operator with a semi-

permanent record of the wind speed reading.

2.2.2 Wind Direction

Wind direction is determined with a simple wind vane, which is affixed

to the top of the transmitter. The wind direction sensor is equipped with a readout
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in the form of a 0-360° circular scale. Immediately beneath this scale is located

a field-type compass from which magnetic North can be deduced. Approximately

two-thirds of the way down the transmitter housing, and just above the operator's

r, thumb position, is a rotatable wind direction indicator wheel which permits the

operator to make a semipermanent record of the wind direction reading.

2.2.3 Barometric Pressure

The Barometric pressure is determined with a conventional aneroid barom-

eter covering the range of 800 to 1060 millibars, with overtravel provisions to

200 mb. The actual barometer used is a standard industrial unit, modified to permit

the instrument to withstand the severe shock and vibration requirements. The mod-

ification consists of removing the instrument from its standard cast aluminum housing

and inserting it into a lightweight lexan case to provide a single, pressure-tight

housing with a significant reduction in instrument weight. The barometer has an

accuracy of + 1 .5 mb.

2.2.4 Free Air Temperature Sensor

The free air temperature sensor utilized is a miniature thermistor which

is mounted on two studs above the dew point sensor, as shown in Figure 4. The

thermistor is radiation shielded and is aspirated by an internal dc motor and fan

combination located within the transmitter housing. Readout of the free air

thermistor is accomplished by a manually balanced Wheatstone bridge, located on

the indicator. Depressing the temperature balance knob on the indicator energizes

both the aspirator motor and the bridge circuit, thereby permitting the readout

operation to be made with one hand. A ruggedized null meter is utilized to balance

the bridge circuit. The temperature sensor is calibrated over the range of -60°F to

+120PF in I°F increments, and provides an overall accuracy of + 1 0F

-7-
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2.2.5 The Dew Point Sensor

The meteorological station utilizes a miniature, thermoelectrically

cooled, optically detected, dew point sensor, of a configuration originally devel-

oped for use on the Apollo space program. This sensor, shown in Figures 4 and 5

is located within the transmitter housing and is also aspirated by the dc motor-fan

combination. The sensor utilizes a thermoelectrically cooled mirror, the temper-

ature of which is continuously monitored with a miniature thermistor. This mirror

is illuminated with a miniature instrument lamp and the reflectivity of the mirror

monitored with cadmium sulfide photoresistors. Referring to the block diagram in

Figure 6, it can be seen that when the surface of the mirror is free of dew or

frost the output of the optical sensing network drives the Inverter/Amplifier circuit

which sends current to the thermoelectric cooling module. The cooling module

is thermally bonded to the mirror. The cooling process continues until a layer of

dew is formed on the mirror, at which time the output from the optical sensing

network is reduced, causing the Inverter/Amplifier to reduce the cooling current.

This servoloop has true proportional control characteristics, and the system adjusts

itself to a point which maintains a fixed dew layer in equilibrium with the water

vapor of the air sample. In other words, it adjusts itself to the dew point. The

t'mperature of the mirror, which is the dew point, is read out by a miniature ther-

mistor thermally bonded to the mirror. The dew point sensor is electrically read

out in the some fashion as the free air temperature sensor. A separate Wheatstone

bridge circuit and null balance knob is provided for the dew point control. Both

temperature and dew point balance knobs, when released, automatically deenergize

their respective circuits, and remain in a locked position, thereby providing a

semipermanent record of the variables. The dew point sensor is capable of measure-

ments between -60°F and +12OF with an accuracy of + lF.
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Figure 5. Transmitter, Meteorological Data T-1049/rMQ-23j
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2.3 UTILIZATION/DERLOYMENT PROCEDURES

The AN/TMQ-23 is intended for, deployment by one man in the field

under adverse conditions. The entire unit can be delivered to the observation site

by paradrop if desired. The indicator is designed to hang, sling-fashion, over the

shoulder of the observer, such that all controls can be operated with one hand.

The transmitter, weighing approximately two pounds, is held into the prevailing

wind with the other hand. The transmitter is provided with a trigger switch which

allows the operator to energize the aspirator motor while taking his wind readings

so that, when the temperature and dew point measurements are taken, the

respective sensors have had sufficient aspiration to insure that they are seeing a

representative sample of the outside air. The entire instrument can be unpacked,

deployed and all measurements taken in less than five minutes.

r-
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SECTION 3

ANALYSES

3.0 TEST PROGRAM

The AN/TMQ-23 was submitted to Associated Testing Laboratories, Inc.,

a professional environmental test laboratory, to ascertain that the functional capa-

bilities of the instrument were not impaired following exposure to temperature,

humidity and vibrational extremes.

Calibration procedures were performed in accordance with military

specifications (MIL-Q-9858) and all instrumentation standards were calibrated

utilizing standards not used during the actual test performance. In general, the

latter standards have an accuracy equal to ten times that of the working standard.

Although the environmental results are documented in Appendix A in their entirety,

the following paragraphs present a brief synopsis of the combined documentation.

3.1 TEMPERATURE TESTS

Procedural tests prepared by the engineering staff of this company were

submitted to the commercial testing laboratory, where initial equipment tests

involved temperature extremes ranging from -80F to +160PF with the instrument

operating between -560F to +120PF.

The instrumentation was subjected to the temperature test at an initial

temperature of +770F, increased to a peak temperature of +160PF and then

decreased to a low temperature of -80°F. Following prolonged exposure to the

temperaturt-. extremes, operational and visual examinations were made. The

system performed satisfactorily throughout the temperature testing.

3.2 MOISTURE TESTS

In order to expedite the development program on this equipment it was

necessary to fabricate a temporary interconnection cable between the transmitter

-13-



and indicator, due to late delivery of the special environmentally qualified cable

required by the instrument. Unfortunately, failure to pot one of the connectors

on tlfe prototype cable resulted in water entering the connector, causing a failure

during the moisture resistance test. Once corrected, the instrument passed the

moisture resistance test without further electrical failures.

Another difficulty experienced during the moisture resistance test was the

leakage of moisture into the barometer and wind speed meter. It was found that the

set point indicators on both of these units were not tight. It was thus necessary to

introduce a design modification which involved the addition of an O-ring seal at

the point where the adjustment knob posses through the window of the instrument.

After introducing this seal, the problem was alleviated.

The luminescent material utilized to fill the indicator panel engravings

deteriorated during extreme hun idity conditions. It was necessary to add a pro-

tective layer of clear epoxy to the indicator panel to eliminate this problem. After

all the above corrections were applied, the instrument successfully passed the

moisture resistance test.

During tests on the anemometer, the mechanical coupling located

between the rotor and generator failed and it was necessary to re-design this coupling

to reflect a more rugged assembly. The anemometer was re-tested successfully.

It should be noted that the environmental tests were performed primarily

as an evaluation of the instrument's performance capabilities during extreme

climatic conditions and not for the purposes of ascertaining instrumental accuracy

under these conditions. Instrumental accuracy tests are to be performed under a

separate program conducted by the United States Air Force.

-14-



SECTION 4

CONCLUSIONS AND RECOMMENDATIONS

4.0 FINDINGS

The program objective was to design a portable meteorological station
t that would provide accurate surface weather measurements at remote locations

where the instrumentation could be deployed by one observer. This objective was

accomplished with the design of the AN/TMQ-23. The following improvements

however are recommended should production models of the instrument ever be

procured.

1. The present transport case does not make efficient

use of the foam insert. A revision should consider

the possibility of a plastic exterior, which should

result in a more compact and lightweight equipment

case.

2. The transport case insert should be of a closed cell

foam which would prevent absorption of water in

the event that the material was exposed to rain.

3. The cable used to connect the transmitter and the

indicator should be modified for observations at

low temperatures. Considerable delay was experi-

enced in acquiring the desired cable from the

vendor, coupled with a substantial minimum fee.

As a result, the proper low temperature cable

was not included in the prototype.

-15-



4. The indicator case is removable by loosening

the retained hardware at the base of the

instrument. It is felt that the number of

retaining screws should be reduced by one-

half, thereby increasing the available space

for positioning the components and, at the same

time, facilitating battery changes.

_____________-16-_ _ _
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Test Report No. NT-5108-11 No. of Pages 12

Report of Test on
TACTICAL MANIUAL MZTZOROI.OGICAL S&TfUX

Enviromnental Tests

for

Cambridse Systom. I.nc.

Associated Testing Laboratories, Inc.
Burlington, Massachusetts

Date April 2, 1968

Prepared Checked Approved

By J. C aninh H. Peliusier T. Jarek

Signed
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Administrative Data

1.0 Purpose of Test:

To verify the physical integrity of the submitted Tactical Manual
MeteorologicAl Station through Environmental Testing.

2.0 Manufacturer: Cambridge Systems, Inc.
50 Hunt Street
Newton, Massachusetts

3.0 Manufacturers Type or Model No.: Model 160

4.0 Drawing, Specification or Exhibit: Associated Testing Laboratories,

Inc. Proposal MN-12-293, and written
instructions from Cambridge Systems,
Inc.

5.0 Quantity of Items Tested: One (1)

6.0 Security Classification of Items: Unclassified

7.0 Date Test Completed: March 6, 1968

8.0 Test Conducted By: Associated Testing Laboratories, Inc.
NEW ENGIAN DIVISION

9.0 Disposition of Specimens: Returned to Cambridge Systems,
Inc.

10.0 Abstract:

The submitted Tactical Manual Meteorological Station was subjected
to a Temperature Test, Moisture Resistance Test, and a Shock Test
in accordance with written instructions from Cambridge Systems, Inc.
The System was subjected to temperature extremes ranging from -80"F
to +160°F. The System was operated at temperature extremes ranging
from -560F to +1200F. The System was subjected to a ten day Moisture

Report No. NT-5108-11 Pags .

Associated Testing Laboratories, Inc.
W .e, New Jwy Buington, Mansahui•t
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10.0 Abstract (continued)

Resistance Test with temperatures ranging from +68"F to
+1500F. The relative humidity within the test Chamber
throughout the ten day Moisture Resistance Test was maintained
between 90 and 98%. The System, in its shipping case, was
subjected to eight shock drops. The System was allowed to
free fall drop from the height of 4 feet onto a two inch fir
platform.

During and following completion of each Test, the Tactical
Manual Meteorological Station was functionally operated.
The System functioned properly during and following completion
of each test, with the exception that following the first day
of Humidity, it was noted that the System malfunctioned.
Malfunction was due to a faulty cable. The cable was changed
and the System then operated properly. The System was visually
examined for evidence of physical damage following completion
of each test and with the exception of some minor corrosion
due to Humidity, none was observed.

It was noted, however, that the Shipping Case incurred
some damage dL.e to the Shock Test.

Following completion of the entire Test Program, the Tactical
Manual Meteorological Station was returned to Cambridge Systems,
Inc. for further evaluation.

Report No. NT-5108-11 Peg- 2

Associated Testila Laberateries, Inc.
Wayne, New Jersey Burlington, Massachusetts
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CALIBURATiO AND STANDARIUAIM

Each laboratory division maintains a Calibration and Instrumenta-
tion Department with control over the wide range of electronic,
mechanical and environmental test equipment in inventory at the
facilities. The calibration procedures are based on the require-
ments of Specification MIL-Q-98S8. All working instruments in the
laboratory are periodically calibrated by means of calibration
standards which are not used in the performance of tests. These
calibration standards are maintained in a calibration and instrumen-
tation area. Further, the calibration standards are periodically
calibrated by either their manufacturers or by an approved outside
source.

When the calibration standards are re-calibrated, a certification
is obtained which not only details the standards' accuracy but
also specifies that the calibration of the equipment is traceable
in an unbroken line to the National Bureau of Standards. These
certifications, as well as the individual equipment history cards,
are on file at each laboratory division. In addition, a "calibra-
tion due" sticker is placed in a prominent position on each item of
equipment. It is incumbent upon each test operator to examine the
sticker before using any equipment to insure that the equipment
will not be due for calibration during the test period.

In general, the laboratory standards used for the calibration of
the working test equipment will have an accuracy equal to or greata.
then ten times that of the working standard. Typical calibration
frequencies for test equipment are as follows:

Calibration Period

1. Galvanometer Type Laboratory six months
Quality Meters.

2. Vacuum Tube Voltmeters one month

3. ]impedance rLdpes yearly

4. Electronic Counters six months

Report No. WI-51O6-ll Page 3.._

Associated Testing Laboratories, Inc.
2 _yne, New Jersey Burlington. Massachusetts



CALIBRAgION AND STAN NIZATION

Item Calibraltion Period

5. Oscilloscope Preamplifiers three months

6. VibratioLt Systems three months
(with spot calibration prior
to use)

7. Signal Generators three months

8. High and Low Temperature Chambers two months

9. Multi-testers three months

10. Pressure Gauges six months

11. Calibration Standards yearly

12. Shock Machines six months

13. Recording Instruments Prior to Use.

14. Precision Scales and Balances three months

15. Special Purpose Test Equipments three months
Uunless otherwise specified)

Report No. NT-MO0-il P

Associated Testing Lahoratorwes, Inc.
Wayne. Ne .. .. e.. Su... .. on.. Ussss...t.
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TEMPERATURE TEST

TEST PROCEDURE

The submitted Tactical Manual Meteorological Station was subjected to a

Temperature Test in accordance with written inotructions from Cambridge
Systems, Inc. The following is a description of the test as it was
performed.

The Tactical Manual Meteorological Station was installed within a

High Low Temperature Chamber as shown in Figure 1 below:

Figure 1

The System was subjected to a 14 Step Test which is described as

follows:

Step I - System installed in Chamber and stabilized at

+770F.

Step 2 - System functionally checked by an Engineering

Representative of Cambridge Systems, Inc.

Repo" No. NT-5108-11 
Page 6

Associated Testing Laboratories, Inc.
Wayne, New Jersey Burlington, Massochusetts
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I

TEIPERATURE TEST

TEST PROCEDURE (continued)

Step 3 Temperature within Test Chamber raised to
+160*F and maintained for 24 hours.

Step 4 Temperature decreased from +160"F to +1150F
and maintained for 1/2 hour.

Step 5 - System functionally operated by Engineering
Representative of Cambridge Systems, Inc.

Step 6 - Temperature within Chamber reduced from +120*F
to +770F and maintained for 2 hours.

Step 7 System operated by Engineering Representative of
Associated Testing Laboratories, Inc.

Step 8 Temperature within Chamber reduced to -80*F and
maintained for 24 hours.

Step 9 Temperature within Chamber raised from -80*F to
-56°F and maintained for 2 hours.

Step 10 - System functionally operated by Engineering
Representative of Cambridge Systems, Inc.

Step 11 - Increase temperature from -56*F to -20*F and
maintain for 2 hours.

Step 12 - System functionally operated by Engineering
Representative of Cambridge Systems, Inc.

Step 13 - Increrse temperature from -20OF to +77"F and
maintain for 2 hours.

Step 14 - System functionally operated by Engineering
Representative of Associated Testing Laboratories,
Inc.

NOTE: Temperature changes were made as rapidly as possible.

Following completion of each Step of the Temperature Test, the
Tactical Manual Meteorological Station was visually examined for
evidence of physical damage or deterioration.

Report No. NT-5108-11 Page 7

Associated Testing Laboratories, Inc.
Wayne, New Jersey Burlington, Massachusetts
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TOPRATURB TEST

TEST RESULTS

There was no evidence of physical damage or deterioration as a
result of the Temperature Test. The System functioned properly
when operated throughout the Temperature Test.

All data pertaining to operation of the System was recorded and
retained by an Engineering Representative of Cambridge Systems, Inc.

Report No. NT-5108-11 Pao& 1

Associated Testing Laboratories, Inc.
Wayne, New Jersey Burlington, Massechusetts
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MOISTURE RESISTANCE

TEST PROCEDURE

The Tactical Manual Meteorological Station was subjected to a Moisture
Resistance Test in accordance with written instructions from Cambridge
Systems, Inc. The following is a description of the test as it was
performed.

The System was installed within a High Low Temperature Humidity Chamber
with all connections necessary for operation of the System coming
through a port in the Chamber wall. The System was subjected to a
24 hour drying period at +130*F. Following the 24 hour period, the
temperature within the Chamber was reduced to +770F and maintained
for an additional 24 hours. Following the 24 hour period at +77*F,
the System was functionally operated by an Engineering Representative
of Associated Testing Laboratories, Inc. The System was then subjected
to five 48 hour humidity cycles in accordance with Military Standard
MIL-STD-170(Sig C). The temperature within the Chamber was linearally
raised from room temperature to 150*F in a 4 hour period. The
temperature of 150*F was maintained for 8 hours, following which the
temperature was linearally decreased from 150*F to 80*F in 4 hours.

Following completion of each 24 hour portion of the cycle and while
at +800F, the System was functionally operated. Following completion
of the entire 12 day Humidity Test, the Tactical Manual Meteorological
Station was visually examined for evidence of physical damage or
deterioration.

TEST RESULTS

It was noted on the first functional check at Humidity Conditions
that the System would not operate properly due to a faulty Connector
Cable. The Cable was changed and the Unit functioned properly.
Following completion of the second day at Moisture Conditions, it was
noted that the System did not function properly due to water accumulat-
ing under the glass of the Pressure Gauge and Wind Gauge. The collected
moisture was blown away and the Unit functioned properly. Following the
third day, it was noted that water had again collected but the Unit
functioned properly.
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MOISTURE RESISTAXICS

TEST RESULTS (continued)

On examination, following completion of the Test, the only evidence
of deterioration was some slight amount of corrosion on the Null
Gauge inside the Case. Except where indicated, the System functioned
properly throughout the Test.

All data pertaining to operation of the System was recorded and retained
by an Engineering Representative of Cambridge Systems, Inc.
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SHOCK DROP TEST

TEST PROCEDURE

The submitted Tactical Manual Meteorological Station was subjected
to a Shock Drop Test in accordance with written instructions from
Ca-r-ridge Systems, Inc. The following is a description of the test
as it was performed.

The System, prepared for transient in its Shipping Case, was subjected
to a Shock Drop Test. The System was dropped from a height of four
feet onto a two inch fir floor. The System was subjected to a total
of eight drops, which were made on the Case Faces, Edges, and Corners
as follows:

Drop Drop
Number Location

I Top

2 Bottom

3 Side

4 Top Edge (Front)

5 Bottom Edge (Rear)

6 Side Edge (Right Top)

7 Top Corner (Front Left)

8 Bottom Corner (Rear Right)

Following each drop, the System was visually examined for evidence
of physical damage or deterioration. The System was examined for
damage that would have an adverse effect on the operation of the
System. The System was visually inspected inside and out, following
which the Batteries were installed and the System was functionally
checked.

TEST RESULTS

On examination, following the last three Shock Drops, it was noted
tnat the Case had incurred some small dents at the point of impact.
There was no further evidence of physical damage or deterioration
as a result of the Shock Drop Test.
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SH0CK DROP TEST

TEST RESULTS (continued)

The Unit functioned properly, where required, throughout the Shock
Drop Test. All Data pertaining to operation of the Unit was recorded
a-ad retained by an Engineering Representative of Cambridge Systems,
Inc.

Follo'iing completion of this test, the submitted Tactical Manual
Meteorological Station was returned to Cambridge Systems, Inc.
for further evaluation.
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