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WIND REPORTER INDICATOR
MODEL 2150
2151

INTRODUCTION

This manual details all the display components of the wind
reporting system:

Model 2150 Master Indicator
Model 2151 Slave Indicator
M4QU4492 Analog Output Card
M4Q4u493 Dual Input Card

The system is built around the Model 2150. This master
indicator collects data from up to two sensor sites and
provides visual display of wind speed and direction from
either site, selectable by a front panel switch. Up to
three additional dual input cards, MUQ44S3, may be added
so that eight sensor sites can be monitored by one master.
Only one of these sites, however, may be displayed at any
given time.

The system can be expanded with the purchase of a Model
2151 Slave. This indicator operates identically to the
master except that it does not collect data. It receives
all its' information from the master, but displays the
information in any selectable manner independently of the
master. Slave indicators may be connected in series.

The master and slave operate in one of three selectable
modes. Instantaneous mode provides one second averages of
wind speed and direction updated every 5 seconds. The
2-minute averaging mode indicates average values of speed
and direction from the preceding two minutes, along with
maximum and minimum speeds and range of direction values
over the same period. These values are updated every 5
seconds. The 10-minute averaging mode provides the same
data, but with a 10-minute averaging period. A significant
change in wind speed and/or direction, based on I.C.A.O.
recommendations, causes flashing of indicators on the
front panel to alert the observer of these wind
conditions. Alarm conditions at non-displayed sites are
also indicated on the front display. The I.C.A.O.
recommendations along with alarm indications are given in
Table 4.0

The optional MUQ4U92 analog output cards allow further
system versatility by providing a linear 0 to 1 VDC output
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representing a 0 to 200 mph wind speed, and a 0 to 1 VDC
output representing 0 to 540° wind direction. These cards
may insert into master or slave units according to the
rules laid out in Step 3.2. Each analog output card may
output an independent mode (instantaneous, 2-min, or
10-min), however the output of all cards in a particular
unit represents only the sensor site displayed on the
unit's front panel.

SPECIFICATIONS
Input:
Model 2150 s::aseis 2 channels of speed and direction
standard; up to 6 more optional
Model 21571 s eaeics ne output from Model 2150 or other
Model 2151
Sample: ‘Interval .i s eves s ¢ sware s o e 5 seconds; all channels
Display type:
Wind speed .a..iswwn s wwsis 3 ea. red 3-digit LED's for
average, maximum, and minimum
Wind direction ....... 36 green LED's for average, 36
yellow LED's for variation range
Display BMOAes s i vsevis s vemini s eime instantaneous, 2-minute
average, and 10-minute average
Indlcating FaANEe ...secesene0ssness 0 to 200 mph, 0 to 174

knots,0 to 89.4 m/s
or 0 to 322 km/hr
jumper wire selectable
Resclution:

Wind speed .:i:iisEhsseless ses 1 mph, 1 knot, 0.1 m/s,

or 1 km/hr
Wind Qirection vo:i s dns s il & sunie s sales 10° azimuth
Optional analog output ........ 0 to 1 VDC, wind speed and

direction; instantaneous, 2-minute
average, 10-minute average;
indicated channel only

Power:

INPUL VOLLABE .coin s mmins N O O P T 110/220 VAC 50/60 Hz,
switch selectable

IOPUE CUFTEBIE viee o sisoemin o sisesime o mazece s siee 100 mADC, .25A fuse

SHZE o cmiminie v o minine «... B"W X 8"H X 8"D (203 X 203 X 203 mm)

WEEEIE i o simiemsie o simieiens = mismmn s @ seiadt 5 66 9 lbs. max. (4.1 kg)

INSTALLATION

This instrument is throughly assembled and inspected at
the factory and is ready for installation. Please refer to
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the return authorization card included in the packing box
if damage has occurred. Also, notify Qualimetrics, Inc.

Additional Input and Analog Output Cards: The versatility
of the wind reporting system is due in part to the
customers ability to add or remove dual input cards
(M40OLYLY3) or analog output cards (MUOL4G2) to either the
master or slave unit. The Model 2150 comes with one
MUOLLUQ3 board installed in its 13t position (top slot). If
additional boards are to be inserted, follow these steps
and obey the important rules listed below.

a) Make sure all power is off.

b) Remove the two cover screws on the back and slip
off the rear enclosure.

¢) Insert board into one of the four slots according
to the rules below. (Note that slot positions are
referenced as 15t for the top position, 274 for
the position second from top, 379 for the position
third from top, and 4th for the bottom or
lowermost slot position.)

d) Push the board in firmly to insure good contact.

e) Remove the proper amount of covering tape from the
rear enclosure.

RULES FOR CARDS
1) Cards must be inserted component side up.

2) Always f£ill slot positions top to bottom (1S through
4th) in order.

3) Input cards (M404493) are always placed before analog
output cards (M4O4u492) in slot position.

4) Input cards (M404493) are not allowed in the Model 2151
Slave Indicator.

5) Jumpers on each card, M404U4932 and MUO4492, must be
inserted as shown in Table 3.0.

Mounting: The Models 2150 and 2151 mount in a panel with a
square cut out to dimensions of 7.65" + 0.1". The panel
should not be more than 0.25" thick. Remove the two side
brackets and insert the rear end of the indicator unit
through the square hole. Secure the unit to the panel with
the two side brackets.

Interfacing: Refer to Wiring Diagram 2150-025 for details

on connecting sensors to the Model 2150. This diagram also
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shows wiring for 2150's that have a combination of M4O44S3
input boards and M4O4L492 analog output boards. To connect
a wire to a terminal, simply loosen the screw, insert the
stripped wire into the hole directly above, and tighten
the screw.

The Model 2151 will not accept dual input cards, since i
obtains all its' information from the master indicator.
will, however, accept up to four M4OQULUIZ2 analog output
boards. Drawing 2150-025 shows examples of hook up.

oot

t

Slave indicators may be connected in series with one
another as shown in Drawing Number 2151-025. The
communications cable connecting master and slaves may need
to be manufactured as shown in the drawing. There is no
limit to the number of slave indicators connected in this
manner.

Before connecting a power cord to the power receptacle,
make sure the select switch is indicating the correct AC
voltage. Turn the unit on with the power switch. Disregard
the display for the first few seconds while the unit is in
the initialization state.

THEORY OF OPERATION

Operation Details: Figure 4.1 shows all front panel

controls and indications. A description of each is
included.

The master and slave unit operate in one of three distinct
modes, selected by depressing the "Display Select" switch
on the front panel. The modes of operation are described
in Paragraph 1.4 and illustrated in Figures 4.2, 4.3, and
4.4, Mode of operation is indicated directly above the
switch.

The "Display Select" switch may also be used to put the
unit into a test pattern that sequentially illuminates all
display LEDs. The test pattern is illustrated in Figure
4.5 and should be used to check the condition of all
display LEDs.

The "Site Select" switch may be pressed to select a
different sensor site for display. Displayed sensor site
is numerically indicated directly above the switch.
Changing a sensor site also changes the output of all
optional analog output cards (M4O4492) to reflect the
currently displayed site.

The "Display Intensity" switch changes the brightness of
the display to one of eight levels. Depress and hold until
display illumination reaches desired level.



FIGURE 4.1

FRONT PANEL DISPLAYS AND CONTROLS
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LEGEND:

(a) Minimum wind speed dispioy:

(b) Muximurl:

minimum wind speed occuring during the previous 2 minutes (2M mode)
minimum wind speed occuring during the previcus 10 minutes (10M mode)
current wind speed based on a | second averoge (INST mode)

wind speed display

maximum wind speed occuring during the previous 2 minutes (2M modge)
maximum wind speed occuring during the previous 10 minutes (10M mode)

- current wind speed bosed on a 1 second gverage (INST mode)
(¢) Units of measure for wind speed data:
- M/S = meters per second
- MPH = miles per hour
- KTS = knots
- KM/H = kiometers per hour
(d) Wind speed dispiay:
— agverage wind speed of the previous 2 minutes (2M mode)
— average wind speed of the previcus 10 minutes (10M mode)
- current wind speed based on o 1 second average (INST mode)
(e) Wind direction spon indicators
- range of wind direction during the previous 2 minutes (2M mode)
- ronge of wind direction during the previous 10 minutes (10M mode)
— current wind direction based on o 1 second average (INST mode)
(f) Wind direction indicators:
— average wind direction of the previous 2 minutes (2M mode)
- gverage wind direction of the previous 10 minutes (10M moge)
- current wind direction based on o 1 second average (INST mode)
Indicates sensor site number from which displayed daoto is gothered.
Shows the indicator's current mode of operation:
- 2M = two minute gveraging mode
— 10M = ten minute gveraging mode
— INST = instantaneocus mode
= TST = test pattem
i) Selects the sensor site number for display.

&

(
Ej) Seiects the mode of operation for the indicator, or test pattern for dispiay check

k) Selects one of seven possibie brightness ieveis for the dispiay LED's.



FIGURE 4.2
TWO MINUTE AVERAGING MODE
(SAMPLE DISPLAY)
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INFORMATION DISPLAYED:

(a) Wind speed at sensor site #2 averoged 22 miles per hour during the last 2 minutes.

(b) Maoximum wind speed at sensor site §2 wos 46 miles per hour over the last 2 minutes.

(c) Minimum wind speed at sensor site §2 was 8 miles per hour over the last 2 minutes.

(d) Wind, at sensor site §2, come from aon agverage 290" azimuth ai'.ct;on during the last 2 minutes.

(e) Wind direction at sensor site §2 vaoried between 220" and 340" through 270" during the last 2 minutes.



FIGURE 4.3
TEN MINUTE AVERAGING MODE
(SAMPLE DISPLAY)
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INFORMATION BISPLAYED:
(o) Wina speed at sensor site §1 averaged 8 knots during the last 10 minutes.
(b) Maoximum wind speed at sensor site §1 was 17 knots during the last 10 minutes.
(c) Minimum wind speed at sensor site ﬂ- was 2 knots during the last 10 minutes.
(d) Wind, at sensor site #1, originoted from an overoge 160" azimuth direction during the last 10 minutes.
(e) Wind direction at sensor site §1 varied between 20" and 320" through 180", during the last 10 minutes.



FIGURE 4.4
INSTANTANEOUS MODE
(SAMPLE DISPLAY)
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INFORMATION DISPLAYED:
(a) Wing speed ot sensor site #1 is 1.2 meters per second, based on a 1 second average.

(b) Wind ot sensor site §1 is orignating from o 30" azimuth direction, based on o 1 second sampie



FIGURE 4.5
TEST PATTERN

(CONSTANTLY ALTERS BETWEEN THE
TWO FIGURES SHOWN)
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Both master and slave indicators are programmed to
indicate alarm and error conditions on the front panel.
Table 4.0 describes the alarm conditions based on I.C.A.O.
recommendations, while Table 4.1 lists all error messages.
Refer to these tables whenever a condition occurs that
appears abnormal.

Remember that master and slave units may be operated
completely independent of each other. Although all sensors
are connected to the master, the slaves receive all data
so that different site numbers and different modes of
operation can be monitored by the slaves. Also remember
that output modes of analcg output cards are jumper
selected (see Table 3.0), and that this output reflects
the sensor being currently displayed on the unit.

Software Description: Both master and slave indicators
operate off a program that governs all operations of the
wind reporting system. The following paragraphs describe
the manner in which data is collected and processed.

a) Except for specific alarm conditions, wind speed and
wind direction are treated as separate entities; all
wind speed calculations are performed only with wind
speed data and all wind direction calculations are
performed only with wind direction data. Therefore, a
wind direction indication with zero wind speed is
possible.

b) Upon power up of the system, the microprocessor
executes an initialization routine which includes
checking how many and what kind of input and output
boards are connected to the unit. It then proceeds to
enter an infinite loop that performs the following
routines every 5 seconds: data collection routine,
calculation routine, alarm routine, display routine,
and output routine.

¢) The data collection routine begins by allowing the
frequencies representing wind speed and direction to
trigger a counter for precisely one second, so that the
count digitally represents the two parameters. Wind
speed is read first. An offset is subtracted so that
actual wind speed in miles per hour is stored. The data
is checked for validity and rounded to 0 or 200 mph if
a 1.5% or less out of bounds error is encountered. If
the data exceeds the bounds limits, an error flag is
set. Wind direction is then read from the counter and
stored as degrees. If the data is 0.83% or less out of
range (3° out of 360°), the values are rounded to the
lower or upper limits; greater errors force an error
flag on direction. If 4 consecutive errors are found
for speed or direction, the storage arrays for the



TABLE 4.0

ALARM CONDITIONS BASED ON I|.C.A.0. RECOMMENDATIONS

|

DISPLAY SYMPTOM

SIGNIFICANCE

Flashing minimum and maximum wind
speed dispioy

Wams that the wind speed situotion in porogroph 4.5.6 below
has been met or exceeded. Floshing begins wnenever the Iotest

1 second sompie of wing speed differs by 10 knots or more from
the 10 minute mean, anc persists for one minute thereafter.
Units mode of operation dictotes the significance of voiues

disployed.

Flasning wind direction span indicators

| Li—

Signais that the wind direction situation in paragropn 4.5.6 beiow
has been met or exceeded. |f the current 1 seconc sompie of
wind direction differs from the 10 minute average by 50" or
gregter, and if the current and gverage wind speec over the 10
minutes is greater than 5 knots, then flashing begins anc
persists for one minute therecfter. Significance of indicatec span
is governed by the units mode of operation.

Blinking sensor site numbers

Indicates that one or both of the conditions in poragroph 4.5.€
beiow has been met or exceeded ot the porticuier non—dispiayed
site. Switch dispioy to the biinking site for indication of
porameter exceeded. Site numbers remain blinking for one
minute ofter the lost alorm condition hos been exceeded ot

the non—disployed site

The following paragraph is token from:

Meteorologicai Service for Intermational
Air Novigation, Intemational Civil Aviation
Orgonization, Annex 3, 9th edition, 1983.

4.5.6. RECOMMENDATION — IN REPORTS FOR TAKE—OFF AND LANDING, VARIATIONS
IN THE WIND DIRECTION SHOULD BE GIVEN WHEN THE TOTAL VARIATION IS 8O
DEGREES OR MORE WITH MEAN SPEEDS ABOVE 5 KNOTS; SUCH DIRECTIONAL
VARIATIONS SHOULD BE EXPRESSED AS THE TWO EXTREME DIRECTIONS BETWEEN
WHICH THE WIND HAS VARIED DURING THE PAST TEN MINUTES. VARIATIONS FROM
THE MEAN WIND SPEED (GUSTS) DURING THE PAST 10 MINUTES SHOULD BE
REPORTED ONLY WHEN THE VARIATION FROM THE MEAN SPEED HAS EXCEEDED
10 KNOTS; SUCH SPEED VARIATIONS (GUSTS) SHOULD BE EXPRESSED AS

THE MAXIMUM AND MINIMUM SPEEDS ATTAINED. IN REPORTS FOR TAKE-OFF,
SURFACE WINDS OF 5 KNOTS OR LESS SHOULD INCLUDE A RANGE OF WIND
DIRECTIONS, WHENEVER POSSIBLE.
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d)

e)

g)

h)

i)

particular site are reset and an error message is sent
to the display (see Table 4.1).

The calculation routine is then called to find the
minimum, maximum, and average of the valid data stcored
in the arrays. Wind direction averaging is done
vectorially assuming a unity magnitude. Data sets for
two and ten minute time intervals are calculated for
direction and speed for every valid channel.

The alarm routines are called which set alarm flags for
a given channel if that channel meets or exceeds the
criteria outlined in Table 4.0.

Next, the display routines call upon the output display
drivers to output the selected information onto the
face of the unit. At this time, wind speed is converted
to jumper selected alternate units according to the
formulas:

Knots = mph * 0.86897624
Meters per second = mph * 0.44704
Kilometers per hour = mph * 1.609344

The direction span calculation steps through the values
that are stored in the direction array (if 2 or 10
minute modes are selected) and illuminates LEDs
accordingly. The algorithm calculates the shortest span
between any two direction values, taking into account
the wrap around of 0 to 360 and 360 to O degrees.

Finally, the output routine is called to send data
serially to the slave units through the communications
port. Speed and direction each require 2 bytes for
channel identification and parameter value.

Note that the only difference between master and slave
units is the manner in which they obtain their speed
and direction information. The master reads the value
from the counter on the input board and determines site
number from which counter is read. The slave obtains
its' site number, wind speed, and wind direction in
digital form from the master. In this way, each unit
performs all data manipulation individually so that the
units may operate independently of one another.

The software is written so that wind speed and
direction for the displayed site number are delivered
digitally tec the analog output card, if such a card is
identified. A jumper on the particular card determines
whether instantaneous, 2-minute average, or 10-minute
average values will be appear. The D/A convertor yields
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a 0-1 VDC output over the wind speed range, and a 0-1
VDC output corresponding to 0-540° direction. The idea
behind the 540° indicator is shown in Table 4.2.
Basically, directions between 0° - 180° through east
can be represented by two different output voltages.
Directions between 0° - 180° through west are
represented by only one output voltage. This direction
output prevents "painting" of a graph display with
winds fluctuating around north.

Circuit Description: Identical circuitry is contained in
both Model 2150 and 2151, except that the Model 2150
contains one or more dual channel input boards, MUQLLUGZ,
The three main boards are identified as follows:

C.P.U. Board: Schematic MUQLULBE-004
- Assembly M404486-003

Driver Board: Schematic MUOQLUBT-004
Assembly MA4QL48T7-003

Display Board: Schematic MLUQULBB-004
Assembly M404u88-003

In addition, dual input cards and analog output cards may
be added. There are as follows:

Dual input board: Schematic M4Q4LU93-004
Assembly MA404493-003

Analog output board: Schematic MHOLU4G2-004
Assembly MUOQOLU92-003

The power supply for the entire system ig illustrated as:

Power supply board: Schematic MUOLUG1-004
Assembly M404491-003

The system configuration is shown in Drawing Number
2150-009. The discussion is arranged from input to output.

Dual Input Board:

a) The mixed waveform containing wind speed and direction
information from the sensor site enters at J1 and J2.
{The signal from an additional sensor would enter at J3
and J4, but since both signals follow similar paths
only the first will be discussed here.) T1 is matched
by R2 so that the signal at pins 3 and 4 of T1 is
identical to the signal at pins 3 and 4 of the
transformer in the Mocdel 21501 electronics package. The
amplification stage following T1 adjusts the level of
the signal to meet minimum requirements for Ul. Ul
separates the signal into its upper and lower
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components so that the frequency at pin 1 of Ul
represents the wind speed and the frequency at pin 10
represents wind direction.

b) These frequencies toggle the dual programmable counters
of U6 while the GATE is low for one second during each
five second sample period (see 4.12d for a description
cf this timing circuit). Both counters of U6 will count
down from an "FFFF" value. After the GATE rises, the
data on the counters are read according to the codes on
address lines AO-A6, assuming the IO/M line is high. AT
must remain low since I/0 ports with this bit high are
reserved for outputting (see 4.11b). The initialization
routine in software determines how many input cards
must be read.

c) Jumper W5 is a hard wired connection that supplies
power to the Model 21501 electronics package at sensor
site. The DC level at J1 is raised to V+, which is
tapped off the output of the rectifier on the power
supply board, Jumper W6 should NEVER be connected,
since it will short the DC of the power supply bcard to
ground.

4.11 C.P.U. Board:

a) This board controls all operations of the wind
reporter. U9 is the NSC800 8-bit microprocessor with 16
address lines. The speed of the processor is set Dby the
crystal, Y1. The 32Kbyte EPROM, U5, contains the
program, while the 8Kbyte RAM chips, Ul and U4, provide
the support memory. The memory can only be accessed if
the I/0 line (IO/M) is low, while the highest address
bits, A13-A15, determine which memory chip is accessed
according to logic dictated by U112 and u10.

b) With a high 1/0 line, memory is disabled and I/0 ports
are called. The eight lower address bits define an I/0
port and are reserved as follows:

80-87 for wind direction, mode, site # indication
88-8F for direction span indicators

90-97 for max/min wind speed displays

98-9F for average wind speed display

Writing to any of these ports will deliver data to the
corresponding driver on the driver board.

c) Writing to port AO-AF enables the UART, U6, and at the
same time disables U3 which forces dedication of the
data bus to the UART. The UART is programmed to send
data serially at 1200 baud. On master units, W! is
inserted so that serial data is sent through U8 and out
the communication port every five seconds. For slave



d)

units, Wl is removed and W2 is inserted so that incoming
serial data can be received by the UART and sent to the
microprocessor. In addition, the data gets re-routed
out through the communications port so that other slaves
connected in series obtain the data at the same time.

The circuit at the lower right of the schematic is used
for brightness control for LEDs. When the display
intensity switch is closed, Ul7 begins counting upward
under the pulses sent by Ull. As the bits of Ul7 match
the bits of Ul3, Ulé sends an inverted pulse out DIM
CLR. DIM SET pulses are generated on a continual basis,
since the timer is constantly clocking U1l3.

412 Driver Board (also Display Board):

a)

b)

c)

d)

£)

As DIM SET and DIM CLR pulses are generated on the
C.P.U. board, Ul8 adjusts the width of its output pulse
to vary the shut down time of all decoder/drivers. LED
illumination decreases as pulse width decreases.

The SHUT DOWN line on select decoder/drivers are also
controlled by the outputs of Ul0. Whenever certain data
codes are written to I/O port BO, high Levels are input
to U1l0 from US. As these levels are "and"ed with a 1 Hz
signal from Ul3, the appropriate decoder/driver turns
on and off to indicate alarm conditions.

Ul3 also times the five second sample intervals. Q0, Q1,
and Q2 from Ul3 can be read from the data lines DO-D3
to indicate sample interval expiration.

U8 is timed with the combination oscillator and counter
comprised of Ulé and Ul5. This combination plus Ul8 also
lowers the GATE line to the dual input cards for a
precise one second period. At the same time, a low can
be read from D7 while the second counter of Ul5 is

clocked again.

Other inputs that can be placed on the data bus include
the wind speed units on D3 and D4, site select switch
on DS, and display select switch on Dé.

All remaining components serve to decode and drive the
LED's and display segments on the displLay board.

4.13 Analog Output Board:

a)

During the initialization routine, the microprocessor
reads the code on U4 which tells it that an analog
output card exists and what calculation mode it wishes
to receive. At output time, the data is written to the
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D/A chips, U3 and U6, in the order determined by the
address lines.

5) A negative reference on each D/A can be varied for span
adjustments, while zeroing is done Dy adjusting the
offset provided by US5. US also serves to invert the
signal so that the output varies with positive slope.

Power Supply Board:

a) Incoming AC power is applied either in series Or
parallel with the two primary coils of T1, depending on
the position of S2. The output of each secondary
winding is fully rectified before being regulated by
the individual regulator chips. All supply voltages are
nlaced on the bus at the C.P.U. board. Vps powers all
LEDs and display segments. The +5 VDC powers all TTL
components on the C.P.U. and driver boards. The +12 and
-12 VDC are delivered to the dual input cards and any
analog output cards that are inserted, and regulated to
required levels on those bdoards. The V+ supply is only
responsible for powering the Model 21501 electronics

package at sensor site.
CALIBRATION

Dual Input Board: This board should never require

adjustments. Perform the following procedure only when a
data error indication is displayed for a particular site
even when a proper sensor signal is input. Refer to
Assembly Drawing M4QU493-003.

a) Connect the sensor signal cable to site #1 (J1 and
J2). Make sure the Skyvane's propeller Iis
stationary for the duration of this calibration.
Allow 1/2 hour warm-up time for the electronics
package.

b) Adjust R4 until a TOO Hz signal is observed at pin
1 of Ul. If a frequency other than 700 Hz is
observed check calibration of skyvane and sensor
electronies.

¢) Next, connect the signal cable to site #2. Adjust
RS until a 700 Hz signal is observed at pin 1 of
uT.

Analog Output Board: Calibrate this board only if the
observed analog output differs from what is expected from
display indications. Remember that display mode may be
di®ferent from output mode. Refer to Assembly Drawing
MLQu4Lug2-003:

a) Remove W1 and W2 and set the display to INST mode.
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NOTE: Analog output voltages may instantaneously
vary above the limits indicated below.
Ignore slight variations as long as the
average indication is within the limits.

b) Apply a 700 Hz signal (simulating O mph wind) to
the input board of any site number, making sure
that a 0.1pf capacitor couples the + input with
the signal generator. Also make sure the display
that drives the questionable analog output becard
is set to display that site. Switch display off.

¢) Switch display on, and within 20 seconds, adjust
RS so that 0.00 +.002 VDC appears on the speed
output. Switch display off again.

d) Switch display on and within 20 seconds adjust R6
until 0.000 :.002 VDC appears on the direction
output.

e) After one minute raise the frequency tc 900 Hz
(simulating 200 mph wind)and adjust R4 so that
the speed output is 1.000 +.002 VDC.

f) Raise the frequency to 1470 Hz, (simulating a west
wind) and adjust R8 for a 0.500 :.002 VDC
direction output.

MAINTENANCE

The wind reporter is designed for minimal maintenance.
Wipe the display with a damp cloth whenever necessary.
Please refer to maintenance of the sensor and platform
electronics at sensor site for appropriate maintenance of
these devices.

SCHEMATICS AND PARTS LISTS

The following pages include schematics, assembly drawings,
and parts list for this instrument. Please note that the
parts lists are arranged in assembly/sub-assembly form.
Each sub-assembly is on its own page. Sub-assemblies and
parts are listed in the smallest economical size available
from Qualimetrics.

WARRANTY

11 instruments are warranted for one year, unless
otherwise specified, against defects in material or
workmanship. Should any instrument prove to be defective
within the warranty period, upon written notice and return
of the instrument freight prepaid, Qualimetrics will, at
its option, repair or replace the defective unit and



return it freight collect. Instruments used or installed,
and modified or altered by others, may cancel warranty.
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TIME 10 10:2=2 QUALIMETRICS, INC.
BILL OF MATERIALS LISTING

MASTER PART # 2150-
DESCRIPTION WIND, REPORTER. MASTER

IOMPONENT PART # \ DESCRIPTION

ECN- ENGR. CHANGE NOTICE

SPC- SPECIFICATION DWG

2150-074 ELECT ASSY, MASTER INDICATOR

MO0&024~ MS &-32 X 1/2 PAN HD S.S. FILIP DR
MCC8001 - MS B8-32 X 3/4 BIN HD N/P BRAS FILIP
MCOo8Q00&—- MS 8-32 X 1/2 BIN HD S.S. FILTPF
M103384- BEZEL, 2150/1 DISPLAY

M10338&- ENCL. WIND DISPLAY 2150//2151

M103394- CHANNEL CLAMP, INDICATOR RETAINER

M103395- CLAMP, RETAINER DISPL

QTY

11/26/786
PAGE 1

REFERENCE

#2606

2130
O03"C"OVER VIEW
O0S"C"FRT VIEW
009"D"BLCK DIAG
015"D"SYS BLOCK
M103405-003"C"

INTRNL VIEW



TIME 10 10 36 QUALIMETRICS, INC. 11/26/86
BILL OF MATERIALS LISTING PAGE 2
MASTER PART # 2150~
DESCRIPTION WIND, REPORTER. MASTER
COMPONENT PART # \ DESCRIPTION QTY REFERENCE
M10340=2- COVER. UNUSED TERMINALS 2
M103403- CHASSIS ASSY. W/ PWR SUP..CARD FRM, & PCB 1
M103455- BACKAING PLT ASSY, 2150 DISPLAY 1
M103579- LENS, POLARIZING, CIRCULAR 3
M4aC4453- PCB ASSY, DUAL CHAN‘L INPUT 2150/51 1
M?0F152- OVERLAY DECAL(198624) FOR 2150/51 IND. 1
T430043- SERIAL TAG 0. 5SX1.7 QUALIMETRICS 1
T723221- WSHR. LK. INT TOOTH NO. & S.S. 3



TIME 10:24:01 QUALIMETRICS, INC.
BILL OF MATERIALS LISTING

MASTER PART # 2151-
DESCRIPTION WIND REPORTER. SLAVE

CCOMPONENT PART # \ DESCRIPTION

ASM- ASSEMBLY DRAWING
ECN- ENGR. CHANGE NOTICE
SPC- SPECIFICATION DWG

2151-074 ELECT ASSY, SLAVE INDICATOR

MO0&6024—- MS 6-32 X 1/2 PAN HD S. S. FILIP DR
MCO8001 - MS 8-32 X 3/4 BIN HD N/P BRAS FILIP
MO0OB006—- MS B8-32 X 172 BIN HD S.S. FILIP
M103384- BEZEL. 2150/1 DISPLAY

M103386- ENCL. WIND DISPLAY 2150//2151

M103394- CHANNEL CLAMP, INDICATOR RETAINER

M103395- CLAMP, RETAINER DISPL

QTY

11/26/86
PAGE

REFERENCE

1

n

n

2150-003
2130-005

#2606

2150
2150-00°
2150-015
M103403-003



— |

L

ME 10:24:11

QUALIMETRICS, INC.

11/26/86

BILL OF MATERIALS LISTING PAGE 2
MASTER PART # 2151-
DESCRIPTICN WIND REPORTER., SLAVE
COMPONENT PART # \ DESCRIPTION QTY REFERENCE
M103402- COVER. UNUSED TERMINALS 2
M103404- CHASSIS ASSY, W/PWR SUP % PCB’'S 2151 1
M103459- BACKING PLT ASSY, 2150 DISPLAY 1
M103579- LENS, POLARIZING, CIRCULAR 3
MIP0?152- OVERLAY DECAL(198624) FOR 2150/51 IND. 1
T430043- SERIAL TAG 0. 5X1.7 QUALIMETRICS 1
T723221- WSHR. LK. INT TOOTH NO. &6 S:S. 3



e - ——— T T, i el W e il . i . 0

dUALIMETRICS,
MATZ2IAL SINGLE LEVEL

SILL JF

CIAPOAHENT
/ PWR SUP..CARD
N

«0J4029
“006054
4008306
40063z9
4133390
4103392
1103396
41033979
103401
4404485
MLU4L4LBT7
“4L04433
44082202
4409225
4408229
ML0822)
T723221
T723222
4ECHANICAL ASSc™aLY

INC.

SEO0RT

CESCRIPTION

NORMAL ORDER AQTY: 190

ENGR CHANGE NUMBER
0 01 3572
MS  6=32 X 1/¢4
MS 6=32 X 5/16
MS 8-32 X 172
NUT 6=32XS5/16 HEX
PLATE,COMPONENT MTG.
CARD FRAME ASSY
POST,ENCL.LOCK
COVER ASSY.,PWR.SUP.
PWR .SUP .SUEB=ASSY
PC3 ASSY, C.P.U.
PC3 ASSY,OISPL.DRIVER
PC3 ASSY,WIND DISPLAY
JACK SOCXET ASsSy "D"
STANDOFF,1/4 HEX M=F

PAN 40 S.S.
END AC S.S.
8IN HD S.S.

PWR SuUP 3
2150/51

W/AC IMNPUT
2150/51
2150/51
2150/5

CONN
4=32 X 3/

STANDOFF,1/4 HEX M=F 6=32 X .4
STANDOFF,1/4 HEX 6=32 X 43
WSHR.LK.INT TOOTH NO. 6 S.3
WSHR.LX.INT TOCTH NOs 8 '8SaS

ASM

.0000

3.0000
3.0000
2.0000
4.0000
1.0000
l1.0000
2.0000
1.3000
1.0000
1.0c00
1.3000
1.0000
1.0000
3.0000
3.0000
3.0000
15.0000
2.0000

uoM

EA
cA
€A
EA
EA
EA
EA
£A
EA
EA
EA
EA
EA
EA
£A
EA
EA
EA



TIME 10: 24. 38

MASTER PART #

QUALIMETRICS,

INC.

BILL OF MATERIALS LISTING

M103404-

DESCRIPTION CHASSIS ASSY., W/PWR SUP & PCB’S 2151
COMPONENT PART # \ DESCRIPTION
_____ EC;:_ ENGR. CHANGE NOTICE -
MOQ&029- ME 6-32 X 1/4 PAN HD S.S. FILIP DR
MO0&054~ MS &-32 X S/16 BND HD S. S. FILIP DR
MO0OB00&- MS 8-32 X 1/2 BIN HD S.S. FILIP
MO09529- NUT 6-32X5/16 HEX
M103390- PLATE, COMPONENT MTG. PWR SUP % CARD FRM
M103392- CARD FRAME ASSY 2150/51
M103396—- POST., ENCL. LOCK
M103399- COVER ASSY.,PWR. SUP. W/AC INPUT % FUSES
M103401- PWR. SUP SUB-ASSY 2150/51
M103403-074 ELECT ASSY.,CHASSIS PLATE ASM

MaQ44ag7-

PCB ASSY., DISPL. DRIVER

2150/51

11/2&6/86

PAGE 1
aTyY REFERENCE
0O #2395, 2606
3
8
2
4

n



TIME 10:24: 52 QUALIMETRICS., INC. 11/26/86

BILL OF MATERIALS LISTING PAGE 2
MASTER PART # M103404-
DESCRIPTION CHASSIS ASSY, W/PWR SUP % PCB’S 21531
COMPONENT PART # \ DESCRIPTION QTY REFERENCE
M4a04488- PCB ASSY., WIND DISPLAY 1
M404531- PCB ASSY. C.P.U.2151 1
M4aog8z02- JACK SOCKET ASSY "D" CONN 1
M408226— STANDOFF, 1/4 HEX M-F &-32 X 3/4" BRASS 3
mM408229~ STANDOFF., 1/4 HEX M-F &=-32 X 437 ALUM 3
M408230- STANDOFF, 1/4 HEX 6=32 X 437 ALUM 3
T723221- WSHR. LK. INT TOOTH NO. & S.S. 15

T723222- WSHR. LK. INT TOOTH NO. 8 S.S. 2



THE 0 27 Ec QUALIMETRICZ, INC 11/26/86
BILL OF MATERIALS LISTING PAGE 1
MiITEE -4RT % M103392-
JESCRIPTION  CARD FRAME ASSY 2150751
“IMBTNENT 24RT # \ DESCRIPTION aTY REFERENCE
ECN- ENGR CHANGE NOTICE 5 #2395
mMuo4027~- MS 4-40 X 1/4 PAN HD S.S. =
mO0ATTE- MS 4-40 X 1/2 PAN HD S.S. 2
MO09C3a- WASHER FLAT #4 SS 3
M103251- CHASSIS, CARD FRAME 1

[

M103292-074 ELECT ASSY, CARD FRM.

M103397- STANDOFF/SPACER 3/16 DIA 4-40 X 4 130" 2
maoB228- CARD GUIDE, PCB 8
M451CES- CABLE ASSY. INPUT/OUTPUT 213C DISPLAY H

T723220- WSHR LK INT TOOTH NO. 4 S S 12



QUALIMETRICS, INC.

11/26/86

BILL OF MATERIALS LISTING PAGE :
MASTER PART # M103399-
DESCRIPTION COVER ASSY.PWR. SUP. W/AC INPUT % FUSES
COMPONENT PART # \ DESCRIPTION aTY REFERENCE
ECN- ENGR. CHANGE NOTICE 0 #2395
M004027~ MS 4-40 X 1/4 PAN HD S.S. 2
M00&047~ MS 6-32 X 3/8 BND HD S.S. FILIP DR 2
MO0&0S4- MS 6&-32 X S/16 BND HD S. S. FILIP DR 1
M009030- WASHER FLAT #& SS 1
MO09529~ NUT &-32X5/16 HEX 1
M103396- COVER., PWR. SUP. 1

M103399-074

M440002-

M442027-

M443004-

M4S4034-

ELECT ASSY,P.S. COVER

FUSEHLDR. 3AG TYPE STD.

FUSE SLO BLO 1/4 AMP 3AG

CONN AC W/FILTER ONLY END PINS

SWITCH TOGGLE JMT-123



TIME 10:25: 30

MASTER
DESCRIP

PART &
TION

QUALIMETRICS,

INC.

BILL OF MATERIALS LISTING

M1Q03399-

COVER ASSY. PWR. SUP

COMPONENT PART # \ DESCRIPTION

W/AC INPUT

% FUSES

QTY

11/26/86
PAGE

REFERENCE

-
=

M454100~-

M4a9218&—

Me09088-

T210033-

T210096-

T280056-

T&605011-

T605013-

T605014-

T&05015-

T&6035020-

SWITCH SLIDE 115/230V

CABLE, PWR CORD 3 CND 18GA MODULAR STYL

LABEL 1W ON/OFF AW19B3&3

MCOLEX TERMINAL PIN

CONN, MOLEX, PLUG W/LOCK 4 CHKT

CLAMP,

WIRE

WIRE

WIRE

WIRE

WIRE

WSHR

HOOKUP

HOOKUP

HOOKUP

HOOKUP

HOOKUP

LA INT

IR CLN 1/8NAT

20 GA

20 GA

20 GA

20 GA

20 GA

TOOTH

STRND

STRND

STRND

STRND

STRND

NO. 4

BLK

RED

ORG

YEL

WHT



TIME 102:25 44 QUALIMETRICS, INC. 11/26/86

BILL OF MATERIALS LISTING PAGE 3
MASTER PART # M103399-
DESCRIPTION COVER ASSY, PWR. SUP. W/AC INPUT % FUSES
CCMPONENT PART # \ DESCRIPTION ‘ QTY REFERENCE
T723221- WSHR. LK. INT TOOTH NO. & S.S. 2
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M004370
M133400
MLQ4526

4408112
T723221
4ECHANICAL ASSZ™MaLY

e miaa e e . e —— = =

1CS, IMC.
I4GLE LIVEL SESQST
DESCRIFPTION
NOR“AL 2RDER aTY: 9

ENGR CHANGE MNUMS3ER
rD 01 2810
SCHEMATIC
0 01 M&D&4LI1=-C04
Mg 4=32 X S5/3 PAN HD S.S.
CHASSIS,PWR.SUP.2150
PCS ASSY., POWE® SUPPLY W/HEAT
RD 21 USE SCHEMATIC
R0 02 4046491 LVL2720
ERXT MTS XFMFR FOR 457033 SFV

WSHR.LK.INT TOOTH NO. & S.3

ASM

3000
.0000
6.0000

1.0000
1.0000

1.0000
s.0000

uou

m
-



I

. .
wt o L

N

(&)

[ = ]

in P
(] Ly m

-

(V11
(1]
pu §

1004303
006423
4006347
9103393
1635340

M4J3L95
MLUALFS
“L573464
M463053
14630¢2
4668014
44639317
MLoZ0do
44722290
4472023
ML72111
M472132
T21dU95
T21CC%7
1723221

PC3 «0R< CELL
AECHANICAL ASSEMILY

MACHI%“INS

[MET=I1CSs INCa
AL S1xELE LEVEL
CE
NORMAL JRCER QTY
ASSZM3LY DR

2D 01
ENGF CHANGE

iC 01

SCHEMATIC

RO 01

RD 02

M5 4=40 X

MS £=32 X

Ms  6=-32 X

HEAT SINK.,S
PC2 FAB,PWR
RD 01
RD 02
D 03
MICaA INSULA
SHOULDER WA
TRANSFORMER
RD 01
DIOCCE RECT
ap 61
8RIDGZ RECT
0 01
IC LIN MC7
RD 01
IC LIN MC7
R0 01
LIN M(C7
XD 01
CAP,LELECT
]D 01
CA®,ELECT
RD 01
CAP,ELECT
<D 01
CAP.ELECT.
D 01
COMN,MOLEX
RD 01
COMN,MOLEX
]RC 01
WSHR.LK.INT
ASSEM3LE
ELELTRONICS
“ACHINE SHO

IC

SCRIPTICN

: C
AWING
“4043556=0923
NUMBER
2810

TAB3ED IN
M404451=-004

S/16 PAMN 4D S.S.
3/8 PAix Al S.S.
x/3 anD Al S.S.

QUARE 2150 PwR.S
«SUP 2150
MUST SE ECMN LVL
2720.

AuWa= M19GZ5G

TCR, TQ220

SHE=2, T0z20

1157230 #=/+=1% QU
Tl

INS821 3.0A 30V
CR1,2

IFIER 2.0 A 109
CR3

805CT VOLT SEG +
ul

QL2CT VOLT RES +
u3

912CT vOLT PEG

u2
10.0 MF 20V TAN
Ci,5.,8
1.0 MF IS5V TAN
C2,6.,9

2200.0 MF 335V

Cé,7

10,000 MF 25V ALUM
Cc3

CENTR wAFER L CKT
J1

CENTR wAFEx 6 CXT
J2
TOOTH NO. & S.S
P

.0000
00720
.0000
3.0000
3.0000
$.0000

1.0000
1.0000

3.0000
3.0000
1.0000
2.0000
1.3000
1.70000
1.0009
1.2000
3.0000
3.0000
2.0000
1.0000
1.0000
1.00900

§.0000

i
™

m
3~

EA
EA

[ =3

EA

EA



—— s —

JUALIMETRICS, IMC.
SILL OF MATESTAL SINGLE LEVZL SZI3CRT
COMPOWE T DE3C2IATION
MLhuakals
?.U. 215C/51 NORXMAL C3DER 6TY: 19
ASM ASSEM3LY CFAWING
an 01 M404486=003
=C ENGR CHANGE “UMEER
an 01 <2811
2390 PROGRAMING PER CUST SPEC
0 01 PROGIAM M595013
20 02 FCR 2150 MASTER
RD 03 PROGRAM MS95019
R0 04 FQOF 2150 SLAVE
5CH SCHEMATIC
RD 01 M&Q4assb=004
143532 PC3 AF3, CPU 21350
RD €1 AW 199253 3 ECN
]D 02 2811
4421923 POST,JUMPER TZ%m 36 PGS DUAL R
RC 01 P9
4421034 CUP, JUMPER TERM, PC3
RD N1 W1
4642106« DIP SQCKET 8 PIN Tl C340802
RD 01
4421065 DIP SOCKET 14 PIN TI C841402
RD 01
4621066 DIP SOCKET 16 PIN TI C8s41602
k0 01
16213648 DIP SOCKET 20 PIN TI C342002
]RC 01
vLa21371 DI® SOCKET 28 PIN TI C8423C2
RC 01
4421372 DIP SOCXET 4«0 PIN TI C844002
RD 01
“621099 HEADER,MALE, 3 PIN
4621147 HEADER STRIP 17 POS.SCKET 3SNG
QD 021 P8
4621157 HEADER FEMALZ,SNGL. ROw 10 PI
RD 01 P7 :
46403023 DINDE SWTH IN&4143 10MA 75v SI
RO 01 CR1
M6L53272 DIOCE 2EN. [IN&735A 6.2V 1 ¥
R0 01 CR2-5
247NJ80 IC DIG (CD4040 CaS CNTR RIPLY
RD 01 Ul3.,17
ML701%9 IC DIG MCl4585 CMS COMP LelIT
RD 01 Uls
4470205 IC DIG 82PCO08 PMS BI=-DIR 3EI
RD 01 U3
4473213 IC DIG 7&4HC138 CMS DECODE 1 3
D 01 U10.,20
4470214 IC DIG 74HC373 PMC QCTAL™C"LT

R0 01

- - - el .-

u2

.3000
.2009

1.9000

-.0009

1.0000

13.0000
1.0009
1.3200
5.0000
5.0006
4.0000
3.0000
1.3090

1.00920
1.0000

1.0000
1.0000
4.0000
2.0000
1.0000
1.0000
2.0030

1.3000

VEoh

m
3=

m
e

I
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QUAL IMETRICS,

IMCa.

. T T —— . ——" = — ey

3ILL JF MATESIAL SINZLE LEVEL REPORT

(]

4470215
16470221

ML70223
4470236
M470244
4470250
M470252

470264

M6702573
M&T70272
M&70271
M472003
M&72004
M&72020
14720227
M472028
M472051

M4L72353

M475041
4475056
M4750638
Ma7S5143
1677025
1677367

M&34022

aHPGENT CESCRIPTION

IC DIG NSC 800 NI,CM3 CPU,2.5

IC DIG T74HC08 MCS QUAD 2-IN
RC 01 U1l9

IC DIG 74HC3Z2 CMS QUAD 2-IN
RC 01 U1l2

IC DIG T7&4HCO02 CMS QUAD 2-IN
RO 01 U1l5

IC DIG HM&264 (CMS RAM 3K X2
RD 01 Ul,U4

IC DIG 74HCS41 CMS OCTAL BUFF
RD 01 Ul4.,18

IC DIG ICM7S55 CMS TIMER
RD 01 U1l

IC DIG MBM27C256=-30 cPROM 32
30 01 PROGRAM TO
RD 02 MS595018 THEN
RD 03 INST'L IN US

IC DIG NSC253 CMS UART
RD 01 Ué

IC DIG 75182 DUAL DIFF.LINE
RD 01 U7

IC DIG 75183 DUAL DIFF.LINE
RD 01 U8

CAP,MONQ=CER 20 PF 2€CQV
RD 01 C7

CAP,MONO=-CER 33 PF 200V
RD 01 (C3

CAP,ELECT 10.0 MF 20V TAN
!0 01 C13

CAP ,MONQ=CER 2000 PF 1KV
RD 01 Cé

CAP,ELECT 1.0 MF 35v TAN
RD 01 C1l1

CAP,MOMO=-CER 1000 PF 200V
RD 01 C1lé6

CAP,MONQ=CER .047 ™F 50V
QD 01 Cl"30516:9:
RO 02 10,12,14,15

RES CClrs4d 10.0 % 5%
RO 01 R2,5

RES CCl/4W 100.0 KX 5%
RD 01 R4

REC CCl/4w 1.0 ‘® 5%
RD 01 R3

RES ARRAY 9 100.0 K 2% PN 1
D 01 RP1,2

QES wfE 15.0 K 1% 100PPM
RD 01 R1

RS WW. 1.0 KX I 4 1%
RD 01 Ré=9

CRYSTAL. I.6864 MHZ, HC1lB/U
R0 01 Y1
Q0 N2 USE M401030 TO

RC 03

HOLD Y1 AKRD TJ

aTY

EACH

1.0000
1.0000

1.2000
1.0000
2.0000
2.0000
1.0000

1.0000

1.0000
1.00230
1.0000
1.2000
1.0000
1.0000
1.0090
1.0000
1.0900

10.0000

2.0000
1.0000
1.0000
2.0000
1.0€00
4.0000

1.0000



-a S e i e s ey et . . s S e i . S . e . s i 5 . i

— —— et i . B

UALIMETRICS, IMC.
SILL 9F MATERIAL SINGLE LEVEL REPORT

=N ETAE COMPONENT DESCRIPTION aTY SACH uCH
RD 04 ISOLATE LZADS
14919990 CASLE ASSY,CPU TO PWR SuUP 2 1.00C0 EA
4491091 CABLE ASSY,CPU QUTPUT 1.0000 <tcA

23930 €3 W0OIK. CELL ELECTRONICS



LD e e ™

JUALIMETRICS,
dILL JOF ¥ATERPIAL SINGLE

INC.
LEVEL REPORT

CUMBONENT

CESCRIPTION

aTY EACH

215075 ~NOR“AL OCRDER QTY: 10

ASHM ASSEMSLY DRAWING
2D 01 M4L04L437=003

=G ENGR CHANGE NUMBER
RD 01 2811

sCH SCHEMATIC
]D 01 M4L04L4LB3T7=-004

46935335 PC3 FAB,DISPL CRIVER
RC N1 PCB MUST 3E AT
RD 02 EC#2720 LVL

“421033 P20ST,JUMPER TERM 346 PCS DUAL =
30 01 Wl,.2

M421034 CUP, JUMPER TERM, PCB -
RD 01 W2

46212065 DIP SOCXET 14 PIM TI CE41602
RO 01 SOC.FCR
PD 02 U9,10,16,17.,13

1421060 9{P SOCKET 16 PIN TI (241002
RD 01 SQC. FOR
RO 02 Ul3,15.16
RD 03

621067 DIP SOCKET 18 PIN TI (8418302
R0 01 SOC. FOR
RD 02 Ub,5.,7,8

1421063 DIP SOCKET 20 PIN TI C84c2002
RD 01 Ss0C. FOR
}D 02 ull.1z2

4621171 DIP SOCKET 23 °PIN TI (842302
RD 01 SOC. FOR
RC 02 U2.6
R0 03

ML21972 DIP SOCKET 40 PIN TIL (C844002
RD 01 s0C. FOR
RD 02 U1l.,3

4621144 HEADER,FEMALE 153 PIN S
RD 01 P1=-3

621145 HEADER STRIP, 17 POS.POST S3SHG
RD 01 J8

M421143 HEADER STRIP 12 POS.30KET SNG
RD 01 Ps
RD 02

4421150 HEADER STRIP 6 POS.SCKET SNG
RD 01 P&

M&211°% HEADER MALE., SNGL. ROW 10 I
RD 01 J7

4621163 HEADER STBIP, 14 POS. PUST Su
]’C 01 PS5

4470023 IC DIG CD4U13 CMS DUAL "D" F
RD 01 U9.18

4470091 IC DIG MCla518 CM4S DUAL 3CD

RD 01

Uis

¥.0000

4.00990

2.0000

2.0000

2.9000

3.0000
1.0000

1.0009

1.0000
1.0000
1.0700
2.0000

1.0090

UoM

m
>

EA

m
-

m
b

EA

m m
- b

m
g

m m
> 3=

m
2>
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(¥

L

44702

I

1
7223
4470235

4470239

M&712250
4470253
46790265
470257
470332
M&70323
M472053

4475003

4475034

44751438

“475154

JUALIMETRICS, IMC.
2ILL JF MATESIAL SINGLE LEVEL REPORT
CIMPOMNENT DESCRIPTION

IC DIG 74HC08 MCS AUAD 2-=IN
<D 01 U1l4

IC DIG 74HC32 CMS QUAD 2-IN
RC 01 wu1i7

IC DIG 74dACO00 CMS QUAD 2-IM
RD 01 U190

IC DIG ICM7218E CHS UNIV 3DIG
RD 01 Ul,3
RD 02

IC DIG T74HCS41 CMS OCTAL BUFF
RD 01 U1i,12

IC DIG ICM7218C C4S 8§ DIGIT L.
R0 01 U2.6

IC DIG PX0=600 PRCG 0SC .
0 01 Ulé

IC DIG MC14566 3CP TIME 2ASc
20 01 U1l3

IC DIG, UCN 2595A 3 CHAN CUR
D 01 U&L,S

IC DIG, UDN 2931A 8 CHAN CUR
RD 01 U7.38

CAP ,MONQ=CER .047 MF 50V
RD 01 C 1 TnrRU 12

PEC CCl/s4w 10.0 OHM SX
xD 01 R1S.16.17,13.19
RD 02 20,21,22,23,24.,
D 03 25,26,27,28

RES CCls4M4 4.7 K 5%
rD 01 RIJEISI‘biilO:?f
RC 02 8,%9,10,11.,12.,
D 03 13,14,

RES ARRAY 9 100.0 K 2% PN 1
RD 01 RP1

RES ARRAY 7 100.0 K =% PIN 1
RC 01 RP2

ELECTRCONICS

PC3 W4CRK CELL

ATY EACH
l.2000
1.00900
1.0000

2.2000

2.0000
2.2020
1.0000
1.23000
2.0000
2.0000
12.00900

14.0000

14.0000

1.0030

1.0000

—— — e e

m m m
= b >

mnm
»

m m
3= 3=

m
>



1M321 162~

Masd124-

M35c043-

2 GQUALIMETRITI. Iniu
RILL JF MATERIALS LISTIMC
R M404a338-
LIICFISTION PUS ASSY. wiND DISPLAY
S_NEST PART DESCRIPTION
azm- ASSEMBLY DRAWING
ECM ENGR CHANGE NOTICE
Lt SCHEMATIC
13578~ SPACER., SHIM SWITCH
Mi23S92- SPACER., RING DISPLAY
M103593- SPACER, UNITS DISPLAY
M103574- SPACER. INTERVAL DISPLAY
M103595- SPACER SITE DISPLAY
Ma0aags-074 ELECT ASSY. DISPL. PCB
ManNsS337- PCB FAB, WIND RCDR DISPLAY
MaZi143- HEADER. MALE 16 PIN  SINGL ROW

HEADER STRIP. 12 POS. POST SNGL ROW

HEADER STRIP 6 POS. POST SNGL ROW

14 POS. POST SNGL RCW

HEADER STRIP.

SWITCH

INDICATOR, DUAL L. E. D YELLC

(]

pe

[y

11/25728
==zE
~EreRENCE

M3043438-003

#2806

M3C4388-004

FOR SWITCHS

SFPACER

SPACER

SPACER

SPACER

PCB MUST BE
AT EC 826058

J1-3

J&

J4

SlJ 2! 3

DSI-3%



= I 3 0E QUALIMETRICS, INC. 11726/8B6
DI OF MATERIALS LISTING SaGE 2

LL
T2 SaRT @ M303433-
JESIRIFPTION  PCB ASSY, WIND DISPLAY

# \ DEESCRIPTION aTyY REFERENMNCE

25- INCICATOR, DUAL L.E D GREEN 48 DS27-72, 7&£-87

456050~ INDICATOR, DUAL L. E D. RED 4 DS-73-75,88

B Sl e DISPLAY, 7 SEG ,HI-EFF RED MICRO-GRITE ? OS5



TIME 10:18: 42

MASTER PART #

DESCRIPTION

GUALIMETRICS, INC.
BILL OF MATERIALS LISTING

M404452—

PCB ASSY,DUAL D.A.C. 2150/51

COMPONENT PART # \ DESCRIPTION

QTY

11/26/86
PAGE 1

REFERENCE

ASM-

ECN-

SCH-

M404492-074

M405341-

M417073~

M421033-

M421034-

M421064-

M421065-

M421066-

M421068-

M4&8017

M4&B0O21-

M46&8046-

M4&B047~

M4&BO&7 -

ASSEMBLY DRAWING

ENGR. CHANGE NOTICE

SCHEMATIC

ELECT ASSY, DUAL DAC

PCB FAB,DUAL D.A.C.

TERMINAL BLOCK, SINGL, PC MT. ENCL-FEEDTHRU

POST, JUMPER TERM 36 POS DUAL ROW .1 X .1

CUP, JUMPER TERM.

DIP SOCKET 8 PIN

DIP SOCKET 14 PIN

DIP SOCKET 16 PIN

DIP SOCKET 20 PIN

IC LIN

IC LIN

IC LIN

IC LIN

IC LIN

1458

LM324N

MC78LOSAC

MC79L03AC

ADSBOLH

PCB

TI CB40802

TI C841402

Tl CB41602

TI CB42002

OP AMP DUAL 8-DIP

OP AMP QUAD 14-DIP

VOLT REG + SV TD-92

VOLT REG - SV TO-92

VOLT REF +2.5 TO-%2

M404492-003
# 2647
M404492-004
ELECT. ASM
AW M199260
Jia2; Ti
Wi=6

Wa

8 PIN

14 PIN

16 PIN

20 PIN

us

ue

U1

U2

use



TIME 10:19 12 QUALIMETRICS, INC. 11/26/86

BILL OF MATERIALS LISTING PAGE 2
MASTER PART # M404492~
DESCRIPTION PCB ASSY,DUAL D.A.C. 2150/51
COMPONENT PART # \ DESCRIPTION QTY REFERENCE
___—:;;SI;;— —_[C DIG AD7542J CMS D.A.C. 12 BIT 2 U3, 6
M470213- IC DIG 74SC138 CMS DECODER 10F8 INVT 2 U7, 10
Ma70250- IC DIG 74SC541 CMS OCTAL BUFF/LN DR 1 U4
M472003- CAP. MONO-CER 20 PF 200V 2 C5, 6
m4a72020- CAP, ELECT 10.0 MF 20V TANT, AXL 2 Ci1,4
M472028- CAP. ELECT 1.0 MF 35V TANT AXL 3 C2.3,7
M477006— RES MF 200.0 0OHM 1% 100PPM 2 R3.,7
M477024- RES MF 10. 0 K 1% 100PPM 3 R9,10, 14
ma77028- RES MF 20. 0 K 1% 100PPM 1 R1S
M477037- RES MF 100. 0 K 1% 100PPM S R1.2,11, 12, 16
M47707é— RES MF 4.02 WK 1% 100PPM 1 R13
M48000&—- POT TRIM PC100. 0 OHM M/TRN RECT END ADJ 2 R4,RB

mM480012- POT TRIM PC 10.0 WK M/TRN RECT END ADJ 2 RS, Ré&



-

(]
]

be P LAY AR

IR

AS™H

im

CH
SCH

1405342

4417073
4621033
M421334
1421064
M621065
44210606

4421071
M4S70S57

ML63372
1462015
M6635046
M4LL8047
M470213
4470223
ML70236
4470264
670376
4472302
164720198
1472020

M6472028

SY,JUAL CHAN'L INPUT

QUALIMETRICS, INC.

 ———— e . -

JF MATES2IAL SINGLE LZIVEL REPORT

DESCRIPTION

2 CRv“AL ORDER QTY
ASSEM3LY DR
RD 01
ENG2 CHAMNGE
RD 01
SCHEMATIC
RD 01

: 10

AWING

ML0LL92=-003
NMUMBER
2811

M4044593=-004

PC3 FAB,CUAL CHAN'L INPUT 2

RD 01 A/W 199261 3
R0 02 ECN 2811

TESMINAL 8LOCK,SINGL,PC MTL.ENC
RD 01 Jl-¢

POST,JUMPER TERM 36 POS DUAL R
RD 01 Wl=-4

CJP, JUMPER TESM, °C3
RD 01 W&

DIP SOCKET @& PIN TI (C3404802

DI® SOCKET 14 PIN TI (C341402

DIP SOCKET 16 PIN TI C841602

DIP SOCKET 28 PIN TI (C3842802

XFRMR, TELE COUPLING, 600=600CT

APPRQVED SOURCES:

STANCOR TTPC=46

MICROTRAN T2114
RD 01 T1,72

DIODE ZEN. IN4735A 6.2V 1 W
{0 01 CR1=4

IC LIN SES32 QP AMP DUA
RD 01 U4

IC LIN MC78LOSAC VOLT REG +
RD 01 U9

IC LIN MC79L0SAC VOLT REG =
RD 01 U8

IC DIG 74HC138 CMS DECODE 1 G
RD 01 U3

IC DIG 74HC32 CMS QUAD 2-INM
RD 01 U1l0

IC DIG 74HC02 CMS QUAQ 2-IN
RD 01 U2

IC DIG MT 3865xC TOUCH TONE
R0 01 Ul,7-

IC DIG, CDP187%E DUAL CNTR/T
]D 01 US.$6

CAP ,MONO~-CER 10 PF 200V
D 01 C3

CAP,MONO=-CER .1 ME SOV
RD 01 C5.9

CAP,ELECT 10.0 MF 20V TAN
RD 01 Cl11,13

CAP,ELECT 1.0 MF 3Sv TAN
RD 01 Cl2,14

s

-
<
L]
e
“
C

.2000
.0000
.0000

1.0000

4.0000
4.32000
1.0000
1.0000
2.0000
2.0000

2.0000
2.0000

4.2000
1.0000
1.0070
1.0000
1.0000
1.2000
1.0000
2.0020
2.3000
1.3000
2.2090
2.3000

2.0000

0
uoM v



QUALIMETRICS,

I N [ ————— e i

ILL 9F YATSIIAL SINGLE LEZVEL REPQORT

n

COMPCMESNT

DESCRIPTICN ITY EACH UOM
CAP .,MONO=CER .GQ47MF 120V 4.0030 £
XD N1 C1,2,3.9
ELECT 22.0 MF 35V 1.000C =
D 21 C10
CAP,DIP*D CER 2.2 MF 50V 2.0000 E

RD 01 Ca,7
ME 604.0 OHM 1% 100PPH 4,0090 3
RD 01 R2,3,6.,7

RES MF 2.0 - MEG 1% 100PPM 2.0000 £

°0T TRIM PC 2.0 X M/TRN SER 2.0000

CRYSTAL, 3.579545 “HZ, HCl3/U 1.0000

RD 01 R1.2

m

RD 01 R&.,5

n

W 01 Y1

ELECTRONICS

JORK CELL

(]

-



TIME 10 30 23

MASTER PART #
DESCRIPTION

QUALIMETRICS. INC.
BILL OF MATERIALS LISTING

M404531-
PCB ASSY. C.P.U. 2151

COMPOMENT PART # \ DESCRIPTION

ECN-

NOT-

PRO-

SCH-

M404531-

M4a0S334-

M421034-

Ma21064-

M4a21065-

M4zZ1066-

M321068-

- ——

ASSEMBLY DRAWING

ENGR. CHANGE NOTICE

NOTE. SEE REMARKS FOR SPECIAL INST:

PROGRAMING PER CUST SPEC

SCHEMATIC
PCB ASSY, C.P.U. 2151
PCB AFB, CPU 2130

POST, JUMPER TERM 3& POS DUAL ROW .1 X .1

CUP, JUMPER TERM., PCB

DIP SOCKET 8 PIN TI C840802

DIP SOCKET 14 PIN TI CB41402

Cc841602

DIP SOCKET 1& PIN TI

DIP SOCKET 20 PIN TI CB42002

QTY

11/26/86
PAGE 1

REFERENCE

13

TABBED ON
M404486—-003

#2443,
#2606

2594

DO NOT INSTALL
ua

PROGRAM TO
M395019

TABBED ON
M4a04486-004

M199253, PCB
MUST BE AT
ECN #2606

P9

Wl

SOCKET

SOCKET

SOCKET

SOCKET



TIME 10: 30 495

MASTER PART
DESCRIPTION

=

PCB

QUALIMETRICS, INC.
BILL OF MATERIALS LISTING

M404531 -

ASSY, C.P.U.2151

TCOMPONENT PART # \ DESCRIPTION

M421072-

M4Z21099-

M421147-

M4a21157-

Ma&30232-

M4a70190~-

M470205-

M4a70213-

M470214-

M470216-

M4a70221-

M470223-

MA70236-

Ma70248-

DIP SOCKET 28 PIN TI

DIP SOCKET 40 PIN TI

HEADER, MALE,

HEADER STRIP

HEDR

STRP, SNGL ROW,

HEADER FEMALE. SNGL.

cB842802

cB44002

3 PIN SINGL ROW

17 POS. SOKET SNGL ROW

4 POS, RT. ANGL.

ROW 10 PIN

DIODE SWTH IN4148 10MA 75V SI

IC

IC

IC

IC

DIG

DIG

DIG

DIG

DIG

DIG

DIG

DIG

DIG

MC14585

82PCO08

74SC138

74SC373

NSC-800

74HCOB

74HC32

74HCO2

HM&264

cMs

PMS

CcMS

DMC

CMS

MCS

CMS

cHMs

CcMS

COMP 4BIT MAGNITUD

BI-DIR BBIT XCVR

DECODER 10FB INVT

OCTAL "D" LTCH N-INV

CPU LO-PWR

QUAD 2-IN AND

QuUAD 2-IN OR

QUAD 2-IN NOR

RAM 8K XB (64K)

QTY

11726786
PAGE

REFERENCE

2

-

SOCKET

SOCKET

P8

P10

P7

CR1

ulé

U3

uio, 20

uie

uliz2

Uls

Ul



TIME 10:31° 10

QUALIMETRICS, INC.
BILL OF MATERIALS LISTING

MASTER PART # M404531 -
DESCRIPTION PCB ASSY, C.P U 2151

“OMPONENT PART # \ DESCRIPTION

 Ma70250-  IC DIG 745CSa1 CMS OCTAL BUFF/LN DR
M470252- IC DIG ICM7555 CMS TIMER
M470264-  IC DIG MBM27C256-30 EPROM 32 X 8 CMOS
M470269- IC DIG NSC8S8 CMS UART
M470270- IC DIG 75182 DUAL DIFF.LINE RCVR
M470271- IC DIG 75183 DUAL DIFF. LINE DRIVER
M472003-  CAP, MONO-CER 20 PF 200V
M472004-  CAP,MONO-CER 33 PF 200V
M472020-  CAP,ELECT 10.0 MF 20V TANT, AXL
M472027-  CAP,MONO-CER 2000 PF 1KV
M472028-  CAP,ELECT 1.0 MF 35V TANT AXL
M47205i-  CAP, MONO-CER 1000 PF 200V
M472053-  CAP,MONO-CER . 047 MF SOV
M475041-  RES CC1/4W 10.0 K S%
M4750S6-  RES CC1/4W 100.0 K S%

QTY

11/26/86
PAGE

REFERENCE

3

n

10

Ul4, 18
Uil

PROGRAM TO
M595019, THEN
INSTAL IN US

Ub
U7
us
c7
c8
c13
ca
c11
cie

C1—3- 5: &, 9»
10, 12, 14, 15

R4



TIME 10:31. 37

MASTER PART
DESCRIPTIDN

CCMPONENT PART #

QUALIMETRICS., INC.
BILL OF MATERIALS LISTING

= M404531 -
PCB ASSY. C.P.U. 2151

\ DESCRIPTION

M47350&68-

Mma75148-

M477026-

mMa77086-

Maga022-

M491090-

Ma91091 -

REC CC1/4W 1.0 M 5SZ4

RES ARRAY 5 100.0 K 2% INDV RES SIP10

RES MF 15.0 K 1% 100PPM

RES MF 40. 2 K 1Z 100PPM

CRYSTAL MM1BN 3. 6864 MHZ

CABLE ASSY,CPU TO PWR SUP 2150/51

CABLE ASSY.CPU QUTPUT

QTY

11/26/86
PAGE

REFERENCE

a

n

R3

RP1.2

R1

Uiz, 17



