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ABSTRACT

The construction and use of a programmable, fully

automatic data acquisition and control system ("1IDAS 17) is

reported with application to probe surveys in a

turbomachir.e. The MIDP.S IV system was designed to record up

to 48 channels of analog data, position an! align a

pneumatic probe in the direction of flow in surveys across a

flow passage, and control the operation of up to four

Scanivalve pneumatic switches. The FXDAS IV input and

output is presently via a teletypewriter keyboard and

paper-tape punch. «k direct interface with the

Hewlett-Packard HP 9830A calculator is a logical

modification of the systsi.
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I. INTRODUCTION

The equipment described in this report was dssiqned in

answer to the particular needs of the Turbopropulsion

Laboratories at the Naval Postgraduate School. In the

testing of compressors and turbines, at each operating

condition, data must b« recorded from many channels of fixed

instrumentation in steady state. Also, translational

surveys of flow fields at various locations within the

machines are often required. Probes are used which must be

aligned with the flow direction by rotating the probe to

balance the pressures sensed at two pneumatic ports before

data are recorded. ^or safety reasons, these surveys must

be remotely controlled and the data remotely recorded.

A data acquisition and control system was designed to

perform these *rasks and to interface with the Hewlett

-Packard Model 9830 A calculator system for data reduction

and presentation. The design of the system was initiated K v

It. J. W. Stura°s who had previously applied

microprocessors to the control o* data acquisition and

recording [Ref. 1], The present author completed the data

system hardware, designed and constructed a traversing

mechanism with linear and angular drives, and programmed the

control and acquisition software in PL/H.

This document will serve both as a desian report and as

an operation manual. The system and its relationship to the

existing test eguipment are shown schematically in Fig. 1(a)

with views of the eguipment given in Figs. 1(b), 1(c), and

1(d). It should be noted that by programming changes only,

the MIDAS IV system is applicable to a wide range of data

acquisition and control tasks. In this document, however,

12



it is described in the context of its use in compressor

testing; in particular, in acquiring data frow a traversing

probe system. The probe traversing mechanism mounts on the

compressor case and is controlled either manually (for

calibration) or automatically bv the MIDAS IV system. ap to

four electrically-driven rotary pneumatic switches

(Scanivalves) can be used. Each Scanivalve sequentially

connects U8 pressure lines from the test rig to a single

strain cage transducer connected to one input channel of the

MIDAS IV. Forty-four othpr input channels are available for

electrical signals. Program inputs, program control, and

data output for MIDAS IV is via a teletypewriter unit. The

punched-paper tape output can be input to the

Hewlett-Packard 9830A calculator for analysis. P. wired

interface between "IDAS IV and the HP-9830A is considered to

be a feasible and practical Bonification of the present

system.

The MIDAS IV system is described in Section IT. *

description cf the hardware is followed by an explanation of

the programs used to operate the system in Section II-? and

II-F. The prob 3 traverse mechanism and drive circuits are

described in Section III. The main bodv o c this report is

intended to give a description and a General workina

knowle?ae of the complete data acquisition and control

system. Details of the hardware and software needed to

trouble-shcot or modify the system have been arrancred in the

Appendices. The operational proceedures are summarized in

Appendix D.

13



II. MIDAS IV DJTR ACQUISITION AND CONTROL SYSTEM

A. GENERAL DESCRIPTION

The components of the MIDAS IV system are shown

schematically in Fig. 2. At the heart of the system is a

Pro-log Model *PS-805 microprocessor which can be programmed

with programmable real-only memory units (PPO^S). These

units, proarammed, retain the program when power is + urr. a d

of f . Thus software replaces the hard-wired logic found in

earlier steady-state lata systems. Scanning and recording

of up to forty-eight channels of input data is controlled by

the software programmed onto thp PROHS of the

microprocessor. The control Drogram also sends outDut

sianals to control the operation of up to four Scani valves,

and to control the motor irive units on a prob° traversing

mechanism.

The rorty-pight inputs of analog data are multiplexed to

a single Digitec digital voltmeter (DVM) under urogram

control. The data received by the microprocessor is printed

and punched onto paper tap? by a teletypewriter, also under

program control.

Genpral specifications and features of the system are

summarized in Tables 1(a), 1(b), and 1(c). Views o^ the

front panel of MIDAS IV are shown in Figures 3 and U.

1U



B. HARDWARE COMPONENTS

1 • Mic ropro cessor

A Pro-Log Corporation M^S-°05 8-bit microprocessor

is used in the MIDRS IV system. Reference 2 provides a

complete description of the microprocessor and the

programming requirements. The specifications summarized in

Tables IT (a) and 11(b) are reprinted from Ref. 2. Briefly,

the MPS-805 is a diaital microprocessor using an 3009 CPU

chip. Tt has ex+en^ei input/output capabilities (6 input

and a output ports) , 4095 words of ?0 v
i (2CU Q is standards ,

and presently 2048 word? of RA^. T f more memory is reauir?"

a further 2043 words of PA1 can be added through the

installation of RAM Chios (Pro-Log #D1002) to the R A v card

(Pro-Log 58117). RAM contents remain unchanged until new

information is written over o) J
, or the power to the system

is turned of c
.

The microprocessor can be interrupted an"} restarted

at any time by pressina the RESET button which is shown in

Fig. 4.

2. A na log Inp_ut Hfixix^s

Pressure transducers, thermocouples, strain gaaes,

and potentiometers are devices currently used in conjunction

with the MIDAS IV system. The pressure transducers and

stain gages are electricallv similar and act as variable

resistances in one leg of a Wheatstone bridge. '"he bridge

outputs a voltage proportional to the Dressure or strain.

Potentiometers require a power supplv and produce an output

voltage depending on the potentiometer's resistance.

Thermocouples require no power supply and generate only

millivolts of electrical output. In order to accommodate

15



these various measurement devices, the analog inputs to

WIDAS IV are connected to signal conditioners.

3 • Siona 1 Cond i tioners

The purpose of the signal conditioners is to provide

power to the analog device, to accept the resuLtinq input

level of the analog sianal, and to output a signal in the

rangp required by the digital voltmeter (±1.3999 volts).

Channels 1 throuah 13 are available for pressure

transducers, thermocouples, and strain gages, while channels

41 through U7 are desionei for potentic-^t ric inputs.

^ •
M ultiolexers

Mult iplexir.a allows a nurb^r of electrical inputs to

be connected in succession to a sinale reasurement device,

in this cas"3 a digital voltmeter. In the *IDAS IV systei

three Date! (•'"'odel IHH-16) sixteen- input analoa

multiplexers are used rp?f. 31. The three outputs are

conn°ctM in parallel to the iigital volt-^e^^r. 1^° outputs

of the U3 sior.al conditioners ar^ connected to the inouts of

the three multiplexers. The -^esired channel (1-^8) is

selected when an address signal and a multiplexer enable

sianal are received from the microprocessor.

5» Digif al y_°_i!HLl2!l2I lHi2i^.22l.

A Diaitec digital voltmeter (DV*) measures the

signal voltage selected by the multiplexer. The DVM

converts th° analog vo1*-aae into a diaital value which

appears in the display of the instrument. The digital value

is simultaneously output on the rear of the DV'1 as four

BCD-numbers which are read by the microprocessor 'Re f . 4"?.

16



6. Input/Output ^S^ices

An ASF-33 telety pewriter [Ref. 13] is the

input/output device for the MIDAS IV system. Since the

microprocessor outputs &3CII serial characters, the MIDAS TV

system is compatible with other equipment using the same I/O

format, such as the H T5-9930A with a teletypewriter interface

ROH.

C. PRONT PAREI DESCRT?TT^'T

1 • HP.2°JI Z^°Hl. 5.£2ll2H

?ig. 3 is a view of the upper front section of the

KIDAS TV console an3 shows the location of the following

components:

1.1 led Display shows the current channel and

oort to which the multiplexer and Scanivalve, if

it is sei°col, are set.

1 • 2 Thumbwheel H^ilches are only active in the

calibrate mode and are used to manually select a

desired channal.

^ • 3 ?2JL£ s
-l v l!122 Button advances the selected

Scanivalve continuously until released. The

advance rate permits the aser to increment one

port at a tite. The pushbutton is only active

when channels 1 through 4 are selected on the

thumbwheel switches and the system is in the

calibrate mode.

1.4 Probe Traverse Control moves the traverse

mechanism up or ^own. This enables the operator

to calibrate :>r to reposition the probe for a

survey. Jjhe 2E2E1^12B i§ unaf fQc+ ed by the

program selection.

17



1.5 Digital Z2ltmeter converts the various

analog inputs into digital values for the

microprocessor (see Sec. II. B. 6) . The "on/off-

repetition rate" switch and the "mode selection"

switch control its operation.

1.6 S12H3.I £2!l<liti oners, each of which are

provided with "ballance" and "span" controls,

allow the rang 3 of each analog input to be scaled

to produce ± 1.3999 volts.

1:2*21 Scanivalve H-2--- -^ItQH (not shown in

Fig. 3) advances the Scanivalve to the first port

and is located to the left of th.p Port Advance

3utton.

18



2« Lo^£JI 1120.^. Section

Mg. U shows the location of the Pro-Log ^PS-805

microprocessor in the lower front section of the console as

well as the following components:

2.1 E±§et Button which is used to interrupt the

microprocessor and cause it to wait for a new program

selection.

2.2 Main Power Switch is a circuit breaker type switch that

controls power to the console.

2-3 3 i c r o p r pees s o r Po-v^E Swj_tch and Indicator Liiht control

the power to the FPS-305 and indicate when it is on.

D. PEA? PANFI DESCPIFTT3 v

;

Eiftv-four connectors are used to interface peripheral

equipment with th» £IPAS IV system. Fig. 5 shows the

connectors located on the rear panel of the console. The

connecter allocat ion^is given in Table III.

E. SOFTWARE PROGRAMS

*IPA3 IV performs the ^unctions of scanning, ligitizing

and recording data, an! supplyina output control signals as

a result o* pre-prograsiming of the microprocessor. The

programs are constructed from subroutines to allow efficient

use of memory spac» and ease of ^ebuggina.

The construction of the control program, called

"Monitor", allows the selection of one of eight possible

branches or "modes" of operation. The eight modes are

listed in Table IV. Operation in each mode requires the us*1

of different subroutines as shown in Fig. 6. The function

of each subroutine is summarized in ?abl Q V. ^low charts

19



and listings of the subroutines are given in Appendix 3.

Proceedures for changing programs are given in Appendix D.

F. OPERATION VIA PPOGPAM "MONITOR"

The operation of MIP^S IV consists of running the

program, "Monitor", at the teletypewriter. Step-by-step

procedures for operatina the system are given in Appendix 0.

In this section, the available modes of operation are

described. The mode is selected by entering the mode

selection number at the teletype after the PESFT button is

pressed. A list of the mode selection numbers is given in

Table TV. A summary listing of this table can be obtained

by entering "0" followed by a "space" at the teletypewriter.

1 . MIDAS TV Mode T.ist ing

The operator enters "0". In this mode a list of

mode selection numbers is typed on the teletypewriter.

Control is automatically returned to the beginning of the

"MONITOR" proaram, and another mode selection input can be

made.

2 • Calibrat ion Mode

The operator ent?rs "1". This mode is used to set

up instrumentation and to calibrate the electrical analog

signal at the DVM to the physical measurement. In the

CALIBBATIOW mode, th» operator can select any of the 48

channels and any port on each of the four Scanivalves usina

the thumbwheel switches and the port advance button. The

selected port and channel numbers appear in the LED display

and the voltage output from the signal coniitioner is

displayed by the DVM. Thus in this mode, the "balance" and

"span" controls on the signal conditioners can be adjusted

20



to provide an appropriate "zero" and "range", respectively,

for each input.

The CALIBRATION node can also be used to select and

monitor particular channels while testina is in progress.

To exit this mode, the RFSFT button is pressed.

3. Progra m Scan i^ode

The operator enters "2". In this mode the operator

first programs the seau°nce of channel/port combinations to

be scanned when iata is recorded. f-^cond, the required

increments and direction o^ Drobe movement are program1^

.

The required entries and r
T rv + are given in Appendix D.

3riefl7, two tables of information ^re input. The firs 4-

table, the Scan Control table, lists the channel and port

number, the maximum lifference between two successive D? w

readinas or this channel which ca n b 3 accented as inii eating

convergence has occured, and *-he tine In tenths of a second

that the microprocessor should wait before the first

reading.

The Scan Control fable is terminated bv enterina "F

in the "channel" column.

The seconi •'able, the Probe Control table, lists the

amount, in hundredths of an inch, that the Drone i s to move

and the direction of movement (3 or 1).

The Probe Control fable is terminated by entering ?F

in the "Amt" column. during OA.TA ACQUISITION mode, the

channels listed in the Scan Control table are scanned and

recorded for each position of the probe entered in the Probe

Control table. If no prob^ is used r a "zero^l for the amount

and a "zero" for the direction is c ^.t. a r ri '1 in the ^robe

21



Control tablfi wh_ich is t 3 £ HIin 2: ted with a FF as before^

4 • 1M2 TAP E *ode

^he operator enters "3". In this mode, the Scan

Control and Probe Control tables can be entered from a

pre-punched paper tape. The tape is punched with the

teletypewriter in the "IDCAL" mode. An entry of data is

alw avs read as the number E2.i£ i222.iiii2lY. 222222111112 3.

soace^ Thus carriage return ani line feed commands can be

harmlessly included on the tape if they are followed by a

number pair and a space, for example, C D
, LF, 03, "spac^".

Consequently, the entries on a paper tape can be made such

that the information is simultaneouly typed ir. a readable

form. The information is entered as it is in the PFOSUAM

SCA >T node except that the teletypewriter does not prompt t
u e

operator. It is mandatDry at the FF ending the 2212

2°.2i22i tablq be in the 22*i2B n.2l!l H2§il22I!i -
P i* - s not,

the Probe Control fabl^ will be read as an extension of the

Scan Control table. The 22.1122 t
yll LE222 Control table

must be in the "Amount" position in order ~o terminate ^'n
2

tab le. If the tape reader continues to run after the end of

the paper tape it is probable that one of the two FF's were

entered in the wrona column. The last three ASCTj

characters on th<= papar tape should be the number pair, FF,

followed by a "space". If adlitional characters follow,

they are ignored.

5 - 2hlh. A^25ISITT22 Hade

The operator enters "4". In this mode, data scans

are performed as programmed in the PROGRAK SCAN' mode. When

the DAT* ACQUISITION mode is entered, the microprocessor

first checks whether the required amount of probe movement

equals ?F, since this indicates the end of the run. If it

is not, the probe traverse mechanism is activated in H =
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direction specified by the Probe Control table entry for a

length of time that qives the desired incremental

displacement. The microprocessor then reads the first entry

in the Scan Control table. Tf the "channel" number is not

FF, the correct channel and port are selected. After

waiting the amount of time specified by the Scan Control

table, the DV* is sampled on two successive scans. The two

values are compared and if the maanitude of the difference

is less than the tolerance given in the Scan Control table,

the flveraae of the two readings is returned. Tf the

tolerance is not ire 4- in sixteen attempts, a value of 15000

is returned. If the DVH is overrange (the analoa voltage ^s

outside the ±1.3999 volt range), a value of 1U000 : 3

returned. The channel number, oort n'lr^^r, ari the return?^

data value are output on the teletypewriter.

The microprocessor then ch°c v.s the nfcxf channel

number in the Scan Control table for F? and repeats tne

above process. The cv~le is repeated until ^F is read, a

t

which tire the next entry in the pr ^o control table is

checked for FT. Tf F^ is read, the proaram is termin^t^ 1

and control returned to MONITOR, otherwise the above

process is repeated.

6 • HH^OHI DISPLAY and MFMO°_y_ EDTT Mo les

The operator enters "5" for MEMORY DISPLAY and "6"

for MEMORY EDIT. These modes are uspd toaether to fir^ v

display and then to change what has been entered into RAM.

They are available for software debugaina. --owever, they

are most frequently usr-d to make individual changes in the

Scan Control and Probe Control tables. For example, the

Scan Control table is stored in HAM beginnina at address

1100H. Five successive number pairs beginning with the

channel number constitute one line of the table. To display

a number of lines starting from the top of the table, r irst
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"5" followed by a "space" is entered, then "11", "space",

and "00" , "space". Following a computer printed hyphen, the

address of the last line to be displayed is enteral as two

number pairs each followed by a space. A printout is

obtained on the teletypewriter of the desired block of RAM.

After noting the exact address of the number pair to be

changed (not<= that the addresses are in hexadecimal and not

decimal), the ooerator enters selection number "6", a

"space", and the address. por example, "U, soace, 11,

space, U3, space". In the ME^OPY EDIT mode, the existina

data in RA:i location specified by the entered address is

printed on the teletypewriter and followed by a hyphen. The

corrected lata is then entered. The program automatically

prints the number in *-he n°xt location and a correction can

be mad° if required. (If no data is entered before **-e

space, a ??ro is written into PAW in olace of the previous

contents.) ^he RESF'" button :'.s Dresi-- to terminate ^e
MEMOF.Y EDIT mode. T hp 33.Tie proceelur» is follo^e! to edit

entries in the Probe Control table, which is stor^ 1 in RAFI

beginnin at address 143QI?. The KEKOP.Y DISPLAY node car. he

reentered followina MEMORY EDIT for a '

r inal check o c the

entries in the tables.

An experienced operator can also enter new machine

language programs using the MEBOBY EDIT node. (The

organization of ROtf and RA* is shown in Pig. 7.) The next

section describes how mi orocroce^sor control is trans^er^d

to such a program.
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7. RESTART Mode

The operator enters "7". On entering this mode,

microprocessor cont-.ro] is transferee! to the address

entered following the selection number ^nd a space. cor

example, a machine language proqram beginning at RAM

location 1500H would be execute ^v entering the selection

number "7" and a space follow^ by "16, soace, 00 r space".

The RESTART r<ode is terminated bv pressing RESET.
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III. PR33E AND TRAVERSE MECHANISM

A. GENERAL DESCRTPTIOF

fneuaatic probes, such as that shown in Eiiure 8(a). are

frequently used in turbomachinery applications to determine

the pressure distribution and flow direction between blade

rows. The flow direction at a giver, location is partially

determined by rotating the probe until the differ en 4- ia 1

pressure between two side ports (see ? ig. 8(b).) is zpuo

("yaw" balance). In this condition, the complete velocity

vector can be determined from the pressures registered I y

the different probe ports with reference to calibration

charts or equations. "Taw" balanced probe readinas are

recorded at intervals across the flow. The Probe ""raversincr

Mechanism (PTJJ) , shown in Eigure 9., was designed to

position and balance th<^ pneumatic probe during a survey

under remote control.

The mechanism can be operated in threp mode^: "manual",

"semi-automatic" (automatic yaw-balance and manual

traverse), and "fully-automatic" operation und^r control, of

MIDAS IV. In the manual mode, the operator controls the

angular and vertical positions of the probe using the

control oanel shown in "igure 10. "his mode is used c :r

check-out measurements. It can also be used during a test

if it is safe for the operator to be in the test cell. Tn

the semi-automatic mode, the side pressures (Fig. 6(b) .) are

applied to a differential pressure transducer which prohc a s

a control signal for the angular probe drive. This enables

the probe to track the "yaw" direction automatically while

the traversing movement is controlled mannuallv. In the

26



third mole, fully-automatic, the probe is moved totally

under program control of MIDAS IV. "Yaw" balance is

maintained as in the semi-automatic mode, and the transverse

motion is controlled by the microprocessor according to the

programmed entries in the Probe Control table (s = e Section

II-F) .

B. HAPPWARE COMPONENTS

1 . Trav erse Wechanisa

^he traverse mechanism was designed to accommodate

probes having a shaft iiaseter e-qual to 0.2^ inch with a

shaft length of at least 12 inches. A variety o r probe

types can therefore b^ ass 1
. retails of the probes are not

given h^re. The application of *-.Y.^ mechanism is described

with reference to the probe shown in Pigure ^
(
a.) .

The Probe Traverse Mechanism was d c:vel~>o r:i from an

existino motorized probe drive of uncertain identity. Tt

was necessary to change gaarinq on the transverse drive, to

add position potentiometers, and to iesicrn xountini hardware

for the nrobe and for attachment of the mechanism itself.

Figure 9. shows the comoonents of the traversing mechanic-'.

As the probe rotates, tha rotational iisolacement is trac vM
by a Cervex potentiometer. Transverse displacement is

tracked by the linear potentiometer, and limit switches are

provided to protect the components in event of a

malfunction. Connecting cables between the traversing

mechanism and the control panel can be disconnected for ease

of set-up.

The mounting plate for the PTM was designed for the

1-bolt pattern used throughout the Naval Postgraduate School

Turbomachinery laboratories. Thus, the PTM can b<=> used
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without modification on 3ifferent pieces of test equipment.

The PTtt base, the angular potentiometer, and the orientation

of the probe in the PT1 are adjustable, which provides

flexibility when space is limited.

2. Control Panel

The control panel, shown in p igure 10, is used when

operating in all modes. The panel contains the drive

circuits, the power suDplies, and the interface connections

to the MTDAS IV system. The control panel operates on 110

volt-63Hz AC Do*er and is located nithin a few feet of the

PTM. The conn_£2!li2-l 12 *IQ15 II i§ L2t. H££^^51£Z. ZQ.L ^HZ'lll

or semi-automatic operation.

C. OPERATION

1 . Set Qo

The probe is held in the ?rob-^ Traversing Mechanism

by three nylon-tipped, s?t screws in a collar at the too of

the icechani su. Thus the orobe can be installed in any

desired position. Tn the semi or f ull y-au t onatic modes, the

differential pressure transducer must be connected to v he

cortrol panel which contains the transducer power supply.

The oneuma*:ic pressure lines must be connected wit^ci 4-

leaks, between the transducer and the #2 and 13 probe

pressure outlets. (See P iq 9(b).) ?or operation with the

tfI~>AS IV svstem, the transverse drive and potentiometer

circuits are also connectei. (See Fig. C.3.) When the

power switch is turned on, the PTH is ready to operate.
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2. Manual 3^3 5 ejn i- aa t otna t_i_c Moj.es

Switches are provided on the Control Panel (Fig.

10.) for manual operation of the PTH. The translat ional and

angular drive motors are controlled by the operator. In the

semi-automatic mode, the anaular setting of the probe is

automatically controlled by a feedback circuit in which a

gain adjustment is provided. T f the crain is too high the

probe continups to "hurt" for the balarce condition. Tf the

gain is too low the probe does not folio* the flow direction

accuratPly. The crain can be adjusted by the operator. A.

water-filled, J-^ube manometer which measures pressure

differential between the n r:>be side port^ is a good

indicator of correct or incorrect adjustment.

3. Automatic Hode Us in 2 ^I^AS TV

In this mode of operation the HID IS IV prDvides the

siar.al that powers the tra nslat ional movement of the pro^^.

The control program in VT ?^. S TV allows m^voTer. 4- of the pr

in multiples of 0.01 inches. Since the automatic angular

tracking circuit also operates in this mode, the probe is

maintained in allignment with the flow direction as it

translates from one position to another.
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17. CONCLUSIONS

The MIDAS IV data acquisition and control system has

been built, programmed and initial tests have been made with

a traversino probe mechanism. While experience with the

application of the system has teen limited so far, several

conclusions can be stated:

A wired interface between the MIDAS IV and the Hewlett-

Packard 9830A calculator is a feasible and desirable

modification of the present svstem. Ey bypassinq the

teletype printing and punchina operations, the tine to

complete ? lata scar is greately reduced. furthermore, the

need to handle paper tape is elimi: , enabling on-line

reduction of data. The interface ; s straightforward since,

as with the teletype, V.IDAS IV I/O operation? use A^C T T

serial format, and teletype interface kits are available for

the HP 9*?Qb.

A further improvement in scan ra+-e would be obtain"? by

replacing the present Diiitec OVM with a more recent

solid-state, high-speed (./0 converter. This mo iif icat ion

would involve the cost of the new converter and possiblv

minor changes in the pre?en^ software. No chanaes in the

present software would be necessary if the replacement

converter output is in *he same format as the Digitec.

More experience is needed to determine whether the

motors on the probe traversing mechanism should be replaced.

The high noise level of the present motors is undesirable

and failure of electrical components may occur in time. Low

noise, brushless motors are commercially available should

this modification be necessary.
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The MIDAS IV is a fully flexible system and is not

limited to turborcachinery applications. Since the sianal

conditioners are designed to accept any uheatstone bridrje r

poten tioraet ric or thermocouple input, other applications

might include structural analysis using strain gages, or

wind tunnel testing.

The concept of substitutina software for hardware in a

data acquisition system is beneficial because o I

flexibility, reduced maintenance, ar.d lack of complexity.

If a system component, *n a /d converter for ins^nce, is to

be replaced, changes in software can be mace easily, Such a

replacement could be lifficult in a system asing onlv

hard-wired logic. Sysfem maintenance is simplified since

there ire fewer components to fail, and the !i cr iculty c r

f aul f - f in ding in interconnected hard-wire * logic circuits is

lara^ly eliminated.

31



TABLE 1(a). OPERATIONAL SPECIFICATIONS OF
MIDAS IV

1. Completely self-contained system for
4 Scanivalve inputs, 36 bridge- type inputs
or thermocouples, and 7 potentiometric inputs

2. Individual channel monitoring capability

3. Completely programmed for all operating
functions

J+. Programmable convergence specification
for each channel

5. Pro.~ramr.able sampling time delay for damped
signal inout or. each channel

6. Automatic non-convergence and overrange
indication on all channels

7. Random channel selection and calling order

8. k£ iigit A/D with signal conditioning
capability or. each channel

9« Scans and rec- T":c up to °0 channels/mini

10. Self-contained F/'V for ?.?"•! measurement

11. Automatic pneumatic orcbe positioning
and yaw angle ballancir

12. Full probe-position recording canabilities

13. Serial I/O for direct connection of ASR-33
or other ASCII compatible devices

1^-. Self-contained power supplies for Scanivalves,
bridges, and probe traverse mechanism
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TABLE 1(b). TECHNICAL SPECIFICATIONS OF
MIDAS IV

1. Input Points t U7

2. Measurement Functions:
A. Thermoccuoles
B. DC Voltages
C. Potentiometers
D. Wheatstone Bridge Applications

3. Resolution:
A. + 0.2 mV for DC (after am.Dlification)
B. 0.01$ of full scale for Thermocouples

*K Input Impedance: Determined by amplifier
gain

5. Noise Rejection: 30db

6. Digitizing Techniquei Ramp

7. Display Rangei + 1
: °°9 Dibits

8. Calibration: All noi—al adjustments are
labeled on upper front panel

9> Operating Temperaturei 10 to 50 C

10. Power: 11 5 VAC 60Hz

11. Ventilation: Small exhaust fan on rear panel

12. Size:
A. Height - k ft.
B. Deoth - 2 ft.
C. Width - 2 ft.

13. Weight 1 150 lb.

1*J-. Case Construction:
A. 12 gage steel
B. 8 gage aluminum
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TABLE 1(c). ESTIMATED COST OF MIDAS IV

Pro-Log; Equiomenti

MPS-805 $790.00
PROM Chirks (HO ^90.00
ROM Card (#8116) 95-00
RAM ChiDS (8) 60.00
I/O Card (#8113) 105-00
Relay Card (#8^+02) 120.00

MIDAS IV Hardware:

Datel F/V (VFV-10K) 59.OO
Date] Mult iolexer (3)

(KM-16) 337.00
Simal C ondit i or. i n g

Card^ (^ rO 1035.00
Digitec A 'D 6^6.00
Thi :--.": wh c

: ?] Swj tch 20.00
LED Disi 10.00
5 Pin —:tcrs (

'-
E

)

75,
1^ Pin Connectors W 3.00
Power Suoplies 190.00
Power S hes and

Circuit Breakers 10.00
Metal Case 2 50. 00

Probe Traversing; Svstemi.'

Probe Traversing
Mechanism 750.00

Probe Control
Panel 285.00

ASR-33 Teletypewriter ^00.00

1660.00

269^.00

1035.00

800.00

TOTAL ESTIMATED COST: 6I89.OO

3^



TABLE 11(a). PHYSICAL SPECIFICATIONS FOR
PRO-LOG MPS-805

Physical

Three 4 5" by 6.5" printed circuit cards

- One S! II CPU .ard

- One 8114 Input card

- One 8115 Outrjt card

-One 81 16 ROM card

-One 81 17 RAM card

Connector Requirement for each card

56 pin. 28 po.ition dual read-out on 0.125 centers

CPU Card includes

8008 CPU
Crvital clock

Address latches, data buffers, and control decode circuits.

Power-on and external restart.

DMA buffers.

ROM Card includes

One 1702A PROM I
1 and eight PROM sockets

Socket foi .-j'v! expansion <.k,l i (up • •

RAM Car..! inclu

Ei^ht :io: RAM 1 1024 tn:->i md thirty-two RAM sockets

Socket for card expansion circuit (up to 4 cards)

Input Card m.ludes

32 TTL input selector circuits addressable in groups of 8

Socket for card expansion circu.t (up to 2 c

.

Output Card includes

32 TTL output latch circuits addressable in groups of 8

Socket for card expansion circuit (up to 6 cards)
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TABLE III. CONNECTOR ALLOCATION

CONNECTOR USE
NUMBER-

1 - k SCANIVALVE SIGNAL INPUTS

5 - UO STRAIN CAGE AND PRESSURE
TRANSDUCER INPUTS

IH - h7 POTENTIOMETRIC INPUTS

^8 MAGNETIC PLUX COUNTER INPUT

*+9 PROBE TRAVERSE MCHANISM
CONTROL

50 TELETYPEWRITER I/O

51 - 5^ scanivalve control I/O
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TABLE IV. MODE SELECTION NUMBERS

MODE SELECTION
NUMBER

3

MODE

MIDAS IV
HEADER

CALIBRATION

PROOF;,'/:

SCAN

READ TAPE

DATA
ACQUISITION

DESCRIPTION

TYPES OUT A LIST OF
THE MODE SELECTION
NUMBERS

ALLOWS THE SELECTION
OF EACH CHANNEL NCR
CALI ERA? I ON PURPOSES

1) THE ' RED :,:

OF Cr.'/ ;LS TO 3E SCA
can be : D, v/r:

provision for eng
allow;.
(SCAI "

.

2

)

" :

OF P.:

CAN
(PI S)

ALLOWS : r OF
VI.' PAPER 7

SEC NC2
OF PRC
CHAN': ...
outpu- data c:: :

PAPER TAPS

6

7

MEMO 3

Y

DISPLAY

MEMORY
EDIT

RESTART

PRINTS CONTENTS QV R i

OR RA! !V/EEN AD1 BESSES
REQUESTED

WRITES OVER THE CONTENTS
OF RAN

TRANSFERS MICRO] ISSOR
CONTROL TO A DES^ ?ED
ADDRESS AND BEGINS
EXECUTION THERE
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TA5LE V. '.'IDAS IV PROGRAM SUBROUTINES

1. 3CDKEX

2. CALIB

3. CHANNEL ORDER

fc, CONVERGE

5. DATAOUT

6. DIGTTEC

7. DISPLAY

8. FORMAT

9. HEX PAIR

10. MONITOR

11.

12.

13.

15.

16.

17.

MULTIPLEX

NEXT

ONE CUT

PAIROUT

PROBE ORDER

READ CORE

READ TAPE

18. SCANV

19. START

20. TTYIN

21. TTYOUT

22. WRITE CORE

CONVERTS DECIMAL NUMBER TO BINARY
NUMBER

CALIBRATION SUBROUTINE

CHANNEL/PORT /ERROR /TINE INFORMATION-
STARTS AT 1100H

CALLS "DIGITEC" UNTIL TV/0 SUCCESSIVE
VALUES CONVERGE. RNS AVERAGE
VALUE OR 15000 IF NO CONVERGENCE,

OUTPUTS CHANNEL, PORT N " ERS AND DATA

READS PCD VALUE FRCP DIGITEC AND
RE 1

!

CONTROLS T ED DISPLAY

AID TO OUTPUT FOR

CALLS TTYIN AND RETURNS A
BINARY "

•

PROGRAM TO S.- I DIFFEJ
MODES C? ( IN

OPERATES N PLEXE

TYPES "...TYPE "HE NEXT SELECTION PR"

OUTPUTS A SINGLE BI1

OUTPUTS A PAIR OF SRS

PROBE INFORMATION INPUT- STARTS AT l^OOPI

READS CONTENTS OF ROM OR RAP

READS A PAPEP TAPE INTO LOCATIONS
1100H AND 1400H

OPERATES SCANIVALVES

DATA ACQUISITION SUBROUTINE

INPUTS ASCII BINARY CHARACTER ?R^l\

TELETYPEWRITER

OUTPUTS ASCII BINARY CHARACTER TO
TELETYPEWRITER

WRITES ONTO RAM
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TEST

CELL

STRAIN GAGES

TORQUE

FORCE

DIFFERENTIAL PRESSURE

RPM (MAGNETIC FLUX CUTTER)

TEMP ( THERMOCOUPLES

)

POST ?I ON ( POTENTIOMETERS

)

CONTROL

ROOM

DRIVE

TURBINE

TEST

COMPRESSOR

PROES
DRIVE

PNEU'UTIC LII

(192) V
kS PORT

SCAN I VALVES {k)

DATA

ROOM

Figure la.

IV

DATA / 3ITION '

CONTROL SYSTEM

5R

HEWLETT PAC D ?
r.?-9 p 30A

CALCULiITOR SYSTEM WITH

1- MASS IORY DISC STORAGE

2. LINE PRINTER

3- X - Y PLOTTER

Laboratory Arrangement and Punct

of MIDAS IV (Schematic)
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FIGURE 1(c). MIDAS IV Console
and Teletype
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FTOTJRE 1(d) . HP-9«30A Data Reduction
Equipment

*3



12 11

10

3. MULTIPLEXER B0A?D 13

A
_&
? p =o,

15 S

J L
14

K3

I<

W 12 I0
prolog ii
:.:ps-*o^ 13
microprocessor^

Gfl I?

<0

17 16 18 ___

20

19

22

21 -^ 23

1. KPS-805 13. A to D Converter
2. Compressor 14. Scanivalve Advance
3- Multiplexer Button
4. Signal Conditioner 15- Thumbwheel Switch
5- Scanivalve 16. Display Card
6. Probes 17. LED DisDlay
7. Relav Card 18. Teletvpe Card
8. PTM Panel 19. ASR-33 Teletype
9. Probe Traverse Mech.(PTM) 20. Paper Tape Output
10. Voltage Divider 21. HP-9630A Calculato
11. F to V Converter 22. Line Printer
12. Magnetic Flux Cutter 23- X-Y Plotter

Figure 2. Schematic of MIDAS IV System
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Q
START
—

*

ENTER
SELECTION NUMBER

I
INPUT
"0"

TYPES
LIST OF
r.':ODS

SELECTION
NUMBERS
ON THE

TELETYPE—

INPUT
II 4 II

CALL PRATT ON
MODE

SCUTES
CN3

?Rr,3C
RESET

T
INPUT

procra:
-

SCAN
MODE

INPUT SC4

with mckan
ORDER"

. . S I -

r

INPUT
ii -j ii

READ
TAPE MODE

EXECUTES
SUBR0UT3
" R^- D TA P' "

INPUT PROBE
CONTROL :.-.'•: E

WITH "'PR05E
ORDER"

ENTER

Figure 6. Schematic of the MIDAS IV Control
Program - "MONITOR"
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© start

ENTER
selection number

INPUT
••Z4."

DATA
ACQUISITION

MODE

executes
su3R0vt t ::e

"START"

INPUT
11 c ii

MEMORY
DISPLA Y
rODE

EXECUTES
SUBROUTINE
"READ CORE"

INPUT
BEGINNING

AND
ENDING
ADDRESS

©

1
INPUT
"6"

MEMORY
EDIT
Tv'ODS

1

EX SCUTES
S E
'•;'jT rnv CORE"

BEGINNING
ADDRE

PRESS
R E 3

I
©

1
INPUT

II O II

RESTART
iv'ODE

INPUT
START T N";

ADDRESS
AND

CONTROL
IS

TR &.NSFERRED
T>n my • T1

T P "* S T'T f)N

PRESS
RESET

6

Figure 6. (cont.) Schematic of the T-'IDAS IV Control
Program - "MONITOR"
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ROM
CARD
#1

ROM
CARD
n

RAM
CARD

OOOOH

CONTROL PROGRAM
AND

SUBROUTINES

n?pT?i{

lOOO'rt

0800H

CONTROL ?RC^? '

!

AND
SUBROUTINES

0PFFH
J

PROGRAM IS
^RETAINED
rv/jTK POWER
OF?

DT J

HOOjT - -• ~iTRC
:~

* — J— — —
\ r~ -

- :-:

mucc ^...-. pO-'j'Tp DPT?

1^2-Lj/ CURRENT

lTUUra '4

Figure 7. Memory Allocation Map for L'.IDAS IV
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FTGURF. K(a) . Pneumatic Probe for Flow Surveys-
View of the Probe

51



THREE HOLE PROBE: PORT #1 TOTAL PRESSURE

PORTS #2 AMD #3 YAW ANGLE
INDICATORS

DO (<S^~^N

FIVE HOLE PROBE: PORT 4l TOTAL PRESSURE

PORTS £2 AND ^3 YAW ANGLE
INDICATORS

PORTS #4 AND ^5 PITCH ANGLE
INDICATORS

FIGURE 8(b). Pneumatic Probe for Flow Surveys-
Pressure Port Locations
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A n PEMDTX A. ITDAS TV HA7DWAPE MANUAL

A.1 PRO-LOG MPS-805 HTCPOPROCESSOP

The microprocessor used ir PlIDAS TV is a modified

version of the Pro-Loq *olel SPS-805, the specifications of

which are given in Tables IT (a) Bind E(b). Schematics of

the carls in thp NIDAS IV microprocessor are contained in

the following Pro-Loa drivings:

1. CPU CARD (3111) 5.

#100303

#100305

2. ROY CARD (Ml*)

#100378

#100325

3. RIB CARD fB 1 1 7]

1100332

#10032°

U. T/O BOARD (3113)

1100316'

#100313

INPUT BOARD («11U)

#100320

#100317

07TPUT ROAPD (8115)

#10032"

#100321

RELAY BOARD (3U^2)

#100333

#100336

The ^T0A5 IV us^s one ldditional r/O car*. f#*113) and

one additional ROM card (*3116). The number of input ports

was increased from 4 to 5 . PRO 1
* capacity w^s increased from

2048 to U096 words. The layout of the carls in the

microprocessor is shown in Eigure A1, an! a side view of the

relay card is shown in Eigure A2.

The extra wire-wrap connections required for these cards

and the original connections are listed in Ref. 5. The I/O

port assignments are given in Table A.T.
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A. 2 KOLTIPLEXF? BOARDS

Three 16-input Datel Model HH-16 multiplexers ?ire

mounted or. boards contained in a separate chassis above and

to the right of the MPS-805. Specifications are giv^n in

Ref. 3.

Piqure A3, is a schematic of the multiplexer circuit and

identifies the pin allocation of the card.

A. 3 SIGNAL CONDITION

Sianal conditioning circuit- a"^ incorpor^"' in

channels 1 to 07 to enabLe the analog incuts to b° scale" to

±1.39?° vol-t-s at the D¥3. Th^ circuit I:

3
. for Cham

1 to U0 is shown in Fig. 14, , and notrs are aiv^n in the

figure for the di f f ?r=r.ces in channels M to U*7
. The

adjustments descri u el in the ^ollovii- paragraphs

carried out in th r".
I I RATION Rod .

A. 3.1 Amplifier 1 2 ill 2Insula

The sicnal conditioners us^ SIGVETICi*7&1 operate il

amplifiers [Bef.5].

1. T he amplifier q a i n Is fixed bv the value o f

the input resistance R3 (Fiq. AU.) according to

the r elat J on

:

Gain = ?U / c 3, where RQ = 190,000 ohms

2. The amplifier offset is s^t to zero by

connecting test points 1, 2, and 3 together

(Fig. 3. and Pig. AU.), and adjusting R6 to

give a zero readina on the nvi.

3. The amplifier output is set to zero bv
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disconnecting the transducer input, shorting

test points 1 and 3 together and addustina R5

to give zero voltage.

A. 3. 2 Calibration of Thanne_l_s 1-UO

The signal conditioners on channels 1 +o 40 were

designed to be used with strain gaae transducers (for forc^,

torque or pressure measurements) and with thermocouples.

Strain 219.x. Incuts: '» B » C ' ?n(* & (?i~r. a.5.) ir&

used to complete a wheatstone bridge circuit through the

transducer.

i . Th^ brili? is ba lance d to ?e:D us inq R2

(labelled "hal" in the upper front panel she

in rig. 3.

)

2. The ranje, or span, is set usini ?1

(labelled "span" in the i front panel shown

in 7ig. 3.

)

3

.

\ previously calibrated I ca n

checked asi^i a fixed known resistance in tl

following w\ v:

i) Connect the resistance across test

points 2 ^nd 3 (shunting one lea o^ the

bridge) and record the "'V* reading.

ii) n onn»ct the resistance across test

point- 1 and 2 and record the DVH reading.

iii) If the voltages agree with

established calibration values, no

adjustment of R1 and P2 is necessarv.

Otherwise 31 and P. 2 just be adjusted to

produce the correct calibration values.

Thermocouple Tn.2!ii5 : Thermocouples are connected as

shown in Fig. A5. Since thermocouples are low-level voltage

sources (the voltage is the analog of the temperature being
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easur^d) the power supply is not needed. The amplifier

gain required is considerably higher than for strain gage

inputs.

A. 3. 3 C ali bration of Channels ft1-»7

The signal conditioners on channels 41 to U7 were

designed to he used with potent iometric inouts. The 20,009

ohm resistors on either side of P? in Fig. AU. are bypassed,

and pins A,C, and D are connected as shown in ^ia. A5. The

calibration is in two ^t^ps:

1. The po t^n t io .net er is set to on^ li^it of

travel an! 92 ("bal") is adjusted to aive zero

volt age.

2

.

>otentionetei i * to the other 1 i tn
;

t

of travel and R1 ("span" J is set to a Jesir

axilUB voltaje. (The maximum is ±1.^ QQ 9

volts, se v bv the DV1.)

a.u f?f :y ^0 " !
T C( ~F°

A.^.1 Ci_rcui_h_ l2^2HiL'li2L

A frequency to voltaae (F/V) converter is used at

the input of channel U9 to allow the measurement o c RPH.

A magnefi" c lux cutter, consisting of an i nductance

sensor passed by an indented w»-eel mounted on the drive

shaft, generates a pulsed signal at a
c r^quencv proportional

to the BPi of the turbine (Fig. *6.)« The P/7 converter

card detects the frequency and produces a volta^ Q

proportional to the frequency. A schematic of u u
> e card is

shown in Pig« A3. Specifications for the Datel Hodel

VFV-10K P/7 converter are aiven in Fef. 8.
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The F/V card produces 1 volt ppr 10KHz. To adjust

to the range of the A/D converter (±1.3999 volts) th» p/v

card output is fed through a 10:1 voltage divider to the

channel UR input. Using an indents wheel with 6 teeth, the

DVtt reading from to 1.0 volts corresponds to a sha F t

rotation rate of to 100,000 RPH.

A.u.2 Ranoe A d i u .~ t e g

t

The range ad iustraent proceedures are:

1. Placp the toggle switch shown in ?ig. A 7 .

in the "calibrate" position.

2. selec- channel 18, Ln the CA r

IT] ^icb.

3

.

v i t h a st a t j •
• •. ft , !}ust t

K -.

tria po1 "or i ero at the v
" v

. (Fig. 17.

)

u . Input a 10,000 " •

s igna 1 f r or s ?r •

i ncy

generator on pins ^ ar ; C ? f *-h^ &8 ^i n

connector. Place toggl a switch in the "normal"

posit ion.

5

.

I the t an co] J trio pot ( "era in

adj." r Pig. 17.) r ~ give ".i A ^ v :

v -

6. Disconnect the fre^ I •>ra f or. r h:s

completes the adjustment.

A. 5 SCAUIVAI.VE C?!?TP0LS

The Scar.ivalve is a commercially produce? pr.euma-

switch that selectively connects one of several input ft
to a pressure transducer contained in the unit. The Haval

Postgraduate School Turbo^achinery Laboratories uses two

types o r Scar.ivalve?, on? with 2a ports, *he o f h^r with U8

ports. The SID? S rv system car control up to four

Scanivalves, thus "lultiolexina up to 196 pneumatic

connections into four input channels.
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The Scanivalve responds to two commands, "Home" and

"Advance". "Home" causes the Scanivalve to be stepped until

the first port is selected. "Advance" steps the Scanivalve

one port at a time.

Fig A9. shows the Scanivalve "Advance" and "Hom^"

circuitry. When "IDAS TV selects a Scanivalve, the GPOTN'D

for that Scanivalve is completed through the Pro-Log Relay

Card (8U02). The "Address" and "Home" sicnals ar? sent *o

all the Scanivalves, but or.lv the one with the completed

GPOUND responds. Table A. IT. Lists the pin all rations for

all connectors, incladii |
S1 throuoh 5u, whic^ carry th»

Scanivalve control sicjn^l .

A. 6 ANALOG "TC DIGITA1 C0N7 (PIGTTEC)

A. 6.1 2escri£tipn

The Digitec ligita] -/ol 1-"1 ^^: conY< r f
3 an analog

input voltag? within the range t 1.39 9 9 vo :
• Lnto a u 1/2

BCD output.

The specification '"or the Digitec "odel 2
r l-^ ise^

in MIDAS IV are aiven in D ef. 4.

A. 6. 2 S3 mole ^a 4- -^ and Integration w a

The sample rate of the lioitec is adjustable between

and 5 samples/second. T^he integration time fFor example,

the time for the analog voltage to be treasure''.) is

independent of the samDl? rate, and it is possible to sanrnle

at intBrvals shorter than the Lntegratior time.

The FIDAS IV is proarammed to compare up to 16

successive readinas (samples) and test for converaence
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within a prescribed limit. The upper section o*7 Fig. A10.

illustrates that it is possible to sample 16 times before

the analog value is measured. This is avoided in two ways:

1. By slowing the DVM sample rate (illustrated

by the center section of r i~ . A10.).

2. Ey increasing th« time delay in -he Scan

Control table (illustrated bv the lower section

of »ig. MO.). 2l_ i : ?i delay time of 0.7 sec.

(obtained by entering 07 in the "Til8" column

of the Sc^n Control tabl<=\ is usually

sufficient to allov th< dv *-o co^nl^te

in*: sgr 1 1 ion.

A. 7 DISPI &.Y CI '
"' ' • • •• RS

c
' i

v

c 5- by

—

f L igh 1 emitting | modules

display the channel and port numb currently selected.

The in £ o::i t ion is sent to the iisplay cai From v he

microprocessor Ln "C^ Eormat. •• Information ;

i 'latched"

by following 1 Lay card ii I It same

information "or w-ed .'if- )H. (Thi is a late); enable

sianal being sent to the iisplay card ai ! is oi necessary

due to hardware design.)

A schematic of the circuit of the Display ^ a r -* is given

in Fig. Ml, Specifications for the I 5D modules are giwen

in Hef. 10.
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A. 8 TELETYPE T NTERFACE

'''he function of the teletype interface card is to

process the output of the teletypewriter in order to

eliminate transients (such as are due to bounce in the

mechanical contacts) and to insure that the TTL volt^ie

levels of and 5 volts arq maintain^*.

A schematic of the teletype intetface card is g^op in

Fig. 112.
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TABLE A.I. ]:/o PORT iISSIGN!.TENTS IX)R MirDAS IV

INPUT CARD 3 INPUT CARD 3
0-8 Dibits!C 8000 1-8 Digitec 50
0-7 it 4000 1-7 •i 40
0-6 H 2000 1-6 I 20
0-5 •• 1000 1-5 I 10
0-4 H 800 1-4 n 8
0-3 •i 400 1-3 •i 4
0-2 •i 200 1-2 i

2

0-1 •i 100 1-1 H
1

INPUT CARD 3 INPUT CARD 3
2-8 TTY Input 3-8
2-7 3-7
2-6 3-6
2-5 3-5
2-4 3-4 Di: '

• o nked
2-3 3-3 r»t IS 9
2-2 3-2

3-1
Po
10,

...

i

(1 = '

2-1 Fort .
:
.

INP'J T C
'

.

k-o -I i ii 30 5-8 imtv -

k-7 ; or - ...Q 5-
'

V a

4-6 (N( ive 20 -'-6 Lot
4-5 Lor: c) 10 5-5 10
i*-4 8 5-4 8
if-3 4 5-3 4
4-2 2 5-2 2
4-1 1 5-1 1
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TABLE A.I. (cont) I/O PORT ASSIGNMENTS
FOR MIDAS IV

OUTPUT CARD 5 OUTPUT CARD 5
0-8 1-8 TTY Outout
0-7 1-7 MPX 3 Enable
0-6 1-6 MPX 2 Enable
0-5 1-5 " X 1 Er.able
0-^ 1-fi MPX ADDR 8
0-3 1-3 MPX A "OR k
0-2 Probe Up 1-2 MPX ADDR 2
0-1 Probe Down 1-1 MPX ADDR 1

01^? JT CARD 5 OV 5
2- Di splay i D. P

,

3-8 3 . v . Kome
2-7 D : - :

1 lei. .. 3- 7 Advar.ee
2-6 ii

2 3-6 S.V. Sel. 6
2-5 •I

1 3-5 H
5

?.--- ie
- 3- n u

2-3 I u 3-3 ii

3
2-3 •i

2
H

2
2-1 ii

1 3-1 •I

1
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TABLE A. II . PIN ALLOCATIONi FOR CONNECTSIS

CONNECTOR
NUMBER

PIN WIRE
COLOR

USE

1-4? A GRN GROUND

B BLK SIGNAL (-)

C WHT SIGNAL (-)

D RED BRIDGE
EXCITATION

E YEL SHIELD

48 A GRN GROUND

B BLK SIGNAL (-)
(NOT USED)

C WHT PREQ INPUT

D RED BRIE
'

BXCITATIC
(NOT us;

E - SHIELD

49 A RED 11 VOLTS

B BLK
(24 ga)

"UP"

C WHT " DOWN "

D BLK
(18 pa)

GROUND

E - SHIELD

50 A BLK OUTPUT TO TTY

B RED OUTPUT TO TTY

C GRN INPUT PROM
"

D WHT INPUT F m
E - SHIELD

F - N/C
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E A. II. PIN ALLOCATION FOR CONNECTORS (CONT)

CONNECTOR
NUMBER

PIN WIRE
COLOR

USE

51-5'+ A WHT GROUND

B WHT GROUND

C BLK + 24 VOLTS

D BLUE ADVANCE

E CRN HOME

F BRN 1

G ORG 2

H YEL u

I - N/C

J GRY 8

K V]0 10

L WHT 20

M RED 40

N CRN ADDRESS
ST:

1
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Figure A3. Multiplexer Board Schematic
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STRAIN GAGE
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D'

-ure A5. Input Devices to Signal Conditio.--;

71



ROTOR SHAFT

MAGNETIC
FLUX
DET1

o<
E-<

o
>

TIME

Figure A6. Magnetic Flux Cutter and Its
Electrical Output

72



y*<

Ml]

' '•'-'
' . 7 ; ow o-r the P/V Car 1



Vout-

+ 15V ^
-15V -

PULSE

INPUT*

ZERO ADJ.
(GREEN)

20K/V
- 1 5V • Vttvyw* h- 1 5V

CAT

1

1=3
•>0

"J

32 —

'

„

o

DATEL
VFV-10X

26

23
21

19

0.01 /"

10XA

(TAX)

X

V««(5V)

^-700-n-

^.01 «:A
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APPENDIX B. 1ID*S IV STPTWAP* FANTAL

B.1 INTPODDCTION

The software f or HIDHS TV was written in PL/ M
, a higher

level lanauage deve\op?d *or microprocessors by Intel

Corporation. References 11. and 12. v»re used in the

generation of the software descr: <
I in the follovinq

sections. The use of PL/H rather than n ly languaq was

intended to simplify pcoqraw changes and debugoing for all

*u + ure usors.

Pach o f the followira s i contains a

description of a pr^ rT^ :'-, su ne.

program in 'M in^ schemaitcs if I rograa 3 : are

located at the end o* this appendix, subroutines

described in th* order that they i] i n t

file. juence in which the subroutine :al]

the Control "rojran1 "mONITOR" , an^ by ather subroutines is

shown in Table B.I. The attempt is .

; -^ in the " r f o

describe how the microprocessor carries ou f the s ite

tasks. The progran listings an" lie are need^i :
c

alterations *o the software h^^oTe necessary*

The proceedures for operating the pro

making changes to the so^nrp are given in Appendix D.
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B.2 TTYT>J AND TTYOrTT

These subroutines are the teletypewriter t/o Iriv^rs.

They are software equivalents to a s°rial-to -parallel and

parallel-*o-serial shift reqister, respect ively . When T?YI ,T

is called it returns an ASCII character pair to *-'-.<=

microprocessor fro?, the teletypewriter operating in the LI

mode. TTTOUT performs th a reverse operation. Is can be

seen in th 3 program listing, a -'-- Lelay is included in the

data trans r ^r process to Batch *"h n processor to v ^." t

[Ref. 1 3 "* operating it a :. & PL/J!

library suhrou^in.-- is callM with ^he s i-at«r, on<- 'Tall
(

)", where *he calling augment wo lly ! I
- ine th*»

delay time in units of 0.1 msec, fio , nee the

co n oiler was wri*- 4-'"1 " for micropro< rs usin.T a tt.O

raicro-spcop d ti base, ereas t!
- ^as a

micro-second time base, the "Call Time" fcs - ist be

multipl: y U. 0/2. 8 or proximately 1.43. for

"Call Pime (100) n
I

,- croprocesror with

micro- sec on J time voul3 rive a 10 asec day. s-5

the "*p 5 microprocessor with a 2. 3 micro- ^ > -

^

t,
-^

base executes pach instruction proportion •
, '""a! 1

Time (1 '4?)" is required to venerate a 10 asec delay.

B.3 HEv PAIR AND PAIFOUT

HEY PAIR is a subroutine hat converts two AS rT
"r

characters represent ina a hexideeimal pair into binary co

Valid inputs are 0'VJ through PF .

T f o*-k r character2 are

entered an error in conversion results. HET °\I? calls

TTYIN (ar.i TIYn rJ7 to provide a written cut • if what is

input at the keyboard) to allow f b° ASCII characters to ^e

input at the teletypewriter. The value of "word" is

initialize} to z-^ro ^ n ^ then t'^ in out is checked f °
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determine if it is a space, 020H. Tf it is, "word" is

returned; if it is not, th<? input is converted from ASCII 1-0

binary and "or"ed with the "word". If more characters are

entered, only the two characters immediately preceedinq "^
space are taken. The others are shifted to the left and out

of the register.

PAIF OUT performs th° opposite function. Tt converts

the binary code of a hexidecimal Lr into t wo ASCn
characters and outputs th° result via TTYOtJT to the

teletyoewriter

.

B.U OflSOUT, BCDHEX, &ND FORMAT

""^ V.^ con v<^r * £it b ?
v>

] I 3 I ;od f I

:

I 1 1< ]

character into the corr<- r;;mr ling ;CCTT col- of

character. Then, calling FT, * : i

^

written on the teletypewriter.

BCDHEY conver 4
:
~ a t wo ligit BCD : number into

birarv equivalent, • iecimal

99.

?ORHAT is a subrDutine used in fomattii the teletype

output. The inputs are the ASCII character to b Q outputt

and the number of times i f is *-

o

be r^oeatei. ":>r examp]

FORMAT (02AH, 5) prints "*****" on the teletypewriter.
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B.5 DICITEC

DIGITEC interfaces the Digitec D¥H vi + h the MTDftS IV

system. The subroutine reads a H-digit BCD-co3ed decimal

number , checks the hiqh range indicator, and records the

sign of the voltage. The lata is then convertel into binarv

code anl a constant, "sign", is set to indicate the

polarity.

The subroutine can be used with any )VH wh.-i~ K outputs

da* a in the format of the Oiaitec. "
r

a 3 1/2 ligit DVK is

us°d f the four ros* significant bits of th high-half of the

data shouli ^e grounded and tl "high range" constant should

be changed r,:r- 10000 v -^ 10C .

T f the DVS is overrange, the sabre turns a v'

of 1U00C since i"* ^ Ls *

'

txiiua rana^ of the r>i-j
;

DVy.

B.6 SULTTPLr!*

BULTIPLEX controls t u.-^ Multiplexers. 1 nuwbei

is converted from decimal to binary code and 1

u

• iporopri

multiplexer (one of three) is selects".

B.7 SCASV

SCAKV controls the Scanivalves. T 11 " cal\ ; ~7 routine

specifies th» Scanivalve rubber (1 through U) and the ^ort

number (1 through 18). SCAHV enables the lee*

Scanivalve and reads tha curr^i*- port address. t ^

address is not equal to the specified nort number, SCANV

advances the Scanivalve until the address and number mate'-.

(Notej_ It jLs Eossible ^2 2Ht2E 1 £2HliHH2!]^ 1222 Ul *lL2
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Scanivalve d oes not have a £2rt 22EEf-222U.5i.D.2 to Ih.^. desired

2°!^ number, "or example, sone Sea nival v^s hav^ onlv ev^n

numbered ports. To avoid an endless search, odd numbers

should then not be requested with this type of Scanivalve.)

Since SCANV creates the advance pulse, for other scanning

systems it may be necessary to change the pulse width and

repetition frequency. This is a minor proaram chanae

involving only the limits of the "Do" loops. The execution

of the loop rrovides a 13 msec dal>ay. Therrfor^ To" loon

limits of 1 'to 8 provide about 90 msec of delay. The

proc?edure for these changes is oiven in Appenlix 3.

B.P DISPLAY

nj trols the LEO d]

and 3rt numbers. » calling 1 Les tl in,

the c ha n n el

,

the port number . Once the value-:

latched into the L2 lispl^ - are retain 3 xnti]

chamei by ?t ;play. fn convention is aiv-^n in

listin j o t t ' D1 >atine.

B.Q DATAOOT

DATA^UT receives th« 5

;

fc

a in binary co^ and the char

and DOrt numbers in BC? from the calling routine. DATAOOT

converts th< ^i 1".-
. from binary *o 3CD co^e, fl n outputs the

channel, port, and da*-

. a followed bv carriaae return an'1 line

feed comaands via ONEOOT aa^ T?Y0 :

J"^.
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B.10 C0MVF8GE

CONVFFGF, when given in error tolerance and the current

line number in the Scan Control tabic, uses the line number

to locate and read the time delay entered for the selected

channel ani port, and delays that length of time (in tenths

of a second) before callina DTSITFC. Aft»r obtainina a

second DIGITEC reading, the two values are checked to see if

the difference is less than the specified tolerance. If it

is, the average of the tvo values is returned. T<~ it is

no* , th<* subroutine tries 1^ ti*es to m^ot the toler'nc and

if unable to do so, I Mirns 15000. T f the Oiaitec is

overrange, CONVERGE returns 14000.

B.11 START

STA? : control routine :
•

ACQUISITION le. Bhen called by "
, tvp«s 30

asterisks on th< ] I iv the oi i tor

time to turn the paper punch ot rovide a

"he "Amount" ertrv in the ^robe Control table is ch :>r

FF. If not FP, the probe is move: I int (in

hundredths o* an inchl in the direction speci r ie:i bv the

"Direction" en*ry in the Probe ~ontrol table. The "Channel"

entry in the Scan Control table is now checked for PP. TC

the entry ; s FF, control is trans f ••
.

f o wh^^-r. 4-he Pr r >

Control table is checked. If the entry in the Jean Control

table is not FF, HOLTTPLEX is called with a nuaents ),

channel number , and port number, and latches those values

in*o the LED display. If the channel number is between 1

ani (i
f sc^ >T v selects the specified Scanivalve and port

required. If the channel [lumber is I'-nvp four, 'ZA'lV has no

effect. The error tolerance is read from the Scan Control

table. CONVPHGE and DAT100T are called an-3 control is

trans f °r r a
3 back *-o c K ^~k th^ "Amount" =>ntrv in the °r n^
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Control table. When PE is encountered at this poin f
, START

ends and control is returned to MONITOR.

B.12 CALI3

CALIR is the controllina routine for the CALIBRATION

mode. The routing is continuously I222II12 and must he

iSIHiB§ifi with ^h^ BESET but*2Hji '-Jhen selected, CAL TT3

reads the thumbwheel switch and calls MULTIPLE. If a

Scanivalve is not s^lec'-ed by v he particular thunbwheel

settina, DISPLAY latches *he channel number and T ^ ('or +

port) into the LED display. If a Scaniwalwe is soecifiei

the thumbwheel settincs, an enable si~ral is sent and the

port address is c€ from the Sea niwaive. Ifter call

DISPLAY, the curr^rt channel a nd port ar~ Late! Into

LED's. If the Port Alvar.ce >n Is press

advances the Scani valve n J returns to read the

switches age- Th€ rate at which the Scan i waive

advanced when the Port Alv^nce button is continously press I

is • a i n e d Loops as in the SC

subroutine.

B.13 CHANNEL 0°DEP AND P90BE ORDER

CHANNEL nREER is one of two cortrollina routines in the

PROGRAM SCAN mode. It is used to write the Scan Control

table into *>AM beginnir. j at address 1100H, using REXPATS.

channel order continues to fill RA1 until ^f is entered in

the "Channel" column of the Scan Control table. PROBE 01

is f hen called. PR'* 1' 1' opm^p
r

*- k -> second routine in the

PROGRAM node, writes the Probe Control tabl^ into

begir.nin-r at 1U00H and continuing until FE is read i
n *

"Amount" column. When P903E ORDER is terminated with FF #

control is transferred bac^: to "ONTTO^.
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B.14 NEXT

NEXT is a short routine which types "Enter the next

selection number:" before control is transferrel back to

MONITOR.

B.15 READ CORE AND SPIT* CORE

READ COPE is thp controlling routine in the M E.10Rv

DISPLAY ioip. A c ter callinq ,:? ad CORS , a beginning and an

ending address are entered. The routine types the contents

of memory between the specified addresses inclulinq the line

number at the beginning of each line of lenorv. (fcn example

is given in Table ^.VI.) Ef the first 2'lres? is

inadv°r*ant 1 y entered to be h i *-h? n the ending iddi

the routine will attempt to print 256 pages of text. ^he

process can be terminate! at any point by pressing the RES^T

button.

WRITS c^ OT? ;
-

tU ~' contcollinq routit In the B i EDIT

mode. lifter selectina this mole, the beginning address is

entered. V D ITF: core types the current contents of the

memory location followed by a hyphen. The correct nuaber

pair is entered at th» keyboard, followed by a "space".

WRITF C^RE then causes the contents o c the next memorv

location to be typed. Bote lihat the data n li5t ej.^hf^ 2-

reported or_ chari£edr sines press ing the '21112 bar wv*h_22!l in

entrv causes 00 to be o exi WRITE CPR^, the

RESET button is pressel. (This does not effect the last

uncorrected memory location.)
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B. 16 READ TAPE

READ TA°E is the controlling routine in the READ TAPE mode.

After being selected, P?\D TAPE waits for a paper taoe

input. (The p_ap_er tape format j_s criti2§_l to the operation

°f 5115 21£Zi_ £are U1H5.L ^2 £*2I£i§2i 1*12.1 -*!£. 22EI2Z1

f2E£§l £.5 l2J=2lilflI IP. lZ2l^2I* 2 1§ used.j READ TAPE loads

the Scan Control table into PAW beginning at 1100^ and a f+^r

encountering FE in t

^

Q "channel" column, loils the Probe

Control table into PA* beginning at HjO^H. The eni o^ the

Probe Control table is read when FF is pncoant 3 r°^ in the

"airount" coluirn. Control is thr>n v ransferrel back to

MONITOR.

P. 17 HON fTOP

SOHITOB is the controllina pro I

c or the HIDAS

system and enables th<=> use: to sel^c 4
- one ~> f ei [ht >pei

mod- . All other rou'-ip^: and subroutines are billed a

result of the mode selection input. >le a

Lis ti nq of the subroutin e call'"'!- ] svels.
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B.19 FLOW CHARTS OF MIDAS IV SOFTWARE

OOOOl

00C02

00003

00004

00005

000C6

00007

00CC8

00009

00010

00011

00C12

00013

00014

00015

00016

00017

00018

00C19

00020

00021

00022

00023

00024

00C25

00026

00027

DECLARE DEC LITERALLY 'DECLARF*;

DEC UfSIGNI BYTE;

DEC CR LITERALLY '00DH';

DEC LF LITERALLY «OOAH' ;

DEC SP L ITERALLY «020h'

;

DEC DASH LITERALLY '020^*;

DEC INZERO LITERALLY MNPUTIO)';

CEC INONE LITERALLY 'INPUT(l)';

DEC INTWO LITERALLY MNPUT(2)';

DEC INTHREE LITERALLY 'ir:FUT(?l';

CEC INF OUR LITERALLY »INPUT<4)«;

DEC INFIVE LITERALLY »INPUT<5)»;

DEC OUTZERO LITERALLY 'OUTPUT(O)';

DEC OUTONE LITERALLY »0UTPUT(1) <
5

DEC OUTTWO LITERALLY •0UTPUT(2) ,
S

DEC OUTTHREE LITERALLY »0UTPUT(3) ,
J

CEC M DATA( CR , lF, lF , • MIDAS W »CR»LF,LF,

TYPE THE SELECTION NUMBER FOLLOWED BY A SPACE:'
,CRflF,LFi

- MIDAS IV HEADER' ,CRi LF ,

1 - CALIBRATION 1
i CRtLFi

2 - PROGRAM SCANSCRfLFi

3 - READ TAPE* tCRtLFt

4 - DATA ACQJ ISITION 1
, CR ,LP»

5 - MEMORY DISPLAY' tCRtLFi

6 - MEMORY EDIT' »CR f LF ,

7 - RESTART' ,CR,LF,LF);
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00028 1

00C29 1

00030 1

00C31 1

00032 1

00033 1

00C34 1

0C035 1

DEC N DATA(CR, LF,LF, • ENTER THE NEXT SELECTION

NUMBER: »CR t LF»LF) ;

DEC CSHEADER DAT A ( CR * LF , LF , • CM PT ERROR TIME

• ,CR,LF,LF);

CEC PShEADER DATA ( CR t LF , LF , « AMT DN=0/UP=1«

,CR,LF ,LF) ;

DEC (CHAN BASED B*CH)BYTE;

CEC (PROBE BASED B$PB ) BYTE;

DEC (B$CH, 3$P3, ADDRM) ADDRESS;

B$CH=1 IODh;

BSP3=14jCH;
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00036 1

00037 I

00038 2

00039 2

00040 2

00041 2

0CC42 2

00043 2

00044 3

00045 3

00C46 3

00 34 7 2

0C043 2

0CC49 2

00050 1

00G51 1

' 00052 2

00053 2

00054 2

00055 2

00056 2

00057 ?

00058 3

00C59 3

00C60 3

00C61 2

00C62 2

00063 2

00064 2

TTYIN:PR0CE0UR5 BYTE;/* TELETYPE SERIAL INPUT */

DEC (XTI, IT] )BYTE ;

HERE: IF (INTWO AND 080HJO08CH THEN GO TO

HERE;

CALL TIME(64);/* 8.5 KSEC PULSE */

XTI = ;

00 ITI = 1 TO 8;

CALL TIME( 130) ;

XTI = ROR<XTI T 1 )

;

XTI = XTI OR (INTWO AND 080H)

5

END;

CALL TINE (130);

RETURN ((NOT XTI) AND 07FH);

END TTYI1 ;

TTYOUT: PROCEDURE (ZTO) ;/*TELETYPE SERIAL 3UTPU1

DEC( [TOtZTOIBYTEi

ZTO=NOT ZTC;

OUTONE = 080h;/~ START PULSE */

CALL T IMF ( 130) ;

DO IT0 = 1 TO 8;

ZTO = RC*(ZTu,l )

;

OUTONE = ZTO AND 030H;

CALL TIME! 130)

;

END;

OUTONE = 0;

CALL TIME(130);

RETURN;

END TTYOUT;
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00G65

00066 1

00067 2

00068 2

0OC69 2

00070 2

00071 2

OOC72 2

OCC73 2

00074 2

OOC75 2

00C7c ->
c

000 77 1

00076 1

00C79 2

0CC80 ?

00031 2

coce? 2

000E3 2

00084 2

00C85 2

00066 2

00087 2

HEX$PAIR:PROCECURE BYTE ; /*HEX IOEC PAIR INPUT*/

DEC ( WORD,AHP)BYTE;

WORD = 0;

Ml:CALL TTYOUT

(

AHP: =TTY IN ) ;/* ECHOS INPUT TO

TELETYPE *

/

IF AHP=20H THEN RETURN WORD;/* SPACE = END

OF PAIR */

IF AHP>39H THEN AHP=AHP-37HJ

/* CONVERTS ASCII TO HEX */

ELSE AHP=AHP-30H;

W0RDsSHL(W0R0«4J OR AHP;

GO TO Ml

;

ENO HEXSPAIR;

PAIR0UT:PR0CEDURE(ASC1

;

DECCASCfASCl IBYTEj

IF ( ASCI :-SH^( ASC ,-'r ) KOAH THEN ASC1 =

(ASCI + 03 OH J

;

ELSE ASCI = ASCI + 03 7H;

CALL TTY0UT(ASC1 ) ;

IF (ASC1: = (ASC AND 0FH)XOAH THEN ASC1 =

(ASCI 030HJ

;

ELSE ASC1-ASC1 » 03 7H;

CALL TTYOUK ASCI ) ;

RETURN;

END PAIRCJT;
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00068 1

00089 1

00090 2

00091 2

00092 2

00093 2

00C94 2

00095 2

00096 1

0CC97 1

00C93 2

00C99 2

001C0 I

0C1C1 2

001C2 1

001C3 1

00104 ^£

001C5 2

001C6 2

001C7 3

00108 2

00109 2

CNEOUT:PROCEDURE (NUMJ;

DEC (NUMfNUMl)BYTES

IF (NUM1: = (NUM AND OFHJX 10 THEN NUM1 =

(NUMi + 030H) ;

ELSE NUM1=NUM1+037H;

CALL TTYOUKNUMl ) ;

RETURN;

END ONEOUT;

BCDHEX:PROCEOURE<ABH)BYTEi

DEC ( ABHtBBHJBYTE?

BBH»((SHR(ABH V 4)*00AH) * (ABn ANC OOFH))i

RETURN BBHJ

END oCJHL: X;

FORMAT: PROCEDURE (TYPE, NUK)J

DEC (TYPE,NUM, IFOR I ^YT:;

DO IFOR-1 TC MUMj

CALL TTYCUT( TYPE)

j

END;

RETURN;

END FORMAT;
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00L10 I

00111 1

00il2 2

00113 2

00114 2

00115

001 16

00 1 17

C01 18

00119

001 20

00121

00122

00123

00124

00125

00126

00127

00128

00129

00130

00131

2

2

2

2

?

3

2

2

2

2

2

2

2

2

2

2

2

DIGITEC:PROCEDURE ADDRESS;

/* READS BCD DIGITEC OUTPUT */

DEC ( VAL,OVER)ADDRESS;

DEC ( ADC,3DC t CDC,HEXA»HEX3) BYTE;

HERE: IF (INTHREE AND 004ri)O004H THEN

GO TO HERE;

/- END OF CONVERT*/

THERE: IF (INTHREE ANC 004H)=004H THEM GO TO

THERE;

IF l(CDC:=INTHREE) AND 008H)=C03F THEN CO;

VAL=14000;

RETURN VAL;/^ IF DIGITEC IS OVEPRANGE */

END;

SIGN=1 ;

IF (CDC AND 002H)=002H 1 . SIGN=2?

/* SIG PUT -/

OVERDO;

IF (CDC AND 001H)=001H THEN 0VER=100OO;

H6XB=BCDHEX< INONEJ

;

/LOWER 2 DIGITS-/

HEXA = BCDHEX( INZ5R2) ;

/SUPPER 2 DIGITS-/

VAL = (OVER + (HEXA-100) HEX6);

RETURN VAL;

END DIGITEC;
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00132 1

00133 1

00134 2

00135 2

00136 2

00137 2

0C133 2

00139 3

00140 3

00141 •3

00142 2

00143 2

MULTIPLEX:PROCEDURE (CH»-1);/* SELECTS CHANNEL */

OEC <ChM,BM f DM) BYTE;

BM=(BC0HEX(CHMJ-1) ;

DM = BM AND OOFH;

DO CASE (SHfUBMtt) ) ;

OUTONE = DM OR 010H;

OUTONE = DM OR 020H;

OUTONE = DM OR 040H;

END;

RETURN;

END MULTIPLEX;
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00144 1

00145 1

0C146 2

00147 2

00148 2

00149 2

00150 3

00151 3

00152 3

00153 3

00154 4

00155 4

00156 4

00157 4

00158 3

00159 3

0C160 3

00161 4

00162 4

00163 4

0C164 5

00165 4

00166 4

C0167 4

00168 5

00169 4

00170 3

00171 2

OC172 2

SCANV:PPCCEDURE (CHS,PTS);

/* SELECTS PORT ON ENABLED S.V. */

DEC (CHS,PTS,BS, IS) BYTE;

IF ((CHS>0) AND (ChS<5)) THEN DO;

IF PTS > 048H THEN RETURN;

IF PTS = THEN RETURN;

/* SCANOVALVES ARE ONLY ON CHI TO CH4 . */

DO CASE (CHS-1 ) ;

BS=01H;

3S=C4H;

bs=08h;

end;

outthree = bs;

do while iptsocnoti infourj ) ) ;

OUTTHREb = ( 040H + £>)

;

/ ; ' BIT 7 IS S.V. ADVANCE 1 BIT 8 IS S.V. HOKE

do i s= i ro o;

CALL TIME (143)

J

end;

OUTTH^E: = as?

DO 15=1 TO 12;

CALL TIME! 143 )

;

END;

END;

END;

RETURN;

END SCANV;

*/
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CC173 1

00174 I

00175 2

00176 2

00177 2

00178 2

00179 2

CC180 2

00181 2

00182 2

00183 2

00184 2

00185 2

00186 2

00187 2

00138 2

00189 2

CC190 ?

00191 2

OC192 ?

00i93 2

CC194 2

00195 2

00196 3

00197 3

00198 3

00199 3

002CO 2

00201 2

00202 2

002C3 2

G02C4 2

0C205 2

DISPLAY:PROCEDURE(SDY,CHDY,PTDY ) ;/*LED DISPLAY*/

DEC (ChDY,PTDY,SDY,VOY,EDY) BYTE;

OUTTWO = (080H 0R( VDY : =(PTDY AND OOFH)));

CALL TIME* 143) ;

OUTTWO = (OFOH OR VDY ) ;

/*"UST FOLLOW INPUT WITH OFCH ANDED WITH INFO */

/* INORDER TO LATCH THE INFC. */

CALL TIMEC143) ;

OUTTWO = (09CH OR I VDY:=SHR( PTDY ,4) ))

J

CALL TIME( 143)

;

OUTTWO = (OFOH OR VDY) ;

CALL TIMEU43);

OUTTWO = (OAOH OR (VDY:= (CHDY AND OOFH)));

CALL TIME (143)

J

OUTTWO = ( OFOm OR VDY )

;

CALL TIMEi I 43 J

;

OUTTWO = (OBOh OP (VCY:= SHR ( CHDY ,4) ) )

;

CALL TIME (143);

OUTTWO = (OFOH OR VDY )

;

CALL TIMti 143) ;

DO CASE SDY;/*SIGN CONVENTION*/

BDY booh;/* 00 = +0 */

BDY= 01H;/* 01 = +1 */

6DY= 10H;/* 10 = -0 */

BDY= 11H;/* 11 = -1 */

END;

CUTTWO = (OCOH OR BDY);

CALL TIKE (143);

OUTTWO = (OFOH OR BDY)

;

CALL TIME! 143);

RETURN;

END DISPLAY;
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002C6 1

002C7 1

002C8 2

002C9 2

00210 2

00211 2

00212 2

00213 2

00214 2

00213 2

00216 2

00217 2

00218 2

00219 2

00220 2

00221 2

00222 2

002 23 3

00224 3

0022b 2

00226 2

00227 2

0022S 2

00229 2

00230 2

00231 2

00232 2

00233 2

00234 2

00235 2

00236 2

00237 2

00223 2

CATAGJT: PROCEDURE ( OA TAO » CHDO, PTDG )

;

/* PAPER TAPE AND TTY OUTPUT. */

/* THE INFO IS IN CHA NNE L-PCRT-DAT A FORMAT. */

/^OUTPUT FOLLOWED BY CARRIAGE RETURN/LINE FEED*/

DEC (DATA0,DC1,D02) ADDRESS;

DEC (CHDO,PTDC,S IGN8IT,BCD1,BCD2,BCD3,

BCD4,BCD5)BYTE;

CALL PAIROUT(CHDO) ;

CALL FORMAT (SP»?);

CALL PAIROUT (PTDC)

;

CALL FORMAT (SP,3);

BCD1=0;

/-IF THE FIRST NUMBER IN DATAO IS BETWEEN */

/*A -WD F THEN BCD1 AND 6CD2 ARE USrD TO */

/REPRESENT THE NUMBER [N BCD. /

IF !3C02:=0i I X;
BCDl^-1 ;

BCD2=BCD2-10;

END;

BCD3*((001:=DATA0 MOD 10001/100);

BCD4=( (002:=001 MOD 100)/ 10);

BCD5 = DC2 ".CD 10;

IF SIGN-1 THEN CALL TTYCUTC • « • ) J

ELSE CALL TTYCUT( •-
• )

;

CALL ONEOUT (ECD1 )

CALL ONEOJT(3CD2)

CALL 0NE0UT(BCD3)

CALL 0NECUT(BCD4)

CALL 0NECUT(BCD5)

CALL TTYUJT(CR) ;

CALL TTYOUT(LF);

RETURN;

END DATACUT;

97



00239 1

00240 1

00241 2

00242 2

00243 2

00244 2

00245 2

00246 2

00247 2

00248 3

00249 4

0C250 3

00251 2

00252 2

00253 2

0C254 2

00255 2

00256 2

00257 >.

0025S

00259 2

C0260 2

00261 2

00262 2

CONVERGE : PROCEDURE ( ERRCP ,VAD ACORESS;

/* DIGITEC CONVERGENCE FOR SUCCESSIVE VALUES.

/* ERROR IS FROM TOLERANCE. */

DEC ( ERRORtAOC, A1C» A2CA3C) ADDRESS;

DEC ( A4CA5CA6C ,CC , VAL) BYTE;

A4C=BCDHEX(CHAN( VAL+4 ) )

J

DO A5C=1 TC A4C;

DO A6C=1 TO 10;

CALL TIME (143)!

END;

END;

IF (AOC:*DIGITEC)=14000 THEN RETURN AOC

;

CC = 0;

C 1 : I F IAIC:*DIGITEC)*14000 T IETURN A1C;

IF (A2C:=A1C-A0C)<0 THEN A2C*-A2Ci

IF A2C<ERR0R THEN 00;

A3C--A0C * (A2C/2)

;

RETURN A3C;

END J

AOC = A1C;

IF <CC:=CC+1) = OFH THE,1
. RETURN 999-9;

GO TO CIS

END CONVERGE;

*/
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00263 1

00264 1

00265 2

00266 2

00267 2

00268 2

00269 2

0C270 2

00271 2

00272 2

00273 Z

00274 2

00275 3

00276 3

00277 2

00276 ?

00279 3

0C280 3

00281 3

00262 3

00263 4

002E4 5

00265 4

00286 3

00267 3

00288 2

00239 2

00290 2

START :PROCEDURE;

DEC ( 1ST, JST,KST t LST,TST T AST) BYTE;

DEC ERROR ADDRESS;

CALL TTYCUT(CR) ;

CALL TTYCUT(LF) ;

CALL F0PMAT(02AH,30) ;

CALL TTYOUT(CR);

CALL TTYGUT(LF) ;

LST=0;

STO:!^ (TST:=PROBE(LST) l=OFFH The"'; DC;

OUTTHREE^Oj

RETURN;

END;

IF TST <> THEN DOS

A S T = 1 H ;

IF PR08E(LSTf I )=1 THEN AST=0; ;

OUTZERO=AST

;

DO KST=1 TO (I I TST) J

;

DO JST=1 TO 50

J

CALL TIME I 142) J

END;

END;

OUTZEPOO;

END;

LST=LST <- ?;

IST=0;

STl:IF (CHAN( IST)=0FFH) THEN GO TO STO;
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00291

00292

G0293

00294

00295

00296 2

00297 2

00298 2

CALL MULTIPLEX(CHAN( 1ST) ) ;

CALL DISPLAY(0,CHA,\( I ST) ,CHAN( ISTf 1) ) ;

CALL SCANV(CHAN( I ST ) , CH ANUST 1 ) ) ;

ERROR = (BCJHEX(CHA,\( [ ST+2) )*100H)

( BCDHcXtCHANC IST + 3) ) )

;

CALL DATAUUT( CONVERGE (ERROR, I ST ) ,

CHAN( 1ST) ,CHAN< I 5T*1I )

;

IST=IST+5;

GO TO STl;

END START;
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00299 1

00300 1

00301 2

003C2 2

00303 2

003C4 2

003C5 3

00306 3

003C7 3

003C8 2

003C9 2

00310 3

00311 3

00312 3

00313 3

00314 2

00 315 2

00316 2

00317 2

00313 3

003 19 3

00320 4

00321 3

00322 3

00323 3

00324 4

00325 3

00326 2

00327 2

00328 2

CALIB: PROCEDURE ;

DEC( ACB,8CB, ICB) BYTE;

MO: CALL MULT I PL EX (

(

ACB:=\CT( INF IVE) )) ;

IF <<ACB=0) OR (ACB>4)) THEN DO;

CALL DISPLAY (0, ACB,00) ;

OUTTHREE=00;

GO TO MO;

END;

DO CASE ( AC8-1 )

;

8CB=01H;

8CB=02H;

BCB=04H;

BCB=03H;

END;

CUTTHREE = BCb ;

CALL DISPLAY (0,ACB,NCT( INFOUR ) ) !

Ml: IF (INTWG AND 00lH)O00lM THEN DO;

OUTTHREE = (040H OR BCB);

DO IC3=1 TO 3;

CALL TIME( 1431 ;

END;

OUTTHREE BC3

;

DO ICB = 1 TO 16;

CALL TIME ( 143)

;

END;

END;

GO TO MO;

RETURN;

END CALIB;
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00329 1

00330 1

00331 2

00332 2

00333 2

00334 3

00335 2

00336 2

00337 2

00338 3

00339 3

00340 3

00341 3

00342 3

00343 3

00344 3

00345 3

0034o 3

00347 3

00346 2

00349 2

C H ANNE LSORDER: PROCEDURE;

DEC ( ICO, JCO) BYTE;

DO ICO=0 TO LENGTH(CSHEADER) ;

CALL TTYOUT(C$HEADER( ICO) )

;

END;

ICO=0;

C0:D0 WHILE ( CHAN< I C 0) : =HEX$ PA I R ) <> CFFH

;

CHAN( ICOH )=NEX$PAI R;

CALL F0PMAT(SP,3 ) ;

CHAN( ICC+2 )=rEX$PAIP j

CHAN( IC0*3 )=H5XSPAI Rj

CALL F0RMAT(SP,3J

;

CHAN( IC0*4)*HEX$PAIR;

CALL TTYOUKCF ) ;

CALL rtYOUT(LF);

IC0=ICC+5;

GO TO CO;

END;

RETURN!

END CHANNELSGRDERi
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00350 1

00351 I

00352 2

00353 2

00354 2

00355 3

00356 2

00357 2

00358 2

00359 3

00360 3

00361 3

00362 3

00363 3

00364 3

00365 2

00366 2

PP08E$CRDER:PR3CECURE;

0EC( IPC, JPOJBYTE ;

DO IPO=0 TO LENGTH! PSHEAOER) ;

CALL TTYOUK P$HEADER( IPO) ) ;

END;

IPO=0;

F01:D0 WHILE ( PROBE ( I PC ) : =HEX$? A I R ) ODFFH ;

CALL FORMAT! SP#31 ;

PROBE( IPC+1 )=HEX$PAIR;

CALL TTYOUTCCR )

;

CALL TTYCUTtLF )

;

IPj=IPGf 2;

GO TO P01

;

END;

RETUF- ;

END PRO! :
: Rj
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00367 1

003c8 1

00369 2

00370 2

00371 2

00372 3

00373 2

00374 2

NEXTtPROCEOURE;

DEC IN BYTE;

DO IN = TC LENGTH(N) ;

CALL TTYQUTI Ml IN) )

;

END;

return;

END NEXT;
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00375 1

00376 1

00377 2

0037d 2

00379 2

00380 2

00381 2

00382 2

0C383 2

00364 2

00 38 5 2

00386 2

00367 2

00386 2

0036V ?

CC390 2

00391 3

0C3S2 3

00393 3

0039h 3

00395 3

00396 3

00397 3

00398 3

00399 3

00400 2

004C1 2

004C2 2

004C3 2

00404 2

004C5 2

READSCORE: PROCEDURE;

DEC CORE BASED A0DR1 BYTE;

DEC ( ADCR1 t A0DR2»PGLN,N PC) ADDRESS;

DEC (HRCLROBYTE;

NRC=0;

ADDRi=HEX$PAIR*100H FEXfPAIR;

CALL TTYGUT(SP);

CALL TTYOUK '-•
) ;

CALL TTYOUT(SP) ;

ADDR2=riEXSPAiR*100H HEXSPAIR;

CALL TTYOUT(CR)

j

CALL TTYOUTCLFI ;

RO:PGLN*ADDRH-NRC;

IF (PGLN AND OD.)FH}=0 THEN DO?

CALL TTYOUT(CR)?

CALL TTYOUK L
z

) ;

CALL ONEOUK SHR( (HPC:=HIGri(PGLN) ),4) )

;

CALL ONECUKHRC AND OFHJ ;

CALL ONEOUK SHR( I LRC : = LG* I ?GL \ ) ) , -t ) ) ;

CALL ONEOUKLRC AND CFh);

CALL TTYQUK 33AHJ

;

CALL TTYOUKSPJ

j

CALL TTYOUT(SP);

END;

CALL PAIROUKCOR ECNRCJ ) !

CALL TTYOUT( SP)

j

NRC=NRC*l ;

IF PGLN=ADDR2 THEN RETURN;

GO TO RO;

END READSCORE;
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004C6 1

0C4C7 1

004C8 2

004C9 2

00410 2

00411 2

00412 2

00413 ?

00414 2

00415 2

00416 2

004 17 2

00418 2

00419 2

00420 3

00421 3

0042? 3

00423 •a

00m2'» 2

004 25 2

00426 2

WRITE$CORE :PRCCECURE;

DEC (

I

WCtAWCt JWC) BYTE;

DEC WCORE BASED ADDRWC BYTE;

DEC ADDPWC ADDRESS;

IWC=0;

ADDRWC = riEXSPAIRM00H HEXSPAIR;

*C1 : JWC=0;

WC2:CALL PA I ROUT ( WCORE ( [WO);

CALL rTYOUT(DASH)

i

WCCRE ( IWC J =HEX$PAIRi

CALL FORMAT (SP, 2 )

;

IF ( JWC:«JWC+1 ) =6 THEN D !

CALL TrYOUT(CR) ;

CALL TTYOUK lF ) ;

IWOI WC< I

;

GO TO WClJ

END;

iuc = l WC + 1 ;

GC TO viCi;

END WRITESCCRE;
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00427 1

00428 1

00429 2

C0430 2

00431 2

00432 2

00433 2

00434 2

00435 2

00436 3

00437 3

00438 2

00439 2

00440 2

00441 2

00442 2

00443 2

00444 3

00445 3

00446 2

00447 2

00448 2

00449 2

00450 2

00*51 2

READ$TAPE: PROCEDURE;

DECtRTi ,RT2,RT3,RT4,RT5)BYTE;

RT1=0;

RT2=0;

RT4=0;

RT5=0;

Rl:IF (RT3:=TTYIN)=020H THEN DO CASE RT4J

GO TO R2;

GO TO P3;

END;

IF RT3>039H THEN RT3 = RT3-0 37H ;

ELSE RT3=RT3-030H;

RT2=SHl(RT2,4) OR RT3;

GO TO Rl;

R2:IF (CHAN(RT1 ) :=RT2)OCFFH THEN DC;

RT1 = RTU1;

GO TO Rl

;

END;

RT4=l;

GO TO Rl;

R3: IF

(

PR0BE(RT5) :=RT2)=0FFH THEN RETURN;

RT5=RT5+1 ;

GO TO Rl;

END READ$TAPE;
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00452 1

00453 1 M0NITGR:DG CASE HEXSPAIR;

00454 1 GO TO MO;

00455 2 GO TO Ml;

00456 2 GO TO M2;

00457 2 GO TO M3;

00458 2 GO TO M4;

00459 2 GO TO M5;

00460 2 GO TO M6 ;

00461 2 GO TO M7;

"

00462 2 END;

00463 MO :D0 1
= TO LENGTH! M) ;

00464 CALL TTYCUT(M( I ) )

;

00465 END;

00466 GO TO MONI TOR;

00467 Ml :CALL CALI5;

00468 M2 :CALL CHANNEL$OROER;

00469 CALL prgsesgrder;

0C470 CALL NEXT;

00471 GO TO MONITOR;

00472 M3 :CALL readstape;

00473 CALL NEXT;

0047<t GO TO MONITOR;

004 75 M4 :CALL START;

00476 CALL NEXT;

00477 GO TO MONITOR;

00478 M5 :CALL READSCORE;

004 79 CALL NEXT;

00460 GO TO MONITOR;

00481 M6 :CALL WRITESCCRE;

00482 M7 tADDRM =HEX5PAIR*100H • HEXSPAIR;

00463 GO TO ADDRM;
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S00365
S0C3£3
S0C361
S00359
SOC357
S00355
S00253
S0C251
S00347
S00341
S0J339
S0C334
S00333
S00332
S0033 I

SOC330
S0C329
S00327
SCC225
S00324
S0G323
S0C222
S00221
SOC320
S0C319
S0G318
SC0216
S00314
SO0312
S0C211
S0C310
S00309
SCC3C8
S00307
S003J6
S00305
S00303
S0G3O0
SOC29 8
S0C295
SCC292
SC0291
S0C289
S00266
S00283
SC0282
SG0280
S0C274
S0C265
S00264
S002b3
S00262
S002fcO
S00259
S00257
S0C255
S00243
$00247
S00246
S00245
S00244

M7
N6
M5

M3
N2
Ml
yo
MCNITGR
P3
R2
Rl
RT5
PT4
RT3
RT2
PT1
READT APE
020
WC2
itCl
ADDRWC
V.CORE
J*'C
AWC
7 •

"

kRl tecore
03A
RO
LPC
HRC
NkC
FGLN
A0DR2
ACDR1
CCK E
READCGRE
IN
NEXT
PCI
JPO
IPC
PRCBcCRDER
CO
JCO
ICO
CHANNELORDER
Ml
NO
ICB
BC6
AC8
CALIB
100
ST1
50
OFF
STO
30
C2A
ERROR
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S00243 AST
S00242 TST
S00241 LST
S03240 KST
S00239 JST
S00233 1ST
SOC2J6 START
S00235 S999
SO023O CI
S00224 CC
SO0223 A6C
S0J222 A5C
S00221 A-+C
SO022O A3C
SOC219 A2C
SOC218 ALC
SOG21 7 ACC
S03215 VAL
SCC214 E D <<G*
SO0213 COWERGE
SCC212 i _ i

SOC210 • + •

SGC2C7 S
S0C206 1030
SO02O5 BCD 5
SCC2'J4 6CD4
S00203 6CD3
S00202 BCD?
SO02CO SIG sdIT
SGC1^> C02
S0019B C01
SOC196 FTDO
S0C195 CHOO
SO C 194 CATAO
S0C19^ DA TAGUT
S0C192 CCO
SCC19C 11
SCO . 030
SCC182 OAO
SOOIM C90
SOOlSu OFO
SC017S 5DY
SO: 173 VOY
S0C17c P70Y
S00173 DISPLAY
SO0171 12
S00174 SOY
S00175 CHOY
S00201 6CD1
S00 169 14;>
S00155 C4o
S001b3 5
S0C152 IS
S03151 BS
S00149 FTS
S00143 ChS
S0C147 SCA.NV
S00143 010
S00139 CM
S0D138 EM
S00136 CHM
S00135 MULTIPLEX
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S00134 100
SGClr>3 1C000
S00130 L4< 00
S00127 THERE
SOC125 3

S0C124 HERE
S00123 HEXB
S0C122 FEXA
S00121 CCC
SC0120 BOG
S0C119 ADC
soon e CVER
S03U7 VAL
SCOIId CIGITEC
SC0112 I FOR
sccno NUrt
S00109 TY^F
SO01O8 FORMAT
SO01O7 eeH
S00105 t

S00104 ECDnEX
SOOlOl NUM1
S0CC99 isl 'i

so:c^6 EOUT
S0CC95 CF
SOC92 ASCI
S03C90 £SC
SCJC39 FAI ROUT
SQZZLB 4
SOX97 3
SOJCB5 37
S03Co3 39
scccei 20
SC0C30 Ml
SC:C79 i

sc:c7c
S00C76 H E X F 6 I

R

SOOC73
S C 3 C 7 1 ZTC
S0007O 1 TvjuT
SCCCo9 07F
SG3C66 130
SCJC66 6
SO 3Com 1

S03Ct3 G
S00C62 64
S0C06C 050
S03C59 2
S03C53 HERE
S03C57 IT]
S0CC56 XTI
S03C54 T TY I

N

S00053 1400
S J C 5 2 1100
SOG051 ADORM
S03C50 BPB
S00C49 PPOBE
S0DC48 BCH
S0JC47 CrK 'J

SOJC4o •AST D.\i = 0/UP=l'
S00C45 PhEADER
S0C043 •C.-i PT ERROR TIME 1

S0CC42 CHEACER
SOC040 •ENTER THE NEXT SELECTION NUMBER
S00C39 N
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SO0C37
S00036
S00035
S00034
S0JC33
S03C32
S0J03 1

socao
SC0C29
S00C23
S00027
S0JC26
S0C023
S0JC23
S00C22
S0CC20
S0CC19
S00C18
S00C17
SOCClo
S00C1

5

S0J01A
S00C13
S0JC12
SOCC1 1

SCOOIO
SCOC 09
S03CC3
S0CCC7
SCJC06
S C C 5
SGGCCK
S0CC03
SOCCC2
SOCCOl

7 -

6 -

5 -
4 -

3 -

2 -

1
-

-
TYPE

M
COA
CCD
M
SIGN
I

DOUBLE
MOVE
LAST
LENGTH
OUTPUT
INPUT
L •

<

I- IGri
TIME
SCR
SGL
SHR
SHL
fi.GR

PGL
MEMORY
- - tITY
SIGN

CARRY

RESTART'
MEMORY EDIT*
MEMORY DI SPLAY 1

DATA ACQUISITION*
READ TAPE'
PROGRAM SCAN*
CALIBRATION*
MIDAS IV HEADER 1

THE SELECTION NUMBER
IDAS IV •

FOLLOWED BY A SPACE: •
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B.18 LISTING OF MIDAS IV SOFTWARE

mr!N

WRIT H.S MSEC

LDD: J B TIMES

WRIT 9.D MSEC

ROTATE INPUT
1 I .

'DR' INPUT KB3&*S
L5H WITH IKHW
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man

INPUT KDRD

CDHPLIMEN7
who

PULSE

KBIT 2.D HSEC

ROTPTE CUTPin
KU.^D RIEH1
DSE SIT

hJ

OUTPUT KS3

wit 3.2 h::c
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HEX PAIR

INITIPLIZe
01TTE TD ZZrJl

CRLl TTYIN
FTW RHP

KHD f

ERCK 7U TTIr

SHIP! BTTE H

BITS TD LCF1

1
1

'09 . p:

6tl
HUH

i

i

i
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PR! POUT

INPUT
RSC

RSCI IE UFPZR
ROUS 5 ITS DF

F5C

RSCI - RSCI + B3ZH

RSCI » RSCI + Bj7H

*

L'JTF'JT

RSCI

RSCI NDH LOWER
four bits or

RSC

o
RSCI - RSCI B37H

-i

OUTFIT!
RSCI
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DNEDIH

INPUT NL'tt

RR5K DFF Hlf-H

FiKT DF KUH

Nl .
- KUH + .

•-

YCJ
-V* im - una + r?::i
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EQHEX

INPUT R5H

MULTIPLE HI EH
PR3T or PZH t"Y 12

ROD IN LDN
Pfiai or

r.nr: i
<

HEX \ -
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rDRMRT

INPUT 'TtPZ*
FHi) »K»J»«
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&IGITCC

5 IPS' n |

" 2

RETURN
VRL ° IW22

51EH - 2

ZJ"

INFUTM ) P': CCHYES]
LLi.Za 2 & I BITS
TD HEX! EEC) URL

T
INPUTtC) f . :. "

'

...

l

:

.

r

Full

y
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HULTIPLU

L INPUT <HM

t

T
pn a :

HIEH r»..:T UF O:.;

US

7Cs

YEi

-/-*

1

\ ii>« ur . r , r U

TOf
c.-;.i lti m . ,

-c*

-i ;

'.' ID' LP') FFHT C"
.1 ::i r*i ~ .:.i ^J
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5CFNV

INPUT
CHS Rtw rrs

YES

-*->!

pmrw
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5CHNY tCCKT;

on a\5t
cois - i;

CT!t
n irTc3) - BiH

f*< r':: r :;T;3; - r~i

C!!7Pim3J *
I

ut

. : -

rciisn

r&yfnce
SCRIIVflLVC
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D15PLRY

INPUT 5 1 EN
CHFHNEL FND

FORT

DUTFUTC2; LCM
HFLF DP PORT

U'JCH YFLUC

I

r df ; .

;

LRTCH V

OUTPUTS) LCW
HFLF OF CHFNNEL

1

LATCH VFLUC

LTT<23 :

DF Oli

LFTCri VI
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M5PLHY (CCN7;

EDY " PZH

BDY

C-IJ

•DY * IEH .

JL

LBTOI 5IEW

cjtf'jt(2j wy p*—

'
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DRTPOUT

inpin
CHRSNH. FD3T
PM DAT Fa

t

type:

chrnnel number

5.KIP 3 5PRCES

tyfe:

P031 NUMBER

SKIP 3 EFRCE5

bcdi - a

, r

mm
ECD2 - i£2a

BCDI » |

BCD2 - CCD2 - 12

p n 9

BCtM «• III

BCPS - 002 MOD 12

©
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DRIFCUT (CENT;

ViPZ
pan .

rc:3 boh .:;

:

lime n

TfPE 'f 1
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C0NYEF5E

INPUT
ERROR P.ND YRL

CONVERT n\r.v
io huxideckirl

RC = 'TIME 1 * B.ISEC

VR17 FT3

IT! R3<
MEiTCC

RCPJSN
RIC

INPUT pic
FROH DIBIKC
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CONVERSE C CENT )

©
B2L

fGC - RZC + 2

3 RBC » F:C
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STPJn

OUTPUT 33
fi57U?l5J<3

I

LETT - Dinpin prr

rpn ro.i

T5i*3.s nee

in n

LSI - L3T f

IS1 - I!
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ETRtfT (CDKTJ

©

era kultipld:
WITH CHriMUSTJ

1
* .

cm. :r i

MITH P/ C-: MSI J

i

cna r:

1 IP H C NIIS1)

®
RCf-r> rkd
cr;,Pine

ckli c :

Gill I

HIT! •! '•

IS! « 157 f J
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<RL1E

INPUT FCB

CF.LI HULT I FLEX
WITH ROI

Id CF3E
CFC3 - I;
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CHUB CC0M7.)

DUTFUTC3J - EC3

CTLL DIFPLRY
CE/RC3/Fi : • . II

SOiHlYnLVS

^ ?.
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CHANNEL OFDEF

TYPE
CHF.KNEl HEADER

ICO o I

t -

W : lH CHFKMZL
CrlrHflQ)

l

v
'

:
'!T POSI

a .(KiHi)

IKPUT KITH PRSTS

J,.,
.

Tl
_

icd » ico + s
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PRC5E DR0CR

PRINT PFPBE
HEFNER

IPD *

1

1 r :::t Ntf.
EX If 0)

n
prgee< if 2? - rrs— . |

input directicm
FRUSEUFO+lJ

4
CRRRIFSE RETURN

LIKE FEED

JL

IPD « IFD + 2
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REFU> CDRE

NRC -

INPUT 57PR7ING
RDDRES5
RODfi I

PRINT

Rl .

YES

K.

CRRRIFSE RCT
LINE FEQ

ND

PRINT LINE
NUrlpER

±
TYPE CDLC.'I

RND 2 EFRCES

3
D'JTFL'T EVTE

FT :.<c

TYPE R 5FRCE
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WRITE CORE

PR I HI CFTP
DN TGXTYFc

frHTfl

EK1P
"

dWC - JK f I

\ES

FM I TD
ORTfl

RD0RE5S

cR.iaip?c p.n\m
uwe rea

PH isirpfp;

X-

r:. ss

13?



FEED TRPe

3

FTl - FT2 -
FVi « F7S - B

n
INPUT CHBFflnDJ

FT3

PO Cr.BE R1H

FT1

1
'

- RT3 - B17H

}

ehin
H BITS

P72
LETT

FT2 - RT2 ' DR' P-T3

FROKcFTST) - f<72

-
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FERD TRPE (CDN7J

©

F1H » I

R71 - F7I + 1

3
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ftflWITDR

iKPin

KUMBEfi

C-D CF7Z
(EEL. K0.

>

ND

.

.

: IV

CnLL a

CFLL
READ 1RPE

CRLL VZX1

~r»

i

\E5
CFLL

QtflKMEL Z^ZH
CFLL

PROSE D3DCRt

F'

CPLL KDC! -J

1^0



MONITOR tCONTj

©
CRLL SlRRl

CPU.

URITi CD3C

\ES / IKFin RSGKESS
-{-

©
CRLL N3H

CELL r.zxi

->

FO ID RftftRESS

HH



TABLE B.I. SUBROUTINE CALLING LEVELS

SELECTION
NUMBER

LEVEL
2 3^ SUBROUTINE

X TTYOUT

1 X
x

x

X

CALIB
MULTIPLEX
BCDHEX
DISPLAY

2 X
X
v

x

Y

Y

C: ;

:. ORDER
TTYC

'

HEX PAIR
TTYOUT
TTYIN
FORVAT

X

X

Y

x

X

X

Y

x

X

X

TTYC

PR
T7

''

:r
TTYC
tt v :\-

?T

NEXT
TTYOUT

3 X

X

X

X

READ TAPE
TTYIN

NEXT
TTYOUT

I* X
X
X

X

X

X
X

X

X

START
TTYOUT
FORVAT
TTYOUT
BCDHEX
MULTIPLEX
BCDHEX
DISPLAY
SCANV

1*4-2



TABLE B.I. SUBROUTINE CALLING LEVELS (CONT.)

SELECTION
NUMBER

LEVEL12 3^ SUBROUTINE

1* (CONT. ) X
X

START (CONT.

)

DAT AOUT

x

X

X

X
X

X

CONVERGE
BCDHEX
DIGITSC
BCDHEX

NEXT
TTYC

5 V

X

X

X
Y

V

v

V

X

X

X

READ CORE
HEX PA"
TTYC
.

TTYC

- ~ v ' '

J

PA1
TTYOUT

6 X
X

X

X

X

x
X

X

rRITE COF
YE.X PAIR
TTYC
TTYIN
PAIROUT
TTYC
FORK/
TT
TTYC

7 X
X
X

HEX PAIR
TTYOUT
TTYIN

1^3



APPENDIX C\ PH08S TRAVERSING SYST?*

C.1 PR03? TPAVER3ING r^ZHA xITS v
!

The specifications for the Probe T r?versing flechani ;n

(PTM) are listed in Table Z. T
.

T he linear travel is limited to four inches by the

lin°ar potertioj« +o r. Otherwise, the linear travel is

limited *-°> six inches by the cylindrical portion of the

mountina base and the threaded section to which f h<^ probe ; ^

attached.

C.2 PP03E CONTROL TV" T

c

.

2 . 1 Interface Cables

7h° four cables use:! with the Probe

System are:

1. Power Cible

2. Transl'io^r Cable

3. PTF Cable

a. ^TDAS TV Interface Cable

r ra ei

Tn the "manual" mode, only the Power and ??'•* ca v

are used. The Transducer cable is ndded for

"semi-automatic 11 mode and all four cables are ne<=ied in the

"fully-automatic" mode.

C.2. 2 Anoular Control Circuit Adjustment

14U



The "balance" and "gain" for the Angular Control

circuit arp set as follows:

1. With the turbine not operating, connect an

oscilloscope to the BNC connector on the

Control Panel .

2. Adjust the "balance" control, R1, until the

amplifier outout, as real on the oscilloscope,

is zero. (See Flos. 10 and C1.)

3. With the turbine operating, adjust the

"gain",??, (Pigs. 10 and CI.) so that *he

signal anplituie is no*-, causing the Probp

Traversim Mechanism to oscillate. (Se» th°

top part of v \q . C 3 .

)

U. Ad -
' us*- t-

u e " ice" (if necessarv) until

the d r ol Ls aligned into th e flow. (Tee t fc

center of ?
i '

. C3.) ttment car.

ho v^ri r'i 0,1
i

:- illed, (I-tnbe

manome^r connect"] across Port -
n j !ii Port

pressure lines. (See pig. 8 <b) .

)

The Ang tila r coa t r lit » ls o has " o 1

"balance" controls (R3 and RU) tha* are adjust< internally

and should not need further I I
' t.

C.2.3 Line ar Con^rol_ Circuit Adjustment

Ad"5
'j st nent s to the Linear con'-r^ 1 circuit (

r ig. "
1 .

)

are internal and further adiustment should no 4- h^ necessarv.
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TABLE C.I. SPECIFICATIONS FOR THE PROBE
TRAVERSING MECHANISM

1. MOTORS: 2V/DC 200-^00 r.A

2. LINEAR TRAVEL: ** INCHES

3. LINEAR RATE: 0.011 INCHES/SECOND

k. LINEAR PC [OMETERj 5,000 OHMS

5. LIMIT SWITCHESi 2 (FULLY ADJUSTABLE LOCATION)

6. ANGULAR TRAVEL: + 36O DEGREES

7. ANGULAR RATEi L.< DEGREES/SECOND

8. ANGULAR 1 ITER* 50,000 0H1

9. PROBE DIMENS1 1

DIAMETER! O. or: [ES

LENGTH: 12 IN fM)

10. HEIG:{;'
, NO PRO-^) : 18 INC

11. RADIA3 ILEA) ID: 6 II ES
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FIGURE C2. Probe Traversing System
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ACTIVATING LEVEL
FOR PCV/SR TRANSISTORS

CASE 1. GAIN NEEDS TO 3E
ADJUSTED

CASE 2. ED

balla::ced COHDIT]

CASE 3. GA
c r
...

.

TOV/ARD .

FIGURE C3.

CASE h. GAIN ADJUSTED
CORRECTLY-

PRESSURE DIFFERENCE
WITHIN LIMITS

Examples of A~ralifier Output for
Angular Control Circuit
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APPENDIX D. OPERATING PROCEEDURES AND PSORAS CHANGES

D.1 systf:i OPERATION WITH PPESENT CONTFOL PROG"?.^

D.1.1 2Q.12L flU and Po^er *21±.

The MIDAS TV system must be powered up in the

followir? s^uence of stops:

1. Insure rh^ the ^t^i\c tv and *-e!»typ^ are

connected to a 110V source and the teletype

serd/r<^ceive Line is connected to the number SO

connector shown in Pi i. ^.

2. Throw t tin power switch (?i?. 'J) to the

it on " position. (An i
n

1 i -
-. t

"•

r 1
:

: g h t to *

!

of the main r switch comes on if the unit is

operating correctly.)

3. Turn - IPS-805 power switch on. (Th€

rricroprocessor power light should be on an 1 the

"halt" LSD (Pig. U) should be out.)

U. s»t the teletype node switch to "line",

unless a paper tape is to be programed of the

Scan Control and Prcbe Control tables, in which

case the i^ 1
. s switch on the teletype should ^e

set to "local". Note; ih^L-l-L ll^

teletvoewri " or is turned 2H 2L switched from

"local" to Ulineg H2i!
Pi the RE3E_T button should

be £resse^._

5. The system is row waitina for a M ode

Selection Suaber to be entered. To obtain a

list of th a Sode Selection numbers, enter ',ri "

and press the spac° bar (See Section D.1.2).

150



The Power Off proceedur^ is the reverse of the above steps.

Both proceedures are summarised in Table D.I.

D.1.2 To Select an 2£~Litina *2l2

following the D ower On proceedure given above, or

following a "FESE^"', MIDAS IV waits f or a Moda Selection

Number to be entered. A list o p the M od Q Selection Numbers

is given in Table V. (The list can be obtained by the

operator by entering "0", followed by a space. This is the

sole function of loie 3.) Ooeuahion in a chosen mole is

effected bv en^^ri n.n the lode Selection dumber followed bv a

?ig. (
-, shows + Vn function af "'• rent les.

Return c t^ a each - is automatic e* roai *

CALIBRATION and MEMORY EDIT modes, whei !T is required.

D.I. 3 T_2 ^fli^"! §H-1 ^mll^I"1

- L^ Input Channels

(CALIBRATION Zlllt

^he CALIBRATION node i c selected Kv entering "1"

followed by a "space".

Channel Se l2<ZiL2-] : Tn - he CALIBRATION mode MIDAS T V

continuously monitors + he channel indicated by the settina

of the thumbwheel switches (Fig. 3) . Any channel can be

selected manually usincr the thumbwheel switches. v?h Q n

addr°ssel f the channel and port numbers appear in the LT^

display. If no ch^naf! 222iiE§ ID. the LE^ d isplay when ^h_2

thumbwheels ar c turned^ £2222 IZIZIz. 2H12Z —1- 'ill "soac"

.

^ort spI^c 4- ion : When bcanivaiv rh ann^l (

presently 1-U) is selected, a single L~^ is lit on the RELAY

car! (^ia. A2.). The port currently selected at the

Scanivalve is then indicated in the T."^ lisplay in the p ront
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panel. (On other than Scanivalve channels, zero is shown

for the port number.)

Press the PORT ADVA M CE button (
p ig. 3) to cause the

Scanivalve to advance f o the next port. (The seventh LED on

the RELAY CARD indicates the advance pulse transmitted *:o

the Scanivalve.)

Press the PESF'" button to exit the CALIBRATION mode.

C2.Ii£iL2.ii2I! : - ne "^? ro " ^nd "nnno" f the selected

input chan n
. ?1 are set using the BALANCE and SPAN adjustments

on the correspon li ng signal conditioning ca^-d, respectively.

Ad fur 1- ICE to produce zero at the DVH (ballar

bridge) for:

1

.

7. e r o pressure 1 i fferent ia 1 on a dif f erent ial

press i ti nsducer inout.

2. the lower limit ^ c
a lisplacement measurea

by a ntionetric input.

3

.

a short 1 inout c or a tl ra ocou pig L npu t.

adjust SPA?, to produce a required maximum reading at

the DVM (usuall", recogn \ zable engineering units for t
li e

particular measurement) for:

1. differentia! pressure transducer loaded

pneumatically *-.o the Jesired range

?. maximum displacement of a potentiometric

input

Not®! la. The DVM measures iH the ranae ± 1 .
3°°9

3L2li§-. II no value is disolajredjj. the voltage

is outs^^L llils range.

2_j_ Thf_ use 2i 2^iHllIl2H H£2i:§l2£l in ser+j^

into the CA r ?TJ_2 §22tion 2l the upp er front

an< to leek a ch nnel cal ibration is
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i£§2li£ed in appendix hz.

D.1.4 To £r23ESI!l tt-2 ^canrnna Sequence and Probe

Movemfnt

D.1.U.1 Programming from the Keyboard (PROGRAM SCAN

Mode)

Enter "2" followed by "space 1 ' to enter the

PROGRAM SCAN mode. A table heading is printed out that

identifies columns of Siata that must bo entered to form the

Sc^ n
. Control table. r ^ble D.TTT is an example of a Sc^n

Control *:able, followed by a Probe Control v able.

Sca n f_2HiE2l table^ The following ire entered

in turn, as two numbers followed i "space":

1 . Channel number

?. Port h"

3. Number af counts v
>

-~> t v e °
-. .^uccessiv^

Lnos to bf .< oted as indicating that i

steady r ea i i n q i reached on this

channel

U. 'I'jTher 3f tenths o f a second delay before

the DV? is *irst read on this channel

The teletype advanc a s automatically to the

required column, and CARP T AGE RETUFN and LINE FEED occur ^ +

the end o^ each line of the table.

ifll^H tho £23ilire_d_ 2-l:L:122l2 I12.X2 i.220. 22l2£2lx

enter 21 Ln *2l2 £^.22H2l Z2ll2 m.I!i

A heading is Drin f j!! that ident i
r

].e s columns o c

data that must be entered to for^ th^ Probe Control table.

Probe control -able: The following are en- !
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in turn as two numbers followed by a "space":

1. Number of hundredths of an inch the probe

must be moved

2. The direction of movement (00 for down,

01 for up)

Enter one line in the table for each required

probe movement. Termi_na^e the_ table wi^h PP in _^h_2 "a mt"

cplun n._

MIOAS TV is then ready cor another mod€

selection to be entered. ^h^ completed tables appear as

the c KimDle shown in "'ihle n
.
TTT

.

^ . 1 . u .
7 Progr com Paper Tape ( ?. 2 ?

D

*od e)

The Scan Control and Probe Control tables can he

entered or. paper tape. Phere are two steps:

1. Pr on o f i

2

.

Entry of > using the RH! ' 1

le.

T2 £r.fLE2.L± the tane^ switch *he taletype to

"local", and switch op the ounch. Punch a Leader that loes

not include a "space". (Mote: In readincr the *iape, t\

program looks for 3ata pn'ries. An entry of lata is always

read as the number pair Immediately preceeding a ~^^r=.

Thus c° /I.
17 is harmlessly included if followed by the nert

dat a ent ry .

)

En f pr the data required in the Scan Control and

Probe Control tables (described in f he pr<=ceedi- section)

as a succession of number-^ pa irs followed by_ a soace^ The

inclusion of CP/LF at the ^nd o" = ach line in the tables

results in the printout shown in Table D.IV.
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The inclusion of FT to terminate each table is

essent ia 1.

12 2Hl££ lll£ taoe^ switch the teletvps to LIN^,

switch of^ the punch and ready the tape in the reader.

Press PESET. ?nter "3" followed by "space" to

enter the PFfD TAPE role. °ush H1N0AL STA?? on the tape

reader. The tape is read and MIDAS IV is ready for another

mode selection number ^o b^ entered.

D.1.4.3 Program Editing from t v
.

Q Keyboard (M^OPY

DISPLAY and HEHOBY *^ T " Sodes)

Chanaes can b? to the contents of - * * bv:

1. using t! • HEHOR7. DISPLAY mode to print

out the current contents o c
'
-

'

I

2. a sir. a the vrw 0?Y Z'.'i: -ode to ?n v er n

d a * a

.

"he t s of H cat be lisplayed, but not

edited. Thus, f_o~ example^ indi yidual 2Llll25 In the Scan

-2Ht£2i 2.H- £L2Li Control tables car. b£ road after ^.^2X have

b22H 2H12L22 l.. LL2 keyboard or on a punche d t^^

To D_isplay_ Contort? of liZ:2Ei :

1. Enter "5" followed by "space".

2. Znt°r first address, to be displayed as

two number pairs each followed ^y "space".

(Teletype prints a hyphen.)

3. rnt°r Last address, to be displayed as

two number pairs each followed by a "space".

(Teletype orints m^Tory contents between the

first a nd last addresses.)

Three examples of the use of MEMORY DISPLAY are shown in the

teletype r-c^r 1 ir rable ^.'T
. The examples illustrate:
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1. A single memory location can be displayed

if the first and last addresses are the

same.

2. The Scan Control table is stored

beginning it 1100R.

3. The Probe Control table is stored

beginning a t 1U00F

Note: 1. All addresses are in hexidecimal.

2. If the last adiress is ma3e smaller than the first

adiress (inadvertantly), ?S6 pases of j°norv are

printed. The proc=ss can be stopped bv pr^psina

RESET.

^o £J_i_^_ C2L12Htl 2l
v n ™ ° r 7 :

1. 'nt°c "5" followed by ?.
" cpr^"

2. E rM linrina address o* th Biory

section y o be chanT^i (^A M cnlv) (Teletype

prints current content c olloved by hyphen.)

"*. ~nt Q r nunb«r pair to replace pres^-n":

content. (Teletype prints content o^ neyt

memory location followed by a hyphen.)

ti . Enter new number nair i
r reouired.

Otherwise press RES P. Step ? can be

repeated to change contents cf successive

memory locations. RESET exits the ?^ M ORY

EDIT mode.

*L2i21 I£ !!§2^£2" on 1 v is typed following

+^_h_3 hv2^2!lx. Lh2 -CZ2E1 cont ent becomes Z.—Z.I1.

An example is shown in Table D.7T. The example illustrates

how :

1. MEMORY DISPLAY mode is usee! to display

contents ^~ memory from 150 OH to 150?H.

2. SEftoRY EDIT mode is used to change memory

contents to be the integers from 1 to 16.

3. (?EH?RY DISPLAY mods is used to display
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the new contents.

An example of the proceedure to chanae an entry in the Scan
Control table is as follows:

Problem: In Table D.III, oort U6 on channel 3 must be read
instead of port U4.

Proceejuie.: Enter "6, space, 14, space, 0* , space".
(Teletype prints "im-")

"nter M ti 6 # space".

Press RFSET.

D. 1 .5

4o^e)

19. QE£E£te and Zf^gord Dita XDATA ACQUISITION

The procp^.ur^ F or calibrating input channels, for
mnino the sequence of channels to be scann< I nd for

progra^ina the secuence - c -rob? movements in a proh<=
survey arc aiver in Sections D.1.3 and D.1.*. When tl

step- are completer: -la*a is taken bv se] the DATA
1CQUISI7 TCN mode. to enter this aod :

1. Enter "4" followed by a " pace"

(Teletype prints 30 asterisks 3 ler and to

provide time to turn o" the punch.)

2. Turn on the tape punch.

(Teletype print? and punches as shown in the example
in Table D.VTI.)

Hlien the data is completed, a C^ZLI followed ^y_

inothor Li are executed,, and the reauest for a node
Section entrv is tvped since, DATA ACQ uTSITION T2de is
*ited au^cnaticallv.. All these char^ct^rs are con^ai^d on
heoni ^f h p data ta^e

157



D.2 PROCEFDUFES FOR CHANGING THE CONTFOL PFOGFAM ON PROM

P. 2. 1 Introduction

Changes which might be needed in the Control Program

can be classed as "minor" or "major". "Major" changes

require recompilat ion of the complete MIDAS IV software,

usually because of additions or deletions in the number of

program steps. Minor changes can be effected by changing

the values in particular memory locations; for example, the

limits of a Do loop.

In the following section, D.2. 2, making a "minor"

change is illustrated by describing a particular example in

detail. In Section D.2. 3, in describing proceedures for

"major" changes, references are given for each of the steps

in the programming of MIDAS 17.

D.2. 2 Minor Changes .[Not Rehiring Fecompi lation)

Examples of minor changes include:

1. Alteration of the width (duration^ and

frequency of Scanivalve pulses

2. Changing time delays

3. Reallocation of RAM

i*. Changing program constants

The steps involved in each of these examples are the

same. Therefore the proceedure is illustrated by describing

the first example in detail.

EXAMPLE^ C HANGING THE WIDTH OF A SCANIVALVE PULSE*

1. Locate the PL/M subroutine which generates the

pulse (Using Fig. 6, and, when the correct branch is chosen.

Appendix B.) . For this particular example the Scanivalve is
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advanced in both thp CALIBRATION and the DATA ACQUISITION

modes. Since both routines advance the Scanivalve in the

same manner, only the change in DATA ACQUISITION is

describPd. In the nATA ACQUISITION mode SCANV is Mie

routine that controls the Scanivalves. "rom the SCANV loqic

schematic and thp PL/ -
! source file it can be se°n that v he

pulse is initiated by outputtina "040m + PS" on Output Po^t

Three and then entering a "Do 1 to °" loop that contains a

10 msec delay. After the 80 msec delay, "BS" is output on

Output °ort Three, and another time delay loop is entered.

I_h°_ first de]_a_y loop I211E2I5 t-h.1 2HL^2 ^.iHh *H^. the second

s£ts t V\f£ time 2 LL!lli25i
T -' ^ or ,3Xa;"P^ » the pu]

width is to be cl 3 to 100 msec, the "Do 1 to a " loop

must be ;ha | 3
'

I T " Po 1 to 10".

?. e location in POM of the value " Q " is found

using the I
/" source and Memory "ross Ref°r=""!c° (Table

D.VIII.) . The line number of the "Do 1 to °" loop is « 161

a

n

* the h e x id i ] address g i v n is U 7 A H . T h e assembly

listii th DAS I
1 ' software near adir oc^s

Ouo i^plimenl Lor of the "Do 1 to 3" loop.

(See le D.TX«) rhs 08? valu 3 b^ino loaded into

A - 1 sr 3
•

: t h € upper limit of the "Do" loop. B chancing

the content of this memory location, oai^p, from r»RH to 0AH

(the value must be in hexidecimal; 10 would result in

looDina V6 tires) , the pulse width is increased to 100 msec.

3. Several of the machine cdI<^ values (Table D.X.)

on either side of the 0U7 r p locatior should b«^ roted so that

the same location can b° verified at a later time on the

PROM.

I*. Turn off the BiTDAS IV system (Appendix ?)

rcirov? the appropriate PP31 card, in this case tha # 2 car'.

(S^e Fig. A1 .)
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5. Program a new PRO?:, in this case # U, with the

Pro-Loa PROtf programmer or the Tntelec-8 microprocessor

[Ref. 11 or 14].

6. Reinstall th9 PRO", * U in this case, and the

PRCW card. This completes the change.

D.2.3

Ii2t£l Fo r al]_ chancres

1. Keep the "old" PROM until the "new" PROW is

verified and the system opera*°s correctly.

2. Document the change to the software.

Z122L Cha ng°s .IZ^HUiliHZ l£22!2Eil2^i5Ill-

" :ior" changes ar? those tha*- raguire retrompilat ion

of the MIDAS T V software and reprogra mmi no I all ^"" r

PROP'S. Ref. 12 provii^s the basic backgroi

necessarv to make program additions or changes to the MIDAS

17 software.

Ref. 15 contains instructions on loading the MIDAS

T v ? T ,/ M source deck in f o the IE ' ^SO/6"7
•

3 operating ^n the

Pdit mod? to chanae the program. The programmer should glso

obtain the ^ollowino documentation;

1. Symbol table (see the* end of +h9 source

program listing in Appendix B)

2. Assembly languaoe representation of obiect

code (Table 0. T X. )

3. Listing of the source proaram (See the er^.

of Appendix B)

The machine code listing (Table ?.X.) is obtained when the

paper tape is punched.

r'pf. 16 contains Instructions or. loading the machine

code program and programming the PROM's.

fote: T n r c r rr)nr3 t mini, it is necessarv to ulace a
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"U.2Z2P" instruction _[C0l_ in tjie first memory loca ti on. This

can be done by deleting one character. p or example, a

"space", 020F, before the ASCII equivalent of the word

MIDAS, shifts the beginning ASCII characters one space to

the right and makes root? for the "no-op" instruction. (See

Table D.YI.) The mps-805 reguires a no-op instruction in

location 0000H because of the manner in which it executes

the first instruction when power is turned on.

D.3 PROCFFDUPF? FO* ADDING FXTPA •'EMOPY TO PA V

In some applications, the amount of PAM allocated for

the Scan Control table ani the Probe Control table will not

be sufficient (Fig. 7). An additional

added as described in Appendix A.

2K of PA*! can he

^he starting a3dr^~s for the ?ro'r' c Control table must

then be changed as describe! in 5^c. D.2.?. The Tiemorv

location to be channel is 3 1'*3H.
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TABLE D.I. POWER ON/POWER OFF PROCEEDURES

POWER ON:

1. MIDAS IV AND TELETYPE ARE CONNECTED TO
110V 60Hz SOURCE (CHECK)

2. TELETYPE SEND/RECEIVE LINE IS PLUGGED INTO
#50 CONNECTOR (CHECK)

3. MAIN POWER SWITCH - ON

I*. MICROPROCESSOR POWER SWITCH - ON

5. SELECT TELETYPE MODE (LINE/LOCAL)

6. PRESS - RESEl'

POWER 0'

1

.

TELETYPE - OFF

2. [CROPROCESSOR P SWITCH - OFF

3. MAIN PC ETCH - OFF
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TABLE D.II. MIDAS IV HEADER

MIDAS IV

TYPE THE SELECTION NUMBER FOLLOWED BY A SPACE

«

- MIDAS IV HEADER
1 - CALIBRATION
2 - PROGRAM SCAN
3 - READ TAPE
b - DATA ACQUISITION
5 - MEMORY DISPLAY
6 - MEMORY EDIT
7 - RESTART

163



TABLE D.III. SCAN CONTROL AND PROBE CONTROL TABLES
ENTERED AT THE KEYBOARD

CH PT ERROR T"

01 00 0^ 10
03 kk 00
l q 00 10 0^

00 00 50 01
T?P

, p=l

.50 00
10 01
15 00

16^



TABLE D.IV. SCAN CONTROL AND PROBE CONTROL TABLES
ENTERED CN PAPER TAPE

01 02 00 10
03 05 00
1 CO CO u 5
hi 00 00 50 01
I F

50 00
10 01
15 00
FF
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TABLE D.V. EXAMPLE OF THE USE OF "MEMORY DISPLAY"

5 1 1 CO - 11 CO

1100: 01

ENTER THE IEX1 SELECTION II R:

5 1100 -111/-:

11C : 0] 02 00 00 10 03 44 00 05 GO 13 00 GO 10 05 47
1110:

EMTE] . . .

:

' :.:

5 14 - 14 06

1400: 50 CO 10 1 1 5 OC FF

ENTER THE NEXT SELECTION II BER:
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TABLE D.VII. EXAMPLE OF THE DATA OUTPUT

************************** *;( . ..

01 02 -15
03 44 -oo : 2

18 00 - 14000
•'-.7 03 + -'

Oi 02 + 1:

C3 •': -', -00002
1 00 - lAOOO
-'./ CO •

01 02 + lf>000
03 -

18 - 1 4000
47 CO + o :

CM l ER TH E NEXT SINEXT SELECTICJ MU/IEER:
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X X X
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c- cr> c.

X I X
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wm m* -• ~ ccojcc cc cv: co o o co >r0033333333x0
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C O
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X ^ i/1

a x
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APP*"TDIX E. GLOSSARY

A^CII: 2 !Tiei: i can Standard Code for Information

Interchange, an 8-bit binary convention originally

develop^ to enco3 Q teletypewriter kevboard inputs.

For serial data transmission the pulse width for each

bit in the serial strina is 9.0 itspc. (See ?ef. 2 for

th* ASCII table.)

PCD: Binary Co3»d 7}^Ti^al, a system usina thi

binarv numbers in a U-bit counting scheme.

- 0000 5 - 0101

1-0001 6-0110
2 - 03 V 7-oin
3-0011 8-1000
a-0100 9-1001

first ten

i :r Number:
- i c

digit-f or-d ; ait o c
a ^' 3 c^m^l number,

= 0101 001 1000 0000.

r e p r - entatior

'or o x? m r:le , 52^0

Channel; Any of 43 inputs to the Digital Voltmeter.

^lach input is selected by a multiplexer controlled by

either the thumbwheel switches or the DA^A ACQUISITION

mode.

CP0: Central Procsssing Unit, tha* part of a computer

or microprocessor that directs the operation of the

remaining components of the system. The r? r
J usually

contains the Arithmetic Logic Unit (ALU) which performs

the basic arithmetic and loaic functions.
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6- DigJ.tec: A digital voltmeter produced by United Systems

Corporation. MIDAS TV uses a Pigitec Model 251-3.

7. DVM: Digital Voltmeter

8. F u 1 1 y-a u t om a t i c- n o i e : Refers to the rode of operation

in which the Probe Traversing Mechanism 5s under the

microprocessor's control for linear movement and in

which the angular control circuit is i r. operation.

(See Section ITT. C. ?)

Q
. Her: He y^-ci^c^ ma 1 , a number system with a base o* 16.

(0, 1,2,3,U,5,6,7,8,9,A,B,C,D,F, ir ;

P)

10. Hex idec imal 22ll :

r -rs to two v :rTy coded

hexidecimal numbers. ?or example* 7FH = 0111 1110. (H

is use 3 as a su ,:

;
; x to indicate Rexidecimal. )

11 - I/C : Input / Output

1 2 . I/O Dr Ivor s : Hardware or software that creat - v,ir.azy

signals (serial or parallel) that can be coded ^o

convey information into or out of a systpr:. ^TDAS IV

uses standard ASCTT serial Tnput/Output format.

1 3. TZD: Tight Emitting 2io- e

14. Manual lode: That mole of operation in which the Probe

Traversing Mechanism is moved linearly an! rotated by

the switches locatec* on the ?ro K => Traversina Panel.

15. li.212£I.2^.-^.§.2Z : tvoe o^ cor.pu^er v:" u a 3esi

"architecture" between that of a simple calculator anr*

a full computer. Usually contains programmable memory

which car be either volatile (PAM) or non-volatile
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(RCH) , or both.

16. MIDAS IV: ricroproarammable Intear^ted Data

Acquisition System, the fourth of five different data

acquisition systens designed and built at the N^val

Postgraduate School.

17. Mode Selection Hli[!!!22E (^ ^hrouih "*)
: ">ne of eiaht

numbers, identifying different modes of operation for

MIDAS IV.

ie. Multiplexer: A device which connects one of a number

of input lines to a single outru + lir°. (Section

II. 3.4)

19. 2l/.'1 : -
v

" "- level computer lai 'oped for u

with microprocessors a n copyvrited hv Intel

C o r p c r a * :

oi .

20. Port: one of pneumatic input lines on a

Scan ivalve, Th c por 1
- selection is controlled by \

>rt Advance" button, "Home" button, or by the

microprocessor in the DATA ACQUISITION mod s.

21« P£o^_e C2IiiE2l l2.£l§' ^ table programmed by v he

operator containing a lis'-ina of how the probe is + o be

moved when operating in the DATA ACQUISiriO'" mode,

(Section II-F.2)

22. 2E2zL22 (Corporation): (Monterey, California)

manufacturers of the microprocessor a.p* associated

equipment used in MIDAS IV.

23 PROM: Programmable Read Only Mem or v Unit

2U Probe ^raversi^- Mechanism (Section ITI. B . 1)
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25. P A^ : Random Access ^emory, memory storaae use! for

program variables and r.on-permanent data. The contents

of PAM are "volatile" (can be rewritten and is lost

when power is rpmov?d) .

26. RON Read Onlv Memory, memory storage used for

permanent information. The contents of ROM are "non-

volatile" (not lost when power is removed)

.

27. Scanj^va lve: Tradp name for a ro^arv pneunatic switch

produced by Scanivalve, Inc. The 'Javal Postgraduate

School Turb opropul si on Laboratory uses 2U and UA port

Sea nival ves.

28. Semi- llLS 22ll'- ' node xC operation in which uw><~-

ar. gular • »nt of tl ? r -
- Praversinq "-charis^ \ s

au* tically control] id to ma n probe alignment

with *:he flow 3ii ' '

ch the verti :

movement is controlled by the itor.

29. Signal Conditioning: »lectj mic scaling of an

analog signal *o match the input requirements of a

measurement syste - (Section TT
. B.3)

30. Software: Another name for the

computer system.

oroarams

31. S^brojitine: a separate program called during the

execution of another program.

32 Word: fsually the contends o^ ">re i«-norv location.

33. Yay~ _2f2^ : t1or a -direct ionally sens: prob^,

condition that the pressure measure:! at two side ports

are equal and the probe is facing into the flow.
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34. N 2H1§. : "Hex Inverter/driver", an integrated circu5.t

that acts as a binary signal inverter and supplies

current to drive other components.

35. N ZHiLl' "BCD-tD-iecimal Decoder", an integrated

circuit that reads a BCD number and activates one of 10

output lines.

36. N ji£2i* "Latch", an intearated circuit that latches a

binary input so that it is not lost when the input is

removed

.

37 « H mill'' "Schmidt One-shot", an integrated circuit

that outputs a pulse vhen the input reaches a certain

lev e]

.

38. u2.Hl' "rp-anp", an integrated circuit amplifier.

39. U.00D" The decimal value 1100 (the D denotes decima]

representation or base 10).

39* 110QH* The hexideciaal value 1100 (the " denotes

hexadecimal representation or base 16, 1100" = U3S?)

.
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