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Introduction

Congratulations oo your purchase of the 3-D Coordinate Weasuring Systea SDR4E.

The SDRAE can collect, store, analyze and print out measurad three dimeasional
data, when connected with the measuring instrument sasufactured hy SOKKIA.

It is designed so that the stored data can be trassferred to user’s personai
computers when required.

The data transfar formwat of the SDR4E is adaptive to all the data processed by
SDRAC. So, SDR4E can interchange data with any of the portable Conrrol Termi—
nals of SDR4C (Refar to Chap. 7-2, Sec. B-4 “Tranmsfar Data”).

The hardware of the SDR4E is manufactured by Symbol Technologies, Inc., model
PDT3300. So pleasa refer to the attached operater’s guide of the PDT3300 when
you replace the worn batteries or whea you carry out the asual wmaintenance of
the hardware.

Cautions:

SOKKIA is oot respoansible for mometary losses or degressions in profits
arising from the sale or usage of system software nor,for clains from a
third party.

use product for the users,

Please note that the software of SDR4E, catalog and iastrectica magual is
liable to change on account of coustant improvements,

“|Prior permission by SOKKIA is necessary in the event of reproduction of a
part of or the whole book.

Constant research and development is being carried out to offar an easy-to—




I.Before aperating

[.1 Maintenance of battery:

Thae Control Terminal SDR4E is provided with a uait

of rachargeable nickel-cadwium battary pack (BDC32)
as 2 main power source aod two lithinm battaries as
h hackups.
l I To maintain the pormal conditions of SDR4E and

Cantian:

BDC32, please closely follow the instructions below.

When the electricity of BDC3I2 is used up, the
lithium batteries reliave.

After that, if the lithium batteries,

too, completely run out of plectricity,

1l the measured da

will be lost,

held within SDR

Charge time
Typa Duratioen required Qty
Rechargeable .
nickel~cadmium(8DCI2) 15 bours{key—in} (12 - 1§ hours| 1
Lithiva (backups) 300 - 400 hours 2

1.2 Data missing:

When the follewing handliang’s are carried out the saved data withio SDR4E
will be erased. So do not carry out them unless required.

1) Bard-reset of SDR4E
2) Using up electricity of every battery

1) Takipg off the lithium batteries without pluggzing in the

AC adaptor to power source,

1.3 Maiotenance during suspeasion:

1) To avoid the data wissiag, please try to transfer all the necessary
smeasured data to your personal computer before you stop the operation of

SDR4E.

2) If you keep SDR4E not used for a relatively short perioed, please charze
BOC3Z battery before you stop the operation and recharge it once 3 - 4

weeks,

- 1) Uf you have to loave SDRAE not used for loog, please remove 3l1l batteries

and keep them in custedy.

4) Please recharge BDC32 surely before you start the operation again.




1.4 Charge of the nickei-cadaium battery (BDC32)

Main Battery is Low

Press( Eatar ]

When the message shown left is displayed, charge
BDC32 according to the steps below.

Charging steps:

D
2)

)
4)
5)

Confirm that SOR4E is powered off.

Remove the bottom cap of SDRAE by loosening the
latch.

Plug in the AC adaptor (CDC3I4A/E) to 120Y/220Y
outlat,

Connect the terminal of AC adaptor {CDC34A/E) to
the jack for charge of BDC32.

Keap charging for 12 — 16 hours.

Caution: Before charxing, please confirs that BDC3I2 is being put on.
BBC3Z have to be charged or be kept in custody under the con-
dition of temperature range between —-0°C and +45°C.

Eithar deficiency or excess of charge may shorten the battery

life,

Do not leave it charging over 24 bours and leave it

discharging for a leng time.




1.5 Replacement of lithium battery (back—ups)

Lithiom Battarys
are Low or Dead
Press[ Eater ]

[f the message shown left is dispiayed, the voltage
of tha lithium batteries lower, Please raplace the
lithium batteries with naw ones as foliows:

Replacing steps:

)
(S

k3]
4)

5)
8)

n

Confira that SDR4E is pawered off,

Remove the bottom cap of SDR4E by loosening the
latch.

Plug in the AC adaptor (CDC34A/E) to 120V/220V
outlet, -

Comnect the terminal of AC adaptor (CDC34A/E) to
the jack far charge of BDC3Z,

Remave the cover of BDCI2 hattery pack,

Remove the lithium batteries housed in the socket
at the side of BDC3Z.

Checking on the anode and cathode, fit the new
lithium batteries into the socket with their rib-
boas upward.

Caution:

Before replacing lithium batteries, please
ural lug in the AC adapter (CDC34A/E

to both outlet and inlet of power,

Please check on the anude and cathede of batteries
and put ‘them in according to the directioas.

You might as well wind a tape made of any stout
material around the batteries to make it easy
to pick them out next time.

Lithium batteries model CRI/3N or equivalent are
available.

C
Ni-cd
battery | V7|
N 2R\ ¢
\ O ol




[.8 Heat-sensitive type roll paper for the prinier

Reorder No. TPOS8-07L {Seiko Instruments, Inc. maka)
(Paper: 58mm in bdreadth, Roll: 25 we in diameter. 7 » io lapgth, coralass)

Please use the above TPGS8-OTL or equivalent heat—sensitive type roil
paper (or the printer.

1.7 Interfaciaog with tha other devices

1. Weasuriag instrument

Baud rata: 1200 bps
Checksum : YES
Parity : KO

Please set op measuring instrument as the above.

SDR4E connectiang cable

Power supply cable

2. Priater
Baud rate: 1200 bps
Data bit : & bit
Stop bit : 1 bit
Please soet up the dip switech of the printer as
follows.
SW 1 2 3 4 5 6
ON ON ON ON OFF QFF
Dip switeh Communication adaptoer .

DOC338



1, Persanal computer

On traosferring data between SDRAE and a personal coaputer, please
use communication adaptor, DOC 35, 38 or 3T accordimz ta the medel of
your personal computer, plugging in to the RS-232C pert.

Coamunication
Personal_computer adaptor
" T .
\ PC93801 : DOC356

IBMPC PS2/55 ; DOC36
IBMPC AT-J3100: DOC37

Communication
adaptar

RS-232C t
232C por SDR4E

Condition of data tramsfer from SDR4E to perscnal computer

Baud rate : 1200 / 4300 baud

Data bit : 8 hits
Step bit ¢ 1 bit
Parity :  NONE

X parameter: ON

Condition of data transfer fram personal computer to SDRAE

Baud rate : 1200 baud

Data bit : 8 hits
Stop bit 1 bit
Parity ¢ NONE

X parameter: ON



2.5pecifications

2.1 Specificaticas of Controi Terminal

1.

2)

3)

4)

5)

6)

Hardware

Hainframs: ?DT3300(RAH:2.2lbytes NYM: 256Kbytes) made hy Olympus Syabol Iac.

Printer : DPU~201GS made by Seike Instruments lac.
Display unit " —

Display Format Liqnid crystal dot matrix

Display Capacity : 'Qiphanuneric. 20 characters x 8 lines
Input unit

Numeric keys, function keys and character keys : 58
[aterface Unit

Iaterface : R5232C

Power supply unit

Main power : Rechargeable nickel-cadnium battery with capacity
of coatinuous usage for 15 hours

Memory protection: 2 lithium batteries with a capacity of continuous
usage for 300 - 400 hours

Size and weight

Size ¢ 90 x 205 x 530 zm
Weight : 650 g appreximately



Fig. 2.1 Data collector

2.2 Names and functioms of parts

T T

10

11

Keyboard

Liquid crystal display : All contents of programs and various opera-—
tion procedures related to display are displayed here.

End cover

End cover fastemer

Scanner port (mot used)

R5232C port (I} : RJ41 (device name: COMZ)
RS232C port (11} : DB25 (device name: COML)
Nickel-cadmium battery chargiag port -
Hand strap

Battery housing cover fastener

Battery housing cover



12
13
14
15
18

Nickel-cadmium battery pack

Lithiva batteries :

to save the data stored in memory

Connection cable to the measuring instrument

AC adapter

Operator’s guide



2.3 Power supply

1) Battary pack

An error massage indicating low main power supply voltage Is displayed
when the voltaga of the Hi-Cd battary is low. Stap the operation tem—
porarily, turn off the power switeh and charge er replace the battery.
When the voitage of the amxiliary battery is low, replace it with 2 mew
back-up battery.

2} Auto power off function
The power fs turned off automatically if there is ao key operation

within 5 minutes when executing, Switch off the power and switch ca
once again, and the conditions before switching off will restore.

2.4 Memory & Drive configuration

1. Main Memory TPA (Transient Program Area

Memory : B540Kb
Application: Area to execute program

2. EPROM (Erasabie Programmable Read)

Drive A

Memory :+128Kb

Application: Ares to save OS5 software (DR-DOS)
3. NV (Non-Yolatile Memory)

Drive HI

Memory : 256Kb
Application: Area to save SDR4E software

4. RAN Disk
Drive : D
Meaory * 156Mb

Application: Area to save SDR4E executive module, toordimate data file and
enyironment setting file

-1 -



2.5 Manageable oumber of files and measuring points

1. Names of Data Files
SDR4E takes up 5 types of files for mmasuring and analyzing data as follows:

a) Eavirooment Data File (EVIRON) -
A file which is sat up conditions refated to the eavironment “aad precision
before starting measurement, :

b) Measurement Data File (% DT1) :
A file which is stored eack coordisate data point measured by the measuring
instrument, and it will be made every ncw msasurement,

c) Edited Data File {(* DTZ)
When Measurement Data File is recorded, another file which has the same
name and dasa will be stored. And the stored file will be changed and edited
iato the file which has the latest data when the coordinate transformation
and the point addition or deletion are carriad out.

d) Lioked Data File {* DT2) .
A file which is liaked two or more Edited Data Files into one. After lianking
files, each file name i3 wmade hy adding mark @ automatically before the
faoitial of the file name.

e) Desigoed Data File (* DES)
A file which is stored the designed data and the full-scale data for the
operation of Designed Data Measursment and Position Measurement.

2. Maxioum manageable anumber of files

During carrying out measurement or linking data, if the total number of
Eavironament Data File, Measurement Data Files, Editad Data Files, Linked

Data Files and Designed Data Files excess 401, the arror message will be
displayed, and the operation which is being carried out will be stopped (See
Chapter 7 [5-1] 4). The total number of the data files, which is being recorded,
will be confirmed ¢n the screen of easch data file.

And it is possible to link files one after another up to 3 f[iles.

..]l_



3. Maxioum manageable anumber of measuring points

Maxinmuas manageable oumber of
Type of File Extension [asasuring points per file
Measuremeat Data File DT1 400
Edited Data File DT2 9989
Linked Data File DT2 989
Desigaed Data File DES 400

During carrying out measurement or linking data, if the maasuring poiats exceed
the above managzabla number, an error message will be displayed and the
operation which is being carried out will ba stopped.

2.6 Eavironmental performance
1. Operating temperature : &°C = 80°C (32°F - 122°F)
2. Operating humidity : 0% -~ 90% RE (No dew coandznsation)

3. Resistance to static alectricity : Under 25 KV

_-lz -



2.7 Specifications and functions of primter unit

1. Spacifications

Priat format
Priat digit

Characters
Printing spced
Paper

Size

Weight of mainframe
Eadurance

Operating temwperature °

Operating huaidity

2. Composition

Thermal serial dot impact

27 digits/line (168 dots/line)

13 digits/line (binal size character)
Alphanumeric characters

0.8 lines/second approximately

Roll (58 mm width)

135 2o x 100 wa x 35 an (excludinz pratruding
portions)

370 g approximately

MCBF 500 theusand liaes

0°C - 40°C

30% - 80% RH

1 Printer (DPU-201GS)

2 AC adapter

3 Reall paper

Fig. 1.2

4 Printer operation manual

_13_



3. Names and functionms of parts

Q@

Fig, 1.3

Jack for power supply

Power switch

Switch for paper feeding
Power lamp

Alarm lamp for battery
lowering

Paper holder cover

Paper cutter

Connector for scrial iaput:

Dip switch cover and dip
switches

v AC adapter termimal

: QFF

ONl: Built-ia battery power is on,
ON2: AC power is on through AC adapter
while chargiag battery

: while being pressed, paper is feeded.

: lights up whea power is on.

: (If it lights up, please coonect AC

adapter. It may alse light up when
paper jammed,)

Terminal for serial input signal from
SDR4E

: set up the RS232C ianterface

_ld_



3.Standard cquipment and preparations for measurement

3.1 Standard aquipment

1) SDR4E Unit : PDT300 l

2) Measurinx iustrument connection : Commoaly used as -l
cable printar cable

3) Nickel-cadmivm battery pack unit : BDC3Z 1 (built-in)

4) Lithium batterics : CR-1/3N 2 (built—in)

5) Maia unit AC adapter ¢ CDCi4A 1
Used for power supply asd for charging the nickel-cadmium battery

8) Soft case of SDR4E : 8Cl05 1

7> SDRAE operation manual : 1

8) PDTI300 operator’s guide : 1

9) Printer ! DPU-201GS 1

10) AC adapter for primter : DPU-201G-05 1

11} Prioter operation manual : 3

12) Soft case of printer : 8Clog 1

13) Communication adapter for IBM-PC : DOC3S 1
(P52/P555) -

14) Communication adapter for printer: DOC38 S |

15) Communicatien adapter for PCI801 : DOC3S 1 {eption)

16) Communication adapter for IBU-PC : DOC3T 1 (option)
(AT)

17} Alkaline battery holder : 1 (option)

13) Alkaline batteries (3V) ¢ 5-008P . 2 (option)

Please carry out the following steps te check whether the SDR4E acts nor-
aally,

1. Attach the battery pack.

2. Turn oo the power switch, If the opening wmenu is displayed. the SDR4E
is functioning normally.

_15_



3.2 Configuration of equipmonts for measurements

Congact the measuridg instrument and the SDR4E with the prepared cable as shown
in Fig.3.1. [If the power switch is turned on, and the Opening neuu appears the
equipment is ready for speration,

measuring instrument

SDR4E

Coutrol Terminal

DOCZ4 cable

Fig. 3.1 Configuration of equipments for measurcments

-16_



4.SDR4E operatiog method

4.1

4.2

4.3

Startiag and finishing of SDR4E operations

When you tura on the power switch, the opening menu Is displayed. You can
start differeat operations from this opening menu.

You can finish SOR4E operations, the powar switch is turaed off with press
< On-0ff>key when the ovening menu is displayed.

Number of files and measuring points

The number displayed oo the screes of CRTE1-1 (see Chapter T [6-11) is the
maxioum msanageable number of files, which is sp to 4401,

The maximum oumber of poiats which can be measured per file is 400, However,
999 poiots or 3 files can be confirmed in case of linked data.

As for details, please refer to 2.5 "Manageable nuaber of files and measuring
points”.

Basic eperations

a) The basic methods of changeover of screens and execution are a5 indicated helow.:
In the control memu whem ngmerals and alphabets are displayed in reverse and
the cursor is positioned oo them, shift the cursor to the desired locatios, an
the item you wish ta execnte, by using <> <> keys and press <{Enter>key or
input the number displayed at the head of the item te be exeguted.
1f you press {Clear> key, you return te the presvioos menu io principle.

In case of ending the operation of a menu, return to the basic menu using this
{Clear? key, then after pressing <Qo-Gff> key in the opening menu, switch off
the power.

b) Regarding input of numerals and alphabets:
When the numerals and alphabets are correctiy displayed on the screen, press
<Enter> key,
The changeover of numerals and alphabets is done by means of the arrow key, to
shift the cursor to the corractiog position, and correction is possible only at
this location, For deleting, press <Sp> key or <Bksp> kev.

c) Working file name: .
The file name displayed on the screen or selected is executable fila.
Calculations can be executed and these files can he printed out when reguired.

d) To select file name or point number:
On the file name/point nuabher select screen, the list of file mames/point
aumbers{memo) can be displayed by pressing F5 kev.
Usinz <> or <$> key move cursor to the file name or point number which you
are going to work with, and then press <Eater> key.
If the list contains two or morc pages, press <<3> or <{r> kay to jump tao next
or previous page and you can specdily sclect the aiwiog file or point from the
list.
When displaying the file name list or point aumber list is to be canceled,
please press <Cleard>key.
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4.4 Key unit

The SDR4E key unit consists of fifty-six (GB) keys (See Fig. 4.1)

1. Numeric keys :

2. Control keys :

1.

2.

10.

11.

12,

13,

14.

15.

16.

17.

0> ~ <>,

<Enter> :
<G>
LP>LP>
<§p> :
< Bksp> :

<(lear> :

. <{aps Lock>

. <Fune>

<Ctrl >
<Shift>
<dark>
(<Func> + <dark>)

<light>
(<Func>+<light>) :

<laap>
(<Func>+<lamp>)

< send >
(<Fune>+<send>) =

< meny >
(<Fune>+<amenu>) :

<hslp>
(<Fupc>+<help>) :
<Yes> :

<Ho >

Numeral iaput keys

<¢> - <->

Keys having special fuactions

Execution of data input

Carsor moves up, down, left or right and
jumps to next or previous page as indicated
by the arrow of the prassed key

Space of one character width

Back space of one character width

Screen changes over to previous screen or ..
screens before the curreat screeno

Change the typiang letters in capital or small

Special symbol (refer to [9.Special charae-
ters in memo column])

Not used

Special symbel (refer to [9.Special charac~
ters iz memo column])

Screen contrast darkens

Screen contrast brightens

Screen backlight switches on/off

Not used

Net used

Same function as that of <Fl> meationed in
[3.Function keys]

Areas are iotegrated

Arcas are pot integrated
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3. Function keys

s

1. <Fl> Changeovar single/paired target measurement

2. <F2> : Switch on/off reverse msascremsnt

3. <F3> : Display the measurement menn
l. Set affset
2. Setting—out

4. <F{> : Display the sclecting menn of wmeasuring method in standard
measurement

5. <F8> : List of file games/point aumbers is displayed to select gne
from then

6. <F> =~ <FIO>
(<Fuac>+<F§> ~ <Punc>+<Fl0>) : HNot used

4. On, Qff key

<Qn-0ff> : Power turns on/off by every press

5. Soft-reset key
<Shift> « <L>4+<0n-0ff >

During measurement or ether aenu operations, key input may become umable,
though it might seldoo happesn, because of influences of naoise or others. In
that case, hit <On-Off> key while pressing <Shift>-<L> together to reset the
program. Them you cam restart operation from the opening menn. Even if
resetting is executed, the ceordinate data stored in RAM will not be lost,

8. Hard-reset key
<Fl> ¢ <{F{> « <Eater>+<0n-0(f>

If the system cannot be recovered with the above resetting, or when all the
data stored io RAM must be erased, please execute hard-reset. However, you

had hetter execute it carefully because all the measured data stored in RAM

will he lost at once _
To execute hard-reset. hit <On-0ff> key while pressing <FI> ., <F4> . <(Enter>

——— e at the same time.

"‘9"



7. Other key shartcats

By pressing the keys iadicated in Fig 4.1 ino combination, more special characters
and symbols can be displayed acd printed.

Function keys

\

h.\

(7]
p: |
I
[3
|
2/
W,

)
&
3]
3
a
z

l\"‘*I’u:nwer switch

1
i

Character keys

BO0
00
Q00
OO0
OO0

P

Sl6[56

Control keys

o
%

v

I

N[
=
i
U
N
g

Numeric keys

N

il
vl

SEES
|
"{

N
o)

-

i
Q
*

aJ

‘
(B
n

Fig. 4.1 Layout of keys
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Functions of special symbols of memo column and how ta
3. Numerals lock key dispiay then

< Fune>+<Caps lock>
Contral keys
¥hen numeral locks is on,
the corser keys, <& <$>. |Combina- <Shiftrkey
and <O {D> |, ara assigaad|tion keys| <Shift>key <Fanc>key +
fusction of msumeral keys and {Func>kay
they are locked to act as -
numerals <8>,<4>,<2> and <6>| <O > ) 4]
respectively. Whes nomeral
tocks is aff, press <Funed+ | <1> ! i =i
<Caps lock> once again.
<Z> @ i <
8. Special characters in memc <3> # Ve ?
column
<4> $ C {
The list below shows the
symbels and fuactions to be <5> % ] }
ased to input to the memo~
racdus column provided to <6> = H
sach measurement point dis-
play. By cosbining centrol <7> & i -
keys with geseral kevs,
these characters can be dis-|] <8 > * = +
played and these funetions
can be carried out as shown <9> ( ¥ H
in the list below.
< -2 —_ - -
<. > > DEL 3
<> 2 3
<Q> 4 7
<> 6 1
<G> 8 9
<H> Same as <FI>
<L> *] *]
<U> -+ +
<V> _ -
i <W> *
<X> e ?

*! Backlight ON/OFF

..zl_



4.5 Precantions during Opsration of SDRAE

L.

To preserve the correspondence of conditions in communicatien between the
measuring instrument and the SDR4E, you sight as welil use the measuriog
instrument with its mechanical conditions unchanged as they are set when
delivered.

If the backlight is left being turned onm for 1 minute, it is.automatically
taraed off.

During opecation, error messages are displayed on the screen whem any

-malfunctions happen due to, besides mistakes by operztor, the excess of the

displaying number of the calculated data or the low valtaze of battery, and 30
forth, When messages appear, please follow the correspondiog instructions
(sce Chapter 8).

[f the message that the voltage of the maiu (mickel-cadmiam) battery or the
back-up (lithium) battary lowers is displaved douring operation, please replace
the said battery immediately. And as the aickel-cadmium battery will be
coosumed faster -than the other, you might as well use it conmecting with AC
adapter charger and prepare a spare battery usually.

When the system becomes out of control during operation of messuremesnt,
traosform or coardination because of an extermal factor such as neise or an
iateraal factor such as software aerror, the SDR4E can be reset restoring its
functions of the program without destruction of the data which it has collect-
ed.

It the SDR4E is switched sn/off while it is connected to the printar which is
being powered on, 3 framinz error will happen to the printer. To avoid this
error, please surely power off the printer before you switch on/off the SDR4E.

If you read in the file that is storing many data (measured poiats), it takes
58 - 10 secoads to access it,

For the protection of the data, mever turn off the SDR4E duriang
compunication with the hest computer or the measuring ipstrument and during
accessing to files (to read or to save data).

_’zz_



4,6 SDR4E basic specifications

D

13)

14)
15)
183
¥

18)
19
20)
21)
22

23)
24)

25)

26)
N

28).

29
n

Managing capacity for filaes

Hanagiog capacity for measurad points :

Capability to measure points
Capability to link data

Data sending {ormat

Data receiving format

Data receiving speed

Data sending speed

Filaname

Memorandum

Caordinate values

Heasurement method

Number of points
when new msasurement

Number of link coordinates points
Allowahle range of link poiats arror
Allowable range of design data error
Allowable range of

reverse measurement
Allowahle range of design data
Tiwes of measurement

Distance between paired target points :

Measured offset value
Material temperature

Cagfficient of linear expansion
Teaperature for the

mgasuring instruseat
Atmospheric pressure for the
measuring instrument

Prism constant of NET

Prism constant of SET

Scaling coastant

Rate of enlargement/reduction
Parallel shift

Maximumw 401 files

(lacluded Eaviroonental Data File)
Haximom 999 paints

Haximum 400 poiants

Hazinum 9 files

: " SDR4E/SDRAC

SDR4E/SDR4C
1200bps
1200bps/43800bps
8 letters
I2 letters
-9999,9999 ~ 999%9. 33590 a
-9999999.9 —~ 9999999.90 zn
Origin | X-axis 2

{ Fix the Z-axis vertically)
X-axis 1,2 Y-axis 3
X-axis 1,2 ZI-axis 3
Any 3 points of design data
Position measurement

(Fix the Z-axis vertically)

Origin 1 X-axis 2 2 paints
X-axis 1.2 Y-axis 3 d points
X-axis 1,2 Z-axis 3 1 peints

Any I poiants of design data 3 to 6 points

Position measurement

rrlryrils

2 to B points
B points

=33 om

*=99 oz

9.9 ap (slant distance)

§97" (borizontal angle - vertical apgle)
+=939 am

9 times

99.39930 wm

99998, 90 wm

-9.9899 ~ 9.99330 =
-099959.9 ~ 099839.90 mom
-99.99 ~ 89,899 °C

-147.

0 ~
-30
=22
500
375
14.8

9 ~ 211,99 °*F
0.398339

~ 80 °C

~ 140 °F

~ 1400 hPa

~ 1050 mmHg
~~ 41.3 inchig

-28.9 ~ 99.90 om

-39

~ 39 mn

0.000001 ~ 99.30000
-1000.00 ~ 1000.000 tiames
—-99943, 3999 ~ 9999,99990 o
-9995999.9 ~ 9899999.90 mm
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J1) Rotation

32) Display of areas

33) Display of distance hatweea
two points

: -353"59°597 ~ 1369°59°'537
{ -359.5953 ~ 359.59550 )
-399.9999 ~ 399,93330 gon
-1599.95% ~ 1599.9930 ail
T 0 ~ 99999999,3399 =*
0 ~ 93999999933.9 am®
0 ~ 99999,3999 »
0 ~ 93999339.% an

_24_



J.fuadamercai scocedures of 32isucing aperitians
3.0 How U3 3ot the amasaciaz fzstrumane

l. fastaliation
For details of 1ns’a[[atlau. rafer to thz M2asuriaz imstrument [z3tructioz
Manuai.

3, lTastallatioa of targzt on object to be measurad:
Far this aeasurazent sysiom, you need fo instali the tlxge' {aicra=9risa
eaflactar) oa 132 poiat 3f the ebject to he measured,

Tae limic of fastabiatioz s3agle of surface of tirget [s aboer (=143 whaz
sesn from a 23siziza dic2¢ziy appasita 7o {t frem the ameasuring iascrumen:,
This 1agle is t3a liait Jae raflaccing figheo whem the refleocted [izat
fatensity is iaiadequate., 2 measuriag srror message is displayed sn the SCRiZ
display, therafara2 sat the rarger at 3 saitablz iagla,

t
o1 t32 rzlavaat switcles so toa? =mzasuraacas 1@ ha starsail

Safara starciaz s21sus2m2a0, ¥Iu 1rz cequir2d T3 zia: iim orizia targac with sz
iaval af the measuriog isscruzzears 3ad 7o reszt a2i2h7 iad horizaaral ¢

Afrar these iaizizi eparatioas. all tha othar sparatisns ara 3axesu:

whicl sroc2ads witd seasuremazis. Tue Flow ciarts of the asasur

ia fig. 6.0 =~ 3,1, 3ad tle nsthod af operaziag SDRLE is dascrid




2 iac .raductiagz Methad of M2asurzment

Typ2s 7§ Maasuremea:s

[.S:23d2rd Measuremeat

e

Origia [, X-axis 2 Meisurament
{ X-axis and Y-axis arz herizontal, and Z-axis is vertical )
(2 X-axis !,? Y-axis 3 ¥easuremesat
{ The plaze including 3 poizcs as X Y plane )
(37 NX-axis 1,2 Z-axis 3 ¥easureaseat
{ The plaane inciuding I points as X Z plaas )

.~
—

2.Desizn Data Yeasurzmenr

Pesiga data measursment, based on the coordisate system of tha d2siza diza. Usad
for thz actual measurament of all points correspondiag to I fa § arbicrary painzs
of iasign data.(Z-ixis =m2ats a: 1 rigiac asgle t2 X ¥ plaae) ;

3.%asi:i0a Mzasurament /
Positien 3sasurzment, basa2d an tia caordinats systam of che desizz daca. usz2d f::
tRa iztual aeasurezeat of all saiats corresnonding te 2 to 3 arbizrary priats o?
dasigz data. (X~axis aad Y-ixis :r2 hoerizoatal, and Z=-ixis is verticsl)

Suhsiiiiey Measurioz Tuaztions

I.Liaz Ysasurazent Function
[s tais function, if the positiog of the measuriaz i{estrumezt is shifcad i1 s2
quezsz2, you cao liax the pofats #ith refersoce ta the same coordigatlz zx2s iad
ceatiage fo Carry oul measuramant by re-—zseasurizz the 7 to @ arbitrary paicois
(3 3 6 poiats i thz dasiza daca zeasurewmenc) a2asurad befar2 tha measuriag fa-
strum=at 13 zmovad.

a-r

Offsats Measurement Fuoctian
Ta this fupeccion, you cag taxe
dizat

T afault valuas as a2 result af the addiaz coar-
a3t2s by imputting the offsars

28 d
(dX, dY, dZ) to zach point previausiy,
3.52tzi2z-out Mzasureazat Functioa
fa zhis fumeriom, 32 accurate Ssrizomctal aad vartical angles froa the
whar2 rha n=asuri1g iastruhenc is dirncrinv at fo the m=asurinv paiat

f
ar Luuuftxn; ths cuerdlnate values evary DOInts. Th=rafore. you zas abTiia
itian of tha specified gosrdizate points by measuriaz the distamga at tha
tad diraction,

4.Revarse Measurement Fupction
Re=-323suriag the sims aeasuring poianr with reversing the measuriaog iastezazac o2
135 dagree at the bderizanmral gad vercicsl direction for makiaz lass tha arrac of
ccuracy due fo shiftisg of the shafc of the measuriagz {nstrumects that vau a3
oh;::a the average coordinate vifuas aof raverse.

ad Targ2t Measuremen: Fuactian

-?ng the paiat impessible to see directly sHua %2 aa obstacle betwean the
inz instrumeat aad the mncasuriaz poiat by usiag twa cabinable taois f ¢

5 without shifziaz the measuring iastrumeac thao you cin abeaia the cesrdi-
values of that iaviziile naig-.

-
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6.3 Coabinabie Limits of Types and Functions of Measurement

[t is necessary to carry out measuremeat using the measuring metheds indicated [6.1]
and [8.2] combined with the necessary functicas indicated (8.3].
The combinable limits is indicated as follows:

higahle Iimits of { foncti ; :

Standard measurement

Link coordinate measuremeat

[nput offsets

Setting-cut

Reverse measurewment

Paired targets

¥l #2 ¥l
@ Origin=] X-axis=Zz <FH>| O | O IO | O | O
31 | &2 3
@ X=pts.1.2 Y=pt.3 <F4>|1 O | O 10 O
il ¥4 -3
@ X=pts.1,2 I=pt.3 <F4>1 O |O 1O O (O

Design data measurement

Position measuremesat

Memo is set

Memo is not set

Lisk coordinate measurement - | X | x 10O | X
Input offset() <F3i> - |x {010
Iaput offset <Fi> - x b4
Reverse measuremant <Fl> - 10
Paired targets <Fi> -

Atteation : (i) =1, #2 and *3 cano not use at the time of the setting of coordinate

system

(2) #*2 is to iaput the coordinate values of each poiat %=1 is to input the

coordinate values of the points specified the point names.

possible te input the numbers of paint,

...27_
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8.4 New Measurement and Link Measurement

If you determine a sew file name and measure the object by using any 3 types of
measuremeat indicated 6.1, firstly, measure the datun point (Origin, the poiat of
X~axis, etc.) for setting of coordinate axis. [n SDR4E, a new file is resorded when
the measurement of all datum poiats fixed in each measuring wethod is {inished, and
then tha eavironmental setting can be comductad on that navw file name,
If yeu retura back the screes befors all data of the datum points i3 mot finished to
record, the data file is not recorded as a measured data file evea the new file nime
is displayed on the screen. Therefora, the eavironmental setting is fixed on the
same default as before conducting oew measurement. -
In case of naw measursmeat, wheo the weasarement of all datum points is finished,
the gsext measured point is automatically shifted to the screen for the measurement
of genmeral every points, After that, measuring every points in sequence which need
at the time of measurement that yos can record ths points as the data of coordinate
values. -
If you stop carrying out weasurement temporarily and re—measure from the initial
screen, the screen for choosing whether additional measurement or link measurement
will be displayed with reconfirming the file name. [If the position of the measuring
instrument is not shifted, the additional measurement will be continued to carry
out. But the position of the measuring iastrument is shifted, the link measurement
should be carried out. When the link weasurament is carried out, you can measure
and take the coordinate values of all points fixed in the same coordinate system by
re-seasuring the 2 to 6 arbitrary measured points as the datun points with the same
meastrement as before stopping new measurement,
The flow charts of type and conducting method of measurement are given In Fig. 6.1
~ f§,3.
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Fig. 6.1 Tipe and Opsrating Muothod of Weasurcment

n

Specify measuring
method feom § to 3
in environmental

sekting in advance

Measura each

point for setting coordinate aystes

Heasure each general point
Urcluding sdditional seasureneat)

Link agagurement

Heasure zach paint
after linking

. 1 Tr i R
—-b(B Ueasurs the Settlng-out Specify ths nuaber of polnts which need
15t peint measurenent | lmeasurement to link is environmental actting in

X and V-azis are function advance

horizontal and Display X ¥ Z of

I-ais is vertizal 2nd polat the Znd point

It is possible to

confirm and Display X ¥ Z {Measure 2 to 6 Display error of Measure cach

lchange asasuring of sach point r et arbitrary seasured {ink, Conflrm paint after the

Imethod only in froa the 3rd points for linking default valuas rd to Tth point

the measurcacnt point {Tnput oach point (dx, v, dI} (Following

of the 1st point lausber) meratiog method

<F4Y key . {3 the aame &3
Contirm any Yink cach general
point from 2 to § point of sy
{wlnis measuressnt)

@ {X-axisl, 2 Y-azis 3 Measure the
1st polnt

X, ¥ and Z~ usis } of X-axig

are at arbitvary

direction

Offsets Sattingout

It is possible to Imessurcaent | jocasurement

conlirs and function fupction

change weaguring Dlaplay XY 2 ot Measure ecach T

sethod caly ln T-aals I point froa the

the measurcuent |4sh CFkey

of the Ist polnt

l(Fi) key Display X ¥ Z Measure 3 to 6 Display srror of Mewsurs esch

of cach polmt] __ (. . |acbitrsry seasured link. Confirm ] __ . paint aftar the
Flrke from the 4th points for linklng dofault valuea 4th Lo Tih polnt
Lpoinl. (lnput each point {d1, d1, da2) {Folloving

are sl arbitrary
direction

It is possible to
conffrm and
change mecazuring
method only in
the measurement
of the 13t polat
{(FD key

D X-n1ist, 2 2-axis 3 Measure the
Ist point
X, ¥ and Z- aals of X-anis

{Neasure the
2nd point
of Y-atis

atls point

i3 the same a3 the (1)

Paired target
measurementl

Following operating mthud}
@

Posathle range of desonstration data simulatien (Ui can not use in setting-out function)

uber)

Confirm any iok
point from 3 to &
paints

A LA LR LT L PR

operating wathod
is the &~ » a2
aach general
point of new
asuresent)

e L LT PR T R

————



Fig. 6.2 Type and Operating Method of Measurement

Hrasure aach gensrai point

) lBe:im data

Input deslgn dats, design data
filenanz and nll nemes of wema

in advance. Set allowabls value
of difference hetwaen design value
and acasured value {n environmental
setting

Neasure each polnt

Link measuresent after linking

f Measure each polet for setting coordinate syates {Including additional measurement)
| 11 |
i1 e tha polnt which Tha poiut tet
correspandy to the arbi- the nase of
trary Tat point on desim neso
dats after specilying the To design data Mensure cach
(name of memo point from the [f each point
Fithin allowable Ath point s within al-
range, Display lowable range
Carry out the sBae asas~ 1Y Zof the ird ,the error of
urement for the 2nd point point. measurenent value will _
as abave Beyond allowable Flike not be dis-
3 points range, Display played. I
EMEASUT elen the difference messuresent each poiat is
Carry out the same meas~ wong X ¥ Z of beyord allow-
uremant for the Ird point the Jrd point. able range,
as above the differ
3 ence lo al-
X Y and Z- a1is are st Whent the meas lovabla range
arbitrary direction urement of 4 to Measure ench and the dif-
d~6 paointa & points speci- point from the ference smong
fied in environ- 5th to Tth XY 2Zwill be
Carry out the ssie meas— mental astting int displayed

(3) [Position
ALA YL
Input design data, design data
fllensxe and all names of wemo
in advance, Seat allowsble value
of difference botween desipn valun

and weasured value in environmental
satting

uressnt for the 4th ta

arbitrary direction

X, Y and I~ axis are :t]

tleasure ‘tha point which

corresponds to the arhi-
trary 1st point on design
data after specifring the
nase of menc
2 points
sition
Carry out the same mess—

is finished, the
sEme values are

poltt from the
¥ithin allowable po
range Display
XY 2ol the 2nd
point.
Beyond allomble
range, Display

urement for the 2nd point
as above

X, Y and I- axls are at
arbitrary direction

3~ points
sition
Carry out the same meas-
urement for ths Jth to

the difference
to allowsble

range If It is
Of, the differ-
ence to daslgn

Setting-out
mcaguresent

displayad as { Following process is nk differ-
above (from the the sane as above } ence to sctu~
dth to 6th point al messured
1] data before
., 1lnking

To design data Weasure sach

Display the

ith pointas abava

% Yand I- aris are at
arbltrary directlon

{from the 3th 1o 6ih polnt}

- 10 -

daty and £ ¥ 2 function from the Ird
wlll ha display- otnl

ed.

f#hen the meas urement of ) to 6 Noasure each

paints specified in environment- palnt from \he

al detting ls {Inlshed, Lhe saae 4th to Tth

values ars displayed as above |painy

the same as above )

| Following process is

- H 1

Specify the mmber of polnta which noed

to link {n enviroomental settiog In

advance

Measure 3 10 6
arbitrary seasured
points for linking
{1nput each polnt
number)

Confira any 1ink
point from ¥ to §
polnts

_jarhitrary points

b

for 1inking

Confirs any link
point from 2 to &
polnts

Display the Link
diffarence to
actual measured
data befora
linking

Display the 1ok

difference to
acius]l seasured
data before
linking

[Weasare ench
lpoist after the
4th te Tth paint
(Fellowing oper
ating method 1
thesame us new
mcasurement)

Weasure aach
paint sfter the
3rd to Teh point
{Falloviag oper
ating wethad 1s
thessme a1 new
aeasuremant)



Fig. 6.3 Typa snd Operating Muthed of Mcasuresent

10)]
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It |3 possible to |

Raverae
soagurencnt

Sex al lowable
value of differ—
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8.5 Standard Measuremeat Coanductiang Mathed

1.0rigin 1, X-axis 2 Measurement
In the condncting method of standard measnresment, the satting method of ths coord-
inate systee (Display Origin I, X-axis 2) that the first measured point as arigin
and the horizontal direction in the vertical plaze imcluded the second point as
t~axis is the basic for all of the coanducting methods of weasurement. Therefore,
the conductiog method of measurement oa the above mathod will be explained in this
paragraph. (Other conductinz wethods of weasurement will be explained latar in
detail)

Setting of coordinate system for each weasuring point:

Firstly, the setting of coordinate axes is secessary the measurements. Set the
measaring instrumeat at an arbitrary position and take the first measured point as
the origin (0,0,0), Taks the next measured point as X (Xa, 0, Za) and fix the di~
rection of the X axis. Now the Z axis is along a line vertical to the measaring in-
strument, therefore, the Y axis is fixed in a direction parpendicular to the X and
2 axis. .
(+}Z-axis The origin and point X can be arbitrarily
. selected, even on the structural item, bat
(+) Y-axis for maintaining accuracy, select two points
which are separated as far as possible.
In the SDR4E, pesitive coordinates are dis—
plaved, with the coordinate axes as shown in
the figure on the left, but with the function
of transformation coordinates, explained
later, the coerdinate system caa be transfer-
rad arbitrarily. After fixing the coordimate
axes, collimate the arbitrary targzet which
has beer set on the object to be weasured. As
) . you proceed with measurements, the data of
(+) X-axis these paints are saved in the RAM disk aad
the coordinates of the measured point can be
output, when required.

Vertical

L
Origin

(Vertical)

Instr.Stn.

Fig. 6.3

Although it is OK te measure in am arbitrary
Z-axis sequence, it is preferable to demote each
point by numbers, as indicated io the figure
oo the left, and them process, so that thers
is 2o mistake during the measuring aperation,
Input of memos such as features znd position
names for each measured poiot is also possi-
ble.

Fig. 6.4
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Linkiog of coordinate system with sequential shift of instrumeat statien:

Zz

Instr.Stn.
(Al

Fig. 6.5

Often, the measaring poiat oo the strue-
tural item cannmot be sighted at ona shot
after positioning the imstrument arbitrari-
ly, aad it becomez nacessary to move the
instrument location while measuring.

For instance in Fig. 6.5, points 1 - 4 gan
be measured from Sta. [AJ.  1f any twe
points of them can also be weasaured from
Stn. [B], numbers of other 3 points measur-
ed from Sto. {B] are set tobe 5 , 68 & 7
in the same coordinates system. Far Sta.
[C] toa, if any of the 2 points of Stn. [A]
or Sta. [B] are used, the point cam be ax-
pressed io tha same coordinate axes. Thi
function can be utilized even when the in
strusent is shifted slightly by mistake.

By these fumctions, the dinmensions of the
entire object to be measured ean he repre~
sented by coordinate values in the solid
toordinate systam which is arbitrarily se-
lected, therefore shift of the distamce he-
tween two points or originm of coordinate
system, and othar tramsformation and calcu-

lation processes, which will be described later, become pessible.

In case of the standard measurement [Origia |, X-axis 2], measurements are carried
cut by using fundamental procedures and methods as mentionmed above, but in practice,
measurement is carried out by followingz the instructions or the scresm of SDRAE,
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2.X-axis 1, 2 Y-axis 3 Measurement
The standard weasurement [X-axis 1, 2 Y-axis 3] is based on the setting method of
the coordinate system that the lst measured point (D as origin, ths axis pierced
through the 2nd weasured point @ (Xa, 0, 0) as X-axis, the plane laclading that
X-axis and the 3rd measured poiat (Xb, Yb, 0) as X ¥ plass. And the Z~-axis is
fized iz 2 direction perpendicular to the each X and T-axis Therefors, all points
from the 4th polint can be output as the vaiues of that coordisata systes.

Za
Z A

Vertical Yo
4

2 X

Horizontal

QriginQ) Horizontal X-aris 1,2 Y-azxis 3 coordinate

(Example)

Fig. 6.7
Fig. 6.8

3, X-axis 1, 2 Z-axis 1 Measuremesnt
In the standard measuremest [X-axis I, Z Z-axis 3] is based oan the setting aeth-
od of coordinate system that the lst measured point (D as origin, the axis
pierced through the 2nd measured point @ (Xa, 0, ) as X~axis, the plase inmclud-
ing that X-axis and the Ird weasured peint @ (Xc, 0, Zc) as X I plane. And the
Y-axis is fixed io a direction perpendicslar to the each X and Z-axis .

Z0

Vertical ¥Z plane

e

Oriﬁgln(D Horizo;ltal Xo

X~axis 1,2 I-axis 3 coordinate
Fig. 6.8 (Example)

Fig. 6.9
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6.6 Design Data ¥easuremeat Coaducting Method

In the dasign data measureseat, record the data of the position, the s{ze (coordi-
nate values), the number and the name of all points on the design data, aad stacs
these sorts of data in the design data file of SDR4E previously.

The coordinate system of design data is created by measuring the first 3 to 8 points
corraesponded to every arbitrary points of desiga data at the lecation of masasurament
» and all measured value after the 3rd to 6th point will-be taken as ths coordiaate
valaas hased oo design data system. At that time, the actual measured dats that the
aeasured values after the 3rd point displayed as coordisate values can be recorded
in sequence with displaying the difference to the design data values and the caution
when the value is beyend the allowable range specified at the time of anvironmental
setiing. :

asured point corresponding
ta the designed data.

COrigin@ Horizontal X0

(Design data)
Fig. 6,10

In the design dats wmeasurement, it is impossible to measure the point not have de-
sign data, due to comparison all points which needs to measure with the oumber and
the same of all peints on the desigas data is secessary to continue measurement.
Alse link measurement will he conducted by usiag the points carried out re-measure-
went of 3 to € arbitrary points measured before linking and seeking the coordinate
space having the most similar value of relative relations among all points.

X-axis 1,2 I-axis 3 coordioate(Example)

Fig. 6.11
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8.7 Pasition Measurcment Conducting Method of

In the position measuremeat, it is mecessary to record the design data the szame as

" .the design data measurement in advance. Measuring the flrst 2 to 6 polnts carre-

sponded to design data creatss the coordipate system of design data and takes all of
the measuring values after the sext poiat as the coordinate values of dezigo data.
1o this pesition measurement, the first measared point is recognized as origin and
the Z-axis is always vertical, To display the differeace betwesn the coordinate
values of all measured points and the design values and to judge and output whether
the values is within the allowable range or beyond are the same process as the
design data measurement. Moreover, in the position measurement, if tha pame and the
coordinate values of the points are inputted, the actual coordinate values are re-
corded with specifyine the points in the setting—out function, and if the nawe and
the coordinate values of the points are sot inputted, the coordinate values are re~
corded on the measurement of general peiats in standard weasurement,

Ia the link measurement, it is possibie to lick the coordinate by re-measuriag the
2 to 6 arbitrary measured points.

z
M Vertical
Y XY plane
- . —~
'\.;‘I ®
o %
]
4 .
.
Y X paint
RS
Origin @ Horizontal X
Fig. 6.12

z -

A
Vertical

S A T
Known // 4 \ Y
points . // v
. v Measured
\\44 / N peints
— = =l - — e e—— . —a
! g
1

Horj Zonca]

Origin 1, X-axis 2 coardinate(Example)

Fig. 6.13
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1. Operation of menua

cin

1.1 Conllguration of Selecting Kenus

CkT2

< SD R 4B Ie

RN

1. Weaturement -
2. Set environment

1. Display/Print data
4. Transformation

5. Flle sanagement
Yersfon @ 1. ODE
Produced: SDRKIA

CRIS

CRTE

=

(File managemant)
L.List of files
2.Copy files
d.Delete files
4_Teansfer data
5. Make designed data

5. Free memory
7.To pravious senu

CATE0-1

——J CRTE0 I

CList of files)
L.Edited flles
2.Measured [ilen
LDesign files
4.A1L files
S. Fo previous meny

(Transfer dalay
1.Send data
2. Receive data
3. Transfer parms.
4. To previous mem

(Trans(ormation:
l. Coord. transform.
2. Link data
3. Edit seasured data
4, Display/Priat data
5. To previous mey

(TEST>  {i2)

CRT50

CT60-2

<Send data>
L. Edlted data
2, Measured data
3. To previcus menu

CRTEO-3 1

CRT60-4 l

Coord. transform
L.I=pts. 1,2 Y=pt. 3
Lipts. 1,2 i ]
Y. Origin=} 1-azis=2
{. Enlarge/Rorat/ove
5. To measured data

6. To previous wenu

CTESTY {12

CRTS0-1

(Enlarge/Rotat/Move>
1. Enlacgo/Reduce

2. Rotate/lorve

3. Tesp. cowpensation
4. To previous menu

(TEST>  (12)

(RI50-2 ’

{Receive dala>
1. Measured data
2.Deslgn daty
1.Ta pravicus menu

(Transfer parss.)
1. Transfer forsat
2. Tranafar spoed
1.To previous meny

L. Input coordinates
2, Delete polnts

1 shift pt. nuaber
4.Ta previcus senu

HEs 02

(Edit mensured data>

-1t -

R4

Display/Print datad
L Edited datn

2 Dosign data

1 To pravicus senu

(RT40

Display/Print data)
I. Coordinstes
2.0is1. bt 2 pte.
1 Angles

4 0ffsets

5 Area

6. To previous menu
TEST» - (12}

CRT40-1

{hngles)
Langle btw, 2 lines
2 Triangles of dpts.
L Angle fa XV plans
4 tngle in 1Z plane
5. Angle in 1T plane
6. To previous menu
(TEST> (1)

¢Set anvironment?
1. Neasut envlromment
2. Design data env,
3. Tiee / unlts

4, Materinl Lewp.

S, Scaiing constant
6. Back Inithal state
1. 7o previcus menu

CRTIG

=

<Mesmt entlronsenty
1. 51d Weasut, method
2.Link weasat. Env.

1.4 of distances

4. 04fset target

5. AW Allow. Range
6. To previous meny

n

CRT30-1 l :

<Dosign data env. >
1.0ata Com {V/H)
2.0.0. Allow. Range
3, Frint ercor

4. New weasat. pt.mm.
5. LR Allow. Range
6. Ta previous meny

CRT30-2 l

RI40-2 r

CDffsets>
L X-sxla oftsets
2 T-axis offsets
1. 2I-s2is offsels
1 To previous mem

(EST>  (12)

<Link measat. Env.>
L. Liok polnt mom

2. L.E Allew. Range
3. To prevlous senu

Measurement)>
1.Demo simulation
2. Standard measat.
1. Daslgn data scasat
Ul.l’us!tlnn measml.
5. Mengat method
6. Ta previous menu

A
<F1> Function mena
Ccrrio

<Single targst>
L Input of (sets
2. 5etting-out
3. To pravicus scraen

CRT20-1

<Sstting-out
1. Input palnt mmber
2, Input coordinatas
3. To pravious scroen

cnm-u

(Tiwe / mite>
LPriat lime
2.0ist. wnit select
J. Sel data
4. Angle unlt select
S. Tewp, Alm unit sef
6. To previous menu

Caterlal temp.)
b Material vesp
2. Expanalon const,
. temp,

{.atmos. prass.

5. Priem const

6. To previous menuy




7.2 QOperation of ameaus

[t] Openiog ¥enu

CRT!

#{{ S DR4E DI

o Measurenent

2.5et environment
3.Display/Priat data
4.Traasformation
5.File managenment
Version : 1.00E
Produced: SOKKIA

£2] Measurement

If you turn on the power switch of the SDR4E, the following

menu is aotomatically displayed.

You can selact to start an operation among those on the menu
, such as measurement, settiog the comditiens of envircoment
or processing the data collected by the measurement.

For this menu, select an itez by its nuaber usiog <I>, (2>,

<3 or <4> keys, or <> or ¢O> keys to move the cursor on

the item to be selected, aad then <Eater> key.

[2-1] Measurement Damonstrational Operatiaans without Instrumeat Set

CRTZI

{Measuarenent)
2.5taadard measat.
3.Design measat,
4.Position measmt.
5.Measmt method
6.To previous meau

[2-2] Standard Measurement, MNew Measurememt and Link Measurement

CRT22

{Measurementy
1.Demo simulation
3.Design data ameasat
4. Position measat.
S5.¥easnt method
6.To previous =menu

If <1> is selected in the opening meouw, the menmu “Deacnstra-
tion data file setting” appears as shown on the left. To
operate the demonmstration data, press <Enoter> key in this
menu whea the cursor [s oo any item, for startiag.

Iz the nermal measuring, operation for the actual measure—
ment, if there is no data input from the measuriog instru-
ment, you cas not proceed beyond this menu (CRT2Z-9), but in
the demonstration, the menus beyond this menu casn he
observed and you cae practice all the operations at the time
of standard measuremezt. The procedure for operation is the
same as [2-2] Stamdard Yeasurement.

The number of measurements at the time of using the demon—
stration datz is fixed in ! and points of data is up to 20.

T

The method of standard measurement {In the case of new meas-
urement) which are [Origin 1 X-axis 2], {X-axis 1,2 Z-axis
3} etc. are specified at the time of environment setting.
When <2> Standard measurement is selected ia the menu, the
measurcment method specified at the time of gavirconment set—
ting will be used automatically,

However, ino the case of coordimate link or additional meas—
urement, the coordinate system based on loaded measurzment
data (*DT1) will be esed instead of the aethod specified at
the time of environment sattiang.
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CRTZ2-1

{Staadard measat.>
[aput file name

—>[TEST ]

F5:List
(Crigia=l X-axis=2]

(.-.-.-

Press [f.5] to display
the tist of file name
and select a file

Emrmrrnerrmmm——eaen

CRT22-2

{Standard measat.>
2:SANMPLEZ .IDTI
3:SANPLEY ,DT1

4:5DR4C L DT1
5:TESTI .DTI
6:TESTI  .DT!
T:TESTZ .DT1

On the left screea. what i3 displayed within the brackats is
the file name used at the last measurement, If this is OK,
press <Eater> key. 1f you have .3& ravise the file name,
move tha corsor using arrow keys or space key to the file
pame and change it. )

For the file aame, you aay use any one character or charac-
tees up to 8 in any coabimation, but try to use simple and
easily understandable {ile mames,

When you ioput file aame to that bracketed area for the file
pame, please Fill it from the left side position to the
right side.

The characters can he used in file names are as given be’
CAY ~ <I>(capital letter anly) <0> ~ <9> <—>(far No ane
hyphen)

As for the linked data file name (haviaug “@° as (ts initial
letter), it can oot be accepted here even if it is input.

If you press <Clear>, you will retura teo the measurement
aenu (CRT22).

Whea you press <F5> key, a file name list can be displayed,
and you can select the file to be processed from the list,
1f there are too many files are stored to be displayed
withio a single page, the list will have plural pages.

Io that case, press page up key <o) or page down key <¢»
to jump to the next or previeus page s¢ that you can
speedily select aiming file,

For printing out the f[ile names, -go to [B-1] List of File
Names.
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CRT2Z-3

{Standard measat.>
laput file sane

—>{TEST ]
This is a new file

s 2.wo

[Origia=] X-axis=2]

CRTZZ-4

<Standard measmt.>
Input file name

-=>{SAMPLE] ]

F5:9x}
(Origin=l X-axis=2]

CRTI2-5 ¥

<Staadard measmt.>

{.Additional measmt.
2,Chapge station
3.To previous screca

<SAMPLEL> (12) (1}

v

To (5)Additienal Mcasurement

Yhea the file name izput does aot sxist, this screen is dis—
played. After coafirmiag the aew file name, salect accord-
ing to the procedure mentioned below:
€1> Selection of YES : Select if you wish to ioput a new
file name, ’
The meny changes over to the menu
{CRT22-7).
<2> Selection of NO : Select if the file name is not
new, You will retura to the menn
(CRTZ2-1).
If you press <Clear>, you will algo retura to the mesu
(CRT22-1) as in €2> “No” above.

Ia the case of aew measurement, the screea of measurement
method specifiesd ia envirooment setting will be displayved
after the screea (CRT22-T).

At the bottom line, the methed of measursment specified at
present will be displayed.

When a old file is specified in the screea “file name ioput”

- (CRT22-2), this system decide the coordinate system of f[ile

{ (Origio 1 X-axis 2], [X-axis 1.2 ¥ (@)-axis 31 ), aud
enter the screen of linking coordinate system agtomatically.

CRT22-6 ¥

<Stanpdard mcasat.>
{.Additional measnmt.

Z.Chanee station

3.To previous screen

<SAMPLED> (12) {1}

v

To (6) Link Mecasurcaent
(Shift of instrument station)
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CRTZ2-7

<{Standard measat.>

Checking
instrusent...

{origiast X-axis=2]

L EE XY

CRT22-8

<Standard measmt.>
Measuring iastrument

is oot ready
Press( Entar ]

[Origis=l X-axis=2]

[f <Enter> is selected io the mean (CRT22-3), a screen shown
left is displayed, which cas {unction to chack whether the
measuring instrumeat is ready for measureaeat or not,

1¢ the measuring instrument {s not ready, the left screea
will appear in 15 - 20 seconds after the screen (CRT22-3).

If the screen (CRT22-B) shown left is displayed, please
check whether the measuring instrument is set properly.

In the case that the measuriog {nstrumeat is ready., a tone
whiekh indicates that the signoals are received will sound
immediately oo the measuriag iastrument side and the menu
[Origin weasuremeat] or [X-lst pt measurement] ia the screen
{CRT22-9 dr CRT22-88) will be displayed.
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l. Qrigio |, X-axis 2 Measurement

CRT22-%

<Origin seasurement)
Point number
~—>{001]
Heno

—>{0rigia ]

F2:Rev.[TES]
F4:Ueasat method

s

Press [[.2] to specify
whether the reverse
measurement is
perforaed or not

Crusemnanrrerenony

CTR22-10

<Origin measuresent)
Point number
—->[o0t]
Memo
—>{0rigin ]

F2:Rev.{YES]
Fd:Measmt method

<.--

CRTZZ-12

<Origio mgasvrcment>

Measure oringin

2. Exit

Press <Fd>key to
specify the 2. X=pts. 1,2 Y=pt, 3
pmeasuring method 3. X=pts. 1,2 I=pt, 3
that you want told4.To previous meau

change.

For new files, the meay as indicated om the left is always
displaved. In a new file, the first measured point is dis-
played as the erigin (Point Ho. I).

Memo : Aoy alphabets cam be input. It is OK eves if there
is ao input for memo.
Switching capitals/small letters can be made with 3
touch of <Caps Lock> kevy.

This is the simplest method to create a coordinate system
used in SDR4C,

In SDR4E, it is possible to coaduct reverse measurzment.
Ia case of the first measured point ia & cew file, you can
chaoze the method of measurement if you press <F4> key.

CRT22-11

<Std.Heasat.nethod>
Set preseat No.: [1]

1.0cizgin=f X-axis=2

FPress <Enter)> key after confirming each data or after iaput
of cach data for wedification, finally press <{Enter> key for
finishing the opurations to cnter the next menu “measure
origin®, so that you cas input mpasurcment commands for the
measuring iastrument,

[f you press <Clear> key, you will returs to the previous
mgenou,
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CTR22-13

<Qrigin weasurement>

{Measuring>

CRT22-14

{Origio measurement’

SD: 11.3755 o
VA: 87°19730"
HA: 0" 0' 1”
s: 0. 0000

[PEXERas Z.Escape

CRTZ2-13 l

<Origio measuremant>

Measure reverse side

2.Exit

[t you select <l>, the measurament starts immediately, and
the display changes to the screes iodicated on the left,
Exceptiag the operations in the demonstration data file, if
the input dats signals from the measuriog instrumeat are aot
received or if there is 3 cable disconaection duriang weas—
uremeat or if operation has been started without conaecting
the measuring instrumenat, the system gives a message that as
measuremeat error happens, restarting measaremeat {3 re—
quired., la this case, press <{Eater> key to reset.

If the measnred data are received in order, the messages
“Measuring ....” and "Receiviog data ...” continue to be
displayed.

--------- >When the reverse measuremant
is not performed, enter to CRT22-14.

After the measured data have been received, the display is
as indicated in the figure om the left, with the slope line
distance from the center of the measuring instrument to the
origin (S0}, vertical amgle (YA), horizontal angle (HA) and
deviation of measuring instruments due to the number of
measuresents (5), as data of the measuring poiat.

However, in the SDR4E, each XYZ is automatically caleculated
and saved as 0.0000n coordicate origin, When priat conmmand
after each measurement has beens input, the coordinate data
as indicated in the figure on the mext page, is priated. ’

¥hen the reverse measurcment .

is perforaed,
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CRT22-18

{Origin measurement)

{Measuriag>

Within

<--_-

CRT22-13

aliowable range_

<0rigin measurement>

SD: 11.3755 m
YA: 87°19730°
HA:  0° 0" 17
S: 0. 0000
2.Escape

Beyond

allowable racge

......

-
-

Fag

-
-
-

‘.-‘fl.Accept]

CRTZ22-17

{Origina measuremenat>
Allowance range aver
45: 0.3 == (1.0am)
dv: 32 © ( 3100
di: 0 “° (307

a0 2. Escape

<----

( Back to CRT22-15)

[2.Escape]

Then the resalt of
reverss seasurement is
beyond the raoge which
is specified in an—
vireomsat setting, the
differeace between the
distances measured
reversely and the
angles measured
reversely will he dis-
piayed.

When the result of reverse measurement is in the rasge which
is spacified In enviroumeat setting, the averagze values of
measured distaace and measured angle will be displayed.
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CRT22-19 l

<X—axis measurement
Poiat aoaber
—>(002]
Meao

~—=>3[X-axis ]

F2:Rev,[YES]
<TEST> n m

CRT22-20

<X-axis measurement>

Create X-axis

2.Escape
CTESTY (1 {1}

When the measurament of coordinoates of origin is complatad,
by measuriag the coordinatas of a poiat aloag the X dirac—
tion, the XZ coordinate plana, facluding the X coardinate
{nagely (#)X) is fized. -

In the samec manoer as measurement of origin, when the prep-
arations for measurement of the second point (X directioa)
is completed, start the measuring aperation,

. CZ () Y{+)

N

AOOZ2 (X1,Y1,Z1}

ACGO1 X paint

Qrigin

Instr.5tn.{A]

Fig. T.1

- 45 -



CRT22-21

£X~axis weasurement>

{Measuring>
<TEST> )
CRT22-23

<X-axis measuremesnt)>

Measure reverse side

IR 2. Exit

<TESTY )y m
CRTZ22-2%
¢X-axis wmeasurement>
§$b: 3.8097 m
YA:  88° 31'477
HA: 60"38" 8°
S: 0.0400
[ Iquil 2. Escape
<TEST> ay {u
CRT22-27 l

{X-axis ameasurement>

X0 10.412Z5 o
Y: 0.0000 =
i: 0.0740 o

i Accent]
<TEST>

2.Escape

n

{X-axis measureaeat>

CRT22-22

SD: 3.8097 =
VA: B8 37477
HA: 60°38° 87
S: 0.0000

2.Bscape
<TEST> o) {1}

‘ b ceeeaas >
CRT22-24

When reverse
measurement is
perfarmed,

—_—

<X-axis measurement>

{Measuring>

<TEST> (1 at

i,r*”///,”” CRT22-26 ¥

[1.Accept]

{X-axis measurement>
Allowance range over
d5: 6.3 =za (l.0uw)
d¥: 42 © (307
dit: 1o © {307

. Accent
<TESD>

2.Escape
(D {1}

[2 Escapel

¥hen reverse
measurement is
pot performed,
anter to CRT22-27.

Cecmeensnans >( Back to CRT22-19 )

Confirming the instrument station data memu after receiving
the isput signal from the measuring instrument if <1> key is
pressed, the coordinates of poiat X are displayed with re—
spect to the coordinate origino.
When the mcasuriog operations for the orizinm and poiat X are
completed, these coordinate values are sived in the file,
and cven if the power Is switched off, this data is retained

in nemory.
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Priat out sample of the coordinates of origin and X points

-----

END:

-------------------

- e T o .y

. N

PTw=2
[Origin=l X-aris=1]

Nusber of measured poiamts

REP. } —————Tines of measurement

2TRG(1) 6.0000 =
2TRG(2) $.0000 a
TEMP, 20,000 °C
EP. 0.0¢0082
SCL. ~1.000000

START:10/29/1995 13:15:14

[001] MEMO:Origin point

Y= 0.0000 o
Y= 0.0000 =
I= 0.0000 m
[002] MEYO:X peint
= 10.4125 a
Y= 0.0000 a
I=  0.0740

10/29/19395 13:16:07

——Distance between the paited poiats {I)
——Distaace hetween the pairad paiats (1)
——Set value of temperature

——Set value of expansion rate
—t—Scaling coastant -

——Starting time of measuromeat

R T S PO

-

R L L LI T T Y

~—Finishing time of measurement

................................
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(1) Target Poiat Measurcment (Single target)

CRT22-28

{Single target>
Point number

—>{003]
Memo
—>{Siagle ]
Fl:Target Fl:Yenu
F2:Rev.[YES]

<TEST> () {1}

CRTZ2~23 l

<Single target>

Siagle target
Meazurement

2.Exit
<TEST> 2) {1}

CRTZ22-30 l

<Single target>

5D 11,931l w
VA: 92°46°48”
HA: 15 3'29°
S: 0. 0000

2.Escape
<TEST> 2y ({1}

CRT22-31 l

<Single target>

X: 2.0001 =
Y: -0.0168 =
z: 0.9035 a
[ 2. Escape

<TEST> 2y {1}

The measurement of aach coordinste of object to he measurad
is started after setting the coordinate axes. (If the arigin
and X point can be set on the object to be maasured, the
measurisg operatioas ¢aan be zreatly reduced)

In this case, measure the targets alfready arranged, one by
one ia the usual way, then measore the siagle target for
finding the respective coordinates. Measure two targets as
a set, uging the systez of ameasuring paired target to finod
the third point. You can procesd with the measurement of
single target oormally. [If you select the single target
measurement, you can proceed with the measurement in se—
quence for the peints after this third poiat, exactly the
same way a3 for the first point {origim) and second poiat
(X point).

The lettars and figures in the brackets on the bottom line
of each display mean as follows;

<>: Name of current file.
(} : MNumber of coordinates saved in the file.
[]: Times of measurement by the measuring iostrument

is set with environsent petr one target point.

On the left screen, for example, it is indicating that the
file named <TEST» stores the data aof 2 target points which
have heen measured and the times of measuremeat by the meas—
uring isstrument is set 3times per ome target point.
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(2) Target Point Measurement (Paired Target)

CRTZ22-32

<Paired targrts>
Paiat ousher

CTEST>  (3) {1}

—>[004]
Heno
—>{Paired 1
Fl:Target F3:Manu
F2:Rev,[NO]

CRT22-33 l

¢{Dist. btw. target>

1:Equal distapce

2! 0.2500 2
3: 0.0500 =
Nuabar—>[1]

<TEST> (3 (1}

CRT22-34 l

{Paired targrts>

1st pt measurzment

2.Bxit
<TESTY 3 {1

CRT22-34 l

~ key to repcat patred targets mode.

<{Paired targrts>

5D: 7.3168 m
VA: B9°50° 27
HA: 343°32°497
§: f.0000

2.Escape
<TESTY ) ({1}

l

To CRTZ1-38

Targat paint

Fig, 7.1

If direct measurcment of a2 point is mot possible due to
difficulty in setting the targets or because of an obstacle
between the measuring instrument sad the measuring point,
then as indicated ia the figure above, three points at a
same spacing oo an arhitrary axis are taken and twoe tarzets
are neasured to determine the coordinmates of the third point
. Ia this case, the paired targzet <F1> in the above screen
must be selected. (See (3-2], Measurement Eavironment),

Wheo the paired target is selected, the paired targets menu
appears as shown left uppermost. [n case the spacisg be-
tween target poiats have been determined in the set enviroa-
meac{default)meny for new files, the spacing will be dis—
played as the left scrzen, [However, if the spacing have 1ot
been predeterzined, they will be automatically set egqual
without displaying the left screea. If <{Clear> key is
pressed on the left uppermost screen, the simgle target menu
will be displayed.

The method of measuriag each peiat is exactly the same as in
the case of a single target, but make sure you measure from
the target which is the farthest from the poiot whose coo
dinates are to be neasurad. LT

Pressiag ¢F1> key works to switch over the meomu from single
target to paired target, or vice versa, so please press <Fi>
If you finish all of the
eperations of paired target, the screen will return to the
sinzle target wenu, and if <2> is selectad, the paired
targets meou will be displayed azain.

The screen on the left is an example of the display of coor-
disates of the first point. These values will got be saved
as final data, just as in the case of data of iastrument
station, therefore if this data is required, please take
potes at this stage before you press key <1>.

The screen of the display of caerdinates of the sccond poin
is the same as the first paoint.
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CRT22-36

<{Paired targrts>

Zod pt measuresent

2.Exit
<TEST> ) {1}

CRT22-37 l

{Paired targres>

SD: 7.3083 m
VA: 90°22' 9°
HA: 343°27'52°
S: g.000¢
2.Escape
<TEST> 3) ({1}

CRT22-18 l

{Paired targrts>

-0.6757
-0.7297
~{1, 6031
0.0650 =
[T Z.Escape
<TEST> 3 {1}

B B R

= 0 5 e

The screen oo the left is ao exaaple of the display of coor-—
dinates of the third point.

After measuremants are completed, ouly the values of this
third point will be saved as coordicates for this poiat
nuaber., .

The L value ia the figure indicates the distance measured
between the first point and second point of the paired
target, o
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(3) Measurcmest Based on Offsets

Tha measuremsnt based on offsets is to determine tha finai coordinates of a
measured point by the addition of the defaults values (dX, dY, d2) to its
neasured coordinates.

The defaults must be isputted every ame poiat,
point is completad, the default valuss are initialized zero (0).

During the ioput of defaults, if <Clear> key is selected, the default values
will be initialized zero (0}, and the function based on offsets will be

deleted.

CRT22-33

CRT22-40

Point number
-—>[003]
Memea
—>[Single
Fl:Target Fi:
FZ:Rev.[YES]
<TESTY 1))

{Single target>

1 Use key F3 to
MYesu| pop up the menn
screean.

(1} <TEST>

CRTI2-412 l

)

<{Siagle tarzet>

|.lnput offsets

2.8etting—out
_— 3.To previous screen

{1}

1\\\\\\\\\\\\ CRT22-41 l

(Single targat

Single target

Whan the wmaasurement of one

¥hea the next menu is
popped up, input the

dafaults.

> {Single target>

Input offsets

dX:[ 0.0100]a

Measurement d1:[ 0.0080]a
d¢z:C 0.0000]=
2. Exit
<TESTY (@ AL} <TEST 2y
CRTZ2-43 l CRTZ2-44
¢Single target> {Single target>
b 4,559%4 a
{Measuriog> —_— YA: 82737107
HA: 305816 37
S 0.0000
(PhSg] Z.Escape
<TEST> 2y <TESTY ) (
: In ecase of
:

To CRTZ2-43
-5 -

Return to the

CRT22-39 screen

whan the input of
defaults is completed.

[No reverse measurcaent],
it goes to CRTZZ-49.



CRTZ2-45

<Single target>

IMeasure reverse side

EEYEEED 2. Exit
<TEST> (2) 1

CRTZZ~46

<TEST>

{Siagles target>

<Yeasuring>

(2> {1}

Vithin the allowable
. CRT22-47

Beyoad the allowable

S

range. range.
CRT22-43
<Siogle target> {Single tarxzet>
Allowance range aver
SD: 4.5994 a Ci. Accept] d$: 0.3 an (1.0aa)
YA: 82°37'10° g dy: 31 * (307
HA: 306718" 3° ¢B: 07 (300
S: 0.0008
2.Escape YT 2. Escape
<TEST> (¢ ¥ <TEST> 2y {1
l i [2.Escape]
CRT22-49 v
( Return back to CRT22-39)
<Single targetd
) Resuit = measured value + default value
& 3.1837 m 3.1817 = 3.1737 + g.0100°
Y: -3.9363 a -§8.8363 = -8, 9443 + 0.0080
Z: 0.0539 o 0.059% = 0.05%9 + 0.0000
2. Escape
<TEST> ) (1
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(4) Setting-out Fusction

[ ——— e ——e

Satting-out functios Is to isput the horizental and vertical angle froam the
position where the measuring iazstrument is directiag at, te the posxition of
the designed coordizate (X, ¥, I), and the measurinog instrument become the

specified value.

Uader this condition, measure the slope distance ssveral

tizes and determine the position for design by setting the target at the
expected position,

But setting-out fusction cam aot ba used in the wethedd'of 2 targets measure-
ment aad reverse measuremeat,

CET20-50

(Single targat>
Point number
—>{004]
Hemo
—>»(Siagle 3
Fl:Target F3:Yeau
FZ:Rev.[NO ]
<TEST>  (3) {1}

CRT2Z-52

{Settiag—nutd.
1.laput poiat aumber
Z.lnput coordinates
3.To pravious screen

<TESTY (33 {1

CRTZ2-53 l

<Setting—out>
Iaput coordinates

X= 10,3052 =
Y= -3.0857 m
= §.0000 a

<TEST> 3 {l

CRT22-51

{Single target>
[.5et offset

—_— J.Te previous screen
Use kay F3 to
display the
meny screen,

—

(TEST> 3y {1}

Io case ef standard measurement, <1> “Input point aumber”
can not be used because the poiat auamber, the poiat named
and the coordinate valuves are not loaded.

1f <2> “Iaput coordinate” in the screen (CRT22-53) is
selected, you c3n ebtain the accurate position by inoputting
the coordinate valus of the evordinate every point.
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CRT22-54 l

{Sattiag—out>
Please '0'Setting
of dHA.

2. Exit
LTEST> (1 {1}

CRT22-55 l

{Settiag=out>
Adjust device's ver—
tical angle based on

ZA:[ 88°11°43°]

then, please select
[(Confirm]l.

2.Exit
<TEST> (3) {1}

CRTZ2-54 l

{Settimg—out>

Measure target

2,Exit
<TEST> () {1}

CRT22-5%
<Setting-out)>
X: 3.55822 o
Y: -0.4892 o
2: -0.1954 a
d¥: -0,.0001 =
dY: -0.0002 a

dZ2: 0,000% o
TSN Z.Escape

T-_
-
-5
.
)
.
“-
".‘
&‘
T.‘
‘V
..
-
~a
LT
1'-
"-
Pradl
——-..ﬁ

/

[1.Accept] : Next measurement screen
(2.Escape] :

Screen of aeasuriang
instrument (1)

{BA 0" 0’ 0"
HAR 238°23'54"

dHA KTk
HAR 203°46'18”
Scress of messuring
instrument (2)
A\ 57257457
HAR 238°23'84"
CRT22-57

IA 88711743
HAR 238%23°547

<Settipg-out>

SD:  11.5755 =

Va: 887117417
HA: 238723587
5: 9.0000

2.Escape
<TEST> (B {1}

To CRTZZ-5B
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(5) Additioaal Heasurements

CRTZZ-53

<St§54ard measat,>

oAt tronal me st
2.Change station
3.To previous screen
[N

<TEST> (12) {1}
CRTZ2-60 1
{Single target>
Paiat aumber
-->(013]
Memo

—>[Siozle 1
Fl:Target F3:Mean
F2:Rev.[NO]

CTEST>  (12) {1}

“To caze

‘of re-measursment after stoppiog the measuring op-
eration oace by switching of f the power or Ia case of re-
turning back to the opening wenu, If the same file name is
foput in the (CRT22-1) semu, thes the menn ladicated oa the
left is displayed,

Whea jt is confirmed that there is no change in the position
of the weasuriag instrument, select <1> 0ld. lnstrunent sta~
tion, aad you canm coatinoe with the same leasurln; operation
as before, with additiozal point nuubers.

After the break, if a coasiderable amount of Time has
elapsed, and If there is 2 suspicion of 3 change in the
pasition of the measaring iastrument, then follow the pro—
cedure outlined in <2> Mew instrument station {Link Measu
ment) on the next page.

Ay
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(6} Link Heasurement (Shift of instrumeat statien)

When conducting SDR4E link measurement, inm order to improve the accuracy, the
nuaber of points used for the link can be set to be 2 to ] at the time of en-—
vironmeat setting.

The lower-limit number of points (aisimus womber} used for tink is diffarent
due to different metheds of new measurement (Coordinate creation), Feor ex-
aaple, the ainimum nusbar of points is 2 for link with the coordinate which is

determined after the oew measurement using the method [Orizin 1, X-axis 2],
while ao liok with a coordinate is possible when [X-axis 1, 2 Y(or 2) -axis 3]
is appliad enless there are 3 points for link. Ia this case, if 2 points are
supposed to be set at the time environment settimg, a 3~point link will be
conducted automatically in this systea.

CRT22-61

Origio=} X-axis=2>
l.Additional measmt,

2_Change statian

3.To previous screen

{SAMPLE!> (12) ({1}

e

CRTZ2-62

- <Link caordinates>
Link point nuw.[ 3]

laput lst point
pumber
—>[5 3
FZ:Rev.[YES] F5:List
<SAMPLEL> (12} ({1}

CRT22-64 l

Link coordiaates>
!st paint No. [ 5]

Mcasure Ist
point

RTXEEE 2. Exit
<SAMPLE]> (12) ({1}

To skift the position of the measuriog instrument in se-
quence and to measure with reference to the same coordinate
axes as before, it is aecessary to measure the 2 previously
measared arbitrary points once agaia and calculate the link
with the caordinate ares.

In mean (CRT22-59), if you select <2> New instrument station
, first the message for aeasuriog the already kaown 2 to 6
points is displayed, therefore finish the measurement of
these 2 to § peints befare starting with the seasurement of
the 3rd to Tth point.

foput the point numbers of the 2 to 8 arbitrary points which
are aiready known and which have beea measured prior to
shifting the measuring instrument, witheot making any mis—
take. Hewever, any sequence of measuremeat of point aambers
can be used.

CRT22-83 List of poiat nuabers '
with memos, If they
<Link coordinates> have been input befere
! Origin the instrument posi-
2 X-axis tion is shifted, czn
‘oo > 3 Blk No. I~ be displayed hy press-
Use ey F§ to 4 Blk No. 1-12 ing <F3> key. If you
display and press <Eater> key on a
select point 6 Bl Ne. 2-1 point nmmber with
punbers. 7 Blk Ne. 2- 2 memas which you waat
to select, it is auto-

matically set in the
input fiald of point
CRT22-85 number,

<Link toordinates>

cammmmm Measuring>

CSAMPLEL> (12) {1}

To CRTZZ-B6
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CRT22-66

¢{Link coordinatas>

sD: 3.4073 a
VA: 38°36°467
BA: 44752728
S 0.¢000

2.Escape
CSANPLEL> (12) {1}

CRT22-6T7 l

<Link coordinates>

Measure reverse side

Z.Exit
CSAMPLEL> (12) {1}

Within a

raoge
CRT22-59

<Link coordinmates>
SD: 8.4078 a
YA: 88" 36'45”
BA: 44752728~

2.Escape
CSANPLEL> (12} {1}

§ i ——frpeR—

CRTZ2-11 l

<{Link coordinates>
Link point mum.[ 3]

Input Zund peint

nuaber
-—>{6 ]

F2:Rev.[YES] F5:List
CSAMPLED> (12) {1}

l

To CRTZZ-T71

--------- >la case of [No reverse measurement]
it goes to CRTZZ-TI.

[1.Accept]
Q ---------
LEERELEE >

Use key F5 to
display and
select point
cumbers.

1lowable
CRT22-70

CRT22-68

<Liak goordinates>

<Measuring>

<SAMPLEI> (i2) ({1}

Laena

{Liak coerdimates>
Allowance range over
dS: 0.3 oa (l.0am)
ay: 24 7 (157
di: 0 (157)

2.Bscape
<TEST> 12 {1}

[2.Escape]

b >( Return to CRT22-62 )

CRT22-T2

{Link coordinates>

1 Origin

2 X-axis

3 Blk No, -1
4 Blk Ne, 1- 2
% Blk No. I-1
6 Hlk Ne. 22— 1
7 Blk Na, 2- 1
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CRT22-13

<{Link coordiaates>
2ad polat No. [ 6]

¥easure
the Znd poaint

2.Exit
<SAWPLED> (12) {1}

CRT22-15

{Liok coordinates>

SD: 3.4915
YA: 86"17°57°
BA: 50°50°20°7
§: 0. qdoc
YN 2.Escape
SAMPLEL> (12) (1}

CRT22-74

<Link coordinates>

{Measurieg>

<SANPLELY> (12) {1}
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CRT2Z-76 l

<Link coordinatas>
Lick point aum.[ 3]

loput 3rd peint
pumber
—>[7 3
F2:Rev.[YES] F5:List
<SAMPLEI> (12} ({1}

CRT22-78 l

<Link coordioates>
3cd point Ne.[ 7]

Measure Ird
poiat

2.Exit
<SANPLEL> Q12) (I}

CRTZZ-80

{Link coordinatas>

SD: 8.490] u
YA: 86°26°2%°
HA: 50°50° 5~
S 0.0000
[P 2. Escape
<SAMPLEL> (12} (1}

|

To CRT22-81

CRT22-77

{Link coordinates>
1 Qrizia
2 X-axis
3 Blk No. 1-

Use ker F§ to 4 Blk No. 1~
display and
select point

l
2
§ Blk No. 1-3
6 Blk Ho, 2- 1
7 Blk No. 2- 1

CRT22-T9

(Liok cocardinates>

{Neasariog>

<SAMPLEL> (12) {1}

/
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CRT27-81 l

<Link coordinatas)

dX: 0.0002 »
dY: 0.0000 a
dz: 0.0002 »

2.Esc 3.Err
CSAMPLEL> (12) {1}

CRT22-32 l

<Single targetd
Point aumber
—>[013]

Mema
~3C ]
Fl:Target Fl:denu
F2:Rev. (N0 ]
<SAMPLED> (12) {1}

[t the re-mpasuring operations of the 2 to 6 already known
points ara completed, the difference in values of the coar-
dinatas from tha previous measursment is displayed, as in—
dicated is the figure on the left, thersfore judge whether
these values will cause any problems {n the sert measure-
meats and then proceed with the measuring operations,

The liok error per poiat differs from each other, and the
average error of all points is displayed in this screen.

‘;~~~§elect <3 errer to display the
“-. link error of all points.
.., CRT22-83

<Link coardinates>
{o01]dx= 8. 0000

d¥= 0. 6000n
2= 0.0000a
{002]dx= 0.0001a
dY= 0.0000s

dZ=  0.0002a
<[Enter] or [Cleac]>

The sethods of measurements after the fourth point are
exzctly as mentioned before but the iastrument station ID
asd poiaot number will change proxressively and
autosatically,
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2. X-axis [, 2 Y-axis 3 Measuremeat

CRT22-43

<Standard Measat.>
[zput file name

—>(resT ]
This is 2 new file

.40
[X=pts. 1.2 Y=pt. 3]

CRTIZ2-84 l

<X-lst pt measaut.>
Point number
—>[001]
Meao
—>Origin ]

F2:Rav.[NO ]
F4d:Measat method

l

To CRTZ22-86

If [X-axis 1, 2 Y-axis 3] is specified 23 a new method of
measurzment at the time of envirooment satting, the selec—
tion of “Standard weasuremeat” from the menu will result ia
the processing shown ia the following screens (After
CRTZ2-34). :

The measurameat of [X-azis 1, 2 Y-axis 3] is a method of
coordisate determination based oo the first 3 mweasured point

Thus, the I-axis will oo longer be a vertical axis just as
in case of [Origin 1, X-axis] meazurenmest,

1t will be directed io an arbitrary angle determined by the
3 measured point.

¥hea reverse measureuesnt is not performed, the processing
method is exactly the same with “I, QOrigia | X-axis ? Meas-
uremeat” except the subjects meationed above.

In case of the first aeasured point lao a nsew file, you ca:n
change the nethod of measurement if yon press <F4> key.

- Measuriog pethod setting screen

~

.., CRTZ2-85

<8td.Measnt. method>
Set present No.: (2]

1,0rigin=] X~azis=2
e, N=pts. 1.4 Y=pt. &
X=pts. 1,2 Z=pt. 3
.To previous aeou

b G 3

_5]..



CRT22-86

<X-Ist pt measat,>

Measurs the first
point of X-axis

2.Exit

CRT22-33

X-lst pt measat.>

SD: 11.3755 »

YA: 87°13°30°

HA: 0% 0" 17

S: 0.0000
2.Bscape

CRTZ22-19 l

<X-22d pt wmeasmt.>
Point number
-->{002]
Meno

—>{X-axis ]

F2:Rev.[NO ]
<TEST> )y

CRT22-30 l

<X-Znd pt measmt.>

Measure the second
point of X-axis

2.Exit
<TEST> (1 {1}

To CRTIY-$Z

CAT22-97

{%~Ist pt measmt.>

{Measuring>

/

CRT22-91

<X-2nd pt measmt.>

<Measuringd>

{TEST> (y (i
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CRT22-32

¢X=2ad pt measat,>

SD: 8.3097 »
VA: 36" 1°47°
HA: 60%38° 3°
§: 0.0900
2.EBscape
<TEST> (1) {1}

CRT22-93 l

<Y—axis measuremeat)
Poigt pumber
—>[003]
Hemo
—>»[Y-axis ]

F2:Rev.(NO ]
<TEST> (z) {1}

CRT22-834 l

<Y-axis measurement>

Create Y-axis

2.Exit
<TESTY 2) {1}

CRT22-36

<{Y-axis seasurecment)>

SD: 4.5884 a
Ya: 82°37°107
HA: 305°16° 37
S: 0.0000

2.Escape
CTEST () 4}

CRT22-5%

{Y-axis measurement>

—_— {Measuriaog>

<TEST> () {1t

/ CRT22-97

<Y-axis weasuremeat>

X: 3.1740 a
—_— Y: -8.9444 =
Z: 2.0000 = ¥hen the measurement

of [Y-axis 3] is com-
2.Bxit pleted, the coordinatc

<TEST? {2) {1} of the 3rd point is

only dispiavyed.

The ncasuremcot of any points from the 4th point will be

the same with “1. Qrigin | X-azis 2 Mcasurement” from the

Ird peint,
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3, X-axis |, 2 Z-axis 3 Measurement

CRT22-38

<Staodard Measat.>
Iapat file aame

—>{TEST ]
This is a aew file

2.%0
[X=pts. 1,2 Z=pt. 3]

CRTZ2-99 l

<¥-1st pt =measmt.>
Paoiat number
—>[001]
Mema
—>»[Crigin ]

F2:Rev.{NO ]
F4:Measot method

If {X-axis 1, 2 Z-axis 3} is specified as a aew method of
measurement at the time of eavirooment setting, the selec—
tlon of “Standard measureaeat” from the menu will result in
the processing shown in the following screen {After CRTZZ-99
). )

The processing mothod is exactly the same with “2. X-zxis

1, 2 Y—axis 3°.
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[2-3] Designed Data Measurcment

it {s pecassary to load the designed data bdbefors coadecting a measurement
method basad on thess desizned data. No weasurement is possible if there is no
desizaoed data.

Whea conducting the meassrement, be sure to specify those points of designed
data and measure a point corresponding to a desigued poiot using the measaring
iastraument,

Hence, it is possible to make comparison between the desigoed data and the
seasured data. ’

New Measurement and Liak Measuremeat

Wheo conductiag a new measurement based on designed data, first measure poir
carresponding to 3 to 6 arbitrary points of designed data. Henmce, any measured
point (distance measurement or angle measurement) after the 4th to Tth peiat
will be of coordinates (X, ¥, Z) isside this desigoed coordinate system.

Whea conducting a link measurement, it is similar with the case of nsew mezsure—
meat, i.e. you can use either the 3 to § desizmed pojats or 3 to § arbitrary
measured points for liok., When the desigoed data are used for lizk, data be-
fore the link and the measured data after the liak will bhe of entirely differ-
ent contents, Hence, 3 to 6 arbitrary measured points are nsed for SDR4E link.

CRT23

1.Dena sinulatioa
2.5tandard neasmt.
1. Design data mcasmt
4_Position measmt,
5. Measat method
6.To previous menu

{Mzasure>

CRT23-1 l CRT22-2

{Design data measmtd> {Design data measatd>
Input the design 1:SAMPLE] . DES

data file name 2:SAMPLEZ . DES

—>(TESTZ ] i - 3:SAMPLEZ . DES
Use key F5 to 4:5DR4C . DES
display aad 5:TESTI  .DES
F3:List] select file 8:TEST! . DES
aame. T:SAMPLE4 .DES

P LREEN

!

Ta CRT21-3 To CRT23-~5
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CRT23-3

<Desiga data measutd>

Checking
Instrument...

CRT23-4 l .

<Design data measat’

[nput the design

data file name
~>[TEST2 ]

This is a new file

.50

CRTZ23-§ ¥

Ereernasartrsremreancnsmmsemenmuuanen

CRT23-5

{Design data measat>
Ioput file name

—>[SAMPLEZ ]

- .

CRT23-8 &

<Design dats measmt>

i.Mlditional measmt.

2.Chaage station
3.To previous screen

<SAMPLEZ> (12) (1}

[
U
v

CRTZI-T &

<{Design daFa measmnt>
l.Additional measat.

/. Change station

3.To previous screes

(SAMPLEZ> (12) {1}

[
.

v

_{<Mcasure lst poiat>

Poiat number
—>[001]
Memo
~=>[Blx Heo. 1- 1]

F2:Rev. [0 J F5:Llist

l

To CRTZI-ID

(Go to CRT2Z-60) CRT23-9

Use key F5 to
display and
selegt point
aumbers.

designed d

{Measure lst point>
] Blk No. (=1
2 Blk No. 1-12
3 Blk No, |- 13
4 Blk Ne. 2-1
5 Blk No, 2- 12
6 Blk No. 2- 3
7 Blk No, 3-1

(Sce fron CRT22-62 for reference)

In case of desigoed
dati measurement,
characters can be in~
putted iote thc column
of memorandum in the
screen of memo—input
(CRT23-8). Secarch
these characters to
find out points of the

ata, But il there are only the blanks ia the
colusn of memorandum o case of ncw measurcment, there
will be no progression to the next screen (CRT23-10).

- RR -



CRTZ3-10

{Measure 135t point?

Measure [st
poiat

2.Exit

CRT23-12

<{Measure lst poinotd

SD: 11.3755 m
YA: 87°19'30”
gA: 0® o' 1”
S: 0.0000
2.Escape

CRTZ3-13 l

CMgasure 2nd poizt)
Point number

—>{002]
Hemo - L ARLEEESES >
—>{Blk No. 1- 2] Use key F5 to
display azd
F2:Rev.[NO ] F5:List| select point
<TEST2> (1) {1} | aumbers.
CRT23-15 1
{Measure 2nd poiat>
Measure Znd —_—
psiat
PR 2. Exit
<TESTZ> (1) {1}
To CRT23-17

CRT23-11

<Measure lst poiat)

Measuring

CRTZ23-14

<¥easure 2ad point>
1 Blk No. 1- 1

3 BIY No. 1I-
4 Blk No. 2-
5 Blk No. 2-
§ Blk No. Z-
T Blk No. 13-

) B e Lo [

CRTZ23-16

{Measure Zad poiat)

<Heasuring>

<TE$T2> ({1}
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Car23-17

<Heasure Znd point>

50: 8.8097 o

VA: 88" 3477
HA: 60°38" 87
3: 0. 0000

2.Escape
<TEST2> (1) {1}

CRT23-138 'l'

{deasure 3rd pointd>
Point number
—>{001]

Memo

~=>(B1k No. 1- 1]

F2:Rev.[NO J F5:List
<TESTZ> (2) {1}

CR23~20 l

{Measure 3rd point>

Measure 3rd
poiat

(IETYIE 2.Exit
CTESTD>  (2) (1}

CRT23-22

{Measure Ird pointd>

sh: 4.59%4 o

vA: 82°37'10°

HA: 3058° 16" 37
¢ 8.0000

2.Escape
CTESTZ> () {1}

Use kay F5 to
display amd
select paint
numbers.

CRTZ3-19

(¥sgasure 3rd point>
1 Blk No. I-1
2 Blk No. I- 2
4 Blk No. 2- 1
5 Blk No. 2- 2
6 Bikx No. 2- 3
7 81k No. 3-1

CRT23-21

{Measure 3rd point>

{Measaring>

<TESTZ> (2) {1}

/ CRT23-23

{Measure 3rd point>

X: §.7320 m
¥: 0.0200 =
z: 0.2051 m

2.Escape
<TESTZ2>  (2) (it
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2. Comparison with Designed Data and Measured Data

¥hen mzasariog each point based on desigzned data measurement, the diffsreace
between the designed data and the measured data is displayed.

By Specifyiaog [Comparisom (Yes)] at the time of anvnrunnlnt setting, data can be
compared with the designed data.

Basically, it is needed to specify before the measarement, the memo of designed
data correspondiag to the measured poiat. [f the memo—-column i3 blank er imput-
ted "$° (CShift>+<4>) on the first character, no comparisecn wlth the designed
data will be doae.

CRT23-74 CRT23-15
<Siagle target> <Single target>
Poiat number 15 Blk Ne. 5- 2
-—>[013]
Memo €-------- > 17 Blk Ho., 5- 4
—>[B1k No. 5~ 3] Use key F5 teo 18 Blk No, B- 1
Fl:Tarzet Fl:¥enu!} display and 19 Blk No, 6- 2
Fi:Rev.[NO ] F5:List| select. 20 Blk Na, 6= 1
<TESTZ>  (12) {1} 21 Blk Ne. G- &
l Iz SDR4E, it is possible to compare the measured data with
CRTZ3-28 the data and to see whether the measured data is withio the
ailowable ramge specified at the time of environaenmt settiog
<Siogle tarzest> by selectiog <F5> key in the screen (CRT23-24). If the re-

suit of comparison is withia the allowable range, the result
of measdrement will be zccepted uaconditiomally, On ths

Single target other hand, if the result of comparisoa is beyond the allaw-
Hessurement able range, a waroiog sound will be given, asd the follow—

ing information will be displayed.
2.Exit
<TEST2> (12) (I} (D The error batween the designad data and measured data,
(@ The allowable range specified at the tise of eaviron-—

meat setting
@ The value obtain from “1.”7 is reduced by the value ab-
taiaed frem 2.7 .

- §9 -



CRT23-27 CRT23-28

<Single target) Singls target>
d¥: 12, %am tX: |fmm
SD: 2.9674 » dY: <5.0mm t¥: 1{mn
YA: 114°10°09° ] -eemeeies > dZ: -2.7om tZ: 10am
BA: 148712°38° dX-tX: 2.3 =
S: 6.0000 dY=tY: sreccanss gg
2.Escape dZ-tl: -<e---eer am
<TESTZ>  (12) {1} 2.Escape
CRT23-29 l e
<Single target) The above screes (CRT23-28) is displayed only in such cases
when the measarement error betweean the wmeasured data and
X: 6.8713 a the designed data excess the allowable range specified at
Y: 6.366l m the time of eavironment setting or when the allowable range
Z: 1.3054 o is set to be zero (0). Hence, there Is no display if the
errer {8 within the allowable raage.
2.Bscape
<TEST2> (12) {1} What Is displaved is shows as follows:
- «dX, dY, dI : Subtracticn of designed data frem
the measured data (error)
«tX, tY, tI : Allowable range specified at the
tine of environment settiog (it is
of =X}

dX-tX, dY-t¥, dZ-tZ : Subtraction of the allowable range
from the error.
(If the error is within the range,
[rec=vseeee] will be showz.
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[2-4] Position Measurement

CRT24

{Meisurenenty
1.Deao simulation
2.5tandard measwt.
3.Design data measmt
5.Measst method
6.To previons amenu

CRT24-1 l

{Position measat.>
[aput the desizo
data file nanme

—>{TEsT? 3

FS:List

CRTZ4-3 l

{Position measmt.>

Input the design

data file name
—>{TEST2 ]

This is a new file

2. X0

The designed data must be loaded before conducting pesitien
measuremsnt, - S e

It the designed file name is inpatted iato the column of
memo in the scresn (CRT24-1), tha coordinate value of each
point specified the position by thas setting—-out function
vill be weasured and stored., If ths column of meme is biank
, the point will be measured dirsctly, However, the ZI-axis
always sats vertical.

It must be specified at the time of environment setting whet

“ber 2 or 3 points are used for the new measurement.

Liak measureneat based on position measurement applies to
“1. Origia ! X-axis 2 ¥Measurement” in standard measurement.

CRT24-2

{Position measmt.>
1:SANPLEL .DTI1

ToNANILEZ ]
e > J:SAMPLEZ .DT1
Use key F5 to 4:SDR4C D71
display and 5:TEST? .DTI
select file §:TESTI .DTI Lo
names. T:SANPLE4 ,DTI
CRT24-4 ¥
{Position measat.>
Ioput file pame
—>[SAMPLEZ ]
CRTZ4-5 &« CRTZ24~6

{Position measmt,> {Position measmt.)>

oddditional measmt,
2.Chaage station
3.To previous screen

1.Additional measat.

2. Change station

3.T0 previous screen

<SAMPLEZ> (1) {1} <SAMPLEZ> (12} {I}

----- >To CRT24-18
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{Mzasure lst paiac>
Poiat agumber
—>C0013

Maazs
=380 No. 1~ 1]

-4

2:Rav, %D T F3:List

{Mazzuz2 lst poiper

Maasyra [st
3iiax

EFEERRE 2. Exit

{Maasurz 152 pointy

SO 11,3735 2
YA 3iT13'307
A 000 1
8. g.0000

L. Accept EIEETEEE

CRTZi-1t l

{Mzasurz Iad poia:r>
Paiat aumber
—>0001°

Mamg
-=>781% No. - 22

1Rav. N0
3

TEIT (D

PATRE] ]

CRT24-8

¢Measurz lst pointy
| Blk No. I~
7 Ble ¥o. I-
3 B!% Ya. |-
4 Btk Yo. 2-
3 Blk No. 2-
§ B3l% YNo. 2-
T 3l% Ye. 13-

[N ]

— ad 3} e=v

{ pasi
T

{
£21431

TR

[ RS T P

3%
l

LWL
“w o
(2]

tien m2asurament, g

CRr24-12

SGaractars caa

af mamariadud iz td2 screen of a3
-7}, S2irch chase ciaractars oy fiad our tha ssiazs.
32z gew measuramaat is conductiag,
9]2aks ia tha coluan of memarandum,
ssign to ta2 maxt sorzea (CRTZ24-9).

{Measura 2ad poiar>
| BEx Na, [- |
2 Blk No, t— 2
3 Blk Yo. L= 13
4 Bl% Na. 2-1
3 Blk No. 2-7
6 8l% Yo, 2-13
T BLX No, 3=}

t3

tlarz

nizsd

us



CRT24-13

<Meisursz 2ad poinc>
Measure 2ad
saine

EETRTER 2. Exit
TEST> (1) (1

P L]

CATZ:-14

(Mzasure Zad poiat>

3Dt 3.3097 a
VA: 88" 3'47°
a0 B0°337 §7
3 0. 43000
[.Accent NI TT
<TESTZ> ()Y

0ar

|\)
w

L
=7

{Siazie targam
fajat nuaber
—>»[003]

Maaq
—>_31% No. i- 1
Fatlis:
<TESTD> () {i}

lse kz2y 73 o
dispiay aad
sal2cr goiar
aumbears.

Ta C3T24-13 or CRT4-13

Noeriza! In cise of targst peiat m=1sur

mgasuceaant,

= 3 3 —
. .

CaTI4~13

{Measurz 224 poiard

X: 10.4i%3 3
¥: ¢.0800 a
I: 2.0740 2

I.Escape
CTESTL> (1) (1}

CRTIL-IT

{Siazle targaw>
l 8% No. I- 1|
2 Bik Vo - 2

4 Blx Sa. 2- 1
3 Bik Yo. 2- 2
B Bik Ne. 2~ 1
T Bi% Na. 3-1

Tarzet poiat measarszzzat with pairad ZTarget
. Reverse aeasuremens
Measurameat: basad oz aiisats
. Sattiag~out function ¢The caiuma of 22m0 is aol inpurtad,

=~
L™

ament with siagle tarzet base
che follawiag functioas cam zof be used.



T
tia ¢

CaT24-13 L

3ia7 mane i3 iaputtad ia
sluan of z2perazdum

<Siagla targza:>
[s this coordiaate
valuz Q.8 7
= .33 a
Y= -0,13857 a
I= -0.133: a
2.50

<TESTY n

2. ixie
{TEST> zy {1}

<Siazlz tarzaz>
Adjust device's ver-
ticat aagla basad o

IA:D 8571104573
thza. plz2asa sz2lzc:
“Confiral,

1. Conf i ruloli HE:
{TEST> 2) (1}

CTI4~24 l

{Siagls targac>

Maasure rargzs

. Confirnfedlael:
TEST2>  {9) (1}

Ta CT3T24-7

(W)}

Tia catuma of memorandum is Blzak. zr zha
firse character of memorandum is fajpuzcad
with '3’ L

CATZ4~11

<{Sinzle target>

Siazle tarzat
neisuramaat

[ . Conf i ruf3qE
<TEsTy (Y {1}

¢Siagiz targei>

{Maasuriaz>

<Sipzlz tarzat>

SD: 11.3732 z
VAT 88711427
Ha: 2357237397
S: 0.000¢
|EYAANAd 2.Escanz
<TEST> N {1

CRT24-23 l

{Singlz targaeo

X 3.3322 a
7: -9,4830 a
Z: ~0,133! 2

7.Escane
CTESTY ()

TloAccept. @ Naxt moasuroment sgrgaa,
_?.Escapa. t To CITT4-1Y



CRTI4-26

<Siazle targec>

§0: 11,3735 a
Vi 38TI141
dAr 238°23°3%
5: 0.0000

?.Escaps
CTESTY (D) {1}

CRTZ4-2T

<Siazle targat>
O 13322 3

Yi o -9.4837 &

Z: -0.t%z¢ =

di: -0.0001 =

df: -0.0002 o

dZ: =0.0001

2
YT 1.Escape

zd “dZ7 iadizate th: 2rror Batween tiz dasigzaad
su

t Nett measurema2at sgraes,

1
1:Te CRT24-19

1
I
L]



2-37 Cenfirnacion of the Metlod af Maisuremeats

[a che nzasurement memu. you caa coafirm the pressat method of measurszent.

CRT23-|

Measar. zmethad>
lapuc fils aame
please

~—=>T25T ]

Fa:List

CRTZ3-1

Maasat. azthedd
The azismc.azthad of
{TESTY
is
[Position measat,]




T3 321 Zaviroamacnt

Cats-! The screes (CRTI-1) shown left indicates tha menu to ser u
ziaditions for measurement a3d asalysis of the measured r=-
#x({ S DR L E dowx sults befora startiag measurzzeat, (f <2> “Set zavireaman:®
| M2asurements is selectad, tha menu screea with <I> “Default” and <2>

?.Set environment “File” 3zppears shown s rthe figure halaw,

is gat thz {ilz you wani, ioput the corrzct fila
2z32 or prass <F3> sy ta display the file list so
tlat you can select the file from tha iist poictiaz
by t32 cursor and pressiag <Eatzar> kay,

®haao thaz displayed fitz fist is to he camcelad,
srass <Clzar> kay.

3.0isalay/Priac daca| If <1> “Defauit” is selzctad, you cam set up cocditicas ef
d.7raasi{ormacion a a2w filas ta ba crzaved,

.. j.7ii2 managesent Oz the athar dand, if <2» “Fil2” is selected, the nimes af
Varsian ¢ 1.00E {ites which have bdeen craitad already are listed up., You
Praiucad: SOKLIA c¢ia cenfira oar changa tha coaditicas of any file wiich you

- - sigk up fram tha fila list. Wien eithar of rths two ig
l s2i=ctad, ths Bisic meay of 32t 2avireaments is disalayad.
CRTi- C3T3-1
{827 sgvircadneni> (Sat savicaazmea
el . Defantt] 2.File iaput fii= zaama
T TV 1A eeccacdcscaaa
3.75 3ravious amann —>T3T

1
t.Dzfault |
i
I| ;
1
W i When <2> "Filz” is sa2lzctsad, tie gawme of the laset i
Ta (RT3 srocessed fils is displayed as ths defaule. IF it |
i
i
1
1
|
1

e i CRT3-4

i !
L-—-—H—‘ﬂ——-%IVCSet gaviroaszanty

i :SAMPLEL _DT2|
tSAMPLED 5T
TESAMPLEZ. OT
(SBR4C LT
JTEST  LOT2
1GTEST T2
TiTESTL 072

~a
(ST - B ]

=1 ) I - &g




{3-1] Typs and Content of Envlremental Sciting L)

Type and content of all conditions used [n messuresent and analysls of cesult aro ns follows

{Enrirennental seiting {ghiia] scrcen]

Set of all rondi-
tions before carring
o0l new mEasurement
or while carrying
out new seasurement
vhen the 2 to §
points tosel coor—
dinate system are
not recordedand also
that polnilsars not
\recarded as » file

*-B'Ieasurln' environasnt |

Standsrd measurement and general subjects of measuresent

Comman subjects of design data measurenent
and posktion measurement

r-)inesl;n data_enylronment |

Select pring mode of year, month, day
and tima elther Yes or No

Switch mit w/me

Set and correct ypear, wonth, day and
time

Temperature Materisl tesp— Setting for revislon of tha change
c nsation eraturs of material temperature effeacted by

measured object and scale

Coefflcient of
linear ermpan
slon

k—"lhe change of coefflcient of linear
erpansion from 0. 000012 standard
bnear expanslon constant of stasl

Stlndard tesperature ls (4) 20°C
e
pressure

Priss_gonstant Set prism constant respactively on

reflection target and ceflection
sheel made by SOHKIA

'Bnl:ion to regulate the leagth

measured with a scale having a flaed
shrinkage

Standard stmaspheric pressure ia
1, 613hpa

L‘Mﬂ the Initial state}————————Restore all enyironsental stting

to its tajclal state

N

aystes regardless new

e

[t is posalble to confira
contents of setting and

change setting except the
subfects marhed with ¥ on
the duts (lred coordicale

|measurement or 1lnk meas-
urcment and recorded 1s 2

fThe following process {g the
sane ns the defavlt. However,
it 13 fspossible to change the
subjJects marked wlth ¥ because
that subjects are already [lxed

- 13 -

NChech comparison belveen actual valus

K tamerveans Specify £ { 1 am
Y rereersee Specify £ 1 ) me
Z severenane Specify & [ 1

Print out ecror baizeen design value

Range ki design data measurement
(Specily Whe points from 3 to G
Range in position measuresent

{Specify the polnts from 2 ta 6}

Allowahle value of relative reiation |

AMlovable srror corresponded the
relative relation among design
dala mcasurement in new Keasurem
ent 1o the relative relation amo
ng actual acasured poinis in
1ink mesurement.
(Specify 0 to 29w st each of
% Y, Z directions)

Griglo=i, X-axis=2 3K
Yepts. 1,2 ¥=pt. 3 3
¥epis. J,22pt 3 3%

{Specify the points from 2 to 6)
AMlowable error corresponded the
correlation among Lhe points
wensurs for linking to the ra-
Jatlve relation among tho polnts
neasured sctually and recorded
before linklng
(Specify 0 to £9%m at each of
1L ¥ T directions)

thmber of distancas
Number of distances maasured by

the measuring instnment every

one polnt st the sass polnl
{Specify ths number of distances
troa 1 Yo 9)

—{Dffsets distance of pajred target l

—Bqul distance (ot neod to

spec|fy distance)

r—'l'wf. | nol ecqual distance
(Specify spacing of indicater}

Trpe 2 not syual distance

(Specify spacing of indicater}

L![El_unble value of roverse mewsurement]

t—Distance {Specify the distance

from 0 lo Sem)

—Yertbcal angla (Speclly tha

Lnn;le from 0 to ££07)
Horizontal angle (Specify the

angle from 0 Lo E9°)




{3-?" Zavireament of Yeasuremant

“gatal

<Set zaviroamantd
2.Desiga daca env.
J.Tizs / yaits

4. Matacial rtemp,
3.5c1tiaz constaat
§.5ack faitial szazga
T.To pravieus maau

1. Yatisd {or Standard Mzasurszaat

CR7li~1 CAT3[~2
<Mzasat 2aviroameact> {Std.Mzasat, amacled>
[.Std.Neasmt. method Sat prasaat Ye,: 1]
I.Link a2asmt. Eav.
3.% ¢f distances ——r— [.0rigin=l X-axis=2
3.0{fs2: rargat ?.%=3ts. 1,2 Y=or, 3
3.3, Allew, Raagze 3.X=pts5. 1,2 I=2z. 1]
3.70 pravious meay 4.To pravious assay
“1. Stazdard measuremeat amethsd” o this =mzoe of 1
scrazn (CRT3IL-1), tha zethod of stamdard z2asurameat can
2 doputcad of amodifizd.



4

- =
1
i

C3T:

aviraaaeas far Liag Mzisursace:
-1
k!

“2. Liak m2asursazenc aevirommeat” fa this mesu, it {5 pag~
<Measzt eavicomazat>| 3idlz to sav up zumbar of link peiots asd allowabla vales 3¢
1.5td.Measme. methad| ra2lative ralation of liaok points whea lisk measurzament is
s2zductiag.

.2 af distancas
4.0ffser targer
LML AtTow, Racgze .

»

.To pravious =211

-3

¥ K

{1} Numaer of Liak Poiz:s
CT31-4 CRT3i-3

<LiaX azismt. Zav.>» {Liak paiaz mum.y
‘1. Ligk p2iat caada:”
2.L,2. Allow, Raggze {272 1z gumbar ia this meaw. %3a zuz-
J.72 pravious menu —_— af paiats used to bar of poiazs 72 ta 3
fi1: a213ur2nant asad for [igk m2iszara-

I ment caz Da izzutfai
or madifiad,
Rangz:Ta0, ta 3pt.

(2) Allowable ¥aluz af R2lativa Relatiaen
C3Tii-3 CRT3L-7
<Liak m=as=t, Eav.> <L.Z. Allaw., Ranga>
1.Liak point cuam. Tha alf. val. is for
makioz ths same the
3.%3 praviocus z2au —_— relative ralartion of

2]
aaasered pis. & prs.
far cousecr2gd maasat

—> +-_3012a
Range:laa ta +3tam

*n

I. Ralaciv

w320 Tae 12

Allawabltz value” in this ameau, ths 2r
ative relatian vaiue of poiats measurad fa
liak aeasurement and tie ralative ralation valus af
a 3

1
aaasurad b

2
|
g
i

I3
2

ralative aliowaldls value (s usad for ag 2im of warnics
tha poiar aoc spacifiad {or iiaking is mzasurad. Anrd
azy of meisurz2aznot will aot be effectad, Thare-
the ralacive allowablie valuye as lirzs as



3. Nuaber (3} of Distances

CRT31-3

{Measac eaoviranmeat>
1.5td. Yeasat. mechaod
2.Lisk measmc, Eav.
Oifsat targat

. Allow, Raage

4.
3.R.
8.To pravions mesu

CRTIl=-3 l

<2 af distiace>

ify auaber

Spaz
af digtinces

Tigas—>Lt2

% of distagces” io this aepu meaas Bow many times the mazs-
uriag iastrument shall sutomatically measure the Fistaaes r»
oge aad the same point.

Whes the measuriog instremeat starts the measuricg gjaratien
, it =easures the same paiat coeatinveusly for a f2% seconds.
SDR4E is normally sat 30 that the measurieg oparitiza is
2adad aftar the mezasucingz ifastruzent finishes onz z2233ura-
ment. However, [f you salect €3> "% of distances” {2 the
aeau oa the laft, and faput a nuaber Datween | ta 3 as chs
number of distinces the =sagurezents will 32 carciszi aur,
thea ciis data is r2ad by ehe SOR{E, waich saves :Xa avarzzs
vilua of trhe dava avcemazically.

{2 2srz3] maasuresents of ag object, a
is considered to b2 adaguats %ut if th
mants ig to be farchar 2xdinced. the s
urad savearal times.

Tha ouabar of distanc2s ia 31 measurzmeat is dispiivad iz
axtr23e right bottom corasr of the menu. therafor2 conrfj
tais dariaz asasurement.

one-tige 3zisurzmaas
2 accuracy :f measura-
ama peint <:3 He asis-

T
T3

-
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{Me3sat eavironmeat>
1.5zd.Yzasacr, methad
2.Liak measat. Eav,

3.2 of discances

3. 8.4, Atlew. Raage
§.To pravious menu

J

112t discaace

Sagwaen 3-C
Typal==>70,73 Ta
Typal-—»0.03 Jm

CRTIL-12

<Dist. bew., target>

tZ3ual distaoce
0.2300 a
0.G300 a

£ -3 F

Nuadas—>C1.

<TESD> & PIRY

at Distaace of Pairad Targzse

Whea a direct view of target poiats is impossible. the
pairad target measuremenc is apoiied. Wheno the spacinz Bha-
tweez A and B is ast equal to that between B and C. plaase
iaput the offset distaace betwees B and €.

PN
Ve T Z:::::::::::::&
; i

\\-._.-/ \_._/ [

! S RRREEEEEEE R >

A B c
lst paiac Tnd peint Targac poin:

Fiz. 7.3

The scrazn a3 rla i2{t is aa atiapiz af thz display whan 7
types of 3-C spaciag, 0.23Y aad 0.03M, are ioputcs

LI ¥ e

[o th2 c3ss taar iz spiacizzs dave beea foputtad iz 732 32:
anviroament asaou of 22w {ilz (da2faule) or the addiziazal
measiures2at as2auw of the mzasurad poiat, the scresa slowa 3:-
low is displavad with a3 touch of <FI> %2y duriag zzisurazaz:

(pairad tarzas).
Howevar, i{a tha cas2 aof zqual spaciaz ealy, this szraea is
aatC dispiayad.

Tae iaput viluss 3ra rouadad to feur decimals im a2t2r uai:,
032 dacizal iz ailiizetsr waiz, {our . d2cimals ia {22t uaix
aod thraa dacizals ia {asch uzit sad cuet away thoss af lass.



5. Allowable Range of Reverse Measurement

CRTI1-13

<Measat anvirosment>
1.5td, Heasat, mathod
2.Liok measmt, Eav,
3.8 of distances
4.0ffset target
S.ko N Allow, Kinge
6.Te previous =menu

CRTI1-I4

<R.M. Allow. Range>

Dis(SD) —>[3 Ja=
Range: Omm to %.9%mm

Ang. (YA, HA)—>[10]°
Range: 0° to 537

- £3 -

“5. Reverse Measurement Allowable Range” in this menu, the
allewable range of the error amosg the value measured re~
versely can be inputted or wmodified when the reverse meis—
uresent is carried out,



[3-3] Desiga Data Eavirooment

CRT32

When design data measuresent and position meastorement are
¢Sat eavirooment) carried out, set up desizn data eaviroasent for providiagz
[.Measat eaviroament| allowable value of relative relation of eich point used for
liok measureasat befors starting measuremest,

.Time [/ units .
4, Material temp.
5.5calisg constant
6.Back initial state
7.To previous menu

1. Comparison with Desiga Data (Yes/No)

CRTIZ2-1 CRT32-2 -
<Design data env,> <Data Coa. (Y/N)>
1.0ata Com. {Y/N) Set preseat No,: (1]

2.0.D. Allow, Range

3.Print error —_— b.Data Com. {N}

4, New measmt.pt.oum, 2.Data Com. (Y)
5.R.R. Allow. Ramge 8.To previous aenmu
6.To previous mesu

“1. Data comparison (Y/N)” in this memu, you can select
whether to wake comparisen betwaen_the designed data and
the aeasured data.

2. Allowable Range of Desizan Data

CRT32-3 CRT32-4
{Design data env.> <D.D. Allow. Range>
1.Data Com. (Y/N) X—=> - 5]uos
7.D.D. Allow. Ranmge + 3)um
3,Print error —_— Y —> - 5]om
4.New measmt,pt.oua, ) +# 5]om
5.R.R. Allow. Range I — -[ §jum
§.To previous menu +#{ 5]oa
Raoge:0 to +-999%2m

T “2. Designed data allowahle range” in this menu, the al-
lowahle range of cemparison between the designed data and
the measured data caz be inputted and moedified.

The allowable range of desigmed data must be inpotted bothk
plus (+) and minus (-).
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3, Print out of Errors

CRT32-5 CRT3IZ-8
¢Desiga data env.)> ¢Print errar> -} - - -~
1.Data Com, (Y/N) Set present No.: [1]

2.0.D. Allow, Rainge
_— Lobeinr (¥)
4.New measmt,.pt.nus. Z.Print (W) N
5.R.R. Allow. Raage 3.To pravious menu
8.To previous meau

“3. Priat error” in this menn, yeu caz select whether or
not to print out the error when compared with the designed
data at the time of coordinate printing.

4, Number of Points for New Measurement

CRT32-7 CRT32-%

{Design data eav.> {New measat.pt, oum>

l.Data Com. (Y/N) Degizn data measmt.

2.0.D. Allow. Range ~—>[ 3]

3.Print error —— Ranze:3pt. to 6pt.

l.Now measmi.pl.nam, T
5.R.R. Allow. Range Position measmt.

6.To previous mesu —>{2]

Raage:Zpt. to Bpt.

“4. New aeasurerent point number” in this meau, ¥on can
specify the number of points used for new desigoed data
meastrement from 3 to § points and for sew position meas—
uresent from 2 to § points.

5. Allowable Yalue of Relative Relation

CRT32-9 CRT3I2-10
¢Design data eav,> <Relative all. val.>
1.Data Com. (¥/N) The. all, val, is for
2.D0.9D. Allow. Raaze saking the same the
3.Priat error ———— relative relation of
4.Hew measmt.pt.num. meisured pts., & pts.
AoRLKR. Allow, Rangr for connected measmt
6.To previous aenu —> +[5 Jma
Range:0am to +99na

“8. Relative allowable value” ip this menw, the error
amonr the designed data use for new measuremest can be in-
puttad or modified when desigoed data measurement or posi-
tion measurement is coaducting.

-~ 85 -



7.To previous menu

CRT33

{Sat eaviroomeat)
1.Measnt envircoment
2.Design data eav.
. Teme / umits
4 Material teap,
5.Scaliag constant
§.Back initial state

1. Priat of Time
CRT33-1

B 11 1 T

(Time / units>
2.Dist, umit select
3.5et date
4,Aagle onit select
5.Temp,Atm, umit sel
6.To previous meny

[3-4] Priat of the Time and Switchiang tﬁe Units

All measarements are executed, the time clocks when the
measuerement is started and finished are recorded in the
measurement data file., Qo the left memu, you can select
whetker to display or not to display the time clocks of
starting and fiaishing of the measurement, on the eccasion
of printiag the coordioate data at [8] “Data traosformation”
and on the occasion tramsferring the coordinate data at the
operation of “Data transfar”,

You can select the unit either aeter or millimeter in this

Even if the mode “Prist (N} is selected during the measu
ment, It is possible to print the time clocks after correce-
ing the wode te “Priat (Y)~”.

Setting the date/time caa be performed io the menu 5. Set
date” on the mext pare.

CRT33-1

<Print timed>
Set present tise
Priat—>[0N ]
———p 1.Print (Y)

2.Print (N)

3.To previous ment -

2, Selection of Distance Unit

CRT33-3

<Time / units)
l1.Priat tiame
Z.Dist. unit seleet
3.5et date
4.Angle unit salect
6.Temp,Atm. unit sel
6.To previous menn

CRT31-4

{Dist. unit select>
Set present unit
Tait—>(n ]

Z.Millimeter
3.To previous menn

On this manual, explanations and examples are described in the setric uait, however
length can be displayed or printed in any unit selected among m {meter), mm (ailli-
meter), feet and iach.

And in the operation of “Data transfer”, the data is eutput iac the same ynit that

is selected above,

The selected unit is displayed in [ ] on the screen as shown oo the left, After

that, the all values

are displayed and priasted is this unit.
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3. Set Date

CRT33-5

{Set date>
Year —>{1995]
Month —->[ 7]
Date -—>[15]
Hour —>{18]
Minute—>[32]
Second—>[46]

The date set bers will appear whea the weasured data is

printed out,

Whea the date is not correct or when you wish to reset the
date, use this meau, —— o e

For resetting the date, hit <Eater> key, corract the item oan
which the cursor is located, press <Enter> key and repeat
this procedure uwntil all the {tems bave beenm corrected, amd
return to the previons menu,

[o the widst of corraction, if you press the <Clear> key,
and return to the previous wmenu, the corrected values will

not be saved.

4. Selection of Angle Unit

CRT33-6

{Time / upits>
[.Prist time
2.Dist. unit select
3.5et date
§.Temp,Ata. unit sel
6.T¢ previous wmenu

5. Selection of Teap. & Ats. Uit

CRT33-3

<Time / units>
{.Priat tiaoe
2.Dist. unit select
3.5et date
4., Angle unit select

I oTemp. dtm. unit seol
6.To previous menu

CRT3I-T

{Angle unit szlact>
Set preseat unit
tit—>{des]
2.Gon
3. ¥il
4.To previous menn

The azgles can be displayed and printed ia
any uait selected among Degree, Goon and Mil.

CRT33-3

<Teap,Atn. upit sel>
ait—>[{"C,bPa ]

2.°C,omllg

3.°F,bPa

4.°F,sallg

5.°F,inchHz

6.To previous memu

Temperature and atmospberic value can he dis—
played and printed in any unit selected

asong “C.hPa, "C.amHg, *F.hPa, "F,omlg or
L] -

F.inchHg.

If the unit is corrected here, the unit
systes of the measuring {nstrument is cor-
rected concurrently,
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[3-5] Correction of Temperature
1. Material Teaperaturs

.CRT34-} e e o
[o SDR4E, it is required that the set valae of material taa-
<Matarial temp.> peratare is 20°C and that the lineir sxpansioa comstaat is

P.Matertal frmyp. 0.000401 2, .

2.Expansion coast. This is applied to regulate the calculated -result fros coor-

3. tenp. dinace data and ‘the measurement result usisg the staadard

4, atmos, press, scale such as steel tape that has the same linear expinsion

§5.Prism coast constant,

6.To previous mean In the casz of the correction with tewperature, It is ra-
quired to set the material temperature at the meisuriang tea-
peratare. [f the materisl linear expamsion comstamt is dif-

¢ fereat from the standard coastant , it is required to sst
the comstant in actual.

[f the correction with temperatsre is met desirable, it is
{Material temp.> required that the set value of material temparature is 20°C
or that of the material! linear expansion comstant is 1era.

Input material
temperature {correction coefficient> =
1

Temp—>[20.6007°C -
¢lizear expansion const.>X { <material temp.>—20.0 }4+ 1

2. Expansion Constant
CRT34-3

¢Expaasion coost.>

Ionput expansion
constant

Expansion const.
-->[0.000012]

_38_



3. Temperature of the Measuring [astrumeat

CRTI4-4

{Material temp.>
I.Material teamp.
2.Expansion coast,
4.3tmos, press.
5.Prism const
6.To previous menu

CRTI4-5 l

<temperature>

Input {astrument
tesperatursa

Temp.—>L15 J°C

Range:-30 to B0 °C

The measuring inastrument is desizned so that its correction
coafficient to be 4 ppm under the conditiom of atm. pressure
is 10i3 ab and temparature is +15°C. To correct the atmos-
pheric conditions, all you have to do ix to. fupat tempera-
tere sad pressure, with which the measuriog instrument cal-
culate the correction coefficient of atmospheric conditions.
As for detail, please refer to the meastrinz instrument op-
eration manual,

However, the above—mentioned operation for correctioen is not
necessary is case of measurement of ordizsry structures.

So, please do not input puambers here if corrections are not

necessary,

4, Atmospheric Pressure of the Measuring [ostrument

CRT34-8

{Material tewmp.,>
l.Haterial temp.
2.Expansion const.
3. teap.

4. atmos,
5.Prism const
6.Ta previaus menuy

Nress,

CRT34-T7 l

{Atuwos. press.”

Ioput instrument
atmospberic pressure

Pres—>[1013]hPa

Range:500to1400 hPa
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8. Prism Constant of the Measuring Instrument

CRT34-8

<Material temp.>
1.Material temp,
2.Expansion const,
J.tanp.
4.atmos. Dpress.
|
6.To previous mean

CRT34~3 l

{Prisaz coast>

Foput prism comrstant
of instrument

Const.—>(0.000]

Range:-99.9 to 99.8

Each targst has an individual prisa constant. Thesze prisas
constants can bhe corrected on the menu of the material tem—
peratare inputting values to be ravised. The prism constaat
correction values of the reflection target and reflection
sheet made by SOKXIA are as follows, T

RTOHOM
RS-series (RTOOM, RT1A, CcCPS512
2RT3104A)

fom—[nput “¢” Omn—>Input “0" 27ma->Input *-27"

Fig. 7.4
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{3-8] Scaliog Coamstant

CRTIS

<Set savironoment>
1.¥easmt eavirooment
2.Desiga data env.
J.Time / uaits
4. Material temp.
CoSeaitny canstant
f.Back initial state
7.To previous menu

1. Mapual Ilaput
CRT35-!

¢Scaling comnstant>

Z2.Measurement
3.To previous menn

CRT35-2 l

Magnification

Specify maganifica—
tion comstant

Coast.—>[1.000000]

Scaling constants are the parameters - to ba used for correct-
ing the distanca between targsts.

They are recorded in one place of whole nu-her with three
places of decimals. T

The fanctions of scaling coeastants is tu re;ulate betwaen
the lengtd: maasured with a scale hiviag a fized shrinkage
and that which is calgulated by SDR4E,

¢{Distincs hztween targst3> =
<calculated leogth based on the coordinate data) X
<scaling ceastant>

To set scaliog constant, there are two ways 23 follows.

Scaling constant is set with manval iaput here.
If correction is mot necessary, please ioput “1-.
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2. lmput Measurement
CRT35-1

{Scaling constant)
1.lopat

LoSeasSurrment

3.To previous menu

CRT3S6~4 l

{Magnification>
Inpat Ist. value of
graduation

value—>[1.0 Jn

Measure the point

2.Exit

CRT35-5 l

Clagnification>
[oput 2ad. value of
graduation

value—>{2.0 Ju

Haasure the point

2.Exit

CRT35~-6 l
Magaification>
laput —> 1.0
Yeasure—> 1.0
Hagnif.—> 1.0

Press[ Eater ]

Aftar the values of graduation found from the sheet target
which laid on the scizle are inpat to the SDRYE, the measur-
fng Instrument perforws practical msasarement,

Then the SDR4E finds a scaliaz coastaat calculatiag the
result of weasurement. And it i3 oecessary to input mate-
rial teaperature aod lioear expansion rate of the scale be-
cause the temperature carrection of the scale itself is
needed.

<{Scaliog copstaat> =

€2nd value of gradoationd == <lst value of graduation>

<2nd value of msasuremeat> — <lst value of measurement>
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[3-7] Back to the Inmitial State

CRT36

{Set eaviroowent>
1.Mzasat environmest
2.Design data eanv.
3,.Tine / units
4. Material temp.
§.5caliog constant

T.To previous meau

CRT36~1

<Back initial stated>

Ratura to the
fzitial value of
eaviroanment setting

2.%0

_93_.

“8. Back initial state” in this menu, all eavironmest
setting can be restored to its imitial setting.



{4] Data, Display/Priat

CRT4-1

<Display/Print datad>
Select data as
results for
displaying/printing
2.Design data

3.To previous senud

€RT4-2

<Display/Priat data>
[nput file name

—>{TEST ]

<TESTY (12)

The resnlts of measured data saved ia SDR4E can be displayed
on the screen in various forms or can ba printed out when
required. ,

First, if you select €3> in the opesing menu, then the dis—
play indicated left, appears aad select the data you want to
display or priat.

When you select the data, display/print, then the display of
<Input file name>, indicated left appears. If you select
this menu, the last processed file name is displayed. When
you want to work with ether file, input correct file name or
press <F5> tey to select from the file list.

[4-17 Coerdinate Data, Display/Print

CRT41

<Display/Print data>
2.Dist, brw., 2 pts.
J.Angles

4. 0ffsets

8.Area

6.To previeus menu
<TEST> (12)

CRT41-1 l

Coordinates»
Priat 7

1.TES
2, N0

<TEST> an

After iaput of the file name, If you press <Eater> key, thea
the mean (CRT4l)} as icdicated iz the figure on the laft, is
displayed, Select the item you require from this =menu.

The method of selection is exact!y the same as ino “Measure—
meat”. .

The last lioe in the wenu displays the file name and total
nunber of measured points, respectively.

1f you select Coordinate data ia menu <l>, you ars asked
whether you wish to print or not., If you seleect <I>, then
priating starts after iaput of start and end point Nos.
without displaying the coordinate data.
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CRT41-3

{Caordinates>

First pt auaber(l ]
Last pt sumber[12]

<TEST> {12)

CRT41-2 l

<Coordinates>

After you have decided whether to print or mot, ths start
poiat number and end poiat ausber of the file iadicated at
the ertrese left of the last line of the dispiay, are dis-
played. Iaput the poist numbers within this ranze.

[f the memos have been iagput and saved, they can be display-
ed along with the point numbers ia the list displayed by
pressiog <F5> key. Aod it is possible to deteraine the
poiat aumher by selecting the memo column,

To cascel displaying the list, prass <Clear> kay.

{Printing..>

CRT4l-4 l
{Coordinates> -
[o01] x= 0.0000n

= 0.0000=
= 0.0009a
[002] %= 1.0013a
= 0.0000a
1= 0.00168m
[Eater] or [Clear]
CRT41-5 l
{Coordinates>
[as1] x= 0,02z
Y= 4,.0nm
I= 0.0na
fo02] %= 1001. 3ma
¥= 0, 0om
1= {.6om
(Eater] er [Clear]

After you eater the peint number with selectionm <2>, the
coordinates of the first two points are displayed.

Further, as you press <Eater)> key successively, ths coordi-
pate values of 3 set of two points are progressively dis—
played. When all the coordinate data have been displayed
and i! you press <Enter> kay, you returna to the screen
(CRT4ID).

If you press <Clear> key in the midst of these operations,
yau cain return to the screea (CRT41) immediately.

The figure shown left is an exanple of display wheo willi-
meter is selected oa "2, Selection of distanmce unit”,
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Priot out sample of the coordinates error between measured data amd de:igned-data

¥hea pristing out coordimates, the error betwsen measured data and desiganed data
is prioted out only when the designed data used in the measurement its result,
Concerning the choice of whether to prinmt out the errer er met, yom can make this
decision at the time of eavironasnt satting.

Priot error: [ON] Print ervor: [OFF]

<TEST> <TEST>
PT=4 PT=4
[Origin=1 X-aris=2] fOrigin=] X-aris=2]
REP 1 REP i
2TRG. (1) ¢.0000 a 2TRG. (1) 0.0000 o
2TRG. (2) $.0000 a 2T8G. (2) . 0000 w
TENP, 20.000 °¢ TENP. 20,000 °C
EP. 0.000012 EP. . 009012
SCL. 1. 000000 SCL. 1.080000
START:04/03/1995 09:39:4% START:04/03/1935 09:39:49
{001] ME¥O:BLK1-001 [001] MENO:BLE1-001
X= 0,0003 X= 0.0003 am
Y= 0.0012 w Y= 0.0012 wm
= 0.000] a Z=  4.0001 am
d¥= 0.0003 a [002] ME¥O:BLX1-002 )
dy= 0.0012 a = 10.4125 am
dZ= 0.0001 = i Y= 0.0000 am
{0027 ¥ENO:BLK]-002 7=  0.0740 om
= 10.4125 = (002] MEMO: BLX1-003
Y= 6.0000 = X=  3.1737 ma
2= 0.0740 = Y= =5§.%443 oa
dx= 0.0013 = Z=  0.0539 mm
dy= 0.0010 » {004] MEYO: BLK1-004
dZ= 0.0008 = X=  2.6029 am
[003] ¥EMO:BLK1-003 Y= 0.1364 ma
X= 3.1737 a 2= -0,1340 wm
Y= -3.9443 a
= 0.0599 o END: 04/03/1995 09:47:15
d¥= 6.0008 a
d¥= G.00]1 =
dZ= 0.0007 a
{004] MEMO:BLK1-004
X= 7.602% =
Y= 0.1364 »
= ~0.1340 a
dX= 0.0005 a
dY= 0.0002
dl= 0.0000 o
END: 04/03/1995 09:47:16
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(4-2] Distance hetween Two Poiats, Display/Priat

CRT42

<Display/Print data>
1.Coordinates
FoDestr. hrw, 2 oprs.
3.Angles

4.0fisats

S.Area

6.To previous menu
<TEST> (12

CRT42-1 1

<Dist, btw. 2 pts.>
Priot 7

1.YES

<TESTD> (12)

CRT42-2 i

<Dist. btw. 2 prs>
[nput two poiat
nusbers

o1 €2

= 1.0013 =
<TEST> (12

The straight line distance betwesa any two measured peints
can be immediately calculated, displiyed and printed.

The operations here are the sime a3 those of [4-1] “Ceordi-
nates”, however, the distance between twe points ean be dis—
played while being priated if the priater s on-line whesn
<1> YES in the Print mena is selected.

When inputting the number of two points, the contents of
wemo of each point can be selected by pressing <F5> key
(display the list and select by cursor pointing}., and you
can decide the point number.

Priat out sawple of
the distaoce between 2 points

{Dist. 2pts. ]
TEMP, 20.000 *C
EP. 0.000012
SCL. }. 000000

(1, 3= 5.1036 =

( 2, )= 2.7757 n

( 3, 4)= 7.6139 a

{1, 4= 8.8678 a
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CRT43

<Display/Priat data)
{.Coordinates
2.Dist. biw. 2 pts.
4.0ffsets

S.Area

6.To pravious meau
<TESTY {12)

I. Angle hetween
Two Lines
CRT43-1

<Aagles>
l.Angle htw, 2 lines
2.Trianglies of Jpts.
J.Angle s XY plane
4.Angle ia YZ plane
S.Apgle iz XI plane
6.To previcus =menu
<TEST>  (12)

CRT43-2 l

<Angle htw. 2 lines>
Al ] B2 ]
cf4 ] ofs 1]

—» 11° 572587
{TEST> (12)

Priaot out sample of the in-
cluded angles made by ioter-

secting twa lines

(4-33 Aogles, Display/Priat

The angles formed by jotarssctions of any straight lines
which are sade by coanecting any twe messurad points respec—
tivaly can be instantly calculated, displayed and printed.

Concerning the included angles of vectors made by intersect-
ing two lises which are commecting any twe measured point
respectively, the calgulatioa and display/print can be exe~
cuted instantly. [f those twe lines are mot intersectiag
{in case of space distortion}, they zre paraliel maved so
that they can intersect each other, then the included angles
at the planes made by iotersectisg two lines are caleulated.
The operstions here are all the same as those of [4-1] Coor-
dinate data, display/print, except that the amgles can be
displayed while being printed if <1> YES is input aanswering
to the message asking whether the angles are te be primt out

or not when the priater is on-line.
A

2 X >
!—’é'//e’/'"
Included angle Da

af vectors

Q3

Included angle
of vectors

, N
/f—s
1

ABC 1, 2) con(
= |§5*31"23~7
AB(C 1, 2) cCn{
= 14*28'31"
AR{ 1. 2} c¢D(
= 100"18"10"
ABC 3, 4) ¢Cb(
= 106"46727"

([Ang. 21lines]

2
D4
3, 4
) cf 3
431 1 ’ -~
Direction of vectors
5, &) Q-0
@-®
6, 5)
Fig. 7.4
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2. Triangles of 3 Points

CRT43-3
The angle formed by any 3 points already maasured, and the

<Angles> projected angle on the XY, YZ and XZ plages can be calculat-
l.Angle btw. 2 liaes! ed, then displayed aod prinoted. The method is similar to the
Fovrianebes el dpis, case oa the previous page.
3.Angle in XY plane
4. kogle in YZ plane
S.Apgle in XI plane
6.To pravious amenn

{TEST> (12)

CRT43-4 l

<Triangles of 3pts.>
Input three point
nuzbers

f1 J0 103 1

—>179" 218~
<TEST> {12)

Print out sample of

CRT43-5
the triaagles of 3 points
{Aogles>
1.4ogle btw. 2 lines fAng. 3pts.]]
2.Triaagles of 3Ipts.
( 1, 2, 3= 89°46°55~
4,Angle in YZ plane ( 2, 4, 3).= 28731'58°
S.Angle in XI plane ( 1, 3, 4) = 61"41°'28"
§.To previous menu ( {1, 3, 2= 32°58'51"
<TEST> an
CRT43-6 l
<Angle in XY place>
Angle B
All 18z Jcf3 3
~=>{79* 27187
<TEST> (12)



[4-4] Oftsets of Measured Point, Display/Print

CRT44

The aistanca batwean the origin of the coordinate system and
<Display/Print datad| tha measored point alenx the X, ¥ or I direction can be cal-

1.Coordinatas culated and displayed/printed, enabllag 1 check on each off-
2.Dist, biw. 2 pts, set of the measured point. The oporation method is Jjust the
J.Aagles same as that of [4-1] “Ceordinate Data, Display/Print”, se
either priat or display which is selected is executed.
S.Area

6.To previous menun
<TEST> (12}

CRT44-!

If you seleet the X Offset ia the above menu, and press
{Otfsets> ¢Eater> kay, the value of X of each poiat from the YZ plane
1.X-axis ellsnts is displayed, otherwise these values can be priated out if

2.Y-axis offsets required.
31.Z-axis offsets The sethod for display and print of ¥ and Z offsets is also
4.Te previous mesu the saame.

<TEST> an

CRT44-2 ) Print out sample of '
the X-axis offsets

<X-axis offsets>
(001l X=  0.0000m (X Offsets]]
f002] X= 1,0013a
{003] X= 2.000im [001] MEXO:
{004] x=  3.0211a = 0,0000 a
[005] X=  4.0235a {002] MEMO: .
(0061 %=  5.0223a *= L7757 a
[Eater] or [Clear] [003] MEMO:
%=  1.7579 n
[004] MEMQ:
X= ~4,6128 »
[005] MEMO:
s — . X=  §.6634 w
[006] MEO:
X=  0.1639 »
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[4-5] Area, Display/Print

CRT45

The area formed by aay 3 points in snaca caa be calcalated,
<Display/Print data>] thea displayed aad printed. R
1.Coordinates [oput the point aumbers of the 3 points, )

2.Digt, bhtw. 2 pts, . . F

J.Angles :
4.0ftsets

6.To previous menu
<TEST> (12)

CRT45-1 l
¥hen the area of the 3 poeints calculated, i[5 to be added up
<Area> with the area of the aext 1 poiats which is to be calculated
Faput three point , theno after the area is calculated, press <Y> or <Yes)>.
nusbers The subsequeatly calculated area will he added to the previ-

ous area progressively, and cao be displayed or printed
10 J03 1 simul tangonsly. [If <N> or <No> key is pressed, the addition

Area 0.0084m2 of areas will not be carried out.
Add area? (Y/N) The result of addition will be preserved until you closes the
CTEST> (12) left screen.
CRT45-2 l Prict out sample of the are
a forned by three points
fArea>
Input three point (Areal
numbers
{1, 2, B
1 jr2 163 3 Area= 5.9586 mn2
Area 0.0084m2 Add = 5.9536 m2
Add 0.0084=2 (2, 3, 4
<TEST> (12) Area= 16,3129 o2
Add = 22.2715 w2
{ 3, 4, B)
Area= 10.294] =n2
Add = 32.5555 m?
( 4, 5, 6)
A : Area= 17.9332 wl
Add = 50.4987 m?
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[5} Data Transformation

[5-1] Caordinate Transformatien

CRTS1

{Transformation>
[.Uoord, transiorm,
2.Liak data
3.Edit measured data
4,Display/Priat data
5.To previous meau

<TESTY (12)

If yor select <4> Data transformation in the opening menu
aond iopot the file same, then the meau as Indicated on the
left, is displayed.

Fith this menau you can make changes, such as changes in the
order and deletion of polnts, asd shift/rotation/linking of
coordinate systems for the coordinate data or origia already
measured, and other editing operations.

1. X-axis 1., 2/Y-axis 3 Transformaticn

CRT51-1

{Coord., traasforuo.>
1.2 Y=pt, 3

| .X=pts.
2.X=pts. 1.2 I=pt. 3
3.0rigin=l X-axis=?
4. Enlarge/Rotat/Move
5.To measured data
6.To previous menu

<TESTY (1)
CRTS1-2 l
X=pts. 1.2 Y=pt. >

X-axist —>[ 4]
X-axisz —>[ §]
Y-axisd —>[ 6]

(Ko origin = 0)

Origis —>[0 ]
<TEST> (12)
Next

If you select ¢1> Transform coordinates in the above mepu.
then the menu as shown in the figure oo the left is display-
ed.

Firstly, regardiag items <> = <3>, you cam easily transfarm
from the basic coordinate axes system with the first origin
and peint X on the X axis to another coordinate system on
the measured point. For iostance, as indicated In the Fig.
7.6, if the axis which passes through smessured points 4 and
5 is to be taken as the X axis. aad the axis perpendicular
to this X axis aod passing though point § is to be taken as
the & axis, then select <1> X axis 1, 2. Y Axis 3 from the
menu.

I[f you select <1>, the meau as shown on the left is display-
ed. laput the correspoading point aumbers. Then all the
coerdinates of the coordinate system in the previous figere
caabe traansformed to a aew coordinate system with its origisn
at the intarsection of the x and ¥y axis, aad the new data
caabhe displayed or printed.
Aad if X-axis ! (4 on Fig., 7.6) is specifiad as an origin
the origia of the coordinate systew is replaced by this
point as 3 mew origin, [n this case, z-axis meets at right
angles with

z
(+)Z1 (+)}y 2 the xy plane
Fi (+)Z2 7 - ’
A L7 (vl
. Yoxxia )
Vertical II 2O Y
; ~
Xxin 1y Z
op — =
New jﬂ @521;555::#::
origin - =
New
origin1 X ponin:t (+)x
c¥ x
Origin
Fig. 7.8
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CRTS1-3

<Xepes. 1,2 Yspt, 3
Print ?

1.YES

CTESTY (12)

CRT51-4 l

<X=pts. 1.2 Y=pt. 3>
Ceo1] X=  —2.0001a
= =0,0045m
=  =0.0447u
=4,0208n
= -0,0046a
= =0.0413n
[Eater] or [Clear]

Mow, if the x axis is specified in the order 5, 4 without
specifying an origin, the (+)x and (+)y axis direction bhe—
come as shown ian the Fig. 7.7, and the (#)z axis teads to~
ward the direction rotated by 180  arcund y axis with its
faclipation as it stands.

7(+)y
@

(+)‘X

Print out sample of X-azis 1,2/Y-axis 3

<TEST>
PT=6
[Origin=1 x=azie=2]
REF. 1
2TRA. (1) 0.0000 n
2TRG. (1) 0.0000 m
TEWS. 20.000 " C
EP. 0. 000012
sct. 1. 000000
START:08/28/1995 15:40:38
[oo1] MENO:
X= 0. 9000 m
Y= 0. 0000 m
I= 0. 0000 ™
[o02] WENO:
x= 211
¥z 0. 0000 m
Z=  =0.0018 m
[003] wEwO:
x= 2. 7519 m
¥= -1 9000 m
I= -1.5828 m
[004] uEWO:
X= -4, 8178 m
Y= -5 0873 m
I= 0.0084 »
[oos] sEMm0:
xX= 5. 8874 m
Y= 4837 m
Z= -0. 4818 m
[o0s] MENO:
x= 8 1690 m
Y= -7.3507m
‘Iz =0. 8037 m
END:  0B/ZD/1995 t1:04:15

(+} 2
Fig. 7.7
[X=1, 2 vyv=23] [aca] MEMO:
1= g 1898
X st 1= 4] "
L pt.2={ 3) Y= =7.330T m
Y pt.32{ 4] 1= =0. 8037 a
Origin={ 0]
CTEST>
P END: 08/29/1995 11:04:15
[Origin-1 x=azie=2]
REP. i
2TRA. (1) 0. 0000 m . .
2TRG. {1) 0. 0000 = The above figure is as example
TEWP. 20.900 "G showing the eoordinate values of
EP. 0. 000012 .
scL. T 600000 the messsred points placed on a

START: 08/28/1895 15:40:26

plane as illustrated Fig. 7.8 when
they are transformed in “ X-axis

toa1d e Ly bsts a 1,2/Y-axis 3* during messarement.
Yz -4 9185 = The above values are in the case
= 0.4835 n withont spacified origia.
[0a2] uEwG:
Xz -5.1798 =
Y= -4.9398 a
12 0.3537 &
[o03] ueNo:
X=  -5.2081 a
Y= -0, 8733 m
z= 1.2930 =
foo4] kENO:
Xz -12.7238 n
Y= 0.0000 =
z= 0.0000 =
[005) uE¥0:
x= 0. 5884 n
Yz 0. 0000 m
& 0.0000 m
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2. X Aris 1,2 2 Axis 3 Traosformation

CRT51-5

X-axisl
X-axis2
I-axisd
{(No or
Origin
<TEST>

<¥=pts. 1.2 I=pt. 3>

—[04 ]
—>[5 ]
-5 ]
izgin = 0)
{4 1]
12

CRTS1-6

l

<X=pts,
Pr

1

<TEST>

1.2 Z=pt.

int 7

.YES

(12)

CRTS1-7

l

<X=pts.
foo1] %=
Y=
1=
Co02] X=
Y=
I=
[Eater]

1.2 I=pt. B
-5.0221a

(. G045n
-0.0447a
-4, 0208
0. 0046
-0.0413m
or [Claar]

If you select ¢2» ia the menn (CRT51-1), then the meau a3
thown ia the figure on the left, is displayed. The crsation
of the coordinate system is the same as ia “1.” but as iadi-
cated io the Fig. 7.2 when the zev origin Is to be located
on the origin, if you input the erigin point sumber in menu
{CRT51-5) you can obtsin the coordinate azas systes you re~

quire,

How iz the example indicated in the figure on the left, the
z axis, including the point 6 is in the x, 2z plane.

pA {+)z
A (+)y
Y
Ventical
Pl
. . /
New |origin| g ) -
p ® -
-~
@
(+)
X int
l‘ X poin
= X
QOrigin
Fig. 7.5
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3., Origin 1 X Direction 2 Transformatioan
CRTS1-8

11 you selact <3> in the masu (CETS1-i), then the figurs as
Origia=] X—axis=2> shown on the laft, is displayed.

In case of shifting the coordinate axes to as arbitrary
Origial —>04 ] paiat with a new origia and with the r direction changed,
X-axis2 ~>[5 ] whila waiatainiag the eriginal z diraction, sse this meau.

<TEST> (12)

CRT51-9 l
the example of the Fig, 7T.10 below, the x axis is horizontal
Origia=l X-axis=2> and is i1a the xz plane along with the peint auamber 5.
Priat 7
Cigrn ()2 (+)y
X0 N\
Vertical , o“"s
CTEST> (12} ot
/
! o
. CRT51-10
7 ’zoﬂt I
Origin=] X-axis=2> New|origi o] a(,)
Lootl x=  -3.020% : oo
Y= 0,0450m ix point
I=  -0,0043n I x
fo02] X= -2.0197= Crigin
Y= 0.0418m
= =0,002Tm
[Eater] or [Clear]
Fig. 7.10
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Priat out sample of
Origia I X axis 2
transformation

[Orig. =1, X=2]

origin 1=[ 4]

X-axis 2={ 5]
<TEST>
PT=8
[Grigin=1 a=axie=2]
REP. L]
2TRA. (D) 0. Q000 =
2TRG. (1) 0. 0000 &

TENP. 20.000 "¢
EP. 0. 000012
sCL. t. 000000
START:08/28/1905 15:40:28
{oo1] uEMO:
. Xz 47155 m
Y= 4.9354 m
Iz -0.0084 u
[ooz] MENO:

X= 7.3483 m
Y= 4.845] a

2= -0, 0092 m
[003) wEuo:

x= 1.4021 =

Y= 0.5431 =

I= =1.56000 a
[on4a] NENO:

Xz 0.0000 »
Y= 0.0000 =

I=  D.00CO w
{o0s] MEMO:

X 12.28927 w

Y= 0.0000 m

2= -0.4882 =
[ooa] MEuD:

X= 12,7025 m
Y= -2.8782 =
22 ~0. 8121 m

END: 08/29/1999 11:04:13

The print out sample oo the left is the ountput data cor-
tesponding to the input of origin 4 and x axis aleag &.

CRTS1-11

{Coord. transform.>
Save data?

2.N0

¢TEST> €12}

After transforming the coordinates, if you select {Cleardkey
or item <6> in the menu (CRT51), thean a message as indicated
in the figure on the left will be displayed.

This is 3 message asking vhethar the data of the new coordi-
pate axes system ohtained after transformation, is to be
saved or not. [a case you wish to print cut the data or
re-use this data at a later stige, save this data,

- 106 -



4. Enlargement/Rotation/Move

CRTS1-12

¢Coard. transform.>
l.X=pts. 1,2 Y=pt. 1
Z.%=pts. 1.2 I=pt. 3
J.0rigin=l X-axis=i
ioEnlaree/Bntat/laove
5.Tc measured data
8.To previows menn
<TESTY (12)

(1) Eaolargement
CRTS1-13

<Ealarge/Rotat/Hove>

2.Rotate/Move
3.Temp. compensation
4,To previcus menu

<TEST> (12)

CRT51-14 1

{Enlarge/Reduce>
Eala/Redu Ratia

—>[2. 0000007

<TEST> (12)

CRT51-15 l

(Ealarge/Reduce>
{a01] X= 0,0000a
Y= 0.0000a
1= 0.0000a
[002] %= 2.0026m
Y= 0.0000m
= 0.0032m
[(Eater] or [Clear]

[{ you select <4> Emlarge/Rotate/Move in menu (CRTS(-12).
the meau as shown on the left is displayed aad you can tr—
ansform all the coordinate values without specifying the
measuring poiot aumbers,

For the coordinates axes for which a revised output is nec-
essary, Lf all the coordinates are to be enlarged or reduced

by 2 comstaat factor, use the menu on the left and-iaput—the
eslargemeat/reduction factor.

For iastance, for a material whose coefficieat of linear
expansion is different from standard one, if an appropriate
enlarzement/reduetion factor is input, you cam ficd the eo-
larged/reduced coordinate values and distance between twa

peints, etc. by returmiog to the menu [5—4] Data display/

print.

Please he careful when you impaut a factor of enlargement or
reduction, [f '0' is entered as a factor, all the coordi-
nate values will be changed to "0'. Therefore, when 0’ is
ioput, a message will be displayed to confira whether it is
intended or not before it i5 eateraed ia SDR4E.
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Print out sample of the ealarged coerdinate values

The figures below indicats displays of the coerdinate values bafora
aand after the enlargsaent factor {(2.0000) is used.

<XTEST>

PT=a

{origin=t X=axie=2]
REP. 1

27Ra. {1} g G000 =
27TRa. {1) 0.0000 =

TENP. 20.000 "G
EP. 0. 00012
sScL. 1. 000000

START:0B/28/1035 15:40:28

{eo1] MEMA:
x= 0.0000 m
¥s 0. G000 =
1= 0.0000 a
{00z} uEMO:
X= 27157 =

¥= 0. 0000 =

I= -0.002% m
{003l uwEwa:

A= 27570 w

Yz -3.9000 m

I=  -1.5020 =
(004} uEwQ:

A= -4.8i20 m

Y= -50378 m

= "o.‘oou -

END: 08/28/1933 11:04:15

~ 108 -

[Marni!lent.]

SCALE 2. 000000

<TEST>

PT=4

[origin=1 X-axie=2]
REP. 1

2TRA. (1) 0.0000 =
2TRA, (1) 0.0000 =
TEW, 20,008 "¢
EP. 0, 900012
S0 1. 000000

START:08/20/19835 15:40:38

(agt] mEMG:

= Q. 0000 =

Y= 20000 =

t= 0. 0000 m
[002] MEMO:

L= 5 5515 »

7= 0. 0000 »

= -0.0058 =

[o03] uEMD:

is 550157 a
¥= -1 98990 m
Is =2 1252 =

{00a] MEMO:

END:

X= -9, 2258 a
Y= -10.1755 =
I= 00t28 =

08/29/1805 11:04:15




(2) Rotate/Move

It you select <2> iz tha mesu (CRTS1-13). thea the wenu as
shown on the left is displayed.

If you wish to directly rotite the coordinate values aroquand
the X axis by an arbitrary angie, thea input the aagle of
rotation of the axis. However, input a value which is less
thaa 59° aad 59° corresponding to MM (miawote) and 55 (seceond
). 1f the isput value is 60 or mcre in minota and second
raespectively, the value is calcalited heiag altared to an

upper unit valoe, oamely aisute to degree
minute. The value of rotation iz rounded
to four decimal places. The same is true
around Y axis and 7 axis. Im rotation of
point, the positive rotatios directien of

aod- second to

of f the fractions
for rotation

the coordinate
each poinot is

CRT51-15
<{Rotate/Move>
Rot. X=[29.535%001" "~
Rot. ¥=(8 I
Reot. 2=[0 I
Mav. X={0 I
Mov. Y={0 1
Mov. Z=[0 I=

{TEST> (12
CRI51-1T 1

<Rotate/Hove>
£001] Xx=  10.0080a
Y= 20,0000
I= 30.0000=
fgoz] =  11.0013a
Y= 19.93%36n
- 1= 30.0008wm
[Eater] or [Clear]

!

Next

X-axis rotat.

Ex:Rotat.by(+)90"

anticlockwise looking to the origin.

Print out sample of the rotated coordinate values

[Retate  Moval

AX= 8403000 ' "
RY= p.0goo" '
RZ= ¢.0000° " "
dx= 0, 000000000 m
dy= 0. 000000000 m
di= 0.00000000¢ m
<TEST>
PT=a
[origin=1 X-axis=2]
REP. 1
27TRA. {1) 00000 a
2TRG, (1) 0. 0000 =
TEMP. 20.000 "¢
EP. 0. 000012
scL. 1. 000000
START :08/28/1995 15:40:26

[oo1] wEMo:
A X=  0,0000 m
Y= 00000 m
I= 0. 0000
{o02] uEwMO:
X= 2157 m
Yz 0.0028 m
I= 0.0000 m
T {ooa)] weuo:
X= .19 m
Y= 1.582 m
Y-axis rotat. Z-axis rotat. I= -2 pE5B a
[004] uEMO:
Z X= -4.4128 m
’ z Y= 0.0200 m
T ( ) z= -5, 0B78 m
Y - +
(:—é” Y END: 0B/29/199% 11:Q4:13

Qo the abeve sample, the figures oo the left cel-
unn are the values before rotatioa, and those en
right column are the values after rotation around
the X axis by (+)380°30", :
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CRT51-i8

CRotate/Move>
Rot, X=(0 B
Rot. ¥=(0 ik
Rot. Z=(0 I~
Hov. X=[10 In
Mov, Y={20 Je
Mov, Z=[30 Ia
CTESTY (12)

CRTS51-19 l
CRotate/Move>
{oo1] %=  20.0000n
Y= 40.0000=
I=  §0.0000a
(0027 X= 21,0013a
Y= 3G. 9536
I=  §0.0003=
{Eater] or [Claar]

Priogt out sample of the
coordinate value movement

Por shifting the last saved coordinate axes system from the
origizs to am arbitrary point along the X,'Y to Z direction,
iaput the corrasponding shift distances,

You can also check the offsets of each measured point by
psing this menu.

In the eximple of the figure below, the shift alopg the Y-
axis only is displayed. ¥hen the shift distance is isput,
all the coordinate data values along the Y axis take up new
values by adding the distance shifted to the originmal
values.

RAX=
RY=
RZ=
dxX=
dyY=
dzZs

[Rotate Mavel

0. 0000 " °
0. ggoR’ " °
0.0c00" " “
10. 000000000 =

20. 300000000 =
30. 200000000 =
<TEST>
PT=a4a
[Origin=! X-axia=2]
REP. 1]
2TRG. (1) 0. 000 =
27RA. (1) . 0,0000 =
TEWP, 20.¢00 'C
EP. 0. 0ae012
SCL. 1. 000000

START:D8/2871905 15:40:38

[o01] MEMG:
x= 10, 0000 =
Y= 20.0000 =
2= 10.0000 m

{o02] uENo:
X=  12.7757 =
Y= 20.0023 a
I= 10.0000 s

o {a03] sewo:
x= 12, 7579 m
Y= 21. 5982 m
2= 28. 4374 m

Z
A
Y
Shifted
new origin @
4
;\/CD
o > X
Origin®
Fig. 7.12
[004] uEMo:
A= 5. 3872 m
= 140122 m
I= 30,0084 m
END: (8/29/1998 11.04:15
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&)

CRTE1-

Temperature Compemsation

When tha distance of object to me measured is required, oeraally, the temper—
atura at the location where the object is place ind other eavircomental condi-
tions, cause the measurement to fluctuate. On the other kand, the measuring
instrument measurss distances absolutely, therefors. the distamces is modified
by paraaeters (Material temperaturs, Line sxpamsion coefficient) such as the
scale of steel measure tape ar object to ba measured. .

Temperature compensation modifies the weasnred coordisates based oa the [Mate-
rial temperature], {Line expansion coefficieat] whick are specified at the
time environment settios.

Temperature compessation is dene after the edited data (DT2) are chaoged back
to the measured data. Hence, data of the coordinate traasformation before the
compensation are lost, Notice that the basic tesperature of SDR4E is se to

be 20°C,

22 CRTS1-23
<Balarge/Rotat/Uove> <{Temp. compensatiom>
1.Enlarge/reduce Transformed data
2.Rotate/Move will be lost whes
{.Temn, rompensation —y temp. compensatisa
4.To previous menu is done after meas.

data are recovered.
2. 50
<TEST> a2 <TEST> (12)

CRT51-24

<Temp. compensatiand

Teap., —>{15.000]°C

Expansion const.
—>[0. 00800123

Compensate as above,

IS 2.%0
<TEST> (12)

CRTS1-26 l

After compemsation

<Temp. compeasation>
Coo3] x= 3.173%n

= ~§,9448n
I= 0.059%a
[004] %= 2.6031a
1= 0. 1364a
1= -0.1340n

CTESTY (1

CRTS1-25
Before compensatiocn

{Temp. compensation>
[003] Xx= 3.173%a

Y= -8.944in

I= 0.0539m

{o04] x= 2.602%
. Y= 0.1364a
I=  -0.1340a

<TEST> (12)

CRTHI-2T

{Expansion conost.>

Input expansion
coastant

Expangion const.
-—>[0.008012]
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8. Retura to Measurad Data

CRT51-238

<To measured datad>
Racover measud data

1.YES

<TESTY (12)

CRT51-23 l

<To ueasured data>
fao1] %= 0.0000m

1= 0. 0000

" 2= §. 0000w
{0023 %= 1.0013n
Y= ¢.0000m

I= 0.0016=

[Enter] ar [Clear]

Yhea coordivates are transformed, the data is maintaioed but
when further translforsation is carriad out, omly the final
coordinates valuss remain, therefore, sach tise a transforma-
tlon is carried out, you should save the data after raturan-
ing to the previous menu and copy the file iz menu (CRTE2Z)
or you have to start from the eriginal measured dati.
Is the menn {({RTEI-1) if you select <5>, you can ratura to
the original seasered data.
However, as for the linked data, the original measured data
camnot be recovered becanse they do not exist in one body.
If the original measured data have deleted for any reason.
you cannof return to theaa.
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[5-2] Data Linking
CRTH2

| <Transf{ormation>
1.Coard, transform.

4,Display/Print data
5.To previous menu

<TEST> (12)

3.EBdit measured data

CRTG2-1 l

<Link data>

File nane linking
—>[TEST~1]

Liok No. (1)

<TEST>

(12)

CRT52-3 l

= <Link data>

<TEST-1>
is liaked
2.N0

<TEST> a2

CRTS52-4 l

{Link data>
Continuve lioking?

1.YES

<TESTY (12)

l

Next

In this meau, it is possible to link filezs one after znother
up to 3 files and to save the whola files linked as ome file
. If the coerdinate systess of filas to be linked are dif-
ferent each other, it is necessary to make them coincide be-
fore linking. -

Also, if the number of measured paints are more than ane
file can hald and the points are to be saved in another file
, these files can alse be linked after ward,

When all the coordinate axes systems of the linmked data co—
incide, the results obtained by asalysis such as distances
between any two points or ireis made by connecting poiats on
the iategrated coordinate system can be displayed znd priat-
ed After linking, a new file is created, whose file name is
pade by adding mark @ autosatically before the initial of
the file name of the first accessed data to be liaked. And
the values of environment gset dati for the paw created file
are the sane as those of the first linked file.

The file oame can be selected from the file list which is
displayed by pressing <F5 key.

If you select {I> YES in the left menu, the display shown
below appears.
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CRTS2-5

{Link data>
Savad lioked file
<@TESTY>
with its name
2. N0

<TEST> (12)

CRT52-6 l

<Trassformation>
1.Coord. tramsiora.
3.Edit measured data
4.Display/Print data
5.To previous menu

<@TEST> (24)

* Sample of a print out of the coordinate values of the

liaked data

The first linked data tde whose file aame having '@ as
Its initial letter will be created as a new datz file
displayed the first values at the time of environmental
setting.

<®PTEST>

PT=6
[origin—1 X=sxie=2]
REP. 1

27RQ. {1} 0. 0000 =
21Rg. (1) 2.0000 m

TENP. 20.000 "¢
EP. 9. 000012
o, 1. o00CCO
START:0R/28/1005 15:40:38
[aot] ugEmo:
X= 0. 0000 =
¥= 0, Qoot =
I= Q. W00 =
[ooz] MEMO:

X= 101425 m
¥= 0, 0000 =
Z= 0. 0740 »

[003) xEMo:
X= 311 »
Y= -8 441w
z= 0.0589 m
foo4] wEMO:
X= Z. 8020 =
Y= 0.1384 a
I= =0.140 =
{o08) uEMO:
xX= 5.2870 =
Y= 0. 0904
I=  «0.0034 m
{o0s) aEua:

xX= 3. 040 =
Y= 0.0400 m
I= =0, 3274 =

EHD: 0B/20/1805 11:04:15
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[5-3] Data Editing
CRTS3

<Edit measured datad
2.Delate points
3.Shift pt. ouaber
4.To previous menn

<TEST> (a2

[f you seiect <3> in the Data transformation mean, the meau
shown oo the left witl be displayed.

By selecting this meau, you cam add the eccordinate data by

manual joput in the coordimate axes system, or you cao de-

lete say measuring point or chazge the order of display of

any paint.

1. Maoual iaput of coordinate data

CRT53-1
¢{laput coordinates>
Ioput pt number
—>(13 ]
<TEST> (12)
CRTE3-2 l

"|{Iaput coordinates>
Pt. aumber:[13]
X(m )=[5.047 ]
t(m )=[2.209 ]
Z(m )=[0.600 ]
MEMO :

[Siagle ]

<TEST> (12)

CRTS3-3 l

<Edit measured data>

Save data?

.50

<TEST> amn

l

Next

If you select <i1> ia the above menu, the menu shown oa the
left will be displayed.

The display is giving 2 poiot number to be added after the
last ome.io the measured data sequence. [f you press <Emter
> key and input the mew coordinate data, these datz will be
added to the coordinate axes systan.

If you want to idvance the order of amy point, pleasa sxe-
cute [4-3] 3. Shift point oumber. And, if yon want to re-
vise the coordinate data of any measursd data, please iaput
the paint number corresponding to the order of the sequence
to bhe revised, them input new coordinate data.

In case of editing the measured data, if you select <52 To
previous meau in the wenu (CRTS1) and specify <Clear>, then
the meau as indicated below with “Save edited Data?” will
appear. If you wish to re—use this data st 1 later stage,
you must save it,

If you save this data. the previous data will be writtes
ever aad the oew data will be saved.
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CRTHI~4

{Coordinates>
£o13] ¥= 6.0470x
1= 2.2090w
I= 0.65000m

[Eater] ar [Clear]

In the coordinate data ioput mapmally, the point oumber will
be automatically saved as “Final point sumber (+}1° before
addiog the point, and by szecutioa of [5-4] Dats display/
priat results data can be displayed or printed., as indicated
on the left, }
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2. Deleta points
CRT53-5

<Dalete points>

Input pt auwbsr

—=>{13 1]

TEST>  (12)

3. Shift poiot aumber
CRT53-%

If you select <2> in the senz (CRT53), then the meou as
shown on the left fs displayed.

If you wish to delate coordinate data of a4 measured point,
foput the poiot nuaber and it will be deleted, The point
numbers after this deleted peint, will be automatically
stepped ap by 1.

{oo1] MEMo:
X=
=
2=

[po2] MEMO:
X=
Y=
1=

{o03] wEMO:
X=
Y=
I=

{004] MENO:
X=
Y=
=

END:

-4
-3.
0.

. Gooa
. 9060
. 3009

. 1187
. G000
. 0029 =

. 7579
. 9998
. 5828

4128
Qa7e
o084

0872971993 11!

START:08/28/199S 15:40:38

[001] MEMO:

X= 2.7579 =

Y= -3.9%60 =

I=  -1.5828 =
\\‘“‘~\\\ ~ | [o02] MEwo:

X= 0. 0000 =

Y= G. 0000 =

— ‘\\"‘-\s 2= 0.0000 m
n [o02] MENO:

X= 2.7737 =

Ys 0. 0000 =

. I= -0.0028 a
~ 1 [004] WEdoO:

Xz -4 4126 =

Y= -5 CB7B =

1= 0. 6084 =

04:15% END: D08/29/1883 t1:04-13

If you select <3> in the menu (CRTS3), the meou as shewn on
¢Shift pt. nomberd> the Ieft will be displayed.
If you wish to change the order of arrangement of the meas-
Old pt. aumber ured poiats, imput the aew order of arrangement in this meny
New pt. numbar The primt out example of the coordinate data indicated helow
—>(1 3 ., shows point number {3) has replaced point oumber (I), and
the sequence (1), (2) has bdeen automatically changed to (2),
<TEST> (12) ().
<TEST> <TEST>
PT=4a T PT=4
[origia=} X-axie=2]) [origin~1 X-axis=2]
REP. 1 REP. 1
2TRE. (1) 0. 0000 m 21R6. (1) 0. 0000 =
2TRA, (1) 0. 0006 = ZTRE. (1) 0. 0000 m
TEMP. 20. 000 "¢ TEMP, 20.000 °C
EP. 0. 000012 EP. 0. 000012
SGL, 1. 000000 SCL. 1. 90g00o

START:08/28/1835 15:40:14
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[(5-4] Data, display/priat
CRTH4

<Transformation>
[|.Coord. transform,
2.Link data
3.Edit measured data

.Displav/Priat data

5.Ta previous aenu

¢TESTY (12)

If you execute Items <1> ~ <3> la tha Data transforaation
menu (CRT54) indicated on the left, you will need the dis-
play or priat out of results,  ==--—- .

Salect <4> in the same .menu, and operate ia sxactly the saae
way as in 3. “ Data, display/prist ° menti{oned bafore (for
display or print out at the time of actusl msasuremests).
After execution of items <1> ~ K3 in the above meationed
negu, for Data, display/print, you have to return omce to
the Data transformation meau but prior to this, make sure
you have pressed <I> YES to the question “Save Data?”. If
you do not save the traosformed data and return to the 3D
measurenent and input the same file once again, then, prinmt
out results will be the data before traasformed,

As the data is saved, the previous data will be written o
and only the fiaally saved dats will remain {n wemory.
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(6] File Management
{6-13 List of Filas
CRTBI

If you select <5> in ths opezing aaau (CRT1), the file
{Fila manaxsgmeat> managemeot menu will be displayed as shown left.

I.tast of fites If you select (1> “List of files” in this meau, all the
2.Copy files paaes of the files currently saved will be displayed or
J.Delete files printed out,

4.Transfer data
5,.Make designed data
6.Free msemory

7.To previous menu

CRTBI~L l .

<List of files>
2.Measured files
3.Desizn files
4,All files
8,To previous meau

CRT61-2 l

<List of files>
Print ?

1.YES
w0 Sample of a list of filag prioted out

[Al1l datal

: {ENVIRON ]
: [TEST .DT1]
[Test .DT2]
(TEST1 .DT1]
fTESTI .DT2]
[&TESTL .DT2]
[TESTZ .DTL]
[TESTZ .DT2]
: [TESTZ .DES)
i0: [AAA © .DTI]
11: [AAA ,DT2]
{Eater] or [Clear] 12: {1 .DTL]
13: [t L0T2]

CRT61-3 l

<List of files>

1:[ TEST 012 ]
2:( TEWPL  .DT2Z ]
3:[ Tewpz .DTZ ]

40 OO =] N &N ke LS &3
an w4 br wr owa b
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{6-2] Copy Files

CRT62
If you axecute [5-1] “Traosform coordinates” or [§-3] “Edit
<Capy files) measured data® in the menu <57 “Data Transformation”, the
data chanzes sequeatially, therefore, you should save the
Copy from ' data during these operations, in a fila, Use this function
—>»[TEST 1 to save the data under 2 new fils zame.
Copy ta When you copy a lioked data, @7 is automatically addad to
—>[TEST!I ] what you iaput as the file name of the caopied result. 1f
the file name input by you has eight (B) letters without "8’
, Please deslete the Sth letter and add '8" before initial

letter. 1f vou press <F5 key when the curser is oo the
field to imput file name you intest to copy, the file name
list will he displayed. But oo the destimation side of copying, the list is neve
displayed to preveat overwriting by careless mistaike.

Generally, measurement data (*,DT1) and edited data file (=.DT2) are copied as a
set, [f designed data file (%, DES) is existed, these 3 filas will be copied as a
whole.However, it is impossible to copy desigoed data enly, so refer to 4. Transfer
data®or “5. Set data”.

1t there is the same file name on the destination side of copying, the file name
will be overwritten according to the overwriting pattern for copying as follows:

Overwriting pattero far copying

The existing files
The existing
files QQ0Q.T1 QQQ.DES COOC.DITL & OOO.DIT?
Q00,72 OO0, bES
DAANDTI .
AAADTE O (v} )]
AAANDT]
AAANDTZ @ o ®
DAL DES

(D : Overwrite the new files "AAA.DTI” and "AAA.DT2” to the existiag files
"QOQ.DTL" aad “OOQQ.DTZ",

@ : AMfter deleting the existiog file "OQQ.DES”, copy the new files "AAA DTI”
and "AAADTZ .

2]

After deleting the existing files “OOQ.DTI", “O0Q.IT2" aed "QOQ.DES”,
copy the new files "AAA. DT1” and "AAA. DTT".

®

tOverwrite the new files "AAA.DTL” and "AAA.DT2” te the existiog files
‘OOO.DT1” and “OQOO.DT2”", and thea copy the new file "AAA.DES”,

@ : After deleting the existing file “OOQO.DES", capy the new files "AAA,DTL”,
TAAANDTZ” and “AAA.DES”,

@ : Overwrite the new files TAAADTIY, "TAAA.DTZ® aad "AAA.DES” to the
existing files "OCQO.ITI", "COO.0T2° and "OOQO.DES".
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£6-3] Delete Files
CRT63

{Delete files>
Iaput file name

—>[TESTI ]

CRTE3-L l

{Delete files>
Delete
CTesTl 1]

1. YES (]

During operation, a message such zs “No enough disk areas”
may be displayed. Ia that occasien, ute this fuoction to
deleta files which are not mecessary,
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[6-4] Data Transfer
CRT64

<Transfer data>
2.Recaive data
3.Transfer parms.
4,To praevious mepu

I. Send Data
CRT64-!L

<Send data>
boEdited data
?2.Measured data
3.To previous menu

CRTB4-2 l

¢Send data>
Input file name

—>[TESTL ]
Format: ¢{SDR4E>
Speed :<1200>

CRTE4-3 l

<Send data>
Send
{Test1 ]

Format: {SDR4E>
Speed :<1200>
2.§0

Through the RSZ32C, the SDR4E can output the coordizmata data
to the external computers havinz large capacity and also can
receive the input data frow tha sxtarzal systems.

SDR4E can send data to and receive from SOKKIA's Coatrol
Terminal SDR4C, -

SDR4F can send both of the measured data aad edited data,
bowever the receivahle data are limited to the measnrad data
anly,

The smeasured or transforwmed coordinate data can be trans-
ferred to the personal computars.

However, the followiag conditiens are necessary to provided
before you transfer data:

Baud rate : 1200 / 4800 baud
Data hit S |

Stop bit ¢

Parity check : Nil

X parameter ¢ Effective

Sending format: SDR4E/SDRAC
RS232C cable should be used.
Get the personmal computer ready for receiviog, before you
start transferring data. Exaoples of the data formats of
the measured and edited data to be seat from SDR4E and SDR4AC
are given in the following pazes, (Remark: The data format
of SDRAC and that of SDR4 are the same.)

The file name cao be selected from the file list which is
displayed by pressing <Fidkey.

CRTE4-4

<Sead data>

—_— {Sepding>

(8]
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@ SDR4E data sending format (edition data)

(1) Q)
)*(“";“—- Starting flag of sesding data .

8) 1) (1 s
[File nawe ICRILF] <——— File nams - . -

(1 (1) {10} (1) (10) )

|Measurenant method |SP|  Spare [SP| Spare |CRILF| <—— MNaasuorement

{8) (1) (8) () (3) 1 aathod data
Material Bxpznsion Sealing ) o
temp SPlcoefficient |[SPlconstant CR{LF] <«——— Parameteors

) (1) (14) (1) (14) (1) (14) (1) a2
{(No. {SPlCoordinete X|SP[Coordinate YISP|Coordinate ZISP| Mewo [CRILF] ~'
Coordinate

data

{No, [SP|Coordinete X[SP[Coordinate Y|SP{Coordinate Z[SP[ Memwo [CR]LF]
(1) (XD

[0x03 JCRJLF|{ <«——— Ending flag of seading data

* As for the edited data, the Date/time of starticg/endicg of measuremsnt are not
sent.
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@5SDR4C data sending format (edition data)

() W

(0202 [CRILF] <——— Starting flag of seading data

(3) ) 1)

[File same |[CRILFj] <——— File name

® 0. W O ® 0

Material Expansion Sealing
femp SPicoefficieat |SPlcoastant CRILF
(14)

“mathod data

+— Paramaters -

() __(2)

Q)

G ) (o O a8
[Ho. lSPlCoordiuete X|SP|Caordinate Y|SP|Coordinate Z]5P| Memo |CR|LF’

[We. JsP{Coordinete X]SP[Courdinate Y[SP[Coordinate Z[SP{ Memo [CRJLF]

(YOI

[(x03 [CR|LF] <—— Ending flag of seading data

Coordinate
data

* As for the edited data, the Date/tiame of starting/endioz of measurement are cot

seat,
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@Saapie program {for SDR4E / SDR4C)

1000 OPEN “COMi:NRLXN” AS %1

1010 COLOR | :LOCATE 3, 4 :PRINT STRINGS$( 75,"=" ) -——~
1020 :LOCATE 3,20 :PRINT STR[NGS( 75,7=" )

1030 CONSQLE 5.15.0.1 )

1040 DIM DT${100) : e e
1050 LOCATE 0,5 :COLOR T

1060  IX=D

1070 *AQYU

1080 I%=1%+]

1090 - LINE INPUT 21,DT3(IX)

1100 PRINT DTS (I%) -
1110 IF LEFTS{DTS (I%).1)=CHRS{&H3) THEN GOTO *FIN.SDR
1126 GOTO =AQU

1130 *FIN.SDR

1140 CLOSE

1150 END
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CRTE4-19

<Receive data>
Receive

{Test1 ]

Format:<SDR4E>
Speed :<1200>
.80

CRT64-10

{Receive data>

<Receiviag>

[12]

¥hen SOR4E starts receiving data, the display shown laft
appears. The displiayed oumerical values will be increased
every time the coordinate data are received.
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@ SDR4E data receiving format

*

The receiving format is the same as seadiag format in general. However, the data
that can be received are only those which are sent in the format of measured data
and edited data, therefore the data sent in the format of edited data caz 2ot he
received.

———— o A e

Generally, the file name of the received data will be substituted by the user in-
put name, and the naas used when seading will be abalished.

As for the eaviroament set paraseters, the default values which Hava been set on
the SDR4E side on receiviag will be adopted except the received paramaters.

All the coordinats values are received in the same unit that has been selected ia
the menu of S5et eavironmeat,

@SDR4C data receiving format

*

The receiving format is the same as seading format, equally In the case of the
SDR4E.

* Al] the default values are adopted as environment conditions except the received

lizear expansion coefficient,

# The measured date which is received is treated as the starting date of measurement

by SDR4E. The ending date of measurement as “G0/00/0000° aod the time of start-
ing/ending of measurement as “00:00:007 are saved.

* All the coordinate values are received in the same gnit that is selected iz the

menuy of Set environmeat,
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3. Data Traasfer Parameter

CRTE4-11

Transfer data
1.5ead data
2.Receive data
AL Transter parms,
4.To previous menu

Data transfer parameters are pre-set and fixed except data
format and transfer speed.

4. Data Transfer Format

CRTE4-12

<Transfer paras.>
I.Franster format
2.Transfer speed
3.Te previous menn

CRT64-12 l

KTransfer farmat>
Set present format
Format—>[SDR4E]
1.5DR4C format

2. SDRAE [ormat
3.To previous menut

§. Data Transfer Speed

CRTE4-14

{Transfer parns.>
l.Traasfer foraat

2. Transfer spond

3.To previous nmenu

The data transfer parameters are as follows:

1. EBither of tha following two datz trassfer formats soft~
ware can be chosen beforehand.
(1) The SDR4E's data transfer software
(2) The SDR4C’s data transfer saftware

2. The data transfer speed is selected according to the ca-
pacity of the personal computer being used.
(1) 1200 baud rate
(2) 4800 baud rate

CRTG4-15

{Transfer spaad>
Set present speed
Spead—>[1200haud]
——  |NEIETEEN
2.4800 baud rate
J.To previous megu¥
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Overwriting pattern for raceiviag data

SDR4E oaly receives meassred data azd desigo dats vwhich have baen sent to the
persosal computer,. e s ———

1f there is the data which have the sawe name as the receiving data, the data
will be managed according to the everwriting patterz shown below.

©

®:

The existing data
The receiv-
iog data Q00, b1l OOO0O,DES Q0QQ.DT1 & OOQO.DES
000.012 OCO.DIT2

AAADT]
AAA.DT2 @ @ @
AN A_DES

@ @ ®

:Delete the existiang data "QQQ.DT1” and "OQOQ.DT2", and then stoere the

receiving data "AAA.DTIY and "AAA.DT27,

: The existing data “COQO.DES” aust not be deleted because of the possibili-

ty of using as a set with the recsiving data., Mike the ezisting data
“OQOQ.DES” and the receiving data "AAA.DTI” and "AAA.DT2” I3 2 set.
At that time, the integration hetweens the existiag data “OCQ.DES” and the
recaiving data "AAADTL” and “AAA.DT2" is aot checked.

: Delete the existiag data “QQQ.DTL", “Q0OO.DT27 aad “OQOQ.DES”, and

thes store the receiving data "AAALDTLY and “"AAA.DTZ".

: The receiving data "AAA.DES” can nat be stored due to existing of the

measured data “OQQ.DT1? and "QOQ.DITZ".

: Delete the existing data "“QQQ.DES”, and ther store the receiving data

‘AN N DEST,

The receiviag data “AAA_DES” can aot be stored due to existing of the
measured data "QQQ.IT1", “OCO.DTZ" and “OOO.DES".
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CRTES

¢File managemeat>
1.List of files
2.Capy files
3.Delete files

4, Traasfer data

DL Mo ke desaemead ot
8.Free memory
T.To previous menu

CRTE5-1 l

{Maked Design files>»

Edited file aame

—>{1 ]
Designed file name
—>( 1

[(6-5] Method of Making Desigaed Data

The method of taking in the designed data to SDR4E as

follows:

1) Duplicate the designed data file (=, DES) directly from
the adited data file in SDR4E

2) Receive the designad data (#.DES) from persnnal computer
by using data transfer fumction.

If you need to duplicated the designed data file directly
from the edited sdited file in SDR4E, choose the file name
you decide to duplicate in the edited data displayed by
pressing <F5> key shown on the left screen, and iaput the
file name aot to nsed both ia the edited data file aad the
designed data file, you caa make 2 new designmed dats aute—

matically,

- 133 -



(6-6} Fres Nemory
CRT66

<File managemeat>
1.List of files
2.Copy files
J.Delete liles
4.Transfer data
AS.Hake designed data

. Free merary

7.To previous meny

CRTBE-L l

¢Free uemory>
Total memory
1573376 bytes

Free memory
1318912 hytes

fEater] er {Clear]

It <6> is selected in the meau (CRTGE), the screen gu the
left is displayed. 1t gives the memory space in bytes on
RAM and that which remains free nat—gused.
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8.Display of error message

The following message appear in the evest of mistakes during measurement or

data transformation.

Hassaze

Application

‘I Ref, page

Main Battery is Low

Press( Enter ]

I? the voltaze of the Ni~Cd battery
drapz,the printer does aoet functiom af~-.
fectively. Either chargs the battery or
replace It, or comnect tha AC adapter
and supply power,

Lithiva Batterys
are Low or Dead

PressC Enter ]

Replace the Lithiuw batteries. However,
priar to replace them, make sure that
the main power source(Ni-Cd battery or
AC adapter) is working effectively.

It you replace the !ithium battery when
the Ni-cd battery veltage is low, the
gotire memory wmay be wiped ount.

-27-
4.5.4

No snough disk ares
Press( Enter ]

If the stored dats file becomes tao
large while saving the data after liak—
ing/editing this message is display.

-134-
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5. Return to Measured Data

CRT51-238

<{To measured data)>
Recover measud data

1.YES

<TESTY (12)

CRT51-29 l

<To measured data>
[o01] X= ¢.0000x

Y= ¢.0000s

C 2= 0.0000m
fo02] X= 1.0013n
= 0. 0000m

= 0.0016a

[Enteri or [Clear]

When coordioatss are transformed, the data Is maintiined but
when furtber transformation is carriad out, oumly the final
coordinate valuas remain, therefore, each tima 3 trinsforma~—
tion is carried out, you should save the dats after returc-
ing to the previous menn and cepy the file -io menu {CRTB2)
or yoa have to start from the orizinal weasured dati.
In the menu (CRTS1-1) if you select <5>, you ecan retura to
the original seasared data.
However, as for the linked data, the original measured data
catnot be recovered because they do net exist in one hody.
If the original meazsurad data have deleted for any rezason.
you cianot return to them.
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Massaze Application Ref. page
This massage is dispiayed io occasion
that errors bappen during the stored
data [iles are saved or read in or dur— =22~
ing the from the external system. 4.8.3
File open error
Press[ Eater ]
This nessage is displayed when such ec—
casions that the measuring iostrument is
not switched or, its horizonmtality is -4]1-
pot settied or resetting of its vertical
Measuriag iastrumeat and horizental angle is asot yat complat—
is not ready ed.
Press[ Enter ]
In the meau [2-1]Measurement({Demo), num=—
ber of points saved io the data for use
of sequential measuresent are 20. if the -38-
21st point is input to be measured, this | (2-1}
No demo data message 15 displayed. display
Press[ Eater ]
Dyring a2 sew messurement or moviag the
station point, this message will be dis-
played wheo you measured twice the sapme ~46-
paint by mistake. -55~
Unsuitable 2nd -53-

peint or 3Jand point
Press(C Eater ]
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Cannot creata file
for envimt, settiog
Press{ Eater ]

When the file for snvironment sattings
cannet be created sioce the file capaci~-
ty is full, this wessage is displayed.

Error in measurement

Error code:(E200]

Enter: Re—measure
Clear: previ. screen

If there is au obhstacle bhetween the
weasuring ipstrument and target durinog
measurements, or if the reflected fight
is insufficient, then this messaze will
be displayed.

If {Eater>key is pressed measuremeat can
be started sgain. if <{Lleardkey is
pressed, you ¢an tura to the meau just
before measurement aad repeat the meas—
uremeat,

-43-
CRT22-11

Data error

Enter: Re—aeasure
Clear: previ. screen

When receiving error of measuring data
from measuring iastruseat is oeccurred
during the meassremeat of each poiat,
this nessage is displayed.

[f <Eater>key is pressed, measurement
can be started again, If <Cleardkey is
pressed, you canm tura to the menn just
before measurement and repeat the meas—
urement,

The saxe
as the
above.

Toe many measured
paoints
Press{ Eater ]

If the total number of measuring point
io one{l) file exceeds 400, this messaige
is displayed. teh preasant data file is
full, Create a new data file.

_1 2_
_1 T_
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Oa data transfer, if the recaived coor-
disate data excaed a range batween -
-0899,9999 and 9993,3939 &, this messags -23-
is displayed,
coordinate is
overflow
Press Eater ]
After recalling the first file in the
Data liaking memy [5-2]. if you input
the file name of a file which has mot -34-
besn saved 35 the first linked file nama
, theo this message is displayed.
Ra such file
Pressf Eater ] Check the file name in the File mame
list meau [6-1].
When you imput 3 point sumber for calcu-
Tations of angle, area or coordinate
<Angle in XY plane> trinsformation, if the data ef two -99-
points out of the three ars the same, -101-
Angle B then this messags will be displayed, -102-
indiciting ioput error.
ALl 182 Jc3
Same coordinate
is re—defined
Press{ Enter ]
[f the constant which was ioput ia [3-6]
Scaling constant menu, exceeds the spec—
ified range of constant, this message is -23-
displayed. -1~

Graduation
overflow
Press[ Enter ]
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The input data such as cooardinmates,dis—
taoce or angle excead the specified -
range, this message is displayed. -23-
Hit <Enter>key and iaput valid data.
Unsuitable
fnput data
. Press[ Eater ]
If the result caleulated, bised on the
iaput values for the calculations of
area, enlargement/reduction, parallel -3~
shift, ete., exceeds the permissible
Caleulation area, than this message is displayed.
overflow
Press[ Enter ]
In execation of Enlarge/Reduce in [5-1—4
J meou,if "0’ is selected 25 a ratio of
<{Enlarge/Rednce> enlarge/reduce, all data will bhe set too =107~
This massaze is displayed te confirm
All coordinates is whether 0 is valid valae te be input.
initialized te "0
2.30
<TEST> (1)
If the total puxber of data points ia
the Data linking menu [5-2] exceeds 999,
this message is displayed. ~113-

Too many poiats
to be liaked
Press{ Esnter ]

Mike sure that the total number of data
points per link file is less than mari-—
auw of 999.
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Press{ Eaoter ]

displayed.
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[a [5~2] Data lioking manu, whez the
total sumber of files to be linked ..
exceeds 3, this message Is displayed. -1~
-113-
No more than §
files can be linked
Press[ Eater J
After operation of lisok data in [5-2],
it you executs retura to measured data
ia meau [5-1-5], this message is dis- -112-
played.
Link-data to measud
dats is imossible
Press Eater ]
On execution retura to measured data ino
[5-1-5] menu, if the objact data have
been deleted in any other operatioa, -112-
this message is displayed.
No measured data
Press{ Enter J
In data transfer menu, whea the format
of the transferrad data is different
from that of SDRAE/4C, this message is -128-
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¥hen aay communicatiom error happens in
the middle of sending/recelviog datz -~ -
duriog the eperition of measurement, -
print or transfer, if ne respoase to the
Communication error transmission is given withia [5~720

seconds, this message is displayed.

Press[ Enter ]
When you try to save the linked dara as
the existing file, this message is dis—

(Liak data> played. -114-

Same file existed
Decids whether teo overwrite ar to aban—
Overwrite!? don as mistake,
<BTEST>
2.N0
CTESTY (12)

{f you try to copy a file to amother
file which already exists, this message

{Copy filas> will he displayed. -120-

Same file existed
Decide whether to everwrite or not,
Overwrite?

2.0
When the total number of the received
coordinate data exceeds 999 that Is the
mariwum gumber can be supportad ic data -23-

Too many points
te be received
Press{ Eater }

transfer menu, this message is displayed
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The SOR4E can manage files up to 401
within its RAM disk, Vhea files ars .. _
saved ia RAK disk, {f the totil mumber -119-
of filas which have been saved reaches
Full of RAM disk!!l to this limits, this message is display-
delete vonecessary ad.
files.
Press{ Enter J The above toti] nesber of flles meaas
that of all files that are saved in the
RAR disk of which coiteats can be dis—
played in [6-1-1] mena.
If the uewly defined designed data coor-
dizate is the same as that of existing
one, this messaze is displayed. —87-
Same coordinate
is re~defined
Press{ Eater ]
[f the dafault anvironmental setting is
ot used, when “Std Measmt method [3-2]°
. meau is selected, this message is dis- -42-
Meas, method cana't played.
be changed becanse
there are measared
data in the eav.
tile beinz edited.
Pressf Eater J
While measuring the data, if {Clear> key
is pressed in off-set setting meau, this
messazs is displayed and every setting -51-

Retieve setting of

‘offsels

Press [ Eater ]

is abandoned.
Toput offset and press <Eater>key, then
above settiog is get to be valid.
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In designed data measurament or poesition
measurement, if there was no designed
data which has the same mewo specified -66-
while measurezment, this sessage is dis- -12-
No coordinates of played. -
designed data which
has the same memo
as specified.
Press [ Enter ]
In designed data measurement or position
measurement, if the specified designed
data was less than three{3) or two(Z), The sane
this message is displayed. When the sama | az the
Impossible to create designed data was assigned mora thaa above.
the rotation matrix aoce, it is counted as one(l) point.
for lack of enough
poiats,
Press { Enter ]
In designed data measurement or position
measureseat, if the error betweea rela-
tive relations of desigoed data aand -Bi-
wezsured data during sew measurement or =T4-
Relative relation of lizking measurement exceeds the allowa-
peints is beyoand the ble one defined in the eavironmental
allowable. settiongs, this messags is displayed.
Press [ Enter ]
In designed data measarement or position
measuremeat, if the measurad data points
are oo—line {linear relation) during The same
i nev measuresent or liaking seasurement, as the
Relative relation of this sessage is displayed. abave.
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If thero sxists the same file aame of
whick you inpat in a newly standard - —

measureaeat or 2 file copy foaction, -39~
This filename is this messags is displayed. -81-
asot usiag, -84~
-120-
Press [ Eater ]
In designed data measurement or positicn
measuremeat, if there is pot the design-—
ed data file which is assigned, this -85~
There isn’t desizn message is displayed. -T1-
data file.
Design data file is
necessary for this
data.
Press[ Eater ]
While receiving the data file, if there
{etists the designed data file which has
: the same file—pame that is asszigaed, -129-
There is.the data this message is displayed.
{file for measuement
Please use anothar
file name.
Press{ Enter ]
In the simzlatioa of 3 measurcment using
the deamonstration data, if youo try to
use ths setting-out function, this mes- -38-

[apossible to use
setting—out fuoction
when conducting
measurement based on
demonstration data,
Press[ Eater ]

sage Is displayed.
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Is the standard mazsarewsat, If you try
the satting—out function assiganing. ths

nosbars of the points, this message is -53-
displayed.
[apossible to change
asusber of points for
standard measurement
Press[ Eatsr ]
When a temperature compensation is ap—-
plied to the merged data, this message
{Balarge/Rotat/Move> is displayed. =111~
Notice that data are
possible to be tem—
peatue compensated
when they are to be
aerged.
2.N0
<@8TEST> (12)
Iz the lizking weasurement, if the num—
ber of the measured data is smaller than
that of the lisk poiats assigmed in en— -60-
vironmental settings, this message is
The link paints displayed.
is more than =measat,
points,adjust it
please.
Pressf Enter ]
If the number of the designed data is
smaller than three(3} or two(2), this
message is displayed. -§5-
~T1-

There is no enough
points of designed
data.

Press[ Enter ]
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Ia racaivinx the data file, if tﬁa“n;u:h
ber of the received data is smaller than

threa(3) or two(2), this wassage is dis- -129-
played.
There is no enough
points of measuement
data.
Press[ Enter ]
Thila editing the dasigned data in [4)
analysis functionm, if [5~1~5] menu is
selected, this message is displayed. -112-
Designed-data to
weasod data is
imossible
Press{ Eater ]
While editing the designed data im [5]
analysis functioz, if “4=3" menu. is se-
lected, this message is displaved. -111-

Designed—data
is npot tempeatue
compensation.

Press[ Enter ]
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