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Introduction

Congratulations on your purchase of the 3-D Coordinate Measuring Systea SDR4E.

The SDR4E can collect, store, analyse and print out leisured three diaensional
data, when connected with the aeasoring instrument manufactured by SOKKIA.
It is designed so that the stored data can he transferred to user's personal
computers «ben required.

The data transfer format of the SDS4E is adaptive to all the data processed by
SDR4C. So, SDR4E can interchange data with any of the portable Control Termi¬
nals of SDR4C (Refer to Chap. 7-2, Sec. 6-4 'Transfer Data').

The hardware of the SDR4E is manufactured by Symbol Technologies, Inc., model
PDT3300. So please refer to the attached operator's guide of the PDT3300 when
you replace the worn batteries or when you carry out the usual maintenance of
the hardware.

Cautions:

SOKKIA is not responsible for monetary losses or degressions in profits
arising from the sale or usage of system software nor. for claims from a
third party.

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

use product for the users.

Please note that the software of SDR4E, catalog and instruction manual is
liable to change on account of constant improvements.

Prior permission by SOKKIA is necessary in the event of reproduction of a
part of or the whole booh.
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1.Before operating

l.l Maintenance of battery;

The Control Terminal SDR4E is provided with a unit
of rechargeable nickel-cadmium battery pack (BDC32)

as a main power source and two lithiua batteries as
backups.

To maintain the normal conditions of SDR4E and
BDC32. please closely follow the instructions below.

Cauti on :
Vhen the electricity of BDC32 is used up, the
lithiua batteries relieve.

After that, if the lithiua batteries.
too, completely run out of electricity.

all the measured data held within SDR4E
will be lost.

Type Duration
Charge time
requi red Q'ty

Rechargeable
nieke 1-cadmium(BDC32) 15 hours(key-in) 12 - IS hours 1

Lithiua (backups) 300 - 400 hours ÿ 2

1.2 Data missing;

When the following handling's are carried out the saved data withiu SDR4E
will be erased. So do uot carry out them unless required.

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

3) Taking off the lithium batteries without plugging in the
AC adaptor to power source.

1.3 Maintenance during suspension;

1) To avoid the data missing, please try to transfer all the necessary

measured data to your personal computer before you stop the operation of
SDR4E.

2) If you keep SDR4E not used for a relatively short period, please charge
BDC32 battery before you stop the operation and recharge it once 3-4
weeks.

- 3) If you have to leave SDR4E not used for long, please remove all batteries
and keep them in custody.

4) Please recharge BDC32 surely before you start the operation again.
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1.4 Charge of the aickel-cadaiua battery (BDC32)

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

Charging steps:

1) Coafira that SDR4E is powered off.
2) Remove the bottoa cap of SDR4E by loosening the

latch.
3) Ping in the AC adaptor (CDC34A/E) to 12QY/22QY

outlet.
4) Connect the terminal of AC adaptor (CDC34A/E) to

the jack for charge of BDC32.
5) Keep charging for 12 - 16 hours.

Caution: Before charging, please coafira that BOC32 is being put on.
BDC32 have to be charged or be kept in custody under the con¬
dition of teaperature range between -0*C and +45*C.
Either deficiency or excess of charge aay shorten the battery
life. Do not leave it charging over 24 hours and leave it
discharging for a long tine.

AC adaptor

CBA

Main Battery is Low

PressC Eater 3
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1.5 Replacement of lithium battery (back-ups)

Li thium Batterys
are Low or Dead
PressC Enter ]

If the message shows left is displayed, the voltage
of the lithium batteries lower. Please replace the
lithium batteries with new ones as follows:

Replacing steps:

1) Confirm that SDR4E is powered off.
Z) Remove the bottom cap of SDR4E by loosening the

latch.
3) Plug in the AC adaptor (CDC34A/E) to 12QY/22QV

outlet.
4) Connect the terminal of AC adaptor (CDC34A/E) to

the jack for charge of BDC32.
5) Remove the cover of BDC32 battery pack.
6) Remove the lithium batteries housed in the socket

at the side of BDC32.
7) Checking on the anode and cathode, fit the new

lithium batteries into the socket with their rib¬
bons upward.

Caution:

Before replacing 1 i thing batteries, please
surely plug in the AC adapter (CDC34A/E)

to both outlet and inlet of power.

Please check on the anode and cathode of batteries
and pat 'them in according to the directions.

You night as well wind a tape made of any stout
material around the batteries to make it easy

to pick then out next time.

Lithium batteries model CR1/3N or equivalent are
avai table.

AC adaptor

Ni-cd
battery

& Lithiua
battery

EATJESV PACK
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1.6 Heat-sensi live type roll paper for the printer

Reorder No. TPQ58-07L (Seiko Instruments, Inc. sake)
(Paper: 58am ia breadth. Roll: 25 ÿÿ ia diaaeter, 7 a ¡o length, coreless)

Please ase the above TP058-071 or equivalent beat-sensitive type roll
paper for the printer.

1.7 Interfaciag with the other devices

1. Measuring instruaent

SDR4E connecting cable

Band rate: 1200 bps
Checksua : YES
Parity NO

Please set up measuring instruaent as the above.

Power supply cable

2. Printer

Baud rate: 1200 bps
Data bit : 8 bit
Stop bit: 1 bi t

Please set up the dip switch of the printer as
foil ows.

SW 123456
ON ON ON ON OFF OFF

Dip switch Coaaunication adaptor
DOC 3 8
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3. Personal computer

On transferrins data between SDR4E and a personal computer, please
use coaouaication adaptor, DOC 35, 36 or 37 according to the aodel of
yonr personal coapnter, plussing in to the RS-232C port.

Personal_coaputer

PC 9 8 O 1
IBMP C P S 2/5 5
IBMP C AT • J 3 1O O

CoBBunicat ion
adaptor

DOC 3 5
DOC 3 6
DOC 3 7

RS-232C port Communication
adaptor SDR4E

Condition of data transfer froa SDR4E to personal conputar

Baud rate
Data bit
Stop bit
Pari ty
X parameter

1200 / 4800 baud
8 bi ts
Ibit
NONE
ON

Condition of data transfer froa personal computer to SDR4E

Baud rate
Data bit
Stop bi t
Pari ty
X parameter

1200 baud
8 bi ts
1 bit
NONE
ON
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2.Spec if icat ions

2.1 Speci f icatí oas of Control Terminal

1) Hardware

Mainframe: PDT33QG(RAU:2.2Mbytes NVM:256Xbytes) nade by Olympus Syabol Inc.
Printer DPU-20IGS made by Seiko Instrnaents Inc.

2) Display unit

Display Foraat : liquid crystal dot aatrix
Display Capacity : Alphanumeric, 20 characters r 8 lines

3) Input unit

Numeric keys, function keys and character keys : 56

4) Interface Unit

Interface : RS232C

5) Power supply unit

Main power : Rechargeable oickel-cadaium battery with capacity
of continuous usage for 15 hours

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

6) Size and weight

Size 90 z 205 x 50 am
Weight : 650 g approximately
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o1

Fig. 2. 1 Data col lector

2.2 Names and functions of parts

1 Keyboard

2 Liquid crystal display : All contents of programs and various opera¬

tion procedures related to display are displayed here.

3 End cover

4 End cover fastener

S Scanner port (not used)

6 RSZ32C port (I) : RJ4 1 (device name: COM2)

7 RS232C port (II) : DB2S (device name: COMI)

8 Ni eke I-ca dai un battery charging port

9 Hand strap

10 Battery housing cover fastener

11 Battery housing cover
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12 Nickel—cadnlun battery pack

13 Líthiua batteries • to save the data stored in neaory

14 Connection cable to the aeasnring instrnaent

15 AC adapter

15 Operator's guide
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2.3 Power supply

1) Battery pack

An error message indicating low aain power supply voltage is displayed

when the voltage of the Mi-Cd battery is low. Stop the operation tem¬
porarily. turn off the power switch and charge or replace the battery.
When the voltage of the auxiliary battery is low, replace it with a new
back-up battery.

2} Auto power off function

The power is turned off automatical ly if there is no key operatioa
within 5 aiautes when executing. Switch off the power and switch on
once again, and the conditions before switching off will restore.

2.4 Memory A Drive configuration

i. Main Memory TPA (Transient Program Area

Ueaory : 640Kb
Application: Area to execute program

2. EPROM (Erasable Programmable Read)

Drive : A
Memory :* 123Kb
Application: Area to save OS software (DR-DOS)

3. NVM (Non-Volatile Memory)

Drive ÿ B
Memory : 256Kb
Application: Area to save SDR4E software

4. RAN Disk

Drive : D
Memory : 156Mb
Application: Area to save SDR4E executive module, coordinate data file and

environment setting file
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2. 6 Manageable number of files and aeasuring points

1. Names of Data Piles • -

SDR4E takes up 5 types of files for measuring and analysing data as follows:

a) Environment Data Pile (EVIRON) - —
A file which is sat ap conditions related to the environment and precision
before starting aeasureaont.

b) Measurement Data File (* DTI)
A file which is stored each coordinate data point measured by the measuring
instrument, and it will bo made every new measurement.

c) Edited Data File (* DT2)
When Measurement Data Pile is recorded, another file which has the same
name and data will be stored. And the stored file will be changed and edited
into the file which has the latest data when the coordinate transformation
and the point addition or deletioa are carried out.

d) Linked Data File (* DT2)
A file which is linked two or more Edited Data Files into one. After linking
files, each file name Is made by adding mark § automatically before the
initial of the file name.

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

2. Maximum manageable number of files

During carrying out measurement or linking data, if the total number of
Environment Data File, Measurement Data Files, Edited Data Files, Linked
Data Files and Designed Data Files excess 401, the error 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 on the screen of each data file.
And it is possible to link files ooe after another up to 9 files.
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3. Maximum manageable number of measuring points

Type of File Extension
Maximum manageable number of
measuring points per file

Measurement Data File DT 1 4 0 0

Edited Data File DT 2 9 9 9

Linked Data File DT 2 9 9 9

Designed Data File DE S 4 0 0

During carrying out measurement or linking data, if the measuring points exceed
the above manageable number, an error message mill be displayed and the
operation which is being carried out mill be stopped.

2.6 Environmental performance

1. Operating temperature : 0*C - 50*C (32*F - 122" F)

2. Operating humidity : 0% - 90S RH (No dew condensation)

3. Resistance to static electricity : Under 25 KV
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2.7 Specifications and functions of printer unit

1. Specifications

Print foraat
Print digit

Characters
Printing speed
Paper
Size

Weight of mainframe
Endurance
Operating temperature
Operating huaidi tv

Theraal serial dot iapact
27 digits/line (166 dots/line)
13 digits/line (blnal size character)
Alphanuaeric characters
0.8 lines/second approximately
Rol I (58 aa width)
135 aa x 100 am x 35 aa (excluding protruding
portions)
370 g approxiaately
MCBF 500 thousand lines
0*C - 40'C
30S - 80% RH

2. Composition

Fig. 1.2

1 Printer (DPU-2Q1GS)

2 AC adapter

3 Roll paper

4 Printer operation manual
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3. Names and functions of parts

/ 1/

_ \
r t i-JLr J

i
_

>

©
v
_

)

©
Fig. 1.3

1 Jack for power supply

2 Power switch

3 Switch for paper feeding

4 Power lamp

5 Alarm lamp for battery
lowering

6 Paper holder cover

7 Paper cutter

8 Connector for serial input

AC adapter terminal

OFF
ONI: Built-in battery power is on.
0N2: AC power is on through AC adapter

while charging battery

while being pressed, paper is feeded.

lights up when power is on.

(If it lights up, please connect AC
adapter. It may also light up when
paper jammed.)

Terminal for serial input signal from
SDR4E

9 Dip switch cover and dip : set up the RSZ32C interface
swi tchcs
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3. Standard equipment and preparations for measurement

3.1 Standard equipment

1) SDR4E Unit

2) Measuring instrument connection
cable

3) Nickel-cadmium battery pack unit

4) Li thi urn batter ies

S) Main unit AC adapter

PDT3300

Commonly used as
printer cable

80C32

CR-1/3N

CDC34A
Used for power supply and for charging the nickel-cadmium

(bui It-in)

(bui It-in)

lattery

6) Soft case of SDR4E

7) SDR4E operation manual

8) PDT3300 operator's guide

9) Printer

10) AC adapter for printer

11) Printer operation manual

12) Soft case of printer

13) Communication adapter for IBM-PC
(PS2/PS55)

14) Communication adapter for printer

IS) Communication adapter for PC9801

16) Communication adapter for IBM-PC
CAT)

17) Alkaline battery bolder

18) Alkaline batteries (9V)

SCI05

DPU-201GS

DPU-201G-0S

SC106

DOC36

DOC38

DOC35

DOC37

S-0Q6P

(option)

(option)

(option)

2 (option)

Please carry out the following steps to check whether the SDR4E acts nor¬
mal ly.

1. Attach the battery pack.

2. Turn on the power switch. If the opening menu is displayed, the SDR4E
is functioning normally.

- 15 -



3.2 Configuration of equipments for measurements

Connect the aeasuring instrument and the SDR4E with the prepared cable as shown
in Pig.3.1. If the power switch is tamed on, and the Opening aena appears the
equipment is ready for operation.

aeasuring instrument

swi tcb

Fig. 3.1 Configuration of equipments for measurements

Control Terminal

DOC24 cable

- 16 -



4.SDR4E operating method

4. 1 Starting aad finishing of SDR4E operations

When yon turn on the power switch, the opening menu is displayed. You can
start different operations from this opeoing aenu.

You can finish S0R4E operations, the power switch is turned off with press
<On*Off>key when the opening aenu is displayed.

4.2 Noaber of files and measuring points

The nuaber displayed on the screen of CRT61-1 (see Chapter 7 C6-1]) is the
aaxinua aanageable nunber of files, which is up to 401.
The aaxiaua nuaber of points which can bo aeasured per file is 400. However,
999 points or 9 files can be coafiraed in case of linked data.
As for details, please refer to 2.5 "Manageable nuaber of files and measuring
points'.

4.3 Basic operations

a) The basic aethods of changeover of screens and execution are as indicated below.:
In the control aenu when numerals and alphabets are displayed in reverse and
the cursor is positioned on then, shift the cursor to the desired location, on
the itea you wish to execute, by using «» «» keys and press <Enter>key or
input the nuaber displayed at the head of the itea to be executed.
If you press <CIear> key. you return to the previoas aenu in principle.

In case of ending the operation of a aenu, return to the basic aenu using this
<CIear> key, then after pressing <On*Off> key in the opening aenu, switch off
the power.

b) Regarding input of numerals and alphabets:
When the numerals and alphabets are correctly 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 correcting position, and correction is possible only at
this location. For deleting, press <Sp> key or <8ksp> key.

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

d) To select file naae or point number:
On the file name/point number select screen, the list of file names/point
nuabers(aemo) can be displayed by pressing F5 key.
Using or <0> key move cursor to the file naae or point number which you

are going to work with, and then press <Entcr> key.
If the list contains two or more pages, press <0> or <0> key to jump to next
or previous page and you can speedily select the aiming file or point from the
1 ist.
When displaying the file name list or point number list is to be canceled,
please press <Clcar>kcy.
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4. 4 Key unit

The SDR4E key unit consists of fifty-six (56) keys (See Fig. 4.1)

1. Nuaeric keys : Numeral input keys
<ü> ~ <9> , <.> „ <->

2. Control keys : Keys having special functions

1. <Enter >

2. <<»<<»
<<3><0>

3. <Sp>

4. <Bksp>

5. <Clear>

6 . <Caps Lock>

7. <Func>

8. <Ctrl>

9. <Shift>

1 O . <dark>
(<Func>+<4ark>)

1 1. < 1 ight>
(<Func> 1 í ght >)

1 2 . <lanp>
(<Func>+<lamp>)

I3 . <send>
(<Func> scnd>)

14. <aenu>
(<Func>+<»enu>)

1 5 . <heip>
(<Func>-t-<help>)

1 6 . <Yes>

1 7 . <No>

Execntion of data input

Cursor aoves op, down, left or right and
juaps to next or previous page as indicated
by the arrow of the pressed key

Space of one character width

Back space of one character width

Screen changes over to previous screen or t

screens before the current screen

Change the typing letters in capital or small

Special syabol (refer to £9. Special charac¬
ters in memo coluan])

Hot nsed

Special syabol (refer to [9.Special charac¬
ters in oeio co luan])

Screen contrast darkens

Screen contrast brightens

Screen backlight switches on/off

Not used

Not used

Sane function as that of <F1> mentioned in
[3.Function keys]

Areas are integrated

Areas are not integrated
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3. Function keys

1. <F1> : Changeover single/paired target measurement

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

3. <F3> : Display the measurement aenu
1. Set offset
2. Setting-out

4. <F4> : Display the selecting nenu of measuring aethod in standard
aeasureaent

5. <F6> : List of file naaes/point nuobers is displayed to select one
froa thea

6. <FS> - <F10>
(<Func>+<FS> — <Func>+<F10>) : Wot used

4. On, Off key

<0a*0ff> : Power turns on/off by every press

5. Soft-reset key

<Shift> ÿ <L>+<0n-0ff>

During aeasureaent or other aenu operations, key input aay become unable,
though it might seldoo happen, because of influences of noise or others. In
that case, hit <0n*0ff> key while pressing <Shift>*<L> together to reset the
program. Then you can restart operation froa the opening aenu. Even if
resetting is executed, the coordinate data stored in RAH will not be lost.

Hard-reset key

<Fl> • <F4> • <Enter>+<0n-0ff>

If the systeo cannot be recovered with the above resetting, or when all the
data stored in RAH aust be erased, please execute hard-reset. However, you

had hotter execute it carefully because all the measured data stored in RAM
will be lost at once.
To execute hard-reset, hit <On-Off> key while pressing <F1> . <F4> . <Enter>
at the same time.
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7. Other key shortcuts

By pressing the keys indicated in Fig 4.1 in coabination, aore special characters
and syabois can be displayed and printed.

.Function keys

r—
F1

FS
F2 f3

F»
FA 1f>5

F»J [_ FIO

Character keys

oooooo
ooooo©
,©©oo©o

Cftfl |

Nuaeric keys

•Power switch

.Control keys

Fig. 4. 1 Layout of keys

- 2U -



(funerals lock key
<Func>+<Caps Iock>

then soneral locks is ont
the cursor keys, «» <<J>
aod <0> <ÿ> , are assigned
fuactioo of ouneral keys aad
they are locked to act as
nuaerals <3>,<4>,<Z> aad <S>
respectively. When ouneral
locks is off, press <Fuoc>+
<Caps lock> ooce again.

9. Special characters in neno
colons

The list below shows the
synbols and functions to be
used to input to the neno*

raadun colono provided to
each neasureaent point dis¬
play. By conbining control
keys with general keys,
these characters can be dis¬
played and these functions
can be carried out as shown
in the 1ist below.

Functions of special synbols of neno colunn and how to
display then

Control keys

Conb na¬
tion keys <Shift>key <Fnnc>key

<Shi f t>key

+
<Func>key

<0> ) 0

< 1> t rr: W!

<2 > ® ÜJ <

< 3 > # / 9

<4 > $ c Í

< 5 > % 3 }

< 6 > UJ » :

< 7 > &

< 8 > * = +

< 9 > C ¥ 2

<-> _ — _
<. > > DEL

<o> 2 3

<0> 4 7

<0> 6 1

<o> 8 9

<H> Sane as <F1>

<L > *1 *1

<U> + +
<V> — —
<W> *
<X> / 9

«1 Backl ight ON/OFF
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4.5 Precautions during Operation of SDR4E

1. To preserve the correspondence of conditions in communication between the
ÿeasuring instrument and the SDR4E, you wight as well use the weasuring
instrument with its wechanical conditions unchanged as they are set when
del ivered.

2. If the backlight is left being turned on for 1 ainute, it Is automatical Iy
turned off.

3. Daring operation, error aessages are displayed on the screen when any

malfunctions happen due to, besides aistakes by operator, the excess of the
displaying nuaber of the calculated data or the low voltage of battery, and so
forth. When aessages appear, please follow the corresponding instructions
(see Chapter 3).

4. If the aessage that the voltage of the sain (nickel-cadni ua) battery or the
back-up (lithiua) battery lowers is displayed during operation, please replace
the said battery iaaediately. And as the nickel-cadni ua battery wilt be
consuaed faster than the other, you aight as well use it connecting with AC
adapter charger and prepare a spare battery nsually.

5. When the systea becomes out of control during operation of neasureaent ,
transform or coordination because of an external factor snch as noise or an
internal factor such as software error, the SDR4E can be reset restoring its
functions of the program without destruction of the data which it has collect¬
ed.

S. If the SDR4E is switched on/off while it is connected to the printer which is
being powered on, a framing error wilt happen to the printer. To avoid this
error, please surely power off the printer before you switch on/off the SDR4E.

7. If you read in the file that is storing many data (aeasured points), it takes
5-10 seconds to access it.

8. For the protection of the data, never turn off the SDR4E during

coaaunication with the host computer or the oeasuring instrument and during
accessing to files (to read or to save data).

- n -
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4.6 SDR4E basic specif icatioos

I) Managing capacity for files

2) Managing capacity for measured points
3) Capability to measure points
4) Capability to link data
5) Data sending foraat
6) Data receiving foraat
7) Data receiviag speed
8) Data sendiog speed
9) Pilenaae

10) Memorandun
11) Coordinate values

12) Measureaent method

13) Number of points
when new measurement

14) Number of link coordinates points
IS) Allowable range of link points error
16) Allowable range of design data error
17) Allowable range of

reverse measurement
18) Allowable range of design data
19) Times of measurement
20) Distance between paired target points

21) Measured offset value

22) Material temperature

23) Coefficient of linear expansion
24) Temperature for the

measuring instrument
25) Atmospheric pressure for the

measuring instrument

26) Prism constant of NET
27) Prism constant of SET
28) Seal ing constant
29) Rate of enlargement/reduction
30) Paral 1 el shi f t

Maximum 401 f iIes
(Included Environmental Data File)
Maximum 999 points
Maximal 400 points
Maximum 9 f iles

' SDR4E/SDR4C
SDR4E/SDR4C
1200bps
1200bps/4800bps
8 letters
12 letters
-9999.9999 — 9999.99990 m
-9999999.9 — 9999999.90 mm
Origin 1 X-axis 2

( Fix the Z-axis vertically)
X-axis 1,2 Y-axis 3
X-axis 1,2 Z-axis 3
Any 3 points of design data
Position measureaent

(Fix the Z-axis vertically)
Origin 1 X-axis 2
X-axis 1,2 Y-axis 3
X-axis 1,2 Z-axis 3
Any 3 poiats of design data
Position measurement
2 to 6 points
0 — ±99 mm
0 —- ¿99 os
0 — 9.9 mm (slant distance)
0 — 59' (hor ixontal angle •

0 — ±999 mm
1—9 times
0 — 99.99990 m
0 — 99999.90 mm

-9.9999 — 9.99990 m
-99999.9 — 99999.90 ma
-99. 99 — 99. 999 'C
-147.9 - 211.99 * F
0 — 0.999999
-30 — 60 *C
-22 - 140 *F
500 - 1400 hPa
375 — 1050 mmHg
14.8 — 41. 3 inchHg
-99. 9 — 99. 90 mm
-99 — 99 mm
0.000001 — 99. 90000
-1000,00 — 1000.000 times
-9999.9999 — 9999.99990 m
-9999999.9 — 9999999.90 mm

po ints
points
points
to 6 points
to 6 poiats

vertical angle)
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31) Rotation

32) Display of areas

33) Display of distance between
two points

: —359" 59 '59" ~ 359*59*59'
( -359.5959 ~ 359.59590 )

-399.9999 ~ 399.99990 con
-1599.999 — 1599.9990 iil

; 0 — 99999999.9999 ÿ*
0 — 99999999999.9 m»'

: 0 ~ 99999.9999 ÿ

0 —* 99999999.9 ÿÿ
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:n.l *. ai procedures o; me asm: i ng operations

1 How to sot "he measuring instrument

1. Installation :

For details of installation, refer to the Measuring instrument Instruction
Uaaua i.

2. Installation of target on object to be measured;

Foc this measurement system. you need to iastal i the target (micro-prism
reflector) on the point of the object to be measured.
The limit of ins ta Iiat ior. angle of surface of target is about (=){,ñ" who:.
seen from a position directly opposite to it from the measuring instrument.
This angle Is the limit for reflecting light; when the reflected light
intensity is inadequate, a measuring error message is displayed on the SCR-
display, therefore set the target at a suitable angle,

3. Connection of measuring instrument and S0R4E i.See rig, 2.1) and preparations

for operation :
ÿ -x i r it h nn t h s r3 Ie v .1.n t ?x i r h •<

n.2 Start of measurements

Before starting measurement, you are required to :al<a aim origin targe: with set

ievei of the measuring instrument and to reset height and horizontal indicators.
After these initial operations, all the other operations are executed :y 5CR-IE.
which proceeds with measurements. The flow charts of the measurement are given

in rig. o,l ~ 0.3. and the method at operating SDR4S is described or. Chapter



o. Type aac loaducting Method of Measuremen t

n. ! Types of Measurements

1.Standard Measurement

(1) Oficia 1. X-axis Z Measurement
( X-axis and Y-axis are horizontal, and Z-axis is vertical )

(2) X-axis 1,2 Y-axis 3 Measurement
( The plane including 3 points as X Y plane )

(3) X-axis 1,2 Z-axis 3 Measurement
( The plane including 3 points as X Z piaae )

2. Design Data Measurement
0e3iga data measurement, based on the coordinate system of the design data. L'sed
for the actual measurement of ail points corresponding to 3 to S arbitrary points
of design data. (Z-axis meets at a right angle Co X Y plane)

/
3. Position Measurement

Position measurement, based on the coordinate system of the design data, used for
the actual measurement of all points corresponding to 2 to 5 arbitrary points of
design data. (X-axi s and Y-a:cis ire horizontal, and Z-axis is vertical)

a. 2 Subsidiary Measuring Functions

I.Link Measurement Function
In this function, if the position of the measuring instrument is shifted ir. se¬
quence, you can lias the points with reference ta the same coordinate axes and
continue to carry out measurement by re-measuring the 2 to o arbitrary points
(3 t: S points in the design data measurement) measured before the measuring in¬
strument is moved.

2.Offsets Measurement Function
In this function, you can take the default values as a result of the adding coor¬
dinates by inputting the offsets (dX, dY, dZ) to each paint previously.

3.Setting-out Measurement Function
In this function, the accurate horizontal and vertical angles from the position
where the measuring instrument is directing at to the measuring point are calcu
lated by inputting the coordinate values of design data or specifying the point
number or inputting the coordinate values every points. Therefore, you can obtain
the position of the specified coordinate points by measuring the distance at the
expected direction.

4. Reverse Measurement Function
Se-measuring the same measuring point with reversing the measuring instrument to

ISO degree at the horizontal and vertical direction for making less the error of
accuracy due to shifting of the shaft of the measuring instruments that you can
obtain the average coordinate values of reverse.

5.Paired Targe: Measurement Function
Measuring the point impossible to see directly due to an obstacle between the
measuring instrument and the measuring point by using f.vo combinable tools of the
targets without shifting the measuring instrument that you can obtain the coordi¬
nate values of that invisible point.



6.3 Combinable Lini ts of Types and Functions of Measurement

It is necessary to carry out measurement using the aeasuring aethods indicated [6.1]
and [6.2] combined with the necessary functions indicated [6.3].
The coabínable limits is Indicated as follows:

Link coordinate measurement

Input offsets

Setting-•out

Reverse measurement

Standard measurement Paired targets

(D Original X-axi5=2 <F4> O
SI
O

12
O O

51
O

© X=pts. 1,2 Y=pt. 3 <F4> O
11
O
j

OS O
51
O

© X=pts. 1,2 Z-pt. 3 <F4> O
SI
o

52
O O

SI
O

Design data measurement O
si
o

53
O o

31
O

Position measurement

Memo is set O X
53
O X X

Memo is not set o X X X X

Link coordinate measurement — X X O X

Input offsetQ <F3> — X o O

Input offset <F3> — X X

Reverse measurement <F2> — O

Paired targets <F1> —

he
is

Attention : (1) *1, *2 and *3 can not use at the time of the setting of coordinate
system

(2) *2 is to input the coordinate values of each point *3 is to input t
coordinate values of the points specified the point naaes. And it
possible to input the numbers of point.
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6.4 New Measurement and Link Measurement

If you determine a new file name and measure the object by using any 3 types of
measurement indicated 6.1, firstly, measure the datum point (Origin, the point of
X-axis, etc.) for setting of coordinate axis. In SDR4E, a new file is recorded when
the measurement of all datum points fixed in each measuring method is finished, and
then tha environmental setting can be conducted on that new file name.
If yon return back the screen before all data of the datum points is not finished to
record, the data file is not recorded as a measured data file even the new file name
is displayed on the screen. Therefore, the environmental setting is fixed on the
same default as before conducting new measurement.
In case of new measurement, when the measurement of all datum points is finished,
the next measured point is automatically shifted to the screen for the measurement
of general every points. After that, measuring every points in sequence which need
at the time of measurement that yon can record the points as the data of coordinate
values. - -
If you stop carrying out measurement temporarily and re-measnre 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 instrument is shifted, the link measurement

should be carried out. When the link measurement is carried out, you can measure
and take the coordinate values of all points fixed in the same coordinate system by
re-measuring the 2 to 6 arbitrary measured points as the datum points with the same
measurement as before stopping new measurement.
The flow charts of type and conducting method of measurement are given in Fig. 6.1
~ 6.3.
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Fit. 5. 1 Type and Operating Method of Measurement
He* acaaureaent

Measure each point for setting coordinate system
Measure each general point
(Including additional aeasureeeol)

(1) (Standard
nmsurtrnent

Specify eeasuring
eethod fro* 1 to 1
in environmental
setting in advance

X and Y-asU are 1
horiiontal and I
2-uis is vertical|
It is possible to
confira and
change eeasuring

aethod only In
the aeasureaent
of the let point
<K> hey

X. Y and l~ aiis
are at arbitrary

direction

it is possible to
confira and
change aeasuring
ÿethod only In
the aeasureeent
,ot the 1st point
<F4> Vey

X, Y and Z- asis
are at arbitrary

direction

It is possible to
confira and
change aeasuring
aethod only in
the measurement
of the 1st point
<F4> key

Measure the)
1st point

... , .. -i-
Keasure the)
2nd point

Measure the
1st point
of X-aaia

X
Measure the
2nd point
of I-arla

X
Measure Y-
aals point

easure the
1st point
of X-axis

Measure the
2nd point
of X-aiiax=z
Measure 2-
ails point

(Display X Y Z of
(the 2nd point

Settlnr-oulOffsets
aeesuresent
Ifont t

measurement
j ifunction

Measure each
point (roa the
3rd point <F3>Vey

Single target
aeasureeent

<Fl>key

Paired target
aeasureaent

Display X Y Z
lof each point

[from the 3rd
point

jblsplay X
|Y-aiis

SeltinroutOffsets
aeasureaent
fiwot

aeasureaent

Measure each
point froa the

hgtiBi <F3>key

Single target

easureaent
<FI>ker

Paired target

aeasureaent

Display K Y Z
of each point
froa the 4th
point

JPolloving operating aethod]
~]ls the saae as the (I) 2) j

Possible range of deaonstration data sleulitlon (it can not use in setllng-out function)
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Measure each point

Link aeasureaent after linking

Specify the number of points which needj
la link i* environmental setting 1ft ¡
advance

(Measure 2 to 6
arbitrary eeasured
[points for linking

(Input each point
(maker)
i

[Confirm any link
LwiinP 2 ta

Display error of
link. Confirm
default values
(dX. dY. dZ>)

Measure each
point after the
3rd to Ttb point
(Following
operating aethod
Is the ism as
each genera)
point of nee
aeasureaent)

Measure 3 to b
arbitrary eeasured
points for linking
(Input each point

(niaber)

[Confirm any link
point froa 3 to 6
points

Display error of
link. Confira
default values
(dX. dl, £»

Measure rich
point after the
,4th to 7th point
(Following
operating aethod
la the a* > as
each general

[point of on*

[measurement)



Fff. 6.2 Type and Operatins Method of Measurement
Nov measurement

Measure each point for setting coordinate ayatea

(2)|Design data
MBBBL

Input deslin data, design data
filename and all names of memo
in advance. Set allovable value
of difference between design value
and measured value in environmental
setting

0) Position
Bfl

Input design data, design data
f llenase and all names of memo
in advance. Set allowable value
of difference between design value
and measured value in environmental
setting

Measure the point which
corresponds to the arbi¬
trary 1st point on design
data after specifying the
name of memo

Carry out the seme meas¬
urement for the 2nd point
as above

3 points
, measurement

Carry out the same meas¬
urement for the 3rd point
as above

X Y and Z- axis are at
arbitrary direction

1 4—€ pain_1 measurement
Carry out the same meas¬
urement for the 4tb to
6th pointas above_
X Y and Z- axis are at
arbitrary direction

> Measure the point which
corresponds to the arbi¬
trary 1st point on design
data after specify ing the
rumo qf memo_

2 points
position

Carry out the same meas¬
urement for the 2nd point
as above

__
X, 1and Z- axis are at
arbitrary direction

13—6 points
position

Carry out the same meas¬
urement for the 3th to __
6th pointas above_
X Y and 2- axis aro at
arbitrary direction

ir

To design data

Tlthin allowable
range, Display
1 Y Iof the 3rd
point.
Beyond allowable
range. Display
the difference
among X Y Iof
the 3rd point

fhen the meas¬
urement of 4 to
6 points speci¬
fied in environ¬
mental setting
Is finished, the
same values are
displayed as
above (from the
4tfa to 6th point

To design data

Measure each
point from the

h point

Single target
measurement

<Fl>kcv

Measure each general point
(Including additional measurement)

The point set

the naae of
memo

If each point
t$ within al¬
lowable range
the error of

value will
not be dis¬
played. If
each point is
beyond allow¬
able range,
the differ¬
ence to al¬
lowable range

and the dif¬
ference among
X Y Z will be
displayed

Display the
link differ¬
ence to actu¬
al measured
data before
linking

Paired target

measurement

Measure each

3
point from the
5th to 7lh
point

( Following process is
the same as above )

Measure each
point from the
3rd pointVlthln allowable

range Display
X Y 2 of the 2nd Name of memo
point. lis set
Beyond allowable _
Tinge, Display _,Name of memo
the difference lis not set
to allowable
range If it is
01, the differ¬
ence to design
data and X Y Z
will be display¬
ed.

Setting-out

function

Display X Y Z
of each point
from the 3rd
point

Display X Y Z
and dl, dY, dZ
of each point
from Ihe 3rd
point

Vheo the meas urement of 3 to 6
paints specified in environment¬
al setting Is finished, tbe saae
values are displayed as above
(from the 3th to 6th point)

Link measurement
Measure each point
after Unking

ir
Specify the ruxabcr of points which timed
to link in environmental sett lag in
advance

Measure 3 to 6
arbitrary measured
points for linking
(input each point
maker)

Confirm any link
point from 3 to 6
points

Measure 2 to 6
arbitrary points
for linking

Confirm any link
point from 2 to 6
points

Measure each
point from ihc

14th to 7th
point

( Following process Is
Ihc snao as above )

Display the link
difference to
actual measured
data before
.linking

Measure each
point after the
;4th to 7th point
(Following oper¬
ating method is
thnenme as mew
measurement)

Display the link
difference to
actual measured
data before
.linking

Measure each
point after the
3rd to 7th point
(Following oper¬
ating method Is
thessme as new
measurement)
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Pit' 6' 3 Type an! Operating Uathcd of kcasureaent

Reverse
ÿeesurenent

MeUSB
Set al lovable
value of differ*
eace anong the
values aeasured
reversely

It Is possible to
carry out reverse
ÿeasureaenl on all
sinile tariet
ÿeasureaent of
every «easureaent
froa (I) to (31

Vithln alloeahle range speelfled in environ-
eenlal setting Display avereia value of
aeasured distance and «assured angle

Beyond allovable range Display the differ¬
ence belveen aeasured distance and aeasured
angle

_.[(Accept) ]
1Display X Y zj

(5) ¡Offsets
oeasureaent

It is possible to
carry out offsets
aeasuresent on all
singla target
«easureaent of
general pointa in
every «easureaent
froa (1) to (3)

(If dX, dY. dZ Is Inputted in advance, adding] (The as

* Y Z till ba displayed
process is conducted after linking)

(6) ISettlng-outl
lacasure«enl|
Ifjwtlo

(l)lt is possible
to csrry out on
standard «eas¬
ureaent

(2) It is possible
to carry out on
position «eas¬
ureaent Irput
design data,
design data
file naae and
naae of «e«o
In advance

Single target
ÿeasureaent

and Positive only
(not reversed)

Single target
ÿeesure«ent

and Poaitive only
(not raveraed)

Input X Y Z at each
poiat on «easureaent
of eeneral each point

JNsm of
c is

Iset

Naae of
ÿeao is
not set

Confita
and
display
X Y 2

Tura the «easuring
Inatnaent till the
horisontal display¬
ed angle Is pointed
WO)_

Display vertical
angle to objective
direction

-ÿOlsplmrj-ÍAccept

- 3! -

Turn the knob for
vertical of «eaa-
uring instruaent
to the position

Singla target
«easureaent

Display
XY 2
and dX
dY dZ

Adjust target position to the
front and tbe rear end carry
out aeaeureaent again

I I



6.5 Standard Measurement Conducting Method

Although it is OK to measure in an arbitrary

sequence, it is preferable to denote each
point by numbers, as indicated in the figure

on the left, and then process, so that there
is no mistake during the measuring operation.
Input of memos such as features and position
names for each measured point is also possi"
ble.

1.Origin 1, X-axis Z Measurement
In the conducting method of standard measurement, the setting method of the coord¬
inate system (Display Origin 1, X-axis Z) that the first neasnred point as origin

and the horizontal direction in the vertical plane included the secoad point as

x-aiis is the basic for all of the conducting methods of measurement. Therefore,
the conducting method of measurement on the above method will be explained in this
paragraph. (Other conducting methods of measurement will be explained later in
detai 1)

Setting of coordinate system for each measuring point:

Firstly, the setting of coordinate axes is necessary the measurements. Set the
measuring instrument at an arbitrary position and take the first measured point as
the origin (0,0,0). Take the next measured point as X (Xa, 0, Za) and fix the di¬
rection of the X axis. Mow the Z axis is along a line vertical to the measuring in¬
strument, therefore, the Y axis is fixed in a direction perpendicular to the X and

Z axis.
The origin and point X can be arbitrarily

selected, even on the structural item, but
for maintaining accuracy, select two poiats
which are separated as far as possible.
In the SDR4E, positive coordinates are dis¬
played, with the coordinate axes as shown in
the figure on the left, but with the function
of transformation coordinates, explained
later, the coordinate system can be transfer¬
red arbitrarily. After fixing the coordinate
axes, collimate the arbitrary target which
has been set on the abject to be measured. As
you proceed with neasurements, the data of
these paints are saved in the SAM disk and
the coordinates of the neasured point can be
output, when required.

(+) Y-axis

(*)Z-axis

Vert ¡cal

point

(+) X-axis

Or igin

(Vert ica 1 )

Inst r .Stn.

Fig. 6.3

Z-ax is

Y-ax is

" Target

Or ig in(D

X-axis

Fig. 6.4
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Linking of coordinate systea with sequential shift of instruaeat station:

lation

Often, the aeasnring point on the struc¬
tural iten cannot be sighted at one shot
after positioning the Instrnaent arbitrari¬
ly» and it becoaes necessary to aove the
instrnaent location while aeasuring.
For instance in Fig. 6.5, points I - 4 can
be aeasnred froa Stn. [A]. - If any two
points of thea can also be aeasnred froa
Stn. [B3, nuabers of other 3 points aeasur-
ed froa Stn. CB] are set to be 5 , 6 & 7
in the sane coordinates systea. For Stn.
CC] too, if any of the t points of Stn. CA]
or Stn. CB] are used, the point can be ex¬
pressed in the saae coordinate axes. Tht
function can be utilized even when the in
struaent is shifted slightly by aistake.
By these functions, the diaensions of the
entire object to be measured can be repre¬
sented by coordinate values in the solid
coordiaat8 systea which is arbitrarily se¬
lected, therefore shift of the distance be¬
tween two points or origin of coordinate
systea, and other transformation and calcu-

processes, which will be described later, becooe possible.

CB ]

Fig. 6.5

In case of the standard oeasureaent [Origin 1, X-axis 2], measurements are carried
out by using fundaaental procedures and aethods as aentioned above, but in practice,
aeasurenent is carried out by following the instructions on the screen of SDR4E.
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2.X-axis 1, 2 Y-axis 3 Measurement
The standard measurement [X-axis 1, 2 Y-axis 3] is based on the setting method of
the coordinate system that the 1st measured point © as origin, the axis pierced
through the 2nd measured point © (Xa, 0. 0) as X-axis, the plane inclnding that
X-axis and the 3rd measured point (Xb, Yb, 0) as X Y plane. And the Z-axis is
fixed in a direction perpendicular to the each X and Y-axis Therefore, all points

from the 4th point can be output as the values of that coordinate system.

Vert ica 1 Y0

©>_
/ —i '

* Xah
Hor iiont a IOrigin®

///)/////
Hor itontal

7777777

X-axis 1,2 Y-axis 3 coordinate
(Examp 1e)

Fig. 6.7
Fig. 6.6

3.X-axis 1, 2 Z-axis 3 Measurement
In the standard measurement [X-axis 1, 2 Z-axis 33 is based on the setting meth¬
od of coordinate system that the 1st measured point ® as origin, the axis
pierced through the 2nd measured point © (Xa, 0, 0) as X-axis, the plane includ¬
ing that X-axis and the 3rd measured point © (Xc. 0, Zc) as X Z plane. And the
Y-axis is fixed in a direction perpendicular to the each X and Z-axis

Vert ical

YO

M'i

©X pOint

Or ig Ho r izonta 1

Fig. 6.8

/llVe rt ical

•X 0

1

X-axis 1,2 Z-axis 3 coordinate
(Exampl e)

Fig. 6.9
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6.6 Design Data Heasureaent Conducting Hethod

In the design data neasureaeot, record the data of the position, the size (coordi¬
nate values), the number and the name of ail points on the design data, and store
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 6 points
corresponded to every arbitrary points of design data at the location of measurement
, and all measured value after the 3rd to 6th point will-be taken as the coordinate
values based on design data system. At that time, the actual measured data that the
measured values after the 3rd point displayed as coordinate values can be recorded
in sequence with displaying the difference to the design data values and the caution
when the value is beyond the allowable range specified at the tine of environmental
setting.

(Design data)

Fig. 6.10

In the design data- measurement, it is impossible to measure the point not have de¬
sign data, due to comparison all points which needs to measure with the number and
the name of all points on the design data is necessary to continue measurement.
Also link measurement will be conducted by using the points carried out re-measure¬
ment of 3 to 6 arbitrary points measured before linking and seeking the coordinate
space having the most similar value of relative relations among all points.

Z 0

Origin® Horizontal

Z

Measured point corresponding
to the designed data.

Z 0
Z /v

Y <

X

-> X G
1

X-axis 1,2 Z-axis 3 coordinate(Example)

Fig. fi.ll
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6.7 Position Measurement Conducting Method of

la the position neasureaent, it is necessary to record the design data the sane as
the design data neasurenent in advance. Measuring the first 2 to 6 points corre-*

sponded to design data creates the coordinate systen of design data and takes all of
the measuring values after the next point as the coordinate valnes of design data.
In this position measurement, the first neasnred point is recognized as origin and
the Z-axis is always vertical. To display the difference between the coordinate
values of all ncasured points and the design values and to judge and output whether
the values is within the allowable range or beyond are the sawe process as the
design data neasurenent. Moreover, in the position neasurenent, if the nane and the
coordinate values of the points are inputted, the actual coordinate values are re¬

corded with specifying the points in the setting-out function, and if the nane and
the coordinate values of the points are not inputted, the coordinate values are re¬
corded on the neasurenent of general points in standard neasurenent.

in the link neasurenent, it is possible to link the coordinate by re-measuring the
2 to 6 arbitrary measured points.

A Vert ical

XY p Iana

/ .©X point

Or ig in © Hor iaont a 1

Fig. 6.12

Vert icai

Known
paints

Measured
poi nt s

Fig. 6.13
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7. Operation of menus

7. 1 Configuration of Setectlng Venus
CITl

ee« $ D R 4 B »••
1.Measurement •
2. Set environment
3. Dlsplay/frlnt ¿ala

4. Transforaatlon
5. File management

Version : I. ODE
Produced: SOKKIA

CRT6

<Flle management)

I.List of files
2. Copy fi les
].Delete files
4. Transfer data
5.Make designed data
6. Free memory
7.To previous aenu

cmo-i

<Transfer data>
l.Send data
2. Deceive data
S.Transfer paras.
4. To previous aenu

ÿ
CRTfiO

(List of files)

1.Edited files
2.Measured files
3.Dtslgn files
4.All files
5. To previous aenu

CIT60-2

<Send data>
I.EdIted data
2.Measured dala
3.To previous aenu

CRT60-3 CRTfiO-4

(Receive data>
1.Measured data
2. Design data
3. To previous aenu

(Transfer paras. >
(.Transfer format
2. Transfer speed

1.To previous menu

CRTS

(Transformation)

I.Coord, trenefora.
2. Link data
),Edit measured data
I,Display/Print data
5. To previous mem

<TEST> (12)

CRT50

(Coord, transform. >
l.I=pts. 1,2 V*pt. 3
2. I*pts. 1,2 Zt»L 3
]. Origin*! I-aaia-2
i.Enlmrge/Rolst/Tiove
5. To measured data
fi. To previous aenu
(TEST) (12)

CRT50-1

<Enl*rge/8otat/Move)
I.Enlarge/Reduce
2. Rotate/More
3. Temp, compensation
4. To previous menu

(TEST) (12)

CRTSO-2

(Edit measured d»t*>
I, Input coordinates
2. Delete points
3. Shift pt. nuaber
4. Ta previous aenu

(TEST) (12)

on

CRT4

<F3> Function menu
CRT20

dtno-i

CRT40-1

CRT3D-3

(Design data any. )

I.Dais Coa (V/N)
2.D.D. Alloa. Range
3. Print error
4. Nc* Beesat.pl.num
5.R.R. Ml». tense
6. To previous menu

(Messat environment)

l.Std-Meent. method
2. Link meesat. Env.
3.1 of distance*
4. Offset target
S. R. M. Alio». Range
6. To previous menu

(Display/Print data)

1. Edited data
1Design data
1To previous menu

(Setting-out)
1. Input point maber
2. Input coordinates
3.To previous screen

(Angles)
I.Angle btm. 2 lines
1TrlsngUs of Ipts.
1Angle In IV plena
4. Angle in IZ plane
5. Angle in IZ plane
6. To previous menu
(TEST) (12)

(Link meant Env.)
I.Link point num.
2. L£ Alio». Range
3. To previous menu

(Set environment)

I.Meismt envlroment
2. Design dete env.
3. Time / units
4. Materiel tenp.
5. Seeling consttnl
6. Back Initial state
7.To previous menu

(Single target)
I.Input offsets
2.Settlng-out
3.To previous screen

(Measurement)

i.Demo slauletlon
2.Slandard meesst.
3.Design dsta messat
4.Position meismt.
S.Meeemt method
6.To previous menu

(Display/Print datm)

l.Coovdtnalea
2. Dlsl, bte. 2 pts.
3. Angles
1Offsets
5. Area
6. To previous menu
<TEST> (12)

(Offsets)

LI-sils offsets
2 T-exis offsets
XZ-sxls offsets
L To previous menu

(TEST) (12)

(Time / units)

I.('rial time
2. Dlsl. unit select
3. Set dsta
4. Angle unit select
S. Tcep.At*. unit set
6. To previous menu

(Material temp.)
I.Meterlel temp.
2.Eip«nsion const.
3. temp.

4.ataos, press.
S.Prism const
6.To previous menu
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7.2 Operation of menus

[l] Opening Menu
CRT!

*#« S D R 4 B »**
i.Mi'.i siiri'üirn I

2.Set environment
3.Display/Print data
4.Transformation
5.F¡ 1e management

Version : i.OOE
Produced: SOKKIA

If you turn on the power switch of the SDR4E, the following
ÿenn is automatically displayed.
You can select to start an operation among those on the menu
, such as measurement, setting the conditions of environment
or processing the data collected by the measurement.
For this menu, select an item by its number using <!>, <2>,
<3> or <4> keys, or «» or <0> keys to move the cursor on
the item to be selected, and then <Enter> key.

[2] Measurement
C2-1] Measurement Demonstrations! Operations without Instrument Set

CRT21
If <1> is selected in the opening menu, the menu 'Demonstra¬
tion data file setting' appears as shown an the left. To
operate the demonstration data, press <Enter> key in this
menu when the cursor is on any item, for starting.

In the normal measuring, operation for the actual measure¬
ment, if there is no data input from the measuring instru¬
ment, you can not proceed beyond this menu (CRT2Z-9) , but in
the demonstration, the menus beyond this menu can be
observed and you can practice all the operations at the time
of standard measurement. The procedure for operation is the
same as [2-2] Standard Measurement.
The number of measurements at the time of using the demon¬
stration data is fixed in 1 and paints of data Is up to 20.

<Measurement>
, .Demo simulation
2.Standard measmt.
3.Design measmt.
4.Position measmt.

5.Measmt method
6.To previous menu

[2-2] Standard Measurement, Hew Measurement and Link Measurement
CRT22

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 in the mean, the
measurement method specified at the time of environment set¬
ting will be used automatically.
However, in the case of coordinate ¡ink or additional meas¬
urement. the coordinate system based on loaded measurement
data (*DT1) will be nsed instead of the method specified at
the time of environment setting.

<Measurement>
l.Demo simulation
2.Standard measmt.

3.Design data measmt

4.Position measmt.
5.Measmt method
6.To previous menu
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CRT22-1

<Staadard aeasat.>
Input file aaae

—>[TEST ]

F5 • Lí s t
COrigiaal X-axis=2]

Press [f,5] to display
the list of file aaae
aad select a file

CRT22-2

| <Standard aeasot.> |
ÿ l:SAMPLE! .DT 1

2:SAMPLE2 .DTI
3:SAUPLE3 .DTI
4:SDR4C .DTI
5-TEST3 .DTI
fi-TESTi .DTI
7:TEST2 .DTI

Ofl the left screea, what is displayed within the brackets is
the file oaae used at the last aeasnreaent. If this Is OK,
press <Enter> key. If you have ;t«T revise' the file aaae,

aove the cursor using arrow keys or space key to the file
oaae and change it.
For the file aaae. yon aay ase any one character or charac¬
ter s up to 8 in any coabination, but try to use siaple and
easily understandable file naaes.
When you input file naoe to that bracketed area for the file
aaae, please fill it froa the left side position to the
right side.
The characters can he used in file names are as given be1
<A> -» <Z>(capital letter only) <Q> ~~ <9> <->(for No ani-

hyphen)
As for the linked data file naae (having as its initial
letter), it can not be accepted here even if it is input.

If you press <Clear>, you will return to the Measurement
aenu (CRT22).

When you press <FS> key, a file name list can be displayed,

and you can select the file to be processed from the list.
If there are too many files are stored to be displayed
within a single page, the list will have plural pages.

In that case, press page up key <0> or page down key <0>
to jump to the next or previous page so that you can
speedily select aiming file.
For printing out the file naaes, to to £6-13 hist of Kilt
Naaes.
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CRTZZ-3

<Standard measmt.P
Input fila naae

—>[TEST ]

This is a new file
«M33 2. NO

|[0rigin=l X-axis=2]

When the file naae input does not exist, this screen is dis¬
played. After confirming the new file naae. select accord¬
ing to the procedure mentioned below:

<1> Selection of YES : Select if you wish to input a new
file naae.
The aenu changes over to the menu
(CRT22-7) .

<2> Selection of NO : Select if the file naae is not
new. You will return to the aenu
(CRTZZ-1).

If you press <Clear>, you will also return to the aenu
(CRT22— 1) as in <2> 'No' above.

In the case of new measurement, the screen of measurement
aethod specified in environment setting will be displayed
after the screen (CRT22-7).
At the bottoa line, the aethod of measurement specified at
present will be displayed.

CRT22-4

<Standard measmt.b
Input file name

—>CSAMPLE1 ]

F5:m
[Origin=l X-axis=2]

When a old file is specified in the screen 'file naae input'
(CRT22—2) . this system decide the coordinate system of file
( [Origin 1 X-axis Z], [X-axis 1,2 Y (Z)-axis 3] ). and
enter the screen of linking coordinate system automatically.

CRT22-5

<Standard measmt.b

2.Change station
3.To previous screen

<SAMPLE1> (12) (1)

CRTZ2-S *
<Standard acasmt.b

1.Add it ional aeasnt.

3.To previous screen]

<SAMPLEl> (12) {1(

To (5)Add it iona 1 Measurement To (6) Link Measurement
(Shift of instrument station)
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CRT22-7———————j If <Enter> is selected U tie aenu (CRT22-3), a screen shown
<Standard aeasat.> left is displayed, which can function to check whether the

measuring instruaeat is ready for aeasureaent or not.
If the acasuriag instruaeat is not ready, the left screen

Checking will appear in 15 - 20 seconds after the screen (CRT22-8).
Instruaeat...

COrigin»! X-axis»2]

CRT22-8

Standard measat.>

Measuring instrument
is not ready

PressC Enter ]

COrigin=l X-axis®2]

If the screen (CRT22-8) shown left is displayed, please
check whether the aeasuríng instrument is set properly.
In the case that the aeasuring instruaeat is ready, a tone
which indicates that the signals are received will sound
immediately on the aeasuring instrument side asd the menu
[Origin aeasureaent] or CX— 1st pt measurement] in the screen
(CRT22-9 or CRT22-88) will be displayed.
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1. Origin I, X— ax í s 2 Measurement

CRT2Z-9
For new files, the menu as indicated on the left is always
displayed. In » new file, the first oeasared paint is dis¬
played as the origin (Point No. 1).

Meno : Any alphabets can be input. It is OX even if there
is no input for aeao.
Switching capitals/saal 1 letters can be wade with a
touch of <Caps Lock> key.

<0rigin aeasnrewent>
Point nnaber

—>[001]
Memo

—>COrigin ]

F2:Rev.CYES]
F4:Ueasat aethod

Press Cf.2] to specify

whether the reverse
aeasureaent is
perforned or not

CTRZ2-10 v

<Origin measurement
Point number
—>[001]

Memo
—>COr is ia 3

F2: Rev. [YES]
F4'Measrat aethod

This is the simplest aechad to create a coordinate system

used in SDR4C.
In SDR4E, it is possible to conduct reverse aeasureaent.
In case of the first neasured point in a new file, you can
change the aethod of measurement if yon press <F4> key.

CRT22-1I

Press <F4>key to
specify the
measuring aethod
that you want to
change.

<S td. Measst.aethod>
Set present No. : ClH

l.0rÍKÍn=l X-aXts=2
2.X=pts. 1,2 Y=pt. 3
3.X=pts. 1,2 Z=pt. 3
4. To previous seuu

CRT22-12 *
<0rigin measurement

Measure oriugin

I.Con f irm 2. Exi c

Press <Enter> key after confirming each data or after input

of each data for modification, finally press <Euter> key for
finishing the operations to enter the aext menu 'measure
origin', so that you can input aeasureaent commands for the
measuring instrument.
If you press <Cicar> key. you will return to the previous

menu.
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CTR22-13

<Grígin measurement

<Measuring>

CRT22-14

<Origin measurement

SD: 11.3755 ÿ

VA: 87* 13 '30'
HA: 0* 0' 1'
S: 0.Q000

BKWHal 2. Escape

CRT22-15

<Origin measurement

Measure reverse side

1 .í'nní Ir rr 2.Exit

If you select <l>, tbe aeasureaent starts ««Mediately, and
tbe display changes to the screen indicated on the left.
Excepting the operations in the demonstration data file» if
the input data signals from the neasuring ínstruaeat are not
received or if there is a cable disconnection during meas-
urenent or if operation has been started without connecting
the aeasuring instrnnent, the system gives a aessage that as
aeasureaent error happens, restarting measurement is re¬
quired. In this case, press <Enter> key to reset.
If the aeasurcd data are received in order, the aessages
'Measuring and 'Receiving data ...' continue to be
displayed.

*>When the reverse aeasureaent
is not perforaed, enter to CRT22-19.

After the aeasured data have beeo received, the display is
as indicated in the figure on the left, with the slope line
distance froa the center of the aeasuring instruaent to tbe
origin (3D), vertical angle (VA) , horizontal angle (HA) and
deviation of aeasuring instruments due to the nuaber of
measurements (S) . as data of the aeasuring point.
However, in the SDR4E, each XYZ is automatically calculated
and saved as O.QQOOa coordinate origin. When print command
after each measurement has been input, the coordinate data
as indicated in the figure on the next page, is printed.

Vhen the reverse measurement
is performed,
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CRT22-16 CRT22-I7

<Origin aeasuraaent>

<Heasuring>

Beyond
allowable range......--->

<0rlgln aeasureaent>
Allowance range over

dS:
dV:
dU:

0.3
32
0

Accept

ÿ (1.On)
( 30')
( 30')

2. Escape

Within
allowable range Accept] [2.Escape]

When the result of
reverse aeasnreaent is
beyond the range which
is specified- in en¬
vironment setting, the
difference between the
distances aeasured
reversely and the
angles aeasured
reversely will he dis¬
played.

CRT22-18

<Origia aeasureoent>

SD:
VA:
HA:
S:

,Accept

11.3755 o
87* 19 '30'
o* o1 r
0.0000
2.Escape

( Back to CRT22-1S )

When the result of reverse aeasurement is in the range which
is specified in environaent setting, the average values of
aeasured distance and aeasured angle will be displayed.

- 44 -



CRT22-19
ÿ

<X-ax¡s »easureaent>
Point aunber
—>C0Q2]

Meno—>[X-axis ]

F2:Rev.[YES]
<TEST> (1) (1)

CRT22—20

<X-axis neasurenent>

Create X-axis

.Con { irm 2. Escape
<TEST> (1) {1}

When the aeasureaent of coordinates of origin is coapieted,
by measuring the coordinates of a point alone the X direc¬
tion, the XZ coordinate plane, including the X coordinate
(naaely (+)X) is fixed.
In the saae aanner as aeasureaent of origin-, when the prep¬
arations for aeasureaent of the second point (X direction)
is coapletcd, start the aeasurtng operation.

Y ( +>

A O 0 3 •—
Target point

A O O 2
X poA O O 1

Origin

(X ,Y ,Z =0 )

tnstr.Stn.CA]

(Xl.Yl.Z 1)

X ( + )

\

Fig. 7.1
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CRT22-21 CRT22-22

<X-axis measnre»eot>

<lleasuring>

<TEST> (1) 0)

<X-axis neasure*ent>

8. 8097 ÿ

86* 3 * 47'
60*38' 8'

0.0000

__
2. Escape

<TEST>
"

(1) (1}

SD
VA
HA

S
.Arccpt

CRT22-23

<X-axis seasureaent>

Measure reverse side

[ .Con f irm
<TEST>

2. Exi t
(1) (1)

When reverse
neasureaent is
perf oraed,

CRT22-24

<X-axis neasureaent>

<Measur ing>

<TEST> (1) Ü}

When reverse
neasnrenent is
not perforaed,
enter to CRT22-27.

CRT22-2S

<X-axis neasurenent>

SD: 8.8097 a

VA: 86* 3 '47'
HA: 60*38' 8'
S: 0.0000

[HTWíffn 2. Escape
<TEST> (1) {1}

CRT22-27

<X-axis neasureaent>

X
Y
Z

1 .Accept

<TEST>

10.4125 a
0.0000 a
0.0740 a

2. Escape
(1) (1!

[I.Accept]

CRT22-Z6 *
<X-axis aeasureaent>
Allowance range over

dS
dY
dH

0.3 aa (l.Onn)
42 ' ( 30')

10 ' ( 30')

i.Accept

<T£ST>
2. Escape

Cl) (1)

[2- Escape]...........>( Back to CRT22-19 )

Confirming the instrunent station data aeau after receiving
the input signal froa the measuring instrunent if <1> key is
pressed, the coordinates of point X are displayed with re¬
spect to the coordinate origin.

When the neasuring operations for the origin and point X are
conplctcd, these coordinate values are saved in the file,
and even if the power is switched off, this data is retained
in ncnory.
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Print out saaple of the coordinates of origin and X points

<TEST>

PT-2
C0riginal X-axis=2]
REP. I-
2TRGC1) 0.
2TRG(2)
TEMP.
EP.

QQQO ÿ

0.0000 ÿ

*20.000 -C
O.OOOQIZ

SCL, -I.000000
START: 10/29/1995 13:15:14

'0013 MEMO:Oriffia point
X- 0.0000 a

Y= 0.0000 a
2s 0.0000 a

"002] UEMO:X paint
X= 10.4125 a
Y= 0.0000 o
U 0.0740 a

END: 10/29/1995 13:16:07

'Nuaber of aeasured points

ÿTines of aeasureaent
•Distance between the paired points
'Distance between the paired points

-Set value of teaperature

•Set value of expansion rate
-Seal ins constant
-Starting tiae of aeasoroaent

(1)
(1)

-Finishing tiae of aeasureneat
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(1) Target Point Measurement (Single target)
CRT22-28

<Single target>

Point number

—>C003]
Mean

—>CS ingle ]
Fl:Target F3:Menu
F2:Rev. [YES]
<TEST> (2) (1)

CRT2Z-29

<SingIe target>

Single target

Measurenent

t .('onf irc
<TEST>

CRT22-30

2. Exit
(2) {1}

<Single target>

SD:
VA:
HA:
S:

I.Accent
<TEST>

11.9341 a

92* 46 '46'
IS* 3 '29'
_ 0. 0000

2. Escape
(2) (1)

CRT22-31 i
<Singl e target>

X: 2.0001 m
Y: -0.01G8 a
Z: 0.0035 a

ÿl.Accept 2. Escape
(2) 11}J<TEST>

The measurement of eacb coordinate of object to be aeasured
is started after setting the coordinate axes. (If the origin

and X point can be set on the object to be aeasured, the
ÿeasuring operations can be greatly reduced)
In this case, aeasure the targets already arranged, one by

one in the usual way, then aeasure the single target for
finding the respective coordinates. Measure two targets as
a set, using the system of Measuring paired target to find
the third point. You can proceed with the aeasureacnt of
single target noraally. If you select the single target

aeasurenent, you can proceed with the measurement in se¬
quence for the points after this third point, exactly the
same way as for the first point (origin) and second point
(X point).

The letters and figures in the brackets on the bottom line
of each display mean as follows:

<>
O
ÿ

Name of current file.
Number of coordinates saved in the file.
Times of measurement by the measuring instrument
is set with environment per one target point.

On the left screen, for example, it is indicating that the
file named <TEST> stores the data of 2 target points which
have been measured and the times of measurement by the meas¬
uring instrument is set 3times per one target point.
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(2) Target Point Measurement (Paired Target)

CRT2Z-32

<Paired targrts>

Point nnsber
—>[004]

Memo
—>CPa ired ]

FltTarge-t F3:Menu
F2'Rev.[HO]

<TEST> (3) {1}

1st paint

2nd paint

3rd point

Target point

Fig. 7.2

CRT22-33

<Dist. btw. target>

i:Equal distance
2: 0.2500 m
3: 0.0500 a

Number—>Cl]
<TEST> (3) (U

CRT22..1
<Paired tar~grts>

1st pt measurement

1.Conf irm_ 2. Exit
<TEST> (3) (1)

CRT22-35

<Paired targrts>

SD: 7.3166 a
VA: 89*50* 2'
HA: 343*32*49*
S: 0.0000

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

If direct measurement of a point is not possible due to
difficulty in setting the targets or because of an obstacle
between the measuring instrument and the measuring point,

then as indicated in the figure above, three points at a
same spacing on an arbitrary axis are taken and two targets

are measured to determine the coordinates of the third point

In this case, the paired target <F1> in the above screen
must be selected. (See C3-2], Measurement Environment).
When the paired target is selected, the paired targets menu
appears as shown left uppermost. In case the spacing be¬
tween target points have been determined in the set enviroa-
ÿeac(defaul t)#eau for new files, the spacing will be dis¬
played as the left screen. However, if the spacing have not

been predetermined, they will be automatically set equal

without displaying the left screen. If <Clear> hey is
pressed on the left uppermost screen, the single target menu

wi 1 1 be disp layed.

The method of measuring each point is exactly the same as in
the case of a single target, but make sure you measure froa
the target which is the farthest from the point whose coo
dinates are to be measured.
Pressing <Fl> key works to switch over the menu from single

target to paired target, or vice versa, so please press <Fl>
key to repeat paired targets, mode. If you finish all of the
operation of paired target, the screen will return to the
single target menu, and if <2> is selected, the paired
targets menu will be displayed again.

The screen on the left is an example of the display of coor¬

dinates of the first point. These values will not be saved
as final data, just as in the case of data of instrument
station, therefore if this data is required, please take
notes at this stage before you press key <l>.
The screen of the display of coordinates of the second poir<

is the same as the first point.

To CRT22-36
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CRT22-3G

<Paired targrts>

2nd pt aeasureaent

.Con t irir

<TEST>
2. Exi t

(3) Ü)

CRT22-37 I
<Paired targrts>

SD: 7. 3093 o
YA: 90*22' 9'
HA: 343" 27 * SZ"
S: O.QOOO

IMBffHI 2. Escape

<TEST> (3) {1}

CRT22-38

<Pai red targrts>

X: -0.S757 a
Y: -0. 7297 a
Z: -O.S031 m
l: 0. 0650 m

ÿ! .Accept 2. Escape
(3) U}|<TEST>

The screen on the left is an example of the display of coor¬
dinates of the third point.
After measurements are completed, only the values of this
third point will be saved as coordinates for this point
nuaber.
The L value in the figure indicates the distance measured
between the first point and second point of the paired
target.
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(3) Measurement Based oa Offsets

The measurement based on offsets is to determine the final coordinates of a
measured point by the addition of the defaults values (dX, dY, dZ) to its
measured coordinates.
The defaults must be inputted every one point. Ihea the measurement of one
point is completed, the default values are initialled tero (0).
During the iaput of defaults, if <Clear> key is selected, the default values
will be initialised zero (0), and tbe function based oh offsets will be
del eted.

CRT22-39 CRT22-40

<Single target>

Point number—>[003]
Memo

—>[Single 3
Fl:Target F3:Menu
F2:Rev.[YES]
<TEST> (2) ID

Use key F3 to
pop up the menu
screen.

CRT22-42

<Sing!e target)-

Single target

Measurement

1 .Conf irm
<TEST>

_ 2.Exit
(2) ill

<SingIe target>

I.Input offsets
2.Setting-out

3.To previous screen

<TEST> (2) 11}

CRT22-41

When the next menu is
popped up, input the
def aul ts.

<Sing)e target)
Input offsets

dX:[ 0.0100]»
dY:[ 0.0080]»
dZ'C 0.00003a

<TEST> (2) {1}

Return to the
CRT22-39 screen
when the input of
defaults is completed.

CRT22-43

<Singlc target)

<Mcasur ing>

<TEST> (2) {1}

To CST22-4S

CRT22-44

<Sioglc target)

SD: 4. 5994 a
YA: 82* 37 ' 10*
HA: 305* 16' 3'
S: 0.0000

mmm 2. Escape
<TEST) (2) ID

In case of
[No reverse measurement] ,

* i t goes to CRT22-49.
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CRTZZ-4S CRT2Z-46

<S lacle target>

Measure reverse side

I.(!nnf ir
<TEST>

2.Exit
(2) (1)

Within the allowable
range.

CRT22-4S

<S ingle target>

SD: 4.5994 a
VA: 42*37' 10'
HA: 305* 16' 3*
S: 0. 0000

1WHBIH 2. Escape
<TEST> (2) {1}

CRT22-49

<Single tarxet>

Oleasuri ng>

<TEST> (2) (1)

, Beyond the allowable
; range.

CRT22-47

[1.Accept]
< --

<S ingle target>

Al 1owance range over
dS: 0.3 aa (l.Oaa)
dV: 31 ' ( 30')
dH: 0 ' ( 30')

ÿ1.Arcrpt 2. Escape
(2) (1)|<TEST>

<5 ingle target>

X: 3. 1837 a
Y: --8. 9363 o
Z: 0. 0599 a

ÿI .Accept 2. Escape
(2) (1}|<TEST>

Resul t =
3.1837 =

-8. 9363 =
0. 0599 =

• [2.Escape]

( Return back to CRT22—39 )

aeasured value + default Value
3.1737

-8. 9443
0. 0599

+
+
+

0.0100
0.0080
0.0000
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(4) Setting-out Function

Setting-out function is to input the horizontal and vertical angle froa the
position where the neasuring instrument is directing at, to the position of
the designed coordinate (X, Y, 2), and the measuring instrument hecoae the
specified value. Under this condition, aeasnre the slope distance several
tines and deteraine the position for design by setting the target at the
expected position.
But setting-out function can not be used in the aethods of 2 targets aeasnre-
aent and reverse aeasureaent.

CKT2Q-50

<Sisgle target>

Point nuaber
—>[QQ4]

Heno
—>CSingle 3
FlÿTarget F3iMenu
F2:Rev. [NO ]
<TEST> (3) {!)

Use key F3 to
display the
nenu screen.

CRT22-51

<Single target>

l.Set offset
.Sel ting-out

3.To previous screen

<TEST> (3) {1}

CRT22-52

<Setting-out>-

1.Input point nuaber
\¿. Inpm c »o r <1 1 na t ns
3.To previous screen

<TEST> (3) {1}

CRT22-53

<Setting-out>
Input coordinates

X = 10.3052 a
Y * -9. 0857 n
Z = 0. 0000 a

<TEST> (3) {11

In case of standard aeasureaent, <1> 'Input point nuaber'
can not be used because the point nuaber, the point naaed
and the coordinate values are not loaded.
If <2> 'Input coordinate' in the screen (CRT22-53) is
selected, you can obtain the accurate position by inputting
the coordinate value of the coordinate every point.
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TV

CRT22-54

<Settiag-out>

Please 'O'Settiug
of dHA.

I .íloní irn 2. Exit
<TEST> (3) (1)

CRT22-55

<Set t iag-out>
Adjust device's ver¬
tical angle based on

ZA:[ aril'43']
then, please select
[Conf ira],
IWtf.liUlii.l 2. Exit

<TEST> (3) {1}

Screes of aeasuring

instrument ( 1)

\i

dHA 34*37*37'
-7 HAR 203*45' 18*

T- Screen of aeasuriog
instrument (2)

dHA '0* 0' 0'
BAR 238* 23 '54'

•A

ZA 57" 2 5 '45"
.7 HAR 238* 23' 54"

ZA as* 11 *43'
HAR 238* 23 '54'

CRT22-56

<Settiag-out>

Measure target

I.l.nn f irra

<TEST>
2. Exi t

(3) (1)

CRT22-S7

<Settiog-out>

SD: 11.5755 a
VA: 88" 11*41'
HA: 238" 23 '58"
S: 0.0000

HKWWSI 2.Escape
<TEST> (3) (U

CRT22-S8

i <Setting-out> I
X 3. 5522 a
Y -0. 4892 a

Z -0.1954 a
dX -0.0001 a
dY -0.0002 a
dZ 0. 0001 a

Hi - ArrrnlÿSWmTETri»
1

[[.Accept] :Next aeasureaent screen
[2.Escape] :To CRT22—56
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(5) Additional Measurements
CRT22-59

<Standard aeasat.>

.Allill 1 I IM1.I

2.Change station
3.To preyious screen

<TEST> (12) 11)

CRT22-60

<Single target>
Point auaber

—>CQ13]
Meno

—>[S ingle 1
FlÿTarget F3:Meon
F2:Rev.[N0]
<TEST> (12) (1}

In case of re-aeasureaent after stoppiog'The"aea~suring op¬
eration once by switching off the power or In case of re¬
turning back to the opening aenu, if the sane file naae is
inpnt in the (CRT22-1) aenu, then the aenu indicated on the
left is displayed.
When it is confiraed that there is no change in the position
of the measuring instrument, select <1> Old instrument sta¬
tion, and you can continue with the saae measuring operation
as before, with additional point nnmbers.
After the break, if a considerable amount of Time has
elapsed, and if there is a suspicion of a change in the
position of the measuring instrument, then follow the pro¬
cedure oatlined in <2> New instrument station (Link Ueasu
aent) on the next page.
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(6) Link Measurement (Shift of instrument station)
When conducting SDR4E link aeasureaent, in order to improve the accuracir. the
naaber of points used for the link can be set to be 2 to 6 at the tiae of en¬
vironment setting.

The lower-limit nuaber of points (ainiana number) used for link is different
dne to different aethods of new aeasureaent (Coordinate creation). For ex¬
ample, the minimum nuaber of points is 2 for link with the coordinate which is
determined after the new aeasureaent using the method [Origin 1, X-axis 2],
while no link with a coordinate is possible when [X-aiis 1, 2 Y(or Z) -axis 3]
is applied nnless there are 3 points for link. In this case, if 2 points are
supposed to be set at the tiae environment setting, a 3-point link will be
conducted autoiaa ti cal 1y in this system.

CRT22—S 1

<0rigin=i X-axis=2>

1.Additional neasmt.

3.To previous screen

<SAUPLE1> (12) (1)

CST22-62 v

<Link coordinates)*

Link point num. [ 3}

Input 1st point

number
->[5 3

FZ- Rev. [YES3 F5:List
<SAMPLE1> (12) (I)

C RT22—64

(Link coordinates)*

1st point No. [ 5]

Measure 1st
point

IMm.lllM 2. Exi t
I<SAUPLE 1> (12) (I)

To shift the position of the measuring instrument in se¬
quence and to measure with reference to the same coordinate
axes as before, it is necessary to measure the 2 previously
measured arbitrary points once again and calculate the link
with the coordinate aies.
In menu (CRT22-59) , if you select <2> New instrument station
, first the message for measuring the already known 2 to 6
points is displayed, therefore finish the measurement of
these 2 to S points before starting with the measurement of
the 3rd to 7th point.
Input the point numbers of the 2 to 8 arbitrary points which
are already known and which have been measured prior to
shifting the measuring instrument, without making any mis¬
take. However, any sequence of measurement of point numbers
can be used.

CRT22-63

ÿ* >
Use key F5 to
display and
select point
numbers.

<Link coordinates)*

1 Origin
2 X-axi s
3 Blk No. 1- I
4 Blk No. 1- 2

6 Blk No.
7 Blk No.

2- 1
2- 2

CRT22-G5

<Link coordinates>

List of point numbers
with memos, if they

have been input before
the instrument posi¬
tion is shifted, can
be d isp 1ayed by press-

ing <F5> key. If you

press <Eater> key on a
point number with
memos which you want
to select, it is auto¬
matically set in the
input field of point

number.

<14casur ing>

<SAMPLE!> (12) (1)

To CRTZ2-6G
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CRT22-66

<liok coordinates)

SD: 8.4073 a
VA: 88* 36 *46"
BA: 44*52*28'
S: 0.0000

KfBHSIl 2. Escape
<SAHPLE1> <12) 11}

->Id case of [No reverse aeasureaent]
it joes to CRT22-71.

CBT2Z-67 CRT22-68

<L ink coordinates)

Measure reverse side

t .Cnnf irm_ 2.Exit
<SAMPLE1) (12) {1}

frthia al lowable
range

CRT22-S9

<Link coordiaates>

SD
YA
BA

S

8.4078 a
88* 36*46'
44*52*28'—fc-OófrO—

I .Ac crp t_ 2. Escape

<SAliPLE!> (12) {1}

[1.Accept]----— -

CRT22-71

<L ink coordinates)

Link point nuo.[ 3]

Input 2nd point

nuaber —>[6 ]
F2: Rev. [YES] F5:list
<SAMPLEl> (12) (11

<Liuk coordinates)

<Measuring>

<SAMPLEi> (12) {1}

¡ Beyond allowable range
CRT22-7Q *

<Link coordinates)

Allowance range over
dS
dV
dH

0.3 aa (l.Qaa)

24 ' ( 15')
0 ' ( 15')

I.Accept
<TEST)

2. Escape
(12) (1)

• [2.Escape]
t-----------Retnrn to CRT22-62 )

CRT22-72

« >
Use key F5 to
display and
select point

nuabcrs.

<Link coordinates)

1 Or igi o
2 X-axis
3 Blk No. 1- 1
4 Blk No. 1- 2
5 Blk No. 1- 3
6 111 k No. 2- 1
7 Blk No. 2- 2

ÿ t

To CRT22-73
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CRT22—7 3 CRT22-74

<Link coordiaatas>
2nd point No. C 6]

Measure
the 2nd point

imffltnm z.Eiit
<SAMPLE!> (12) (1)

C8T22-75

<Link coordinates>

SD: 8.4915 a

VA: 86" 17'57*
HA: 50" 50'20'
S: 0.0000

1MWW1TI 2. Escape

<SAMPLE1> (12) (1)

<link coordinated

Oleasnri ng>

<SAMPLEl> (12) (1)
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CRT22-76 i
<Liak coordinates>

Link point noa.C 3]

Input 3rd point
nuaber

->C7 ]
F2:Rev.CYESj FSrList
<SAMPIE1> (12) íl)

< >
Use key FS to
display and
select point
nuabers.

CRT22-77

<Link coordinates>
1 Or igi n
2 X-axi s
3 Blk Mo. 1- 1
4 Blk Mo. 1- 2
5 Blk Ho. 1- 3
6 Blk Ho. 2- 1

CRT22-78

<Li ak coordi na tes>
3rd point No.C 7]

Measure 3rd
point

i.Canf irm 2. Exit
<SAHPLE1> (12) {U

CRT22-79

<Liak coordinates>

<Measaring>

<SAMPLED CI2) (1)

CRT22-80

<Link coordi nates>

SD: 8.4901 a
YA: 86" 26 '29'
HA: 50*50' 5"
S: 0.0000

ÿ1.Accep

|<SAMPIE1> (12) {1} 1

I
To CRT22-81
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CRT22-81 i
<Liok caordlnates>

dX:
dY:
dZ:

! .Coní -
<SAMPLE1>

0.0002
0.0000
0.0002

Ese
(12)

3. Err
(D

If the re-measuring operations of the 2 to 8 already known
points are completed, the difference in values of the coor¬
dinates f roa the previous measurement is displayed, as in¬
dicated in the figure on the left, therefore judge whether
these values will cause any problems in the aeit Measure¬

ments and then proceed with the aeasuring operations.
The link error per point differs from each other, and the
average error of all points is displayed in this screen.

i T*-».Select <3> error to display the
link error of all points.

CRT22-82 * CRT22-83

<Sing!e target>
Point number

—>[013]
Memo—>C ]

FlrTarget F3:S(enu

F2:Rev.CNO ]
<SAMPLE 1> (12) (1)

<Link coordinates>
[001]dX= 0. 0000a

dY= 0. 0000a
dZ = 0.0000a

[00Z]dX= Q. 000 1a
dY= 0.0000a
dZ= 0.0002a

<CEnter] or [CIear]>

The aethods of measurements after the fourth point are
exactly as mentioned before but the instrument station ID
and point number will change progressively and
autoaat ical !y.
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2. X-axis I, 2 Y-axis
CRT22-83

<Standard Ueasat.>
Input file naie

—>[TEST ]

Thisis a new file
MBR 2.NO

iCX-pts. 1.2 Y-pt. 3]

CRT22-84 I
<X— 1st pt neasot.>

Point number
—>[001]

lleno
—>COr¡íIa 3

F2:Rev.CNO ]
f4*Ueasnt method

3 Measureaent

If [X-axis 1, 2 Y-axis 3] is specified as a new aethod of
aeasureaent at the tiae of environment setting, the selec¬
tion of 'Standard aeasurement' froa the aenu will result in
the processing shown in the following screens (After
CRT22-34).
The aeasureaent of [X-axis 1. 2 Y-axis 3] is a aethod of
coordinate determination based on the first 3 aeasured point

Thus, the Z-axis will no longer be a vertical axis just as
in case of [Origin 1, X-axts] aeasureaent.
It will be directed in an arbitrary ansie deteraincd by the
3 aeasured point.
When reverse aeasureaent is not perforaed, the processing
aethod is exactly the saae with '1. Origin I X-axis 2 Heas-
ureaent' except the subjects seatioaed above.

In case of the first aeasured point In a new file, you can
change the aethod of aeasureaent if you press <F4> key.

To CRT22-86

Measuring nethod setting screen
CST22-85

<Std.Measnt.nethod>
Set present No. • [23

1.Origin3»! X-axis=2

3.X=pts. 1,2 Z=pt. 3
4. To previous ecnu
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CRT22—8 6 CHT22-87

<X— 1st pt aeasat.>

Measure the first
point of X-axis

I .Cnní lrra 2.Exit

<X-Ist pt aeasnO

<Measurin«>

CRT2Z-8Í

<X-lst pt oeasnt.>

SD
YA
HA

S
i.Aocep 1

11.3755 n
87* 19*30'
o* o* r
0.0000

2. Escape

CST22-89 I
<X~2ad pt measat.>

Point number
—>[002]

Meno
—>CX-aiis ]

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

CRT22-90

<X~2nd pt measat.>

Measure the second
point of X-axis

I.Con f irii
<TEST>

2. Exi t
(1) (11

CRT22-91

<X~2nd pt measnt.>

<Heasur inp>

<TEST> (1) (11

To CRT22-92
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CRT22-92

<X-2nd pt aeasat.>

SD
VA
HA

S
.Accept

<TEST>

8.8097 ÿ

86" 3 '47'
60*38' 8'

0.0000
2.Escape

(1) {1}

CRT22-93

<Y-axis neasure«eat>
Point ounber
—>[003]

Veno
—>[Y-axis 3

F2:Rev. QiO ]
<TEST> (2) ÍU

CRT22-94

<Y-axis aeasureaeat>

Create Y-axis

1 .Conf irm
<TEST>

2.Exit
(2) {1}

CRT22-95

<Y-axis aeasureneat>

<Veasuring>

<TEST> (2) {1}

CRT22-96

<Y-ax¡ s aeasureoent>

SD
YA
HA

S
[.Accept

<TEST>

4.5994 >
82* 37' 10*

305* 16' 3'
0.0000

2. Escape
(2) U)

CRT22-97

<Y-axis aeasureaent>

3.1740
-8.9444
0.0000

i.Conf irm
<TEST>

2. Exit
(2) 1U

When the aeasureaent
of CY-axis 33 is com¬
pleted, the coordinate
of the 3rd point is
only displayed.

The ncasureracat of any points froa the 4th point will be
the sane with '1. Origin 1 X-axis 2 Measurement' from the
3rd point.
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3. X-axis 1, 2 Z-axis 3 Measurement
CRT22-98————————i If [X-axis 1, 2 Z-axis 3) is specified as a new Method of

<Staadard Heas«t.> measurement at the time of eaviroaaent sett ins, the selec-
laput file aaae tion of 'Standard aeasur eaeat* froa the aenu «ill result in

the processing shown in the following screen (After CRT22-99
—>CTEST ] ).

The processing acthod is exactly the sane with "2. X-axis
This is a new file 1,2 Y-axis 3'.

CRT22-99

<X-lst pt aeasat.>
Point nuaber
—>[001]

Meaa
—>C0rigin ]

F2:Rev.[NO ]
F4:Ueasnt method

<Staadard Heasat.>
Input file aaae

—>[TEST ]

Thisis a new file
WTO 2. NO

[X=pts. 1,2 Z=pt. 3]
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[2-3] Designed Data Measurement

It is necessary to load the designed data before conducting a measurement
ÿethod based on these designed data. No aeasureaent is possible if there is no
designed data.
When conducting the measurement, be sure to specify those points of designed
data and measure a point corresponding to a designed point using the measaring
instrament.
Hence, it is possible to make comparison between the designed data and the
ÿeasurcd data.

I. New Measurement and Link Measurement

When conducting a new measurement based on designed data, first measure poir
corresponding to 3 to 6 arbitrary points of designed data. Hence, any measured
point (distance measurement or angle measurement) after the 4th to 7th point
will be of coordinates (X, Y, 2) inside this designed coordinate system.

When conducting a link measurement, it is similar with the case of new measure¬
ment, i.e. you can use either the 3 to 6 designed points or 3 to 6 arbitrary
aeasured points for link. When the designed data are used for link, data be¬
fore the link and the measured data after the link will be of entirely differ¬
ent contents. Hence, 3 to 6 arbitrary measured points are used for SDR4E link.

CRT23

<Measure>
l.Deao simulation
2. Standard measmt.
3.Design data racasmt
4. Position measmt.
5. Measmt method
6.To previous menu

CRT23-1 CRT23-2

<Dcsigo data measmt>
Input the design

data file name

—>[TEST2 ]

F5:ltst

>
Use key F5 to
display and
select f i lc
name.

<Design data measmt>
I:SAMPLE 1 .DES
2:SAMPLEZ .DES
3:SAMPLE3 .DES
4 :SDR4C .DES
5-.TEST3 .DES
6.TEST1 .DES
7:SAHPLE4 .DES

v

To CRT23-3 To CRT23-5
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CRT23-3

<Desim data «easat>

Checking
Instrument...

CRT23-4 I
<Design data measat>
Input the design
data file name

—>CTEST2 ]

This is a new fi le
2. NO

CRT23-5

<Design data neasat>
Input file name

—>[SAMPLE2 ]

CRT23-8

CRT23-S *-ÿ' CRT23-7

<Design data measmt>

.Aild 1 11una I mcasrct .
2. Chante station
3.To previous screen

<SAMPLE2> (12) (!)

<Desitn data aeasmt>

[.Additional measmt.

3.To previous screen

<SAMPLE2> (12) {[}

(Go to CRT22-S0) CRT23-9 (See fron CRT 22—62 for reference)

<Mcasure 1st point>
Point number

—>[001]
Memo

—>[8lk No. 1- 1]

F2:Rev. [NO ] F5 :Lis t

« >
Use key F5 to
display am]

select point

numbers.

<Measure 1st point>
01k No. I- 1
B 1k No.
811c No.
81k
Blk
Blk
Blk

No.
No.
No.
No.

1- 2
1- 3
2- 1
2- 2
2- 3
3- 1

To CRT23-10

designed data. But if there are
column of memorandum in case of new measurement.
will be no progression to the next screen (CRT23-1Ü).

In case of designed
data measurement,
characters can be in¬
putted into the column
of memorándum in tho
screen of memo-input
(CRT23-8). Search
these characters to

f in d out points of the
only the blanks in the

there
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CRT23-10 CRT23-11

<Measure 1st point>

Measure 1st
po int

1 .(!o n f ir m 2. Hzi t

<Measure 1st point)

<líeasuriní>

CRT23-12

<Measure 1st point)

SD
YA
BA

S
I.Arcrpi

11.3755 o
87*19*30'
0* 0* 1'

_ 0. 0000
2. Escape

CRT23-13 'I'
<Measure 2nd point)

Point number
—>C002]

Ueao
—>[BIk No. 1- 2]

F2:Rev.CNO D F5:List
<TEST2) (1) {1}

CRT23-I4

< >
Ose key F5 to
display and
select point
numbers.

<Measure 2nd point)
1 Blk No. 1- I

Xo. I- 2
3 Blk No. 1- 3
4 Blk No. 2- 1
5 Blk No. 2- 2
6 Blk No. 2- 3
7 Blk No. 3- 1

CRT23-15
ÿ

CRT23-16

<Measure 2nd point)

Measure 2nd
point

1.Conf irm
CTEST2)

2. Exi t
(1) ÍU

<Measure 2nd point)

<Heasur ing>

<TEST2> (I) {1}

To CRT23-17
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CST23-17

<Heasure 2nd poiat>

8.8097 o

86* 3'47'
60" 38* 8'

0.0000
2.Escape

<TEST2> (1) (1)

SD
VA
HA

S
!.A c r e o f

CRT23-18
ÿ

<Heasure 3rd point>
Point number

—>[003]
Heno

—>CB1k No. I- 3]

F2:Rev.CNO ] F5 :List
<TEST2> (2) {1}

CR23-20 I
CMeasure 3rd point>

Measure 3rd
point

I.Conf irni

<TEST2>
2.Exit

(2) (1)

CRT23-19

ÿ* >
Use key F5 to
display and
select point
numbers.

<iieasure 3rd point>

1 Bile No. I- 1
2 Blk No. 1- 2
3 Itlk No.
4 Blk No. 2- I
5 Blk No. 2- 2
S Blk No. 2- 3
7 Blk No. 3- 1

CRT23-21

<Measure 3rd point>

<lieasor ¡ng>

<TEST2> (2) {1}

CRT23-22 CRT23-23

<Measure 3rd point> <Measure 3rd point>

SD: 4.5934 a X: 6.7320 a
VA: 82" 37 * 10' -ÿ Y: 0.0200 a
HA: 305* 16' 3' l: 0.2051 a
S: 0.0000

ÿ1.Aneen t W<HYT3Tm ÿi.Arce piVAaram

|<TEST2> (2) 11) <TEST2> (2) {11 |
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2. Comparison with Designed Data and Measured Data

Vhen measuring each point based on designed data measurement, the difference
between the designed data and the measured data is displayed.
By Specifying CCoaparison (Yes)] at the tine of environment setting, data can be
compared with the designed data.
Basically, it is needed to specify before the neasnrenent, the memo of designed
data corresponding to the measured point. If the memo-column is blank or input¬
ted (<Shi f t>+<4>) on the first character, no coaparison with the designed
data ti 11 be done.

CRT23-24

<Single target)

Point number
—>[013]

lleno
—>[8U No. 5- 3]
Fl:Target F3:!lenu
F2:Rev.CNO ] F5:List
<TEST2> (12) {1}

<- >
Use key F5 to
display and
select.

CRT23-2S

<S iQg 1a target)

IS BIk No. 5- 2
IB BIk Xo. 5-3
17 BIk Mo.
IS BIk No.
19 BIk No.

5- 4
6- 1
6- 2

20 BIk No. 6- 3
21 BIk No. 6- 4

CRT23-26

<Single target)

Single target

Measurement

1 .Ton I irm_ 2.Exit
<TEST2> (12) (1)

In SDR4E. it is possible to compare the measured data with
the data and to see whether the measured data is within the
allowable range specified at the tine of environment setting
by selecting <F5) key in the screen (CRT23-24). If the re-
suit of coaparison is within the allowable range, the result
of measurement will be accepted unconditionally. On the
other hand, if the result of coaparison is beyond the allow¬
able range, a warning sound will be given, and the follow¬
ing information will be displayed.

Q The error between the designed data and measured data.
(2) The allowable range specified at the tine of environ¬

ment setting

© The value obtain from is reduced by the value ob¬
tained f rom '2.*
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CRT23-27 CRTZ3-Z8

<S ingle target)

SD: 2.9674 >
VA: 114*10*09*
HA: 148* 12*38*
S: 0.0000

ÿl. H- |2.Escape

[<TEST2> (12) U)

CRTZ3-29 J
<S ingle target)

X: 6.8713 a
Y: 6.3661 m
Z: 1.3054 m

ÿ .Ac i' in1 1 2. Escape

|<TEST2> (12) (1)

<Sias 1e target)

dX: 12.3» tX: 10»
dY: -5.5m tY: lOwm
dZ: -2. 7m tZ: IQaa

2.3 aa
aa
aa

2.Escape

dX-tX:
dY-tY:
dZ-tZ:

The above screes (CRT23-28) is displayed only is such cases
when the aeasurenent error between the aeasured data and
the designed data excess the allowable range specified at
the time of environaent setting or when the allowable range

is set to be isro (0). Hence, there is no display if the
error is within the allowable range.

What Is displayed is
•dX. dY, dZ

•tX. tY, tZ

•dX-tX, dY-tY, dZ-tZ

shows as follows:
: Subtraction of designed data from

the neasured data (error)
: Allowable range specified at the

tiae of environaent setting (it is
of :±)

: Subtraction of the allowable range

from the error.
(If the error is within the range,

C..........] will be shown.
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[2-4] Position líeasureaeat

CRT24

<Ueasnreaent>
l.Deao siaulation
2.Standard aeasat.
3.Design data aeasat
1.I'dsilt Oil nr.,smi .
5.Measat aethod
6.To previous aenu

CRT24-1 i
<Position aeasat. >

Input the design
data file aaae

—>[T£ST2 ]

F5:List

The designed data aust be loaded before coadactlng position
aeasureaeot. - -------
If the designed file aaae is inputted Into the coluan of
aeao in the sereeo (CRT24-1) » the coordinate value of each
point specified the position by the setting-oat function
will be aeasnred and stored. If the coUan of aeao is blank
, the point will be aeasured directly. However, the Z-aiis
always sets vertical.
It aust be specified at the tiae of environment setting whet
her 2 or 3 points are used for the new measurement.
Link aeasureaeat based on position neasureaeat applies to
'1. Origin i X-axis 2 líeasureaeat"' in standard aeasoreaent.

CRT24-2

<.....--->
Use key F5 to
display and
sel ect file
naaes.

<Position aeasat. >
I:SAUPLE1 .DTI

.hit
3:SAMPLE3
4 :SDR4C
5:TEST3
6 :TEST1

.DTI

.DTI

.DTI

.DTI
7:SAHPLE4 .DTI

CRT24-3

<Position aeasat. >
Input the design
data file naae

—>[TEST2 ]

This is a new file
IBB 2. NO

CRT24-4 *
<Posi tion aeasat. >
Input file naae

—>[SAMPLE2 ]

CRT24-5 *
<Pos iti on aeasat. >

I.Aihi i l i on.1 1 liii-.tsmt .
2.Change station
3.To previous screen

<SAMPLE2> (12) (l)

CRT24-6

<Position aeasat. >
{.Additional aeasat.
mmmmeum
3.To previous screen

<SAHPLE2> (12) (U

>To CRT24-I 8 ->T o CRT22-62
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C3T24-7" CST24-S

(Measure 1st point>

Point numbs*
—>C00L]

Meao
—>13 !iNo. 1- I!

P2:3sv. "NO j F5 :Li s t

4 >
ú'ss kay Fn to
ÿi ;3 p í a y aad
seise: paint
auahars.

(Measure 1st point>

t Oik
2 31k No. 1- 2
3 Blk No. 1- 3
4 Slk No. 2- I
5 31k No. 2- 2
S 31k No. 2- 3
7 31k No. 3- I

(Measure 1st point>

Measure 1st
point

I.Couf in 2. Ex i t

in casa af position measurement, characters cao be inputte:

into cha colana of aeaorandua ia tas screen of memo-input
7:3724-7). Search tiesa characters ta fiad out tita poiats.
However, whan tía aew aaasuraaeat is condúcelas, if titara
ara only cha blanks in che cotuan af nanarandna, tiara will
ta ao projressiaa to cha next screen (CRT24-3).

C3T24-Í0

<Me a sura 1st point>

3D: 11.37 5 ó a
VA: 37* 13 * 30'
KA: 0" 0' r
S: 0.0000

.Accept 2. Escapa

C3T24-Ü

(Measure 2nd paiat>
Point auabar

->ÿ10021
Mano

—>Ca í k No. i- 2]

FE: Rev. "NO ] F5 :L is c
<7ñST2> (l) (!)

C3T24-12

« >
L'sa key Fa to
display and
select point

a'itsh-ars.

<Maasure 2nd poiat>

I aik No. 1- 1
2 Blk No. 1- 2Ü
3 Blk No. 1- 3
4 Blk So. 2- I
5 Blk No. 2- 1
6 31k No. 2- 3
7 Blk No. 3- 1



cat:4-i3

<Measura 2 ad o o í a c >

Measure 2nd
paint

l.Conf irm

__
2. Exit

<TEST2> (1) (I)

CST24-Í4 C2T24-15

<Measure 2 ad po ia c>

SD:
VA:
HA:

S :

Accept

3. 3097 a
86* 3*47*
60* 33 ' 3'

0.00QQ
2. Escape

<TEST2> (i) {!}

GRT24-15

<Singie target>
Point number

—>[003]
Memo

—>[3 1 :< No. i- 3]

F5 Lis t

<TES72> (2) ÍU

..>
Use key ?5 to

display and
select point

numbers.

<ileasure 2nd poiaO

X: 10.4125 m

Y : G. 0000 m
7 ; C. 0740 a

ÿl.Accept 2. Escape

|<TEST2> (1) ÜÍ

23T24-I7

<S iagí e targ3t>

1 31k No. i- I
2 Sí k No. 1- 2

H 3 BIk No. 1- 2m
4 B Ik No. 2- I
5 81k No. 2- 2
6 81k No. 2- 3
7 8 ¡k No. 3- I

v

To CxT2 4—1 3 or C2T24-13

Notice: [a case of target point measurement with single target based on p:s;t:oa

measurement, the following functions can not be used.

I. Target point measurement with paired target

2. Reverse measurement
3. Measurement based or. offsets
4. Setting-out function (The column of memo is not inputted.)



The poia". oane is iaputted ¡a

che coluaa of aenoraaduo
Tila coluan of laeiaorandua is bUak. ir the
firsc character of nenoraadua is inputted

CRT24-13 CRT24-13

<Siazle íiriit>
Is this coordiaats
value G. X. 2

X= 3.55:j a
V= -0. 4593 a

Z= -0. 1355 a
[1133 2. SO

<7ES7> (2) íl}

CRT24-20 l(/

(Siajis tarje :>
Please 'O'Set:iaj

of diiA.

.(,'onf irrnMWlit

{1}<7E57> (2)

<Siajle tarje-:)

Adjust device's ver-
tica! aajle based o:

ZA: C 35' il'43'I
tiea. please seise:
_Coaf iraj.
«M'Hi»' 2. Sit t

<TEST> (2) (1}

CRT24-24 ÿ

<Siajle tarjet)

Measure tar ret

I.Couf ira :.CXI C
4TE5T2) (2) 11}

(Single tarjet)

Siajls tarjet

aeasursaeat

WrfifiUfffl 2. Exit
]<T£ST2> (2) {1}

CRT 24-21

<3iajie tarjet)

Oiaasur iaj>

<TE5T2> (2) (1}

r572 4-23 v

<Siasle tarjet)

SD: LI .5752 a

VA: 3S" 11 '42'
HA: 233" 23 '59'
S: 0. Q00G

WTfHiffl 2. Escape
<TEST> (2) {1}

CRT24-25 I
<S iají e tarjec)

Y:
2:

3.5522 a

-0.4530 a
-0.1351 a

UAccept 2 .Escape

<TEST> (2) (1)

~l,Accept* : h'ext aeasuronen: serosa.
11. Escassí :To CRT24-13

To :RT24-2c



CRT24-26

<S ias 1e tarjet>

SD* 11.3755 a
VA: 38'H'4r
HA: 233* 23 '53'

S". Q.0000
HMB 2. Escape

<TEST> (2) {1}

CRT24-27

<Sia5le tarjst>
!<: 3.5522 a
»«
f *
• -0.4832 n

I'• -0.1954 a

dX: -Q.QQQl a

d'f: -0. 0002 a
dZ: -0.0001 a

2. Escape

*dX*. "dY* asd "dZ' Indicate the error between tie desisaed
dim and tie aeasurei data.

¡"I,Accept] : N'sxt aeasureaent screes.
Pz. Escape] : To CRT24-19



2-5. Confiraacion of C txe Method of Measurements

[a che aeasureaenc menu. you cía confirm che present method of measurement.

CST2 3— t CRTcá-2

ÍMeasst. aechod> <Meas.it. method)

input file aame The aeassc. method of
p 1ease <TES7>

—>Ctest ] > is
fposition aeasac.j

F5 :L is c PressI Enter "



3. Se: Environment

CST3-1

«<< S D 3 iE »»*
I.Measurement
.Set environment

3.Display/Print daca
•{.Transformation

5.:: le management

Version : l.GOE
Produced: SOKXÍA

C2TZ-:

The screen (CRT3-1) shown left indicates the menu to set up

conditions for measurement and analysis of the measured re¬
sults before starting measurement. If <2> "Sec environment'
is selected, the menu screen with <l> "Default" and <2>
'File* appears shown as the figure below.
If <l> "Default" ¡s selected, you can sec 'up condiciona c;

a new file to he creaced.
On the other hand, if <2> "rile" is selected, the names or
files which have been creaced already are listed up. You
can confirm or change che conditions of any file which you
pick up from the file list. '*aen either of the two is
selected, the basic menu of sec environments is displayed-

CRT3-3

To CRT31

name or press <F5> key to display the file list so
that you can select the file from the list pointia
by the cursor and pressing <Enter> key.

<Se: environment

o previous menu

When <2> "File" is selected, the name of the last
processed file is displayed as the default, if it
is not the file you want, input the correct file
name or press <F5> key to display the file list so
that you can select the file from the list pointing
by the cursor and pressing <Enter> key.
'ffhen the displayed file list is to be canceled,
press <Clear> key.

CRT3-4

<Set environment
!:SAMPLEI _DT2|
2:SAMPLE2 .DT2
3:§SAMPLS2.DT2
4:SDR4C .DT2
5 :TEST .DT2
5:STEST .DT2
7 :TEST I .on



(3-1) Tjpa and Content of Envlraaenlat Setting

Type and content of all condition* used In measurement and analysis of result are as follows

ÿDa fault I

Set of al I condi¬
tions before earring
out net measurement
or while carryIni
out new measurement
vhen the 2 to 6
points toset coor¬
dinate system are
not recordedand also
that polnlsare not

recorded as a file

-ÿMeasuring environment
Standard measurement and general subjects of measurement

r-ÿDeslgn data environment)

Coamon subjects of design data aeasureacnt
and position measurement

[—HTime, Unit h-pHfrlnt out tlael-Select print modo of year, mooth,day
and time either Yea or No

ÿSwitch unit I-Seltch unit m/aa

—I&j date

Temperature
compensation

Material temp¬

erature_

Coefficient of

* linear eiparr

slon_

-Set and correct year, month, day and
tlM

"Setting for revision of the change
of Material temperature effected by

measured object and scale

-The change of coefficient of linear
capansion fro# 0. 000012 standard
linear expansion conalant of steel

rHTeoperature I-Standard temperature Is (ÿ) 20' C

Atmospheric
pressure

-Standard atmospheric pressure la
l,0l3hpa

Mphsw constant]-Set prism constant respectively on
reflection target and reflection
sheet aade by S0KRIA

—ÿScaling constant H

to the Initial slateV

-d¡}-

It is possible lo confirm
contents of setting and
change setting eaeept the
subjects marked with & on
the data fixed coordinate
system regardless new
.measurement or link mcas-
[uremcnt and recorded as a
flic

The following process Is the
same as the default. However
It Is Impossible to change the
subjects marked elth M because
that subjects are already fixed

Hm

mCheck comparison between actual value
land design data__

No
Yes

Oritin»l, X-aaln-2 !K
I— Xlpls. 1,2 Y"pl. 3 iM

'— X'pls. l,2Z=pl. 3 íü

I—¡(Envlroneeíit of Unit neasureeenl

oeable range of desisn Jit»

—I..........Specif; ±— Y ..........Specif; ±—I..........Specif; ±

(

1
I 1-

] -1-J

Print out error bolseen design value
and actual value_
¥Yes

No

—ÿNumber of points for net measurement

|— Range in design data measurement
(Specify the points from 3 to 6)

1— Ranga in position measurement
(Specify the points from 2 to 6)

'—ÿAllowable value of relative relation

-Revision to regulate the length
measured with a scale having a filed
shrinkage

-Restore all environmental setting
to Its initial slate

Al lovable error corresponded the
relative relation among design
data measurement in new aeasurem
ent to the relative relation amo
ng actual measured points in
link mesurement.
(Specify 0 lo ±99am at each of
X. Y, Z directions)

ÿÿStandard measuring method

|—Nimfcer of link points
(Specify the points from 2 to 6)

1—Allowable error corresponded the
correlation among the points
meastira for linking to thm re¬
lativa relation among the points
measured actually and recorded
before linking
(Specify 0 to ±Hfcm at each of
t Vi Idirections)

—ÿHiaaber of distancesrNwber of distances measured by

tbo measuring instrument «very
one point at tbe same point
(Specify the number of distances
from 1 lo 9)

|—ÿOffsets distance of paired target 1

- H.;iu1 distance (not need lo

specif; distance)
-tjpe Inot equal distance

(Specif; spacing of indicator)
-Tipe 2 not equal distance

(Specif; spacing of indicator)

'—HAliovable value of reverse icesurocnD

|—Distance (Specif; the distance
free 0 lo ±9ea)

Vcrlical angle (Specif; the
ingle fro* 0 to ±53')

1— IbrlsonUl angle (Specif; the
angle froa 0 10 ±59*)

- il -



L---_ Environment of Measurement

<Set eaviroaoeaO

¿.Design data env.
3.Tims / uai ts
4.Material temp.

¿.Seal ¡as constant

S. Sack inicial stats

'.To previous menu

L. Method for Standard Measurement

C3T31

CRT2Í-1 CRÍ31-2

CMeasat environment <Std.MeiSat. metiod>
Sac present .N'o. : Q]ll.Std.Measmt. method

2.Link aeasat. Eav.
3." of distances

2 .X=p 1s . 1.2 Y=p 3
3. X=?cs. 1.2 Z=p :. 3
4. To previous aeau

4.Offset target

5.5. M. Allow. Range
3.To previous menu

'I. Standard measurement method' in this menu of tie
screen (CRT3I-1), the aethod of standard aeasureasac can
be inputted of modified.

7:i -



2. environment f j r Link Measurement
C3T31-3

<Measat eavironaeat>
l.Std.Measmc. method

.1.- of distances
4.Offset tarjet

5.3.1!. Allow. 3an;e
3.To previous menu

*2. Link aeasureaenc environment' ia Chis menu, it is pos¬

sible to set op number of liak poiats aad allowable valae of
relative relation of link points when liak measurement is
conduct iaj.

w
C3T31-4

or '.mx is:n:s
2372 1-

<Liak meisat. cav. >

2.L.H. Allow. Ranie

<Lick point num.>

laput tie number
of points used to

!iak measurement—>C3 ]

3anse:2pt. to Spt.

'I. Link poiat number*
in this aanu, tie aua¬
ber of poiats (2 to a!
used for link measure¬
ment caa be inputted
or aodified.

(2) Allowable Value o: Relative Relation
CR73 ;-a CRT31-

<Liak aeasac. £av. >
1.Liak poinc sua.
u.L_ E. W low. RanjrcB

3.Ta previous aeau

<L.£. Allow. Ranje>
The all. val. is for
making the same the
reIit ive relation of
aeasured pts. ¿ pts.

for connected measat

—> ÿ'ÿ-ÿSGjaa
SangetQmm to +-93sta

*2. Relative Allowable value" in this aeau, the error bet¬
ween the relative relation value of points aeasured for
link measurement and the relative relation value of points

aeasured before linking can be inputted and modified.

The relative allowable value is used for an aim of warning
when the point not specified far linking is aeasured. And
the accuracy of measurement will not be effected. There¬
fore. specify the relative allowable value as large as
possible.



3. Xuacer (?) of Distances
CRT31-3

<Ueasat environment
l.Std.üeasmt. method
2. Link measmt. Eav.
.5 of distances

4.Offset target

5.R.M. Allow. Range
S.To previous menu

CRT31-3

<- or distance)»

Specify number
of distances

Tiaes—>Clj

'? of distances' in this aenu means how many tiaes the meas¬
uring instruoent shall automatically measure the distance to

one and the same point.
tfhen the measuring instrument starts the measuring operation
, it measures the same point continuously for a few seconds.
SDR4E is normally set so chat the measuring operation is
ended after the measuring instrument finishes one measure¬
ment. However, if you select <3> '5 of distances' in the
menu on the left, and input a number between I to 9 as the
number of distances the measurements will be carried out,

then this data is read by che SDR4E, which saves the average
value of the data automatically.
In normal measurements of an object, a one-time measurement
is considered to be adequate but if the accuracy ;:* measure¬
ments is to be further enhanced, the same point can be meas¬
ured several times.
The number of distances in a measurement is displayed in the
eictreae right bottom corner of the aenu, therefore confirm
this during measurement.

- SI -



4. Offset Distance of Pairad Target
C HT31-10

OJeasai environment)

I.Std.Heasmc. method
2. L L ak measmt. Eav.
3." of distances
I.Offset target

5.3.U. Allow. Range

6.To previous menu
J

C2T3I-Í I *
Offset target)

iaput distance
between S-C

Type I—>,0.25 jm

Type"—>,0.05 jm

CRT31-12

<Dtst. btw. target)

Banal distance
Q.250Q m

0.0500 m

Number—>~l_,
<TEST> (3) (I)

When a direct view of target points is impossible, the
paired target measurement is applied. When the spacing be¬
tween A and S is not equal to that betweeu B and C. please

input the offset distance between S and C.

ÍJ~T7y_
i

o

Let a o ia c no do in t

5=1
C

Targec pair.:

Hi 7.3

The screen on the left is an asimple of the displ
types of 3-C spacing, Q.25M and Q.Q5M, are inputt

In the case that the spacings have been inputted

ay -a en .

file (default) or the add
measured point, the scree
touch of <rl> key during

tea se:
ion'a i
shown be
asúrese:

environment menu or new
measurement menu of the
low is displayed with a
(paired target).
However, in tie case of equal spacing only, this stream is
not displayed.

The input values are rounded to lour decimals in me
one decimal in millimeter unit, four decimals in fe
and three decimals in inch unit and cut away those

tar uni :
e t unit
of less.

- a.



5. Allowable Range of Reverse Ifeasureaent
CRT31-I3 CRT31-14

Oleasat aavironaent>
l.Std.lleasat. aathod
2.Link aeasat. Env,
3.# of distances
4.Offset target

Al low. K.i ngo

6.To previous aenu

<R.M. Allow. Range>

Dis (SD) —>C3 ]ai
Range: Qma to 9. 9aa

Ang. (VA.HA)—>[10]*
Range: Q' to 59'

'5. Reverse Measurement Allowable Range" in this aenu, the
allowable range of the error among the value aeasured re"
versely can be inputted or nodified when the reverse ness-
urenent is carried out.
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[3-3] Design Data Environment

CRT32

<Set envi ronmant>
l.Measit environaent
i.Dps inn ijn i .1 rnv.
3.TÍ me / an i ts
4.Material temp.

5.Scaling constant
6. Back initial state
7.To previoas menu

When design data aeasureaent and position measurement are
carried ant, set up design data environaent for providing

allowable value of relative relation of each point used for
link aeasnrement before starting measurement.

1. Comparison with Design Data (Yes/No)
CRT32-I CRT 3 2-2

<Desiga data env.>
I.Dala Com. <Y/N)

2.D. D. Allow. Range

3. Print error
4. New measal. pt.nun.

5.R. R. Allow. Range

6.To previous menu

<Data Coa. (Y/K) >
Set present No. : [1]

i.Dalai Com. (N)

2. Data Cnm. (Y)
5.To previous menu

*1. Data comparison (Y/N) ' in this menu, you can select
whether to make comparison between the designed data and
the aeasured data.

2. Allowable Range of Design Data
CRT32-3 CRT3Z-4

<Design data env.>
1.Data Com. (Y/N)
Z. D. Ü- Allow. Raagn]
3. Print error
4. New neasnt.pt.num.
S.R.R. Allow. Range

6.To previous menu

<D. D. Allow. Range>

X —> -C 5]mi
+[ 5]ma

Y —> -[ 5]qb
+C 5]mn

Z —> -c 5]ma
+c S]ma

Range :Q to +-999an

"2. Designed data allowable range" in this menu, the al¬
lowable range of comparison between the designed data and
the aeasured data can be inputted and modified.
The allowable range of designed data must he inputted both
plus (+) and minus (-).
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3. Print out of Errors
CRT32-5 CRT32-6

<Design data env.>
l.Data Coi. (Y/N)
2.D. D. Allow. Range
3. Print rrrnr

4.New aeasat.pt.nus.
5.R.R. Allow. Range
6. to previous sena

<Print error>
Set present No. : [1]

.I'ur.l (Y)

2.Print (N)
3.To previous nenn

'3. Print error' in this tena, you can select whether or
not to print out the error when coapared with the designed
data at the tine of coordinate printing.

4. Nusber of Points for New Measurement
CRT32-7 CRT32-8

<Design data env.>
l.Data Cos. (Y/N)
2.D. D. Allow. Range
3. Print error

5.R.R Allow
previous senu

<New aeasnt. pt. nua>
Design data aeasnt.

->C3]
Range:3pt. to 6pt.

Position aeasnt.
->[2]

Range'2pt. to 6pt.

'4. New aeasureaent point nusber' in this senu, you can
specify the nusber of points used for new designed data
seasnrenent froa 3 to 5 points and for new position neas*

uresent froa 2 to 6 points.

5. Allowable Value of Relative Relation
CRT32-9 CRT3Z-10

<Design data env.>
l.Data Cos. (Y/N)
2.D. D. Allow. Range
3. Print error
4. New seasnt.pt.nun.
.R. K. Allow. Ranjif

6.To previous senu

<Relative al 1. val«>
The. all. val. Is for
saking the sane the
reiat ive reí at ion of
neisured pts. t pts.

for connected seasst
—> +-[5 ]bs

RaageÿOam to +-99a«

'5. Relative allowable value' io this senu. the error
asoog the designed data use for new seasureaent can be in¬
putted or nodified when designed data seasureaent or posi¬
tion aeasureaent is conducting.
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[3-4] Print of the Tine and Switching the Units

CRT33 .......
All aeasnreaents are execated, the tiae clocks when the
aeasareaent is started and finished are recorded i.n the
aeasureaent data file. On the left aenn, yon can select
whether to display or not to display the tiae clocks of
starting and finishing of the aeasareaent, on the occasion
of printing the coordinate data at [5] 'Data transforation'
and on the occasion transferring the coordinate data at the
operation of 'Data transfer'.
Yon can select the unit either aeter or ailliaeter in this
aenu. " " ..
Even if the node 'Prist 00' is selected daring the aeasu
aest, it is possible to print the tiae clocks after correct¬

ing the aode to 'Print (Y)'.
Setting the date/time can he perforaed in the menu '5. Set
date' on the next page.

1. Print of Tiae
CRT33-I CRT33-2

<Sat eavironaent>
l.lfeasat environaent
2.Design data env.

I' ime / units3
4.Material teap.

5.Seal ias constant
6.Back initial state
7.To previous aenu

<Tiae / units>
I.Pr ini 11ne

2.Dist. an i t select
3.Set date
4.Angle nnit select
5.Temo,Ata. unit sel
6.To previous aenu

<Print tiae>
Set present tiae
Print—>COH ]

I.Print (Y)

2. Print (N)
3.To previous menu

2. Selection of Distance Unit
CRT33-3

<Ti ae / uni ts>
1.Print tiae
Z.Dist. uní t select
3.Set date
4.Angle unit select
5.Temp,Atn. unit sel
6.To previous menu

CRT33-4

<Dist. unit select>
Set present uni t

Unit—>Ca ]
.Meter

2.Mi 11 ¡me ter
3.To previous aenn

On this manual, explanations and exaaples are described in the aetric unit, however
length can be displayed or printed In any unit selected aaong a (meter), aa (ailli¬
aeter) , feet and inch.
And in the operation of 'Data transfer', the data is output in the sane unit that
is selected above.
The selected unit is displayed in [ ] on the screen as shown on the left. After
that, the all values are displayed and printed in this unit.
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3. Set Date
CRT33-5

<Set date>
Year —>[1995]
Month —>[ 7]
Date —>[16]
Hour —>[18]
Mi oute—>[32]
Second—>[46]

The date set here will appear when the Measured data is
printed oat. ----
When the date is not correct or when yon wish to reset the
date» use this aeon.
For resetting the date, hit <Eater> key» correct the itea on
which the cursor is located, press <Enter> key and repeat
this procedure until all the iteas have been corrected, and
return to the previons aenu.
In the aldst of correction, if you press the <Clear> key,
and return to the previous aeon, the corrected values will
not be saved.

4. Selection of Angle Unit
CRT33-6

<T¡me / uní ts>
I.Print time
Z.Dist. unit select
3.Set date

5.Temp,Ata. unit sel
6.To previous aenu

5. Selection of Teap. & Ata. Unit
CRT33-8

<Tiae / uni ts>
1.Print tiae
Z.Dist. unit select
3. Set date
4. Angle uni t select

6.To previous aenu

CRT33-7

<Angl e unit sel ect>
Set present unit

Uni t—>[deg]
I.Ut'urrc
2.Coo
3.Mil
4.To previous mean

The angles can be displayed and printed in
any unit selected aaong Degree, Goon and Mi

CRT33-9

<Tenp,Atn. unit sel>
Unit—>["C,hPa ]

I.T.hht
2.*C,aaHg
3.*F,hPa
4.*F,aaKg
S.* F, incbHg
6.To previous mens

Temperature and atmospheric valne can be dis¬
played and printed in any unit selected
anong "C.hPa, "C.naHg, 'F.hPa, "F.aaHg or
* F. inchHg.
If the unit is corrected here, the unit
systea of the aeasuring instrument is cor¬
rected concurrently.

- 37 -



C3-5] Correction of Temperature
1. Material Teaperature

CHT34-1 - -
In SDR4E, it is required that the set value of material t es¬
peratar e is 2Q~C and that the linear ezpaasioa constant is
0.000312.
This is applied to regulate the calculated result froa coor¬
dinate data and the measurement result asios the standard
scale such as steel tape that has the same linear expansion

constant.
In the case of the correction with teaperature, it is re¬
quired to set the aateriai teaperature at the measuring tea¬
perature. If the material linear expansion constant is dif¬
ferent from the standard constant , it is required to set

the constant in actual.
If the correction with temperature is not desirable, it is
required that the set value of aateriai temperature is 20~C
or that of the aateriai linear expansion constant is aero.

<correction coefficient =
1

<linear expansion const.>X ( «(material temp.>— 20.0 )-i-l

<Material teap.>

2. Expansion const.
3. teap.

4. ataos, press.

S. Prism const
6.To previous menu

i
«(Material tempt

Input material
temperature

Temp—OCZO.QQOrC

2. Expansion Constant
CRT34-3

(Expansion constt

Input expansion
constant

Expansion const.
—>[0. 000012]
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3. Temperature of the Measuring Instrument
CRT34-4

<Material tenp. >
1.Material teap.

2.Expansion const.

4. ataos, press.

5.Prisa const
6.To previous acnu

CRT34-5

<teaperature>

Input instruaent
temperature

Tenp.—>Q5 ]"C

Rangei~30 to SO *C

The measuring instruaent is designed so that its correction
coefficient to be 0 ppa under the condition of ata. pressure
is 1013 nb and temperature is +1S*C. To correct the ataos-
pheric conditions, all you have to do is to input tempera¬
ture and pressure, with which the aeasurlng- instruaent cal¬
culate the correction coefficient of ataospheric conditions.
As for detail, please refer to the aeasurlng Instruaent op¬

eration aanual.
However, the above-aent ioned operation for correction is not
necessary in case of aeasureaent of ordinary structures.
So, please do not input ouabers here if corrections are not
necessary.

4. Ataospheric Pressure of the Measuring Instruaent
CRT34-6

<UateriaI teop.->
[.Material tenp.

2. Expans ion coast.
3. teap.

.limos. i»rrss.

S. Pr isa const

6. To previous aenu

CRT34.1
<Ataos. press.>

Input instruaent
ataospheric pressure

Pres—>[1013]hPa

Range :5 00 1o 1400 hPa
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5. Prisa Constant of the Measuring Instrument
CRT34-8

<Material teap.>

1.Material leap.

2.Expansion const.
3. taap.

4.atios. press.
1r is sr. i* mns 1

6.To previous uenu

CRT34-9

<Prisu const>

Input prisn constant
of instrument

Const.—>[Q. 000]

Range;-99.9 to 99.9

Each targat has an individual prisa constant. These prisa
constants can be corrected on the nenu of the aaterial ten-
peratnre inputting values to be revised. The prisn constant
correctinn values of the reflection target and reflection
sheet nade by SOKXIA are as follows.

R S -series

Omm-»-Input "0*

R T 5 0 M
(RT 9 OM, RT 1A.

2 RT 3 10 A)
CP S I2

Oram-»- Input "0"

Fig. 7.4

27mm-»Input "-27"
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C3-S] Scaling Constant

CRT35

<Set environaent>
l.Ueaswt environment
2.Design data env.
3.Tías / ant ts

4. Raterial teap.

6. Back initial state
7.To previous aenu

Scaling constants are the parameters to be used for correct¬
ing tie distance between targets.
They are recorded in one place of whole onaber with three
places of deciaals. "
The functions of scaling constants is to regálate between
the length aeasored with a scale having a fixed shrinkage
and that which is calculated by SD84E.

<Distance between targets> =
<calcoIated length based on the coordinate data> X
<scallng constant>

1. Manual Input

CRT35-1

<Scaliag constant>
i.Input

2.Measurement
3.To previous aenu

To set scaling constant, there are two ways as follows.

Scaling constant is set with annual input here.
If correction is not necessary, please input '1'.

CRT35-2

<Uagnif ication>

Speci fy magnif ¡ca¬
tion constant

Const.—>[1.000000]
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2. Input Measurement
CRT35-3

<Scaling constant>
1.Input
I','ifrnsnrrmrii 11
3.To previous ÿeati

C8T35-4 '

<Masnification>
Input 1st. value of
graduation

value—>[1.0 ]ÿ

Measure the point
2. ExitI.Conl irn

CRT3S-5 1
<Magni fieat ion>

Input 2nd. value of
graduation

value—>[2.0 3"

Measure the point
~

2. ExitI.Cnnf Irn

CRT35-S i
<Magai f ication>

Input —> 1.0
Measure—> 1.0
Magnif.—> 1.0

Press[ Enter 3

After the values of graduation found from the sheet target

which laid on the scale are Input to the SDR4E, the measur¬
ing Instrument performs practical measurement.
Then the SDR4E finds a scaling constant calculating the
result of aeasurement. And it ts necessary- to input mate¬

rial temperature and linear expansion rate of the scale be¬
cause the teiperature correction of the scale itself is
needed.

<Scaling coastant> =

<2nd value of graduation> — <lst value of graduation>

<2nd value of neasurenenO — <lst value of measurement
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[3-7] Back to the Initial State

CRT36 CRT36-1

<Set environaent>
1.Measat eoví roasest
2.Design data env.
3.Tiie / aai ts
4.Material tesp.

5.Scaling constant
li. íl.tr k in i ! i ,i 1 si .t t r

7.To previous seou

<Back initial stata>

Return to the
initial value of
environment setting

BIB 2. NO

"6. Back initial state" in this nenu, all environment
setting can be restored to its initial setting.
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[4] Data, Display/Print

CRT4— 1
The results of aeasured data saved ia SDR4E can be displayed
on the screen in various foras or can ha printed out when
required.
First, if you select <3> in the opening nena, then the dis¬
play indicated left, appears and select the data you want to
display or print.

CST 4—2
When you select the data, display/print, then the display of
Clnput file naae>, indicated left appears. If you select
this ienu, the last processed file name is displayed. When
you want to work with other file, input correct file naae or
press <F5> key to select from the file list.

C4-1] Coordinate Data, Display/Print
CRT4 1

After input of the file name, if you press <Enter> key, then
the menu (CRT41) as indicated in the figure on the left, is
displayed. Select the item you require froa this aenu.
The method of selection is exactly the same as in 'Measure¬
ment'.
The last line in the aenu displays the file naae and total
nuaber of measured points, respectively.

CRT41—1
If you select Coordinate data in nenu <1>, you are asked
whether you wish to print or uot. If you select <1>, then
printing starts after input of start and end point Nos.
without displaying the coordinate data.

<Displ ay/Pr int data>
Select data as
results for
displ ayi ng/priating
|l.I:it 1 1ed rlatfi
2. Design data
3.To previous aenu*

<Displ ay/Print data>
Input file naae

—>[TEST ]

<TEST> (12)

<Di spl ay/Pr int data>
li.Coordinates!
Z.Dist. btw. 2 pts.

3.Angles

4. Of f sets
5.Area
6.To previous aenu
<TEST> (12)

<Coordi na tes>

Print ?

1.YES
ass

<TEST> (12)
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CRT41-3

<Coordiaates>

First pt nuaberCl ]
Last pt nunber[12]

<TEST> (12)

After you have decided whether to print or not, the start
point nunber and end point annber of the file indicated at
the eitrene left of the last line of the display, are dis¬
played. Input the point nnabers within this range.

If the nemos have been iaput and saved, they eaa be display¬
ed along with the point aoabers in the list displayed by
pressing <F5> key. And it is possible to deteraine the
point nunber by selecting the aeao colunn.
To cancel displaying the list, press <Clear> key.

CRT41-2

<Coordiaates>

<Printing..>

CRT41-4

<Coordinates> -
[G01] X= 0. OOOOn

r= 0. OOOOn
2= 0. OOOOn

[002] X= 1.0013m
Y= 0.OOOOn
U 0. 0016i

[Eater] or [Clear]

CRT4I-5 i
<Coordinates>

[001] X= 0. Onn
0. 0mm

l- 0. Orna
[002] X= 1001.3na

Y= 0.Onn
l- S..6mn

[Enter] or [Clear]

After you enter the point nunber with selection <2>, the
coordinates of the first two points are displayed.
Further, as you press <Ester> key successively, the coordi¬
nate values of a set of two points are progressively dis¬
played. When all the coordinate data have been displayed
and if you press <Enter> key, you return to the screen
(CRT41).
If yoa press <Clear> key in the nidst of these operations,
you can return to the screen (CRT41) inaediately.

The figure shown left is an eiauple of display when
meter is selected on '2. Selection of distance unit'

¡illi-
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Priat oat saaple of the coordimtes error between aeasnred data and designed data

Then printing out coordinates, the error between aetsured data and designed data
is printed out only when the designed data ssed in the aeasureaent its result.
Concerning the choice of whether to print out the error or not, yon can wake this
decision at the tiae of environment setting.

Print error: [ON] Print error: [OFF]

<TEST>
P T= 4
[Grigin=1 X-aiis=2]
REP 1
2TRG. (1) 0. 0000 a

2TRG. (2) 0. 0000 a

TEMP. 20.000 *C
EP. 0. 000012
SCL. 1.000000

START: 04/03/1995 09=39:49

[001] MEMO: 8LK1—00 1
X= 0.0003 a

Y= 0.001Z a
Z= 0. 0001 n

dX= 0.0003 a
dY= 0.0012 a
dZ= 0.0001 a

[002] MEMO: BLKi-002
X= 10.4125 a
Y= O.QOOO a
Z=* 0.0740 a

dX= 0.0013 a
dY= 0.0010 a
dZ= 0.0008 a

[003] MEMO: BLX1-003
X= 3. 1737 a
Y= -8.9443 a
Z= 0.0599 a

dX= 0.0006 a
dY= 0.0011 a

dZ= 0.0007 a
[004] MEMO: B LK 1—004

X= 2. 6029 a
Y= 0. 1364 a

Z= -0. 1340 a
dX= 0.0005 a
dY= 0.0002 a

dZ= 0.0000 a

END: 04/03/1995 09:47:16

<TE S T>
PT =4
[Original X-aiis=2]
REP 1
2TRG. (I) 0.0000 a
2TRG. (2) 0.0000 a
TEMP. 20.000 'C
EP. 0. 000012
SCL. 1.000000

START 04/03/1995 09 39:49

[001] MEMO: BLX 1—00 1
X= 0. 0003 am

Y= 0.0012 am

Z= 0. GOO 1 am
[002] MEMO: BLX 1-002

X= 10.4125 an
Y= 0. OOOO an
Z= 0. 0740 an

[003] MEMO: BLX1-003
X= 3.1737 an
Y- -8. 9443 in

1~ 0. 0599 ÿa

[004] MEMO: BLX1-004
X= 2. 6029 in

Y= 0.1364 ma
Z= -0.1340 ÿn

END: 04/03/1995 09 47:16
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C4-2] Distance between Two Points, Display/Print

CRT42
The straight line distance between any two «ensured points
can be iaaediately calculated, displayed and printed.
The operations here are the saae as those of C4-1D 'Coordi¬
nates', however, the distance between two points can be dis¬
played while being printed if the printer Is on-line when
<1> YES in the Print nena is selected.

CRT42-1 ÿ

<Dist. btw. 2 pts.>

Print ?

LYES
BKB

<TEST> (12)

<Display/Print data>
1.Coordinates
v .i)i sr. !>'w. L nts.
3.Angles
4.Offsets
5.Area
6.To previous neuu
<TEST> (12)

CRT42-2

<Dist. btw. 2 pts.>
Input two point

nuabers

Ci ] C 2]

1.0013 a
<TEST> (12)

When inputting the nuaber of two points, the contents of
aeao 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.

Print out saaple of
the distance between 2 points

CD i s t . 2 p t s . 3

TEUP. 20. 000 -C
EP. 0. 000012
SCL. 1.000000

( 1. 3) = 5.1036 a
( 2. 1)= 2.7757 a
( 3, 4) = 7.6139 a
( 1, 4) = 6.8676 a

- 97 -



C4-3] Angles, Display/Print

CRT43

<Disp!ay/Print data)

I.Coordinates
2. Dist. btw. 2 pts.

Anst les
4.Offsets
S.Area
6.To previous aeou
<T£ST> (12)

I. Angle between
Two Lines

CRT43—1

<Aagl es>
I.An* Io hiw. ¿ linns
2.Triangles of 3pts.

3. Angle in XT plane
4. Angle in YZ plane
S.Angle in XZ plane

6.To previous nenu
<TEST> (12)

CRT43—2

The angles forwed by intersections of any straight lines
which are ande by connecting any two leisured points respec¬
tively can be instantly calculated, displayed and printed.

Concerning the included angles of vectors nade by intersect¬
ing two lines which are connecting any two measured point
respectively, the calculation and display/print can be exe¬
cuted instantly. If those two lines are not intersecting
(in case of space di stortron) ,ÿ they are para-Hel moved so
that they can intersect each other, then the included angles

at the planes made by intersecting two lines are calculated.
The operations here are all the saie as those of C4-1] Coor¬
dinate data, display/print, except that the angles can be
displayed while being printed if <1> YES is input answering

to the message asking whether the angles are to be print out

or not when the priater is on-line.

<Angl e btw. 2 lines)

AC» ] B[2 ]

C[4 ] DCS ]

-> 11* 5*25'
<TEST> (12)

Included angle
of vectors

O 3

Print out sample of the in¬
cluded angles made by inter¬
secting two lines

Included angle
of vectors

[An g . 2 1 in e s]

ABC 1. 2) CD( 3, 4)
165* 31*28'

AB( 1. 2) CD( 43 3)
S 14*28*31'

AB( t. 2) CD C 5, 6)
= 100* 18*10'

AB( 3. 4) CD( 6, 5)
- 106*46*27'

()4

() 3

Direction of vectors

© — O
© — ©

Fig. 7.4
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2. Tríaosles of 3 Points
CRT43-3

<Angles>
1.Ansie btw. 2 lines

3.Ansie In XY plane
4.Ansie in YZ plane
S.Ansie in XZ plane
6.To previous aenn
<TEST> (12)

The ansie famed by any 3 points already aeasured. and the
projected ansie on the XY, YZ and XZ planes can be calculat¬
ed, then displayed and printed. The aethod is siailar to the
case on the previous pase.

CRT43-4 *
<TriangIes of 3pts.>

Input three point
nuabers

[1 ] [2 ] O ]

—>179* 2*18'
<TEST> (12)

CRT43-5

<Ansles>
1.Angle btw. 2 lines
2.Triangles of 3pts.
|3.Angle in XY plane

4.Angle in YZ plane

5.Angle in XZ plane

6.To previous aenn
<TEST> (12)

CRT43-6

<Angle in XY plane>

Aagle B

ACl ] B[2 ] C[3 ]

—>179* 2 * 18'
<TEST> (12)

Print out sample of
the triangles of 3 points

CA n e . 3 p t s. ] 3

( 1. 2, 3) = 89*46*55'
( 2, 4. 3) ® 28*31*58'
( 1, 3, 4) = 61*41*28'
( 1. 3, 2) = 32*56*51'
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[4-4] Offsets of Measured Point, Display/Print

CRT44
The distance between the orijiu of the coordinate systea and
the aeasnred point along the X, T or Z direction can be cal¬
culated and displayed/printed, enabling a check on each off¬
set of the aeasured point. The operation aethod is just the
saae as that of [4-1] 'Coordinate Data, Display/Print', so
either print or display which is selected is executed.

<Di spl ay/Pr int data>
1.Coordinates
Z.Dist. btw. 2 pts.

3.Angl es
1.01'tSrlS
5.Area
6.To previous nenu
<TEST> (12)

CRT44-1
If yon select the X Offset in the above aenu, and press

<Enter> key, the value of X of each point froa the YZ plane

is displayed, otherwise these values can be printed out if
reqni red.
The aethod for display and print of Y and Z offsets is also
the sane.

<Of fsets>
|l.X-a x is off set s

2.Y-axis offsets
3.Z-axis offsets
4.To previous aenu

<TEST> (12)

CRT44-2

<X-axis of fsets>
[ODl] X= 0.0000b
[002] X= 1.0013a
[003] X= 2. 0001a
[004] X= 3.0211a
[005] X= 4.0235a
[006] X= 5. 0223a
[Enter] or [Clear]

Print out saaple of
the X-axis offsets

[X Offsets]]

[001] MEMO:
X= 0.0000 a

[002] MEMO:
X= 2.7757 a

[003] MEMO:
X= 2.7579 a

[004] MEMO:
X= -4. 6128 a

[005] MEMO:
X= L6634 a

[006] MEMO:
X= S. 1699 a
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C4-5] Area, Display/Print

CRT45
1 ÿÿ i The area forwed by any 3 points in apace can be calculated,

<Display/Print data> then displayed and printed. — —
1.Coordinates Input the point numbers of the 3 points.

2.Dist. btw. 2 pts. .. r
3.Ansies
4.Of fsets
9QD3
6.To previous aenu
<TEST> (12)

CRT45-1

<Area>
Input three point

nuabers

[1 ] Í2 ] [3 ]
Area Q.0Q84a2

Add area? (Y/N)
<TEST> (12)

When the area of the 3 points calculated, is to be added up
with the area of the next 3 points which is to be calculated
, then after the area is calculated, press <Y> or <Yes>.
The subsequently calculated area will he added to the previ¬
ous area progress ively, and can be displayed or printed
sinul taneously. If <N> or <No> key is pressed, the addition
of areas will not be carried out.
The result of addition will be preserved until you close the
left screen.

CRT45-2

<Area>
Input three point
numbers

ti 3 cz 3 [3 ]
Area 0. 0084&2
Add 0.0084o2
<TEST> (12)

Print out sanple of the are
a foraed by three points

CAr e a 3

( 1, 2, 3)
Area3 5.9586 n2
Add 3 5.9586 n2
( 2, 3, 4)
Area3 16,3129 o2
Add = 22.2715 a2
( 3, 4, 5)
Area3 10.2941 nZ
Add 3 32.5855 a2
( 4, 5, 6)
Area3 17.9332 n2
Add = 50.4987 o2
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[5] Data Transí oraat io n
Q5~l] Coordinate Transforation

CRTSI

<Transfomation>

2.Link data
3.Edit measured data
4.Display/Print data
5.To previous aenu

<TEST> (12)

If yoi select <4> Data transforaatioa in the opening aanu
and input the file name, then the aenu as indicated on the
left, is displayed.
With this aenu you can make changes, such as changes in the
order and deletion of points, and shift/rotation/linking of
coordinate systems for the coordinate data or origin already
aeasured, and other editing operations.

1. X-axis 1, 2/Y-axis
CRT51-1

<Coord. transform. >
I.X-pts. 1 .2 Y=nt. 3
2.X=pts. 1.2 Z=pt. 3
3.0rigin=l X-ax¡s=2

4.Enl arse/Rot at/Move
S.To measured data
6.To previous menu
<TEST> (12)

CRTS 1-2

<X=pts. 1.2 Y-pt. 3>

X-axisl —>C 4]
X-axis2 —>C S3
Y-axis3 —>C 6]

(Ho origin = 0)
Origin —>[0 3

<TEST> (12)

Next

3 Transformation

If yon select <1> Transform coordinates in the above menu.
then the aenu as shown in the figure on the left is display¬
ed.
Firstly, regarding items <1> <3>, you can easily transform
from the basic coordinate axes system with the first origin
and point X on the X axis to another coordinate system on
the measured point. For instance, as indicated in the Fig.
7.6, if the axis which passes through aeasured paints 4 and
5 is to be taken as the X axis, and the axis perpendicular
to this X axis and passing though point 6 is to be taken as
the & axis, then select <l> X axis 1,2. Y Aiis 3 froa the
aenu.

If you select <1>, the menu as shown on the left is display¬
ed. Input the corresponding point numbers. Then all the
coordinates of the coordinate systea in the previous figure

canbe transformed to a new coordinate system with its origin
at the intersection of the x and y axis, and the new data
canbe displayed or printed.
And if X-axis 1 (4 on Fig. 7.6) is specified as an origin

the origin of the coordinate system is replaced by this
point as a new origin. In this case, x-axis meets at right

angles with
(*)Z 1 (Oy 2

ÿ My 1

Vert ici1

MZ 2 a

©

X-ixi* i|

tils 2New
origin

New
origin ( +) xponint

the xy plane.

Or ¡g in

Fig. 7.S
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CRTSI—3

<X=Pt 5

Pr int

<TEST> (12)

No*» if the x axis is specified io the order 5» 4 without
specifying an origin, Che (+)x and (+)y axis direction be¬
come as shown in the Fig. 7.7, and the (+)z axis tends to¬
ward the direction rotated by 180 around y axis with its
inclination as it stands.

(+) y

CRTS1—4
ÿ

<X-pts. 1.2 Y=pt. 3>
Cooi] x= -2.0001m

Y= -0.0045m
Z» -0.0447m

[002] X= -4.0208m
Y= -0.0048m
Z= -0.0413m

[Enter] or [Clear]

Or igi n

Fig. 7.7

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

<TEST> [X = 1 , 2 Y a 3 ]
p t = e
[Or ¡iin-1 *-«« i»=2] X Bt. t =[ 4]
REP. 1 X ot.2=[ 3]
2TR9. (1) 0. OOOO a Y pt.3-[ 8]
2TRG. (1) 0. OOOO a Or ¡c¡ns[ 0]
TEMP. 20. OOO * C < T E S T >
EP. 0.000012 P T a 6
SCt. 1.000000 [Or if in-1 *-»* i«=2]

START :08/28/1993 15:40:38 REP. 1
¡TRO. (1) 0. OOOO ÿ

[OOll MEMO: 2TR<3. Ui 0.0000*
X- 0. OOOO m TEMP 20. 000 'C
1= 0. OOOO m EP. 0.000012
Z= 0. OOOO m SCL. 1.000000

[Q02] HEHO: START :08/28/ 1893 15:40:38
X= 2. 7737 *r= 0. OOOO m [001] MEMO:
Z= -0. 0028 a Xa -7. 95 13 a

[003] KHO: Y= -4. 9185 *
X= 2. 7579 m Z= 0. 4835 *
Y= -3. 9999 m [002] HEIO:
Z= -1. 3828 m X: -5. 1798 •

[004] HEHO: Y= -4. 8398 a
X- -4. 9128 m Za 0. 3537 a

V= -5. 0878 m [003] HE90 :
Z= 0. 0094 m Xa -3. 2991 a

[005] MEMO: Y= -0. 9733 a

X= 8. «634 m 2= 1.3939 a

Y= -4. 8397 m [004] HEXO :
Z- -0. 4818 m Xa -12. 7238 a

[008] MEHO : Ya 0. OOOO a

X= 8. 1899 m Z- 0. OOOO a

Y= -7. 3507 m [005] HEÍO:

Z- -0. 8037 m X- 0. 3984 a
Va 0. OOOO a

ENO: 08/29/1993 t 1 :04 :15 Z- 0. OOOO a

[006] MEMO:
1= 8. 1899 a

Y= -7. 3507 a

Z- -0. 8057 a

ENO: 08/29/1995 11:04:15

The above figure is an example
showing the coordinate values of
the aeasured points placed on a
plane as illustrated Fig. 7.8 when
they are transformed in 'X-axis
1,2/Y—axis 3' during aeasnrement.
The above values are in the case
without specified origin.

Origin
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2. X Ax iS 1,2 Z Axis 3 Transforation
CRTS 1-5

<X=pts. 1.2 Z=pt. 3>

X-axisl
X-uis2
Z— a x is3

(No on
Origin

<TEST>

->[4 ]
->[5 ]
->[5 ]
gin = 0)
->C4 ]

(12)

If ;oi select <2> in the aenu (CRTS L—1) , then the eenu as
shown in the figure on the left, is displayed. The creation
of the coordinate system is the saae as in '1.' but as indi¬
cated in the Fig. 7.9 when the new origin is to be located
on the origin, if you input the origin point nuwber in aenu
(CRT51-5) roa can obtain the coordinate aies systea you re-
4ui re.
Now in the exaapie indicated in the figure on the left, the
a axis. Including the point 6 is in the x, z plane.

CRTSi-6

<X=pts. 1 ,2 Z=pt. 3>

Print ?

1.
m

YES
SB

<TEST> (12)

CRTS 1-7 i
<X=pts. 1,2 Z=pt. 3>
Cooi] x= -S. 0221a

T= 0. 0045b
z= -0.0447m

COO2] X= -4.0208a
T= 0.0046a
1- -0.0413a

CEater] or CClear]

t ica 1

ongi

©

DX point

X
Or igi n

Fig. 7.9
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3. Origin 1 X Direction 2 Transforation
CRTS1-8

<Origin=l X-axis=2>

Originl ->C4 ]
X-ax is2 ->[5 ]

<TEST> (12)

If yon select <3> in the oenn (CRT51-1), then the figure as
shown on the left, is displayed.
Ia case of shifting the coordinate axes to an arbitrary
point vith a new origin and with the Idirection changed,
while aaintainiag the original idirection,- ase this ienn.

CRTSl-9

<Original X-axis-2>

Print ?

<TEST>

CRT51-IQ

(12)

the exaaple of the Fig. 7.10 below, the x axis is horizontal
and is in the xz plane along with the point aunber 5.

<Origln=l X-axisss2>
[001] X= -3. 0209o

Y» 0.0450o
2= -0.0043o

[002] X= -2.0197o
Y= 0.0416o
Z= -0. 0027o

[Enter] or [Clear]

(*)z (+) y

New

Vert ica
A A

or ig i

X point

Or igi n

Fig. 7.10
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Print out sample of
Origin I X axis 2
transforation

[o r ¡ i c 2 ]

Origin !=[ 4]
X-mli. 2= [ JJ

< T e S T >
PT=I
[Origin-1 H-ilils2]
HEP.
2TRQ. (t)

2TRQ. (1)

TEXP.
EP.
set.

»
o. oooo ÿ

o. oooo ÿ

20. ooo ' e
0. 000012
1. 000000

START: 08/26/1883 13:40:30

[001] HEHO:

X = 4. 7735 ÿ

Y= 4. 9334 ÿ

Z* -0. 0094 a
[002] MEMO:

X3 7. 3495 m
Y* 4. 8433 a

Z= "0. OG92 a
[003] MEMO:

X = 7. 4021 a

Y= 0. 8481 a

Z= -1. 3580 a

[004] MEMO:
Xa 0. OOOO a
Y= 0. oooo a
Z- 0. oooo m

[003] MEMO.
X= 13. 2832 a .
Y= o oooo a

Z= -0. 4882 a

[OOflJ MEMO:
Xa 12. 7023 a

Ya -2. 8782 a

I* -0. 8121 a

END: 09/29/ 1993 11:Ú4:13

The print out sample on the left Is ths output data cor¬
responding to the input of origin 4 and x axis along 5.

CRT5 1—11

<Coord. transform. >

Save data?

2.NO

<TEST> (12)

After transforming the coordinates, if too select <Clear)key

or item <6> in the mena (CRTS1), then a message as indicated
in the figure on the left will be displayed.
This is a message asking whether the data of the new coordi¬
nate axes system obtained after transformation, is to be
saved or not. In case you wish to print out the data or
re-use this data at a later stage, save this data.
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4. Enlargement/Rotatiou/llove
CRTS 1—12

1 i If yon select <4> Enlarge/Rotate/Move ia menu (CRTSI-I2),
<Coord. transfor*.> the menu as showa on the left is displayed and yoo caa tr~
l.X=pts. 1,2 Y=pt. 3 ansform all the coordinate values without specifying the
2.X=pts. 1.2 Z~pt. 3 measuring point auabers.

(1) Enlargement

CRTS 1—13
For the coordinates axes for which a revised output is nec¬
essary, if all the coordinates are to be enlarged or reduced
by a constant factor, use the nena on the left and input she-
enlargement/reduction factor.
For instance, for a aaterial whose coefficient of linear
expansion is different from standard one, if an appropriate
enlargement/reduction factor is input, you can find the en¬
larged/reduced coordinate values and distance between two
points, etc. by returning to the menu [5-4] Data display/
print.

CRT51-14
Please be careful when yon input a factor of enlargement or
reduction. If *0' is entered as a factor, all the coordi¬
nate values will be changed to '0'. Therefore, when '0' is
input, a message will be displayed to confirm whether it is
intended or not before it is entered in SDR4E.

CRTS 1—IS

<Enl arge/Reduce>
[001] X= 0, OOQQo

Y= 0. 0000a
l- 0. 0000m

[002] X= 2.0026m
Y« 0.0000m
Z58 0.0032m

[Enter] or [Clear]

<Coord. transform.>
l.X=pts. 1,2 Y=pt. 3
2.X=pts. 1.2 Z=pt. 3
3.0rigia»l X-axis=2
.l*!n I a r ec/K n ( a I/Mn vn

5.To measured data
6.To previous menu
<TEST> (12)

<En large/Rota t/Hove>
fl .Knl argp/Kctiiirr-

2. Rotate/Move
3.Temp, coapensat ¡on
4.To previous menu

<TEST> (12)

<Eniarge/Reduce>

EnIa/Redu Ratio

—>[2.000000]

<TEST> (12)
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Print out simple of the enlarged coordinate values

The figures below indicate displays of the coordinate values before
and after the enlargeaent factor (2.0000) is used.

i

< T E S T >
PT»4
[Or Igin-1 X-»*U=2]
REP. 1
2TRQ. (1) 0. a000 «
2TR0. (1) 0. 0000 m

TEMP. 20. 000 'C

EP. 0. 000012
sa. 1. OOOOOO

START 00/25/ 109 5 15 40:38

Ccoi] MEMO:
X3 0. 0000 ÿ

Y= 0. 0000 m

2= 0. 0000 a
C0O2] MEMO:

X= 2. 7757 m

Y=r 0. 0000 m

2s -0. 0025 m
[O03] MEMO:

Xs 2. 7379 m

Y= -3. 9988 m

2= -I.5825 m

C004J MEMO:
X= -4. 5125 m

Y- -5. 0878 m

Z= 0. 0054 m

END: 08/29/1985 11 04:13

[M a in ¡ f i eat. ]

SCALE 2- OOOOOO

<T E3T>
P T =4
[Origin-t X-mxla=2]
REP. 1
2TR0.Cn O. OCOO m

2TR8. (!) 0. 0000 *TEMP. 20.000 "C
ÉP. 0. 000012
SCL. 1. OOOOOO

START: 08/25/1993 15:40:30

Coot] MEMO:
X= 0. 0000 a

r- 0. 0000 ÿ

2s 0. 0000 a
[002] MEMO:

X = 5. 3513 a

fs 0. 0000 a

2= -0. 0055 a
[003] MEMO:

X* 3. 5157 a

-7. 9999 a

I= -3. 1252 ÿ

C0Q4] MEMO:
Xs -9. 223 5 a

T= -10. 1735 a

2= 0. 0125 a

END: 08/29/ 1805 11:04:15
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(2) Rotate/Move
CRTS1-16

<Rotate/Uove>
Rot.X=[29. 595900]* "
Rot.Y=[0
Rot.Z<Q ]*"
Mov.X<0 ]ÿ
Mov.Y=[Q ]
Mov.Z=[0 ]a
<TEST> (12)

CRT51-17

<Rotate/Hove>
[00I] X» 10.0000b

20.0000b
Z= 3G.QGQQ»

[002] X= I1.0013b
Y= 19.9986b
Ist 30. 0008b

[Eater] or [Clear]

If you select <2> ¡a the aenu (CRTS 1—13) . then the aeau as
shown OD the left is displayed.
If you wish to directly rotate the coordinate values around
the X axis by an arbitrary angle, then input the angle of
rotation of the alis. However, input a value which is less
than 59' and 59' correspondías to HM (liante) and SS (second
). If the inpnt value is 60 or aore in ainnte and second
respectively, the value is calculated being altered to an
upper unit value, oaaely aioute to degree and- second to
ÿinute. The value of rotation is rounded off the fractions
to four deciaal places. The saae is true for rotation
around Y axis and Z axis. In rotation of the coordiaate
point, the positive rotation direction of each point is
anticlockwise looking to the origin.

Print out saaple of the rotated coordinate values

Next

X-axis rotat. Ex:Rotat .by(+)90

Z
A A

/

# X

2

c+)

Y-ax is rotat .
Z
A

( + )

> X
X-axis rotat .
by (+)90*

Z-axis rotat.

[R 9 ta t • /Mo V .]

RX= 90.3000' ' "
ry= O.OOOO" *

RZ= O. 0000' ' "

dX« 0. OOOOOOOOO m

dY= 0. OOOOOOOOO 01

dZ= 0. OOOOOOOOO HI

<T ES T >
P T asd
[Or!gin- X-»*i
REP. 1

2TRO. (1) 0. 0000 m

2TRO. (1) 0. 0000 ÿ

TEHP. 20. 000 'c
EP. 0.000012

Sa¬ 1. QOOOOO

START OS/28/ 1995 IS 40:2*

Cooi] HEMO:
X = 0. 0000 m

Y= 0. 0000 m

Z= 0. 0000 m

[003] HEMO:

X = 2. 7757 m

Y= 0. 0028 m

z- 0. 0000 m

[003] KEW:
X = 2. 7579 HI

Y= J. 5892 m

Z= •3. 9358 m

Oo HEW:
X = -4. 5128 m

Y = 0. 0390 m

Z = •5. OS70 m

END oa/29/iass it 04: 15

Fig. 7.U

On the above sanple, the figures on the left cot-
ubo are the values before rotation, and those on
right coluan are the values after rotation around
the X axis by (+)9Q"30'.
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CRTS 1-13

<Hotate/llove>
Rot.X=[0 ]*"
Rot. Y=C0 ]ÿ"
Rot. Z=C0 T"
Mov.X=ClO ]ÿ
Mov.*-C20 ]ÿ
Mov. Z=C30 ]m
<TEST> (12)

For shifting the last saved coordinate axes systea froa the
origin to an arbitrary point along the X,'Y to 1 direction,
input the corresponding shift distances,

You can also check the offsets of each «assured paint by
using this nena.

CRTS 1— 19

<Rotate/Move>
COOl] X= ZO. 0000a

Y= 40. 0000a
l- 60. 0000a

Cooz] x= Zl. 0013a
Y= 30.9986a
z= 60.0008a

CEnter] or CClear]

la the example of the figure below, the shift along the Y-
axis only is displayed. ffhen the shift distance is input,

all the coordinate data values along the Y axis take up new
values by adding the distance shifted to the original

val ues.

Print out saaple of the
coordinate value aovement

[Ra t a t i/Mo v t]

RX=

RT=

RZ=
dX =
dY=
dZ=

0. 0000 •

0. 0000' • "

0. 0000' ÿ "

to. OOOOOOOOO a

20. OOOOOOOOO a

30. COOOOCOOO •
< T e S T >
P T =4

[Or íc in-!
RHP.
2IRQ. (1)

2TRQ. (1)

TEW.
EP.
SCL.

-a* i«=2]
I
0. QOOO m

. 0. QOOO m

20. OQO ' C

0. 000012
f. 000000

START: 08/28/ 1995 15:40:36

[001] MEMO:

X=
Y*

z-
[002] MEMO:

X =
Y=

1-
[003] MEMO:

X =
Y=
2=

10. QOOO »

20. OOOO »
30. 0000 m

12. 7757 ÿ

20. 0023 m

30. 0000 *
12. 7579 m

21. 5902 m

28. 4374 m

Or igi nCD

Shi fted
new origin CD

>X

Fis. 7.12

[004] MEMO:

%' 3. 3872 «

Y= 14. 0122 ÿ

Z- 30. 0064 ib

END: 08/20/1095 II 04:15
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(3) Teaperature Coapensation

When the distance of object to ae aeasured is required, norially, the teaper-
atare at the location where the object is place and other eavl ronaentai condi¬
tions, canse the measurement to fluctuate. On the other hand, the aeasuring
instrument aeasures distances absolutely, therefore, the distances is aodified
by paraaeters (Material teaperatnre. Line expansion coefficient) snch as tbe
scale of steel aeasure tape or object to be aeasured.
Teaperature coapensation aodifies tbe aeasared coordinates based on the [Mate¬
rial tesperature], [Line expansion coefficient] which are specified at the
tine environaent setting.
Teaperature coapensation is done after the edited data (DT2) are changed back
to the aeasured data. Hence, data of the coordinate transforaati on before the
coapensation are lost. Notice that the basic teaperature of SDR4E is se to
be 20* C.

CRT51-22 CRTS 1—23

<Enl arge/Rotat/Move>
1.Enlarge/reduce
2. So tate/Move
u.'li'rrip. r nmpms.i lion

4. To previous aenu

<TEST> (12)

<Teap. conpensat ioa>
Transforned data
will be lost when
teap. compensation

is done after aeas.
data are recovered.

WTO 2. NO
<TEST> (12)

CRT51—24

<Teap. conpensat i-on>
Teap, —>C15.000]"C
Expansion const.

—>[0. 000012]

Coapensate as above.
WTO 2. NO

<TEST> (12)

CRT51-2S
After compensation

<Teop. conpensat ion>
[003] X= 3. 1739a

Y= -8. 9448a
Ia 0. 0599a

[004] X» 2.5031a
Y= 0. 1364a
Z= -0. 1340a

<TEST> (12)

CRTS1-2S
Before compensation

<Temp. coapensation>
[003] X= 3. 1737a

Y= -8.9443a
Z= 0. 0599a

[004] X= 2. 6029a
Y= 0. 1364a
Z= -0. 1340a

<TEST> (12)

CRT51-27

<Expansi on const.>
Input expansion
constant

Expansion const.
—>[0. 000012]

- Ill -



5. Return to Measured Data
CRTS 1-28

When coordinates are transformed, the data is maintained but
when further transformation is carried not, only the final
coordinate values remain, therefore, each time a transforma¬
tion is carried oat, you should save the data after return¬
ing to the previous menu and copy the file in menu (CRTS2)

or yon have to start from the original measured data.
In the menu (C8T51-1) if you select <5>, you can return to
the original neasured data.
Homever, as for the linked data, the original measured data
cannot be recovered because they do not exist in one body.

If the original measured data have deleted for any reason.
you cannot return to them.

CRTS 1-29

<To measured data>
[001] Xa 0.0000m

Y= 0. OQOOo
Z= 0. 0000m

[002] X= 1.0013m
Y= 0.0000m
Z= 0. 0016m

[Enter] or [CIear]

<To measured data>

Recover measud data

I.YES
UE

<T£ST> (12)
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C&~Z3 Data Lí nkias
CRTS2

<Transforaation>
1.Coord, transfora.

3.Edit aeasured data
4. Display/Print data
5.To previous aeou

<TEST> (12)

CRT52 i
<L¡nk data>

Fi 1e sane 1 inking

—>[TEST-i]

Link No. (1)

<TEST> (12)

In this nena, it is possible to link files one after another
up to 9 files and to save the whole files lioked as one file. If the coordinate systees of files to be linked are dif¬
ferent each other, it is necessary to aake thea coincide be¬
fore linking.
Also, if the nnaber of aeasured points are aore than one
file can hold and the points are to be saved in another file
, these files can also be linked after ward.
When all the coordinate axes systems of the linked data co¬
incide, the results obtained by analysis such as distances
between any two points or areas nade by connecting points on
the integrated coordinate systen can be displayed and print¬

ed.After linking, a new file is created, whose file nane is
sade by adding nark @ autoaatical ly before the initial of
the file nane of the first accessed data to be linked. And
the values of environaent set data for the new created file
are the sane as those of the first linked file.
The file naae can be selected froi the file list which is
displayed by pressing <F5> key.

CRT52-3

Clink data>

<TEST-I>
is linked

<TEST>

If yon select <1> YES in the left menu, the display shown
below appears.

CRTS2-4

CLink data>

Continue 1 inking?

l.YES

<TEST> (12)

Next
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CRTS2-5

CLink data>
Saved linked file

<0TEST>
with its nane

I.VKs
2.NO

<TEST> (12)

CRT5Z-6

CTransforsat ion>
1.Coord, transfora.
k.l-i nk il-i ia

3.Edit aeasared data
4. Di splay/Print data
S.To previous menu

<STEST> (24)

Saaple of a print out of the coordinate values of the
linked data

The first linked data the whose file aaae haviat '0' as
Its initial letter will be created as a new data file
displayed the first valias at the tiae of environmental
sett inc.

<»TEST>
P T = 6
[Ortcin-I X-txi >32]
RHP. 1
2TRQ. (1> 0. 00GO m

2TRO. (1) 0. OOOO m

TEMP. 20. QOO * C
EP. 0. 000012
SB- 1. 000000

START .08/28/1095 15 40:34

foot] MEMO:
X = 0. 0000 ÿ

Y= O oooo ÿ

Z= o. oooo ÿ

r-«o3 MEMO:
X= 10. 1425 ÿ

Y» 0. 0000 ÿ

0. 0740 •
[003] MEMO:

X = 3. 1737 *
Y= -8. 0443 ÿ

Z= 0. 0599 •
[004] MEMO:

X = 2. 9020 ÿ

Y® 0. 1394 n
2= -0. 1340 *[005] MEMO:
X® 5. 2870 ÿ

Y= 0. 0904 m
Z' -0. 0034 m

[006] MEMO;

X® 8. 0249 ÿ

ya 0. 040 0 ÿ

Z = -0, 3274 -
END; 08/ZB/ 1005 11 :04: 15
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C5-3] Data Edi ting
CRTS 3

If you select <3> ia the Data transformation mena, the nenu
shown on the left will be displayed.
By selecting this nenu, you cas add the coordinate data by
ÿanual iopnt in the coordinate axes systea, or you can de-
lete any aeasuring point or change the order of display of
any point.

<Edit neasared data>
[ . InruI i"' o rilin.i t i s

2. Delete points

3.Shift pt. nuaber
4.To previous nenu

<TEST> (12)

1. Manual input of coordinate data
CRT53-1

<Inpat coordinates>

Input pt nonber
—>C 13 ]

<TEST> (12)

If yon select <1> in the above nenu. the nenu shown on the
left uill be displayed.
The display is giving a point nunber to be added after the
last one .in the measured data sequence. If you press <Enter
> hey and input the new coordinate data, these data will be
added to the coordinate axes systea.

If you want to advance the order of any point, please exe¬
cute [4-3] 3. Shift point nuober. And, if you want to re¬
vise the coordinate data of auy aeasured data, please input
the point nuaber corresponding to the order of the sequence

to be revised, then input new coordinate data.

CRTS3-2

<Input coordiaates>
Pt. auaber:[13]
X(a )=[6.047 ]
Y (a )=[2.209 ]
Z(n )=[Q. 600 ]
MEMO :

[Single ]
<TEST> (12)

CRTS3-3

<Edit measured data>

Save data?

BHB3
2. NO

<TEST> (13)

In case of editing the aeasured data, if you select <S> To
previous aenu in the aenu (CRTS1) and specify <Clear>, then
the aenu as indicated below with "Save edited Data?" will
appear. If you wish to re-use this data at a later stage,

you aust save it.
If you save this data, the previous data will be written
over and the new data will be saved.

1
Next
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CRT53—4

<Coordinates>
[013] X= S.04701

Y= 2.2090i
Z= O.6OOO1

[Eater] or [CIear]

la the coordinate data inpnt isnaally, the point number will
be automatical ly saved as 'Final paint nuiber (+)!' before
adding the point, and by execution of [5-4] Data display/
print results data can be displayed or printed, as indicated
on the left.
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2. Delete points
CBT53-5

<Delete points>

Input pt nuaber
—>[13 ]

<TEST> (12)

If yon select <2> in the aena (CRT53), then the aeon as
shown on the left is displayed.
If yon wish to delete coordinate data of a measured point,
Inpnt the point nnaber and It will be deleted. The point
nuabers after this deleted point, will be automatically
stepped up by 1.

,3. Shift
CRT53-6

point nuaber

<Shi ft pt. auaber>

Old pt.

New pt.

nuaber

nuaber
—>[1 ]

<TEST> (12)

If you select <3> in the aenu (CRTS3) , the aenu as shown on
the left will be displayed.
If you wish to change the order of arrangement of the aeas-
ured points, input the new order of arrangeaent in this aenu

The print out exaaple of the coordinate data indicated below
, shows point nnaber (3) has replaced point nuaber (1), and
the sequence (1), (2) has been autoaatically changed to (2).
(3).

< T E S T >
P T =4

[Or ¡(in-I X-ixi«=2]
REP.
2TRQ. (1)

2TRO. (I)

TEMP.
EP.
sa.

i

o. oooo •
o. oooo ÿ

20. 000 * C

0. 000012

1. 000000
START :08/2B/199S 19:40:38

noO MEMO:
X« 0. OoOO ÿ

Y= 0. oooo ÿ

2= 0. oooo ÿ

[002] MEMO:
X3 2. 7757 ÿ

Y= 0. OOOO ÿ

2= -0. 0029 ÿ

[003] MEMO:

X= 2. 7979 •
Y= -3. 9999 ÿ

2= -1. 9829 ÿ

[004] MEMO:

X= -4. 8128 ÿ

Y= -3. 0878 ÿ

Z= 0. 0084 i*

END: 08/29/1999 11 :04:19

< T E S T >
P T = 4

COr itin~1 X ~ax i =2]
REP. 1

2TRG. (1) 0. OOOO ÿ

2TRQ. (1) 0. oooo ÿ

TEMP. 20. 000 ' C

EP. 0. 000012

SCL. 1. Q00000
START 08/23/1999 19 40:38

[001] MEMO:
X= 2. 7979 ÿ

Y» -3. 9999 •
2= -1. 9820 ÿ

[002] MEMO:
X- 0. oooo ÿ

Y= 0. oooo ÿ

2= 0. oooo ÿ

Oo44 MEMO:
X= 2. 7797 a

Ya 0. OOOO ÿ

2= -0. 0028 a

[004] MEMO:

X» -4. 8128 a

Y= -5. 0378 a

2= 0. 0064 a

END: 09/29/ 1995 11 04:19
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[5-43 Data, display/print
CRTS 4

If you execute iteas <l> — <3> la tlie Data transforaati on

aeuu (CRT54) indicated oa the left, yoa «ill need the dis¬
play or prist out of results.
Select <4> in the sane nena, and operate in exactly the saae
way as ia 3. ' Data, display/print ' aeatlooed before (for
display or prist oat at the time of actual measurements).
After executios of items <1> — <3> in the above mentioned
mean, far Data, display/print, you have to return once to

the Data transformation menu but prior to this, make sure
you have pressed <l> YES to the question 'Save Data?'. If
yon do not save the transformed data and return to the 3D
measurement and input the same file once again, then, print
out results mill be the data before transformed.
As the data is saved, the previous data mill be written o

and only the finally saved data will remain in memory.

<Trans format ion>
1.Coord, transform.
2.Link data
3.Edit measured data
l.Disp lav/l'ri nt data
5.To previous menu

<TEST> (12)
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[6] Fi 1e llanageaent

[6-1] List of Filas
CRT61

<Fi1a aanageaent>
I .l.i sr. oí i1 1 i's

2.Copy files
3.Delete f iles
4.Traasfar data
5.Make designed data
6.Free aenory

7.To previous aenu

CRTSI-l

If yon select <S> in the opeuing aenu (C2TI), the file
aanageaent aene vill be displayed as shown left.
If yon select <I> 'List of files' in this aenn, all the
naaes of the files currently saved will be displayed or
printed out.

<list of files>
1 .Ed iled filos
2.Measured files
3.Desi gn f i1es
4.Al 1 files
5.To previous aenu

CRT61-2

<L is t of f i1es>

Print ?

1.YES
Saaple of a list of files printed out

CRTSI-3

<List of f i1es>
1:[ TEST .DT2 ]
2: [ TEMPI .DT2 ]
3:[ TEMP2 .DT2 ]

[Eater] or [Clear]

[A 11 data]

1 [ENVIRON ]
2 [TEST .DTI]
3 [TEST .DT2]
4 [TEST1 .DTI]
5 [TEST1 .DTZ]
6 [STEST1 .DT2]
7 [TEST2 .DTI]
8 [TEST2 .DT2]
9 [TEST2 .DES]

10 [AAA .DTI]
11 [AAA .DTZ]
12 [1 .DTI]
13 [1 .DTZ]
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C6-Z] Copy Fi les

If yon aiacnta CS-1] 'Transform coordinates' or C5~3] 'Edit
ÿeasnred data' in the mena <5> 'Data Transformation', the
data changes sequential ly, therefore, you should save the
data during these operations, in a file. Use this function
to save the data under a new file name.
When you copy a linked data, is automatically added to

what you input as the file uame of the copied result. If
the file name input by yon has eight (8) letters without '0'
, please delete the 8th letter and add '§' before initial
letter. If you press <F5> key when the cursor is on the
field to input file name you intent to copy, the file name

list will he displayed. But on the destination side of copying, the list is neve
displayed to prevent overwriting by careless mistake.
Generally, measurement data (*,DT1) and edited data file (*.DT2) are copied as a

set. If designed data file (*.DES) is existed, these 3 files will be copied as a
whol e. However , it is impossible to copy designed data only, so refer to '4. Transfer
data'or '5. Set data'.
If 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 pattern for copying

The existing
f i1es

The existing files

OOO.DTI
OOO.DT2

OOO.DES OOO.DTL 4 OOO.DT2
OOO.DES

AAA.DTI
AAA.DT2 © ©

AAA.DTI
AAA.DT2
AAA.DES

© ©

© :Overwrite the new files 'AAA.DTI' and 'AAA.DT2' to the existing files
'OOO.DT1' and 'OOO.DTZ'.

© :After deleting the existing file 'OOO.DES', copy the new files 'AAA.DTI'
and 'AAA.DT2'.

(2) - After deleting the existing files 'OOO.DT1', 'OOO.DT2' and 'OOO.DES',
copy the new files 'AAA. DTI' and 'AAA. DT2'.

Overwrite the new files 'AAA.DTI' and 'AAA.DT2' to the existing files
'OOO.DT1' and 'OOO.DT2', and then copy the new file 'AAA.DES'.

© :After deleting the existing file 'OOO.DES', copy the new files 'AAA.DTI',
"AAA.DT2' and 'AAA.DES'.

©¡Overwrite the new files "AAA.DTI', 'AAA.DT2* and 'AAA.DES' to the
existing files 'OOO.DTI', 'OOO.DT2* and 'OOO.DES'.

<Copy f 1 1es>

Copy from

—>[TEST ]
Copy to

—>[TESTI ]
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[6-3] Delete Files
CRT63

<Delete f iIes>
Input file uaae

—>[TEST1 ]

Duriac operation, a aessage such as 'No enough disk area*
ÿay be displayed. In that occasion, use this function to
delete files which are not necessary.

CRT63

<Delete f i1es>

Delete

[TEST1 j
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[6-4Ü Data Transfer
CRT64

<Transfer data>
! .Si-nil <1 1 1 :i

2.Receive data
3.Transfer paras.

4.To previous mena

Through the RS232C. the SDR4E can ontput the coordinate data
to the external computers bavins larse capacity and also can
receive the input data from the external systems.

SDR4E can send data to and receive froa SOKKIA's Control
Terainal SDR4C.
SDR4E can send both of the measured data and edited data.
however the receivable data are limited to the measured data
only.

L. Send Data
CRTS 4—1

<Send data>
\ .l-il it r <1 cl.i ia

2.Measured data
3.To previous menu

CRT64-2 I
<Send data>

Input file name

—>CTESTl ]
Format:<SDR4E>
Speed :<12Q0>

Tbe measured or transformed coordinate data can be trans¬
ferred to tbe personal computers.

However, the following conditions are necessary to provided

before you transfer data:

Baud rate

Data hit
Stop bit
Parity check
X parameter

Sendinz format

1200 / 4800 baud

1
Nil
Effective
SDR4E/SDR4C

RS232C cable should be used.
Get tbe persoual computer ready for receiving, before you

start transferring data. Examples of tbe data formats of
tbe measured and edited data to be sent from SDR4E and SDR4C
are given in the following pages. (Remark: The data format
of SDR4C and that of SDR4 are tbe sane.)

Tbe file same can be selected from the file list which is
displayed by pressing <F5>key.

CRTS4-3 I
<Send data>

Send
Ctest i ]

Format: <SDR4E>
Speed :<I200>

2. NO

CRTS4-4

<Send data>

<Sendi ng>
[6]
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SDR4E data sending foraat (edition data)

Starting flax of sending data

~(1)(1>

(1) (1)(1)
10x02 ICR ILFI «—

(8) 0)0>

iFlle naae }CRjLFl «—
(1). (I)

File naae
(10)_(1) (10)

(8) (1) (8) 1) (8) 1) 1) method data
Material 1 Expansion Seal tag

temp ISP coefficient SP constant CR LF < Parameters
(3) (1) (14) (1) 04) (1) (14) (1) (12) (1) (1)

iNo. ISPlCoordinete X SP"fCoordinate Y|SP ICoordinat a Z |SP I Meno ICRjlFl
_Cfl.QrJi.aaJLe.
data

iNo. ISPlCoordinete X ISP (Coordi nate Y ISP ICoordinat e ZlSPl Memo CR LF
(1) (1)(1)

10x03 ICRlLF Ending flag of sending data

* As for the edited data, the Date/tiae of starting/ending of measurement are not
sent.
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•SDR4C dita sending fornat (edition dati)

(0 (0(1)
I0i02 ICR IIfI * ......... Starting flag of sending data

(8) (1)(1)

(8) 1) (8) :o («) rI)(l) ÿethod

Material
teap SP

Expansion
coefficient SP

Seal ing
constant CR LF ÿ*-Paranaters ÿ

(3) (1) 14) (1) (14) (1) (14) (1) (12) (1) (1)

[No. 1S P {Coordínete X |SP [Coordínate Y|SP tCoordi nate Z SP Meno ICRltFl
Coordinate
data

|Bo." |SP|Coordinete X SP ¡Coordinate Y SP Coordinate Z SP Meno ICR ILF 1
(1) (1)(1)

10x03 ICR f LF ) «-Ending flag of sending data

* As for the edited data, the Date/tiae of starting/ending of neasnreneut are not
sent.
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•Saaple projraa (for SDR4E / SDR4C)

1000 OPEN 'C0Ml:»«lXN' AS Í1
1010 COLOR 1 :LOCATE 3, 4 :PRINT STRINGJC 75,'»' )
1020 '.LOCATE 3,20 :PRINT STRINGS ( 75,'-' )
1030 CONSOLE 5,15,0.1
1040 DIM DTJ(IOO) ..."
1050 LOCATE 0.5 :COLOR 7
1060 IS-O
1070 *AQU
1080 IX-IX+l
1090 LINE INPUT íl.DTJ(IX)
1100 PRINT DTS(IS)
1110 IF LEFTJCDTSClX) ,1)=CHRS(A93) THEN GOTO *FIN.SDR
1120 GOTO *AQU
1130 ÿFIN.SDR

1140 CLOSE
USO END
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CRT64-9

<Reeeive data>
Receive

[TEST 1 ]

Foraat:<SDR4E>
Speed :<1200>
MISS 2.NO

CRTS4-10

<Seceive data>

<Keceivi ng>
D2]

When SDR4E starts receiving data, the display shown left
appears. The displayed nunerical values will be increased
every tine the coordinate data are received.
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#SDR4E data receiving foraat

* The receiving foraat is the sane as sending foraat in general. However, the data
that can be received are only those which are sent ia the foraat of aeasured data
and edited data, therefore the data sent in the foraat of edited data can not be
received.

* Generally, the file naae of the received data will be substituted by the user in¬
put naae, and the naae used when sending will be abolished.

* As for the environaent set paraaeters, the default values which have been set on
the SDR4E side on receiving will be adopted except the received paraaaters.

ÿ All the coordinate values are received in the saae unit that has been selected in
the aenn of Set environaent,

•SDR4C data receiving foraat

* The receiving foraat is the sane as sending foraat, equally in the case of the
SDS4E.

* All the default values are adopted as environaent conditions except the received
linear expansion coefficient.

* The aeasured date which is received is treated as the starting date of neasureaent
by SDR4E. The ending date of aeasnreaent as '00/0Q/QQGQ' and the tiae of start¬
ing/ending of aeasureaent as '00:00:00' are saved.

* All the coordinate values are received in the saae unit that is selected in the
aenu of Set environaent.
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3. Data Transfer Paraaeter
C8T64-11

Data transfer paraaeters are pre-set and fixed except data
<Transfer data> foraat and traasfer speed.

l.Send data
2. Receive data
.'i. Trans Irr [t.irms.

4.To previous aenu

4. Data Transfer Foraat
C RT64-12

<Transfer paras.>
l.TransIrr form.it
2.Transfer speed

3.To previous nenn

CRTS4-13
ÿ

<Transfer foraat->
Set present foraat

Format—>[SDR4E]
1.SDR4C format

3.To previous aenu*

fol lows :
transfer formats soft-

The data transfer parameters are as
1. Either of the following two data

ware can he chosen beforehand.
(1) The SDR4E's data transfer software
(2) The SDR4C's data transfer software

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

S. Data Transfer Speed
CRTS4-14

CTransfer paras.>
1.Traasfer foraat
2.Transfer spi;i>ii

3. To previous nenu

CRT54-15

<Transfer speed>
Set present speed
Speed—>[1ZOObaud]
I.I2IIII l>.'iml r;t t c

2. 4800 baud rate
3.To previous menu*
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Overwriting pattern for receiving data

SDR4E only receives Measured data and design data which have been seat to the
personal coaputer. . ... -......—

___
_

If there is the data which have the saaa naae as the receiving data, the data
will be aanaged according to the overwriting pattern shown below.

The receiv¬
ing data

The existing data

OOO.DTl
OOO.DT2

OOO.DES OOO.DTl IOOO.DES
OOO.DT2

AAA. DTI
AAA.DT2 © © ©

AAA.DES
@ © ©

©: Delete the existing data 'OOO.DTl' and 'OOO.DT2', and then store the
receiving data 'AAA.DTl' and 'AAA.DTZ'.

<2) ' The existing data 'OOO.DES' oust not be deleted because of the possibili¬
ty of using as a set with the receiving data. Make the existing data
'OOO.DES' and the receiving data 'AAA.DTI' and 'AAA.DT2' in a set.
At that tine, the integration between the existing data 'OOO.DES' and the
receiving data 'AAA.DT1' and 'AAA.DT2' is not checked.

© :Delete the existing data 'OOO.DTl', 'OOO.DT2' and 'OOO.DES', and
then store the receiving data 'AAA-DT1' and 'AAA.DT2'.

® :The receiving data 'AAA.DES' can not be stored due to existing of the
ÿeasured data 'OOO.DTl' and 'OOO.DT2'.

(J): Delete the existing data 'OOO.DES', and then store the receiving data
'AAA.DES'.

<§) : The receiving data 'AAA.DES' can not be stored due to existing of the
ÿeasured data 'OOO.DTl', 'OOO.DT2' and 'OOO.DES'.
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C6-5] Method of Making Designed Data
CRT65

The aethod of taking ia the desisaed data to SDR4E as
follows:
1) Daplicate the designed data file (». DES) directly froa

the edited data file la SDR4E
2) Receive the designed data (*.DES) froa personal coaputer

by nsing data transfer fancCioa.

<Fi le aanageaent>

l.List of files
2.Copy files
3.Delete files
4.Tranjfer data

6.Free aeaory

7.To previous aeeu

CRT65-1

<Maked Design files>

Edited file naae
->[| ]

Designed file naae
—>c :

If you seed to duplicated the designed data file directly
froa the edited edited file in SDR4E, choose the file naae
you decide to duplicate in the edited data displayed by
pressing <F5> key shown on the left screen, and input the
fiie naae not to used both in the edited data file and the
designed data file, you can make a new designed data asto-
aaticai 1y.
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[6-6] Free Meaory

CRT66

<FÍIe aaoaseaeot>
I.List of files
2.Copy files
3.Delete f¡ les
4.Traosfer data
5.Make designed data

7.To previous aenu

CRT66- I
<Free neaory>

Total aeaory

1S73376 bytes

Free aeaory

1318912 bytes

[Enter] or [Clear]

If <6> is selected in the neon (CRT66) , the screen on the
left is displayed. It sives the aeaory space is bytes oa
RAM aad that which reaains free not-used.
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8. Display of error message

Tbe following message appear in the event of mistakes during measurement or

data transformation.

Massage Application Ref. page

Main Battery is Low

PressC Enter 3

if the voltage of the Ni-Cd battery
drops,the printer does not function af-.
festively. Either charge the battery or
replace it, or connect the AC adapter
and supply power.

-22-
4.5.4

Lithium Batterys

are Low or Dead

PressC Enter 3

Replace the Lithium batteries. However,
prior to replace theo, make sure that
the main power source(Ni-Cd battery or
AC adapter) is working effectively.

If you replace tbe lithium battery whan
the Ni-cd battery voltage is low, the
entire memory may be wiped out.

-22-
4.5.4

No enough disk area
PressC Enter 3

If the stored data file becomes too
large while saving the data after link¬
ing/editing this message is display. -134-
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5. Return to Measured Data
CRTS 1-28

When coordinates are transformed, the data is maintained but
when further transformation is carried out, only the final
coordinate values remain, therefore, each time a transforma¬
tion is carried out, you should save the data after return-
in; to the previous mena and copy the file in nenn (CST62)
or yon have to start from the original measured data.
In the menu (CRTSl-1) if you select <5>, you can return to
the original aeasnred data.
However, as for the linked data, the original measured data
cannot be recovered because they do not exist in one body.
If the original measured data have deleted for any reason.

you cannot return to them.
CRT51-29

<To measured data>
[001] X= 0.0000m

Y= 0.0000m
Z= 0.0000m

[002] X= 1.0013a
Y* 0.0000m
1- 0.0016m

CEnter] or [Clear]

<To measured data>

Recover measnd data

I.TES
EB

<TEST> (12)
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Massage Application Ref. page

Fi 1e open error
PressC Enter ]

This aessage is displayed in occasion
that errors happen during the stored
data files are saved or read in or dur¬
ing the froa the external system.

- -22-
4.5.3

Measuring instruaent
is not ready

PressC Enter ]

This aessage is displayed when such oc¬

casions that the aeasuring instruaent is
not switched or. its hor iaontal ity is
not settled or resetting of its vertical
and horizontal angle is not yet coaplet-

ed.

-41-

No deao data

PressC Enter ]

In the menu [2-l]Measureaent(Deao) , num¬
ber of points saved in the data for use
of sequential aeasureaent are 20. if the
21st point is input to be aeasnred, this
aessage is displayed.

-38-
12-1)
display

Unsuitable 2nd
point or 3nd point

PressC Enter ]

During a new aeasureaent or aoving the
station point, this message will be dis¬
played when you aeasured twice the saae
point by aistake.

-46-
-55-
-59-
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Massage AppI icat ion Ref. page

Cannot create file
for enviat. setting

PressC Eater ]

When the file for envi ronaent settings
cannot be created since the file capaci¬
ty is fall, this message is displayed.

Error in measurement

Error code :CE200]

Eater: Re-measure
Clear: previ, screen

If there is an obstacle between the
measuring instrument and target daring
measurements, or if the reflected light
is insufficient, then this message will
be displayed.
If <Enter>key is pressed measurement can
be started again, if <Clear>key is
pressed, you can turn to the menu Just
before measurement and repeat the meas¬
urement.

-43-
C8T22-13

Data error

Eater: Re-measure
Clear: previ, screen

When receiving error of measuring data
from íeasuring instrument is occurred
during the measurement of each point,
this message is displayed.
If <Enter>key is pressed, measurement
can be started again. If <Clear>key is
pressed, you can turn to the menn jnst
before measurement and repeat the meas¬
urement.

The same
as the
above.

Too many measured
po ints

PressC Eater ]

If the total number of measuring point
in one(l) file exceeds 400, this message
is displayed, teh preasant data file is
full. Create a new data file.

-12-
-17-

- 137 -



Massage Application Ref. page

On data transfer, if the received coor¬
dinate data exceed a range between
-9999,9999 and 9999.9999 a, this aessage -23-
is displayed.

coordinate is
over f 1 ow

PressC Enter ]

After recalling the first file in the
Data linking aenu C5~2l. if yon input
the file naae of a file which has not -94-
been saved as the first linked file nana
, then this íessage is displayed.

No such file
PressC Eater ] Check the file name in the File name

list neau C6~l].

. Ihen yon input 3 point number for calcu¬
lations of angle, area or coordinate

<Angle in XY plaue> transformation, if the data of two

points out of the three are the same,
-99-
-101-

Angle B then this message will be displayed,
indicating input error.

-102-

ACl 3 BC2 ] CC3 ]
Sane coordinate
is re-defined
PressC Enter ]

If the constant which was input in C3-6]
Scaling constant menu, exceeds the spec¬

ified range of constant, this message is -23-
displayed. -91-

Graduation
over f 1ow

PressC Enter ]
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Massage

Unsui table
input data

PressC Eater 3

Appl ic at ios

The lapat data such as coordioates,dis¬
tance or angle exceed the specified
range, this eessage is displayed.
Hit <Enter>key and input valid data.

Ref. page

Calcul ation
overf 1ow

PressC Enter ]

If the result calculated, based on the
input values for the calculations of
area, enlargement/reduction, parallel
shift, etc., exceeds the permissible
area, than this message is displayed.

<Enlarge/Reduce>

All coordinates is
initialized to '0'

<TEST>
2.NO

(12)

In execution of Enlarge/Reduce in C5-1—4
3 aenu,if '0' is selected as a ratio of
enlarge/reduce, all data will be set too

This message is displayed to confirm
whether 0 is valid value to be input.

Too many points
to be 1inked
PressC Enter ]

If the total number of data points ia
the Data Unking menu C5-2] exceeds 999,
this message is displayed.
Uake sure that the total nunber of data
points per link file is less than maxi¬
mum of 999.
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Massage Appi ¡cation Ret. page

la C5-2] Data linking nana, when the

-11-
-113-

No aore than 9
files caa be linked

PressC Enter ]

exceeds 9, this nessage is displayed.

Link-data to aeasad
data is ioossible

PressC Enter H

After operation of link data in C5-2],
if you execute return to measured data
in aenu C5-1-S], this nessage is dis¬
played.

-112-

No neasared data

PressC Enter ]

On execntiou return to aeasured data in
C5-1-5] nena, if the object data have
been deleted in any other operation,
this nessage is displayed.

-112-

-

Fornat error

PressC Enter ]

In data transfer nena, when the format
of the transferred data is different
f ron that of SDR4E/4C, this nessage is
displayed.

-128-
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Massage Appl Í cation Ref. page

Yben any coaaunicat ion error happens in
the niddle of sending/receiving data
daring tbe operation of aeasureaent,
print or transfer, if no response to tbe
transaission is given «¡thin 15—20
seconds, this aessage is displayed.

Coaauaieat ion error

PressC Enter ]

When yon try to save the linked data as
the existing file, this aessage is dis¬
played.

Decide whether to overwrite or to aban¬
don as aistake.

<Liak data)

Saae file existed

Overwr ite?
<STEST>

-114-

1MB 2. NO
<TEST> (12)

If you try to copy a file to another
file which already exists, this aessage

will he displayed.

Decide whether to overwrite or not.

<Copy f í Ies>
Saae file existed

Overwr ite?

-120-

BMW 2. NO

When tbe total nuaber of the received
coordinate data exceeds 999 that Is the
aaxiana nuaber can be supported in data
transfer aenu, this aessage is displayed

Too aany points
to be received
PressC Enter 3

-23-

j
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Missage ApdI icat ion Ref. page

Full of BAM disk! !'
delete unnecessary

f iles.
PressC Eater 3

•

The SDR4E can manage files up to 491
within its BAM disk, fhea files are
saved in RAM disk, if the total nuwber
of files which have besa saved reaches
to this limits, this message Is display¬
ed.

The above total number of files means
that of all files that are saved in the
RAI disk of which contents can be dis¬
played in [6-1-43 nana.

-113-

Same coordinate
is re-defined

PressC Eater 3

If the newly defined designed data coor¬
dinate is the same as that of existing
one, this message is displayed. -67-

Meas, method cann't
be changed because
there are measnred
data in the env.
file being edited.

Press[ Enter 3

If the default environmental setting is
not used, when 'Std Measmt method [9-23'
menu is selected, this message is dis¬
played.

-42-

Relieve setting of
off sets

Press C Eater 3

While measuring the data, if <Clear> key

is pressed in off-set setting menu, this
message is displayed and every setting

is abandoned.
Input offset and press <Enter>key, then
above setting is got to be valid.

-51-
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Massage Application Ref. page

No coordinates of
designed data which
has the saae aeao
as specified.

Press [ Eater ]

In designed data weasnreaent or position
measurement, if there was no designed —
data which has the same memo specified
while measurement, this message is dis¬
played.

-66-
-72-

Impossible to create
the rotation matrix
for lack of enough
points.

Press [ Enter 3

In designed data measurement or position
measurement, if the specified designed
data was less than three(3) or two(2),
this message is displayed. flhen the saae
designed data was assigned more than
once, it is counted as one(l) point.

Tbe saae
as the
above.

Relative relation of
points is beyond the
al lowable.

Press [ Enter 3

In designed data aeasurenent or position
aeasnreaent, if the error between rela¬
tive relations of designed data and
aeasnred data during new measurement or
linking aeasurenent exceeds the allowa¬
ble one defined in the environmental
settings, this nessage is displayed.

-68-
-74-

Relative relation of
points appoaches
1 inear.

PressC Enter 3

In designed data aeasurenent or position
measurement, if the measured data points
are on-line (linear relation) during
new measurement or linking measurement,

this nessage is displayed.

The saie

as the
above.
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lassase Application Kef. page

This filename ¡s
oot usias.

Press [ Enter ]

If there exists the same file name of
which yon input in a newly standard
aeasureaent or a file copy function,
this wessage is displayed.

-39-
-61-
-64-
-120-

There isa't design
data file.
Design data file is
necessary for this
data.

PressC Eater ]

In designed data measurement or position

aeasureaent. if there is not the design¬
ed data file which is assigned, this
message is displayed. ÿÿ4

J)

»—* 1
1

There is. the data
file for aeasuement
Please use another
file name.

PressC Enter ]

While receiving the data file, if there
exists the designed data file which has
the same file-nane that is assigned,
this aessage is displayed.

-129-

-

Impossible to use
setting-out function
when conducting
measurement based on
demonstra t ion data.

PressC Enter ]

In the siaulation of a aeasureaent using
the deaonstration data, if you try to
use the setting-out functioa, this aes¬
sage is displayed.

-38-
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Massage Appl ication Kef. page

[ÿpossible to change
nuaber of points for
standard aeasnreaent

Press[ Enter j

Is the standard aeasnreaent, if yon try
the setting-oat function assigning the
noabers of the points, this aessage is
displayed.

-53-

<Enl arge/Rotat/Hove>
Notice that data are
possible to be tea-
peatue compensated
when they are to be
aerged.

HQ 2.NO
<@TEST> (12)

When a temperature compensation is ap¬
plied to the nerged data, this aessage

is displayed. -111-

The 1 ink points
is aore than aeasat.
points,adjust it
please.

Press[ Enter ]

In the linking aeasureaent, if the num-
ber of the aeasnred data is saaller than
that of the link points assigned in en¬
vironmental settings, this íessage is
displayed.

-60-

There is no enough
points of designed
data.

PressC Enter 3

If the nuaber of the designed data is
saaller than three(3) or two(2), this
aessage is displayed. -65-

-71-
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Massage Application Ref. page

There is no enough
poiats of aeasueaent
data.

PressC Enter 3

In receiving the data file, if the nua-
ber of the received data is saalleT than
three (3) or tvo(2). this aassage is dis¬
played.

-129-

Designed-data to
aeasod data is
iaossibl e

PressC Enter 3

Ihile editing the designed data in C¡>3
analysis function, if CS— 1— 5J aenu is
selected, this aessage is displayed. -112-

Des igaed-data
is not teapeatne

coap ens a t ion.
PressC Enter 3

While editing the designed data in C53
analysis function, if ÿ'4-3*' aenu is se¬
lected, this aessage is displayed. -111-
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