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Introduction

This manual describes the use of the Rec Elta ® 13C/15C/13CM/13CMS total stations
from Carl Zeiss, referred to in the following as Rec Eita® C/CM/CMS. Any
differences hetween these versions are spedifically pointed out in the text.

The following subjects are dealt with in the individual chapters:

O Chapter 1: Instrument description

s Hardware
+ Controls
« Rec Elta® components

0 Chapter 2: Program execution
« Program structure and user guidance
« Motor and target sensor functions in the measuring process

a Chapter 3: Measuring Process
«+ Description of the measurement cycle

0O Chapter 4: Measurement

e The different measuring modes
- s Spftkey functions

e Result menu

« Recording

O Cha pter 5: Coordinates

» Different types of stationing
« Surveys (polar points)

« Setting out

s Area computation

‘3 Chapter &: Special

+ Height stationing
« Point-to-line distance
« Connecting distances

QO Chapter 7: Applicatidn Programs

« Project Management
« Basic Tasks and Transformations
« Computation of Intersections
» Traversing
« Curve Layout
TR PEVORE-EXTRESE
Milanweg 53

61113 Bad Vilbel
Tel, 16101 / 54 13 54 + Fax 55

Rec Elta® C/ CM/ CMS

February 1997
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introduction

O Chapter 8: Adjust /Prepare

V index/Hz collimation
Compensator run center
Sensor calibration

EDM signal

Setting marks

Decimal digits and.units
Projection reduction

O Chapter 9: Data transfer

* & & & 0 @

interface selection

Transfer to and from the computer
Internal or external recording
Terminal mode

PC demo mode

Update

O Chapter 10; Editor _
« Searching for and display, entry, editing and deletion of data lines..

O Chapter 11: Interface description

* o & & @

The different types of interface:
— hardware interface

— software interface

~ user interface

Data transmission

Transmission protocols

Record formats

Data transfer programs
Connection to office software

O Chapter 12: Annex

Formulae

List of softkeys
Technical data
Error messages

Useful information on measurement preparation .

Mechanical alignment
Accessories

O Index

Rec Elta® €/ CM /CM5
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The major features of the Rec Elta® total stations are:

O Measuring sensor:

Incremental, glectronic scanning of the horizontal and vertical circles
Electro-optical distance meter operating in the infrared range according to
the phase comparison method

Compensator for correcting the vertical axis inclination in the sighting and
trunnion axis directions '
Acoustic signal generator

PCMCIA memory card as the data and program memory and for data
interchange with DOS-compatible computers

Rec Elta® C: mechanical clamps and tangent screws

Rec Elta® CM/CMS: motorized drives for manual and automatic setting

Rec Elta® CMS: target sensor for the detection, tracking and automatic
setting of standard reflectors

O Control and display unit:

24 single-assignment keys, color coding of the key groups,-alphanumeric
entry, variable softkeys with additional functions

Display screen with graphic capabilities (240x38 pixels} with 4 lines of 40
characters each, type sizes 5 x5 and 5 x 7 pixels

Convenient user interface due to menu and dialog techniques

Direct selection of major program parts, irrespective of the current program
fevel ’

Dedicated application programs

Rec Elta® C: RS 232 C (V 24) interface as data input and output port

Rec Elta® CM/CMS: RS 232 C (V24) interface on the stationary base as data
input and output port and for power supply

. Rec Elta® C/ CM / CMS February 1997
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O Importarit Note:
The instrument was manufactured by tested methods and using quality materials.

The mechanical, optical and electronic functions were carefully checked prior to
delivery. Should any defect attributable to faulty material or workmanship accur

~ within the warranty period, it will be repaired as a warranty service.

This warranty does not cover defects caused by operator errors or improper
handling.

_ Any further liabilities, e.g: for indirect damages, cannot be accepted.

" Subject to change.

Software status Rec Elta® C 3.00, Rec Elta® CM/CMS 2.00. ~ Revision: July 1987

Cat. No:702782-7044.217 Status: February 1997

Manufacturer:

Carl Zeiss =
Geodetic Systems
D-07740 lena

- Phone: ++48 (0)3641 643200
Fax: ++49 {0)}3641 643229
E-Mail: surveying@zeiss.de
Internet:  hitpi/fiwww.zeiss.d

Rec Eita® C/CM/ CMS - February 1997




Instrument Description 1-1

1 Instrument Descripiion
1.1 Overview
Rec Elta® = Measuring Sensor + Control and Display Unit

O Measuring Sensor:

« Measurement (D, Hz, V}
» Compensator pickup
« Correction of measured data for:
— Vertical axis inclination in the sighting and trunnion axis directions
Index and collimation .
Addition constant and scale
Projection and height reduction
Meteorological conditions etc.

§

{

|

O Cantrol and Display Unit:

e 4 lines with 40 characters each

Graphic capabilities (240 x 38 pixels)

Menu selection

Dialog prompts

Program control

Data editing and computation

Display of measured and/or computed data and point ldentlflcat:ons

0 Keyboard of the Control and Display Unit:

s« Keys:
— 24 single<function keys, color coding of key groups
— Operation and control of program execution
— Entry and editing of values and parameters, selectlon of funciions and
programs
— Alphanumeric entry

» Function keys (softkeys):
— Functions depending on the selected program
— Display in the bottom line of the screen

O Power Supply:

« Rec Elta® C: exchangeable NiCd battery pack (5) with 4.8 V¥ and 2.0 Ah for
approx. 6 to 8 hours of operation

» Rec EMta® C/CM/CMS: external. NiCd battery pack with 6 V and 7 -Ah for
approx. b hours of operation

0O Acoustic Signal Generator
» Support of specific functions by acoustic signals

. RecEta® C/CM/CMS ‘ April 1997




1-2 : Instrument Description

0 Data Memory:

¢ RecElta® C: internal Mem
« Rec Elta® {/CM/CMS: PCMCIA memory cards Type 1, SRAM and FLASH

O Interface:
» RS 232 C/V24 interface

1.2 Rec Elta® 13C and 15C

1.2.1 General Instrument Descnpt:on

The Rec Elta® 13C/15C total stations are based on the successful Rec Elta® 13/14/15
line and therefore offer all measurement, computation and storage functions of
these instruments, In addition, the Elta® 13CT/15C feature an integrated, DOS-
compatible PC in which a standard PCMCIA memory card can be inserted. This on-
board PC permits a significant extension of the program range available in the
instruments and the flexible configuration of its type and scope. A number of
additional programs are supplied by Carl Zeiss in the standard version, and .various .
optional programs can also be used.

The on-board PC permits users with programming experience to write their own
programs under the DOS operating system using a high-level language such as
Turbo Pascal, C or Basic which can be executed and compiled on a PC.

1.2.2 Data Interfaces

The PCMCIA card is used as a data memory and additional program memory,
permitting data to be stored in files for up to 99 different projects, Processing of
any project can be interrupted and resumed fater on, with the possibility of
handling a different project in the meantime, Data interchange with an external
PC featuring a PCMCIA drive can be performed directly via the memory card on a
file basis, in accordance with the usual DOS rules and using the access possibilities
pravided, such as the EDIT editor, Alternatively, data can also be interchanged via
the serial RS 232 C/ V24 interfaces of the instrument and PC, At the PC end, we
recommend the use of the RECPCD.EXE transmission program from Carl Zeiss,

Rec Elta® C/ CM/ CMS . April 1997
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1.3 Rec Elfa® 13 CM

1.3.1 General Instrument Description

The Rec Elta® 13 CM is completely based on the Rec Elta®13 C in its design and
operating functions. Compared with this latter instrument, however, it offers the
following additional features:

« motors instead of mechanica! clamps and tangent screws
« motor-supperted measurement options :
» additional servo-supported processes.

The programs of the Rec Elta® 13 CM are used in the same way as in the non-
motorized instrument versions, but they have been supplemented by servo-
supported functions where appropriate.

1.3.2 Motor-supported Coarse and Precision Setting

+ The mechanical ciamps and tangent screws have been replaced by knobs for
motorcontrol. . -

» Continuous coarse and slow motidn of the instrument and telescope is now
possible.

+ The control knobs are conveniently located on the side of the upnght

« Coaxial arrangement of the large coarse-motion and the smaller slow-motion
knobs, separately for Hz and V.

+ The spead of horizontal ‘and vertical coarse motlon is continuously variable,

" depending on amount of rotation of the large knob,

« Manual rotation of the instrument for coarse setting in the conventional way
remains possible, after pressure of the FCT/MOT hardkeys. This interrupts the
electrical contact with the motors. A minor rotation of one of the control
knobs reactivates the mators.

s The smaller knob permits extremely sensitive slow motion, both honzontally
and vertlca[ly, due to high gear reducticn.

« Slow motion is performed either by continuous adjustment or in increments
with a resolution of 1" (0.2 mgrad).

« When turning the knob, your hand will feel the knob engaging at the
individual increments.

» A high-precision gear converts the motor rotations into instrument and
telescope movements.

Rec Elta® C/ CM/CMS . April 1997




1-4 Instrument Description

1.4 Rec Elta 13® CMS

1.4.1 General Instrument Description

The Rec Elta® 13 CMS is in essence a Rec Elta® 13 CM with added internal
upgrades and, in particular, a target sensor mounted on the telescope. This means
that the full functionality of the motorized instrument has been retained and
supplemented by sensor functicns for all measuring processes and programs. These
functions include:

» automatic sighting of a prism
« tracking of a moving prism
+ search for a prism

All prisms available from Carl Zeiss or prisms from cther manufacturers can be used
as targets. There is no need to modify existing reflectors. The standard prism for
the target sensor is the single prism, but multiple prisms can also be used from a
distance of 100°m onwards. .

In field use and in particular in the close range, it may happen that the light of the.
target sensor is reflected by other objects than the prism. No measurement;.-
however, is performed in this case. The instrument stops the measurement in
progress and displays an appropriate message.

If several reflectors are positioned in nearly the same sighting direction, this may
affect the measurement, as the target sensor does not incorporate target
recognition far several prisms.

The distances attainable with a single prism in goed sighting conditions range
from 1.7°m up to 400 m in automatic sighting, and up to 300 m in the tracking and
search modes. Rain, humidity, fog, shimmering and other refraction influences may
affect the measuring range that can be covered.

The target sensor uses visible laser light, which facilitates orientation in the field
when working in the close range in good sighting conditions. The laser complies
with laser safety class 1.

1.4.2 Operating Principle of the Target Sensor

With 1.52, the field of view of the target sensor has the same aperture angle as the
instrument telescope, corresponding to 2.6 m on a distance of 100 m. This means
that the observer's human eye and the objective target sensor see virtually an
identical section of the object space. There is only a minor vertical offset in the
close range from the shortest sighting distance up to approx. 30 m, resulting from
the relative positions of the telescope and the sensor mounted on top of it.
However, this has no adverse effect on the measurement. The target sensor is
therefore able to detect any prism which is located in the field of view, and can
use it for target tracking or automatic target sighting. Should automatic tracking
not be possible due to the extreme peripheral position of the prism, readiness for
measurement can be obtained at any time by manual or motorized movement of
_the instrument and/or telescope.

Rec Elta® C/ CM / CMS ' April 1997
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The automatic sighting process comprises two parts, When the prism is detected in
the field of view, the instrument first aligns itself approximately with the prism
center. In the second step, any remaining deviation beétween the target and sensor
axis is determined and corrected. This process runs until the target and axis
coincide.

1.4.3 Automatic Sighting

Automatic sighting of a prism can be performed either in position 1 or 2. Due to
the vertical offset between the target sensor and telescope axes, the telescope in
position 1 sights a point below the prism, when the sensor axis has been aligned
with the target. After measurement of the approximate prism distance, however,
the vertical offset angle by which the telescope has to be tilted for centered
sighting of the prism can be computed. Since the prism is not captured by the
measuring cone on distances of less than approx. 30 m, the telescope is slowly
tifted upward until close-range distance measurement is possible. This adjustment .
is part of the automatic sighting process and is independent of any distance
measurement that may be required for the selected measuring mode.

Alternatively, the measurement can be performed in two positions. First, the
target is automatically sighted In position 1, then in position 2. The-bearings and
zenith angles relative to the initial position are averaged, and th& instrument is
then pointed at the prism center. Measurement in two positions reduces the
occurrence of errors, as it also eliminates the residual alignment errors within the
scope of the measuring accuracy. This method can be used from a distance of 5 m
onwards. '

1.4.4 Prism Tracking

Prism tracking is only advisable from a distance of approx. 15 m onwards. It is
always performed in position 1. Any interruption of the signal sent to the prism is
displayed. The instrument stops and waits for manual or motorized pointing or for
renewed contact with the prism. The search for a reflector can also be started from
the tracking mode.

Prism tracking is always linked with automatic sighting. As soon as the prism has
come to a stop, automatic sighting and the selected computation and storage
operations etc. can be triggered by pressing the ENT key. After completion of this
process, tracking is continued.
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1.4.5 Prism Search

The prism search-mode uses a definable search window which starts approx. 1.5°
on the right (left) of the current telescope position and opens symmetrically with
respect to the telescope position in all directions. Within this window, the search
for the prism is optionally made in a horizontal or vertical search pattern.

The search is a self-contained process which may be successful or unsuccessful, or
can be terminated by the operator. It can be used either independently,
irrespective of the current measurement, or in combination with automatic
sighting or tracking. -

Rec Elta® C/ CM/CMS o April 19897
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1.5 Rec EHHa® Controls
O Key for Figs. 1-1, 1-2 and 1-3:

" Handle

—_

3 Battery cassette [ock
5 Battery cassette of C
Balancing weight of CM/CMS
7‘ Focussing control
9 Eyepiece with diepter scale
11 Alidade level
12 Acoustic signal generator
15 RS 232C/ V24 interface of C
17 Mark for trunnion axis height
19 Vertical tangent scre\;v
21 Horizontal tangent screw
23 Counterweight
25 Tribrach tightening screw
27  Transmitter objective (of CMS)
29  Cover of PCMCIA card
31  V coarse motion knob

33 Hz coarse motion knob

10
12
14
16
18
20
22
24
26
28
30
312

34

Handle screws

Distance meter adjustment
screw

Ring cap on reticle control

Eyepiece mount

Sighting collimator

Display

Keyboard

Tribrach

Optical plummet

Vertical cddlamp

Horizontal clamp

Tribrach screw

Sensor attachment (of CMS)
Receiver objective (of CMS)
Lock of PCMCIA card

V slow mation knob

Hz slow motion knob

Rec Elta® C/ CM/ CMS
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1.5.1 Rec Eta® C Main Control Side

Fig. 1-1: Rec Eita® C main control side

Rec Eia® C/CM/CMS . : April 1997
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1.5.2 Rec Elta® C Front View

17

19
20

21
22

Fig. 1-Z: Rec Elfa® C front view

f
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1.5.2 Rec Elta® CWIICMS Control Side

Fig. 1-3: Rec Elta® CM/CMS control side

. Rec Elta® C/CM / CM5
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1.6 Rec Elfa® Components

1.6.1 Compensator
O Purpose

Determination of the current vertical axis inclinations in the sighting and
transverse directions by a dual-axis compensator.

0O Function

The effects of the vertical axis inclinations on the circle readings are automatically
corrected. Levelling can be checked by means of the digital display of the
inclinations.

O Working range

The working range of the compensator is £ 2'40" or 48 mgrads. If the compensator
is out of range, the address and the last digits after the decimal point in the
distance and angle readings are replaced by dashes in the display of the Rec Elta®
C (this also happens during fast instrument rotation). .

HZ E--""—'— Ul ) 93.————

Add. iz - ]

1. S50M

+h S . S 1 Zr
c1cfciThinolR-HIECCn-FIVAZISD JLonf—>2]

Fig. 1-4: Compensator out of range, Rec Elta® €

The Rec Elta® CM/CMS displays a message which permits levelling after pressing
MEN or deactivating the compensation after pressing ENT. -

=) 4. 374 Hz 5.8152U1 93,6822

e a= TTiApn W
inclinat ions exceeded - Mz -rieoht
By, WithiMEM/Comp.of f£iEMT | MK behind

Fig. 1-5: Compensator out of range, Reéc Elta® CM/CMS

- O Checking

Checking the compensator at regular intervals is essential for its precise function.
Checking is performed by run center determination using the COMPENSATOR
mode in the ADJUST/PREPARE/CALIBRATE program.

&~ This check is required for precise height measurements.

A Display

For the display of the vertical axis inclinations, press function key LEV or & J
COMPENSATOR. : '

0O Compensator activation/deactivation

Activation or deactivation in all measuring programs using the Con/Cno softkey.

Rec Elta® C/ CM / CMS April 1957
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1.6.2 Acoustic Signal Generator

U] Purpose
Confirmation of Rec Elta® functions by an acoustic signal.

O Function '

Confirmation by a short signal:

» after each key pressure

» after successful initialization (capturing of zero pulses)

» after completion of a measurement _

» during recording: distinction between the recording of one data line
{measured data only or computed data only) and of two data lines {(two short
signals). A long signal sounds in the case of an operating error or if the zero
pulse has not been captured.

{1 Activation/Deactivation

The acoustic signal can be activated or deactivated in the program ADJUST/
PREPARE/SET/ACOUSTIC SIGNAL.

1.6.3 MEM Memory of Rec Elta® C

The permanent memary of all Rec Elta® instruments stores computation constants,
operating modes, measuring units etc,, even after instrument shutoff.

In the Rec Elta® C, measured and computed data and additional information can
be stored in the MEM internal memory with a capacity of more than 1200 data
lines comprising the 27-digit point identification and 3 measured or computed
values.

1.6.4 PCMCIA Memory Card

The Rec Eita® C/CM/CMS support Type 1 SRAM and FLASH memory cards with a

storage capacity of 0.5 MB, 1 MB and 2 MB. For the general handling of these
memory cards, we refer to the instructions and recommendations given by the card
manufacturers. As regards the PC formatting of the cards and the checking of the
buffer batteries used {in SRAM cards), please note the specifications made by the

“manufacturers of the PCMCIA drives and their supporting PC software.

1.6.5 Handling of the PCMCIA Memory Cards

Once the Instrument has been switched on, it is always set for the use of the on-
board PC and the PCMCIA memory card. Therefore make sure that a formatted
PCMCIA memory card has been inserted. If the memory card is blank, a data file
NOMNAME.DAT with a maximum of 500 data lines is created. After use, the card
will normally contain several data files with the extension .DAT. Make sure that all
files created externally with the extension .DAT and stored on the card have an

~ identical structure as the files generated by the instrument itself, Each data file is

associated with a configuration file which contains the control data and has the

" file name CTL$%$$xx.CFG, with xx = 01 to 99, The contrel file of the current data .

Rec Eta® C/CM / CMS ‘ _ ‘ April 1997
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file has the extension .000 instead of .CFG. The contents and structures of the data
files and condtrol files are described in the chapter Interface. The project manager
of PROJECT is used for calling up and harndiing the data files. :

If no memory card has been inserted either deliberately or by mistake, when the

instrument is switched on, this is indicated by the message:

STERT OF PC-DOS STHRT OF PC~DOS |
TNSERT HMEMORY CARD 7 :

EHORY CARD HOT INNERTED .
R T — ves po

Fig. 1-6: Hint for insertion of PCMEIA card

if you do not insert a memory card now in the Rec Elta® C and answer with NO,
the functionality of the on-board PC is not activated. ‘All programs normally called

up as PC PROGRAMS and project-based processing are not active. All other -

programs of the instruments, however, are usable without restriction and data is
saved in the internal MEM of the Instrument. This means that, even if no PCMCIA
card is available, most programs of the instrument can be used and that data can
he saved and interchanged via the RS 232 C / V 24 interface. The combination
within the instrument of data stored in the internal MEM and on the memory card
is not possible and has to be done during external processing.

‘ & This functionality does not apply fo Rec Elta® CM/CMS where a memory card
must always be inserted.

A memory card can be removed and the same or a different card be reinserted
while the instrument remains switched on. A message to this effect will be
displayed. Proper operation, however is only ensured if the card remains inserted.
should it be necessary to exchange the card, the data and control files of the new
card will become valid. '

1.6.6 interface

O Purpose

- The RS 232 C/V24 interface permits the transfer of measured and/or computed
data to peripheral instruments or the transfer of data from peripheral instruments

to Rec Elta®.

O capabilities
« On-line transfer via the Rec Eita® interface to peripheral instruments
» lnstrument control via an external computer

« Data transfer between the internal MEM. or the PCMCIA card and ‘an
external computer '

Rec Ela® C/ CM/ CMS April 1997
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1.6.7 Battery

O Service life
The liquid crystal display of the Rec Eita® uses very httle energy. Depending on the

age and condition of the battery and the type-of measurement performed, a
charged battery |asts for 6 to 8 hours of measurement.

0 Battery change

If the battery voltage is no longer sufficient, the fo[!owmg message appears on the
screen

BEATTERY Low !!!

- Fig. 1-1; Battery display

and an acoustic signal cons:stmg of three short beeps is emltted to request
changmg of the battery.

The batteries feature internal fusing to protect both the instrument and battery
against short circuits. :

% If the Rec EIfa® C is powered from a car bhattery, the hattery cassette on the
instrument must be replaced by a balancing weight.

Rec Elta® C/ CM / CMS _ _ 7 April 1997
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1.7 Operation and Control of Rec Elta®

1.7.1 Switching the lnstrument On and Off

The Rec Elta® is switched on with the FCT function key, and it is switched off by
simultaneous pressure of the FCT function key and the TAB tabulator key.

1.7.2 Triggering Measurement
ENT key of the keyboard

1.7.3 Keyboard of the Control and Display Unit (Hardkeys) .

0 Keys grouped according to their functions: -

= Light grey:
— Numeric keys 1,...,0
— =} key
— Spacebar -

» Medium grey:
— Vertical cursor keys
— Horizontal cursor keys €=

» Dark grey:

— Function keys TAB, FCT, INP, LEV, MEN, ABC, MEN and ENT
— Rec Eita® CM/CM5 ® , MOT

] (] (2 o] [ (3] (e} o (o] Lo ] L]

=

EN

Fig. 1-7: Keyboard of the Rec Eita® € control and display unit

T EEEE.
] [iwe] [] [vor] [on] [ | {[4]

Fig. 1-8: Keyboard of the Rec Elfa® CM/CMS control and display unit

BN

[+]
(o] e
]
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Key Function Use

1,...,0 Numeric keys » Entry of numbers
= Softkey selection (fogether with FCT key)
s Program selection

o Minus sign  Sign for negative entfies

(direct access)

. " Decimal point
(together with FCT
key)

t Spacebar

ABC Alpha key

FCT Function key

TAB Tah stop

€3V Cursor

MEN MENU function
ENT ENTER function
INP Input menu

Special | characters, e.g.  for point
identification entries

Special  characters, e.g. for point
identification entrles

The decimal point is forcibly set in all
numeric entries

For blanks in entries

Function key for activating alphabetlc and
special character entries

Activation of the softkeys in cormhination
with numeric keys 1,...,0

Shift key for the entry of decimal _points
and upper-case ietters

Support of point information entries

Selection of the entry of editing position
Editing, incrementing and decrementing
values

Scrolling in lists

Changing the input field

Quitting a function for the next higher
menu

Return from a subroutine to the program
where the call was made

Continuing  program  execution (as
displayed)
Triggering measurement

Calling up the input menu from a function
and subsequent return to the point where
the call was made

Rec Elta® C/ Civi-/ CMS
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Key Function Use

MEM Memory assignment  » Display of the current memory assignment
of the internal Mem or PCMCIA card and
subsequent return to the point where the
call was made, Rec Elta®C

LEV Vert. axis = Display of the vertical axis inclination, Rec
inclination Elta®@C

& Sensor function « Call of the sensor menu, Rec Elta® CM/CMS

MOT Motor function » Call of the mator menu, Rec Elta® CM/CMS

Repeat function: Continuous pressure of keys 1....,0, TAB, spacebar,

cursor keys.

single function:  All other keys.

1.7.4 Softkeys

Softkeys are function keys to which different functions are assigned, depending on
the program involved. The current functions are shown in the bottom line of the
display in abbreviations comprising a maximum of 3 digits.

O Three types of softkeys are provided:

«+ Triggering of a function and return to the program part where the call was
made (e.g. Inf = entry of an information line)

+ Display and changing of a switch status (e.g. Ino/lon incrementation on or
off) - '

» Display of the next or previous operating mode in MEASURE

. O Selecting the softkeys:

« Press the FCT key simultaneously with the numeric key below the softkey to
be selected. :

Hz 5.4218 U1 o, 2721
Fdde | | |

+ .5%5[‘1{ C > £ I >
icicqcl i) inoiR-MIEcciM-PIvXZ35D QConl->21)
) (1) (2] (3] (0 o] (el ) =) (3] (o] ]
[Fer) () (&) (o) (e} () [ [+ [ 7] [+ [E]

Fig. 1-10: Softkeys
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2 Program Execution

2.1 User Guidance

The. Rec Elta® guides the user through the programs by menu and dialog
technigues. The measurement and computation options and the necessary entries
are displayed on the screen. You can select and enter the option required.

(1 Selection menus

Where a choice can be made from several programs, modes or options, you only
need to press the number below the appropriate L mark.

0 Softkey menus

Softkeys are function keys to which different functions are assigned, depending on
the program used. The current functions are displayed in the bottom line of the
display in abbreviations comprising a maximum of 3 digits. This allows matching
the measuring process to the task involved. To call up the function required,
simultaneously press the FCT key and the appropriate numeric key. ‘

0 shorteuts using hardkeys

Shortcuts are provided between the programs and modes to speed up program
execution. This avolds the necessity of quitting a program 1o go via the relevant
mentL. :

The function required in a different program part can be directly accessed from the
current program level. After the relevant function has been completed, you can
return to the point where the call was made. ’

Q Dbialog lines and dialog fields

The Rec Elta® program gives the user a large number of hints on what has to be
done or can be done. These hints are displayed in negative type in the form of a
dialog line or dialog field.

" ) The dialeg line usually appears in the first display line; the dialog fields are

arranged on the right-hand side of the display (e.g. INPUT menu).

All entries are checked for plausibility, where possibie. Faulty entries are not
accepted and must be repeated.

Rec Elta® C/CM /[ CMS : April 1997
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2.2 Shoricuts Using Hardkeys

2.2.1 INP (Input Menu)

O Purpose

Display and modification of parameters reguired for the correction and reduction
of measurements.

For the computation of heights or height differences, the instrument and
reflector heights or the station and target heights have 1o be entered.

For the correction of distance measurements on the basis of the current
atmospheric conditions, the temperature and air pressure can be entered and
taken into account.

The entries for pressure and barometric height are interlinked; changing one
of the values also changes the other.

For the correction of distance measurements, the scale and addition constants
can be entered,

The PPM correction (parts per million) is an additive specification for the scale;
in surveying this means mm/km.

The entries for scale and PPM correction are interlinked; changing ane of the
values also changes the other.

These parameters are permanently stored in the {non-volatile) NV-RAM and
are retained after the Rec Eita® is shut off.

0 Selecting the program

Direct call from any point of the program using the INP. key:
Display of the selection menu with the values currently stored in the NV -
RAM.

BEFL ¢ i FEam| TEMP . § sl LA TMFUT MENU
INST: S3Om PRESS I S44hF SELECT Sitod-
ARDCO R @ daar BEAR.HER E27m EMNTER
SCLE: 1.90@3993 FFM H o]

Fig. 2-1: Selection menu of the INPUT program

0 Selecting the parameter to be edited

Move the input frame using the cursor keys:
s inthe line: € (to the left), & (to the right)
« inthe column: A (up) and ¥ (down)

Rec Elta® C/ CM 7 CMS - April 1997
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[ Activating the entry
Confirm the selection with ENT, which automatically activates the change menu.

REFL. ¢ . 7O3m| TEMP. & e T HFUT  FERU
IMET 1.830m PRESS: Pddh P NSl gl
ADCO S D B06m BARCH I E57m EMTER
SCLE:D 1.0230008 FPFM H 2

Fiy. 2-2: Inpui/editing menu

] Ecli_ting the entry

The position of the item to be edited is indicated by the cursor. At the beginning,
the cursor is positioned on the first allocated digit. The decimal point is fixed and
cannot be changed.

Key Function

> The cursor moves one digit to the right, the figures remain

' unchanged. :

<« The cursor moves one digit to the left, the figures remain
unchanged. If no figures are present, zeroes are set.

0,1,..9 Entry of the figures 0,1,..,9 at the appropriate positions, existing '

figures are overwritten. The digits before the decimal point are
deleted with 0. : :

- Effective for heights, addition constant, temperature, PPM and
barometric height. Can be pressed at any position of the input field
and causes the current sign to be changed.

0O Ending editing

The editing of entries is ended with ENT. At the same time, the input limits are
checked. - .
¢ Positive check: .
— Return to the selection menu, the previous value in NV-RAM is overwritten.
« Negative check: .
— “The acoustic signal sounds, the previous value in NV-RAM is displayed again
and the selected field remains active for further entries.
Change from the input/editing menu to the selection menu for editing further
parameters, if necessary.

O Storage in the NV-RAM memory and quitting the INPUT program

Press the MEN key to return to the main menu or to the program part where the
call was made. The edited values are forcibly stored in NV-RAM. There is also the
option of saving the values on the PCMCIA card (or in the internal MEM) for the
unambiguous assignment to the subsequent measurements. i

1
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O Input limits

Temperature Celsius from -30° C to 470" C
_ " Fahrenheit from -22° F to  +158°F
Air Pressure Pascal from 440 hPa to 1460 hPa
Torr from 330 Torr to 1095 Torr

InchMercury from 13.0 InMc to 431 InMc
Barom.Height from 6400 m to -3200 m

Scale from 0985000 to  1.005000
PPM from -5 000 to 5000
Addition constant from -0.128m o +0.127m

from -0.42 ft to +0.42 Tt
Instrumentireflector height o
Heights and height differences from 9999.999m to  -9999.998m

2.2.2 LEV (Levelling), Rec Elta® C only

= Display of the vertical axis inclinations for the correction of levelling.
s Press MEN to return to the program part where the call was made.

2.2.3 MEM (Memory), Rec Elta® C only

= Display of the storage capacity of the internal MEM or PCMCIA card
s Press MEN to return to the program part where the call was made.

2.2.4 ABC (Alphanumeric Entry)
+ Toggling between numeric and alphanumeric entry in the point identification

2.2.5 TAR (Tab Jump)
'« Defined jump to the next tab stop in the point identification

2.2.6 MEN (Menu)

« Quitting a program, mode or function for the next higher menu.
s Return from a utility routine (e.g. softkey) to the program where the call was
'~ made,

2.2.7 MOT (Motor), Rec Elta® CMICMS only

» Definition of the motor functions: measurement in twa positions, setting and :

checking of a control point
« The FCT/MOT key combination deactivates the motor, => manual operatlon

2.2.8 @ (Target Sensor), Rec Elta® cuiCmS only

« Calling up the vertical axis inclinations in Rec Elta® CM
« Definition of the target sensor functions in the sensor menu of Rec Elta® CMS
(see 2.5 Target Sensor Functions of Rec Elta® Cl15)
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2.3 Motorized Operations and Measuring Processes in
Rec Elta® CM/CMS o o

The following steps are executed automatically or supported by the servo motors:

2.3.1 After Instrument Startup

« Initialization of the Hz and V angle measuring systems
2.3.2 Determination of Collimation and Index Corrections

s+ Coarse and precision sighting in position 1
Trigger the measurement with ENT
Automatic sighting in position 2

Precision sighting in this position

Trigger the measurement with ENT
Compuation and display of the corrections
Automatic return to position 1

B B ® * @

Run center determination is performed simultaneously in the
background.

2.3.3 Stationing Programs

As soon as the (preliminary) station coordinates and the orientation are available,

the next backsight point that has been called up is sighted automatically. If height
computation has been selected, this is performed with allowance made for the

heights of the station, backsight point, instrument and reflector. This is also a

possibility of rapidly locating concealed backsight points.

2.3.4 Setting Out

" After the option has been called up, the backsight point is sighted automatically. If

height computation has been selected, this is performed with allowance made for
the heights of the station, backsight point, instrument and reflector.

After measurement of the approximate point and assessment of the setting out
result, the instrument turns back to the nominal Hz and V directions, if required.

Rec Elta® C/ CM / CMS - April 1997
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2.4 Motorized Sighting and Measuring Functions in
Rec Elfa® CM/CMS

2.4.1 FCTIMOT Hardkey o

When you press this key combination, the electrical contact of the motors is
interrupted, and the instrument with the telescope can be manually rotated as
reguired. If you move any of the setting knobs, the motors are reactivated,

2.4.2 MOT Hardkey
The following options are offered in each measurement program:

MEQSUEE IH 2 FACES: KO MOTOR—~DRTHA
CHECH.. A CONTROL PT SELECT 3ty
EMNT

SETT. AR COMTROL PT ({TH1)

Fig. 2-3: MOT hardkey

2.4.2.1 Measurement in 2 Positions: NOJYES

MEASUEBE IH & FACES:! YESE | MOTOR=CATA
SELECT ity
' ERNT

Fig. 2-4: Measurement in both faces

NO: Measurement in any telescope position
YES: Measurement in both telescope positions and averagmg

FAcE ¢ 145 ) H= 284 .56 U] 180. 81685
Bdd. | 5;9 “2345l I

EEEHH

Fig. 2-5: Measurement in face 1+ 2

Procedure:
« Coarse and precision sighting in position 1
Trigger the measurement with ENT
Automatic sighting in position 2
Precision sighting in this position
Trigger the measurement with ENT
Computation and storage of the mean values as referred to position 1
Automatic return to position 1
If you terminate the measurement in position 1 or 2 by pressing MEN, the
instrument automatically returns to s initial position.

Rec Elta® C/CM / CMS : April 1897




J [MERSURE IN 2 FRCES: NO MOTOR-DETH
S1GTH. 0 _CONMTROL BT ER=EL. = dawh
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2.4.2.2 Setting Control Points

MEASUEE IN £ FACES: HO MOTOR-DATA
CHECH. = CORTHROL PT SELECT 34k
ERNT

=TT & CONTROL BT CiHI |

Fig. 2-6: Setting a chntrnl‘ point
Measuring a control point for definition and checking of the orientation:

« Sight a tlearly visible target

» Trigger angle measurement with ENT

« Storage and recording of the Hz/V readings

» Return to the superposed measurement menu

The Hz and V readings for this control point are retained as long as the instrument

remains switched on, until stationing is performed again or a new control point is
set.

2.4.2.3 Checking Control Peints
This function is only active if a control point has previously been set.

MERSURE IM 2 FRACES: MO MOTOR-DHTA
CTHECHK. & COMTROL PT i= R

—OMTROL FOINT NOT AVAILAELE

Fig. 2-7: Control point has not yet been set

« The instrument and telescope are automatically set to the stored Hz and V'
angle readings. :

« Optical check as to whether the sighting of the control peint ist still correct.

« If required, trigger an angle measurement to the control point by pressing
ENT. Determination and recording of the deviations.

Fig. 2-8: Display of the measured deviations

« Press MEN to quit this program part.and to return to the superposed menu.
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2.5 Target Sensor Functions in Rec Elfa® CMS

When you press the hardkey @, the target sensor menu is displayed:

AUTO. SIGHTING:WEEE MEAS. IHM £ POS. [EHE
SEARCHFORAMETERS TRACE (NEEA
I_ S'_TIIIF:T SEQRCH l_ EEHF‘EHSF!TUH

Fig. 2-9: Target sensor menu

MEN Quitting the menu and return to the measurement menu where the
call was made; the preset target sensor parameters are active

2.5.1 Automatic Sighting: ON/OFF

OFF Optical sighting and manual setting
ON Automatic sighting and setting in one position, or in both positions
if selected .

2.5.2 Measurement in 2 Positions: - ONIOEF

OFF Measurement in position 1 or 2
ON Measurement in both positions with averaging

2.5.3 Tracking: ONIOFF

OFF No prism trackmg
ON - Prism tracking in position 1, automatic snghtmg of the prism
after ENT, followed by continued tracking

2.5.4 Status Display of Target Sensor Functions

Display of the selected functions for automatic sughtlng and trackmg in the current
measuring mode display:

Measurement in position 1 Measurement in positions

142
Automatic sighting ON AUTO AUTO (1+2)
Tracking ON P+ - P+« {1+2)

If automatic sighting or tracking is OFF, no status display appears.
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2.5.5 Search Parameters
Display and setting of the search parameters

RANGE HZ L RAMGE 4 1L
I—- sEARCH DR L START SEARCH

FPATTEFRN KX
|__ - l_ SELECT §&td3

Fig. ‘2-10: Setting of the search parameters

HZ RANGE: 5° 10°  50° 100° 200° window width
V RANGE: 2° 5e 00 20° window height
SEARCH: RIGHT/LEFT search direction as referred to the

current telescope position

PATTERN: t vertical search pattern —l_l_ﬂ_ﬂ_l—l_l

- horizontal search pattern Ié

START SEARCH: Triggers the search in accordance with the preset parameters.

Tl Continuous movement of the instrument or telescope in the
displayed direction; press any key to stop the movement.

MEN Quitting the menu without action, and return to the search
menu.

2.5.6 Start Search

Triggers the search in accordance with the preset parameters.
« If a prism is found, the program returns to the measurement menu and
continues with automatic sighting or tracking, if selected.

+ If no prism is found or if you terminate the search in progress with MEN, a

message to this effect is displayed, and the search can be continued,
redefined or ended.

2.5.7 Compensator

Call of the compensator menu and display of the current vertical axis inclinations in
the sighting direction | NZ and in the trunnion axis direction — NK.

Hz 5384 2677 U1 1pE. 68117

~ e BEZRAS l
‘ - HE B2.86818
1 HZ B.oass

- Fig. 2-11: Compensator menu
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s If the compensator is within its working range, the inclination values are
continuously displayed. : IR : :

» [f the calibrated working range of + 48 mgrads (+ 2' 40") exceeded, the
display shows before/behind instead of the NZ values and left/right instead of
the NK values, depending on the current position of the vertical axis.

» If the vertical axis is inclined to such an extent that the physical working
range of the compensator is exceeded, both displays show 7772777,

This compensator display can be used for precision levelling of the instrument.
This, however, requires a run center determination, if possible at the beginning of
the setup.

Press MEN to quit the compensator menu and to return to the menu where the
call was made.
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3 Measuring Process

3.1 Requirements

On the initial startup of the instrument, you can set various parameters and

switches which are then applied to all measurements. These settings are:

0O Selection of the measuring unit and vertical reference system - e.g.
meters, grads, zenith - (AD3UST/PREPARE/UNITS)

O Setting of the humber of decimal places {ADJUST/PREPARE/SET)

O Setting of the marking or format of the point ldentlflcatlon
(ADJUST/PREPARE/SET)

O Setting of the switches as required - e.g. acoustic signal on or off -
{ADJUST/PREPARE/SET)

1 Selection of recording in MEM or on the PCMCIA card or in an external
computer (DATA TRANSFER/RECORDING)

O Selection of the recording interface and setting of the transmlssmn
parameters (DATA TRANSFER/INTERFACE 1/2)

O Occasional check of the parallel alignment of the optical axis and
‘distance rneter axis (ADJUST/PREPARE/EDM-SIGNAL)

. 3.2 Measuremeni Preparation

The preparation of the individual measurements comprises the following
procedures:
[} Setting up the instrument

| Levellmg, centering, telescope focussing
{ANNEX A5 Measurement Preparation)

{1 Definition of a project file {ADJUST/PREPARE/SET/PROJECT)

. O Entry or import of reference point data in the project file

OEntry of the parameters for projection and height reduction
{ADJUST/PREPARE/PROJEC. REDUCTION)

0 Entry of checking of instrument helght reflector height, scale, addition
constant, pressure and temperature in the INP menu

& The following checks and calibrations should be made prior to all precision
measurements, in particular height measurements:

O Determination of the compensator run center
0 Determination of the index and collimation corrections
O Calibration of the target sensor (Rec Elta@ CMS)
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3.3 Startup Roufine
O Switching the instrument on: Press the FCT key of the Rec Elta®.

e The startup logo displays the instrument name, the program version and the
copyright note. ’

Version: 1.18E
CC» CARL ZEISS
199561957

Fig. 3-1: Startup logo

« This is followed by a system test and the display of the ﬁreset recording mode
{internal or external via RS 232 Q)
O Initializing the V circle, Rec Elta® C

Request for initialization (determination of the V circle zero point) by the display
*Initialize V1" on the screen.

Initialize V1
Tilt the telescope

Fig. 3-2: ¥ circle initialization

« Smoothly move the telescope up or down.

o Successful initialization is confirmed by an acoustic signal, and the display
changes to "Initialize V2"

* The second V zero pulse is captured by changing the tilting direction.

O Initializing the Hz circle

The initialization is performed to determine the zero point of the horizontal circle.
The circle orientation is retained even after the instrument is switched off and on
again (guasi absolute orientation).

+« Rotate the instrument about its vertical axis.

+ Successful initialization is confirmed by an acoustic signal.

s The display changes to the main menu (3.4}

Initialize Hz .
Turn the instrument

Fig. 3-3: Hz circle initialization

O The inifialization of Rec Elta® CM/CMS is performed by the motors.
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O Initialization error :
An error message may appear if you rotate the instrument or tilt the telescope too
slowly or too fast or in a jerky way. This is indicated by acoustic signals and a
display on the screen:

« Slower:Tilt the telescope or rotate the instrument more slowly.

» Faster: Tilt the telescope or rotate the instrument more rapidly.

Initialize V1
Tilt faster

Fig. 3-4: Operator message

0O Switching off the instrument
Simultaneously press the FCT and TAB keys to switch off the instrument.
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3.4 Main Menu
O Overviewr
List of programs available in Rec Elta®.

0O Selecting the programs
Press the numeric key below the "L" mark which points to the program required.

z FRQJECT &
MERSURE - ADJUST - FREFARRE
I— COORDIMATES l— DATA TRAMSFER
l_ SFECIAL EDITOR DOS—PC
—_ - | .

Fig. 3-5: Main menu

FOL%E0M

O List of programs and the appropriate keys

Key Function

1 Measure — Measurement of distances, bearings, height differences
and local coordinates

2 Coordinates - Stationing, measuring, computing and sefting out
coordinates, area computations

3 Special — Programs for special applications

6 Adjust/ — Definition and checking of calibration data

Prepare - Definition of units {m, grad, YXZ etc.)

— Setting of parameters .
7 Data Transfer — Data transmission via the interface
— Selection of internal or external recording
— Terminal mode
— PC demo mode
— Updating of the operating program
8 Editor — Display and editing of the recorded data lines
9 DOs-PC — Call of the application programs of the on-board DOS-PC
‘ (see chapter 7 Application Programs)
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3.5 Measurement

O selecting the program

Select the program by pressing the appropriate numeric key - here key 1 for
MEASURE (see Fig. 3-5).

O Initial menu of the MEASURE program

« Display of the program and its options
« Display of the recording status, scale m and projection reduction PR
= Display of manual input, if selected

FECORDLIMNG & IHTERMEL (FC2 RS
MANUAL _IHFUT FR 1.R0@a03

Fig. 3-6: Initial menu of the MEASURE program

ENT Changing to the input and measurement menu of the MEASURE
program

MEN Return to the main menu

Sta Display of the current instrument status such as instrument
parameters,

input and correction data (e.g. index and trunnion axis correction,
scale, addition constant, temperature and air pressure)

Bat Display of battery capacity

Set Setting of horizontal circle

O Input and measurement menu of the MEASURE program

2] B . oa[H= 68. 522601 S . =452
ih 1. 530 |25 Co1E2 hous
FX 1.70@0m <do—m——— 5 < I >

S TN A R SN - = M = R S
R N R N

Fig. 3-7: Input and measurement menu

Enter the point identification P.L

Select the cursor position

_ Use the cursor keys € or - or the TAB key

Numeric entry:

_ Press the appropriate numeric keys

Alphanumeric entry: ‘ ‘

— When you press the ABC key, letters and special characters assigned to the
numeric keys appear in the softkey line.

— Changing the alphabetic line: backward in the alphabet with ¥ forward
witha. Upper-case letters: FCT + the numeric key assigned to the letter.

» Editing an entry

_ Move to the position to be corrected using the cursor keys € and 2 and
enter the correct character. '
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0 Performing the measurement

+ Sight the reflector - the intersection of the vertical and tilting axes of the

reflector is defined by the intersection of the prism adges.

» Focus the target using the focussing control,

» Trigger the measurement by pressing the ENT key.

» The signal received by the distance meter is automatically controlled, and the
signal intensity is displayed inthe form of a bar graph on the screen.

— Optimum: bar graph s in the middle.

- Measurement not possible due to interruption of the measuring beam or
insufficient signal intensity: bar graph on the left, measurement can be
terminated with MEN.

— Measurement not yet completed: bar graph oscillates in the entire range.

« Before being displayed, the measured data s automatically corrected for:

— the influence of temperature and air pressure (distance D)

— the preset prism or addition constant {D)

— the preset scale (D}

— the preset projection reduction (D}

~ the index correction (vertical angle V)

- the collimation correction {horizontal angle Hz)

— the components of vertical axis indination (Hz, V)

— the dircle eccentricities (Hz, V)

-~ the trunnion axis error (Hz)

« Off-center measurement with visual contact with the center

—~ Centered sighting of the target for angle measurement.

- Start measurement by pressing ENT; this triggers angle measurement.

— Sight the off-center reflector, measure the distance.

The off-center distance reading is subsequently treated like a centered
distance. The heights of the center and off-center point are assumed to be
Identical.

O Recording -

When measurement is completed, the point identification and measured data are
automatlca[ly stored in a data line in the internal memory MEM, an the PCMCIA
card or in an external computer.

F~ Make sure the softkey for recording (FCT 4+ 4) is set to R-M.

221, FediH= 659. 65165[L1 1. PEEd
Acld . —27 25

+ . 7R3N < [ > < I >
lciciciibincir—nlEcckins IH=VFER=Ccrol—>=
[tll2yl3jla)(s]{e][zi[s]l[8j[u]

Fig, 3-8: Result meno

a Fhrther measurements

You can,now enter a new .l in the result menu (see Fig. 3-8) and measure the
next point.

MEN : Quitting the mode and return to the main menu.
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Measuring Process 3-7

2.6 Off-Center Measuremenis
O Purpose

Points which are not directly visible from the instrument station can be measured
by entering an eccentricity. Three different modes are available for this type of
indirect point measurement:

= ECCENTRICITY:
Measurement of an off-center point and computation of the center. The off-
center point may be located horizontally in front of, behind, on the left or
right of the center or spatially relative to it.

« HIDDEN POINT:
Measurement of the prisms of a two-prism staff and computation of the
measurement data as referred to the end of the staff.

» 3-D PLANE :
Measurement of points defining a plane in random position, and
computation of this plane. Continuous determination of -points in this plane
by computation of the intersection of the instrument's sighting axis with the
plane, or measurement of a point and computation of its distance from the
plane.

0O Selecting, performing and ending an off-center measurement:

If you press the Ecc function key, the type of eccentricity [ast selected for this
measuring mode and the relevant parameters are displayed. If necessary, you can
change the type of eccentricity. The duration of off-center measurement in the
modes ECCENTRICITY and HIDDEN POINT depends on the selection of ONCE or
PERMANENT , the default being ONCE. Measurement in the 3-D PLANE mode is a
continuous measurerment. As long as an eccentricity Is set, this is indicated in
smaller type in the second and third lines in front of the input field of the point
identification. in addition, the function key used for the eccentricity is set to Eno,
indicating the option of terminating the off-center measurement by the pressure
of this key. In this case, all references to the eccentricity mode will also disappear
from the measurement men.

N Depending on the measuring mode and type of eccentricity used, some of the

displayed function keys may be ineffective. When you press these keys, the
message 'KEY LOCKED IN THIS CONFIGURATION' is displayed for one second.

The recording switch for the D-Hz-V mode has been extended for the computed
data R resulting from the off-center measurement. This means that the following
recording options are now available.

* Rno no recording

» R-M original measurec data (D)-Hz-V of the measured point
« R-C computed data D-Hz-V of the computed point

+ RMC includes R-M and R-C

For measurements not performed in the eccentricity mode, the content of R-M and
R-C is identical.
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B0 Overview of measuring modes and eccentricities:

Modes Eccentr, Hidden. Pt. 3-D PLANE
MEASURE
Hz-V - - -
D-Hz-v | |
E-Hz-h %) | ]
Y-X-Z ) |
COORDINATES
Stat. on known point ! - -
Free stationing = - -
with height stat. ] - -
Polar points = & |
Setting out
SPECIAL
Height stationing = - -
Point-line distance %] - -
Connect. distance. i} - -

3.6.1 Type: Eccentricity

The measurement of off-center points is also open to the D-Hz-V measuring mode,
Depanding on the position of the reflector relative to the center, the slope
distance D, the bearing Hz andfor the zenith angle V are recomputed for the
center. In height computation, the height of the off-center point is always adopted
as the height of the center.

% The entered instrument height ih and the reflectorftarget height th are

ignored for height computation in D-Hz-V.

Since the Hz and V readings are always continuously displayed in the D-Hz-V
measuring mode, some of the angle readings recomputed for the center are briefly
displayed after the off-center measurement. All data recomputed for the center
can be saved as computed data using R-C or RMC. '

When you scroil the measuring modes with the function keys 7 and 8, a preset
eccentricity is retained, except in Hz-V where off-center measurement Is not
possible.

[ Entering an eccentricity

TYFE : ECCENTRICITY ECCEMNTR.
REFL . IM FRCONT OF CENTER EoRSeagtl e
DIST. L. @Q3@m ENTEE

MODE OMCE ELEV. I YES

Fig. 3-9: Entry of an eccentricity
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Depending on the position of the refiector relative to the center, different options
are available: ' ' :

Refl.: in front of the center
in a spatial position relative to the center (reflector on the sighting
heam between station and target point .
on the right of the center
behind the center
on the left of the center

Dist.; . Amount of eccentricity
Mode: Off Permanent Once
Height: No Yes

Entering modifications:

¥ Selecting the option, scrolling through the options
ENT: Confirmation of the selection or modification

MEN: Return to the menu where the call was made

The bearing and herizontal distance of the center are computed (in EHzZ). If you
have selected the local system (X2}, the coordinates of the center are computed.

F you select Yes for the height, the height of the off-center point is also
adopted for the center.

O Recording example: _
» D-Hz-V measuring mode: off-center point 2.00 m to the right of the center
Recording switch RMR .

Tr 2.000 Identifier
s5D 25.510 Hz 194.1759V 92.0018 Off-center Pcint
8D 25.588 Hz 189.1555V 92.0268 Center

The first recording line documents the type and amount of eccentricity. If the

recording switch has been set to M, the measured data D-Hz-V of the off-center
point is recorded. If the recording switch has been set to R, the computed data D-
Hz-V of the center is recorded. -
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3.6.2 Type: Hidden Point

The purpose of this indirect measuring method is the.surveying of points which do
not permit centered or off-center sighting in the usual way by means of a
perpendicular prism staff. The method uses a two-prism staff. First the prism R1 at
one end of the staff and then a further prism R2 on the staff are measured. On
this basis, the measured data of the other staff end P is extrapolated. This way, the
two-prism staff provides a means for surveying hidden points using a random off-
center target configuration.

[TYFE f HIDDOER POIMNT HIDDEM FT
FRi-FR&Z I B G@AM SELECT _{_1‘4’4
RE-F H E.@200m TOL I @.23=2m TER
MODE t OMCE ELEV. 1 YES

Fig. 3-10: Parameters of the hidden point made

Meaning of the display:

R1-R2: Spacing of reflectors R1 and R2 on the staff.

R2-P: Distance of reflector R2 from the staff end, the actual measuring point P.

TOL: Tolerance to be met between the specified parameter R1-R2 and the
measurement of R1 and R2.

MODE: Determines whether singie or continuous measurement is to be
performed.

ELEV.. Determines whether an elevation computation is to be performed, Thls
takes the following into account in

» MEASURE:
- D-Hz-V . no parameters
- E-Hz-h instrument height ih and R1-R2-P
- Y-X-Z instrument height ih and R1-R2-P

= POLAR POINTS:
- Y-X-Z station height Z, instrument height ih and R1-R2-P

If all parameters of the eccentricity menu are correct, press MEN to return to the
measurement menu. '

5D B.008 Hz  148.6431 U1 152.4044
HIDDEMN FT . j
MEIZUSUHE Fhi

C1CRCLIT InoIRIE Tiad e o o B

Fig. 3-11: Measurement of hidden points

The references to off-center measurement in the lines 2 and 3 are:

HIDDEN PT.
MEASURE R1:  request for measurement of reflector R1 and
MEASURE R2: request for measurement of reflector R2
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After you have measured reflector R2, the measured data of point P s computed

in accordance with the selectéd messuring mode, it is partially displayed and-
stored in the selected recording mode. In the PERMANENT mode, the request

WMEASURE R1 then appears again.

If the specified tolerance TOL is exceeded, the following message is displayed

TOLERANCE EXCEEDED, PRESS ANY KEY TO CONTINUE

and you have to continue measurement by sighting R1.

F \When you scroll the measuring modes with the function keys 7 and 8, the
HIDDEN POINT is retained, except in Hz-V where off-center measurement is
not possible. In any new measuring mede, however, you are always requested
to measure R1.

Press the Eno softkey to end the measurement of the hidden point.

O Recording example:

» Measuring mode E-Hz-h
R1-RZ =To = 1.000 m, R2-P =Tu=1.500 m, TOL = ds = 0.003 m
Recording switch RMIC

To 1.000 Tu 1.500 ds 0.003 Kennung
/2-p-5 D 25.BB2 Hz 196.7976 V B3.2307 Refl. Ri
/2-p-8 D 25.731 Hz 196.7976 V 91.7220 Refl. R2
/2-P-¢ E  25.509 Hz 196.7976 1 1.840 Punkt P

The first recording line documents the parameters of the two-prism staff.

If the recording switch has been set to M, the measured data D-Hz-V of the
reflectars R1 and R2 is recorded.

If the recording switch has been set to R, the computed data of point P is recorded
in the selected measuring mode.

The columns 22-27 of the point identification for measured and computed .data
include /2-P-5 to identify the type of measurement involved.
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3.6.3 type: 3-D Plane
O Purpose

This function permits measuring surfaces, surface points and point in reiation to
surfaces if these surfaces can be defined as pianes in any spatial position. This is a
particular advantage in the measurement of planes, flatness checks and in the
measurement of facades.

3 points are sufficient for the unambiguous definition of a plane in any spatial
position; however, no redundancy in definition exists in this case. Every additional
measuring point ensures such redundancy and stabilizes the plane and its accuracy.
The plane parameters are computed in accordance with the rules of adjustment
using the least square method. This also supplies the quantity sigma, i.e the
standard deviation of the unit of weight, which provides easy-to-interpret
information on the quality of the measured plane. [f sigma is low, e.g. < 0.010 m,
this indicates that the measurement is accurate and that the measured points are
located in one plane. Up to 9 points can be included in the plane.

After definition of the plane, you can either perform measurements in the plane
or measure points relative to the plane. The MODE: IN THE PLANE (Th) computes
any points in this plane by pure angle measurement as an intersection of the
sighting axis with the plane. In the MODE: DISTANCE TO PLANE (DTh) any points
are measured using bearings and distances, and the point distances from the plane
are determined. The spedfication of paralle] distances permits the generation of
planes parallel to the masuring plane, where measurements can also be performed
in both modes. ‘ '

TYEE. & S—D—FLRNE I =—DO—FLAMNE
ELEY. § WYES SELECT 24 td-3
MEASURE ! ENTER ENTER
Datermination of Plane usine 3-8 fFt.

Fig. 3-12: Selection of 3D plane

The following options are available in the eccentricity menu;

ELEV.: YES (NO)
MEASURE: ENTER

ELEVATION determines whether an elevation computation is to be performed. In
the determination of the plane, this takes the following into account in:

« MEASURE:
— D-Hav no parameters
— E-Hz-h instrument helight, reflector height th
- Y-X-Z instrument height, reflector height th

« POLAR POINTS:
— Y-X-Z station height Z, instrument height, reflector height th

Rec Efta® C/ CM/CMS April 1097



Measuring Process 3-13

To start the measurement of the plane, select and confirm MEASURE. For
geometrical reasons, the first three points of the plane must not be positioned
along one line and must be spaced at least 2 cm apart. Otherwise the following
message will be displayed

Plane points are identical Continue with any key

and the request for measurement of the current paint will be repeated. If
measurement is ended before the third point, the following message appears:

Determination of parameters impossible Continue with any key

From the third measuring point onwards, the plane is computed, and the test
quantity sigma and distance D of the instrument from the plane are displayed.

ShTh Mezsure Foint 4 -
Siama @, BBEEm FPlane not checked
sb . 4476m Exit: HEH

Fig. 3-13: Determination of the plane .
After 3 points, sigma is equal to zero as no redundancy exists yet. -

0 Measuring within the plane

Press MEN to end the point measurement in the plane; the program returns to the -
measurement menu.

B £.289 1z 1635.8519h 1.577
22 8:88Em [ B |

Cid

o zaz < C T4 T—— 5
©ic)ciI hInclR—MIEnolM-PISD I¥HZiConl=>2|

Fig. 3-14: Measuring in the plane

The references to the 3-D PLANE measurement In lines 2 and 3 are:
D: 0.000m
" Pa: 0.000m

Now the mode IN THE PLANE (Th) is active. If you turn the instrument and/or tilt
the telescope, the measurement data of the selected measuring mode are
continuously computed. Press ENT for recording.

0 Measuring outside the plane

Use the MI/P function key for changing the measuring parameters of the 3D plane.
It opens a menu which permits switching the mode between IN THE PLANE (Th)
and DISTANCE TO PLANE (SD). Use the option PARALLEL to enter a parallel
distance from the measuring plane. The sign of the parallel distance is positive if
the parallel plane is located between the instrument and the measuring plane. The
distance D between the instrument and the plane changes directly after this entry.
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FRRAMETERS 3—D—-PLRAMNE S—-L-FLANE

j=ym) Suddrm

PHRALL ¢ @.008mn SELECT SN2

MODE DISETAMCE T0O FLARE 0Tk )

Fig. 3-15: Measuring parameters

Quit this menu with MEN; the program returns to the measurement menu,

L H.BBd Hz 1635.68519h H. HEH
2 I ]
B KD

I}EEEEI]EHE

Fig. 3-16: Measuring outside the plane

if the mode DISTANCE TO PLANE (SD) has been selected and a parallel plane has
been set, the references to 3-D PLANE measurement in lines 2 and 3 are, for
example:

p: 5.462m instrument distance from parallel plane

Pa: 2.000m , ’

All measurements are performed with bearings and distances and are displayed in
the selected measuring mode. The distances of the measured points from the
selected plane are displayed in line 2:

D: 0.002m the measured point is very close to the plane
D:  -1.852m the measured point is located hehind the plane

Switching of the MODE and entries in PARALLEL continue to be possible. Any
change is automatically recorded.

& The DTh mode can be used, for example, to determine the distance of a
parallel] plane from the original plane. This distance is entered. You can now
measure further points in the new plane contact-free using Th.

When you scroll the measuring modes with the function keys 7 and 8, 3- D-PLANE
is retained, except in Hz-V.

Press the Eno function key to end measurement in the 3-D-PLANE mode.

O Recording example:
= Measuring mode Y-X-Z
Recording switch RMR

25.947 Hz 175.3870 92.2679

-D-E POINT 1 D v

-D-E POINT 2 D 26,245 EHz 175.3878 Vv 87.718%9
-D-E POINT 3 D 26.759 Hz 179.5505 v 87.7185
-D-E POINT 4 D 26.463 Hz 179.5%02 v 92.1012
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If recording has been set, all points of the plane are recorded with the code 3-D-E
in the point identification, with the consecutive point number and with the .
measured data D-Hz-V.

3-D-E (Th) D 24.935 pa 0.000 Si 0.001
/3-D-B Hz 177.2916 V 90.0373
/3-D-E ¥ 9.067 X  -24.334 Z 4,097

The first line documents the mode (Th), the distance D between the instrument
and the plane, the parallel distance pa and sigma 51.

If the recording switch has been set to M, the second line shows the measured data
Hz and V.

If the recording switch has been set to R, the third line shows the computed data
Y-X-Z of the point sighted in the plane.

3-D-E {DTh} D 22.935 ©pa 2.000 s8i 0.001
/3-D-E D 22.030 Hz 166.5385 V 95.4600
/3-D-E Y 11.025 X -18.007 Z 1.568
/3-D-E D 1.104 pa 2.000

The first line documents the mede (DTh), the distance D between the instrument
and the plane, the parallel distance pa and sigma 5i.

If the recording switch has been set to M, the second line shows the measured data
D-Hz-V.

If the recording switch has been set to R, the third line shows the computed data
Y-X-Z of the sighted point and the fourth line the distance D of the point from the
parallel plane. :

The code /3-D-E is included in the columns 22-27 of the point identification for
measured and compurted data to mark the type of measurement involved.
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4 Measurement

4.7 General
0 Purpose

The MEASURE program offers four modes for the determination and display of
the measuring elements which are useful in everyday practical work. Bearings,
angles, distances, heights or height differences and local coordinates can be
selected in different combinations. Use the FCT + 7 or FCT + 8 softkeys for
selection. The next mode (FCT+8) and the preceding mode (FCT+7) are displayed.
In addition, indirect heights can be measured in the EHz and XYZ modes.

If you are working in a coaordinate system with a projection scale (e.g. Gauss-

“Kriiger), you can enter the scale in the ADJUST/PREPARE mode.

0O calling up the program

Press numeric key 1 to select the MEASURE program in the main menu. The initial
menu is now displayed.

In the initial menu {see FigFig. 4-14-11} any bearing can be set with the Set
softkey.

1f the height is also to be measured, you can enter the instrument height ih and
the reflector height th using the INP key.

FF . Q20D
| Ist=featf K 01 1 _Usetd B

Fig. 4-1: Initial menu MEASURE

MEN: Return to the main menu.

O Entering the P.I.

" ENT: Starts the program.

Enter the P.1. in line 2.

select the measuring mode required {angle measurement or combined angle and
distance measurement) using the FCT + 7, 8 softkeys. The Hz and V displays always
operate in the tracking mode.

=8 3. 808 H= 15A. 1451 U1 5. B9ZE
add. 286 | 19668126 PFN |

Ll De BB@EM £ c S T >
cicicilfinolRMCIEccT-PRH=UIHD §Conl—>2|

Fig. 4-2: Input and measurement menu
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O Measurement

ENT: Triggers the measurement

The signal intensity is displayed by the bar graph in line 3. If the bar graph is in the
middle, this indicates an optimum signal, If the bar graph is on the left, the signal
received is inadequate. You can then terminate measurement with MEN.,

O Result menu

After completion of the measurement, two or three measuring elements are
displayed in line 1 (see Fig. 4-3). You can now enter a new P.l.

=D £.200 0z 163,.0514 U1 SE. 5915
Add. _ 29 M TORA- 126 PP —]
bl =

2 G dDRAM £ = > 4 I >
(C1CJCI I inolR-FIEcc i -PIH=VIHD JConl—>2|

Fig. 4-3: Result menu

After measurement, the measured data is written to a huffer memory and
recarded (if recording has been activated). The FCT + 7, 8 softkeys can be used to
display the data in the different modes. Since angle measurement runs in the
tracking mode, the display is confinuously updated.

" The E and h values are not recomputed!

HD E. 298 Hz 164, 1854 It 1.97¢
add. 2o X 1966126 FF |

th @ 0EGm < = 5% T 3
[CICRCIIRInolR—CRECcHM-PISD _[¥EZJConi—>2]}

Fig. 4-4: Measuring elements

O Recording

If softkey 4 is not set to Rno, the data is automatically recorded after completion
of the measurement (PCMCIA card, or in Rec Elta® C optionally in the INTERNAL
MEM]).

If an external storage medium has been connected, make sure the parameters are
correctly set (see DATA TRANSFER). You will find the relevant information on the
interface in chapter 11 INTERFACE DESCRIPTION,

- O Ending the measurement

MERN: Direct return to the main menu.
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4-3

_ 4.2 lr_:itial Mem_l

O Menu Structure

HERSURE:

- IstalEat

Fig. 4-5: Initial menu

Hzl SD HD YHZ
RECORDING I INTERNAL

Stzrts ENTER
1. DRE0Ro
EE 1. QOGRS

S=t.] B |

. PRl.0o@@edd METERAGRDAZENITHAYXIA

Line 1: Display of the dialog line in negative type
- Name of the program: MEASURE with measuring
modes '
- Program start: ENT

Line 2: Recording status, internal or external

Line 3: Manual input, if selected. :
Display of the scale and projection reduction to be
used for the subsequent distance measurements.

Line 4 Softkeys

Key Function

Sta (FCT + 2) Current status of major instrument parameters

Bat {FCT + 3) Battery capacity

Set (FCT + 8) Setting a required bearing

0 Display and storage of the instrument status {Sta)

Documentation of the instrument status at the moment of measurement. This
permits an assessment of the measurement to be made at a later time. If you press
this softkey, parameters determined or -entered in several different menus are

combined in a list {see Fig. 4-6).

™ i —d. 8213 F Do
= B BEBS T— =4
A By QO3 SH —2.R5P .

b 1. 080886 =Z —@.003S

hE
uc

HFEFA/MB

Fig. 4-6: Instrument statos

O Input parameters (see also INPUT) and abbreviations

» Instrument height ih
» Reflector height {target height} th
« Temperature ' C
s Air pressure P
e Scale M
« Addition constant A
» Projection reduction PR

Rec Elta® C/ CM / CMS
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4-4 Measurement

O Instrument errors (see also ADJUST):
- » |ndex error : i

» Collimation error C
» Position of the compensator run center in

the sighting direction ‘ SZ
» Transverse direction SK

0O Units (see also UNITS):

Distance measurement
Angle measurement
Vertical reference system
Coordinate system

Air pressure
Temperature

You can quit the Sta function by pressing any key. An enquiry is automatically
displayed as to whether the current status is to be recorded in the memory for
documentation (see Fig. 4-7).

STORIMG IWSTRUMEMT STATUS 7

YES HO
e L
Fig. 4-7: Recording
YES: Recording of the data in the memory, return to the initial menu
NO: No recording of the data, return o the initial menu

0 Battery capacity (Bat)

If you press the Bat softkey, the battery capacity is displayed on the screen in the
farm of a bar graph. :

e Bar graph on the right:  battery fully charged.

+ Bar graph on the left: battery needs to be changed soon.

MEN : Return to the initial menu of the MEASURE program

[d Setting a horizontal direction {Set)

The Set softkey permits setting the horizontal circle to zero or the entry of any
given bearing using the numeric keys.

SET HZ

H= CREEEE T NPT

Fig. 4-8: Setting menu

Press ENT without any further entries to set the horizontal circle to zero. For the
entry of any specific angle, use the following keys:
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Keys Function

Selecting the position:

€« Cursor moves one digit to the left, figures remaln
unchanged.

If no figure is present, zeroes are set.

> Cursor moves one digit to the right, figures remain
unchanged.
Zeroes preceding the first figure before the decimal
point are deleted.

Entry: 0,1,...,2 Enter the figures 0,1,...,9 In the appropriate positions,
_any existing figures are overwritten.
Enter 0 to delete figures before the decimal point.

End the entry with ENT and check whether the input limits are complied with:
» Grad: 0-399.9999

« DMS: 0-359", 0-59',0-59"
» DEG: 0 -359.9999"
» MIL: 0-6399.99

An acoustic signal sounds if these ranges are exceeded. Correct the faulty entry.

Far clear labelling of a point, you can enter a point identification (see Fig. 4-9).
Sight the point and start the measurement with ENT.

r—

< - 3 L — I
cicicitf  Ke—vl_ NInfl  AMkifCond |

Fig. 4-9: Measurement meny Set Hz

After storage, the display returns to the initial menu.

, 4.3 Input and Measurement Menu

Press ENT to change from the initial menu directly to the input and measurement
menu.

D @.@0BHz 1621694 h ~@.150
aad, 291 M ]
4 h i.8090m < [y > I >

Fig. 4-10: Input and measurement menu
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4-6 Measurement

A Explanation of the display
Line 1: Display of the current angle readings Hz and V at the beginning ;

later on, further measured or computed data is displayed,
depending on the measuring mode selected,

Line 2: ih or Mem address, 27-digit display for the P.1. entry.
Line 3: th and format of the last marking selected
Line 4: Softkeys

O Entering the P.I.

HL» |, BaE Hez 165, 1884 h —H. 156

Bieded . zal  [BEFE cornsr) ]

th 1.588m < Py e ——
K L M K ] P B - E 5 T

Fig. 4-11: P.L entry.

To ensure clear assignment of the point and measurement, the point can be
labelled and described prior to measurement by the entry of a point identification.
» Point information (P..} = point code (C) + additional infermation (1),
comprising up to 27 aiphanumeric digits (letters, figures, special characters

and blanks). _

s Point code = point number as a numeric and/or alphanumeric entry. The
number of digits Is varlable and may range from a minimum of 3 to a
maximum of 14; this is also the range used for incrementation (see 4.4.2).
Unused digits are available for additional information aor appear as blanks.

» Additional information = point description by an.aiphanumeric entry.

If you press the ABC key, the softkeys in the display are replaced by letters for
alphanumeric entries.

A BCDEFGHIIJ ‘

The vertical cursor keys A, W parmit the selection of all other letters and of special
characters.

The entry is facilitated by:
(1) aframed input field {input window) and

{2) marks structuring the point identification (see below and SET).

O Marking

To support the entry and for easier reading, the P.1. field is graphically subdivided
into blocks.

The format depends on the number of digits used for the point code and-

additional information.
Default marking: <—~-C-—-— )

The SET mode offers an option for selecting the marking format. The foliowing
parameters can be set there:

» Tab function TAB (to facilitate the entry)

» Beginning and end of the point number block

« Blanksto be skipped in the P.I. entry
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4.4 Function Keys and Softkeys

Function keys and softkeys offer greater flexibility in the measuring process and
support the point entry.

4.4.1 Function Keys

These are:

TAB Tab function in accordance with the parameters set in the SET
mode.

FCT Function key for selecting the softkeys in combination with the
numeric keys 0,1,....,9.

@ Rec Elta® C/CM, calling up the vertical axis inclinations
Rec Elta® CMS, calling up the sensor menu

NEM Rec Elta® C, calling up the memory status

MOT Rec Elta® CM/CMS, calling up the motor menu

ABC Function key for activating the alphabetic entry, i.e. the option

of entering upper-case and lower-case letters and special characters
using the softkey line 4.

1,0, Key for numeric entries and for activating the softkeys.

- Negative entries or special character for P.I.

. Special character for P.l.

Spacebar Same function as a cursor movement to the right, with deletion of
the existing entries. .

«> Cursor keys for selecting the digits to be entered or edited without
deletion of the cursor position.

4.4.2 Softkeys
O List of softkeys

Softkey Function

Page 1:

CIC  (FCT + 1) Deletion of the point code within the point identification

-l {FCT + 2) Deletion of the additional information within the point

identification

Ino (FCT + 3) Activation/deactivation of the point number incrementation

R-M {FCT +4) Changing the recording mode {measured and/or computed data
or no recording}

Ecc (FCT + 5} Entry of an eccentricity

Inf (FCT + 6) Entry of an information line

Hzv  (FCT +7) Selection of previous measuring mode

HD {FCT + 8) Selection of next measuring mode

~ HzV original angle readings

- DHz original measuring elements D, HZ and V
— EHz computed measuring elements E, Hz and h
- XYZ local coordinates '

Con (FCT+9) Activation/deactivation of compensation
22 (FCT + 0} Changing to page 2
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4-8 Measurement

Softkey Function

Page 2:

Ono (FCT + 1} Indirect object height measurement (EHz + XYZ only)
Tno (FCT.+.2) Distance tracking ‘
Del (FCT + 3) Deletion of the last record

R-M  (FCT +4) See above

D:N (FCT+7) Selection of the distance meter mode

HzV  (FCT+7) See above

EHz (FCT+8) See above

Mk1 (FCT +9) Mark selection

21 (FCT + 0) Changing to page 1

0 Deleting the point information with the CIC and Cll softkeys

Use the CIC softkey for complete deletion of the point cade field and the ClI
softkey to delete the additional information field. Both fields are then available
for new entries. [ndividual digits are deleted with the spacebar.

0O Activating/deactivating incrementation with the lon/ino softkey

This softkey permits the point number to be automatically incramented or

decremented by a selected amount. When you call up the input and measurement

menuy, incrementation is deactivated {Ino).

* Use FCT + 3 to activate incrementation. The display changes from the P.L input
menu to Fig. 4-12: Enter the increment. Confirm with ENT. The incrementation
interval has been set to the default value 1.

. | IHCREMENMT® ﬂ INFUT .ﬁEﬁ

Fig. 4-12: Entry of the incrament

Enter the new increment starting at the cursor position M. The input range from -
9999 < jncr £ 99999 is checked automatically. A warning signal sounds if an
incorrect entry is made.

s Ending of incrementation .
End the entry with the ENT key. The program returns to the entry of the
point indentification in the measurement program from where you started.
The Ino softkey changes to lon, indicating that incrementation has been
activated.

& Only the numeric part on the outer righf of the point code is incremented. The
point number can only be incremented as long as blanks are available hefore
the point humber. Leading zeroes are deleted in the incrementation.

20 1.568---1234 incrementation to 9 999 999

Elta Rec® C/CM/CMS April 1997




Measurement 45

0O Activating/deactivating recording with the Rno/R-M/R-C/RVIC softkey

The FCT + 4 softkey permits the selection of different switch s;ettings for the type
of recording. Depending on the measuring mode (HzV, DHz, EHz or XYZ) the
following opticns are available:

Rno Measurement s not recorded.

R-M Original measured data (D, Hz, V) or (Hz, V) is recorded.

R-C Data comptited from the measured data is recorded,
e.d. E Hz, h-X Y, 2

RMC Measured and computed data is recorded

Line 1: measured data
Line 2: computed data

Ch Recording successful: Address of the internal memory or "Ext.
Rec." is displayed in line 3.
Recording deactivated: No display of the address or "Ext. Rec.”.

0 Entering an information line with the Inf softkey

To record additional information on a measurement, an alphanumeric entry
comprising up to 27 digits can be made with the inf softkey.

RECORDIHE THFORMATION LIMES

| S —
< ENTER

>
___§ 0 Wrikcil  §

Fig. 4-13: Entry of information

The cursor at the beginning of line 2 indicates readiness for the entry. Move to the
entry position using the horizontal cursor keys €, . Enter figures directly, letters
and special characters with the ABC key or directly with the vertical cursor keys s,
¥, For deletion of the complete information use the CII (FCT + 2) softkey.
Individual digits are deleted with the spacebar.

End the entry of information with:

MEN: Return to the input and measurement menu without saving

ENT: End of the entry and saving in an address

' O Selecting the measuring mode with the HzV, DHz, EHz and YXz softkeys

These two softkeys permit the selection of different measuring modes and, after
measurement, the alternative display of the following measured and computed
data.

HzV: Determination of the original angle readings
Hz = horizontal circle reading
vV = vertical circle reading

DHzV: Determination of the original measuring elements D, Hz, and V
D slope distance

Hz
v

horizontal circle reading
vertical circle reading

mmwu
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4-10 ' Measurement

EHz: Determination of the horizontal distarice, bearing and height
difference

HD horizontal distance

Hz = herizontal circle reading
h = height difference or target height
XYZ Determination of the local coordinates, station = origin,
the zero direction of the cirde is the X axis
Y = easting .
X = northing
Z = height

The [ast mode set when you quit the MEASURE program is the default mode
when you start agafn. :

O Activating/deactivating compensation with the Con/Cno softikey

To permit angle readings e.g. even in the case of heavy ground vibrations, the
compensation can be deactivated and reactivated later on.

Con: Compensation of the vertical axis Inclinations by computational
correction of the angle readings.
Cno: No correction.

O Object height measurement with the Onofon softkey

Following distance measurement of a point in the HD and XYZ modes, the height
can be indirectly determined by pure angle measurement. '

F i you also want to determine the lateral distances from the foot of the
perpendicular, the projection of the line of sight and the vertical plane
through the object must intersect at a right angle.

FD E.2890 EMEEELD 11, 264
B, 204 [1[EB tower ]
4+ 1.5@0m < — B A —— I >
[Qan] = [ ]

Fig. 4-14: Object height measurement

The definitions in the EHz mode are as follows:

E: Horizontal distance between Instrument and reflectorftarget
O: Transverse deviation from the line instrument - reflector
h: Height of the target

In the XYZ mode, the results refer to the loca!l system, not to the line station-
object, Press Ono te return to normal operation of the respective mode.

ENT: Saving the current measurement
MEN: Return to the main menu
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O Tno/on softkey (distance tracking)

The Tnofon softkey permits toggling between single and continuous
measurement, Use ENT to store individual measurements during tracking. For
more effective utilization of this mode, we recommend the entry of a point
number increment. Distance measurements are performed automatically in the
special tracking mode with a measuring time of approx. 1 sec. '

Press Tno to switch back to single measurerment.

ENT: Saving the current measurement
MEN: Return to the main menu

0 Deletion of the last address with the Del softlkey
The Del softkey parmits the deletion of the iast measurement/address.

ADD. 294 1BD tower

DELETE 2 il il

Fig. 4-15: Deletion

YES: Address is deleted, return to the input menu.

NO: Address is not deleted, "NOTHING DELETED " is dlsplayed

Return to the input menu

O Selecting the distance meter mode with the D:N/D:L/D:R softlkey

The D:N softkey offers three different options to meet different measuring
requirements such as fast measurement or measurement of long distances.

D:N: Normal (default in the input menu of the MEASURE mode}

D:L: Long {option for long distances}

D:R: Rapid {option for higher measuring speed)
The selected option remains active within 2 measuring mode until it
is changed.

-~ 10 selecting the marking with the Ml softkey

» Purpose
Adaptation to different measuring tasks by the selection of different marking
formats to support the P.1. entry.

e Selection
When you call up the measuring mode, the last marking used is automatically -
displayed (line 3 of the input menu). Press the Mk1 softkey to call up the
mark formats defined in the SET mode. Repeatedly press the softkey untt! the
marking required appears in the sequential display. The selected marking is
retained in all programs until it is changed. The figure in the softkey indicates
which marking has been selected.
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4.5 Result Menu

After measurement, the measured data is written to a buffer memory and
recorded (if recording has been activated). The softkeys 7 and 8 can be used to
display the data in the different modes. Since angle measurement runs in the
tracking mode, the display is continuously updated.

5" The values for E and h or XYZ are not recomputed! The computed horizontal

distance refers to the station height, not to the reflector height (this is
significant if major height differences exist). The height results are dependent
on the type of entry for the instrument and reflector heights,

e ih=th: h = height difference between the Rec Elta®
trunnion axis and the reflector

» ih and th entered: h = height difference between the ground points
of station and target

s Hg, ih, thentered: h=H; = height of target above the reference surface

{Hs = known height of station ak:ove a reference surface)

4.6 Recording

Depending on the selected recerding mode, the data is stored either internally or
externally. If an external storage medium has been connected, make sure the
parameters have been correctly set {see DATA TRANSFER). You will find the
relevant information on the interface in the chapter INTERFACE DESCRIPTION.
Depending on the setting of the R-M (FCT + 4) softkey, the following s recorded
in the individual modes:

s Hz, VandD, Hz, V Rno reccrding off
R-M recording on
e E,Hz handX, Y,Z R-C recording of computed data
RMC recording of measured + computed data

If an off-center point is measured using the Ecc softkey option, the following data
lines are recorded, depending on the selected recording aption:

{1} Type and amocunt of eccentricity
(2) Original measured data D, Hz, V of the center (R-IM, RMC)

(3) Reduced and centered measured data E, Hz, h or coordinates in relation to
the center (R-C, RMC)

& If a measurement is performed in position 2, the horizontal angle Hz displayed

in the line of reduced measured data E, Hz, h or X, Y, Z is converted into
position 1; otherwise position 2 would no longer be recognized in the
subsequent evaiuation. Measurements in the HzV and DHz modes are stored
with their original values.
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5 Coordinates
5.1 General

A coordinate system constitutes the necessary framework for extensive surveys.
When using the modes of the MEASURE program, the measured data is fitted into
a coordinate system during data processing in the office.

For many applications, however, it is necessary or desirable to generate
coordinates or work with coordinates directly in the field. The modes supporting
these processes are combined in the COORDINATES prograrm.

If you are working e.g. in a Gauss-Kriiger coordinate system, you can enter the
projection and height reduction in the ADJUST/PREPARE program.

0O Purpose

The COORDINATES program offers five modes (see Fig. 5-1) for the
determination, display and recording of coordinates obtained in different ways,
such as stationing on a known or unknown point which is prerequisite for the
determination of polar points, setting out ar area computations, The PC Program
mode is not active in this version. '

O Selecting the measuring modes

Select the COORDINATES program in the main menu using numeric key 2. The
Coordinates menu is displayed (Fig. 5-1). The modes can be directly selected using
the numeric keys assigned to the programs by the L marks.

COORDINATES &
STEOT. KNOWN POINT DETAIL POIMTE
L- FREE STATIONING SETTING oUT
L_ PC—PROGRAM ORER[
L —_

Fig. 5-1: Menu of the COORDINATES programs

HEH

O Comments on the modes

s Mode 1 Stationing on a known peint:
Stationing by measurement of known backsight points (max. 20) or by
orientation using a given azimuth,

» Mode 2 Free stationing:
Stationing by measurement of known backsight points (max. 20) if the station
is unknowrn. -

« Mode 3 Polar points: .
Determination of coordinates by measurement of D, Hz, and V after
stationing.

+» Mode 4 Setting out:
Setting out using either coordinates or azimuth and distance; this must be
preceded by a stationing procedure.

» Mode 5 Area:
Computation of an area using coordinates.
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5.2 Stationing on a Known Point
O Purpose

Preparatory measurement for the orientation of the set of directions or graduated
circle in order to permit the determination of polar point coordinates or setting
out coordinated points. :

The coordinates of the station and backsight point or the azimuth relative to the
backsight point are known,

If you also. want to compute heights in further measurements and the station
height is not available, you can perform a height stationing procedure. The height
Z = 0.000 means no height.

The measurement of the known reference points (max. 20) orientates the
instrument in the national coordinate system invelved; the bearing between the
station and reference point and the scale are derived from the measurements {Fig
5-2).

A
X
) ORI S X e ¥e) P
,," given: (Y, X,
(Y, ),
) //' computed: A,
—
A
Xs ...... .Ys ............ 0'
S

< Y

Fig. 5-2: Stationing on a known poinit
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1 Selecting the mode

Call up stationing with numeric key 1 in the CCORDINATES program (Fig. 5-1), the
display changes automatically to the initial menu of this measuring mode (see Fig.
5-5). :

CODRD.* Stat. khnown Foint
i H 5 [
RECORDLNG = LNTERNEL (P . joopooee

 WBstalest) 0§ 0 1 B 0 |

Fig. 5-3: Initial menu for stationing

T Y=Lt

O calling up the known station

ENT: Starts the mode (Fig. 5-4).

The station can either he called up with softkeys 5 to 8 or entered manually using
softkey 3.

cld . :BS 153@ PP
Anfanasrki.

IIIIIlllllﬂilllllﬁﬂlﬁﬂﬁﬂﬁﬂﬁﬂlﬁﬁllﬁﬂllllll‘

Fig. 5-4: Calling up the station

Key Function

FCT+3 Softkey Inp  Manual entry of the station P.l. and coordinates, in the
same way as in the EDITOR program.

ECT+5 Softkey LAd Calling up the last address in line 2.

ECT +6 Softkey 7Ad  Calling up the station using its address

FCT+7 Softkey 2Pt Calling up the station using its point humber

FCT+8 Softkey 7Pl Calling up the station using a point identification

R 2 Scrolling the data lines

«> Toggling between the display of coordinates and the
peint identification P.L.

., The address found is displayed in line 2 of Fig. 5-5.

Fddl. 294 ThW Tower

Add. 295 1596 PP

Add. CODRDINATES”
IllllllllﬁﬁiIllllﬂﬁ!iﬂﬁ!ﬁﬁﬂ!iﬂﬂiIlllllll

Fig. 5-5: Calling up the station ~1500 PP~ -

ENT: Confirms the point selection, the program changes to the display in Fig. 5-5.

F If the called address contains no coordinates, a message te this effect.is
‘displayed.
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0O Type of orientation

The orientation can be performed in two different ways. Use numeric key 1 or 2 in
Fig. 5-6 for selection.

SELECT !
IMPUT OF EBEARIMNG
L MERSURING HKMOWN BRACHSIGHT FOIMTE

ORIENTaTION % ExIT

Fig. 5-6: Orientation options

Key 1: Distance measurement of the backsight point is not possible, but the
azimuth between the station and backsight point is known {e.g.
computed from coordinates) and can be entered.

Key 2: Coordinates of the backsight points are known {available in the
memory or to be subsequently entered manually).

Case 1: Orientation using known azimuth

O SET HZ menu
If you press key 1 in Fig. 5-6, you are requested to enter the azimuth (Fig. 5-7).

ENT: Ends the entry, change to the P.l. entry in the measurement menu.

EET HZ

Hz ML T FUT T

Fig. 5-I: Azimuth entry

O Entering P.IL in the measurement menu

ENT: Calling up the measurement menu (see Fig. 5-8) and entry of the point
identification in line 2

SET Hz: InPut P.I1. Measure: ENTER
1515 FF IE
Z —

[ > L I )
CICIC1IN  §R-M] _ NInfd W§HMk1§Conl |

Fig. 5-8: P.I. entry in the measurement mena

1 Measurement

ENT: Sight the backsight point and trigger measurement.

0 Recording

Recording of the set azimuth, the scale (M = 1) and the statiory coordinates. Return
to the main menu (see Fig. 5-1).
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Case 2: Orientation using backsight points

O Calling up the backsight points

tf you press key 2 in Fig. 5-6, the display changes to Fig. 5-9 for calling up the
backsight points for. stationing from the PCMCIA card or MEM. A maximum of 20
hacksight points can be measured.

Recall backsishi Foint 1 EHTER
Acld. 295 1568 PF

Fdd, 296 COORDIMATES-
1 Binel  ILRdlvnci?RtlvPIB?+ B

Fig. 5-9: Calling up the backsight points

Call up the backsight points in the same way as Calling up the station using the
softkeys Inp, LAd or ?Ad or with the vertical cursor keys.

ENT: Confirms the correct point selection, the program changes to the
measurement menu (Fig 5-11).

If the station and backsight point are identical, this is indicated in Fig. 5-10.

“ENT :Continues the measurement.

Recall backsisht soint :
[Acidl. 295 1Gb& PP

SOCHSIGHT POINT = STATION
- COMTIMUE WITH - !

Fig. 5-10: Identical points

3 Measurement

Sight the reflector on the backsight point and trigger the measurement with ENT.
~ Change to the measuring mode DTh or Th by pressing the DTh softkey, i.e. select
the mode suitable for the measurement configuration.

DTh: Measurement is performed by the distance meter and theodolite. i you
measured the target without a prism by mistake, interrupt the measurement
with MEN and set the softkey to Th.

Th: Measurement can only be performed with the theodolite.

ndd, 305 EELD FE ]
+h i, 806m < C

C R T
Th i 1 Kr-nl  § ADsERMK1iCond |

Fig. 5-11: Measurement menu
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0O Result of the backsight measurement

After completion of the backsight measurement, line 1 displays the deviations
between the measured data and the data cumputed from the coordinates {Fig.
5-12). The following is displayed:

o dl: longitudinal deviation, if measurement was performed with DTh

« dg: transverse deviation, which is always 0.000 for a backsight point

+ dz height deviation, if the station height and the height of the backsight
point are known

dl ~H.88Zm a4 . BuSm or -0, 887m
RESIDUALS EXCEEDED: NEW MEASUREMENT
MEXT BACKEIGHT POINT
ADJUSTMERMNT
-

Fig. 5-12: Rasult menu

It is decisive for continued measurement whether the specified limits have been
exceeded or not. The display means the following:

Residuals exceeded, new measurement
» The [ast measurement is not used, change to Next backsight point

Next backsight point
» Call up further backsight points

Adjustment
Computation of the orientation

Repeat the steps Next backsight points and Measurement for all backsight
points.

O Adjustment

If you select the adjustment option, the program cotnputes the orientation and
scale, and displays the residuals in the longitudinal, transverse and radial
directions. Averaging for orientation is performed without weighting.

I U. 008 da Tooe1 dr T oeT]
1526 FP

AlLL. RESIDURLS CORRECT I ENTER

Q. =
Dell HAddgR-Cf 1 8 8 0 0 |

Fig. 5-13: Display of residuals

The cursor keys s and ¥ permit calling up the individual residuals for assessment.
You can use the Del and Add softkeys to delete or add individual measurements.

ENT: All residuals are C.K., change to the scale menu
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O Scale menu

After completion of stationing, you can select the scale to be used for further
measurements. The selected scale is:

» filed in the input menu

+ stored

« used for all subsequent computations

SELECT SCALE FRACTOR EXITI
SET Ik INFUT-—MEMU Ira 1. @@

MERN

COMPUTED (STHTIOMI im B.99P635
I ESET T A 1. DERDEE

Fig. 5-14: S5cale menu

Key 1: Scale is adopted from the input menu (INP)
Key 2: Scale resulting from the stationing measurement is used
Key 3: Scale is set to M = 1.000 000

O Editing the station
After confirming the stationing, you can edit the station P.L.

' EEZ5.7EE R EEER. 952 2 il N A |
Fil 1. 860EREE Om B, AIEE ik 1.6E8
|FETE]E] PP | YES MO
P.I. CORBECT 7 i e

Fig. 5-15: Request for station P.I.

YES: Storage and change to the coordinates menu
NO:

< X I ]
cicfeiid B B T B Hekil § |

Fig. 5-1€: Editing the station P.I.

If the height of the station is unknown, it can be computed on the basis of the
backsight points. In addition, further spot heights can be measured.

& After this stationing procedure, the horizontal circle of the instrument is
rotated through the erientation angle omega. As a result, bearings are now
displayed under Hz.
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5-8 Coordinates

& I the measurement for stationing is terminated with MEN, this must be
confirmed for safety's sake. A terminated stationing process cannot be
resumed

Terminate Prosram
ARE %¥0OU SURE ?

£
ki
A
0

Fig. 5-17: Termination of measursment?

YES: Return to the coordinates menu
NO: Stationing is continued
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5.3 Polar Point Determination
(1 Purpase

Determination of the coordinates and heights of new points by distance and angle
measurement; display and recording of the computed values.
The coordinates can be computed in a higher-order coordinate system. Local

coordinates can be determined in the MEASURE program.

X A
Y, P
X,. ................................................................. - ',-0
given: (Y, X), station
’/’l measured: (D, A, V),,
A ," } computed: (Y, X,Z}, new
(g// point
X Y, 5
Sy
Y

" Fig. 5-18; Determination of new point conrdinates

O Selecting the mode

Call up polar point determination with numeric key 7 in the CODRDINATES
program (Fig. 5-1); the program automatically changes to the initial menu of this

measuring mode.

CODRD.: Det=il Foints
RECORDIMG : IMTERMAL L FC)

Start:

Fig. 5-19; Initial menu for polar point determination

EHTER
M 1« BRRERR
FE 1. DRODRE

[ Bst=lEstd 0 1 1 B 1 % |

Rec Elta® C/ CM / CM5

April 1997



+

5-10 Coordinates

Lho 1.28@m < = P T———=>%
ICICAC1 IR InolR-ClEcc-PIDEREINFCon]—>2)

ENT: Display of the last stationing

¥ 6535.785R | EB35.9822 241,456
M 1.00@0880n B. 8155 ih 1.6EB
=] FF |

STATIONING CORRECT 3 : ES E

Fig. 5-20: Stationing selection

YES: Stationing is valid for this station; change to the measurement menu {Fig. 5-
21) for the P.\. entry of the new point

NO: Stationing is not valid for this station; change to the coordinates menu (Fig.
5-1), for performing a stationing procedure.

O P.1. entry in the measurement menu
Enter the point identification of the new point in line 2,

w B, OB 8. 000 2 5. UG
add. z12 |

Fig. 5-21; P.l.-entry in the measurement menu

Q Measurement
ENT: Triggers the measurement of the new point.

Y B. BEE ¥ G. 008 2 B. 066 |
fidd. . 315 (5584 houscli] |

A+ 1. =S09m £ C >4 I ¥

Figy. 5-22: Measurement

O Result menu

After completion of the measurement, line 1 displays all three coordinate values
(Fig. 5-23).

The cursor in line 2 in the input field requests the entry of the new P.L For further
measurements, proceed as described in Input and Measurement.

W E5Z6. 336X 5835, 348 2 241. 379
Add. T2 EbB4 house |

4+ 1. 2@Em < >4 I >
Cicic11finolr-CYEcCEN -FID: R InfiConl—> 21

Fig. 5-23: Result memu
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QO Recording

- Recording completed: an address is displayed in line 2 before the P.I. input field.

The recording of measuring elements or coordinates is dependent on the setting of
softkey 4:

o R-M: measured data
« R-C: coordinates

» RMC: measured data and coordinates

0O Checking for double measurements

If function key "?on’ has been set, the current project is searched for coordinated
points with the same point code after measurement. If no such point is found, the
data is recorded in accordance with the selected recording option. If a point is
found, the following options are available: -

« Function key ‘CLD’ The first measurement is used; instead of the
second ‘

measutement, Pl, d¥Y, dX, (dZ) are recorded to

indicate the double measurement.

« Function key ‘NEW' The second measurement is used; the first measure-

ment is overwritten with Pl, dY, dX, (dZ) to indicate
the double measurement.

» Function key ‘MIT’ The first measurement is overwritten with the
mean
values and ‘M’ is inserted at digit 27 of the PI;
instead
of the second measurement, Pl, dY, dX, (dZ} are
: recorded.
+ Function key 'USG’ Display and entry of the lower threshold for the
search
within the project; normally this is address 1.
« Function key ‘7§’ Continuation of point search.
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5.4 Sefiing Out
0O Purpose

Search for or setting-out of coordinated points. Stationing on a known or
unknown point and the storage of the coordinates of the points to be set out in
the internal memory are prerequisitie for setting out points on the basis of
coordinates. ' '

After you have entered the point to be set out or called it up from the memory
and after measurement of the approximate point, the Rec Elta® displays the result
in the form of the longitudinal deviation dl, the transverse deviation dy, the angle
dR between the approximate point and the nominal point, the radial deviation
dr and the deviations of the coordinates dx, dy and dz.

; A=0
XA

P = nominal point
N = approximate point

d r.‘.'..‘. ",
i

Ri [ON

given: v, X,

(Y, X,
computed: (ES, A),,
measured: (D, A, V),
computed: (dl, dqg,dr),,

station

<Y

Fig. 5-24: Seltting out
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(1 Selecting the mode

Call up the setting out mode with numeric key 7 in the COORDINATES program
{see Fig 5-25); the program changes automatically to the initial menu of this mede.

TR
B L. RE0200

[ fIst=le=td 1 0§ B B 1

Fig. 5-25: Initial menu for setfing out

ENT: Change to selection of the setting-out method

0O Selecting the setting-out method
Two different setting-out methods can be selected as shown in Fig. 5-27.

Key 1 Setting out using given coordinates Y, X, Z with orthogonal
corrections dl, dg and dr or coordinate corrections dy, dx and dz
change to the station enquiry.

Key 2 Polar setting out using the given distance E, bearing MHZ and height
difference h, if these values were computed beforehand from the
station and setting-out coordinates,

Change to the entry of an azimuth (see 5.2 Set) followed by the
change to 6.4.5 Caliing up the setting-out points

COORDIMNARTES: ¥ X &

DISTAKNCE AMD AZIMUTH:E: HD HZ H

Fig. 5-26: Selection of the sefting out method

[ Stationing enquiry

The results of the last stationing (coordinates, scale and orientation) are displayed
for checking.

= ECZ5, 785 X COZ5, 957 2 241, 456
r 1. BBEGEGEE O B.B155 ik 1,650
[1cEm PP ! VES MO
STETIORING CORRECT 7T j — | S—

Fig. 5-27: Stationing enguiry

YES: Stationing is valid for this station; change to the menu for calling up the
setting-out peints (see Fig. 6-28). _

NO; Stationing is not valid for this station; change to the coordinates menu (Fig.
5-1), for performing a stationing procedure. '
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0O calling up the setting-cut points

When you select the setting-out methaed, the menu for calling up the setting-out
points is displayed (Fig. 5-28). The setting-out point can either be called up with
softkeys 5 to 8 or manually entered using softkey 3,

For setting out by coordinates, a search is made for data iines with ¥, X, (Z) values
whereas for polar setting out, the élements E, HZ, (h) are required.

Recall Froint to bhe set oub EHNTER
Hidd . e = ) = house
Fodd. 1 18/ ArfanesFkt. 1

| B Bincl B AGB?AJEIPPLEVPINDS § |

Fig. 5-28: Calling up the setting-out points

Key . Function

FCT+3 Softkeylnp  Manual entry of the station P.l. and coordinates, in the
same way as in 10.3 of the EDITOR program.

FCT 4+ 5 Softkey LAd  Calling up the last address in line 2,

FCT+6 Softkey 7ZAd  Calling up the station using its address

FCT +7 “Softkey 7Pt Calling up the station using its point number

FCT+8 Softkey 7Pl Calling up the station using a point identification

L4 . Scrolling the data lines

€« Togygling between the display of coordinates and the
point identification P.1.

ENT: Confirms the point selection, the prog. changes to the display in Fig. 5-30.

If the called address contains no coordinates or polar setting-out elements, a
message to this effect is displayed.

A check is made as to whether the setting-out point and the station are identical.
Iif they are identical, this is indicated as in Fig. 5-29.

ENT : Continued measurement, followed by: Calling up the setting-out points

A A T EF
FOIMT TO BE SET = E=ETATION

Fig. 5-29: identical points

0 Setting-out elements

The Rec Elta ® uses the known station and target point coordinates to compute
the setting-out elements E {(nominal herizontal distance) and Hz (bearing of the
setting-out point). This data is displayed (see Fig. 5-30). In this process, Hz = 0.000 is
internally set for each setting-out point. Now turn the instrument until Hz = 0.000
appears in the display.
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Mezsure Foint to be set: ENTER
Eook) houss

i.8@an  H= 1. 1656 HD 5. 485
E . N 3 | |

Fig. 5-30: Setting-out elements

1 Measurement and result

ENT: Triggers the measurement of the approximate point

Next iterationt EHTER
ol —@.882 d4a -8.818 dr H.31@

H= -HA.1159 d= H. BES
(Trof 1 IR-Chdlcl _ $D:R]  BConl |

Fig. 5-31: Result menu

After completion of the measurement, the setting-out corrections are displayed,
depending on the setting of softkey dlg. The following options are avaiiable: the
orthogonal corrections dy, dx, dz as the coordinate differences between the new
point and the approximate point, or the polar corrections dl (longitudinal
deviation) and dg (transverse deviation), or dR (angle relative to approximate
point) and dr {radial deviation), or the actual coordinates XYZ of the setting-out
point. If you select ALL, al} types of setting-out corrections are recorded.

» dl positive; measured distance is too short .
» dq positive; approximate point on the left of the nominal point

The transverse deviation (Hz) is displayed in the tracking mode. Repeat the
measurement of the approximate points with ENT until the deviations no longer
exceed the specified limits.

Use the TnolTon softkey to activate or deactivate the tracking mode for distance
measurerment and computation of the setting-out data.

0O Ending the measurement and recording

MEN: Ends the measurement after setting out.
Brief display of the address under which the final setting-out elements are stored.
The display changes to the enguiry whether further points are to be set out.

Next point to be =set 7

YES MO
[

Fig. 5-32: Setting out further points

YES: Change to calling up the setting-out points
NO: Return to the coordinates menu
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The recording of measuring elements or coordinates is dependent on the setting of
softkeys 4 and 5:

* R-M: measured data D, HZ, V

» R-C: computed data, depending on the setting of softkey 5:
- dlg: longitudinal, transverse and height differences

- dyx coordinate differences (coordinates only)
— drR: angle relative to approximate point and radial deviation
— ALL: all = '

» RMC: " measured and computed data

EF

For clear identification which point has been set out, the address of the
setting-out point is filed right-flush in the P.I. Any information previously
entered in this position is overwritten.
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5.5 Free Stationing
(Q Purpose

Free stationing permits the coordinates and height of an unknown station to be
determined in any coordinate system. Depending on the measuring mode, you can
use either bearings {Hz-V), distances and bearingss (SD-Hz-V) or a combination of
both as measurement data. The option to be used is either stipulated (Helmert
transformation) or can be selected as required (single point adjustment).

Backsight measurements of a maximum of 20 reference points are possible,
Planimetric and height adjustment is performed separately.

SIMGLE POINT ADJUSTMENT
HELMERT {SCALE FREE
L_ HELMERT :5C=1.3@

L

Fig. 5-33: Mode selection

MEN: Return to the COORDINATES menu

0 Three methods are available for free planimetric stationing:

The method of single point adjustment uses bearings and bearings plus distances
in any combination as measurement data. [t computes the station coordinates X
and Y, scale M and the orientation unknown omega. On the basis of a selectable
bearing accuracy {default is 0.0005 grad) and a selectable distance accuracy
(default is 0.005 m), the weight ratic for bearings and distances is computed in
accordance with the error propagation law. All bearing measurements in the
adjustment process are assigned weight 1, while the computed weight {default
0.01) is applied to all distance measurements. The adjustment is performed an the
basis of unequally weighted observations.

The Helmert transformation always uses bearings and distances. The same
unknowns as in single point adjustment are determined. Bearings and distances
are identically weighted in the Helmert transformation. The Helmert

_transformation offers the option of retaining scale 1.000000.

Height adjustment of the station is always performed according to the method of
free point adjustment, but with height measurements being weighted inversely
proportional to the square of the distance, just as in the standard approach.

As soon as It is geometrically possible, preliminary station parameters are
computed in the stationing process either by transformation after two bearing plus
distance measurements or by resection after three measurements. A corresponding
procedure is applied to the station height Z,

F f single point adjustment is performed on the basis of 3 bearing
measurements, the only probiem caused by geometry in this mode may occur
if the station and the three backsight points are located on a circle. In such
rare cases, the inadequacy of the method can be avoided by performing at
least one measurement including a distance. :
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The following description of free stationing uses the single point adjustment
option, the process of which is identical to both versions of the Helmert
transformation. In the case of any differences, an appropriate cross reference is
made.

« In single point adjustment only:

eishts Fr=1.080EA8 Ps=80.3100686
Standard deviating
ONGLES s O, OB0E | ENTES
DISTRMCES & D, BOSM

Fig. 5-34: Entry of the standard deviations !

— Enter the standard deviation for angles, rahge 0.0001Mgrad to 0.0100 grad
— Enter the standard deviation for distances, range 0.001 m to 0.100 m

Continue with MEN

I L) g e
|__fIst=iBatd R0 % % ] 0 |

Fig. 5-35: Start of single point adjustment

The measuring mode for single point adjustment is bearing measurement (HzV) or
distance plus bearing measurement (DHz) and can be changed during
measurement, 1f necessary. The only measuring mode for the Helmert
transformation is distance plus bearing measurement (DHz).

The initial menu indicates that all distance measurements during statlonmg are
performed with a scale of 1.000 000, irrespective of any other setting in the input
mode (INP).

ENT: Starts the mode; change to the input menu for the station identification.

Ineut P.1. of unknown stztion
el | |
Z ¥ 4~ I >
CICRCIINl § § Winfl BEk1] § ]

Fig. 5-36: Station entry

ENT: Confirms the entry; change to the menu for selection of the backsight
paints,

O Calling up the backsight points

In the menu, you can either call up backsight points from the PCMCIA card or MEM
using the softkeys 3 to 8 (see Program 10. EDITOR) or you can enter them.

|[Reczll backsisht roint 1 EHTER

Hcic. 325 SIHPLE FPOINT ADJUSTHMEHT

Fldr:l . Arfanazrki.
lllllﬁﬂllllllﬂﬁ!ﬂ“ﬁ!ﬁﬁﬂ!ﬁﬂﬂliﬂﬂl|lll

Fig. 5-37: Calling up the backsight points
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F If the station height (Z) is also o be computed, you have to enter or change
the instrument and target heights using the INP key. :

0O Measuring the backsight points

Measure the backsight point selected. After two measurements of bearing plus -

distance or three bearing measurements, the program computes the approximate
coordinates. As long as these coordinates have not been computed, muitipie
measurements are not possible. After you have measured the 2nd or 3rd and all
subsequent points, the following selection menu is displayed::

al H.E81m R [ LSTET ST Oz —H. BoEm
BESIDUALS EXCEEDED: NEW MEASUREMERT
MEXT BACKSIGHT FOINT
|_ ADJUSTHMENT
—

Fig. 5-38; Selection after backsight measurentent

The display means:
« di= longitudinal deviation (for distance measurement only)
. s dg= transverse deviation
« dz= height deviation {Z), if the backsight point includes a height.

« Residuals exceeded, new measurement
_ the last measurement is overwritten, change to calling up backsight
points
_ this function also permits the search for backsight points
« Next backsight point
— calling up further backsight points, change to calling up backsight
points
o Adjustment
~ adjustment is performed

Repeat the steps for all backsight points.
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0 Adjustment

If you select the adjustment option, the program computes the planimetric
coordinates, the circle orientation and the scale, and displays the residuals in
relation to the backsight points.

ol ~g. bl e 3 de L. gl
15"'@ FF

HO. ML RESIDUALE l"_‘l:lF"F‘EI:T ENTEH

IE]-EEEI-----—

Fig. 5-38: Display of residuals

Use the upward A and downward ¥ cursor keys to call up the individual residuals
for assessment.

ENT: All residuals are O.K., change to height computation
If the residuals are not 0.K., you can delete or add individual measurements.

» Result of the Melmert transformation:

Result of Helmert=Transf. 5 = free
o= 8. 606008 a = B.999992
= -3.821 m di = 8.603 n

Result. of Helmert-Transf. .
S = 8,999992 ep = -B8.B865 orad
fean sauare ertor na = 6.809 m

<> ENT] [—> EnT]

Fig. 5-40: Helmert results
The display shows the transformation parameters o and a, the offsets in Y and X,
the scale and the angle of rotation.

The longitudinal and transverse residuals are displayed for each backsight point} in
the Helmert transformation, the coordinate differences dy and dx are displayed.
O Deleting and Adding

If the residuals are not O.K., the measurements concerned can be deleted with the
Del softkey.

FARE “0OU ZURE 7

WEE WO
—
Fig. 5-41: Deletion enquiry
NO: Return to Adjustment
YES: Deletion of the measurement
dl —A.BE1 d= . B0 dr b. @5
1528 — deleted - SoEI=SEE
0. 1 ALL FESIDURLE CORBECTE! EHTER
I . |

Fig. 5-42: Deletion of a measurement
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If you have deleted individual measurements, the adjustment is automatically
repeated after ENT. The deleted measurements are retained on the PCMCIA card
and in the MEM; they are Idettified by DEL in the P.L.

To add further measurements, use the Add softkey. The program changes to
calling up backsight points.
O Height computation

If heights are required for further measuremeants in the polar points or setting-out
programs, these heights have to be computed.

Compute elevation 7
VES MO

Fig. 5-43; Height computation

NO:  no computation of the station height
no computation of heights in the polar points mode
no computation of height differences in setting out
Change to the result menu

YES:

Case 1; ’
The measured backsight points include- heights. The program uses the backsight
measurements to compute the station height. The process is the same as in
planimetric adjustment. ;

Case 2:

The measured backsight points do not include heights. Additional points have to
be called up for height stationing. The process is the same as in planimetric
adjustment.

O Result

| After completion of stationing, the complete result is displayed.

Iy G5ZE. 704 ¥ B5835.%31 2 241 . 453

i 5. BEEmx A. 8588 mz . @88

0] i.8862590m B, 8857 VES MO
ETATIOHING CORRECT * e L

Fig. 5-44: Ergebnis der Stationierung

JA: Abspeichern der Stationierung Registrierung

NEIN: Sprung ins Hauptmend, alte Stationierung bleibt erhalten
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d Recording

Recording depends on the selected softkey.
Softkey RMR stores both measured and computed data:

(1) Measured data D, HZ, V (directly after measurement), The measurements used
for height computation are stored once again in a separate block, This
permits a clear assignment of the measurement and computation, if any
measurements should be deleted or additional measurements be performed.

(2) - Computed data dl, dg, dr, dz (dl, dg, dr after orientation computation, dz
after height computatian).

(3) Coordinates X, Y, Z of the backsight point

(4) Scale M and heights ih {instrument) and th (reflector).
- Softkey R-C stores items 2 to 4 _
- Softkey R-M stores items 1, 3 and 4.
- 3 and 4 are always stored, even with Rno.

After this stationing procedure, the horizontal citcle of the instrument is
rotated through the orientation angle omega. As a result, bearings are now
displayed under Hz.

If the measurement for stationing is terminated with MEN, this must be
confirmed for safety's sake. A terminated stationing process cannot he
resumed, ’

Terminate Prosran
ARE YOU SURE *?

I
[5

Fig. 5-45: Termination of measurement?

YES: Return to the coordinates menu
NO: Stationing is continued
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B Recall roint B

5.6 Area
O Purpose

Computation of areas on the basis of coordinates. The coordinates can either be
determined by measurement with the total station, manually entered, or imported
1o the PCMCIA card or MEM by data transfer. The coordinates must be called up in
a uniform sense of rotation. The first point need not be entered again. ‘

O selecting the mode

Call up the Area mode with numeric key B in the COORDMNATES program, the
pragram changes to the initial menu of this computation mode. -

Fig. 5-46; Inftial menu for Area

ENT: Change to entry of the area designation

R | 1
3 = > I >
cicfcii] IMArl  Hinfl  frkil  §

Fig. 5-47: Entry of an area designation

The NAr softkey permits the entry of a known nominal area, The computation
result is then compared with this area. The entry is optional.

ENT: Change to the menu for area corners

0O calling up the area corners

cld. =35 1538 PP

C o HEodd. 1 iBs Fntfanosekt.
el Ninel  BLACE?RA?PLEvPIf?S § |

Fig. 5-48: Calling up the area corners
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Definition:

Key Funiction
FCT+ 1 Softkey Ar Starts the area computation
FCT+3 Softkey INP Manual entry of the coordinates

FCT + 5 Softkey LAd Calling up the last address
FCT+ 6 Softkey 2Ad Call using the address

FCT+7 Softkey 7Pt Cal!l using the point number

FCT+8 Softkey 7P1 Call using 2 point identification P.1.

FCT+9 Softkey 7% Continued search using an entered P.1.

~ Scrolling the data lines ‘

<> Toggling between the display of coordinates and P.I.

For a detailed description of the search routines see chapter 10. Editor.
ENT: Confirms the selection
You can enter a maximum of 60 points.

& Computing the area

Start the computation with the Ar softkey. For a clearer overview, the points with
their P.1., planimetric coordinates and connecting distances to the next point are
displayed again in the sequence of their entry. Use the cursor keys 4 und ¥ for the
selection of individual entries.

Y BEIE. 428K CEB=2. 684 HD 2. 665
1518 FF

ALL PIINTE CORRECTI ENTER

Ce 1
=Y I CEE G I N S B

" Fig. 5-49: Entry check

Points entered incorrectly can be deleted with the Del softkey.

ARE %0U SURE 7

YES MO
| -

Fig. 5-50: Deletion of a point

YES: Point is deleted; change to Area computation
NO: Change to Area computation

For the entry of additional points, use the APt softkey. Make sure the sequence is
correct. Use the cursor keys to display the point in front of which an additional
point isto be inserted (see Fig. 5-51).
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4 5530, 422K BE8=Z. 684 HD 2. BGE
1518 ' PP : EELECT & i |
HO. 1 Iingsert in front of Foint?veEs Mo

—_ =

Fig. 5-51: Addftional points

YES: Change to point selection
NO: Change to Area computation
O Result

If you have correctly selected and entered all points, confirm with ENT. The result
is displayed. ‘ .

Fl 12.58 npr 3 nk 5|
“|IF1 15.6808 dF -2.58 rF -—-l16.&F
LRES CORRECT * YES WO
—_ L

Fig. 5-52: Result of area computation

The display means:

« FL: area in m*
» np.  number of corner points
s nk: not active

If you have entered a nominal area, the following is additionally displayed in line
2: ‘

« FL nominal area in m?

e dF: difference of area (nominal/actual)

» pF:  difference in percent (dF / nominal area)

YES: Area is recorded; return to the coordinates menu.
NO: Change to the check menu
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Special 6-1

6 Special
6.1 General

O Purpose ' ‘

The SPECIAL program oifers two modes (see Fig. 6-1) for the solution of problems
frequently encountered in surveying. On the basis of the original measured data D,
Hz, V, the values required for the task on hand are computed, displayed and
stored. Before starting the individual programs, you can run a height stationing
procedure for which you can also use points without planimetric coordinates;
however, you have to.measure the distance in this case. The process is identica! to
Free Stationing (see 5.5). The PC Program Mode calls up the application
programs of the DO5 PC.

If you are working e.g. in a Gauss-Krilger coordinate system, you can enter the
projection and height reduction in the ADJUST/PREPARE program.

O Selecting the mode

Select the SPECIAL program with numeric key 3 in the main menu. The dispiay-
changes to the menu of the specia) programs (see Fig. 6-1). The modes can be
directly selected using the numeric keys assigned by the L marks.

STATIOMING (ELEVY. Y PC-FPROGHAM
STATION + OFFSET
L_ CONMMN. DIST.
-

Fig. 6-1: Menu of special programs
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1 Comments on the modes

Mode 1: Point-to-line distance
Determination of

. X= Distance of the foot of perpendicular from starting point P1
» y= Orthogonal distance of the point from [ine P1-P2

« h=. Height difference between P1 and P2

o 7= Height of target Pi

measured: (D, A, V)
computed: {x, y, Z)

Fig. 6-2: Paint-to-line distance
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Mode 2: Connecting distances

‘Determination of

» D= Slopedistance
- E= Horizontal distance
s h= Height difference
between
« the first point sighted and subsequent points {function 1->P, softkey 5)
» two points sighted successively {function P->P, softkey 5.

measured: (D, A V),
computed: (D, E, h),

Fig. 6-3: Connecting distances
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6.2 Poini-to-Line Distance Mode

0O Puiposé

Determination of point distances from a reference line defined by angle and
distance measurement of the twao points P1 and P2.

The mede facilitates orthogonal surveys on aligning bases, utility lines, road axes,
sight rail and profile surveys. If the instrument station is freely selected, you have

to measure the points P1 and P2. If the station is known in a coordinate system,
the points can be called up from the data memory.

0O Selecting the mode

Call up the point-to-line distance mode with numeric key 1 in the SPECIAL
program {see Fig. 6-1); the program automatically changes to the initial menu of
this measuring mode (Fig. 6-4),

SPECIAL: Stat. + Offset Start: ENTER
BECORDING S IMTERMAL L FC) L

HEARHUOL  IRHEUT FR 1. AOABER

Fig. 6-4: Initial menu for point-to-line distance

O Selecting the coordinate system

LoCAL SYSTEHM
GRID SYSTEM (STATIOHNING)

Fig. 6-5: Selectian of the coordinate system

1. Local system
In the local system, you measure the two points of the line P1 and P2. The height
can be determined efther by measuring the first point of the line or by separate
height stationing.

ENT: Starts the mode

O Entering the P.1.
Enter the point identification in line 2 of Fig. 6-6:

ik 1. czem N
.“Lh 1. Z2EA3m £ FE3 I >
CICIC1IlInolRno DNl Inf IEcc]Mkl [Con l—>2)

Fig. 6-6: Input men for local system
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01 Measuring the first point of the line
Sight the reflector of the first point and trigger the measurement with ENT.

Mezsure eoint P1:ENTER

Add. zgo [1@ |
& f= 1. 2R%m £ o ks I >
Ic1CEC1IfInolR-CID:RIInflEcciMk 1§Coni—> 2|

Fig. 6-7: Measurement of the 1st point of the fine

After measurement, the readings are recorded in accordance with the setting of
softkey 4 -R-M, R-C or RMC.

0 Measuring the second point of the line

Enter the point identification for the second point in line 2. Sight the reflector of
the second point and trigger the measurement with ENT. Recording and display as
for the first point. : :

[l Result rﬁenu

Result after measurement of the two points of the line (Fig. 6-8).

Line 2: Local coordinates y (easting), x (northing) and h (height difference) of
the second peint of the line as referred to the axis P1-P2.

Line 3: Local coordinates of the station as referred to the line P1-P2.

ENT: Storage in two data lines, if the recording mode has been activated,

P1-F2~STATIOH

1.288 x

Fig. 6-8: Re.;'ult menu for painf-to-l’fne distance

1f P1 and P2 are identical, a message to this effect is displayed (see Fig. 6-9).
Continue the measurement with ENT, followed by P.I. Entry.

InPut P.I. Mezsure Foint PZIEMTER
il Tod 1 %] i 1

EDIHT Pi = POINT P2 ' |

Fig. 6-8: Identical points
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6-6 Spedial

O Measurement of lateral points

Press ENT to change from the result menu to the input menu for the measurement
of detail points (points not located on the line). The cursor in [ine 2 in the input
field requests the entry of a new P.I. Perform further measurements as described in
 the items P.l. entry and Measuring the first point of the line. The local
coordinates y, x and z as referred to the line are displayed and recorded (Fig. 6-10).

Z.525 x S9.6039 2 H.355
dd. :;'g% IIE tr*ne —I
[maﬁnﬂﬁaamm

Fig. 6-10: Lateral points

Y

The xfy function key indicates that local coordinates were computed. It can also be
set to Y/X for recording of coordinates in the higher-order system, or to All for
recording of coordinates in both the local and higher-order systems.

O Recording

Measurements are automatically recorded if soﬁkey 4 is set to R-M, R-C or RMC.
Recording completed: the address is displayed in line 2 before the P.L. input field. .

FT g softlrey 4 is set to Rno, recording is deactwated and no address is displayed

in line 2.

0 Ending the measurement
MEN: Direct return to the SPECIAL program.

2. Coordinate system
The stationing last performed is dlsplayed

Y EE3G, FEG A CE35, 952 7 241 . 458
" 1. BEBESE O B, PEGS ik 1.558
[ZEB5 ! WES HO
SETETIOMIMNG COBRRECT 7 ) | M— | -

Fig. 6-11: Display of last stationing

Is this stationing O.K.?
YES: Continue with Calling up P1
NO: Return to the SPECIAL main menu (Fig. 6-1)
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Q calling up P1

The coordinates of points P1 and P2 can either be selected from the mem.ory usiﬁg '
the softkeys 3-8, or they can be entered.

Aad. 296 1t tree

Anfanespki.

cld. 1 iwd
I [ | [ |
Fig. 6-12: Selection of puints P1 and P2
ENT: Confirms the selection

O Result menu ‘
If the points P1 and P2 have been correctly called up, the result is displayed.

F1-P2-STATION
8. 088 »- 9,895

E5IG.FEC ¥ 5835.982 2 241, 456

‘Fig. &-13: Result menu for point-to-line distance

The display means:

Line 2: Lacal coordinates y and x of the second point of the line as referred to
the axis P1-P2.

Line 3: Coordinates Y, X and Z of the station in the higher-order cocrdinate
system.

ENT: The result is stored. Continue with Measuring lateral points.

If the two points are identical, a message to this effect is displayed (see Fig. 6-9).
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6.3 Connecting Distances Mode
O Purpose

Distance and angle measurement from a station to two paints supplies the
connecting distance in the form of slope distance (D}, horizontal distance () and
height difference (h) between:

» the sighted point and the first point {softkey 12 P)

= points sighted successively {softkey PP),

Q Selecting the mode

Call up the connecting distances mode with numeric key 2 in the SPECIAL program
(see Fig. 6-1); the program changes automatically to the initial menu of this
measuring mode (Fig. 6-14).

EEmE
FR 1. 388583
| __§ct=lb=t) _§ 0 8 8 0 0 |

Fig. 6-14: Initial menu for connecting distances

ENT: Starts the mode

d Selecting the coordinate system

Lo/l SYSTEHM :
GRID SYSTEM (STATIOMING)

Fig. 6-15 Selection of the coordinate system

MEN: Return to the SPECIAL menu

1. Local system (key 1)
In the local system, you can directly measure the starting points for the
determination of connecting distances.

0 P.l. entry
Enter the point identification in line 2 of Fig. 6-16.

Add.
+h

461
1.808n < 51 T
ICICICIIRInoR-CRP+PlInf Ecchiik] JCon|

Fig. 6-16: Input menu for connecting distances

P
[~> 2]
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0 Measuring the first point
Sight the reflector of the first point and trigger the measurement with ENT.

] Measure eoint. 1 EHTER
Ficdd. ap1 451K i
LA 1i.800m < [ > & I >
| Tho]

Fig. 6-17: Measurement of cnhneding distances

After measurement, the readings are recorded in accordance with the setting of
softkey 4 -R-M, R-C or RMC. Continue with Measuring the next point.

0 Measuring the next point

Enter the point identification for the next point in line 2. Sight the refiector of the
second point and trigger the measurement with ENT.

O Result menu

After measurement of the first two points, line 1 dispiays all three elements
determined (Fig 6-18). The cursor in line 2 in the input field requests the entry of
the new P.\. For further measurements, proceed as described in the items P.lL
entry and Measuring the next point.

50 2.6756 HD 2.665 h —@, 245
Add., 404 X352 I
+ i.,.E800m < = ER I—— >
[E"i!l

Fig. 6-18: Result menu for connecting distances

0O Recording -

Measurements are automatically recorded if softkey 4 is set to R-M, R-C or RMC.
Recording completed: the address is displayed in line 2 before the P.l. input field.

& 1f softkey 4 is set to Rno, recording is deactivated and no address is displayed
inline 2.

2. Coordinate system (Key 2}

Connecting distances can be determined in a higher-order coordinate system. In
this case, you can call up the first point from the memory or enter it. There is no
need to measure this point.

The stationing last performed is displayed.

¥ 6535.785H  5835.9822 241.450
m _ 1.8800880m B, B@54 ih 1.658
(2505 )

STATIOHING CORRECT ¥ EES &

Fig. 6-19: Display of last stationing
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YES: Continue with Calling up P1 s
NO: Return to the SPECIAL main menu (Fig. 6-1)

Q Calling up P1

The coordinates of point P1 ¢an either be called up from the memory using the
softkeys 3-8, or they can be entered.

Recall point. B 1 ENTER
-:u:i 484 1452

18@ Flnf‘uzm-asth,.
_ | [I}'E | |

Fig. 6-20: Calling up P1

If the station and P1 are identical, the display shows:,
POINT P1 = STATION !!

If the points have been correctly selected, the program changes to Measuring the
next point.

a Eﬁding the measurement and quitting the mode
MEN: Direct return to the SPECIAL program.
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7 Application Programs

7.1 Project Management

[ Main menu:

FROJECT | AECDE

MEASURE ADJUSTPFREPARE

L— COORDIMATES L_ DATA TRANSFER
SPECIRAL L_ ENITOR DOS—FC
—_ - L

Fig. 7-1: Main menu

The heading line of the main menu indicates the name -of the current project, in
this case NONAME, The associated data file en the PCMCIA card is NONAME.DAT.

0O Project manager:

In the ADJUST/PREPARE/SET menu, the current project is also displayed under
PROJECT: ABCDEFGH. :

MARK ING INITIALIZE MEM
FRO.JECT IRBCDEFGEH SOUNDA/MAM. ITMF .
DEC. DIGITS
_

Fig. 7-2: Cuirent project

This menu item calls up the project manager.

SELECT PROJECT DETA FROM OTH. PFRJ.
MEW FROJECT REMAME PROJECT
L_ DEL. FPROJECT L_ UFDATE FC
- |-

Fig. 7-3: Project manager

The following options are offered:

ABCDEFGH. DRAT | SERECH 3 e
USED =2 LIMNES SELECT F ENMT
[ngh= P SR LINES

Fig. 7-4: Selecting a ﬁrnje:l

You can scroll through all projects stored on the PCMCIA card, with the number of
lines used and the maximum number of lines being displayed for each project.

ENT: Confirmsthe selected project.
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» OHT|

MAX. LIMEE EE=Z4 IMEUT 2 ENT
FROJECT DRTA

Fig. 7-5: New project

Enter the file name of a new project in accordance with the usual DOS rules, the
file extension .DAT is set automatically. MAX. LINES indicates the number of
unused data lines on the PCMCIA card. You can specify a maximum number of lines
for the project here. In PROJECT DATA, you can enter alphanumeric information
comprising up to 10 lines of 27 digits each, and save it at the beginning of the new
project. _

H (]
HRBCDEFGH. DAT SERRCH S '}
USED I 2@ LINEE . BDELETE S ENT
1= ] Ead LIMNES .

Fig. 7-6: Deleting a project

You can scroll through all projects stored on the PCMCIA card, with the number of
lines used and the maximum number of lines baing displayed for each project. If
you press ENT to delete the project no longer required, the following enquiry Is
displayed:

LAST WARMIMNG =
ABCDEFGH. DAT DELETE: ARE YoU SURE 2

YES MO
S et

Fig. 7-7: Check for deletion

YES: Deletes the project file and the associated data file on the PCMCIA card.
NO: Returnto menu.

AARA.DAT SEARCH = 4
' SELECT = ENT

Fig. 7-8: Data import

Any type of data from ancther project, e.g. reference point coordinates, can be
imported to the current project. Select the other project with the cursor keys and
activate it with ENT. ‘

ool ___In-—nl N 8k 0 1 N |

Fig. 7-9: Data selection
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7-3

Select the data to be imported either by calling it up individually via the address
and point identification, or by calling up groups using a starting and end address, a
starting and end point identification or a combination of these methods. The point

marking can be changed and wildcards can be used in the search mask.

JE
[ETERT .. ADDRESS S i

END. ADDRESS & =

Fig. 7-10; Starting and end addresses

The selected single line or the starting and end lines of the selected group are
displayed for checking: .

Fig. 7-11: Display for checking

The horizontal cursor keys permit you to toggle between the display of the point

identification and of the measured or computed data

v OO0 .. PRDHX 1P20. AIBBE EQ0, 08
eorl Ie—of & 6 4§ 0 0

Fig. 7-12: Data display

ENT: Acceptance of the selected data in the current project

The selection and import procedure can be repeated as often as required.

A project can be renamed, if necessary. You can also vary the maximum number of
lines in the range between the last line used in the project and the number of lines

" that can be stored on the card.

[EEMNAME PROJECT S

NMEW MNAME - DAT

loCo WMeME _ AeCDEFGH. DAT| SELECT S T
| IHFLUTE BRI

Fig. 7-13: Change of praject name and number of lines
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If a new operating or application program for the on-board PC is supplied by Carl
Zeiss, it can be loaded from a PCMCIA card using UPDATE DOS. Separate

instructions are supplied for this process. In normal operation, the following
message is displayed:

HMZ UPDATE FILES AVAILAELE

COMTIMUE WITH RAHY HKEY

Fig. 7-14: Update
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7.2 Basic Tasks and Transformaiions
0 Purpose

This section summarizes various programs which permit partial computations to be
performed right in the field. This does not mean, however, that the entire
compuiation work should be transferred to the field. Instead, the Coordinates
programs are intended to enable the user to perform all computations he
considers useful for checking the measurement or as intermediate steps between
different measuring routines, thus contributing to smooth fietd work. Traverse is
an on-line program permitting the generation of adjusted coordinates in the field.

You can call up these programs in the COORDINATES menu, the SPECIAL menu
or directly from the DOS-PC main menu:

STATIOMIMNG (ELEWV. ) PC—PRGGRAM
STATIONM + OFFSET
L_ CONN. DIST.
-

Fig. 7-15; PC Programs

7.2.1 Basic Taslks

To RECTSTO FOLAS
BEARIMG + RISTRAMCE
L_ POLRR FOINTS

Fig. 7-16: Selection of basic tasks
Call up the option required.

MEN: End and return to the menu.

(1 Bearing, distance (and height difference):

1—-2-:1—=s1—4

L !1_—-2—3—4—5—-5

Fig. 7-17: Sequence of computation

Select the sequence of computa‘tion

WEN: End and return to the basic tasks menu .
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Fecall Pl of roint F1 EHT
3 106 ‘
1000, G0 X SAEB. 806 2 SO5, 008
: P11

InF

Fig. 7-18: Calling up P{

ENT: Call up point 1 using the point identification or address.
MEN: End and refurn to the menu.

Sy 4 181

1E28 . aps 3 1888, G398 2
(Inel __ fLadi?Adl  B7P1Q +70

Fig. 7-19: Calling up P2

ENT: Call up point 2 using the point identification or address,
MEN: End and return to the menu. ‘

Check whether points P1 and P2 are identical; If so, both points can be re-entered.

Bearinat 200 668608 <rad
. distance: 1006, 8EE M
Diff. of elewus H. BEE ™

Fig. 7-20: Resuit

Display: Bearing, horizontal distance from P1 to P2 and, if both heights are
known, height difference Z{2)-Z(1). :

ENT: Proceed with the entry of the next point P3 and computation usihg the same
starting point P71,

In the case of continucus computation, entry of the next point P3 and computation
using peint P2.

0O Polar connection of point P2 to P1:

RecallsFl of roint P1-
A BE 166"

Fig. 7-21: Calling up P1

ENT: Call up point 1 using the point identification or address.
MEN; End and return to the menu.
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Bearinst 250, BB arad
Hor. distance: 1886 . 6868 m

VES ND

Fig. 7-22; Entry of data

Enter the bearing angle P1->P2
Enter the horizontal distance P1->FP2

NO: Repeat the entry of the bearing angle and horizontal distance

YES: Computation of the coordinates

12=45ahcd

£ - > £ I :vl
LAl e I CQO0UENFLGHH]
Fig. 7-23: Entry of P2 ' .

ENT: Confirms the ehtry of the point identification for point P2
MEN: End and return to the menu.

Rdr 31 12345ahcde
'a 292.895 K 1292.893 Z H.9868
Hext Ppolat Point 7

Fig. 7-24: Result

Display of the new computed point including its memory address

YES: Entry and computation of the next point
NO: Return to the basic tasks menu
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7.2.2 Transformations
The Transformations menu offers the following options:

TRANSFORMATION S
HELHMERT S = 1.23000& SUE—>MATIN

HELMERT. 5 = FREE T MALM—¥SUB
L- OOCUMERTRT « YES |_

Fig. 7-25: Selection of transformation

Call up the option reguired.

For both Helmert transformations, the coordinates of identical peoints in the
superordinate and subordinate systems can be documented by selecting YES. The
computation of detail points and the transformation to a line are always
documented. :

MEN: End and return to the menu

O Helmert Transformations

in the option $=1.000000, the Helmert transformation computes the shifts of
coordinates in Y and X and the angle of rotation; in the option S=FREE, it alsc
computes the scale as an unknown. The procedure in both programs is identical.

Readine. of identical roinbts
of MAIN sYstem Y2¥ 7

YES MO

Fig. 7-26: Reading in identical points

YES: Reading in identical points of the superordinate system Y/X
NO: Return to the transformation menu

| e [ I T T — — —

Fig. 7-27: Selection of data lines

Select data lines using the active function keys.

Selection or Transfer with ENT

Fig. 7-28: Display of addresses
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Transfer with ENT
¢ 1000, AB8 X 2006. 0068 2 EHR. BAA
Y IEER. R K 2060, A8 £ SRR, haE

R11fad-fa-alPFIlP-F1  Tieck & 1 {)

Fig. 7-29: Display of coordinates

After selection, the data lines are displayed as follows:

« with All, A-A, P-P the first and last lines,
» with Adr, 7Pl, LAd the selected line.

If the selection was not correct, use the function keys or, for single lines, the cursor
keys to make a new selection.

If the selection is correct, press ENT to transfer the data to the program for further
computation, Several selection and transfer cycles can be performed successively.
However, only a maximum of 20 points can be transferred.

After reading in all points of the superordinate system, end the selection with
MEN.

ol 187
Y SO06.880 X 2000, 068 £  SE8.980
Poirts transferred o.k. 7

Fig. 7-30; Checking of transferred points

For checking, all transferred points are displayed in rapid succession.

YES: The correct points have been transferred.
NO: Return for reentry.

Readine of identical points

nf SUB swstem 9% 7

Attention: use same sSedAuence

hath with Y-/H-—sustemn : VES MO

Fig. 7-31: Reading in poinis of the y/x system
Read in the identical peints of the subordinate system y/x.

F” The procedure is the same as described for the superordinate system. Make

sure to read in the corresponding points in the same sequence as in ‘the
superordinate system.

{1} Check whether the number of identical poirfcs is the same.
2 Check the transformation result

'NO: Terminates incorrect computation

Rec Elta® C/CM /CMS April 1997



7-10 Application Programs

Result of Helmert—Transf. S = free .
o = H. BE0BEAS a = A. 399992
i = —E.821 ™ dx = B.86% m

=
5= B.99992392 =P = 2. 96685 orad
dezmn squEre ertor miEd = B.082 m

Fig. 7-32: Transformation resuit

Display of the transfoermation parameters o, a, the shifts in Y and X, the scale, the
ang'e of rotation and the mean error of weight unit m0. i only 2 identical points
are available, the distance deviation is displayed:

ds = S{Y/X) - s(y/x)

Continue with ENT

=1l o.k. EHT
1 dY B85 m d¥ B8.811 m 188

Dol Enewlsdd] HComdl § § 0 |

Fig. 7-33: Checking of residuals

Display of residuals in Y und X, pessibility of scrolling.
Active funciton keys:

Del: Deleting points

new: Repeating the complete transformation

add: Reading in additional identical points

Com: Recomputing the transformation parameters, e.g. after deletions
ENT: Confirms that the transformation is OK

Transformation of more Ppoints
o+ SUB swgstem =»ox ?

MES MO

Fig. 7-34: Transformation of further points

YES: Proceed with the selection of further points
NO: Return to the transformation menu

roints in SUB sustem g~ x

5]
TABE. B3E8 ¥ 1688, 838 2  S08.H36
oints transferred ok, ?

Fig. 7-35: Selection of further points
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For the selection, transfer, display and confirmation of the points to be
transformed, proceed as for the selection in the superordinate and subordinate
systems.

Transformation with sonsiderstion
pf the weishied best fit ?

VMES MO

Fig. 7-36: Best-fit adfustment

NO: No best-fit adjustment

YES5: The residuals of identical pom‘rs are set to zero. Addlt:onal corrections
derived by weighted averaging from the residuals of the identical points are
appiied to the transformed non-identical points.

weight:  p = U(s*sqr(s))
with s = distance between identical and non-identical points.
Display of the transformed points with their addresses, point identifications,
coordinates and corrections obtained by best-fit adjustment {if selected). The point

identifications remain unchanged. The type Iidentifiers (YT, XT, Z) of the
coordinates indicate the transformation.

0 Detail point computation

rRecall- Pl PB {Coordlndtes} ENT
18668. 588 z S6A. BBB

Fig. 7-37: Calling up the starting point

Call up the starting point in the superordinate system using the point identification
or address.

[Recall- Pl PB (Coordinatesy EHT

1088, BEE Z @8, BEE

Fig. 7-38: Calling up the end point

Cali up the end point in the superordinate systern using the point identification or
address.
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InFut. Point. FB  (Orthoo. values)  ENT
. ]
2 = R T ¥
CICJCITk  f=271 N & fuei] § |

Fig. 7-39 Entry of PE

Enter the orthogonal distances for starting point PB.
Active function keys:

CIc: Deleting the point code

Cll: Deleting the additional information
777 No orthogonal distances are known
Mik1: Changing the Pl marking

MEN: Return to the transformation menu

123
Be 18 Q&80 ‘ E.088 7 B.888
Cata =ll riskt 7 Terminztion HMEH
:

Fig. 7-40: Checking the entry

YES: Confirms the selection
NO: Repetition of the selection
MEN: Cancels the entry

< = 3L T —
ICiCRCi1) §7»?8 N § §mkil 0§ |

Fig. 7-41: Entry of PE

Enter the orthogonal distances for end point PE.
Active function keys:

CIC: Deletihg the point code

Cll: Deleting the additional information
2777. No orthogonal distances are known
Mic1: Changing the Pl marking

MEN: Return to the transformation menu

455
L 2010.2688 9 C.488 2 2. BEG
Data =z=ll rieht 7 - -Termirztion MEN

Fig. 7-42: Checking the entry
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YES: Confirms the selection
NO: Repetition of the selection
MEN:; Cancels the entry

Dlcompy = 2ABE, BREA ™
Dimeas) = 2006, 288 ™M
o= = —B. 2068 ™

Fig. 7-43: Comparison of distances

Display of the computed and measured distances
Display of the difference (comp. - meas. distance) for assessment

YES: Continue the computation
NO: Return to the transformation menu

The transformation parameters are computed.

InFut. of hext SUB roint
. i
cicjciig § 8 K §  @pk:i)

Fig. 7-44: Next detail point

729
B SEH. BEE 2.5688 2 a. B3R
etz =ll risht ? Termination MEN
)

Fig. 7-45: Display of local coordinates

Enter the point identification and the orthogona! distances of a detail point to be
transformed.

MEN: Return to the transformation menu

FAdr &3 789
I+ 1489.9568 X lo@z.598 2 A. B8R

= ERNT

Fig. 7-46: Result

Display of the address, point identification and transformed coordinates Y, X and Z
of the detail point. :

ENT: Enter the next detail point.
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7.2.3 Transformation to the Aligning Base

Recsll-Fl FE (Coordinates) ENT
Pl 4 181
¢ 18088, 668 X 1066, a8 2 SHR. aEE

[ 1 fIne]  BLodi?ndl  §7FI1§ +7) |

Fig. 7-47: Calling up the s;tarting peint

Call up the starting point in the superordinate system using the point identification
or address.

Recall Pl FE L{Coordinates)
Aol = 183
od IEEE. 0aE ¥ 1883, AR 2 SEH. ABE
I I 2 | ] | |

Fig. 7-48: Calling up the end point

Call up the end point in the superordinate system using the point identification or
address,

XS 2

5 —i_
cicycity _fw@7) N 0 Qmkil |

Fig. 7-49: Entry of the orthogona!l distances for starting peint PB

Active function keys:

CIC; Deleting the point code

Cll; Deleting the additional information
?7?. No orthogonal distances are known
Mk1: Changing the Pl marking

MEN: Return to the transformation menu

. 10,6860 5 5,580 Z B. D
Pats =ll risht 2 Termination MEH

Fig. 7-50: Checking the record

YES: Confirms the selection
NO: Repetition of the selection
MEN: Cancels the entry
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el __

< =i S I >
cickciig  Beew| I T FY N

Fig. 7-51: Entry of the orthogonal distances for end point PE

Active function keys:

cl¢: Deleting the point code

Cli: Deleting the additional information
772: No orthogonal distances are known
Mic1: Changing the Pl marking

MEN: Return to the transformation menu

456
5 2010.2068 v .48 2 B. AEE
Data =1l risht 2 Termination FEH

Fig. 7-52: Checking the record

YES: Confirms the selection
NO: Repetition of the selection
MEN: Cancels the entry

2005, BYA ™

2000, 209 ™
-5, 288 n

Fig. 7-53: Display of the computed and measuvred distances

Display of the difference (comp. - meas. distance) for assessment

YES; Continue the computation
NO: Return to the transformation menu

The transformation parameters are computed. '

p11jAdr-la-nfzeI[e-F]  fiedl § B |

Figy. 7-54: Selection of data lines using the active function keys

waz e
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IGelection o Trafo linse with ENT

Rl =z 186
Frdr = 187

[AL1]] s | | | 11 |

Selection or Trafto line with EHT ‘

o 16068, BaR B 260099, 806 Z SEA. BaEs
h IROE. BEA X ZRBE. AER 2 SAA, BRE
EEN = e I I N

Fig. 7-55: Display of selected lines

If the selection was not correct, use the functicn keys or, for single lines, the cursor
keys to make a new selection.

If the selection is correct, press ENT to transfer the data to the program for further
computation. Several selection and transfer cycles can be performed successively.

Rl A3 1@
i 16,2008 3 ~99E. 188 2 CHE. BRE
Mext point 7

Fig. 7-56: Further points?

YES: Select the next peint to be transformed
NO: Ends the transformation
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7.3 Com_putatinn of Intersections

0O Line and arc intersections:

LLIMES
ARCS + LIMES
l_ EECUMENTL‘ITIDN WES

Fig. 7-57: Menu for computation of intersections

Calling up line intersection
Calling up arc intersection
Documentation of the inttial values for line and arc intersection YES or NO

MEN Return to the menu of PC coordinates programs

7.3.1 Line intersection

LINE—-I-INE . LINE—ORTH/ET
FAR—-FAR/FTS = ORTHAPTS
FAB—PARSDIST |_ ‘
L

Fig. 7-58: Selection of the option required

MEN: End and return to the menu of PC coordinates programs

Each line is defined by 2 coerdinated points. If only 1 point and the bearing are
available, an auxiliary point must first be computed as a polar point (basic tasks
program}. The entry is always supported by a graphic display of the selected type
of intersection. This display can be called up at any time during the entry using the
Gph function key.

i O Standard case:

Standard =
=

MEXT INPUTI =

~ONMTIMUE WITH BEYN 1 & M"‘*@A

' Fig. 7-59: Graphic support

Display of the graphics for the selected option and of the first point to be called
up: P1.

ENT: Starts the computation
MEN: Return to the line intersection menu
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dr = 1
L 186E . BER K 28607, 888 2 SHE . HEEA
IGehl  Bined  QLRcf?Ad  BPPIR 0 |

Fig. 7-60: Calling up peint P1 using the point identification or address

Active function keys:

Gph: Calling up the graphics for the selected intersection type
Inp: Entry of the point

LAd: Calling up the point via the last address used

2Ad: Calling up the point via the address

7Pl:  Calling up the point via the point identlflcatton

MEN: Return to the line intersection menu.

Call up points P2, P3 and P4 in the same way.

& Error and system messages:

Points 1 and 2 on the line are identical

Points 3 and 4 on the line are identical

Lines are paralle! or identical

Grazing intersection angle

Check whether the points on the line are identical, i.e. whether the
differences in the X and Y coordinates of the points amountto < 0.1 m
Check whether the lines are parallel or identical

» Check the intesection angle < +- 5 grads

L 2

Recordine ?
1586886868 inside
1118.824

1115. 634
Fig. 7-61: Display of intersection point coordinates YS and X5

o= 2880, 0En
1-5 1118.824 =
25 1118. 824

Display of the distances between points 1 to 4 on the line and intersection point 5.

NO: No storage of intersection point
YES: Storage of intersection point

17345 |
< s — > 4 —— L >
2 1§ 1 § 0 Qukid 8 - |

Fig. 7-62: Entry of the point identification

ENT: Saves the point -
Line 1 is retained, a new line 2 can be selected.
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3 Parallel lines through 2 points:

EXT IRPUTZ EJ’H}HF—{G},}-’O
“ORTINUE WITH Tmd

Fig. 7:63: Display of the graphics fer the selected option

MEN: Return to the line intersection menu.

Enter the points P1 and P2 of line 1 and the points P3 and P4 of fine 2 as in the
standard case.

El?
ﬁElElEl a8a = 2686.688 £ Sa@0. aad

,-IEH----

Fig. 7-64: Calling up point P11 on the line paraliel to line 1

Call up point P33 on the line parallel tc line 2

Dispiay of the computed intersection point, possibility of entering the point
identification and saving.

Line 1 is retained, a new selection can be made for line 2 and the points of the
parallel lines.

O Parallel lines with distances:

EXT INFUT?:
oNTINUE WITH ST 1

Fig. 7-65: Display of the graphics for the selected option

MEN: Return to the line intersection menu.

Enter the points P1 and P2 of line 1 and the points P3 and P4 of line 2 as in the
standard case.

i
EXT INMPUT: a1z \

i +
ISTANCE 1008 1 H’fﬁ;ﬁf-{ﬂ‘*

Fig. 7-66: Entry of distances

ENT: Enter the distance a11 from line 1-2
ENT: Enterthe distance a33 from line 3-4
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Enter positive values for distances located on the right when viewed from P1 (P3)
in the direction of P2 (P4).

Display of the computed intersection point, possibility of entering the point
identification and saving.

Line 1 is retained, a new selection can be made for line 2 and the distances of the
parallel lines.

O Line with perpendicular through 3rd point

1]

FEMT IMPUT: m=a
COMTIMUJE WITH 1=E

Fig. 7-67: Display of the graphics for the selected option

MEN: Return to the line intersaction menu.

Enter the paints P1 and P2 of line 1 and point P3 as in the standard case.

Computation of the foot of the perpendicular from P3 on line 1 and display of the
intersection point coordinates Y5 and YS

Display of the distances of points 1 to 3 on the line from intersection point s,
possibility of entaring the point identification and saving.

Line 1 is retained, a new point P3 can be selected.

O Perpendicular lines through 2 points

[Ty
=
o]

| _Fa1i h’ sl
e-—""lfp

“OMTIWNUE WITH ST 1

Fig. 7-68: Display of the graphics for the selected aption

WMIEN: Return to the line intersection menu.

Enter the points P1 and P2 of line 1 and the points P3 and P4 of line 2 as in the

standard case.

Call up point P11 of the perpendicular to line 1.
Call up point P33 of the perpendicular to line 2.

Display of the computed intersection point of the perpendicular lines, possibility of
entering the point identification and saving.

Line 1 is retained, a new selection can be made for line 2 and the points for the
perpéndicular lines,
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7.3.2 Arc lnfersecﬁqn

ARC—FAFR/DIST.

ARC—LINE ARC—0ORTHAFT
I_ ARC—PARA/FT ]_
[

e

Fig. 7-69: Calling up the option required

MEN: End and return to the arc intersection menu.

The entry is always supported by a graphic display of the selected type of
intersaction. This display can be called up at any time during the entry using the
Gph function key.

As described in the chapter on line intersection, the lines are defined by 2 points
and, if applicable, by a third point for parallel or perpendicular lines or by a
specified distance.

CENTER PT+RADIUS 2 ORCPTS+RADIUS
CETHARC PT 2 ARCPTE+RAD4YDR
L_ CPT+RED+HDR ‘
e

Fig. 7-70: Options for arc definition

O Center and radius

£ .
- - T,

;..‘Fh f'l:‘l '}" _a"f:'._
JEXT IMPUT: =1 P oF S, o BEY
~OMTIMNUE WITH R - - H

Fiy. 7-71: Display of the graphics for the selected option
and of the first point to be called up: M1. -

ENT: Start
MEN: Return to the arc intersection menu

4

o
e 16960, B8 K 1BED. BeE 2 SEQ, 986
Gehl Lined  Btedf?Acdl  §7PIf B

Fig. 7-72: Calling up point M1 usingthe point identification or address

Active function keys:

Gph: Calling'up the graphics for the selected intersection type
Inp: Entry of the point |

LAd: Calling up the point via the last address used

7Ad: Calling up the point via the address

7PL:  Caliing up the point via the PI

MEN: Return to the arc intersection menu
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Requesi for the entry of radius R1.

MEN: Return to the arc intersection menu.

1 Center and point on the circle
Call up center M1 as described above.

|Arc — arc AT e, =1
. ) -\‘J_.-' '-a
iRfe  f T
NEXT IHMHPUTE i1 d-l c1 & UJ'HE‘E
CONTINUE WITH HETD D = e ;

Fig. 7-73: Display of the graphies for the selected option

Request for the entry of point P11.
ME‘N: Return to the arc intersection menu,

call up peint P11 as described above.

O Center, point on the circle and parallel distance dR

A, ,--':'_'.I:Z.'_':'--,_—_‘?i

TR,

JEXT IMRUT: 3 N L R SRaEVY
—DHi*,_.a':.,_ o] [ i

ONTIMUE WITH wid = c Pi

Fig. 7-74: Graphic support

. Call up the center and the point on the circle as described above.
Request for the entry of parallel distance dR1.
MEN: Return to the arc intersection menu.

The entry of a parallel distance dR permits the introduction of a paraliel circle into
the computation:

s dR is positive if located outside when viewed from the center.
« dR is negative if located inside when viewed from the center.
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0 2 points on the circle and radius:

firc — arc 1z #f'""\\- _________ =7
'Fﬁxft‘ H.r"). -.;ﬁ..

FEXT INPUTE 11 i g o =

ICONTINUE WITH S B B2l

Fig. 7-75: Display of the graphics for the sclected option

Request for the entry of point P11.
MEN: Return to the arc intersection menu.
Call up points P11 and P12 as described above.

Call up the radius as described above.

0 2 points on the circle, radius and parallel distance dR: '

‘Call up the two points on the dircle, the radius and the parallel distance as

described above.

O Unambiguousness of the geometrical solution:

To ensure an unambiguous solution in arc intersection, note the following ruies for
point definitien and entry:

Circle definition: If two points are given on the circle, make sure to define them
in such a way that the center M1 (M2) is located on the right-
hand side when you look from P11 (P21} to P12 (P22).

O Error and system messages:

ATTENTION

No intersection possible

Circles touch each other

Line touches the circle
Tangent point is computed
Bad intersection

No computation of intersection

ENT: Continue
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0O Work cycle for circle-circle intersection:

T T e, =4
LY + et Ty
fRiy ¥ 2
EXT IMPUTE [ L IR R )
OMTIMNUE WITH - P

Fig. 7-76: Graphic support

Define and enter the.first circle.

Define and enter the second circle.

The intersection point located to the right of line M1 --> M2 is computed.
Possibility of entering the point identification and saving.

Change to the entry of a new, second intersection element.

. & = & &

0 Work cycle for circle-line intersection:

» Define and enter the circle.

» Enter the line.

e The program computes the intersection point located in the direction of P1
when viewed from the foot of the perpendicular (M onf P1-F2).

» Possibility of entering the point identification and saving.

» Change to the entry of a new, second intersection element.

0O Work cycle for circle-parallel line intersection:

» Define and enter the circle.

« Enter the line and the distance or the point of the parallel line.

» The program computes the intersection point located in the direction of P1
when viewed from the foot of the perpendicular (M on P1-P2).

« Possibility of entering the point identification and saving.

« Change to the entry of a new, second intersection element.

Q0 Work cycle for circle-perpendicular intersection:

Define and enter the circle.

Enter the line and the point of the perpendicular.

M left of P1-->P2:

— 5is located in the direction of line P1--P2 when viewed from the foot of the
perpendicular (M on perpendicular).

s M right of P1-->P2: ‘ :

— S is located in the opposite direction of line P1--P2 when viewed from the
foot of the perpendicular (M on perpendicular).

M on P1--P2:

- §is located on the right when viewed from P1-->P2.

Possibility of entering the point identification and saving.

« Change to the entry of a new, second intersection element.
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7.4 Traversing
B Purpose

The traverse program permits you 1o measure and optionally adjust the
coordinates of traverse points right during field work. You can also record poiar
points during the measuring process and correct them after the adjustment of the
traverse. As a result, coordinates which do not require any postprocessing in the
office are available for further measuraments,

Each project may include one current - i.e. uncompleted - traverse. Up to 20
traverse points can be determined in addition 1o the starting point and end point.
Measurements can be performed in both telescope positions 1 and 2. Multiple
foresight and backsight measurements are possible.

several options for the starting and end points are available for defining the type

. of traverse.

STATIONINMG ON TR E2 EHD TRE MEN STATIONING ON TE EC END TR E MEN
KNOWN POINT WITH DIRECTIONS KNOWN PT WITH DIRECT.

FREE STRTIONING MOWN FT WITHOUT DIRECT-

I_ lH_FH’-II:)OI"‘I POINT WITHOUT DIRECT. E__ EEE STATIONING ﬁTHOUT EHD

Fig. 7-77: Starting peint " Fig. 7-78: End point

The traverse can either be connected to a given point and bearing using the
options KNOWN POINT WITH DIRECTIONS and FREE STATIONING, or it can be
ctarted as a free traverse from any point using RANDOM POINT WITHOUT
DIRECTION.

The traverse with a connected starting point can either be closed with given
coordinates and bearing using  KNOWN POINT WITH DIRECTIONS and FREE
STATIONING, or only with given coordinates using KNOWN POINT WITHOUT
DIRECTIONS.

You can run each traverse WITHOUT END, with the option of measuring the last
traverse point in foresight only, or of using it to measure backsight and polar
points, if required.

Depending on the job involved, the options available also permit you to create
closed traverses.

During potar point measurement, you can check the distance and/or bearing using
known points cutside the traverse.

Traverses can be measured and computed both with or without heights. If the
height of the starting point is known or determined by free stationing, heights are
inciuded in the computation of the traverse.
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Two adjustment methods are available:

EQLAMNCE OF TRAVERSE S TR MENUE: HMEHN
DIFF. OF AMGLES AND COORDINATEES
L TRAHSFORMATICON TR B — TF E

Fig. 779 -ﬂ'aiancing of the traverse

{1) Classical method including the adjustment of angles and distribution of the
closing error in proportion with the distances of the traverse.

(2) Two-point transformation using the nominal and actual coordinates of the
starting and end points.

I the traverse is measured with heights, the height ciosmg error is distributed in
proportion with the distances of the traverse,

The following describes a classical traverse with known starting and end points and
with given connecting directions at the beginning and end.

7.4.1 Starting the Traverse

To start a traverse, press key 6 in the PC coordinates menu. The display shows:

INITIALIZATION OF TRAVERSE!

If a traverse already exists, the following enquiry appears:

Shall the sxistins traverse
be deleted 7?7
YES MO

Fig. 7-80: Check for existing traverse

YES: Further warning regarding the deletion of marks in the starting and end
records of the traverse
NO: Marks are not deleted

If a traverse has been interrupted, it can be resumed at the appropriate point.

Before starting the actual measurement, the program automatlcally changes to the
input menu for the entry of th, th etc.

REFL - 1.500m TEMP. j=icyed THPUT MEMU
IMNST R 1.598m PRESS L 544k F‘
BDTOo T &.@Eem BRAR. H =3l ] I"-'i
SCLE!: 1.0900808 FPM = &

Fig. 7-81: Input menu . ‘
MEN: Confirms the entry; change to the selection menu for the starting point

Rec Elta® C/CM /CMS . ' April 1997




Application Programs

7-27

STOQTIONING O TF E
KHOWKW FOINT WITH DIRECTIONS
FREE STATIOMING
L_ EE&DDM FOIMNT WITHOUT DIRECTS

Fig. 7-82: Sclection of the starting point

Meaning of the options:
« Known point with directions:
The station coordinates are known.

Connection in direction using coordinates or entry of an azimuth.

{see chapter 6.2 Stationing on a Known Point)
« Free stationing:

The station coordinates are unknown and are computed by measuring known
; points.

(see chapter 6.5 Free Stationing)
» Random point without directions:

Any point can be entered; connection in direction is not possibie. -

After successful stationing, change to foresight measurement.

DF

4 @.-@%ggﬂ1 £ o > <
Cicheirl  Ne-mfResl B Wbikll] SO

—————1-—-———7

Fig. 7-83; Foresight to TP1

Make sure to enter the reflector height {(when measuring with heights} and a new

point number; otherwise an error message will be displayed.

Refl.~~Tarset heisht is missins ! Cinanse roint identification !

[—> EnT]

Fig. 7-84: Error messages

Enter the correct reflector height using softkey RFH.

Reflector heisht
IrPrut or confirmation:
1d 1.580 n new W

Fig. 7-85: Eniry of the reflector height
Foresight measurement:

OR = i
5

Foresishtl TP B — TP 1 End: MEHN
| 1 Z5 1

& 1-!5@%“! < [ XS I ¥
R=rlRfHE 1 _[Mk1l SDE=sddl

Fig. 7-86; Foresight measurement of TP1
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The softkey add permits you te call up additional functions:
= Entry of an information line '
« Display of data
+ Compensator ON/OFF

Faresight is only possible in the DTh mode, distance and angle measurement.

The measurement can be repeated as often as required and in 'both‘tel.escope
positions. In this case, the deviation of the current measurement from the first
measurement is displayed for assessment.

After completion of the foresight measurement, the menu MEASUREMENT ON
PP is displayed for the selection of the next steps.

MEN: End of foresight measurement

|IMEQSUREMENT TE E
DETARIL FOIMTS
MEXT TF UIEW TR
EMD OF TR
b

Fig. 7-87: Selection menu after foresight measurement

7.4.2 Polar Point Measurement

Even during the traverse measurement, any number of polar points can be
measured and will be corrected after the adjustment of the traverse.

An additional orientation can be performed for polar peoint measurement. This is
particularly useful if you had to interrupt the traverse measurement and have
resumed it at a later time. The following reference points are offered
automatically:

+ On TP A: the foresight to the first traverse point TP 1
s On TP n: the backsight to traverse point TP n-1
e On PP E: the backsight to the last traverse point TP |

DETRIF FOINTS OH TR Bi
161

CETAIL FOIMTE
EEW QRIENTATION

Fig. 7-88: New orientation

Before starting the orientation measuremerit, you can set the current instrument
helght.

ez —

OB =@
LE | 1.=80m < = X T 3
CICRC1IE BR-MERFHE | IMki] Thi=add|

Fig. 7-89: Orientation measurement
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After completion of the measuremeant, the program changes to the menu in Fig. 7-
88, and you can start the polar point measurement with key 1.

i 1767. 187 »W 1787187 2 CaR. Bao
DR sz HESE ]
L 1. sh8m < = ¥ < T 3
EIII-EEEI

Fig. 7-90: Polar points

During polar point measurement, you can use softkey OrC to sight known points
for an orientation checlk. If distances and bearings are measured, the following
data is displayed:

o = ‘ 188
e -8.B816 dn -@.620 dZ2 -0.821
-B,.828 dAa -B.@816 dr a.8zs

1
-------

Fig. 7-91: Orientation check

LSB: Lower search thresheld for control points
Rec Recording of the measurement
+7:  Continued search using the same criterion

If the bearing is measured, only the transverse deviation dg is computed and
displayed.

% These measurements are only used for checking purposes and have no
influence on traversing!

Seject MEN to terminate polar point measurement.

You can continue traversing with NEXT TP (s. Fig. 7-87). The following request for
changing the station is displayed:

anee the traverse station !

Fig. 7-52: Change of station

ENT: Display of the computed coordinates of TP 1

Hewxt traverss Foinkd

162 :
Z2688.818 X 1968, 888 2 568, 885
:

Fig. 7-93: Coordinates of TP 1
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7.4.3 Backsight Measurement

ENT: Change to entry or confirmation of the instrument height.

Ineut oFr confirmations EHT
=01 1.5688 ™ rizw M

Fig. 7-94: instrument height

A request for backsight measurement is now displayed. The backsight point
number is offered automatically.

e == ¥l
F 1.E08m < = ¥ < I 5
(CicciIf FR-MERfHE 1  QIMki] Thi=dd)

Fiy. 7-95: Backsight measurement

Backsight measurement has been set by default to pure angle measurement, but
you can switch it to angle and distance measurement {BTh} using softkey Th, After
measurement, the differences between the foresight and backsight measurements
are displayed. ‘

Ciff. to mawverase of faresisht
- on besinning roint

= = B.A18 dh = H.B1E
Megsurement o.k. 7

Fig. 7-96: Differences of measurements

YES: Acceptance of the measurement and display of the corrected coordinates
NO: Measurement is repeated

Trrroved traverse point TP 1t

162 '
M 20688, 885 X 1989, 8980 2 EGE. B85

Fig. 7-97: Corrected coordinates

ENT: Request for foresight measurement of the next traverse point

' Repeat the procedures of backsight, foresight and - if necessary - polar point

measuremeant for all traverse points.

After completeion. of each backsight and foresight measurement, you can-check
the current status of the traverse using VIEW TR (for selection see Fig. 7-98). '
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Z2BEE. BE5 R 106, Oas 2 CER, BaE
ik 1.5688 ir 1.588 tw 1.5688
croll with dawy Erdd: MEM

Fig. 7-38: Status of traverse

Ab:  Selection of the station and measurement data
£ Toggling between the data blocks

TP 3: HO  1980.918 Hz 100. 8206 TP A h 5. 805
TP 1t HD 1900.900 Hz 380.0060 TP 1: h 6. 065
TP 1f HD 1608.868 Hz 100. 0803 TP 1t h 8.005
TP 28 : e 2:

Fig. 7-99: Measured data

The display shows the averaged, reduced and oriented measurement data for
backsight and foresight at each station.

7.4.4 Ending the Traverse

 After the foresight measurement of the last point of the traverse, you can select
the type of closing measurement using END OF TR (see Fig. 7-100). '

STOTIONIMG O TE EZ
KHOWN FT WITH DIRECT.

KKROWKN FT WITHOUT DIRECT.
L— FREE STATIOMING WITHOUT ERMD
— -

Fig. 7-100; Optiens for closing measurement

The stationing types KNOWN POINT WITH DIRECTIONS and FREE STATIONING
correspond to those of stationing at the starting point. The option KNOWN POINT
WITHOUT DIRECTIONS ends on a point with known coordinates, but without a
connecting direction. WITHOUT END means that the end of the traverse is open,
with the option of occupying the last traverse polnt or not.

in the fellowing example, KNOWN POINT WITH DIRECTIONS has been selected.
After stationing on the closing point, a request for backsight measurement of the
|ast traverse point is displayed.

DR 110 HPZ |
Eh i.E8Em < [ o T 5
icicicLIl Re-mBrPHE B §Mk1l Thi=dd)

Fig. 7-101: Backsight to last TP

When measurement Is completed, the closing error is displayed.

Ertor of closunal
Error of closure coordinat.
Y - =.805 dX 0,880 gz —0.805
=> ENT]

Lons.—~late.—~ansle glosu
41 -2, 8285 d« 0.8680 db GB.BBT%

[=> ENT]

Fig. 7-102: Closing error
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ENT: Confirms the closing error

Before the traverse Is adjusted, you have the option of measuring polar points.

MEQISUREMENT TF E
DETARIL FOINTS

Fig. 7-103: Measurement on end point

If you select the option BALANCE, an enquiry is dfsp]ayed as to whether all
measurements have been completed.

Are =1l sisktinss for traversinse =nd
Het=ail roints finished 7

YMES NO

Fig. 7-104: Check on end pointt

YES: Selection of the balance option
NO: Change to Fig. 7-103 Measurement on end point

EALAMCE QF TRAUWERSE D
DIFF. OF ANGLES AND COORDINATES
L- TRAMSFORMATION TF B -~ TF E

Fig. 7-105: Adjustment

If you select one of the two options, the traverse and polar points are adjusted
accordingly and the existing coordinates in the memeory are overwritten.

The traverse is now completed. The relevant database in the current project is
marked and the program confrol returns to the PC coordinates menu.
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7.5 CURVE LAYOUT
Q Purpose

After the entry of any arc parameters, the program part ARC COMPUTATION
computes the remaining principal points and elements of the arg, as soon as this is
geometrically possible. It therefore provides very flexible support in any type of arc
computation. :

The program parts ARC, LINE, SPIRAL and SPIRAL (PRT) permit the computation
of the curve layout for the selected element. The prerequisites are the beginning
and end of the arc as principal points and further parameters defining the
element. The stationing computation can either be preset for single stations or for
a stationing interval. The program computes the planimetric coordinates of the
axial points and the points an the left and right of the axis, if selected. The
computed points can be directly used for further computations.

CURLE LAVOLTE
ARC COMPUTATION IMNE

aRc SPIRAL
I_ , I SPIBALIFRT)
L

Fig. 7-105; Curve layout menw

7.5.1 Principal Points of the Arc

A graphic display supports the entry and computation of the principal points of the
arc.

Poirts of Sttck

e T=Tansent i niersection

E=Beain U=taprtex E=End
C=Center

Elemetits of arcs
g BT=ET=Tansent lensth

. UH=Mid. ord UT=External
BE=Chot-d. R=Radius

ol

Fig. 7-108: Elements of the arc
ENT: Confirms the graphic support

i BEGIM BRC ¥ Q.03 X [ = L]
END arc v BB X . QR
T INTERS. ¥ @ @RD K .
CENTER FT ¥ D.208 X Q. Q2D

EcAallL PTE (i-—4) GRPH=2 D« ERT

Fig. 7-109: Entry of the principal polnts of the arc
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Enter the existing principal points of the arc, as {ar as known. For example:

e
1606 . 680 X 16868, 888 2 SaE. BHE
____Hined | [ J7PI] [ |

Fig. 7-110: Calling up the beginning of the arc

After the entry of the end point of the arc:

1 BEESIM QFEC % 1G@0. @oa * 182 . Qg
= EMD [= | ZO00. 008 XK 1003 . @O
= T IMNTERS. % Q.pad X Q. 005 -
4 CENTER PT % 2.20a8 X L= R sl cie)
FRECALL FT: (1--472 GRPH=& DM~ EHT

Fig. 7-111: Status of principal point enfry

After you have entered all known principal points, select ENT to call up the ihput
menu of the arc elements.

i TENGERT B R 5 CHORD 12BG . QG
= RADIU=E . R % EXTERMAI [Ee ol
= QARC B . DA S HMID _ORD. Do QR
W DELTH Lo alalc o) 2 TI AMGLE luSgciolele]
ELEMERNT KOY (i—£7 GREFH=& Dabka ERMT

Fig. 7-112: Menu of arc elements

For example, entry of the radius:

Fadius (old? 1068, Baa

FPadiuz {(mewd

Fig. 7-113: Entry of the radius

After all necessary entries have been made, the computation of the missing
parameters can be started. All entries are checked for plausibility, if this is
geometrically possible. In the event of an error, a plaintext message indicating the
cause is displayed.

1 TAHSEMT EBFrF.Z2En 5 CHORD 1303 . 3EE
2 BACILULE 12aa,. kg L& EXTERMAL 1Ed. 701
5 RREC ladFx. 192 7 HMIO_ QRED. i==Z. 87
M DELTRA EELSESF B TI AMGLE 1Z22.=2=Z2=
LEMERT MO2 (1-—5) SERPH= DakH. EMT

Fig. 7-114: Computed arc elements
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Select the bend direction as seen from the beginning of the arc:

BEND RIGHT
|_ BENMD LEFT
L

Fig. 7-115: Selection of the bend directien

The computation of the principal points of the arc is now completed. The principal
points and parameters are saved, and the program returns to the PC program
menu.

7.5.2 Arc Layout

For arc layout, start with the entry and computation of the principal points and
elements of the arc as described in 7.5.7. When this data has been saved, start the
layout computation processes described in 7.5.6.

7.5.3 Line Layout

For line layout, you first have to call up the starting point BC and the end point EC.

62
2088, 880 X

1 Lined  MiAdl?Acdl _B?PIN 47

308E. 068 X 1560,880 7 S00.0080
L I fined  HiAclizRdl _ §°F18 ++%f |

Fig. 7-117: Calling up EC

After saving these points, start the layout computation by one of the methods
described in Z.5.6.
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7.5.4 Spiral Layout

For spiral layout, you first have to call up the starting point BC and the end point

A 2haE. BEE X 166G, 600 27 560, 566
0 #irnel NihcillvRal BPIR 47N

fdr 24 205
I ShEE. 809 X 1569, 680 2 SAG. A6E
| 8 Binel  BLOdBvAdE__17PIH 70

Fig. 7-119: Calling up EC

You can now enter the known parameters of the spiral,

FARAMETER OF SFIRALL

FAROHMETER A julge ledo)
LEMGTH L Q. GEd
RRDIUS - 5 B DED
: TARS. FNGLE fo Falololc]
IMPUOTE (3 — <43 HPRR= Tebla EMT

Fig. 7-120: Input menu for the spiral parameters

For example, the entry of parameter A and length L:

confirmation

Heosgtive 1f besin =zt ond of =sriral
Parzmeter B Lold) 1686, 988
Farameterr A (hewd [

Fig. 7-121: Entry of A

rmation

1150, 066

Theut o confi

Lemnsth |- Cald)
Lensth L Cnews

Fig. 7-122: Entry of L

nn

The remaining parameters can now be computed.

PAROHMETER OF SFIF
1 FROFRAMETER =] 1Eaa,. G
2- LERGTH L. 1153, 200
eyl R 257,585
TAMG. ARGLE 4%, 3585
IWNPUTS: €1 — 42 MEAR=a DaHa. ENT

Fig. 7-123: Parameters of the spiral
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Select the bend direction of the spiral as seen from the origin {R=infinite):

BEND RIGHT OF LEFT®
ISEEM FROM BEGIM OF SPIRAL
EEND RIGHT
L_ BEND LEFT

[

Fig. 7-124: Selection of the bend direction

After saving the principal points and parameters of the spiral, start the layout

_computation by one of the methods described in 7.5.6.

_7.5.5 Layout of Spiral Paris

For the layout of a spiral part, you first have to call up the starting point BC and
the end point EC,

z
: 2p58. B08 X 1068, g8k 2
1 Tinel  QCedl?Ral _ 1°PIR +70 |

1500.880 2 566,000
(Ladf7edl  T7Pif +20 |

Fig. 7-126: Calling up EC

You can now enter the known parameters of the spiral part.

EFAROMETER =} Da
= RODIUS (LOBGE) Bl D DS
= RODIUS (SMALL?: RZ2 B DR
IMPUTE (1 — =2 DuHe ENT

Fig. 7-127: Parameters of the spiral part

Enter parameter A

paat.ive if besin at end of spiral
arameber A {old) = 208088.6880
=praneter A (hewd = |

Fig. 7-128; Entry of parameter A
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METER a 2

PIUS [LARGE ) Ei e DR

RADILS [(EMALL)] = DL G20
IMEUTS ¢4 ~ =3 Duba ENMT|

Fig. 7-129: Parameters of the spiral part elements

Enter the semimajor and semiminor axes:

Radius larae (oldl
Fadius lares fhewl

I

1BE06E, BEE
|

Fig. 7-130: Entry of the semimajor axis

All parameters of the spiral part are now known:

] A
= RADIUS (LABRGE) Pl 19285 . AEHEA
FRRDOIUS (SMALL ) B2 Z50D . 0@
LEMGTH L IR1-RE) 1Z200. 000 :
IMFUTZ (d — =3 D.iK. ENT

Fig. 7-131: Parameters of spiral part

Select the bend direction of the spiral part as seen from the origin.

EEMD RIGHT OR LEFT:E
=EEEM FROM BEGIN OF SPIRAL
BEKD RIGHT

EEND LEFT

[

Fig. 7-132: Selection of bend direction

After saving the principal points and parameters of the spiral part, start the layout
computation by one of the methods described in 7.5.6.

7.5.6 Layout of Single Points or Point Sequences

After the entry or computation of the element parameters, the computation
process for single points or point sequences located on and laterally to the axis is
identical for arcs, lines, spirals and spiral parts.

A0DE OF STEHTIOKMIRMNGS
STINGLE FOINTS

|_ GIVENM INTERVAL
L

Fig. 7-133: Selection of the stationing sequeince
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7.5.6.1 Layout of Single Paints '

select the computation sequence in the cross profile

COMBELUTATION IN CROSS PROFILES
MO CROSS PROFILE POINT
BIGHT HAMD SIDE Q. 03E ™M

L_ tEfT HAMND SIDE B. OO ™

Fig. 7-134: Computation sequence in crass profile

Enter the distances of lateral points from the axis.

hld G5B.088 n new W

Fig. 7-135: Entry of distance from the axis

Selected computation sequence in the cross profile,

COMEUTATION IM CROSS FROFILES
MO CROSS PROFILE POINT
RIGHT HRMND SIDE 50.9080 m

L_ tEFT HaMD SIDE =S5.000 m

Fig. 7-136; : Computiation sequence in cross profile

Enter the station of the beginning of the arc:

inFut. or confirmstion
Station of beeinnine of curwvs
ald B.966 ™ new

Fig. 7-137; Station of beginning of the arc

. Enter the statlon of the cross profile to be computed:

Station of point Pi

old CH.@80 m

Fig. 7-13B: Station of cross profile point Pi

Enter the point identification of the crass profile point. The station is automatically
included in the point identification.
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B+05 ., GAE]
3 L > <L I >
| .1 1 ¥§ § gmeijy F

Fig. 7-139: Point identification of the cross profile point

Display of the computed points of the cross profile. In our example, this is the
point marked R located on the right of the axis at a distance of 50.000 m.

A 41 12= R SH. 384
! 1558, 668 ¥ otE, By 7 B, BaIE
Cross=1 Ernc=MEH Continue ENHT

Fig. 7-140: Computed point

Select button 1 if you want to use a different computation sequence for the next
cross profile; select ENT to continue with the next cross profile or MEN to end the

computation and to return to the curve layout menu.

7.5.6.2 Layout of Point Sequences

Enter the station of the beginning of the arc

%gtiun aof bezirmins of curve

5,888 m 1=

Fig. 7-141: Station of beginning of the arc

Enter the station interval.

ctationine interyal
ol Z28.008 new W

Fig. 7-142: Station interval

Select the computation sequence in the cross profile.

COMPUTOTION I CREOSS FROFILES
MO CROSE PROFILE POINT
RIGHT HAMND SIDE Lol I ]
L ﬁF‘T HAMD SIDE D BDH ™

Fig. 7-143: Computation sequence in cross profile
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Select the computation maode: continuous computation of stop after each station.

MODE OF COMEUTETIOMES
OMPUTATION FROM BC TO EC
COMT INUOUSLY

EIDP’ AFTER EACH STATION

Fig. 7-144; Computation mode

Enter the paint identification for the first station. The stationing of the point on
the axis and the position LR and distance of any lateral points are set
automatically.

{or

23 E+E29. HiEE
< C FX3 T -

|_---------

Fig. 7-145: Point number of first station

Display and saving of the computed poinits of the cross profile, depending on the
computation mode selected. This computation sequence also determines the
midpoint and end point of the arc. '

dr~ 47 Z234 B+E2ZA. DA
1828.008 X 180668688 Z 6. Bag
Cross=1 End=MEN Continus EHT

Fig. 7-146: Compuied point

After completion of this computation sequence, you have the possibility of
computing single points. After completion, the program returns to the curve
layout menu.
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T

8 Adjust/Prepare

8.1 General
Q Purpose

Increased strain placed on the instrument by extreme measuring conditions,
transportation, prolonged storage and major changes in temperature may lead to
misalignment of the instrument and faulty measuring results. Such errors can be
eliminated by adjustment of the instrument or by specific measuring methods. The
manua} alignment of the instrument is described in detail in the annex.

0 selecting the adjustment mode

all up the ADJUST/PREPARE program with key & in the main menu; the menu of
the program with its modes is displayed (see Figs. 8-1 and 8-2).

ADJUST FREFAEE &
Y—IMODEXAHZ—C0L . DI SPLAY R

COMPEMSETOR UNITS
I_ EDM-5IG. l_ SET FFR—COR.
|- _ -

Fig. 8-1: Menu of the ADJUST/PREPARE pregram in Ree Efta® C

DT /PEEFORE &
CALIERATION DIsSPLAYE
L— PHDJEC.HEDUETIDNL- UMITE

L_ EDM—SIG. SET
. -
Fig. 8-2: Menu of the ADJUST/PREPARE program in Rec Eita® CM/CMS

Q Comments on the mode

vV INDEX/HZ COLLIMATION:
Zenith angle or bearing measurements in both telescope positions can be used to

compute the correction values for index and coliimation correction. These

correction values are determined in our works and stored in the Rec Elta® prior to
delivary. They are taken into account in all measurements, which means that
measurements are only required in one telescope position.

However, these correction vaiues can be redetermined and stored at any time
using the V INDEX/HZ COLLIMATION programs of the adjustment menu. Prior to
precise height measurements or precision measurements of targets involving major
height differences, in particular, it is essential that these errors be redetermined
and checked. : :

During execution of this mode, the compensator is also automatically aligned.
There is no need, therefore, ta repeat the mode for this purpose. -

The trunnion axis error is determined at the works and the correction is stored in
the instrument. ’
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COMPENSATOR:

Just as it is advisable to determine the run center in the alidade level, the Rec
Elta® compensator also reguires checking at regular intervals by run center
determination. It is particularly important that you perform this procedure in the
COMPENSATOR program prior to precise height measurement.,

EPM SIGNAL:

The optical axis of the distance meter and the collimation line of the theodolite
telescope must coincide. Only then will the maximum energy be reflected when
the reflector is sighted with the telescope crosslines. The EDM SIGNAL program
permits checking the parallel alignment and making any adjustments required.

DISPLAY: .
Variation of the display brightness to adapt it 1o the local conditions.

UNITS:
Definition of the measuring units to be used for measurement

PROJECTION CORRECTION:l . .
Entry of the parameters for the Gauss-Kriiger and height reduction.

0O Options in 5ET mode

MARKING:

To identify and describe a measurement or point, a8 point identification (P.L.)
comprising a point code and additional information with a maximum total of 27
digits has to be entered before measurement is started. For better readability of
the 27 characters and to support the P.l. entry, you can mark subblocks in the input
field to suit your specific requirements.

DECIMAL DIGITS: ’

The number of decimal digits for the different measurement and computation
elements such as bearings, angles, distances, coordinates and heights is freely
selectable depending on the task involved.

INITIALIZE FILE:
Eliminates problems in the internal memory. All data is lost.

MANUAL INPUT/SOUND:

The automatic measurement of D - Hz - V is replaced by the manual input of the
values. :

Activation or deactivation of the acoustic signal.
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8.2 V INDEX/HZ COLLIMATION
01 Purpose

The determination of the index correction should be performed after prolonged
storage or transportation of the instrument, after major changes in temperature
anid prior to precise height measurements.

O Selecting the initial menu

The vertical and horizontal dircle corrections can be checked in the V-INDEK/HZ-
COLL. mode. Press key 1 (Fig. 8-1) to call up the initial menu (see Fig. 8-2) which
shows the value last determined.

s —0. GA3Z
B 50 I P N D A

Fig. 8-3: Initizl menu for V Index/Hz Coll.

(1 Input and measurement menu

Press ENT to change from the initial menu to the menu for P.. entry and
measurement. For subsequent identification of the procedure, you can enter a
point identification before starting the measurement in the first telescope position
(see Fig. 8-4).

1268893 1

< C > £ I >
cicqcii] fe-c§ T % ekl B

Fig. 8-4; Input and measurement menu for position 1

& |n Rec Elta® CM/CMS, the measurement is supported by maotors. The

instrument is automaticaily turned to the other telescope position.

O Measurement

The zenith angle and bearing measurements in both telescope positions permit the
computation of the correction in the Rec Eita® and its storage together with the
two angle/baaring values. The measurement menu {see Fig. 8-4) requests sighting
in position 1. Trigger the measurement with the ENT key. After completion of the
measurement in the first telescope position, the measurement menu requests
measurement in position 2 {Fig. 8-5). -
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[FEEEER

Fig. 8-5: Measurement menu for position 2

O Result of ‘the determination

The old and new corrections are displayed in the result menu for comparison {Fig.
8-6). You have to decide which of the two should be applied to the subsequent
measurements.

-0, DB = —Q.REEE
HEW i —@.8052 = -0, 2325

i o, ABO@ = STt

L
Fig. 8-6: Result of the determination
Key Function
1 Old correction is retained (e.g. in the case of incorrect determination),

no storage

2 Mew correction is taken into account in subsequent measurements,

storage with angles/bearings in both positions

3 Corrections are set to zero,
storage without angles/bearings

MEN Quitting the menu,
old value is retained,
return to the program part where the call was made

O Error

If tha correction exceeds the amount of 2'40" or 49.5 mgrads, no new correction is
computed and an acoustic warning signal sounds.

ERROR: LIMIT EXCEEDED
FRESS AnY EKEY TO COMTIMUE !

Fiy. 8-7: Error message

MEN: Quitting the error display. Continue with input and measurement menu.
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8.3 Compensator
0O Purpose

Just as it is advisable to determine the run center in the alidade level, the Rec
Elta® compensator also requires checking at regular intervals by run center
determination. 1t is particularly important that you perform this procedure in the
COMPENSATOR program prior to precise height measurement. The Rec Elta®
instruments feature a dual-axis compensator. :

0 selecting the initial menu

The run center determination of the compensator can be checked using the
COMPENSATOR option. Press key 2 {Fig. 8-1) to call up the initial menu (see Fig. 8-
B), which displays the run center components in the sighting axis direction (57) and
trunnion axis direction (SK}.

Compensator
SK B . 8885
SZ 3. 887s5%
S N I I I I D N

Fig. 8-8: Initial menu for run center determination and levelling

O Run center determination

If you level the Rec Elta® using the level, the compensator reaches its working
range and then automatically compensates any residual vertical axis inciination in
the sighting and trunnion axis directions. For the exact run center determination, it
is essential that you allow the liquid of the compensator to settle. Therefore lock
the Rec Elta® with the Hz clamp {22) before starting the measurement.

F |n Rec Elta® CM/CMS, the run center determination is supported by motors. All
you have to do is start the measurement in position 1; the process is then
performed automatically.

Press the ENT key to trigger compensator measurement in position 1 (see Fig. 8-9).

Hz 3.9797 STRRT:ENTER

diust comrens.:l. Leuvellins
. Clampr Hz
ENTER

Fig. B-8: Compensator measurement in position 1

As in the run center determination of the alidade level, you have to turﬁ the Rec
Elta® through 180° or 200 grads = 5 grads. Lock the instrument again with the Hz
clamp and trigger the compensator measurement in position 2 by pressing the ENT
key.
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H=z #,E538 STHRET:EWTER

AdJust comPens.: 1. Turh Hz —8 (+5--5)
2. ClamF H=z
=. EMNTER

Fig. 8-10: Campensator measurement in position 2

O Result

After computation, the run center components and the vertical axis inclinations in
the sighting and trunnion axis directions are displayed (see Fig. 8-11). If the
instrument has not been properly levelled, an error message appears.

SK . nEaag - MK @.8e08
&2 @. 8845 | HZ -8&.a882y”

Fig. 8-11: Hun center componants

Meaning of the display:

5K 0.0012 Run center component in the trunnion axis direction
SZ -0.0004 Run center component in the sighting direction
-NK -0.0008 Inclination in the trunnion axis direction

| NZ 0.0014 Inclination in the sighting direction

positive value Inclination to the right or front

negative value Inclination to the left or back

if no determination error occurred, the 5K and SZ vaiues are automatically
recorded.

Q Error

If the run center values exceed the limits of :
s SZ=x255 mgrads= 82.6"
» SK =:x51.5 mgrads = 165.6"
an error message is displayed as shown in Fig. 8-12.

H=z 269, BADE =it
Cird it oo 2 1 Tinrin Heor —S@ F4C sy

EFROR: LIMIT EXCEEDEDR
FRESS Ay KEY TOo COMTIMUE !

Fig. 8-12: Error message

MEN: Previously determined run center values are retained
Return 1o the ADJUST/PREPARE menu
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1 Levelling with the compensator

The digital compensator display in this program permits a higher levellihg accuracy
than the alidade level of the instrument. You can also use the compensator display
to adjust the alidade level.

Precise levelling using the tribrach screws (24) has been achieved when

approximately zero is displayed for both inclinations. If the compensator is
activated, a higher levelling accuracy is not necessarily required, as the relevant
correction values of the vertical axis inclinations are automatically applied to the
horizonta! and vertical circle readings. Precise levelling may be advisable, however,
if the compensator has to be deactivated for the subsequent measurements, due
to vibrations.

SK a. Baan - MK 8.00853

52 B.8045 | MZ -8.8B27

Fig. 8-13; Use of the digital display for leveliing

If the corﬁpensator working range of = 2'40" is exceeded during levelling, this is
indicated in the display.

SK 8. BEpn Mk 6.8088

52 @. 0845 behind

Fig. 8-14: Inclination direction
Explanation of Fig. 8-14:

Inclination to the left _ Display "left"

Inclination to the right - Display "right”
Inclination to the back _ Display "back"
Inclination to the front _ Display "front”

& The digital display of the vertical axis inclination can be called up in any
pregram using the LEV key or © / COMPENSATOR

MEN: Return 1o the program part where the call was made or to the ADJUST/
PREPARE menu
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8.4 Targef Sensor Calibration in Rec Elfa® CMS

To calibrate the target sensor for automatic sighting, use a clearly visible reflector
at a distance or approx. 50 m. The procedure comprises three steps:

— Determination of index and collimation correction
~ Determination of the compensator run center iri & background process
— Calibration of the sensor optics in relation to the telescope optics

After you have called up the calibration option, the first two steps are perfarmed
with motor support.

ADJIUST 2 U=-Indew He-Coll.
i EI gEeE  Before sersolr czlib. do
LARA? -IndexsHz-—Collimabtion

--_-----

Fig. 8-15: 5tart of the target sensor calibration

Siskht prism_exactlg

in 188 m or 2868 L

Fig. 8-16: Request for sighting of the prism

The actual target sensar calibration comprises the exact manual focussing of the
prism followed by three automatic sightings performed by the target sensor. In this
process, the horizontal and vertical angular deviations between the target sensor
axis and the optical axis are determined. These corrections are stored in the
instrument and taken into account in subsequent automatic sighting.

CaLIERATION SEMSOR
oLD HE —3, a01%F Ui @.91=s
L HEW HE &, 28816 Ui B.01&89

Fig. 8-17: Result of the target sensor calibration

8.5 EDM Signal

3 Purpose

The optical axis of the distance meter and the collimation line of the telescope
must coincide to ensure that a maximum of energy is reflected when the reflector
is sighted with the telescope crosslines,

O Selecting the mode

Press numeric key 3 to call up the mode.
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3 E‘rmnnc:

Fig. 8-18: Automatic signal cantrol - activated

O Checl

Sight a reflector from a distance of at least 200 m ; the signal control is activated
(Fig. 8-18).

To check the adjustment, set the signal control to AUTOMATIC: OFF. Move the
crosslines away from the reflector center using the horizontal and vertical slow-
motion controls {21 and 19 or 32 and 34). If the aliynment is carrect, the signal
must now decrease. If no signal Is displayed or if the signal intensity increases, the
distance meter is misaligned - )

- Eliwnmm:

Fig. 8-19; Fig. 8-1: Automatic signal control - deactivated

Q Alignment

Move the telescope with the slow-motion contrals until a signal is displayed.

Loosen the two outer lock screws {internal thread rings) of the distance meter (4)
with a hex socket wrench and turn the inner screws until a maximum signal is
obtained {do not loosen the adjacent slotted screws).

Use the lower adjustment screw (4) for vertical shifting of the distance meter beam
and the upper adjustment screw for horizonal shifting.

Move the telescope crosslines claser to the reflector center until just a minimum
signal is displayed and continue the alignment.

If the signal display {bar graph) is outside the range on the right during this
procedure, set the signal control to AUTOMATIC: ON (Fig. 8-18) until the signal
display is in the middle. Then deactivate the automatic signal control again and
continue the alignment. ’

Repeat this procedure until a maximum signal is displayed when the refiector

~ center is sighted. Then tighten the lock screws (4} again.

MEN: Return to the menu of the adjustment programs (Fig. 8-1).
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8.6 Display
0 Purpose

The variation of the display brighiness permits you 1o adapt the display to the local

light conditions.

0O Changing the mode

Use numeric key 6 to select NORMAL, DARK or BRIGHT. The change has a direct

effect on the dispiay.

aDJUST EREFRARE &

V—IMDEX A/ HZ—CoL. DISPLEY D ENERTTEEN
COMFENSATOR UMITS '
I_ EDM—5IG. I_ SET PR~COF .
L o |~

Fig. 8-20: Display variation

Rec Elta® C/CM/CMS
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8.7 Set

8.7.1 General

0 Purpose

To be able to identify a point or measurement for subseguent evaluation, you
have to label it or describe it in more detail. The SET mode permits the user-

defined structuring of the point identification and, in addition, the setting of a
freely sefectable subdivision to support the entry.

Depending on the task involved, it may be advisable to select the number of
decimal digits required in the measurement and computation elements.

O Selecting the sefting mode

Press key 7 to directly call up the SET mode. The menu of setting programs with Its
aptions is displayed (Fig. 8-21). Use keys 1, 2, 3, 6 and 7 for direct selection of the
modes.

MORHEING INITIALIZE  HMEM
FROJECT tFOLYGON SOUNDAMEN . TRF -

DEC. DIGITS

[

Fig. 8-21: Initial menu of the SET program

0 Comments on the modes

Mode : MARKING

To identify and describe a measurement or point, a point identification (P.1)
comprising a point code and additional information with a maximum total of 27
digits has to be entered before measurement is started.

For better readability of the 27 characters and to support the P.I. entry, you can
mark subblocks in the input field to suit your specific requirements.

Mode : DECIMAL DIGITS

The nurnber of decimal digits for the different measurement and computation

elements such as bearings, angles, distances, coordinates and heights is freely
selectable depending on the task involved.

Mode : MANUAL INPUT/SOUND
Activation or deactivation of the automatic measurement of D - Hz -V,
Activation or deactivation of the acoustic signal.

Mode : INITIALIZE FILE ) .
If problems occur in the storage in MEM, the MEM needs to be reinitialized.

Maode : PRDJECT calls up the project manager.
Management of the projects stored on the PCMCIA card and use for software
updates {see 7.1 Project manager). .
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8.7.2 Marking
0l Purpose

For better readability of the 27 characters and to fadilitate the P.L entry, you can
mark freely selectable subblocks in the input field to suit your specific
requirements. Up to 7 different marking formats can be specified.

O Selecting the marking option

Press numeric key 1 to call up the Marking option in the SET program (see Fig. 8-
21); the program changes automatically to the marking selection menu {see Fig.
8-22) .

FFEFIT e ey g e e Pl M RE I NG

[ > < T 3
& = | EARer=
FPPPFPFFPPFFPF ENTER

Fig. B-2Z: Marking selection menu

F~ The marking infoermation is stored on the PCMCIA card or in the internal MEM.
On delivery, they contain ene default marking format. The other marking
options have not been allocated. New marking formats are automatically
stored. No data is lost in this process.

Description of marking 1: Default marking - Rec 500 format

Line Content Function

1 Layout gage Facilitates the precise definition of a digit within
digits 1 - 27 the P.IL

2 Marking line Subdivision of the P.. into point code (C) and

additional information (I).

Supports the entry in the P.l. field which can be
marked by freely selectable characters.

Blank marks are always skipped in the P.I. entry (not
included in the default marking).

3 Tab stops Default tab stops in positions 1 and 15
ENTER Activation of the entry routine

4 Point number Definition of the point number field (default 1 to
field 14), marked by 14 Ps.

5 Softkeys This line is unused when you call up the option or

select a marking format.

When you press the ENT key, softkeys permitting
the modification of the tab stops and point number
field are allocated to this line.
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8.7.3 Defining Your Own Marking Formats

g Purpose _
The graphical representation provided by user-defined marking facilitates the
point identification entry.

in addition to the default marking, up to 6 different marking formats can be
specified. On delivery of the instrument, the default format has been assigned to
Marking 1. All marking lines are freely available for your own entries.

If you call up @ marking line with the cursor keys and activate the entry with the
ENT key, the default marking is loaded as a basis for your modifications.

O selecting the marldng lines

Key Function
AN Scrolling through all (assigned or blank} marking lines.
MEN Quitting the default marking menu and calling the MARKING

selection menu (Fig. 8-22).

ENTER Activates the entry routine for the selected marking line which
can now be edited. '

lESACer 2P0l E34ES
> < 1

T T
PEPPFPPFEPEFPFFE

TablCrs1secl  1P-BRFE<

Fiyy. 8-23: Input menu for marking modification

You can now modify this defauit format to meet your own requirements.

O Entry of your own marking format

" The following hardkeys and softkeys support the setting of your own marking

format:

Key Function

ABC Activates the alphabetic entry for the definition of a marking
line, the softkeys in fine 5 are replaced by the letters of the
alphabet. ' ‘

(-;-) Selecting a specific position in the input field using the

- horizontal cursor keys )
1, 2, .0 Entry of the marking letters and special characters using the .

numeric keys.
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0 Setting tab stops (optional)
Any number of tab stops can be set,

Key Function
€« Selecting the desired position,
Tab softkey T (for tab stop) is written in this position in line 3.

The same softkey can be used to delete the tab stop.

O Setting a curscr position

To speed up the measuring process, it Is useful if - after measurement - the cursor
is automatically set 1o the position within the P.Il. where the entry for the next
point is normally to be made.

Key Function

€« Selecting the desired position.

Crs softkey The position is marked in the third line by two
vertical bars.

The cursor and tab stops may be set in the same position.

I Setting a blank (optional)

This pesition is not accessible during P.I. entry; it is skipped automatically. The
blank is only effective in the point information, not in the point number.

Key Function

€« . Selecting the desired position.

Spcsoftkey The character "[0" appears in the appropriate position
in the marking line. Any existing character is overwritten.

You can delete this definition by overwriting it with
a different character.

[ setting the point number field

The point number field must always be defined. It is used for:
» Incrementation
» search for point numbers using 7Pt.
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Use the softkeys P-B for defining the beginning of the field and PE=> or PE€ for
defining the end. The following limitations apply to the number of digits in the
point number:

« minimum size of the point number field: 3 digits

« maximum size of the point number field: 14 digits

Values below or above these limits are not accepted.

Key Function
“> Selecting the desired position.
P-B softkey A 3-digit peint number field begins at this position.

PE softkey € Reducing the field by one digit.
PE softkey > Increasing the field by one digit.

The defined field is marked in line 4 by at least 3 Psup to a maximum of 14 Ps.

" |t is advisable to aiso enter the number of the selected marking, e.g. in the
point information. Otherwise it will no longer be visible when you call up the
input menus. The entry of a figure does not restrict the entry of information
(s. Fig. 8-24).

[IESACE7EoDl EoACGy SR 12Sd557
fCODE Y APOIMT > 0l THFO———=| [N

FREPPER ENTER
| IF-El

Fig. 8-24: User-defined marking with numbher

0 Restrictions

The following entries are not admissible:

« Blanks in the point number field
— Blanks in the point number field are automatically deleted after ENTER.
» Alphanumeric characters in the point number field :
~ Alphanumeric characters In the point humber field limit the range for the
point number. )

O Saving the entry or modification

Press the ENT key to include the entry or modification in the marking list. As in all
other menus, the MEN key permits quitting before saving the entry.
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Key Function

ENTER Quitting the editor mode, The modification is saved.
Calling the selection menu (Fig. 8-22} for selecting the next
marking line.

MEN Quitting the editor mode. The modification is not saved.

The old marking is retained. Continue with Fig. 8-22.

0O Deleting a marking format

If a marking format is no longer required, you can delete it with the Del softkey.

Key Function

€«> Selecting the marking
ENTER Activates the marking entry
Del softkey Fig. 8-23 is displayed.

DELETE MARKIMNG 7

<
m
1
z
=)

[
r

Fig. 8-25: Deletion of marking

NO: The marking concerned is displayed again.

YES: Marking is deleted, change to Fig. 8-26

CELETED ! MARKIMG

SELECT § +4-
ENTE

Fig. 8-26: Marking deleted

<, If no new marking entry is made, this display appears as long as the
cursor keys are pressed.

ENTER: The deleted marking line is loaded with the default marking as a
basis for your own entry.
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8.7.4 Decimal Digits
d Purpose . .
You have the possibility of setting the number of digits after the decimal point for

“angle and distance readings.

0 Selecting the mode

Call up the DECIMAL DIGITS option in the SET mode with numeric key 2 (see Fig
8-27).

- DIGITE

SELECT B4 14
ENTER

AHGLES THZzWI_ : 4 |
DISTOMCES (D-E-HIEI 3

Fig. 8-27: Decimal digits mode

‘[ Selecting angles or distances

Use the cursor keys 4 (up) and ¥ (down) to select angles or distances for the
setting of the decimal digits.

WEN; Change to the SET program.

ENT: Activates the mode.

O Modification

[ENGLES THz 21 : I = C
DISTAMCES LDsE-HIE: =

Fig. 8-28: Mode selection

Use the cursor keys a4 (up) and ¥ {down) to select 3 to 5 decimal digits in the angle
mode and 2 to 4 decimal digits in the distance mode {see Fig. 8-29).

‘I:INGL.ES (HZ>W) = = =
DISTANCES (Da2E2HIS

Fig. 8-28: Entry
ENT: Saving the modification

O Ending the modification

ANGLES (HZ W) = = ) « PDIGITE
DiI=TAMNCES (D E M) : = SELECT &éfded
ENTER

Fig. §-30; Modified decimal digits
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8.7.5 INITIALIZE FILE
O Purpose

If recording in the MEM is no longer possible, this is indicated by the error message
4WR. The MEM has to be reinitialized in this case. Before initialization, make sure
to transfer all data stored in the MEM to a different storage medium as all data
will be lost in this process. o

1 Calling up the mode
Call up the mode with numeric key 6.

ALL. PATA TO BE DELETED 7
ARE YOU SURE 2

VES MO
|

Fig. 8-31: MEM initialization

YES: MEM is initialized; all data is lost. Change to the SET menu.
NO: Change to the SET menu.

8.7.6 Manual Input ! Sound

anuEl.  IREUT.AS0URND &
MAN. IMNP. @ IEENE
I SOUND : IIETIN

Fig. 8-32: Manual input/sound ON OFF

O Manual input

In the manual input mode, the angle and distance measurement by the instrument
is replaced by the manual entry of D-Hz-V. This permits you to familiarize yourself
with the system without the need to perform measurements. In addition, it offers
the possibility of checking and repeating previous measurements.

if you press ENT, the following input mask is displayed in the relevant
measurement menus of the programs: '

S0 & . BEAHZ 291.3838U1 17/9.68121

Fig. 8-33: Manual entry

The data is entered in the same way as in the Inp option of the EDITOR menu.

MEN: Ends the entry. The measured data is converted in accordance with the
measuring program selected and stored, if recording has beem activated.
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0O Sound

The acoustic signal can be directly activated and deactivated using numeric key 2
(see also 1.4.2 Acoustic Signal Generator}.

8.7.7 Units
0 Purpose
Definition of the measuring units to be used for measurement.

0 Selecting the program.
Use numeric key 8 to call up the units menu.

ANGLE : BRD|] V—REF & ZENITH Bk
DI=T. : METER HZ-REME +
TEMF. = C FPRESS ! HPASME

COORD: ¥ X Z

Fig. B-34: UNITS selection menu

O Selecting the unit to be changed

Move the input field with the cursor keys € (to the left), 3> {to the right), # (up)
and ¥ (down). . o

MEN: Quitting the units menu.
Storage of the selected new unit in the permanent memory.
Return to the main menu.
0O Activating the entry
confirm the correct selection with ENT; this brings you to the change menu.

U CHAMGE

H Tl
TEMP. & EMTER

JCcooRD: ¥ ¥ Z

Fig. 8-35: Change menu

(1 Changing the entry

Move the vertical cursor keys A, ¥ until the unit required appears in the input
field.

ENT: The new unit is stored in the Elta NV - RAM. Change to the selection menu
{see Fig. 8-34).
MEN: Resetting to the oid unit. Change to the selection menu (see Fig. 8-34).
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O Unit options

Horizontal and vertical angle measurement HZ and V:
= Grad (400.0000) -
« DMS {360°00'00")
« DEG (360.0000")
« Mil {6400 mils}

Distance measurement 5D:
« Meters (m) or feet (ft)

Temperature T:
s Cor’F

Pressure P: :
« hPa/mb (hectopascal or millibar}
« Torr
+« [nMerc

Vertical reference system V-Ref:
» Zanith angle
« Vertical angle
» Height angle
s Slope in %

300
Example 2
Vertical angle

100 \/
Example 1
Zenith angle
Unit 400 grads

Unit 360° (DMS)K

180°

/ N +100%
. 4] 0 0%
Example 3 . \ / Example 4
Height angle ' ] Slope in percent
Unit 6400 K -100%
{mils}
-1600

Fig. 8-36: Vertical reference systems
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8.8 Projection Reduction PR
0O Purpose

Projection reduction PR is used for fitting an observation into a Gauss-Krilger
coordinate system and for height reduction from the measurement horizon to the
reference horizon. This factor has a paraliel effect to the existing scale factor m,
which now only determines network tensions and measurement inaccuracies, or
can be used as a calibration scale. Scale m and projection reduction PR are
displayed together in ail measuring programs and are applied to all distance
measurements.

M 1 DRDRADS
MANUEL  INEUT PR 1. 283a

— Jotaje=cl 8 11 Bs=th 1 |

Fig. 8-37: PR display in the initial menu

As previously, scale m is directly entered via INP or determined after stationing on
the basis of distances. it should therefore be close to 1.000 assuming a
homogeneous network configuration, error-free point position and measurement
within the measuring accuracy range.

O selecting the mode
Call up projection reduction in the ADJUST/PREPARE menu using PR-COR. :

ADJLUIST " FREFSGE S |
U= INDEX/HZ—C"0OL. DISPLAY: DIRR

COMFEMSATOR UHITE
L_ EOM—SIG. L_ SET FR—CZOF.
L L —

Fig. 8-38: Cailing up projection reduction

Projection distortion and height reduction are determined by the projection
reduction factor PR which can be preset to a value typical of the measurement
area involved. For this, you require the mean easting or Y value and the mean
height of the measurement area:

Prodection Reduction:t FR 1.008838
MERH v LN T T CELEC T & £k
HMERN ELEUATIOM: . @OEm EHTER

Fig. 8-39: Entries

& Mean easting mY is the approximate Y coordinate of the center of the
measurement area in the GK system excluding the zone number.

Example: Y value=3578600.71 ' entry: mY = 579Km

Rec Elta® C/ CM / CMS April 1997



8-22 . Adjust/Prepare

F The mean height mH is the approximate height of the center of the
measurement area in the height reference system.

Example: height =536.55 mH =537m

Q The projection reduction is computed as follows:
PR =1+ ((mY - 500)2/ (2*6370%6370) - mH / 6370000 )

Enter mY in km, enter mH in m

If the effect of projection distortion is to be excluded, e.g. in a Soldner system
network or local network, enter the value 500 for mY. -

If the effect of height reduction is to be excluded, e.qg. in a local network, enter 0
for mH.

“F” If the vertical reference point is not identical with mean sea level, enter the

- difference between the actual height and the reference point height for mH
for height reduction.
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9 Data Transfer

9.1 General
O Purpose

The data measured in the field and stored in the internal Mem memeory or on the
PCMCIA card can he transferred to a computer for further processing in the office
or can be output on a printer for documentation. If a PCMCIA card is used, the
data can be directly transferred to the appropriate PC drive, or via the interface of
the instrument using the program parts INTERFACE 1 and INTERFACE 2. The
instruments connected to the Rec Elta® are usually called peripheral units.

Data transfer from peripheral units to the Rec Elta® is necessary e.g. for setting
ourt, to ensure that the coordinates determined by the office computer can be used
to compute the setting-out elements in the field. Apart from data transfer via the
interface, direct data interchange is also recommended here, if the PCMCIA card is
available. Since the memory card always uses the Rec E M5 record format, the data
in the PC must be provided in a suitable format. I, for example, the data is
provided in the Rec 500 farmat, the CZCONVD.EXE program from Carl Zeiss can
be used for conversion. If required, the program also creates the neceéssary control
file CTL$$$xx.CFG.

Instead of data recording in the internal Mem or on the PCMCIA card, you can also
connect a computer to the RS 232 C interface for external recording and/for
computation. The recording mode is selected in the program part RECORDING:

Communlcation between the Rec Elta® and the peripheral unit is only possible if
the data transfer parameters have been correctly set in the relevant program part,

The program part PC-DEMO establishes the communication with an external PC,
permitting the Rec Elta® control unit with the keyboard and display screen to be
displayed on the PC using the REC_TRM program. This offers the possibility of
making all program runs in the Rec Elta® visible on a PC screen for demonstration,
projection or documentation.

" In combination with an external computer, the TERMINAL program offers the
option of running your own specific software which guides the instrument through
your programs via a self-programmed user interface.

The program part UPDATE permits future software updates of the Rec Eta®.
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@ Selecting the transfer mode

Select the DATA TRANSFER program with numeric key 7. The selection menu.is
displayed (Fig. 9-1).

DATE “TRANSFER

INTERFACE 18 FRIMT. - CPC — DEMO
INTERFACE 2@ COMF. 1 TERMINMAL.
FRECORDIMNG HFDATE
— |

Fig. 9-1: DATA TRANSFER selection menu
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9.2 Preparation for Data Transfer

Prior to data transfer, you have to connect the peripheral unit to the Rec Elta® and
prepare it appropriately. For passive peripherals such as printers, this means that
identical transmission parameters, paper feed etc. need to be set. In active

peripherals such as PCs, you have to call up and start the data transfer program.

9.3 Selecting and Calling up INTERFACE 1, 2
O Purpose

INTERFACE 1 and INTERFACE 2 can be predefined by setting the transmission
parameters and can be called up for data transfer between the internal Mem or
PCMCIA card and the periphery.

0 calling up INTERFACE 1, 2

The handling of the two interfaces is identical, and only a description for
Interface 1 will therefore be given here. It is advisable to configure the interfaces
for different peripheral units, e.g.

« Interface 1: Standard interface for printers for line-controlled:-
transmission
« Interface 2: Standard interface for computers for software-controlled
transmission

Call up the interfaces with numeric key 1 (Interface 1) or 2 {Interface 2), see Fig.
© 9-1. The display changes to Fig. 9-2, where you select the data transfer direction or
define the parameters,

REC E ——» PERIFHEBAL DEVICE
FERIPHERAL DEVICE ——»* PEC E
L_ PARAMETERS
| -

Fig. 9-2: Selection of the data transfer direction

" O selecting the data transfer direction

Before starting the data transfer, make sure- the peripheral unit has been
connected to the Rec Elta® and appropriately prepared. :
The hidirectional data communication of the Rec Elta® allows data transfer as '
shown in Fig. 9-2 using
« Numeric key 1: from Rec Elta® to a peripheral unit
o Numeric key 2: from a peripheral unit to Rec Elta®

Case 1: Data transfer from Rec Elta® to a peripheral unit

0 Data selection
Softkeys are used for a targeted selection of the data to be transferred (Fig. 9-3).
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All: all lines

Adr:  one line (enter addressy

A2A: from a starting address to an end address (enter addresses)
LAd: last address

Pt.: one line {enter point number)

P=2P; from a starting point 10 an end paint

2PI:  one [ine {point identification)

MEN: Cancelling the data selection

Ali]  AdrfesniiAdl  §Pt. IESFR?FPIN |

Fig. 9-3; Selection of daia lines
[J Data transfer
After selection of the data lines, you can start the data transfer (see Fig. 9-4),

A 1 METER<GRD-ZENMITHAY#HZ~
Al 3ua
STRRET DATH TRAMSFER 72

Fig. 9-4: Start of the data transfer

-“
[
E

YES: Data transfer runs and the transferred addresses are continuously displayed.
NO: Return to the data line selection menu (Fig. 9-3).

A data transfer in progress can be terminated at any time using MEN.
Case 2: Data transfer from a peripheral unit to Rec EHa®

O Connection of the peripheral unit and data transfer

To check, an enquiry is displayed {Fig. 9-5) as to whether the perlpheraf unit has
been connected.

PERIPHERAL DEVICE COMMECTED 7

Fig. 9-5: Connection of the peripheral unit

YES: Rec Elta® displays "READY TO RECEIVE DATA", to indicate that the data
transfer can be started.
NO: Quitting and change to Fig. 5-2.

A data transfer in progress can be terminated at any time using MEN.,
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9.4 Setting Parameters

0 Purpose

Specific configuration of the interface by parameter setting to permit
communication with the penphera] units. )

O Selecting the setting menu

Use numeric key 3 in F]g 9.3 to call up the selection menu for setting the transfer
parameters.

i FORMAT I RECSo® ETySaTaeT==i
BAUD 4200 FPRTCLI LN~CTL :-ELECT {_1‘_4._3_
STOF: 2 FRTY & oDD HTER
To/0 2 i@ LF H YES

Fig. 9-6: Setting of transfer parameters

O Selecting the parameters to be changed

Move the input field to the parameter to be changed using the cursor keys € (fo
the left), D (to the right), A (upward) and ¥ (downward).

O Activating the entry:
ENT: Confirms the correct selection, the display changes to the editing menu (Fig.

9-7).
:NI'-'IME T FPREINT. FORMAT! RECS2® PERVSEISTISSEE]
|BEAUD : EERT] PRTCL : LH-—CTL. [wB =1t
STOF L £ PRTY =« opo ENTER
TAD 1 i® LF : YES .

Fig. 9-7: Editing menif

O Editing the entry .
Press the vertical cursar keys A, ~l¢ until the pararneter reguired appeared in the

" input field.

ENT: Saves the selected parameter; the input field is available for the selection of
further parameters,
MEN: Return to the program part where the call was made (Fig. 5- 2)
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Q Editing options
Editing:

Names or values for the selected parameter can be selected from a list.

+ NAME:

BAUD RATE:
STOP:

T/0 (Time Qut):
FORMAT:

PRTCL (Protocol):

* PTY (Parity):
¢ LF {Line Feed):

Note:

Mode 1 - Mode 2 - Printer - Comp.1 - Comp.2 - Cass.-
Acoust. - Modem - Buffer
300 - 600 - 1200 - 2400 - 4800 - 960

"1 or 2 hits i

0-10-20-...-9Dsec.

Rec 500 or Rec E

Rec 500 - XON/OFF+E - XON/OFF - LN-CTL+E - LN-CTL -
Modem

even - odd - none

Yes - No

Detailed information on the parameters is included in chapter 11, INTERFACE

DESCRIPTION.

" ‘RecElta® C/CM/CMS
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9.5 Recording
Q Purpose

if you want to store the data in an external storage medium (e.g. Rec 500) instead

. of the internal Mem or the PCMCIA card, you have to activate external recording.
The recording mode currently set can be read in the system test after instrument
startup:

« INTERNAL (FILE)
« EXTERNAL (RS232 C)

An indication is also included in the initial menu of each measuring mode.

0 call

Use numeric key 3 to call up the RECORDING mode in the DATA TRANSFER
program.

PARAMETERS
L RECORD I MG & BN =T =0

Fig. 9-8: Recording

0 Parameters

To ensure smoocth data transfer between the two instruments, make sure that the
parameter settings are identical. -

BEQUD S 4226 FRTY I [sla s MEECOFRDING
STOF: 2 LF H YES BB =T
FORMAT! RECEOR EHTER

FRTCL & RECSH

ﬁg. 9.%: Parameters

" Changes: .
" Names or values for the current parameter can be selected from a list.

» NAME: Mode 1 - Mode 2 - Printer - Comp.1 - Comp.2 - Cass.-

Acoust. - Modem - Buffer . '
-« BAUD RATE: 300 - 600 - 1200 - 2400 - 4800 - 9600

« STOP: 1 or 2 bits :

« T/O (Time Out): 0-10-20-...-50 sec.

+ FORMAT: Rec 500 or RecE

« PRTCL (Protoccl): Rec 500 - XON/GFF+E - XON/OFF - LN-CTL+E - LN-CTL -
Modem

« PTY {Parity): even - odd - none

« LF (Line Feed): Yes - No
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d Changing the recording mode
Numeric key 2 (see Fig.: 9-8) permits direct toggling between:

» [INTERNAL (FILE} and
» EXTERNAL (RS 232-C)

The setting is retained until it is changed,

MEN: Return to the TRANSFER menu.

Data Transfer
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9.6 PC-DEMO

A Purpose

The current display content of the Rec Elta® can be displayed on a PC monitor. This
permits demonstrating the system to a larger group of irterested persons.

0 Selecting the mode

For demonstration, connect the Rec Eta® to a DOS-compatible computer using
e.g. the cable 708177-9270 {see also 11.3.3). Start the Carl Zeiss program
RECE_TRM.EXE on the PC.

Now press numeric key 7 of the TRANSFER menu.

PC CONNECTEDR FOR PC-DEMOD 7

Fig. 9-10: PC-DEMOC enquiry

NO: Return to menu 9-1 _ '

YES: All display contents of the Rec Elta® program are not displayed on the PC
monitor. In the Rec Elta® keyboard, which is also displayed, the key last
pressed lights briefly up.

& press the YES button only if a PC has been connected and the RECE_TRM
pragram has already been started. Otherwise, there will be a program crash in
the Rec Elta®. In this case, the instrument can only be shut off by
disconnecting it from the power supply.

ZIETINN

H=

3 = || 1

-+ 1. =S50 < D T =
Al lilinole—nlecein-PEr==150 TConl_—>22|
el r e ][E1E 11 E]Z1 8]l 2 11 o] [neN|

fien| eee] =) ] — &1 =1 =] &)

S92l U1 2= 2,21

Fig. 5-11: PC monitor display after the start of PC-DEMOD

During a demonstration with PC-DEMO, the response times of the Rec Elta® are
significantly longer than usual, as the display contents and key pressures have to
be transmitted to the PC. Operation at the usual speed is therefore not possible.
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0O Ending PC-DEMO

The PC-DEMO mode can be ended in different ways:

(1) Switch the Rec Elta® off and on again. The Rec Elta® now operates again
without PC-DEMO.

(2} Select the PC-DEMO mode during demonstration, Press the NO button in the
enquiry {Fig. 9-10). The Rec Elta® now continues to- operate in the normal
mode,

O Additional Information

Further information on the PC-DEMO software at the PC end can he cal]ed up by
entering RECE_TRIM -H.
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9.7 Terminal
O Purpose

The terminal mode of the Rec Elta® offers the possibility of combining the
instrument with a computer to create a personalized system. You can install your
own programs tailored to your specific requirements on the computer. Clearly
structured system commands control the communication between the instrument
and the computer. The Rec Elta® keyhoard and display screen can be used as input
and output units for the system.

0 Capabilities

In the terminal mode, the user is no longer bound by the given user interface of
the Rec Elta®.

The following can now he freely used:
» keyhoard - -
» display screen N
» control commands
» function requests
« graphics commands

This enables the user to program
« usger interface -
« entries
« measuring process
« computation
« storage
in the connected computer to meet his own specific requirements.

The interaction principle between the Rec Elta® and a computer in the terminal
mode is as Tollows: -
Each key pressure on the Rec Elta® transmits a key code via the interface to the
computer, where the code is interpreted by the program for the specific process
invalved. It may either

« transmit a function request to the Rec Eta® or

« write the Rec Elta® display screen or

» trigger an action in the computer.

O cCalling up the program
Call up the program with numeric key 8 in the DATA TRANSFER program.

START

l FARAMETERS

Fig. 8-12: Terminal mode

“Start the terminal mode with numeric key 1.
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This starts the following actions:
» The display screen is deleted.
» The terminal mode is activated.
» The connected computer assumes program centrol.

FCT+IMEN: Ends the terminal mode-at any point.

0 Setting parameters

To ensure that the Rec EKa® ahd the connected computer work together
smoothly, it is essential that the parameters correspond with each other. Press
numeric key 2 to open the display and editing menv. ’

[ERUL . =00 PRTY & o000 Qi
STOP = Z= LF : VES

. SELECT 54 bd>
FORMAT ! BEC-E EMNTER

FRTCL 2 KROMAOF

Fig. 9-13: Parameters
0O Editing options

BAUD: 300.....9600

STOP: Tor2 )

FORMAT:. REC-E, REC500

PRTCL: REC 500, REC 500 + LN, LN - CTL, LN - CTL +E, XON/XOFF, XON/OFF + E,

MODEM
PTY. 0DD, EVEN, NONE
LF: YES/NO
TIO: set permanently to 10 sec.

MEN: Return to the Terminal Mode program

&~ We recommend that you select either LN - CTL or XONIXOFF as the
transmission protocol in the terminal mode in order to obtain a direct enquiry-
response cycle.

A detailed description of the commands is given in chapter 11 Interface
Description.
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9.8 Update

This menu permits loading new updates for the Rec Elta® operating progr.am..

& When performing an update, note the specific instructions enclosed with each
update.

The Rec Elta® CM/CMS can be updated with two different operating programs:

UFDATE THMS

L EDF-‘ITE voT

Fig. 3-14: Update options in CM/CMS

Call up the update program on the computer and run it under menu guidance up
to the stage where the update can be started on the Rec Elta®.

& Before starting the update, make sure that the instrument Hattery is
sufficiently charged. Any interruption of the update process may make it
necessary for you to call our service staff.

START UPDATE 7

<
m
n

r
E

Fig. 9-15: Update sefection menu

YES: Start update, duration approx. 5 minutes

"y NO: Return to the transfer menu.
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10 Editor

10.1 General

O Purpose
Entry, call and display, editing and deletion of data lines.

0 selecting the editor functions

Select the EDITOR program by pressing numeric key 8. The selection menu is
. displayed.

SELECT DISPLAY: DATA: -
:Idd. T METER/BRDZZENT 1N/ YRES
2 HPA-MBsC~

Fig. 10-1: EDITOR selection menu '

0O Options available

The softkeys in line 4 permit the entry, the call and display, the editing and
deletion of data lines in accordance with different criteria.

Key Function
€., 4,V scrolling through the database and teggling
between the display of measured or computed
data and P.L
© FCT + 1 Softkey Del Deletion of data lines with various options
{softkeys 5 to B}
FCT+ 2 Sofikey Edt Editing data lines
FCT+3 Softkey Inp Entry of coordinates or polar elements
FCT+4 Softkey ACd Additional coding of a number of data l|nes
FCT+5 Softkey LAd Display of the last address
FCT+6 Softkey 7Ad Search for a specific address in the memory
CFCT+7 Softkey 7Pt Search for a specific point number in the memory
FCT+ 8 Softkey 2Pl Search for a specific peint identification in the
memory e :
FCT + 0 Softkey Inf - Recording of an information line
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10.2 Display of Data Lines
0O Purpose

= Overview of the data recorded so far
» Checking of data lines before editing or deletion
= Search for specific data |ines

[} Se_arch for data lines using the cursor keys

The vertical cursor keys A, ¥ permit scrolling through the database (Fig. 10-2).

The horizontal cursor keys €, - can be used to toggle between the display of
the P.l. and the associated coordinates or measured data (Figs. 10-2 and 10-3).

The display window remains fixed on line 2, the row of softkeys remains visible
during all operations. The dialog prampt in the first line is replaced by a third data
line.

Key Function

o\ Upward scrolling in the data file. From the first memory line, the
display jumps directly to the last address.

¥ Downward scrolling in the data file. From the last memory line, the
display jumps directly to the first address.

> Shifting the display field 1o the right, coordinates or measured data
become visible.

€« Shifting the display field to the left, P.I. becomes visible.

SELECT DISFLAY: 4+  DHTHE &
oo, 245 1368-129 PP
LR 246  1966~-156

[E!]Eﬁﬂ![IE:IME!!EH!Iﬂﬁilﬁﬂ!ﬁﬂﬂlﬁﬁllllll

Fig. 10-2: Left side of the data line: address + point identification

SELECT DISPLE
Y 3BF32.214M SBESS.533(7 546, 327
W ZIeEd.Z71[H 252z, 131 5BZ. 956
Dot fEdt ) InedACdRERAE?RAPPLEPRIN?Y Bint]

Fig. 10-3: Right _sid'e of the data line: coordinates or measured data

Rec Elta® C/ CM / CMS - April 1997



Editor _ 10-3

10.3 Search for Data Lines using the Softkeys

- O Purpose

There are different methods of searching for data lines, depending en what you
know about the point number, address or point identification. The search starts

*from the current address {in the frame in line 2, see Fig. 10-2).

& |f data lines are stored several times under the same point number ar point '
information, use the ™V softkey to continue the search for the data line
required. ‘

O Call with the Lad softkey

If you press the LAd sof'tkéy, the last address in line 2 is displayed (see Fig. 10-1).
The vertical cursor keys bring you directly to the first address (V) or to the last
address but one {rh).

1O Call with the ?Ad softkey

- The 7Ad directly calls up and displays a specific address. A maximum of 4 digits can

be entered. Entry of the address as described in the INPUT program:The data line
found is displayed in a frame in line 2 (see Fig. 10-2). The preceding and the next
line are also disptayed (see Fig. 10-2).

I S
lﬂEM—ﬂDDRESS:

Fig. 10-4: Call using the address

0O Call with 7Pt
The 7Pt softkey permits calling up a specific point number (see Fig. 10-5).

4321898,/ 6543521

o 145:1

Fig. 10-5: Call using the point number

The data line found is dispiayed in a frame in line 2 {see Fig. 10-2). The preceding
and the next line are also displayed.
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Q Call with 7P

If you only know part of the point identification, you can use the 7Pl softkey to
search for it within a specific mark cenfiguration {see Fig. 10-6}.

s [ e
7 C 52 T 5 EnTER
[ N I T Y e T

Fig. 10-6: Saarch for partial point identification

The search is supported by 3 softkeys.
Mrl: Selection of the mark configuration required

.- Dummy variable entered at digits of unknown content (fermatted entry).
Digits with this entry may include any type of text which is ignored during
the search. )

-#-1  Wildcard, stands for a range of unknown content {unformatted entry).
-Dummy variables and wildcards may be used in different combinations.
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10.4 Additional Code

The ACd softkey permits the fast addition of further information 1o any data lines
or overwriting any information entered by mistake. When you call up this option,
the complete P.i. shows dummy variables.

IMFLUT =—J
EHTER

GeE S .

Fig. 10-7: Additional code

After you have selected the appropriate mark configuration using the Mrk softkey,
you can make the changes required by overwriting the dummies. Any dummies
overwritten by mistake can be reset using the -u- softkey. Press ENT to change to
the selection menu of data lines to be edited {see Fig.: 10-8).

1 BAorir>afiRdl  JPL APAPIPRIL

Fig. 10-8: Selection of dafa lines

The selection is supported by & softkeys:

Adr:  Information of a specific address is edited

A-A: Editing in a range from address to address

Lad: The last address is edited _

Pt. Information of a specific point number is edited. If the point number exists
several times, the point required can be found in a program-controlled
search (see Fig. 10-9).

p>p: Editing of all data in a range from a specific point number to a specific
peint number ‘

2pl:  The data lines to be edited can also be selected according to the criteria

described in Call with 7Pl

) 51.367E 50, 926 h 6.718
Dp. 297 1451
COMTINUE SEARCHIMG ? ' YES MO

Fig. 10-9: Continued search

YES: The search is continued.
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Editor

NO:

ADDRESSES

HLD. 297 1451
HDD. 292 1452

WRITE ADD. CODE 72

YES HO
b L

Fig. 10-10: Overwriting

YES: Brief display of the edited data line and return to the selection of further
data lines.

NQ:  The data line is not overwritten (brief display: Nothing overwrittenI).
Return to the selection of further data lines.
MEN: Return to the program SELECT DISPLAY.

For the description of further softkeys, see 4.4 and 10.3.
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10.5 Entry of Coordinate Lines /Polar Elements

O Purpose

Manual entry of coordinate records and polar elements E-Hz-h which are not
available in the memory, but are required for measurements and computations.
For the entry of these records, use the Inp softkey {not to be confused with- the
INP key for calling up the INPUT program!). Since the entry of coordinates and
polar elements is basically identical, only the entry of coordinates is described here,

COORDIMATES

E~-HZ—H

Fig. 10-11: Coordinates/E-HZ-H

O Input menu

Key 1: Changing to the coordinates input menu
Y 8. 088 ¥ B.8B80 7 B.BRaa

SELECT =% td=r
}I EMNTER

[ [ >< I

Fig. 10-12: Input selection meny

Q Selecting the input field

The vertical and horizontal cursor keys move the input field to the coordinate or
P.l. to be entered. :

Lfl Activating the entry

ENT: Activates the entry in the display field for the paint identification (see. Fig.

- 10-13} of for coordinates (see Fig. 10-14). The entry is supported by the

softkeys in line 4. In the P columns 24 to 27, the entry /MAN is made to
identify the manual input.

0 Entering the P.L

Entry of figures, letters or special characters for the P.l. in accordance with the
input menu of the measuring mode. The input field with the mark configuration

" last selected is highlighted (see Fig. 10-12). A different mark configuration can be

selected with the Mrk softkey.

Further softkeys support the entry. The Inf softkey (see Annex A 2) interrupts the
P.1. entry for the entry of an information line which is then stored first.

The ABC key causes the softkey line to be overwritten with the alphabetic
“assignment.

ENT ands the entry. Return to the selection menu (see Fig. 10-12).
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Y . 888X 8. 86868 72 H. 808
s S—_—

K L I H W] P 8] E s T |
Fig. 10-13: P.L input menu

U Entry of coordinates

The items Selecting the input field and Activating the entry also apply here.
Numeric entries are made as in the INPUT program (2.2.1.1) - (see Fig. 10-14).

ENT: Ends the entry.

Y GNEEED 6. 8882 H. BEd

e .
>, = >4 I > ELTER

Fig. 10-14: Coordinates input meny

Q0 Ending the entries

MEN: Ends the entries in the selection menu (see Fig. 10-12), the display changes
to Fig. 10-15 with the enquiry whether the data is to be recorded.

YES: Display of the address of the saved data and change to the input selaction
menu of the next record (see Fig. 10-12). The entries of the last record ara
offered and only need to be edited.

NO: Change to the display in EDITOR (see Fig. 10.1.1).

RECORD THIS DATH SET 72

YES MNO
[

Fig. 10-15: Data recording
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10.6 Editing Data Lines
0 Purpose

Correction of faulty point identifications or coordinates. In all other lines, only the
P.l. area can be edited; the other input fields are blocked for entries.

O Selecting the line to be edited

Call up the line to he edited using the cursor keys or the LAd, 7Ad, 7Pt or 7Pl
softkeys. The line to be edited is in line 2 of the display.

Call up the editing routine with the Edt softkey; the display changes to Fig. 10-11.
1n the Pl columns 24 to 27, the entry /EDT is made to mark the modification. Edit
the line as described in Entry of coordinate lines.

O Note:

During editing of the P.l, the Ino and Inf softkeys are inactive.
ENT: Saves the record under its old address.

10.7 Deleting Data Lines

0O Purpose

Creation of free storage capacity by deleting the complete memory or by the
targeted deletion of individual measurements/data for specific reasons.

foliowing the deletion of data lines, the memory content can be renumbered, see
the relevant description at the end of this chapter under Renumbering.

O selecting the data lines

The following softkeys are used to select data lines for deletion (Fig. 10-16):
All:  all lines

Adr; oneline

A=2A: from a starting address to an end address

LAd: last address :

Pt..  point number :

"P3P: from a starting point to an end point

7Pl point identification

il fAdrfe-pliad)  BFt. JEPRYPI] |

Fig. 10-16: Selection of data lines

Rec Elta® C/ CM /CMS5 April 1987




10-10 ' ) Editor

0 ALL softkey

If you press the All softkey, the display changes to Fig. 10-17 with the enquiry
whether all data should be deleted.

ALL BHTR TO BE DELETED ¥

YES HO
| . -

Fig. 10-17: Deletion of all data

YES: The enquiry is repeated for safety's sake to avoid inadvertent deletion (see
Fig, 10-18).

NO:  Brief display : NOTHING DELETED!
Change to the selection menu for data lines (see Fig. 10-16)

ALL DETA TO BE DELETED 7
ARE %0U ZURE ¥

“MES MO
| A

Fig. 10-18: Repeated enquiry for deletion

YES: Alllines are deleted.
NO: Brief display : NOTHING DELETED!
Change to the selection menu for data lines (see Fig. 10-16)

0O A->A softkey

If you press the A-»A softkey, the display changes to Fig. 10-19 for the selection of
the starting and end addresses.

START ADDRESS
EMD ADDRESS

Fig. 10-19; Selection

#, W: Selection of the starting and end addresses
ENT: Confirms the selection, change to the input menu (see Fig. 10-20).
MEN: Change to Deletion (see Fig. 10-24).

START ADDRESES & 1] IMNPUT e
EMD RADERESS H S0 EMTER

Fig. 10-20: Entry of the address
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MEN: Resets to previous values

ENT: Confirms the entry, change 1o the selection menu {see Fig. 10-19).
Repeat the procedure for the end address,

MEN: Change to Deletion (see Fig. 10-24).

Q P>P softkey

The PP softkey permits the deletion of addresses from a specific point number
up to a specific point number. If the point numbers exist several times, the correct
numbers can be selected by program-controlled search. '

1. POINMT MO.: 14 INFUT ]

3718587654521 ST

Fig. 10-21: Entry of the 1st point no.

MEN: Brief display : NOTHING DELETED!
Change to data line selection {see Fig. 10-16) . .
ENT: Start of the search and display of the following enqguiry:

) 51.367E 58.926h 5.715
ADD. 297 1451
CONTIMUE SEARCHIMNG 7 pES [B

Fig. 10-22: Continued search

YES: Search is continued
NO: Entry of the 2nd point number {see Fig. 10-23)

2. POTHT FD. I
‘ A571008,664321 S

Fig. 10-23: Entry of the 2nd point no.

MEN : Brief display : NOTHING DELETED!
Change to data line selection (see Fig. 10-16)
ENT :Change to 10-22 Continued search

If the second point number has been found:
NO :Change to Deletion.
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O Deleting the lines 7
The P.I. found and the associated addresses are automatically displayed.

ALDRESSES

Fig. 10-24: Deletion

YES: Brief display of the deleted data lines. Return to the selection menu (see
Fig. 10-16).

NO:  Brief display: NOTHING DELETED!
Return to the selection menu (see Fig. 10-16).

For the description of the other softkeys, see 10.3 Search for Data Lines.

0O Renumbering

If you quit the menu with MEN after deletion, the renumbermg menu s
automatically displayed. After renumbering of the memory, the data is available
again without any gaps in the memory. To speed up this process or to ensure that
specific addresses remain unchanged, you can enter a startlng address for
renumbering.

Rernumbering records 7

Fig. 10-25: Renumbering

NO: Return to the selection menu (s. Fig. 10-16).
YES: Change to the entry of a starting address

EMFUT
’jdEM-F!DDFEESS: =1

Fig. 10-26: Entry of a starting address

From the entered address onwards, the data lines are rearranged. The data lines
preceding this address remain unchanged. Default is 1.

ENT: Entry of an address and renumbering. Return to the selection menu (see
Flg. 10-16).
MEN: Return to the selection menu {see Fig. 10-16) without renumberlng
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11 Interface Description

11.1 What is an Interface?

An interface is the point of contact between two systems or system areas, i.e. the
point where information is interchanged. To ensure that it is understood by both
the transmitting and receiving unit, specific rules must be defined for the
transmission of signals and data. Since the conditions existing in communicating
systems are usually not identical, it is of paramount importance for the interface
definition that the differences involved he compensated.

Generally speaking, 3 types of interface can be distinguished: hardware, software
and user interfaces.

[0 Hardware interfaces

Mardware interfaces are a physical connection between functional units such as
measuring instruments, computers or printers. The following factors, for example,
are of significance for the user: -

« Shape and pin assignment of the connectors on the functional units and
connecting cables. This is described in more detail in chapter 11.3.

« The data transmission method. The parameters and protocols for transmission
control are described in chapter 11.4.

0 software interfaces
Software Interfaces establish the link between programs or program modules.

The data to be transmitted must conform to a defined structure: the record
format. The record formats generally used by Cari Zeiss are described in more
detail in chapter 11.5.

If the two programs use different internal record formats, reformatting (data
conversion) is required at one end.

0O User interfaces

A further interface which is of particular importance for the handling of a system is
the user interface. Interfaces between the user and the system are the moniter, the
keyboard and the options for user guidance provided by the software. In the Rec
Elta® concept, special emphasis has been placed on the design of the user
interface. A general introduction is given in chapter 2.
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11.2 Hardware Interfaces in Rec Elta®

The Rec Elta® comprises the functional units Elta and the display and control unit.
An interface for peripheral instruments (e.g. computer, printer) is located on the
left-hand side of the display and control unit or is provided as a slip ring contact on
the stationary base of the instrurment.

The interface for the peripheral equipment is of the asynchronous, serial type and
conforms to DIN 66020 standard (V 24 / RS 232 C). The pin assignment is shown in
chapter 11.3.1.

In the Rec Eta® concept, this interface has two functions:

{1) Data transmission:
Direct transmission of measured data between Rec Elta® and the connected
peripheral instrument {computer, printer,...).
A serjes of transmission parameters and protocols are available for the control
of this process (see chapters 9.2 and 11.4). )

(2) Software updates:
Software for the Rec Elta® can be foaded via this interface (see chapter 9.4),

Rec Elta® C/ CM / CMS : April 1997




Interface Description
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11.3 Conneclors

11.3.1 8-pin Interface Connector
The interface connector is an B-pin (female) stereo connector as per DIN 41524,

Fig. 11-1: Pin assignment (exterior view of connector)

Pin Signal __ Direction Designation Meaning

1 RTS out RTS RTS=1means: . -
Rec Elta® is ready for
reception
RTS=0 means:
Rec Elta® is not ready

2 GND Ground

3 cTs In cTs CT5=1 means:
periphery is ready for
reception
CT5=0 means:
periphery is not ready

4 TD Qut Transmitted Data Transmitted Data

5 RD In Received Data Received Data

6 NC. Not assigned

7 R NC Not assigned

8 NC Not assigned
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If the interface is provided on the stationary base of the instrument, the
assignment of pins 6 to 8 is as follows: ' . s

Pin Signal Direction Designation Meaning

6 vCC in : External supply
7 VCC In External supply
8 GND Ground Not assigned

11.3.2 Cables
The following tabie lists the catalog numbers for various standard cables,

Peripheral Instrument Rec Elta® 8-pin
DOS-PC, 9,25-pin 708177 - 8470
EPSON printer 708177 - 9300
Adapter cable

Rec 500, 25-pin ¥ 708177 - 9290

*! The adapter cable connects the Rec Flta@® (8-pin circular connector) with ajl
existing Rec 500 cables (25-pin DB connector) used for software-controlled data
transfer to computers (see 11.4.3.1). The cable therefore permits the following:

= users who have already connected a Rec 500 to a computer can connect a Rec
Elta® to the existing Rec 500 cable and thus to the computer,

« all existing software-controlled connections of Rec 500 to computers can also
be used for Rec Elta®,
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11.4 'n-'ansmi‘_ssiqn Parameters and Protocols

The Rec Elta® offers various options for data transfer synchronization. The
interface settings, for example, make it advisable to use control lines for
communication with printers and a software dialog for communication with
computers, The XON/OFF dialog, however, can also be recommended for printers

or computers.

11.4.1 Selectable transmission parameters
{n Baud rates 300, 600, 1200, 2400, 4800, 9600, 19200

2) Stopbits 1,2

(3)  Timeout 00, 10, 20, 30, ..., 90 seconds (D0 = time out deactivated)
(& Formats Rec 500, RecE

(5) Protocols  Rec 500
MODEM
LN-CTL
LN-CTL+E
XON/OFF

XON/OFF+E

(6} Parity odd, even, none

7 Line feed YES, NO

software dialog

Rec 500 dialog + line control
line control

line control + end byte *
XON/XOFF + protocol
XQN/XOFF + end byte +

Output of CR LF or only CR to end a data line

! End byte  Some computers require a special end byte to end the data
transfer. By default, the Rec Eta® uses the end byte EOT =
ASCIl dec..4. 1t is transmitted as an additional end character

EOT.

11.4.2 Default Parameter Settings

Parameter Rec Elta®
BAUD 4800
FORMAT RECS00
PRTCL REC 500
STOP 2
~PRTY OoDD
T/O 10
I.F YES
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71.4.3 Control Diagrams of the Protocols
(O Definition of the terms used:

The transmitted data line is an output port on the Rec Elta®, the received data line
is an input port on the Rec Flta®.

The following ASCIl characters are used:

Text character A = ASCIl character dec. 65

Text character B = ASCIl character dec, 66

Text character Z = ASCll character dec. 90

< stands for CR = ASCIl character dec, 13 (carriage return)
= stands for LF = ~ ASCIl character dec. 10 (line feed)

Controf character XOFF =ASCIl character dec. 19
Control character XON = ASCH character dec. 17

711.4.3.1 Rec 500 Software Dialog

—_— MA<= Deten = [Pan=] =]
leitung 4 — |
&T&?@S'1 Be= | Be= I He=
leitung  +— L_ - |
] [
1 te ™Y

Fig. 11-2: Cantrol diagram of the protocol ‘Rec 500 software dialog

U The following definitions apply to the time values entered in the
control diagram:

« £
Interval between signal A from Rec EMa® and the response from the
recording unit with signal B, and interval between the end of data transfer
and the acknowiedgement with signal B.

0> tt < tttimeuu()

The recording unit may respond without delay to the recording request from the
Rec Elta®. However, the selected time-out t,,,,,, must not be exceeded; otherwise
.an error message is displayed and external recording is deactivated. The Rec Elta®
assumes that no external recording unit has been connected.

Interval between the acknowledgement of the reception of a data line by the
connected recording unit with signal B and the transmission of a further data
line. Depending on the type of recording line invelved, this amounts to

10ms > t, < 100ms
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The Rec 500 software dialog is also suited for data transmission to the Rec Elta®.
The control diagram is identical to the cne shown in Fig. 11-2, with the
designations of the transmitted data line and received data line being
interchanged, as data is now transmitted by the peripheral unit.

11.4.3.2 Rec 500 Software Dialog with Modem Controf

For data transfer via a modem (dial-line modem), the Rec 500 software dialog with
additiona) active contro! lines can be used, This protocol does not make any sense
in the recording mode and is therefore not available there. It has only been
installed in the data transfer mode and is suitable for bidirectional transfer. Make
sure to use a cable with correct wiring as specified below:

Rec Elta® connector | Modem

{8-pin plug) (25-pin plug)

1 RTS 4 RTS

2 Ground 7 Ground
3 CTs 5 CTS

4 TD 2 TD

5 RD 3 RD

(n addition, it may be necessary to implement a bridge from DTR to DSR in the
modem. If there are still any problems, contact the customer advice department of
the Surveying Division.

" Make sure that the interface parameters such as the baud rate and parity
between the Rec Elta® and the modem and, at the other end, between the
computer and the modem correspond to each other.

oo | |

I

cTS- 1 ]
Leiung I
.

a— - t

Serpe- -L =

cien- = P—"-: |

leitung T -
Emplergs- |
aaten-

leitung = P-— > |

Fig. 11-3: Control diagram of Rec 500 protocol, software dialog with modem control
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O Description of the process and explanation of the time values:

Once the transfer process has been started, the RTS line switches to the ‘Log 1°
status, thus signalling the transfer request to the modem. As soon as a connection
exists between the modem and the opposite station, this is indicated by a 0/1
status change in the CTS line.

The time t, of this process is typically 80 ms. If no connection can be established or
if the time required for this process exceeds the selected time-out, an error
message is displayed.

Time t, [s the interval between a 0/1 status change of CTS (ready to receive status)
and the transmission of a character string by Rec Elta®. Depending on the type of
string to be transmitted (control character or recording line), this interval is

Tmsms>t, < 100ms

Time t, is the time required for the switchover of the transfer direction. Since a
modem link normally transmits data only in semidupiex operation, this time is
required after the end of the RTS-CTS transmission request to also allow the
cpposite station to signal a transmission request.

80ms >1, <t

{imeout)

Time t, is 10 ms to 100 ms depending on the type of recording line involved.

71.4.3.3 XONIXOFF Protocol

The XON/XOFF protocol Is a very simple, but efficient and frequently used data
transfer protocol. It should preferably be employed for so-called terminal programs
{e.g. terminal under Windows or Xtalk) and tan be used for both data recording
and data transfer from Mem E or the PCMCIA card to a computer. For data transfer
to the Rec Elta®, the same control diagram appiies, but the designations of the
transmitted data line and received data line need to be interchanged, as the Rec
Elta® is now the data receiver.

T | -

;??@1 Xorr]  [ron|  ror] RN | -
2iun
T

Y

Sefnde- ‘}J———-— @

dalen- Dalen<= | De | |1en==| IEND<;|

leitung . 1
1

2

Fig. 11-4: Control diagram of XON/XOFF protocol
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0 The following definitions apply to the time values shown in the control
diagram: :

Time t, is dependent on the baud rate setting. On reception of an XOFF signal, the
character transmission in progress is always completed. A further character may
follow, especially if a high baud rate has been set.

Time ¢, is dependent on the time-out setting. If time-out has been set e.g. to 20
sec, the XON signal must arrive at the Rec Elta® transmission fine not later than
after these 20 sec in order to permit the transfer to be continued. Otherwise, the
error message Timeout will be displayed (see error messages in the Annex of the
Rec Elta® manual).

" 1f the XON/XOFF protocel is used in data transfer {data transmission from the
memory via the serial interface to the periphery), the additional character
striny "END CRILF’ is output at the end of the transfer. This does not happen in
the recording mode.

11.4.3.4 XONIXOFF Control + End-Byie

This protocol corresponds to that of XON/XOFF control. In additicn, however, the
ASCIl character ‘EOT is transmitted with the last record. Some operating systems
(e.g. UNIX) recognize the end of data transmission this way.

11.4.3.5 Line Control {(LN-CTL)

This line handshake widely employed in the past can be used both in the recording
mode and for data transfer. In the recording mode, preference should be given to
the protocols XON/XOFF or Rec 500 control. For data output on a printer, however,
the line control protoco! is very frequently used.

T

Cans |1 ] .,
1 = t2k -t

Tl

Sende 4 ©
dalen- Dalen<= | Da I ‘ len==| |END<% )
{eitung -

Fig. 11-5: Contrel diagram of the line control protocol in data output

0 The following definitions apply to the time values shown in the control
diagram:

At the moment T, , l.e. prior to the output of the first data record, the CT5 line
must have been switched to the status “Log 1° by the connected peripheral
instrument. If the ]
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CTS line is set to the "Log 0" status when transmission is started, the counting for
time-out Is initiated. After the end of time-out, the error message Timeout is
displayed before any data is output.

F If data transfer using the line control protocol is not possible, this may he due
to incorrect or defective wiring of the connecting cable.

Time t, is dependent on the baud rate setting. When the CTS line status changes
from 1 to 0, the character transmissicn in progress is always completed. A further
character may follow, especially if a high baud rate has been set.

Time t, is dependent on the time-out setting. If time-out has been set e.g. to 20
seg, the CT5 line status must change from 0 to 1 not later than after these 20 sec in
order to permit the transfer to be continued. Otherwise, the error message
Timeout will be displayed (see error messages in the Annex of the Rec Elta®
manual).

F |f the line control protocel is used in data transfer {data transmission from the
Mem E via the serial interface to the periphery), the additional character
string "END CR/LF is output at the end of the transfer. This does not happen in
the recording mode,

Empfangs 3
da_!eg'l- o Daten<= I Da I |ten<=| END<%
teitung -

RTS- T [ | -
Lellung

T'I lz""-nlzﬂ-

N
el b
4

Fig. 11-6: Control diagram of the line control protocol in data reception

In the transfer direction “Transmit data to Rec Elta®’, the data transfer is
controlled by the RTS line. The Rec Elta® is only ready to receive data if the RTS
line (output port on Rec Elta®) switches to the “Log. 1" status.

If the RTS setting is réversed, (1 /0 status change), time t, allows the current byte
to be completely transmitted by the periphery.

With the RTS line switched to the "Log 17 status, characters are expected within the
selected time-out. Otherwise the error message IO Timeout is displayed.

This transfer direction can only be used in the data transfer mode, not in the
recording mede.
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11.5 Data Record Formats

Two data record formats are provided by default for data transfer between Rec
Elta® and peripheral instruments: the Rec 500 format (11.5.1) and the Rec E format
M5 (11.5.2).

In addition to the time-tested Rec 500 record format, the new Rec E M5 format
offers an even more detailed record description. '

The data line starts with a format information which may be useful for external
evaluation. All data blocks are preceded by a type 1dentifier and succeeded by the
measuring units. The numeric data fields have all been configured for 14 digits and
may Include the decimal point and sign, plus numeric values with the preset
number of decimal digits.

11.5.1 Rec 500 Record Format

Dosition:
1] 1 2 a 4 5 6 7 8

123456785012345E'J3901234567390123456755D123455739012345675901234557590123455785{]

Field:
C-bEumR e e u Bem e et e i Srghl-mm—mm—mm—— - DeChCm - -
Bxample:
1122 1234567890123 4ASDFGRIKLIACY SD 2E500,941 Hz 256.5224 V1 102.1_234
Blaitks:
LLL L L L I <=
Meaning:
ADR  Identifier X Add, Info. 2 T1 Distance T2 Bearing T3 Zen. hngle
Number of Digita:
3 41 27 12 12 12 13 12 e il
Abbr.Designation Digits Num/Alpha  Meaning
L Blank 1
ADR Address 4 num Consecutive number of
memory line {addr) or
blank _
P Point identification 27 num/alpha Point identifier K and

additional information Z

T1  Typeident Istvalue 2 num/alpha e.g.- D = slope distance
E = horizontal distance

W1 st value 12 num

T2  Typeident. 2nd value 2 num/alpha e.g. Hz = bearing

w2  2nd value 1 num

T2  Typeident.3rdvalue 2 num/alpha e.g. V1 = zenith angle, h =

] height difference

W3 3rdvalue 9 num

< CR 1 Control character:
CARRIAGE RETURN

= LF 1 Control character:

LINE FEED
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11.5.2 Rec E M5 Record Format

1 2 3 4

123456789012345678%012345678901.234567820123456789

Fcr_M5|Adr_l:2345]'1'2a_123456789012345678901234567|
Value 1 Cmmm——— Value Z---—rmeowo >

3 6 7 8 9

0123456789012345678901234557890123456789012345

T3_12345678901234_dim3 |T4_12345678901234_dim4 !
<--Value 3--~w> <--Value 4--->

1 i 1
0 1 2
67890123456785012345678901
T5_12345578901234_dim5| ?2<=
<--Value 5--->

Abbr,Designation Digits Num/Alpha  Meaning

For_ |dentifier 4 alpha Rec E format
M5  Format type 2 alpha Measured data, 5 blocks
Adr_ ldentifier 4
Value 1 5 num Memory address
T2  Typeidentifier 2 alpha . Value 2
a Marking 1 num a=1-7
Value 2 27 alpha Point identification
T3  Type identifier 2 alpha Value 3
Value 3 14 num 14-digit value
dim3 Unit 4 alpha 4-digit unit
T4  Type identifier 2 alpha Value 4
Value 4 14 num 14-digit value
dim4 Unit 4 alpha 4-digit unit
T5  Typeidentifier 2 alpha Value 5
Value 5 14 num 14-digit value
dim5 Unit 4 alpha - 4-digit unit
? Identifier 1 alpha ? with errors, otherwise _
Special characters: ’
| Separator 1 ASCII 124
~ Blank 1 ASCI 32
< CR 1 ASCIl 13
= LF 1 ASCIl 10 {can be set)
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A uniform inputfoutput parameter format is used in order to ensure convenient
and easy-to-read data interchange for all instrument parameters and constants In a
process which is valid for all parameters types. '

Due to their contents, commands used for identification, checking, error enquiries,
keyboard enguiries and assignments, function requests an graphic display differ
from this structure. '

These commands are usually admissible in all program runs; they are blocked when
e.g. distance measurement or compensator pickup is in progress. If these
commands are used outside the terminal mode, the interface parameters of
RECORDING apply, within the terminal mode those of TERMINAL. Exceptions are
the format and the transmission protocol which are defined in the parameter
format. ‘

Any deviations are specifically mentioned in the following.

11.6.1 General Structure of the Parameter Format

Call: Response:
?ITYP< 1ITYP"" ]mmmmcmm"unit<
Setting: Response:
1ITYP"" lmmmmmm“unit< Q< or E<
0 Key:
7 fixed character for calling up information

"1 fixed character as response and for transmitting information

1 variable character for the type of information :

TYP variable type identifier of the parameters, also used for display and data
transfer
biank (ASCl dec. 32)

| separator (ASCH dec. 124)

xxx.xxx  requested or transmitted information, 32 characters

unit unit of the information, 4 characters

Q response is correct

E response is not correct

< carriage return (ASCH dec. 13)
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O Units:

s no unit

'm™ meters

T feet

‘grad™ 400 grads

‘mil™ 6400 mils

‘deg™ 360 degrees, decimal
'DMS™ 360 degrees, minutes, seconds
"Torr' torr

'inHg' inches of mercury
‘hPa™ hectopascal

E ° Fahrenheit

' * Celsius

'mA2™ square meters

"ftA2' square feet

7 % slope

'‘Bit™ bits

The command strings for reading and writing the information must be structured
precisely as shown above. This also includes the correct syntax of the units.

0O Examples of information types:

8 bit informatiocn ' Lt e “Bit <
Integer constant | wr me mrem em e an gh oAb 40 40 A0 B0 A3 63 Au R E R EE EEAE BD Be b mn em e - Ll
Real constant | B U U R L] "123.4567890"]’“" “"<

71.6.2 Numeric Constants (ReadilWrite)

0 Example Instrument Height ih:

?Kih"<

PRLB™ o [ = e B ag gy

?Kih"< Instrument height

?Kch"< Reflector/target height

?Em" "< Scale

?KPR"< S5cale from projection reduction {read only}
PEA" "< Addition constant

?KP" "< Atmospheric pressure

KT "< - Temperature

PRS2 < Compensator run center, sighting direction
?KESK"< Compensator run center, transverse direction
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PRi""< ©  Index correction
?Ke" "< - Collimation correction
?PRHEV"< Rotational angle of bearing
?KHz"< Current bearing
tKHZ. ... -Betting of Hz circle to a given value
IKhz". ... detting of Hz bearing for CM/CMS
IKvl™” . ... getting of zenith angle V1 for CM/CMS
IKDh™. ... Setting of Hz window for CM/CMS
IKDV™ . ... gSetting of V1 window Lor CM/CHMS
TRTv < Eccentricity in front of the center

- PKT1"< Eccentricity left of the center

-) ?KTh" < Fecentricity behind the center

- ?KTr "< Eccentricity right of the center
?KTs"< Fccentricity spatial relative to the center
?KPI™ < Point identification
TRY " "< Coordinate
TEX" "< Coordinate
PRZ" < Coordinate
?RE_"< Coerdinate e
PEN_"< Coordinate
FKPs”< Point identification of the station
TKY"S< Station coordinate
PEKX"58< Station coordinate
?PKZ"S< Station cocrdinate
?KE_S«< Station coordinate
KN_S< Station coordinate
?KPz "< point identification of the target
PRY"Z< Target coordinate
TR "< Target coordinate
?KZ"E< Target ccordinate
7KE_Z< Target coordinate

i PHN_Z=< Target coordinate

PEmMY "< Mean easting in km, projection reduction

T 7EmB"< Mean elevation in m, projection reduction

11.6.3 Internal Instrument Settings (Read/Write)

O Units:

?8P01l< :

!SPol“ - I P T E TR DR TR T T U TR LR T ....-.uuddoc{)haa-.Bit..<
aa = 00 - mil aa = 10 - DMS
aa = 01 - grad aa = 11 - deg
b = 0-m b =1 - ft
[l = 0 -~ C [a] =1 - F
dd = 00 - hPa dd = 01 - Torr
dd = 10 - inHg
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0 Vertical Reference System and Coordinate System:

7SP02< '
:SP02-A - I R T TN U TIPS PP P T "OOOffOEE“Bit"<
eg = 00 - Zen. Angle ee = 10 - Height Angle
ee = 01 - Vert. Angle ee = 11 - % Slope
ff = 00 - ¥ X Z ff =01 -XY 2
ff =10 - EN % ff =11'- N E 2
T Display lllumination (Option):
?5P05<
! SPGS“ . ] Y MR e ag RR PR PE S VR UE &k B er ek e b4 wE Es me a my RR BD "O'OOOOOOH“Bit"{
n = 0 - Ill. Ooff n = 1 - Ill, On
0O Distance Measuring Mode:
?5P198<
18919 | B T TR TR .........................,.-Oooooogg«Bit..<
gg = 00 - D:N gg = 01 - D:R
gg = 10 - D:L {13-15) gg = 10 ~ D:8 (RL)

{0 Compensator On/Off:

?S5P20<
_ISPZO“ " | L L L R """“H“OOOOOOUh"Bit"<

h = 0 - Comp. Off h = 1 - Comp., On

Q Clockwise or Counterclockwise Hz Display:

?5P21l<
!szluu l - .-uuun-....---.-----“"nunn-----.-...OoooiODD--Bit..<

i = 0 - Hz + i = 1 - Hz -

U Manual Entry On/Off:

?8P23<
!SP23 "o | -..--------u"-...nunuuuu‘--uunnn.-..-DUGDUO‘]j-.Bit--<

J = 0 - Man. Entry Off j = 1 - Man. Entry On

& Number of Decimal Digits for Distances, Heights and Cocrdinates:

75P24<

LSP24" " [ 7 e O G b B £
kkk=001 -~ 1 Digit kkk=01C- - 2 Digits
kkk=011 - 3 Digits kkk=100 - 4 Digits

O Number of Decimal Digits for Angles:
?5P25<
!SPZS"" | - uuu...-uu..-.-.....-------.u....nu-.-.00000111--Bitu<

111=011 - 3 Digits kkk=100 - 4 Digits
111=101 - 5 Digits
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0 Number of Current Marks of the Point Identification:

?8P26<

!SP26---. I R Rt u..unnnn..-.--nuuuuooooo ..Bit..<
mmm=001 - Mark 1 mmm=010 - Mark 2
mmm=011 - Mark 3 mmm=100 - Mark 4
mmm=101 - Mark 5 mmm=110 - Mark 6

mmm=111 - Mark 7

11.6.4 Identification Commands (Read Only)

Call Response Meaning

P0000C aeeeceanana e Instrument identification number
20100< L Instrument serial number

20300< L. i e . Instrument designation

11.6.5 Control Commands

Call Response Meaning

SEC< Q< CR is end of command
SEL< o< CR+LF is end of command
SEQ< Q< Instrument shutoff

11.6.6 Call of Error Numbers (Read Only}

Call Response Meaning

?E000< 1xxx< xxx = Error number or 000

11.6.7 Function Requests

The following function. requests are answered with allowance made for the
selected format and protocol:

Call Response

FEKO< Compensator readings, transverse SQa and longitudinal
57a '

FDO< Slope distance SD (with scale, add. constant and
prejection reduction}

Fll< angle readings Hz V

FMO< Measured data SO Hz V (without scale, add. constant and
projection reduction)

FMS< Measured data SD Hz V {with scale, add. constant and
projection reductiom) ' .

FMR< Reduced data HD Hz h {(with scale, add. constant and

projection reduction}
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& If a function request which includes a distance measurement is cancelled with .
MEN, e.g. because no prism is available or the signal intensity returning from
the prism is insufficient, the instrument transmits 'T' CR instead of the data
record. '

The following function requests are answered with special menus. Press MEN to
return to the program where the call was made.

FIN< Call of the input menu and possibility of entering all
values
FGZ< Display of 21l initial status values

FTH< Display of the battery dondition
FTC< Display of the EDM signal

FLV< Display of the compensator data

Fal< Call of the sensor menu and possibility of selecting all
menu items in CMS

FAP< Setting to nominal Hz and V {!Khz.., !Kvl..) and deletion
of the screen in CM/CMS

FRC< Setting to nominal Hz and V (!Khz.., I!Kvl..) without
deletion of the screen in CM/CMS

FLO< Measurement in positions 1 and 2 in CM/CMS

FLN< Measurement in position 1 or 2, set on instrument startup

FZ0< ‘Automatic sighting in CMS

PZEN< Automatic sighting deactivated

FAZ< Automatic sighting without setting to prism center in CMS

FT0< Target tracking on in CMS

FTN< Target tracking off in CMS

FEM< Reads in a character string via RS 232 C and transfers it

to the on-bcard DOS-PC

FSR/FSL< Search for prism on the right/left in the preset
search window {!Xdh.., !Kdv..) in CMS

Fhz (sxxxx) < Continucus rotation of CM/CMS
s=+ clockwise s=- counterclockwise
xxxx= 1000 - 5000 speed

sxxx= 0 end of movement

Fvl (sxxxx) < Continuous tilting of the telescope in CM/CMS
s=+ downward s=- upward
xxxx= 1000 - 5000 speed
xxoe= G end of movement

FSE(TEXT)< Transmits the string TEXT from the on-board
DCS PC via RS 232 C te an external instrument

In the case of FAZ, FSR, FSL, successful search is acknowledged with 'Q,
unsuccessful search with ‘E' and termination by MEN with 'T",
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11.6.8 Calling up Programs

The following commands are used to call up the Rec Elta® programs from the on-
board PC. They can be executed In the usual way and then quitted with MEN. The
program control then returns to the PC program where the call was made.

Call Program

FME< MEASURE

FBP< STATIONING ON A KNOWN PCINT

FEZ< FREE STATIONING, SINGLE POINT ADJUSTMENT
FHT< FREE STATIONING, HELMERT 1.00G

FHF< FREE STATIONING, HELMERT FREI

FPO< POLAR POINT MEASUREMENT

FAS< SETTING OUT

FFA< AREA COMPUTATION

FHS< HEIGHT STATIONING (SPECIAL PROGRAMS)
FSP< CONNECTING DISTANCE

FPG< POINT TO LINE DISTANCE

FMH< PROJECTION REDUCTION

“The sequence of operations for a call in the on-board PC program has to be

programmed as follows:

— Transmission of the program call string.

— Closing of all files, including the interface.

— SHELL"MDIALOGD.EXE".

_ calling and execution of the program raquired; after quitting with MEN,
return to the program of the on-board PC where the call was made, to the
program stage after the SHELL command

— Before any further command, setting of the COM1 interface of the on-
board PC.

— All variables of the on-board PC program are retained.

11.6.9 Key Codes

. Outside the terminal mode, the corresponding key code for each key pressure can

be entered on an external computer. This means that the complete operating cycle
can be controlled on an external computer.

in the terminal mode, each key pressure sends a key code to the external

computer, where it has to be individually processed. The transmission of key codes

to the Rec Elta is not possible here.

The response to a key code is 'Q' CR or, in the case of an error, 'E' CR.

Key Code Dec. Key Code dec. Meaning
TAB TOS< 9 FCT/TAB T19< 25 Shutoff

1l T3l< 45 FCT/1 T21l< 33 ) o
2 T32< 50 FCT/2 T22< 34 '

3 T33< 51 FCT/3 T23< 35
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Key Code Dec. Key Code dec. Meaning
4 T34< 52 FCT/4 T24< 36

5 T35< B3 FCTY/S T25< 37

6 T36< 54 FCT/6 T26< 38

7 T37< 55 FCT/7 T27< 39

8 T38< 56 FCT/8 T28< 40

9 T30< 57 FCT/9 729« 41

D T30< 48 FCT/0 T3D< 6l

MEN T01l< 1 FCT/MEN Tll< 17 Quitting the

terminal mode

INP TGZ< 2 FCT/INP Tl2< 18

LEV T03< 3 FCT/LEV Tl3< 19

MEM T0d< 4 FCT /MEM Tld< 20

ABC T05< 5 FCT/ABC T1l5« 21

vl T2D< 45 FCT/ /- T2R< . 465

SPC T20< 32 FCT/SPC T10< 16

< T0G6< 6 FCT/< Tl6< 22

A T07< 7 FCT/_ TL7< 23

v T08< 8 FCOT/_ T1B< 24

> TOA< 10 FCT/> TiA< 26

ENT TOD< 13 FCT/ENT T1D< 29

After each key pressure, the keyboard is blocked and is only released again for the

next

key pressure after the transmission of ‘Q" CR, This is necessary to avoid any

unpredictable actions and reactions between the instrument and the on-board PC,

11.6.10 Graphics Commands

Graphics commands entered on the external computer are only effective in the
terminal mode. They are answered with 'Q' CR ar, in the case of an error, with 'E'

CR.

The screen size is 240*38 pixels.

The origin of the pixel coordinate system is located in the upper left corner of
the display.

Entries of pixel values higher than 239 in x and higher than 37 in y are set to
239 and 37 respectively.

Negative pixel values or values higher than 255, are acknowledged with 'E',
All character positions have 2 digits, all pixel positions have 3 digits. Leading
zeroes must be set,

The default character set uses 5*7 Pixel, the smaller type font 5*S pixels per
character.

» When the instrument is switched on, the pixel size is set to 5*7.

To ensure that the complete graphic information is displayed immediately
after transmission of the appropriate graphics command, GSO' should be sent
before the first transmission of any graphics command.

Command Response

G50< Activation of 5 pixel character height
G5F< Deactivation of 5 pixel character height
Glo< Display of characters in negative type
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. GlIFe Display of normal characters
- GBO< Activation of acoustic signal

GBF< Deactivation of acoustic signal

GBL< Generation of a Jong BEEP

GBS< Generation of a long BEEP

GDC< Deletion of the display

GS0< Activation of immediate display, everything is displayed directly
after the entry

GSF< Deactivation of immediate display, everything is dispiayed after
GDhO

GDO< Display of previously entered character strings

GXY(uxlyyy)<  Setting the text pointer

GPR{TEXT)< TEXT display in the position defined by GXY. Text pointer is
positioned after the last character.

GCC< Deletion of the cursor

GCSlxxxlyyy)<  Setting the cursor to pixel position, the pevious cursor is deleted

GCl< Setting the cursor 1 digit to the left

GCLOO)< Setting the cursor xx digits to the left

GCR< Setting the cursor 1 digit to the right

GCR)< Setting the cursor xx digits to the right

GCR{xx)< Setting the cursor xx digits to the left and deletion of the digits
crossed by the curser

GTC{TEXT)< TEXT display starting at the defined cursor position; cursor s
positioned after the last character, text pointer remains
unchanged

Command Response

GPS(xxxdyyy)< Setting a pixel

GPChoxdyyy)< Deletion of a pixel -

GFG{n)< Moving a pixe! from the GXY-defined position by one digit

thraugh an angie of (n-1}*50 grads, (n=1-8)
GHL< Display of a heading line -
GHL(TEXT)< TEXT display in a heading line

GFR{0olyyylilihhh)< Frame from the lower left corner with length | and height b

. GLVOoadyyylilh<

GLR{xxxlyyyllll}<

GLHGoexlyyyilll}<

GLF(oadyyylil)<

Straight line upward

Straight line upward and to the right
Straight line to the right

Straight line to the right and downward

GKY (aexlyyy)< Menu hook, the position is stored for the text pointer and
can be used for GPR ~

GSW< Deletion of the display and display of an hour-glass

GFU{aaal...ljji}< Setting of 10 function keys

GFUQ< Deletion of all function keys

GSR< Saving the current display

GSV< Saving the current display and deletion of the entire screen

GHO< Restorlng the current display

GSU< Saving and deletion of the lower half of the screen

GSH< Restoring the lower half of the screen

GF1 (xxxlyyy)< Display of D
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GF2 (xxxlyyy)<
- GF3{xxxlyyyi<

GFa{xxxlyyyi<

GF7{xxxlyyy)<

GAF<

GAD<

GF0<

Hz tracking and display

V tracking and display

Hz/V tracking and display

Hz/V tracking and display of D/Hz/V

Deactivation of the tracking display

Activation of the tracking display

End of tracking, deletion of the display line for GF6 or GF7
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11.7 List of all Type ldentiffers_

The following table gives an overview of the type identifiers included in the data
records described above. The type identifiers always comprise two digits, the
second digit being usually a blank,

Tl Meaning Digits after
Decimal Point
a,o  Helmert transformation parameters 6
ep Rotation of Helmert transformation 6
C Collimation correction 3,4,5
di Longitudinal residual 2,3, 4
‘dq Transverse residual 2,34
dr Radial deviation in setiing outi 2.3, 4
Ri Angle to approximate point 3,4,5
dx, dn Residual in X direction 2.3, 4
dy, de Residual inY direction 2,3, 4
dz Residual in Z (height} 2,3, 4
dX, dN Residual in Helmert transformation 2,3, 4
d¥, dE Residual in Helmert transformation 2,34
h Height difference 2,3, 4
i Index correction 34,5
ih Instrument height 2,3,4
m Scale {e.q. stationing} 6
mx, mnMean error in X 2,34
my, me Mean error in Y 2,34
mz Mean errorin Z 2, 3.4
mo Mean point error in Helmert 2,3, 4
pa Parallel distance in 3-D plane 2,3,4
Si Sigma in 3-D plane 3
pr Weighting of bearings 3, 4,5
ps Weighting of distances 2,34
th Target or reflector height 2,3, 4
A Addition constant 2,3, 4
. SD Slope distance 2,34
E Horizontal distatice 2,34
Fl Area 2
dF Difference of nominalfactual area 2
np Number of area corner points 0
nk Number of circie segments 0
pF Deviation of area in % 2
Hz Bearing 3, 4,5
HV Hz rotation : 3,45
NK Compensator reading, transverse 3,4,5
NZ Compensator reading, sighting direction 3,45
0 Transverse distance (indirect height determination) 2,34
Om  Orientation (stationing) 3,45
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TI Meaning

Digits after
Decimal Point

P Air pressure
« hPa/mb
= Torr
* InMerc
P Point identification
PR * Projection reduction
mY Mean easting in km for PR
mH Mean height in m for PR
Ps Point identification of station
Pz Point identification of target
Ri Angle to approximate point
Ra Radial deviation
5K Compensator run center: component in trunnion
axis direction
52 Compensator run center: component in line of
sight direction
To Hidden point : upper reflector
Tu Hidden point : lower reflector
ds " Tolerance of hidden point
T Type of target eccentricity
» Tv: in front of
» Tl left of
+ Th: behind the center
« Tr: right of

e Ts: spatial relative to
The eccentricity amount is
stored in the associated value

Tl Information line

TG Text in instrument status

T_ Temperature in degrees Celsius / Fahrenheit
Y Vertical angle

+ V1 zenith angle
+ V2 vertical angle
= V3 height angle
» V4 slope in %
X, X, N_, nNorthing coordinates
Y, y. E_, e Easting coordinates

z Height
with selection: E = easting, N = northing
Z., Barometric height

O =00

-

vl st

-

W wrpwoo
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Wooo
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11.8 Carl Zeiss Data Transfer Programs

Data transfer programs from Carl Zeiss are available for various corﬁputer types:

Computer Name Language Cat. No.
DOS-comp. PC RECPCD German 708044
RECPCE English 708045
Siemens MX-Series  CZMX German 708058
VAX/MicroVAX REC500VAX English 708059

" For more Information, please consult the current price list.

Rec Elta® C/CM / CMS5 _ _ April 1997




11-26 Interface Description

11.9 Connection to Office Sofiware

After data transmission, the field survey data Is available in an ASCll file in the
office computer, e.g. a PC. A generally accepted data interchange format - such as
the DXF format for CAD systems or the RINEX format in the GPS world - does not
yet exist for field survey systems. Therefore, the data usually needs to be converted
from the manufacturer's format (in this case the Rec 500 or Rec E formats) into the
user format required.

This is the approach used by most leading software companies operating on a
national and international level. Carl Zeiss offers the CZCONVE.EXE program for
this purpose, which converts data between the Zeiss formats.

In external conversion programs, the process is usually performed in two steps:

{1) Only the information of interest for further processing is filtered from the
data records.

{(2) The selected information is grouped in such a way that it can be recognized
and processed by the subsequent software.

The search criteria for the filtering process are the type identifiers of the Car} Zeiss.
data records. To select all coordinate records of a measurement, for example, a
check is made after reading a record from the source file as to whether the type
identifiers Y, X, Z actually exist at the apprapriate positions of the data string. If
not, the next record is read. If yes, the data string is rearranged as required and
stored in the destination file.

A similar process is used if only the original measured data 5D, Hz, V or Hz, V or

other data types is to be transmitted. In this case, it may be necessary to assign e.q.

the target height, addition constant, temperature, air pressure etc. to each record.
These parameters are stored in the source file either at the beginning of a new
program section or whenever they have been changed. In the data conversion
program, such records can then also be recognized by their type identifiers and can
be stored and added to the subsequent records of measured data in the format
required. If a new data line with the relevant parameters is detected in the source
file, these new values are assigned to the subsequent measured data.
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Annex
A 1 Formulae

A 1.1 Correction and Computation Formulae for Angle
Measurement '

0 V angle measurement
Vk = Vo 14 SZa

where:

Vg = uncorrected V circle reading

i = index correction

SZz = current vertical axis inclination in the sighting direction

0O Hz bearing measurement

Hz = Hzg+ Hz1 + A

where:

Hzp = uncorrected Hz circle reading

Hzq =  dsin{vk)- collimation correction

A = dircle adjustment for orientation, e.g. Hz setting

A 1.2 Basic Formmla for Distance Measurement
The following basic components are used for the computation of all distances:
D=({Dg+Dj+A)*M;

where:
D = corrected distance
Dg = uncorrected distance
D = internal corrections
A = addition constant
"M = influence of meteorological data

The influence of the meteorological data M is computed as follows:

Mi=(1+(n0-n)*1ﬂ-=)*(1+(a*T*T ) * 10+

where:

n = (79.146 * P}/ {272.479 + T) = current refractive index

ng = 255 = reference refractive index '

P = air pressure it hPa or mbar

T = temperature in degrees Celsius

a = 0.001 = coefficient for vapour pressure correction
carrier wavelength 0.86 microns

 modulation wavelength 20m

precision scale 10m
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A 1.3 Compuitation of Distances and Reducfion in Rec

Elfa®

The slope distance displayed in the Rec Elta® is the distance between the
instrument’s trunnion axis and the prism. It is computed from the measured slope

distance and the entered scale:

where;
D
Dk
M

I

1§

D=Dp*M

displayed slope distance
basic distance according to 1.2

scale

The height difference and the horizontal distance are computed as follows;

where:
dhy =

dhy =

where:
Eq

R
Ez =

with:
Dk

Z

M

dh

E

dh = dhq + dhy

Dk*cos(Z)

(Dk *sin{Z))*{Dk*sin(Z)})*6.8* 108

influence of earth curvature and refraction (k = 0.13)
E=(E1+Ey}*m

Dy *sin{Z+R)
6.5 % 107 * D * sin (Z) influence of refraction
-1.57 107 * dh * D) *sin (Z) influerice of earth curvature

corrected slope distance
measured zenith angle [grads]
scale

computed difference in elevation
computed horizontal distance

Scale computation for reduction to MSL:

m

S2 =

R/{(R+h) ) R = earth radius ( 6370 Km )
h = elevation above MSL { Km )
S1*m 51 = distance measured at elevation h
S = reduced distance at MSL

This computation formula applies to all earth radii.

Note:

If a scale is computed in connection with a stationing routine, the preceding entry
of a projection scale PR ensures that any effects of network tensions and
measurement tolerances are clearly separated from the projection effect {e.g.

GauB-Krager).
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A 1.4 Testing the Rec Eita® on Calibrated Distances
All measured distances are corrected in the Rec Elta® for:

the entered scale (see INPUT program)

the entered addition constant {see INPUT program)

projection reduction (see PROJECTION RED. program)

the influence of pressure and temperature {see INPUT program)
» internal influences

The current values of the parameters scale, addition constant, pressure and
temperature must therefore be entered in the Rec Elta® prior to the performance
of the calibration measurement. The value to be used for projection reduction is
usually 1.000000, as the test distances are nermally not referred to MSL. These
entries ensure that all corrections are completely and correctly applied in the Rec
Elta®, and also permit a direct actual/nominal comparison on specified distances.
For an external correction of the atmospheric influences, set the temperature to
20"C and the air pressure to 944 hPa in the Rec Elta®. The internal correction then
becomes zero.

For a Rec Elta® frequency test by measurement of the frequency in the sighting
beam, the following should be noted:

if the ambient temperature of the Rec Elta® differs from the calibration
temperature of 20°C, the emitted frequency no longer corresponds to the nominal
frequency of 14 985 800 Hz. The Rec Elta® applies the resulting difference as a
computational correction to all measured distances.

A 1.5 Prism and Addition Constants

All Zeiss distance meters have been matched to the Zeiss reflectors in such a way
that the addition constant is 0.

1f reflectors from other manufacturers are used, any existing addition constant can
be determined by measurement and entered in the Rec Elta®.

Alternatively, the addition constant can be computed from the known prism
constant of the reflector used and can then be entered in the Rec Elta®. The prism
constant is computed on the basis of the geometrical size of the prism, the type of
glass and the position of the mechanical reference point. The prism constant

. determined by this method for Zeiss reflectors is 35 mm.

The following correlation exists between the addition constant Acz for Zeiss
instruments, the prism constant Pez for Zeiss refiectors and the prism constant Py

tor reflectors from other manufacturers:
Acz = PCZ - Pf
Exampie:
Zeiss reflector prism constant Pcz 35 mm
Other reflector  prism constant  P¢ 30 mm
Addition constant for Zeiss instruments in combination with this other reflector

Acz =+5mm

Either the prism constant of 30 mm or the addition constant of + 0.005 m can be
set on the Rec Elta® in this case (see INP input menu).
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A 2 List of Softkeys

The table below gives a brief overview of all softkeys. For detalls, please see the
relevant chapters on the programs. Basically, 3 types of softkey can be
distinguished:

(1) Softkeys triggering a function with or without return to the initial mode.

(2) -Softkeys indicating a switch status, with the option of changing the switch
setting.

(3) Softkeys Indicating the previous or the next status (modes
HzV/DHzV/EHzh/YXZ in MEASURE only).

O Alphabetic Order

Softkey  Function

ASA Deletion, transfer or applying an additional code from address i
to address j:

Adr Deletion or transfer of or applying an additional code tc a

. specific address

TAd Search for an address in the memory

All Deletion or transfer of or applying an additional code to all
data lines

Bat Display of the hattery capacity

CciC Deletion of the point code within the point identification

cl : Deletion of the additional information within the point
identification (P.l.)

Crs Setting a cursor

D:N,D:L D:R Selection of the distance meter measurmg mode

dlg, dxy, drR Saving deviations in the longitudinal and transverse directions,
coordinate differences, angle to the approximate point.

YXZ, ALL Saving nominal coordinates or all elements

DTh, Th Switch for changing the measuring mode from D-Hz-V to Hz-V

Edt Editing data lines in the editor

Ecc Entry of an eccentricity

Sta Display and optional storage of the current instrument status
(units, input data, corr. for instr. errors)

HzV, DHz

Ehz, YXZ Measuring modes in the MEASURE program

Inf Entry of an information [ine

Ine, lon Switch for point number incrementation

Inp Entry of coordinate sets/polar elements

CcSp Change from the input menu to compensator run center
determination, with subsequent return

Con, Cno * Switch for compensation

LAd Display of the last address. Deletion or transfer of last address
only

Mrk Scrolling a predefined tahle with marks for supporting the P.1.
entry ’
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Softkey  Function
MIP Changing the measuring mode for 3-D plane
Ono, Oon Object height measurement
P-B Setting a point number block
-PE=> Incrementing the point number
PE€ Decrementing the point number
Pt. Deletion or transfer of a specific point number
7Pt Search for a point number in the memory
Y1 Continued search
PSP, 1>P Switch for type of connecting distance
P3P Deletion or transfer from point number i to point number |
7Pl Search in the memory far lines with a specific partial point
identification
Deletion or transfer of all lines with a specific partial point
identification
Rno, R-M
R-C, RMC * Switch for recording
Set Setting a direction
Spc Setting a biank
Del Deletion of data lines. Deletion of the last recording in Mem
Tab Setting atabstep .
Tno, Ton Tracking mode for distance measurement
ACd Applying an additional code to a number of data lines in the
editor -
32,12 Calling up the next (preceding) softkey line
-m- Dummy variable
-$- Wildcard
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A 3 Rec EHHa® Technical Data

racy-aspe
Horizontal angle measurement 0.5 mgrad/1.5" 1.0 mgrad /3.0
Vertical angle measurement 0.5 mgrad /1.5" 1.0 mgrad /3.0”
measurement 2 mm-2 ppm 3 mm+2 ppm

Dista

Aperture 45 mm 35 mm
Length 170 mm 170 mm
Field of view at 100 m 2.6m 33m
Shortest sighting distance 1.7m = 1.9m
Magnification 30 x 22 %

‘meas ' ]

Hz and V circles electronic, incremental, zero encoder for V and
Hz :

Measuring units 360° (DMS), 360" (DEG]), 400 grads, 6400 mils

Vertical reference systems Zenitn angle, height angle, vertical angle,

slope in percent
0.2 mgrad/0.6" selectable

dual-axis dual-axis
+ 2' 40" bzw. 48.0 mgrad

“Method ' T electro-optical, modulated infrared light
coaxial, in telescope

2.0 km 1.5 km
with 3 prisms 2.5 km 2.0 km
Wa :

2.0 seconds
less than 1 secand

10'2 mm on tribrach
30'/2mm
coaxial, with paraliel axes

Zeiss centering system
Wild centering system -

] Magmflcatibn . 2X

Shortest sighting distance 0.5 m
7

4 lines with 40 characters each, full graphic
capabilities (240 x B pixels), type sizes of 5 x 5
and 5 x 7 pixels, normal and negative type
fonts, automatic contrast adjustment
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2 rows with 12 keys each for instrument
control, numeric and alphanumeric entry,
direct assignment of 10 keys to the bottom line
of the display as variabie softkeys

internal MEM (in C version only}  non-volatile memory, data security for a
minimum of 1 year, capacity 1200 data lines

PCMCIA card SRAM, FLASH 0.5, 1.2 MB

Ext | via RS 232 OV 24

Stationing on a2 known or unknown point (up
io 20 points), height stationing {up to 20
points), determination of coordinates in the
local or pational system, setting out using
coordinates or bearing and distance, area
computation, point-to-line distance,
connecting distance determination, concealed
polnt, convenient search and editing functions

" via keyboard .and display, user guidance via
menus, terminal mode )

_RS 232 GV 24 on the instrument or via slip ring

Rec Elta® C NiCd battery pack, 4.8 V, 2.0 Ah, approx 6-8 hrs
Rec Elta® CM/CMS NiCd battery pack, 6V, 7.0 Ah, approx 6 hrs of
angle and distance measurement,
external via slip ring with 6.0V, 7.0 Ah
: -20°Cto+50°C

e i
W/H/D 232 x 270 x 182 mm

~Trunnion axis height 158 mm {DIN centering spigot}

196 mm (WILD centering)

Instrument incl. 5.2 kg
instrument CM version 6.0 kg
Instrument CMS version .6.3kg
Case 2.5 kg
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A 4 Error Displays

The following error messages may appear in the display:

BATTERY EMPTY

Error 01
Error 02
Error 03
Error 04
Error 05
Error 06

Error 40
Error 41
Error 42
Error 43
Error 44
Error 47

Error 50
Error 51
Error 52
Error 53
Error b4

Error 60
Error 61

Error 80
Error 81
Error 82

Charge condition of the battery is not sufficient.

Change or charge battery.

ROM error
RAM error
NV-RAM error
NV-RAM error
NV-RAM error
NV-RAM error

Error in distance meter
Error in distance meter
Error in distance meter
Error in distance meter
Error in distance meter
Error in distance meter

Error in distance meter
Error in distance meter
Error in distance meter
Error in distance meter
Error in distance meter

Error in V measuring system
Error in V measuring system

Compensator error
Data transmissich error
Data transmission error

If errars 01 - 06 occur, call the service.

Errors with number 40 and higher can usually be eliminated with ENT. [f the error
display appears constantly, call the service.

F” If the instrument no longer responds to key pressure in any of the operating

modes, it can be shut off by disconnecting it from the power supply.
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Further messages:

Error 202
Error 203
Error 205
Error 230
Error 231
Error 232
Error 240

Error 4xx
Error 480
Error 4NV
Error 490
Error 491
Error 492

Error 501 - 509
Error 550

Error 581
Error 584
Error 585
Error 586
Error 587
Error 588
Error 589
Error 590
Error 591
Error 593
Error 535
Error 599

Error 621
Error 622
Error 623
Error 624
Error 625
Error 626
Error 627
Error 628
Error 629
Error 630
Errar 631
Error 632
Error 633
Error 634
Error 636
Error 637

Compensator range exceeded
Inclination range exceeded

Limit value exceeded

Termination of measurement
Termination of automatic sighting
Termination of prism search

Point number overflow

Error in storage

File is empty

File is is full

No PCMCIA card inserted
PCMCIA card is write-protected
PCMCIA card exchanged

Error in the contro!l and display unit (call service)

Termination of dialog with PC

| - O receiving error (PARITY, FRAMING, OVERRUN)

TIME - OUT, no CTS/XON
TIME OUT in data transmission

Error in opening of dialog {software dialeg only)

TIME OUT in data reception

Dialog error

Format error in data string from computer
Faulty character in data string from computer
Non-atphanum. characters in PID

No decimal points in data string

1 - O format error

Data transmission aborted by camputer

Setting-out point = station

Setting out to be performed in position 1
Record includes no coordinates

Record includes no E/Hz values

Backsight point = station

Scale out of tolerance

Coordinates of station and point | are identical
Point P1 = P2

Error in backsight points

Record includes no reference height

Hz setting to be performed in position 1
Identical backsight peints

Point(s) deleted, additional measurement(s)
No distance measured

Tolerance exceeded

Measurement to be performed in position 1
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Error 638 No contro! peint available

Error 640 Reaching maximum point number

Error 641 Area computation not possible

Error 642 Parameter determination not possible

Error 643 Points in the plane are identical

Error 660 Key blocked in this configuration

Error 661 Motor key blocked! Eccentricity has been set
Error 709 12C Bus is open, call service

Error 710 Controller error, call service

Error 711 Error in control PCB, call service

Error 712 Axis does not reach sighting position

Error 713 Automatic sighting not possible

Error 714 Compensator not ready

Error 715 Prism not found

Error 721 Hz axis blocked

Error 722 V axis blocked
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A 5 Measurement Preparation

A 5.1 Transportation

Switch off the instrument for transportation and protect it against heavy shocks
and sudden temperature changes. :

» Short distances: instrument on tripod
« Longer distances: instrument in its case

Allow sufficient time for the instrument to adjust to the ambient temperature. A
difference in temperature of 1* C requires 1 minute of adjustment.

A 5.2 Setiing up the Instrument

Extend the tripod legs to a convenient height and firmly tighten the tripod clamps.
Sacure the instrument at the center of the tripod head plate; the tribrach screws
- should be in mid-position.

O Centering and levelling:

Set up the tripod roughly above the ground mark and slightly push the triped legs |
into the ground; the tripod head plate should be approximately horizontal.
« Coarse centering: )

- Center the circular mark of the optical plummet (22) above the ground mark
using the tribrach screws (19) .

- To focus the circular mark, turn the eyepiece.

- To focus the ground mark, draw out or push in the eyepiece of the optical
plummet.

e Coarse levelling:
- Center the circular level by varying the length of the tripod legs.

» Precision levelling: :

Center the tubular level by determination of the run center..

Run center determination:

- Align the axis of the tubular level paraliel with the connecting line between
twotwo tribrach screws, '

- use these two tribrach screws to center the level

- turn the instrument through 180 " or 200 grads,

- eliminate one half of the departure of the bubble level from the center by
means f the tribrach screws (run center),

- turn the instrument through 90° er 100 grads and adjust the level to the run
center using the third tribrach screw, '

- turh the instrument about the vertical axis; the run center must remain
stable in this process, otherwise repeat the run center determination.
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» Precision centering:

- Shift the tribrach on the tripod head until the image of the ground mark is
in coincidence with the circular mark of the optical plummet. Tighten the
clamping screw (25) of the tribrach. :

- If necessary, repeat the precision leveliing and precision centering processes
until the tubular level always returns to its initial position after rotation of
the instrument and the ground mark remains constantly inside the circular
mark.

O Humid weather and rain:

¢ Protact the instrument with the plastic cover during prolonged breaks.
« Wipe the instrument with an absorbent cloth and let it dry completely in a
warm room , with the case open.

0 Sun:

« In intense sun radiation, place the instrument under a field umbrella for

measurement.

. A 5.3 Telescope Focussing and Sighting

Q Focussing the crosslines:

« sight a bright, evenly coloured surface (sky, white paper),
» turn the eyepiece (%) until the line pattern is sharply defined.

O Focussing the target point:

« Turn the focussing control (7) until the target point is sharply defined.
— Checking for parallax:
If you slightly move your head in front of the eyepiece, there must be no
relative movement between the crosslines and the target; otherwise, check
the focussing.

& Sighting of the sun or strong light sources must by all means be avoided. This
may cause irreparabie damage to your eyes,
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A 6 Power Supply

A 6.1 Instructions for Use of the LG 91 High-speed
Battery Charger

The Rec Elta® C total stations are powered by the NiCd batteries (70 81 55, 4.8V,
2.0 Ah) which can be recharged with the LG 91 battery charger (70 81 50 -
9912/13). For Rec Elta® CM/CMS, you use the external battery 708145-2901 and the
LG 20 battery charger (70 81 00).

0 Note the following instructions before starting the charging process (to
ensure optimum battery service life):

» Protectthe LG 91 against humidity.

= « When charging is started, the temperature of the battery must not be less

than +10"Cand higher than 35°C,

« A battery heated up by charging should not immediately be charged again;
wait until it is lukewarm (35°C).

« Before the first use, check the voltage setting of the slide switch on the
underside of the LG 91. It can be setto 115 V and 220 V mains voltage.

O Charging process

» Insertthe battery cassette in the recess of the LG 91 and fasten it with screws.

« Connect the LG 91 to the mains. .

« The red pilot lamp indicates that the chage current is flowing.

» Charging of an empty 2.0 Ah battery takes approx. 3 to 3.5 hours.

o After power failure in the mains. the LG 91 automatically resumes charging;
the overall charging time of approx. 3 hours is not exceeded.

0O End of charging process

» Flashing of the red pilot lamp indicates the end of the charging process.
e A trickle current continues to flow, :
» Batteries cannot be overcharged.

O Technical data

1 e Input: 230Vor 115 V£ 10 % A.C.
= Qutput: 4.8V, 1800 mA D.C.
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A 6.2 Instructions for External Power Supply from a Car
Battery

The external power pack for Rec Elta® comprises a DC/DC converter (mabile power
adapter CPA 20 WR 05} which converts the voltage of the car battery from 12V to
BV. The plug for connection to the cigarette lighter is a standard plug which fits
into al! normal car cigarette lighters. At the other end, an 8-pin circular plug is

provided for connection to a Rec Elta®,

1 Fusing:

The converter is protected at its input by a 5A fuse (slow-blow fuse) which is
instalied in the cigarette lighter plug and is accessible by simply removing the pin.

The pin of the cigarette lighter plug is the positive pole (4), the lateral contacts
must be connected with the negative pole {vehicle chassis).

The converter is protected against confusion of the poles. To reliably avoid any
damage, however, the polarity in the car should be checked beforehand.

O Accessories:

When using the converter, replace the battery pack on the Rec Elta® by a
balancing weight, cat, no. 708186 ~ 9500,

The cable length of the DU/DC converter totals 1.6 m. Since this is usually not
sufficient to connect the cigarette lighter in the car with the socket on the Rec
Elta® without obstructing measurement, Zeiss offers two additional cables:

1. Combined power/data cable for Rec Elta® (70 81 77 - 9350) with:

s B8-pin circular plug for Rec Elta®,

e 25-pin connecter {female) for Rec 500, -

s B-ping circular plug for power supply (DJ/DC converter), total cable length

1.6m. :

One end of this cable is plugged into the Rec Ela®. At the other end, two plugs
are provided, a drcular plug for power supply and a 25-pin plug for data output,
used here for Rec 500. -

2. Extension cable for power supply (70 81 77 - 9360), 8-pin plugs at both ends, 10
m long.
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A 7 Alignment

A 7.1 Eliminating the Collimation Error

A collimation error exists if the line of sight of the telescope is not perpendicular
to the ftilting axis of the telescope. This error affects angle measurement
performed only in one telescope position.

The arror is usually measured in the ADJUST program and is then automatically

 taken into account if it does not exceed + 2'40",

If it exceeds = 2'40", set the collimation correction in the ADJUST program to 0
and adjust the telescope reticle manually.

For this, remove the ring cap {6}, sight a well-defined target with an approximately
level line of sight in both telescope positions, and determine the corresponding
directions in the HZ-V mode of the MEASURE program. Average the directions
and set the average with the Hz tangent screw. Then use the adjustment screws to
shift the reticle until it is in coincidence with the target again. :

Before tightening an adjustment screw, loosen the opposite one. Make sure that
both adjustment screws are tightened after completion of the alignment.

F” po not change the alignment in the vertical direction. Mechanical elimination
of the index error can only be performed by the service staff.

A 7.2 Aligning the Alidade Level

An absolutely stable setup of the instrument is essential here, i.e. make sure the
instrument is fastened in the tribrach with the cdamp and the tribrach is secured on
a stable tripod with screw (25).

For the alignment, turn the instrument in such a way that the alidade level (11) is
parallel to the line connecting two footscrews. Center the bubble using one of the
two Tootscrews.

Then turn the instrument through a right angle so that the level points to the third

- footscrew. Use this footscrew to center the level as precisely as possible.

Turn the instrument in the opposite direction, and eliminate one half of the
hubble error with the third footscrew and the other half with the [evel adjustment
screw.

0 Note the following for alignment:

» Avoid any one-sided heating of the level.

« Before tightening an adjustment screw, loosen the opposite adjustment
SCrevy.

« After completion of the alignment, both adjustment screws must be firmly
tightened.

» After the alignment, the level must be properly centered in any sighting
direction of the instrumetn.

Align the alidade level with utmost care and regularly check the alignment.
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A 7.3 Aligning the Optical Plummet

Optical plummets are either installed in the vertical axis of the instrument or
mounted on the tribrach {(EWL type), or they are available as insertion plummets
with a vertical eyepiece for ground points (V or VW), with a horizontal eyepiece
(NZ or NW) or for ground and roof points (NZ or NZW). ‘

The line of sight of the optical plummet is the optical extension of the vertical axis.

The optical plummets in the instrument and those for insertion in the tribrach
require the same alignment procedure and are identical with regard to testing and
realignment.

First check the levels, see section 3.4.- Then shift the reticle in the plummet
telescope using the adjustment screws until the image of the same target point
remains centered when the plummet in the vertical axis is reversed through 180°.

If you use an optical plummet permanently mounted on the tribrach, you can
determine the nominal lighe of sight by means of the plumb boh. You can also
turn the complete tribrach on the tripod head through 2 x 120° , depending on the
shape of its base plate. Mark the initial position on the tripod head to ensure that
the center of the tribrach can be returned to the same position after the rotation.
Level again after the rotation.

¢

A 7.4 Aligning the Levels on Accessories

Levels are used to align instruments or instrument components in relation to the
direction of gravity, e.qg.:

« Vertical alignment of vertical axes

Vertical alignment of optical plummet line of sight
Horizontal alignment of centering systems
Horizontal alingment of telescope line of sight
Vertical alignment of prism staffs

. * ¢ @

Checking the alignment and its correction are extremely easy with levels mounted
on a tribrach, with tubular and circular levels of instruments and with insertion
plummets. After precise centering of the bubble using the scale or centering circle
of the level, and 180" rotation in the vertical axis, the bubble error amounts to
twice the alignment error. Eliminate half the error using the leve! adjustment
screws and the residual error using the tribrach levelling screws,

The circular level on the centering rod can also be "reversed" and can be checked
and aligned as described. Instead of adjusting the tilt with the tribrach screws,
align the perpendicular position of the centering rod by shifting the tribrach on
the tripod head.
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A 8.2 Catalog Numbers

QO Power Supply

708155
708146-9901
708150-991213

708100
708157 - 9360

708177 - 9350

708186 - 9500

O Tripods

707227
707270
707287
707288
706128

O Tribrachs

707125
701725/9001
707126
707127

Battery pack 4.8V, 2.0 Ah

External battery 6V, 7 AR

LG 91 battéry charger 90-120V,185-264V, 50/60Hz for 708151 -
52 -54 and 55

LG 20 battery charger for 708146-9901

Extension cable for power supply, 10 m long, 8-pin plugs at
both ends

Combined power and data cable for Elta/ RecElta® with

8- pin dreular plug for Efta/Rec Elta

25 - pm connector for Rec 500

8 - pin circular plug for power supply, 1.6 mlong

Battery cassette with balancing weight for use with external
power supply

S 27 tripod

Prism staff with graduation

Extension {1m} for prism staff

Tripod for prism staff

Centering and height measuring rod (height-invariant)

ED tribrach for Zeiss centering system

ED tribrach for centering rod

EW tribrach for Wild centering system

EWL tribrach with attached optical plummet

0O Optical plummets

706137

706138 - 9901

706139 - 9901
706141
706142

706143

V optical plummet for ground points, verticai eyepiece, for
insertion in ED tribrach :
N optical plummet for ground polints, horizontal eyepiece, for
insertion in ED tribrach

NZ optlcal plummet for ground and roof points, horizontal
eyepiece, (in ED tribrach)

VW opt:cal plummet for ground points, vertical eyepiece, for
insertion in EW tribrach

NW optical plummet for ground points, horizontal eyepiece, for
insertion in EW tribrach

NZW optical plummet for ground and roof points, horizontal
eyepiece (EW tribrach)
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0O sighting targets

706704
706705
706706
706814
706815

O Reflectors
706765

706767
704538
706762
706763
706824
706769

706770
7068186

Sighting target for Zeiss centering system

- Sighting target £

Sighting target for use on KTR 1
Sighting target E with adapter for use in Zeiss centering system
Sighting target E with adapter for use in Wild centering system

KTR 1 N reflector, tiltable { incl. 1 prism ) for mounting on prism
staff 707286, extension 707287 or center spigot 706767 or Wild
adapter 704538

Adapter for insertion of KTR 1 in tribrachs with Zeiss centering
system :

Adapter for insertion of KTR in tribrachs with Wild centering
system

ETR 1 N reflector, rigid { ind. 1 prism } for mounting on prism
staff 707286 or extension 707287

ETR 1 S reflector, rigid { incl. 1 prism } for mounting on prism
staff 707286 or extension 707287

Corner sighting reflector, complete, comprising:

ETR 1 N, corner sighting staff and sighting collimator -

T 3 crossbeam for extending KTR 1 into a triple reflector

T 7 crossbeam for extending KTR 1 into a 7x reflector

T 19 crossbeam for extending KTR 1 into a 19x reflector

O Special accessories

708186 - 9100
704116
704105 - 9901
704137
706334
706776
707264
706768

O Cases
709617

708566

Slip ring option

Ninety-degree eyepiece

Zenith eyepiece F

Objective filter for sun ohservation

Reticle ililumination (for sighting reflectors in adverse light
conditions)

ETR 1 adapter 106 mm for mounting ETR 1 on prism staff
707281 (not incdluded in E Series)

KTR 1 adapter 6 mm for mounting KTR 1 on prism staff 707281
{not included in E Series}

Adapter 181 mm for mounting KTR 1 in Zeiss tribrach system

Accessory case accommodating:

two ED or EW tribrachs, two adapters for DIN or Wild centering
system, three KTR 1 refiectors, four ETR reflectors, two T 3
crossbeams, one T 7 cross beam

Case for Rec Elta
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The level on the tribrach which cannot be "reversed" can be aligned after a device
with a vertical axis has been inserted in the centering system. When the level of
this device is centered, eliminate the complete bubble error of the tribrach level
using its adjustment screws.

The dircular level on the prism staff can be checked and aligned after the staff has
been vertically aligned by different means, e.g. by setting up the staff in a tripod
or by using a plumb bob or theodolite for perpendicular alignment.

If a staff tripod with three legs is available "alignment by reversal” as described
ahove Is possible by rotation in the tripod.

A telescope level can be aligned by vertical dircle readings and circle setting. This -
must be preceded by the determination of the vertical index error. If the V circle
readings obtained by sighting the same target in telescope positions | and 11 add
up to precisely 360°, the telescope line of sight is horizontal for the V circle reading
of 90° and the telescope level is centered; otherwise center it on the scale using its
adjustment screws.
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A 8 Accessories

A 8.1 Description
The entire system features an identical height of the trunnion axes above the
supporting surface of the tribrach:

+ 158 mm with DIN center spigot
» 196 mm with Wild centering system

The height of the trunnion axes of KTR or the sighting target above the mounting
surface is 100 mm. :
& Tripod

The 5 25 tripod (c_at. no. 70 72 25) is supplied with the instrument.

During use, make sure that its wooden parts are tight; the upper joints and the tips
are fitted with adjustable screws.

The friction of the leg joints can also be adjusted using the 6 hex socket screws
directly below the axes. When you lift the tripod by its head, the legs should fold
together slowly. :

O Tribrach
The equipment includes the ED or EW tribrach. The only different between them is
the centering system: DIN center spigot (ED} or Wild centering system (EW).

The footscrews are self-adjusting, i.e. adjustment is not required. The circular level
can be aligned using two capstan screws, see section 3.4,

O Reflectors

The reflectors for distance measurement have been designed on a modular
principle.

O Prism staff

The prism staff for setting up tiltable reflectors features an adapter. The 5/8°
threaded top of the telescopic staff with graduation can be removed and turned.
Then an M 8 thread for a non-tiltable reflector is available at the top.

In both cases, the graduation indicates the height of the prism above the staff tip.
The extension can be screwed in between the telescopic staff and the adapter. One
meter then has to be added to the height read from the scale.

The removable top of the prism staff alse permits attaching an extension at the
lower end of the prism staff.
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