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Easy to Master 
The E12 couples sophisticated instrument design with 

state-of-the-art electronics know-how in a unique manner. 
This balanced combination ensures the instrument's ope
rational simplicity and, as a consequence, unprecedented 
dependability. 

Only two footscrews are needed for the preliminary 
levelling of the instrument. The liquid compensator auto
matically takes care of the fine levelling operation. 

You sight the target with the find er collimator and then 
align the telescope accurately with the elevation and azi
muth knobs. You can read the measurements in the display 
window almost at the same instant or you can record them 
at the touch of a button: that' s all it takes. You will become 
completely familiar with the E12 in a very short time. 
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Kern's 
Modular Instrument System 
Has Triumphed 

The E12 electronic theodolite is arbitrarily combine
able with all other components of the Kern modular instru
ment system. 

Used together with a series 500 distance meter, a field 
computer, e. g. the Kern ALPHACORD or the HP-41, it 
becomes a full-scale computer-controlled tachymeter. 

The Kern ALPHACORD or the HP-41 pocket calculator 
and the Kern RD10 remote receiver allow free stationing, 
point surveying and laying out, and reliable transmission of 
data to conventional office computers under the SICORD 
system. 
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The Universal Theodolite 
Today, the E12 is the electronic engineer's ultimate 

theodolite for civil engineering and construction site sur
veying. 

lt will a accompany the surveyor during the planning 
and design phases, during the construction of civil engi
neering and building projects, and then in subsequent veri
fication or control measurements in the milligon (1011

) 

range. 
Fundamental measurements such as traverse nets and 

smaller triangulation jobs can be handled very efficiently. 
The E12 tachymeter is su itable for trigonometric elevation 
surveys as weil as for virtually any other surveying and 
setting out application. 

This easy-to-operate instrument is a genuinely useful 
tool. 

The Electronic 
Measuring Principle 

The Kern E12 is equipped with an electronic circle 
reading system which automatically determines angular 
values and digitally displays them on a liquid-crystal (LCD)i 

readout. l 
Unique Angular Measuring Method 

The electronic angle scanning system of the E12 oper 
ates according to the incremental measurement principle

1 
ll"he horizontal and vertical circles bear 20.000 radiaI 
rnarks; the width of each mark is identical to the spacing 
between the marks. For the actual measurement, a seg 
r:ient of the circle is projected onto the diagonally oppo) 
ite circle position. The imaging optics slightly enlarge 

the segment and thus the graduations. The superposition 
of both graduations produces a so-called moire pattern. 
When the telescope is turned, the bright/dark period 
(moire) will move past a photodiode. lt counts the moving 
brightness extremes (coarse measurement) and also ana
lyses the light intensities within a bright/ dark period (fine 
measurement). The microprocessor combines the coarse 
and fine measurements to calculatethe final angularvalue. 

The horizontal and vertical angles are available on two 
liquid crystal displays and at the data output port of the 
theodolite. 

Handy, Accurate and Dependable 
The angular values are automatically and continuously 

updated. A knob with a safety interlock can be used to zero 
the reading on the horizontal circle. Any other reading 
can be entered with a Kern ASB command via the field 
computer. The E12 will provideangular measurements with 
a direct reading of1 mgon or 2". The standard deviation of a 
direction measured in both positions is 0.6 mgon (or 2"). 
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Kern Telereading 
The ASB system installed in the E12 (ASCII single bus) 

incorporates an extensive list of commands that can trans
mit data and initiate functions. 

The information flow of the system (which is also 
known as Telereading) takes place directly between com
puter, theodolite and distance meter or even via modern 
and telephone. 

Apart from the measured values, the computer can 
also access other parameters from the theodolite, such as 
instrument number, scale factor, etc. In the opposite direc
tion, the computer can send information to be displayed 
on the theodolite. Reference values for setting out jobs or 
known orientation directions can be reliably displayed 
where they are needed: at the theodolite or at the target 
point. 

Upto10 instruments can beconnectedtotheKernASB 
at the same time. Systems with several observation sites 
are used in industrial environments and for deformation 
measurements. Telereading is a genuine pioneering achiev
ement by Kern! 

Elevation - Stabilized 
Levelling System 

The E12 with Kern centring system only has two footS:1], for levelling purposes. The third support point is 
1 in the centre of the instrument. The instrument is 

pivoted about this point when the footscrews are adjusted. 
The instrument height remains unchanged. This makes 
the levelling operation more convenient and more accurate 
at the same time. The E12 can also accommodate other 
centring systems. 

Index Error Display 
The «index» switch position allows the operator to 

determine the error of vertical collimation. lt is displayed 
and the measured vertical angles are automatically cor
rected by the computer. Once the index error has been 
determined, even measurements in only one position are 
error-free. 

Essentially: 
The Liquid Compensator 

The tried and tested wear- and maintenance-free liquid 
compensator has been used for years. lt automatically eli
minates the influence ofthe vertical axis inclination in verti
cal and horizontal angle measurements. lts key features 
include a high degree of centring accuracy (0.03 mgon) 
and good damping characteristics. 

lf the theodolite is leaning at an angle outside the com
pensator range of 50 mgon (2.5'), the display is switched 
off: automatic dependability! 



Power - From Any Source 
Usually, no two surveying assignments are the same. 

Similar versatility should be available when it comes 
to powering the surveying instruments. Therefore, Kern 
offers several options: 
- For jobs which require a great deal of unconstrained 

movement: the lightweight, rechargeable 5 V battery 
cassette which attaches to the tripod and offers 
7 hours of operating time (20 °C) 

- For longer surveying jobs with few station changes: 
the rechargeable 12 V battery (7 Ah and 10 Ah) for 
operating periods of 18 and 27 hours, respectively 
(20°C) 

- For power from non-Kern sources: connection to ex
ternal batteries rated between 5 V and 15 V, variable: 
a cost-effective solution for long periods of operation 

- For mains operation (110/ 220 VAC): the power supply 
adapter. 
No other instrument maker offers as many power sup

ply options as Kern. This versatility is a result of the pro
prietary modular concept too. 

Details Provide E12 
Convenience 

Available in the standard instrument: 
- Convenient reading of measured values due to big 

liquid crystal display 
- Optical plummet in the alidade 
- Angle readings provided either in gons, degrees or 0/oo 
- Readings of horizontal differences or elevation diffe-

rences in metres or feet 
- Angle readings only to the third digit if instrument is 

insufficiently levelled 
- Adapterless mounting on all Kern centring plates due 

to automatic engagement of a clamping Jever 
- Equipped with Kern MULTIBASE, the centring system 

for every standard 
- Use of battery cable for data transmission. The E12 

remains freely rotatable 
- RS-232-compatible interface 
- lntegrated in the E12 microprocessor: command set 

for software-level instrument control as weil as func
tions to support the setting out operations 

- Rapid conversion to tachymeter 
- Foam rubber-cushioned carrying case for E12 with 

attached distance meter. 

ff the instrument is not sufficiently leveled, only the 
first three digits of the angle readings are displayed. 
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Upgradeable into the Full
Scale Measurement Storage 
and Computing Unit 
Kern SICORD 

The E12 can be converted into a compact, computer
assisted tachymeter station with a Kern series 500 dis
tance meter and a field computer (e. g. Kern ALPHACORD, 
HP-41, Toshiba etc.). The RD10 remote receiver enhances 
the usefulness of the tachymeter configuration. 

The Kern E12 Tachymeter 
A series 500 electro-optical distance meter will con

vert the E12 into a tachymeter. The distance meter is 
mounted onto the telescope which remains fully transi
table. 
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The E12 computes the horizontal distance and the ele
vation difference from the slope distance measured by the 
distance meter. Both values are also available on a digital 
display (see brochure No.127). 

At the same time, the Kern RD10 remote receiver is 
capable of displaying all computed and measured values 
at the reflector site (see brochure No.149). 

Kern SICORD, a Perfected System 
Kern SICORD provides application-oriented process

ing capabilities for the measurement data supplied by the 
field instruments. lt incorporates field computers as well as 
portable or stationary personal computers with the appro
priate software. 

The E12 is equipped with RS-232 and HP interface 
loop (HP-IL)-compatible output ports. 

Operating software in the measuring instrument and 
the field computer makes it easier to operate the instru
ments and enhances the surveyability and dependability of 
field work. Surveying-specific software modules can be 
used according to requirements and applications. 

ELFIE program package: 
The electronic field book for portable PCs such as the 

Toshiba orthe HP110. ELFIE displaysentirefield bookpages 
on the screen. The layoutofthese pages is user-defineable. 
You can divide up your electronic field book pages to suit 
your own personal requirements without needing to know 
a programming language and without the aid of an ad
ditional computer. 

In addition to the abilityto store, change and annotate 
measurement data, ELFIE will compute instrument station 
and detail point coordinates, verify them and finally trans
mit them to other data storage facilities or printers. 

Program package AA: 
Computation and transmission software for HP-41 

handheld calculators. AA computes free stationing by 
resections or Helmert transformations; surveying and the 
setting out of points is done in accordance with the Kern 
method using the RD10 remote receiver. The program 
transfers results to other data storage media. 

Program package MEMOP: 
Memory management software for the HP-41 hand

held calculator. 
Program package GEOPAC: 
Computation and memory management software 

similar to the AA and MEMOP packages for the KERN 
ALPHACORD field computer. 

The programs, written by surveyors for surveyors, are 
described in detail in brochures 113 to 116. 



Kern SICORD With Field Computer ALPHACORD 
The exceptionally rugged Kern ALPHACORD field 

computerwith a storage capacity of 128 KB is the compact 
solution for large data volumes. lts main features are the 
complete 42-key alphanumeric keyboard the two-line 
32-character digital display and the weatherproof casing. 
The Z80 processor, the CP/ M operating system and the 
built- in serial (RS-232 C) and parallel interfaces make the 
Kern ALPHACORD a genuine portable computer for the 
field. 

With its standard programs for the storage of over 
2000 blocks of measurements and its capability of build
ing customized data record structures, theALPHACORD is 
tailored to the needs of the surveyor. The SI CORD program 
package GEOPAC allows free axis stationing and coordi
nate-based surveying and laying out. 

Only one and the same button must be actuated to 
record data or to initialize a distance measuring too. The 
ALPHACORD can be conveniently hand-held or mounted 
on the centring head to turn with the theodolite. 

The Most lmportant 
Technical Features 
Display 
Measuring unit, selectable. 400 gon, 360°, 6400 0/oo 
Displayed values. . . Vertical angle, horizontal direction; 

vertical axis inclination, index error, 
trouble shooting; with DM: horizontal distance, 

height difference 
Accuracy 
Smallest angle unit . . . .. . . . 
Standard deviation (DIN 18 723) 

Measuring princip/e 

2", 0.001 gon 
... 2", 0.6 mgon 

Angle measurement . . lncremental, with diametrically 
scanning 

Actual angle display. . . . . . . . . . . . . . . Every 0.3 s 
Fine leveling (automatic) and 
measurement of the vertical axis 
inclination . . . . . . . . . . . . . Two axes compensator 

Automatie control functions 
Trouble shooting for circle measurement, 
for initialisation and for data transfer . . . Note in display 
Compensator out of measuring range .. Display integer 
lnsufficient power supply. . Points in the display 

Power supp/y 
Modular power supply unit. 
Battery cassette . . . . . . . 

12 V, 7 Ah and 10Ah 
. . . 5V, 7 Ah 
5to15V, D.C. Other batteries ....... . 

Operation time without DM (20 °C) 
Modular power supply unit (10Ah) . . . 27 h 

6 to 8 h Battery cassette . . .. . .. . . . . . . 

Temperature range 
Operation .. . 

Data transfer 
Data output 

Codes ... 
1 nterfaces. 

Weight 
Theodolite 
Distance meter 

- 20 °C to +50 °C 

2 (on support and on 
the instrument base) 
... . BCD and ASCII 

. ASB, ASCII Single Bus, 
integrated (RS-232-compatible); DIF 41, 

additional (HP-IL-compatible) 

19.2 lb. (8.7 kg) 
. 3.5 lb. (1.6 kg) 
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Kern Software: 
The Bridge Between Field, 
Computer 
and Draughting Table 

All technical data in brochure No.131 

In the age of information technology, the computer 
will assume an ever more important role in surveying. With 
the modular Kern instrument system, the interface to your 
computer is already available. 

The ASB interface makes it possible to connect Kern 
instruments to virtually any data processing system. The 
straightforward Kern software concept will support all 
tasks from surveys in thefield to draughting operations and 
data processing in the otfice. Create the bridge between 
the field and the otfice. Kern has the modules you need. 

Kern & Co. Ltd. 
Mechanical, Optical 
and Electr6nic 
Precision Instruments 
CH-5001 Aarau, Switzerland 
Telephone 064 251111 
Telefax 11/111 064 24 80 22 
Telex 981106 
Telegrams Kern Aarau 

Kern Svenska AB 
Rissneleden 140 
S-172 48 Sundbyberg 
Telefon 087330190 


