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Congratulations on your choice of the TOPCON Auto-Level,
in the AT-G Series, which we are sure will serve you well
and continue to give you full satisfaction for many years to
come.

The TOPCON Auto-Levels are precision instruments, which
should be handled in the recommended manner. Therefore,
it is recommended that you carefully read this manual before
you use the instrument in the field, even if you have had
previous experience with TOPCON surveying instruments.

This manual will not only introduce you to its operation, but
will give you some information on its construction, as well as
adjustments, so that you may use the instrument with
maximum efficiency and obtain optimum performance from
it, as well as extend its service-life.

Specifications and designs of the AT-G Series Auto-Levels are
subject to changes, when found necessary to improve the
quality of the instrument, without advance notice.




IMPORTANT

(1) Readings will be incorrect, if the eyepiece has not been
properly adjusted for the user’s eyesight and/or if focus-
ing is improper, since this will introduce parallax and,
therefore, give wrong results,

{2) Always rotate the fine horizontal knob in the tightening
direction, or in the clockwise direciton, and stop, when
fixing a sight.

{3} For high precision surveying operatjons, always cover
the instrument and tripod with some type of awning or
umbrella to shield them from strong sunlight.

{4) Protect the instrument from shock and vibrations, when
carrying or transporting the instrument.

{5} After using the instrument, brush away dust on all
exposed surfaces, then wipe clean and dry and, finally,
store (in the carrying case) in a well-ventilated location.

(6) When the lens surface must be cleaned, always brush or
blow dust or dirt away first, with the cleaning brush or a
rubber-ball air blower. Then, wipe the surface gently
with a soft well-washed cotton cloth or lens cleaning
tissue. If necessary, dip lightly in alcohol or a mixture of
alcohol and other and then wipe the lens surface gently
with ever-widening circular motions, from the center
out.

Do not rub the lens surface on any condition but repeat,
if found necessary.

{7) Clean the plastic carrying case with neutral detergent or
water. Do not use benzine, thinner or any other chemi-
cal solutions.

{8) Use tripods with a tripod screw of 5/8 in. diameter and
11 threads per inch, as per J | S B standards.

{9} Do not dismantle the telescope or revolving parts of the
instrument. Contact the nearest experienced and well-
equipped factory, if you think that the instrument must
be overhauled or repaired.
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FEATURES

=

Fast in Speed and Stable Automatic Leveling Action

The AT-G Series incorporates a magnetically-damped
compensator which is not affected by fine vibrations
and realizes very stable precision, thus enables to speed
up the automatic leveling action greatly and precisely.
Four special plastic ribbons are used for hanging the
magnet damper compensator system and, therefore,
there receives no influence from the magnetic field.

Water Resistant Telescope Construction

The instrument has a completely water resistant tele-
scope and thus is ideal even in the wet-surveying op-
erations, such as in light rains or in the tunnel, with
dry gas (nitrogen) sealed inside the telescope tube which
effectively prevents condensations on the lens surface.

Clampless Fine Horizontal Adjustments

Fine horizontal adjustments are possible at any point
through 360° (4009) of the arc, without clamping action,
thus speeding up target alignment, and fine horizontal
knobs are available on both sides, for very easy and
speedy adjustments.

Horizontal Circle

The horizontal circle is graduated from 0° to 360° (Og to
400g) in clockwise direction in 1° (1g) spacing, and a
value is indicated for each 10° {10g).

Very Fast Instrument Set-Up

Very fast instrument set-up is possible because the base
plate can be used for fixing on top of dome head tripods,
such as the TOPCON Dome Head Aluminum Tripod, in
addition to standard flat head tripods.

STANDARD SET COMPOSITION

A Model AT-G4 or AT-G6
B Plastic carrying case

C Lens cap

D Instruction manual

E Heaxagon wrench

OPTIONAL ACCESSORIES

1. Dome head aluminum tripod
2. Type E aluminum tripod
3. Plump bob set
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NOMENCLATURE

1)
2)
3)
4)
5)
6)

Aiming sight

Objective lens

Circular level viewing mirror
Telescope eyepiece

Circular level

Horizontal circle

7)
8)
)
10)
11)

Eyepiece cover

Base plate

Focusing knob

Fine horizontal knob
Leveling screws




BASIC OPERATING PROCEDURES

1. Setting Up the Tripod
. Use tripods with a tripod screw of 5/8 in. diameter and

11 threads per inch, as per /| S B standareds, such as the

TOPCON Type E Aluminum Tripod or Wide-frame Wood-

en Tripod and the Dome Head Aluminum Tripod.

1) First, extend the extension legs to suitable lengths
and tighten the wing nuts on their mid-sections.

2) Tighten the hexagonal key fastening system on the
side of the tripod head so that the tripod legs don‘t
fall too loosely. Place the tripod over the required
point, with legs spread about a meter apart or at such
angle as will insure stabillity of the tripod.

Place one tripod leg in position and then used the
other two to approximately level the tripod head.
If necessary, adjust leg extension, too.

3) Press the shoes on the tripod legs firmly into the

ground and anchor the tripod securely.

——Instrument

———Tripod head
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2. Attaching the Instrument to the Tripod Head

Take the instrument carefully out of the carrying case and

place it on the tripod head.

1} Align the tripod screw to the socket on the base of
the instrument. And, when aligned, screw in the
tripod screw until the instrument is securely fixed on
the tripod head.

2) If the horizontal circle is being used for measuring
angles or establishing a line, the instrument must be
set up exactly over the point with the plumb bob.

3) Use three leveling screws and center the bubble of the
circular levei or, in other words, level the instrument,
If a dome head tripod is being used, in this case, how-
ever, simply loosen the tripod screw slightly and
move the instrument around on top of the tripod
head, while checking the circular level. When the
bubble is located inside the red-colored circle, in
this case, tighten the tripod socket.

. Setting the Instrument Up Over the Point

When the instrument is used to measure angles or to es-
tablish a line, the instrument must be set up exactly over a
particular point, with the plumb bob.

1) Hang the plumb bob hook on the plumb bob hanger
of the tripod screw.

2)  Next, suspend the plumb bob string from the plumb
bob hook and adjust string length with the slipping
device so that the plumb bob is at a suitable height.

3) If the instrument has not been set up over the re-

quired point, move the instrument bodily over to the
point, without disturbing the relation between tripod
legs and tripod head. Place down in position so that
plumb bob is about one centimeter or so directly over
the point.
Grasp two of the tripod legs and adjust with respect
to the third leg so that the tripod head is level at a
convenient height, with sufficient spread of the legs,
when the two legs are allowed to touch ground.



4) Finally, press each leg firmly into the ground while
watching the plumb bob and tripod head.

5) Next, loosen the tripod screw slightly and slide the
instrument on top of the tripod head, if further
adjustment is required to position the plumb bob
directly over the point. Then, tighten the tripod
screw.

4. Leveling the Instrument

1) Use the two leveling screws (which are farthest from
the circular level) to move the bubble of the circular
level. In other words, rotate the screws. in the arrow-
indicated opposite directions which will shift the
bubble of the circular level so that it is located on a
line perpendicular to a line running through the cen-
ters of the two leveling screws being adjusted, as
illustrated.

2) Next, revolve the remaining leveling screw and shift
the bubble towards the center of the circular level.

Leveli cre :
ling sefew A Leveling screw B

Leveling screw C

If the bubble cannot be centered properly, repeat the

operation from the beginning.
NOTE:
Do not touch the telescope during this procedure.

5. Adjusting the Eyepieces

The telescope eyepiece should be adjusted to the user's

eyesight before conducting surveying operations.

1) First, point the telescope towards the light and
rotate the eyepiece adjustment ring fully, by revolv-
ing it in the counter-clockwise direction. (The reticule
cross-hairs will be observed blurred and indistinct, at
this time.)

2) Next, slowly rotate the ring in the clockwise direc-
tion. Stop revolving when the cross-hairs are seen
clearly and distinctly in the field of view.

Always stop adjustments while racking the eyepiece
ring in.

6. Sighting and Focusing
1) Point the telescope in the direction of the target.
Then, sight through the aiming sight and align the
target to the apex of the triangular mark in the
field of view, as illustrated.

rn
“Aim‘ng sight
-

Aiming sight Focusing
! knob

Target -

Telescope z ine
eyepiece horizontal
knob



2) Next, focus on the target, by revolving the focusing
knob in either direction, as required.

3) Finally, use the fine horizontal knob for precise align-
ment of the target.

NOTE:

When precisely aligned, shift the eye to the left and right,
while looking through the telescope eyepiece. There
should be no deviations between the reticule cross-hairs
and the target, in this case. If there is parallax, which
means that either focusing is incomplete or that the
adjustment of the eyepiece was not done properly or
both. In any case, the focusing error must be eliminated
by carefully focusing or adjusting the eyepiece to the
user's eyesight.

OPERATIONS

1. Leveling or Determining the Differences in Elevation

The primary use of the Auto-Level is, of course, for
leveling. The purpose of leveling is, of course, to deter-
mine the elevation of a point or the difference in elevation
between points. Since the line of sight through the teles-
cope of the Auto-Level, which is properly set up, is
horizontal, the differences in elevation is determined by
measuring from this horizontal line of sight.

Rod( 1) Rod({11)
Back sight Foresight
= =

A
A y
Ha

J’;Terr'uporar\,f base level—l—

1) Set up and level the instrument about halfway
between two points, say, A and B, if possible.

2) Sight through the telescope on a leveling rod(I) held
on top of point A and note the rod reading. (Say, the
line of sight is back towards the starting point, or the
“back sight’’, and the rod reading is bA.)

3) Next, sight through the telescope on a leveling rod
(II) held on top of point B and also note the rod read-
ing. (The line of sight, of course, will now be in the
direction that the surveyor is going forward to and,
therefore, will be the “‘foresight”, with the rod read-
ing, say, fB.)

4) Since both sights through the telescope are horizon-
tal, in this case, the difference in the rod readings is

10



also the difference in elevation or height(h), or
h = bA — fB.
The height from the base surface or level, in this case,
can be obtained from the formula —

Hg=Ha +h

2. Measuring a Horizontal Angle

The AT-Gseries has a horizontal circle which can be used
for measuring an angle.

The horizontal circle is graduated in one degree (19)
divisions but numbered every 10 degrees (109), with the
scale calibrated from 0 to 350° (0 to 3909), with the
value increasing as the instrument is revolved clockwise.

B

‘Horizontal circle

1) First, set up and properly level the instrument at the
starting point, say, Point C.

Then, sight through the telescope on the base target,
say, Point A. Align the rod set up on top of Point A
precisely to the vertical cross-hair line of the tele-
scope reticule with the fine horizontal knob.

Then, rotate the horizontal circle ring to make zero
setting of the scale.

2) Next, sight through the telescope on a rod held on
top of Point B and precisely align with the fine hori-
zontal knob. The reading at this time will, of course,
be the horizontal angle between Points A and B, from
Point C, or the angle ACB.

11

Point A Point B * I

Point(A)

Degree Type GaniE)

Point(A) Grade Type Point(B)

3. Stadia Surveying

The AT- G Series Auto-Levels can be used for stadia sur-
veying, which is simply a convenient method for measur-
ing distances with the stadia hairs of the instrument, in
combination with a graduated rod, such as leveling rod or
stadia rod (which is preferable for long distances).

The distance from the center of the instrument to the rod
is found by sighting through the instrument on to the rod
and multiplying the stadia interval or reading (i. e., the
interval between the apparent locations of the bottom and
top stadia hairs on the rod) by 100.

F—L=100—>

1) First, set up the rod on the point.
2) Then, sight through the telescope of the properly

12



3)

leveled instrument and determine the distance or in-
terval "'"" on the rod between the bottom and top
stadia hairs.
The horizontal distance "“L" from the plumb line
center of the instrument to the rod is equal to 100
times the stadia interval or stadia reading or rod
reading or “¢".
If the line of sight is inclined, however, the distance
obtained by the above stadia method must be re-
duced to its corresponding horizontal distance and
vertical distance. To reduce the inclined or slope
distance “S”, in this case, the following formulas can
be used:—

L=S:cosa

V =1/2 S:sin 22

When L is the horizontal distance, V the vertical
distance and S the slope distance.

13

ADJUSTMENT

The Auto-Levels in the AT-G Series are all exceptionally
sturdy and ruggedly constructed instruments, in spite of in-
corporating automatic leveling systems and featuring very
high precision, and, therefore, should seldom require adjust-
ments.

Furthermore, all instruments delivered undergo strict and
rigid inspections, from the time the raw material is delivered
to the factory until the final equipment is thoroughly in-
spected and precisely adjusted, by experienced technicians,
and then carefully packed for shipment to you. Therefore,
unless the instrument is subject to excessive rough handling
during transportation, it should arrive properly adjusted and
ready for immediate use,

Even if itis suspected that the instrument has been subject to
excessive rough treatment by the carrier, be absolutely cer-
tain that adjustment is required before making the adjust-
ment. In other words, check the instrument until it is abso-
lutely certain beyond doubt that adjustment is actually
required and then proceed as explained following.

After adjustments are made, check the instrument once more
to see whether the adjustments have been properly made.

Of course, the adjustments noted following are also impor-
tant for the purpose of obtaining the greatest accuracy and
service from the instrument.

Adjustment of the Circular Level
(1) Set the instrument up on the tripod and carefully center
the bubble of the circular level with the three leveling

( ___Leve\ing S ( \
CH

i

Circular level

e N
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(2)

\_©

(3)

(4)

(5)

sCrews.
Revolve the telescope 180° around its vertical axis.

If the bubble remains centered, adjustment is not
reqguired.

If the bubble moves from the center, however, adjust-

ment must be made, as follows.

r® Y
e

Tighten the circular level adjustment screw on the side

that the bubble has moved to, with the accessory adjust-

ing wrench. This will return the bubble towards the

center. However, return the bubble by only one-half

the amount of error, by this method.

Re-center the circular level bubble with the three level-

ing screws.

The bubble should now remain centered, as the tele-

scope is revolved around its axis.

If not, however, repeat the adjustments noted above

until the bubble remains centered when the instrument
is revolved on its axis.

Circular level
viewing mirror

Circular level

Adjustment
screw
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Collimation of the Instrument
(1) Set the instrument up on a tripod at a point midway

(2)

(3)

(4)

between two walls, which are approximately 50 meters

apart.
£ Qr. £

Level the instrument properly, by centering the bubble
of the circular level with the three leveling screws,

T

T

Place identical scales against both walls and alternately
collimate both scales on a horizontal line of sight, using,
the same number on both scales for this purpose. Thus,
if necessary, adjust the scales up or down, for alignment
to the same scale division or figure,

Move the instrument to a position about 2 or 3 meters
from one of the scales and center the level bubble once
more, with three leveling screws,

/LTI
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(5)

(6)

(7)

Collimate both scales once more, on a horizontal line of
sight, and read the number on the scales,

If the readings on both scales are identical, there will be
no need for adjustment.

If the reading are different, however, adjustment is re-
quired, in the following manner.

Sight the farther scale and shift the horizontal cross-
hair line up or down, as required, until the line is coin-
cided to the same reading as that of the nearer scale,
with the adjustment screws which are exposed when
the eyepiece cover is unscrewed.

A

.

First, loosen the adjustment screw, on the side to which
the horizontal cross-hair line has shifted. Then, tighten
the adjustment screw, on the opposite side to which it
must be moved; by an equal amount.

When making this adjustment, do not loosen the screw
too much at one time but make the adjustment as slight
as permissible, and try to keep the tensions of the
screws same at all times, by revolving the screws by
equal amounts. Revolve counterclockwise to loosen
and clockwise to tighten.

Upon completing the adjustment, check once more to

k74

see whether the same numbers are observed on the
scales when checked in the above manner. If not, repeat
the adjustment once more,

Adjustment screw




OPTIONAL ACCESSORIES

1. Aluminum Tripod, Type E

The Type E Aluminum Tripod has a smooth surface finish
flat tripod head which measures 145mm diagonally, with
a b6mm diameter bore. The extension legs are adjustable
from 0.98 to 1.65 meter in length and have an unigue
fastening system which requires minimum adjustments
and no need to loosen or tighten for each set-up.
Furthermore, the extension legs have greater stability with
a special section shape, while heavy-duty cast shoes with
large spurs allow easier and firmer planting of the tripod.
For maximum visibility the tripod is a colorful yellow and
silver combination.

. Aluminum Tripod, Dome Head

The dome head aluminum tripod is, for all practical
purpose, identical to the Type E aluminum tripod but in
place of the flat tripod head has a dome tripod head with
a 150mm radius, which greatly speeds up instrument set-
up, when used with the AT-G Series Auto-Levels which
have a corresponding base plate.

3. Plump bob set

19

SPECIFICATIONS

AT-G4 AT-G6
Telescope
Length 192mm 193mm
Magnification 26X 24X
Objective lens 30mm 30mm
Relative brightness 1.3 1.6
Field of view 1230 15380
Resolving Power 3.5" 4.0"
Minimum focus 0.5m 0.5m
Stadia constant 0 (0]
Stadia ratio 100 100
Circular Level
Sensitivity 8' /2mm 8" /2mm
Automatic Leveling
Setting accuracy +0.3" +=0:3"
Compensating range 15 5
Accuracy in 1 Km
double run leveling =& PR +&0aig
Horizontal Circle
Diameter 117mm 11 7mm
Minimum division 1¢ 1°
i (1g) (1g)
Weight
Instrument 1.6 kgs 1.6 kgs
Plastic carring case 1.3 kgs 1.3 kgs

20




2
& TOPCON

TOPCON CORPORATION

751 Hasupuma-cha, llabasiihl, Tokyo, 174 Japan
Phone: 3365512520 [Fax 3-3080-4214

TOPCON AMERICA CORPOFIAT[ON
CORFPORATE OFFICH
H5, Wast Century Apatl, Par:mus Mew Jatsey G7652, US4
Phone: 201-061-8450 Fax! 201-387-27 10 Telex) 134398
TOPCON CALIFORN|A
3380 Inclusirs=l BLVD, Suite 105, Wast Sacramentt, CA; 95691,U.5:4
Phoas: 816-374-8575 Fax: $18-374-8325
TOPCON MIDWEST
BA1 Busse Foad, Elk Grove Vilage, IL 60007, L5 A
Fhone; 847-734: 1700 Faxp B47734-1712
TORCON DENVER
103 tnwérness Or. E Uniti Englewoad, Ga 80112, L15.A
Ahonal 303-373-0090 Fax: 303-373-0958
TOPCON LASER SYSTEMS, INC.
5758 Wost Las Positas Bivd neusa-uun CAGHERE, USA
Phone, 510-443-816] Fax: 510-460-1315
TOPCON EUROPE B.V.
Esso Baan 11, 2908 L Capelle a/d 1seel :The MNatherlands
Phone: 10-4585077 Fax: 10-4585045 Telax: 23783
TOPCON BELGIUM
Preonakker 51785 Merchipm, Belgium
Fhone; 052-37. 45,453 Fax: U62.37 45.78
TOPCON DEUTSCHLAND G.m.b.H.
Halskastr, 7, 47877 Willich, Garmary
Phone: 031542000 Fax: 02154.929-11 ) Telex) 8531981 TORC 0
TOPCON S.AR.L.
104108, Hua Rivay 82600 Levallois-Perret, France
Fhane: 1-21086 0404 (MEDICAL) 14108 8430 (TOSOGRASK HIE}
Fa; 1-47390251 Telox: 620207
TOPCON ESPANA S.A.
HEAD OFFICE
Fradert Mompo, 508950 Sanl Just Dasvem Barcelona, Spain
Phone: 3-4734067 Fax 34733932
MADRID CFFICE
Avenida Cludad de Barcelona §1, 1 Planta 28007, Madirid, Spain
Frione: 1-552-4160 Fax: 1:552-4181
TOPCON OPTICAL SVENSKA A, B.
industrivagen 4 P. O Box 2140 43302 Shvedaien Swedan
Phana: 091-261250 Fax: 031-268607 Telex: 21414
TOPCON SINGAPORE PTE. LTD.
Alexandra Distripark Block 4, #05-15, Pasir Panjang Hoad, Shgapore 118491
Fhane: 2THO222 Fax: 23540 Talex: AS 26622
TOPCON AUSTRALIA PTY. LTD.
408 Migtoria Hoad, Sladssville, MSW 2111, Australis
Fhone: 02-08 1 P-4666 Fex; 02-0817- 4654
TOPCON INSTRUMENTS (THAILAND) CO., LTD,
1472530 New Stulberm Bus Station Rinklde-Makamchaizn AD.
Saromiashines Rood, Eargplau Bangkiok, Mol Banghkck 107')011&.3!1!’.1
Frione: G62-435-40072 Fax! G65-435-4005
TOPCON INSTRUMENTS (MALAYSIA) SDN. BHD.
£ Lot 236 Jalan Negara Dua, Pusst Bandas Taman Melawal;
Tamar Metawati, 53100, Kualas Limpur, Maaysa.
Prooe; 03-4078E0 (- Fak: 15-a070756
BLOOMFIELD COMPUTING SERVICES PTY. LTD.
406 Victorla Road| Gladesviie, NSW 2111, Ausiralia
|| Phone: 0258174668 Fax: 02-9917-4654
TOPCON KOREA CORPORATION
Fhyabong Bidg,, 1-1306, Ssochoong, Seoche-Gu, Seold Kives
| Phoner 02-657:9231~2 Fax: 02.556-1928 Telex: K23231 EXTE264
TOPCON OPTICAL (H.K.) LIMITED
2a/F Messa ndusia Builcing, Mo: 5358 Au'Pra Wan'Siraat Fo Tan Fioad,
Enatin, N1, Hang Kong j
Prione: vamoaaa Fax: 26210264
TOPCON CORPORATION BELING OFFICE
Fioom No. 962 Paly Plaza Bullding, 14 Dongzhimen Nandaiis,
Ccnr;crwng Distric|,‘Baljing, 100027  Ching’
Prong: 501-4191-2 Fax: 5014180 |
TOPCON CORPORATION BEIRUT OFFICE
PO/ BOX 78-1002 Antelias, BEIFUTLEBANON
Phons: 361-1-521 118 Fax; 061.1.521118

A310049027 D8H



