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Compasses —

Part 2:

Requ

1 Scope

This part
standard

2 Normative references

The folloyving standards contain provisions which, through referenge in this text, constitute provisions of

ISO 1275
parties td

most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of cU

Internatig

1SO 650§
K, N, T).

ISO 9174
dimensid

ISO 9174
ISO 9177
ISO 1274

3 Defi

For the p|

rements, designation and marking

of ISO 12753 defines requirements as well as rules for designationnand marking for precis
(S) compasses.

3. At the time of publication, the editions indicated weére valid. All standards are subject to r
agreements based on this part of ISO 12753 are encouraged to investigate the possibility of

nal Standards.

-1:1999, Metallic materials — Rockwell hatdness test — Part 1: Test method (scales A, B, C, D

-1:1988, Tubular tips for hand-held_technical pens using India ink on tracing paper — Part 1:
ns, designation and marking.

:1988, Tubular technical pens — Adaptor for compasses.
-2:1989, Mechanical pencils — Part 2: Black leads — Classification and dimensions.

3-1:1999, Compasses — Part 1: Nomenclature, illustrations and equivalent terms.

nitions

Urposes;of this part of ISO 12753, the definitions given in ISO 12753-1 apply.

on (P) and

this part of
bvision, and

hpplying the
rrently valid

E7 F7 G7 H7

Definitions,

4 Req

lirements

4.1 Cases and packaging

Cases and packaging shall be dust-proof. Closures shall have ease of movement and shall not open as a result of
normally occurring vibrations or handling. Recesses shall be such that when the case or packaging is closed, the
compasses, parts and accessories contained within cannot become displaced. Sharp edges and burrs shall be

avoided.

Inspection shall be in accordance with 5.1.
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4.2 Surfaces

Compasses, parts and accessories shall be free of burrs and their surfaces may be high-gloss polished, mat or
otherwise finished. Inspection shall be in accordance with 5.1. All parts made of copper-zinc alloy (brass) or steel
shall be protected from corrosion. Testing shall be in accordance with 5.3.

4.3 Compasses

Legs, joints and central drives of compasses shall be able to move smoothly and without clearance or spring back
(see Table 1).

lable I — Compass requirements

Characteristic Quality requirements Testing

Precision (P) Standard (S) Precision and standard

With standard measuring equipment,
accurate to 0,01 mm. Both compass

Needle offset 0,4 mm max. 1 mm max. legs shall be properly,fitted with
needles for testing
Alignment 1° max. 5° max. With Teasurlng equipment accurate
to 0,1
;I';])erql;lestci)nn:ﬁ(\a/e 14 N-cm to 14 N-cm to With meaSuring equipment accurate
9 20 N-cm 40 N-cm to LN-em

compass head

Torque to bend Measuring device as selected by the

50 N-cm max.D 70 N-cm max.V

the leg joints manufacturer. Opening angle 90°
Spring back 0° 10' max. 0° 40" max: See 5.2

Wear resistance |2 000 openings 500 openings‘at

of compass at 10/min, opening |10/min, opening Mechanical device

mechanism angle (90 £ 5)° angle (90 + 5)°

1) Joints shall not bend when compass legs are opened or closed. Torque to move joints shall be more than torque
to move legs but less than the given values.

closed all the way until they touch\(see Table 1 and I1SO 12753-1:1999, Figure 1). The pivot needle ¢f a drop
compass shall be movable in the.lower position without backlash. Precision drop compasses shall be cgapable of
drawing cir¢les from 0,7 mm t0.10 mm diameter and standard drop compasses shall be capable of drawing circles
from 1 mm o 6 mm, either byJlead (see ISO 9177-2) or by pen point. Inspection shall be in accordance with 5.1.

Standard c*‘mpasses shall show alignment (see Table 1). The needles of precision compasses shall be gble to be

4.4 Compass inserts

It shall be ppssible*to'secure the extremity of the compass inserts into the compass leg socket so that they ¢annot be
turned. Onde firmly secured, needles and leads shall not be able to be pushed back under conditions of prpper use.

Preferred d mancionc-fortha claonmanina diamatar Af tha caoleate of caanace lnac for tneartc ara 2 oy D mm and

T oo T o O T et T o g Ot T et T O N e O UKt O COTMT IO oS 1TC g o 1O ot Ttoar o it Oy

4 mm with a tolerance of H8 for precision and H9 for standard compasses. Inspection shall be in accordance
with 5.1.

4.5 Ruling pens and pen points

The blades of ruling pens for precision compasses and of precision ruling pens shall be ground so as to allow line
widths of 0,13 mm to 0,7 mm and shall have a hardness degree of at least 50 HRC (see 1SO 6508). Standard ruling
pens shall be capable of line widths from 0,25 mm to 0,7 mm. Border pens shall be ground so that they are capable
of line widths from 0,25 mm to 1,4 mm and shall have a hardness degree of at least 50 HRC.

The tips of the ruling pens shall not scratch the surface of the drawing media. Inspection shall be in accordance
with 5.1.
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4.6 Compass attachments for technical pens

Compass attachments for technical pens shall conform to ISO 9176 and the technical pens used therein shall
conform to 1SO 9175-11).

4.7 Resistance to corrosion

After testing, drawing instruments shall show no visible surface corrosion. Correct functioning shall be assured.
Testing shall be in accordance with 5.3.

5 Testing

5.1 Vispal inspection

Visual ingpection shall be made with the naked eye (normal vision).

5.2 Spiing back

Spring back shall be tested as follows. Scratch a 60 mm diameter circle onto a drawing film with the compass using
a needle|with shoulder point fitted in the compass leg for inserts.

Without detaching the compass from the centre, open the compass wider and then bring the shoulder pojnt back into
alignment with the previously drawn circle by means of pressure applied at the lower end of the leg for inserts. After
releasing the pressure on the leg, draw a second circle. The radial distance between the two circles, diyided by the
length of|the compass leg, expressed in minutes of arc, is the spring back.

5.3 Cofrosion resistance

5.3.1 Tdst conditions
See Tablg 2.

In humid|climates moisture can condense on the surface of the tested material, the temperature of wHich is lower
than the femperature of the saturated air in the test apparatus.

The temperature of the air in the testing apparatus is 40 °C during the condensation procedure.
The test thamber climate is either a constant atmosphere or a non-constant atmosphere as required.

The effedt of the condensed water depends on the amount of water on the surface of the material to be tgsted, which
is affected by the temperature inthe'test chamber and by the temperature of the material to be tested.

Compardtive results can only.be achieved under similar test conditions.

1) A standard dealing with tubular tips for hand-held technical pens using non-India ink on tracing paper is not yet available, but is
planned.
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Table 2 — Test conditions for corrosion-resistance testing

© 1SO

Testing climate Duration of one cycle Conditions for the apparatus at equilibrium
1st test 2nd test Total Air temperature Relative humidity
period period 1st test 2nd test 1sttest | 2nd test
period period period period
heating up |heating up
constant atmosphere until until — (40£3)°C | (40£3)°C | ~100% ~ 100 %
termination |termination
16 h incl.
WIth alternating . coaoling (testing °
humidity and 8h 'UCL apparatus 24 h (40+3)°C 18 CO: to ~ 100 % 100 %
heating 28°C
temperature opened or
non-constan ventilated)
atmosphere .
16 hincl.
with alternating |8 h mcl. cooling (testing 24 h (40 +3) °C 18 Eto <100 % L 100 %
temperature heating apparatus 28°C
closed)
5.3.2 Testlapparatus
The test apparatus is a steam-tight climatic chamber. The material of th€ inner walls shall be corrosion-proof and
shall have rfo influence on the material to be tested. In accordance with 5¢3.3, the climatic chamber shall halve a floor
tank to collgct the water. The testing apparatus is heated up by heating.up the water in the floor tank. An example of
a testing chiamber is given in Figure 1.
To avoid prgduction of steam, the water temperature shall not exceed 60 °C. If the amount of water is not sufficient to
heat up thelair inside the testing apparatus, the air can be heated by using another method in addition.

NOTE1 Th
the floor tanK

The dimens
freely, if the

The climatig
conditioning

b heating-up time depends on the type and quantity:of material to be tested, on the relation between water
and wall surface of the testing chamber, and ef_the water temperature.

ions of the climatic chamber and the.arrangement of its thermometers and thermostats may b
testing conditions are strictly adhered to.

chamber shall be equipped with a suitable door or another lockable opening allowing the chal
of the testing materials.

Climatic ch@ambers without floor tanks shall be equipped such that the production of condensation water is

for the matq

rial to be tested.

surface of

e chosen

ging and

sufficient
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The clim@tic chamber shall be in a room without.corrosive agents (e.g. not in a chemical laboratory). Thi

have a tg
protected
(23£2) 1

NOTE 2
condensa

The hold
effect on

5.3.3 T6
5.3.3.1
The floor

hnk with water
re control valve
bmeter

Figure 1 — Example of a testing chamber with walls made of glass

mperature between 18 °C and 28 °C.‘and a relative humidity of 75 % max. The climatic cham
against draught and solar radiation. For comparative tests the room temperature shall
C.

A reduction of the temperaturé “outside the testing chamber automatically leads to an increase in the
ion water.

ng device for the matéerial to be tested shall consist of a corrosion-proof material and should n
the corrosion of the material to be tested.

sting procedure
lest setup

tank shall be filled with pure water (de-ionized or distilled) to a minimum height of 10 mm.

5 room shall
per shall be
be normal

broduction of

ot have any

The dra

ingrinstruments to be tested shall not show any influence on each other. If the drawing instru

ments to be

tested can be influenced by the amount of condensation water produced, the amount of condensation water shall be
determined with a suitable device within one testing cycle or within a period of 24 h.

The drawing instruments to be tested shall be positioned so that they do not touch each other and radiate heat. The

following

minimum distances shall be strictly adhered to:

— distance between drawing instrument and wall: 200 mm min.;

— distance between lower edge of drawing instrument and water surface: 200 mm min.;

— distance between the drawing instruments: 20 mm min.
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Care shall be taken that during storing no condensation water from the walls of the testing chamber or from an upper
layer of drawing instruments may drop onto the lower drawing instruments to be tested.

For the determination of the comparative amount of condensation water the following device is suitable.

The standard sample is a water-filled test-tube 18 mm x 180 mm. The condensation water which drops down from
the test tube is collected over a glass funnel with a diameter of 55 mm in a cylindrical graduated measure with a
nominal volume of 10 ml.

Place this device between the other samples in accordance with the distances specified above. The lower part of the
test tube hangs on a thread, e.g. made of polyamide, 50 mm above the rim of the funnel that has been put into the

cylindrical graduated measure.

After the dr.
switch on t
heated to th

bwing instruments have been put into the testing apparatus and the testing apparatus hasbee
he heating for the water in the floor tank or the climate testing device and the testing €nvirdg
e temperature for the first test period. This temperature shall be achieved within a period of 1

surface of the drawing instruments shall then be covered with condensation water.

5.3.3.2 Te

The tempen
the samples
measuring.

5.3.3.3 Te

5ting under constant atmosphere

ature shall be the same during the whole testing procedure. An intermediate result is achieved
out of the climatic chamber without switching off the heating and returning-them again immedia

5ting under non-constant humidity and temperature

The test co

sists of a number of climate cycles with a first and a second {est’period. Eight hours after startin

off the hegting to terminate the condensation procedure (1st testiperiod). Then open or ventilate th

apparatus.

n closed,
nment is
5 h. The

by taking
itely after

g, switch
e testing

After anothér 16 h (2nd test period) measure the water level in'the floor tank and add water if necessary. Then close

the testing

Obtain an
immediately

NOTE In {

pparatus and switch on the heating to start a new-cycle.

ntermediate result by taking the samples out of the climatic chamber and by returning thg
after measuring.

ome cases intermediate results can be @achieved immediately after the heating has been switched o

climatic chamber has been opened.

5.3.34 Te

The test co
heating aftg

5ting under non-constant tempeérature

nsists of a number of climate’cycles with a first and a second test period. In a 24 h cycle swit
r 8 h (1st test period) te-terminate the condensation procedure. The testing apparatus remains

After anoth¢r 16 h (2nd test peried) measure the water level in the floor tank and add water if necessary. §

bm again

ff and the

ch off the
closed.

bwitch on

the heatinglagain to start anéw cycle.

Obtain an [ntermediateresult by taking the samples out of the climatic chamber and by returning thém again
immediately after mgasuring.

5.3.4 Ternjination of testing procedure

The test sha is over.

6 Designation and marking

The designation of a compass shall consist of the following elements, in the given order:

a) the description block "Compass";

b) arefere

nce to this part of ISO 12753;

c) the compass type (capital letter, see ISO 12753-1:1999, clause 4);

d) the compass quality: "P" for precision or "S" for standard.
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