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INTERNATIONAL STANDARD

ISO 1204:1990(E)

Reciprocating internal combustion engines — Designation of
the direction of rotation and of cylinders and valves in cylinder

heads, and definition of right-hand and left-hand in-line
es and locations on an engine

engi

1 Scope

This Inte

rnational Standard specifies methods of

designating the direction of rotation and the cylin-

ders of

eciprocating internal combustion engines

and of designating a specific valve in a cylinder

head wh
gine or d

It defineg

n the cylinder head is mounted on the en-
smantled.

right-hand and left-hand in-line recipro-

cating in{ernal combustion engines and locations.on
a reciprqcating internal combustion engine so-that
the positlon of equipment on the engine can\be de-

scribed.

It applieg
gines for

to reciprocating internal_cembustion en-
land, rail-traction and marine use, exclud-

ing engihes used to propel agricultural tractors,

road veh

cles and aircraft. It-may by applied to en-

gines usgd to propel road-construction and earth-

moving machinés, industrial trucks
applications/where no suitable Inte
dard for these engines exists.

2 Definitions of locations on a

For‘the purposes of this Internationa
following definitions apply (see figure

NOTE 1  For the position of the observe

2.1 driving end: The portion of the ¢
substantially nearest to the observer.

2.2 free end: The portion of the e
substantially most remote from the o

2.3 left side: The portion of the er
substantially on the left of the engine
the observer.

and for other
national Stan-

n engine

Standard, the
1).

r, see clause 4.
ngine which is
gine which is
server.

gine which is
as viewed by

/— Free end

Left side

Driving end

s Right side

Figure 1 — Locations on an engine
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2.4 right side: The position of the engine which is
substantially on the right of the engine as viewed by
the observer.

2.5 top: The portion of the engine which is sub-
stantially at the top of the engine as viewed by the
observer.

2.6 bottom: The portion of the engine which is
substantially at the bottom of the engine as viewed
by the observer. '

4 Position of the observer

4.1 Designation of direction of rotation and of
cylinders

The position and direction of view of the observer
when designating the direction of rotation and the
cylinders, and when defining in-line engines as
right-hand or left-hand and the locations on an en-

gine shall be as given in 4.1.1 to 4.1.3.

oftha -obha

The -noa

NOTE2 In Ilhe case-of an engine with a vertical driving
shaft, it is not possible to determine the left side, right
side, top and|bottom. The definition of driving end only
may be used and other locations must be described by the
manufacturer by reference to easily identifiable compo-
nents.

2.7 operating side: The portion of the engine where
the engine iq started, controlled during the operation
and stopped

2.8 exhaust side: The portion of the engine where
the exhaust manifold is located.

3 Direction of rotation

The direction of rotation is illustrated in figure 2.
NOTE 3 Thge direction of rotation of a reciprocating
internal comblustion engine is the direction of rotation of
the shaft which provides the engine driving~shaft
extremity, as|viewed from the position of the, observer
defined in 4.111.

—

N

AY

\

414
e b
engine is considered to be a extension

of the shaft which provides the driving-ex
observer directing his view towards

extremity along the arrow V (seexigure 3).

ALl TITC pvo:t:Cn Sttt oDSeFver—i—+e at'on tO an

of the axis
remity, the
this shaft

v N— ¢

ngine

(@) >

d

Observer Driving shaft extremit

Figure 3 — Position of the obseryer

This position applies equally to an engipe with an

integral (built-in) reversing gear with
speed variation, and to an engine with
(built-in) gear with or without speed var
position of the observer shall be determir
to the visible driving shaft extremity.

or without
an integral
iation. The
ed relative

41.2 The position of the observer relative to an

engine with more than one bank of cylin
in accordance with 4.1.1, be determined
the main shaft through which (inside the
total power of all cylinders is transmitted

4.1.3 If the engine has more than one d
extremity, the manufacturer shall state
extremity is referred to when designating

ders shall,
relative to
engine) the

Fiving shaft
vhich shaft
the direc-

tion of rotation and the cylinders, and wh

en defining

<

N

Counter-clockwise

Clockwise

Figure 2 — Direction of rotation

in-Tine_engines as righi-hand or lefi-har
locations on an engine.

d and the

4.2 Designation of valves in cylinder heads

The position and direction of view of the observer
when designating the valves in cylinder heads shall
be as given in 4.2.1 to0 4.2.3.
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4.21 For in-line engines, the position of the ob-
server is considered to be to the side of the cylinder
bank opposite to the side on which the exhaust
manifold is located, the observer directing his view
towards the valves of one cylinder (see figure 4).

X21/_ Valves in row
—X

1ISO 1204:1990(E)

4.2.2 For V-, twin-bank and opposed-cylinder en-
gines, the position of the observer is considered to
be to that side of any one cylinder bank opposite to
the side on which the exhaust manifold is located,
the observer directing his view towards the valves
of one cylinder in the cylinder bank nearest to him
(see figure 5).

4.2.3 Engines with a vertical crankshaft, inclined
engines and horizontal engines shall be given an
imaginary rotation until the crankshaft is horizontal
and the engine in a vertical position with the cylin-

oo
S o) v
O p—
S&
12 -
11

Valves side-by-side!

) See clause 7 for the designation of valves

Figure 4 — Position of observer for in-line engine

rValves inrow?

ders above the shaft which provides the driving
extremity. On opposed-cylinder (engines, after ro-
tation into an imaginary vertical-positjon to bring the
crankshaft horizontal, the observer is| considered as
directing his view towards the cylinders above the
crankshaft when standingifacing the |[bottom side of
the engine.

5 Designation of direction of rotation

5.1 The_dinection of rotation shall be designated
as clockwise or counter-clockwise | (see figure 2)
from the position described in clause 4 for a hy-
pothetical observer giving the descrigtion.

5.2 If the engine can rotate in eithef direction, the
manufacturer shall state the preferred direction, if
any.

Valves in row N

|_ Valves
side-by-side "

Valves
side-by-side?

1) See clause 7 for the designation of valves

Figure 5 — Position of observer for V-engines
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6 Designation of the cylinders

It is assumed that in all the mechanisms described
below, the cylinders are of identical design. Each
individual cylinder of a reciprocating engine shall be
designated by a number {(numbering consecutively
1, 2, 3, etc.) or by a combination of a capital letter
{lettering consecutively A, B, C, etc.) and a number.

6.1 In-line engines

Each individual cylinder of an in-line (single bank)
engine shall be designated by numbers only, start-
ing with number 1 for the cylinder nearest the ob-
server (see clause 4), then number 2 for the next
cylinder, etc. [see figure 6 a), b) and c)].

The cylinder of a single-cylinder engine shall be
designated by the number 1.

a) In-line engine

b) Vertical opposed-piston engine

c) Horizontal opposed-piston engine

Figure 6 — Examples of the designation of cylinders of in-line engines
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6.2 Engines with more than one bank

6.2.1 Individual cylinders of an engine with more
than one bank (see figure 7) shall be designated by
combinations of a capital letter and a number, for
example A1, B6, D6.

The letters shall be allocated by taking an imaginary
semi-plane P centred upon the axis of the driving
crankshaft. (This crankshaft is assumed to be in a
horizontal position.) The semi-plane P is imagined

ISO 1204:1990(E)

position, shall be designated by the capital letter A,
the following bank by the capital letter B, etc. [see
figure 8 a) to h)].

6.2.2 Each individual cylinder shall be designated
by a combination of a capital letter (as determined
in 6.2.1) followed by a number (as determined in 6.1
for in-line engines).

A single-row engine shall be designated A1, B1, C1,
etc. [see figure 8 d)].

to be rotating in a clockwise direction.

The starfing position of this semi-plane shall be
horizonta] and to the left (i.e. in the 9 o’clock pos-
ition) of the observer (see clause 4).

The first pank through which this clockwise-rotating
semi-planje moves, including a bank at the starting

Figure 7 —~ Typical muitibank engine

6.2.3 For multi-crankshaft engines with more than
one bank, the axis of rotation ofithe sgmi-plane shalli
be the central line between_ all'the cfankshafts, i.e.
the line that coincides with-the line of the arrow V
[see figure 8 e) to h)].
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b) Horizontal éngine

a) V-engine

d) Single-row W-engine

c) W-engine

f) Horizontal H-engine

e) Twin-bank engine

O&F=.

h) Three-bank polygon engine

g) Vertical H-engine

Figure 8 — Examples of the designation of cylinders of engines with more than one bank
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6.24 In the case of an engine with a vertical
crankshaft, it is not possible to determine the
9 o’clock position of the rotating semi-plane. The
clockwise lettering of the banks of this type of en-
gine shall start from the position of any readily
identifiable component chosen by the manufacturer,
for example the fuel control. The cylinder numbers
shall be determined as described in 6.1 for in-line
engines (see figure9).

1SO 1204:1990(E)

dicate the exhaust side. For example, this could be an ar-
row pointing in the observers’s direction of view, placed
at the side of the cylinder head where the exhaust valves
are located. It is recommended that the mark be on that
face of the cylinder head which carries the mechanism
operating the valves (see figure 10 and figure 11).

Examples of the designation of valves are shown in
figure 12.

Dl.
3 AL
DZ A3
1 a2 P
Fuel contro! Ag¥

Ql=a=N

Figure 9 — Vertical crankshaft X-engine

7 Designation of the valves

Accordipg to the position and dikegtion of view of the
observelr, the valves are designated 1, 2 or 3, ex-
haust of inlet valve, depending on the design ar-
rangement and counting-from left to right or from
front to pack (see figuie 4 and figure 5).

Individupl cylinder \heads or, if required, cylinder
banks ghall be.vdesignated in accordance with
clause

NOTES

Figure 10 — Inlet valves near to observer, exhaust
valves away from observer (example for valves
side-by-side, exhaust manifold ingide V-engine)

4 The method covers engines with poppet valves and
with no more than two cylinder banks.

5 If required, the following abbreviations may be used
and each valve may be marked accordingly (see figure 10
and figure 11):

X: exhaust
I inlet

6 If required, a mark may be placed on each cylinder
head to show the observer’s direction of view and to in-

Figure 11 — Inlet valves at right, exhaust valves at
left of observer (example for valves in row, exhaust
manifold inside V-engine)
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o
OO
oo
JOO
X2 X2
12 X S \ X1 Vv
X1 . L / 12
a) Inlet valves near to observer, b) Exhaust valves at-right, inlet valves at left
e}haust valves away from observer, of observer, valvés in row, in-line engine
vglves side-by-side, in-line engine

c) Inlet valves near to observer, exhaust valves away d) Exhaust valves at right, inlet valves at left of
from observer, valves side-by side, exhaust observer, valves in row, exhaust and intake
manifold outside, intake manifold inside V-engine manifold outside V-engine
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e) Inlef valves near to observer, exhaust valves away
fron) observer, valves side-by side, exhaust
manifold inside, intake outside V-engine

8 Definition of right-hand and left-hand
in-line pngines

The locqtion of the exhaust pipes is the deciding
factor in defining right-hand and left-hand in-line
engines.

NOTES

7 The exhaust pipes are used-as.the datum for this des-
ignation pnly when there is‘one single set of exhaust
pipes, the centreline of which does not lie in the plane
which corjtains the cylinder gentres. (The figures show one
exhaust gipe only.)

8 The dgfinition_ofvright-hand and left-hand in-line en-
gines is ¢letermined in relation to the position of an ob-
server, apd_only applies where the exhaust pipes are on
one side pf-the engine.

Figure 12 — Examples of the application of the valve designation method

f) &£xhaust valves at left, inlet valyes at right of
observer, valves in row, exhaust and intake
manifolds inside V-engine

8.1.2 Left-hand in-line engine

A left-hand in-line engine is an engihe with the ex-
haust pipes located to the left of the plane which
contains the cylinder centres, as viewed from the
observer’s position described ih 411 [see
figure 13 b) and d)].

8.2 In-line engine with a cylindert arrangement
other than that in 8.1

An in-line engine in which the cylinders are not lo-
cated in a vertical plane above the ghaft which pro-
vides the driving extremity shall| be given an
imaginary rotation about the axis of| this shaft until
they are in such a position.

In accordance with 8.1, the engine|is then desig-

8.1 In-line engines with vertical cylinders
located above the shaft which provides the
driving extremity

8.1.1 Right-hand in-line engine

A right-hand in-line engine is any engine with the
exhaust pipes located to the right of the plane which
contains the cylinder centres, as viewed from the
observer’s position described in 4.1.1 [see
figure 13 a) and c)].

nated according o the location of the exhaust pipes
as a right-hand in-line engine [see figure 14 a), c)
and e)] or a left-hand in-line engine [see
figure 14 b), d) and f)].

For opposed-piston engines as shown in
figure 14 e) and f), the imaginary rotation of the en-
gine about the axis of the shaft which provides the
driving extremity shall be such that the cylinder
parts to which the exhaust pipes are connected will
be in a vertical position above this shaft.
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a)l Right-hand single-bank engine b) Left-hand single-bank engine

o
Ui

My Ped

| | i // |
L P /Vj
|

gl
;
c) Right-hand single-bank opposed-piston engine d) Left-hand single-bank opposed-pistor engine

Figure 13 — In-line engines with vertical cylinders

10


https://standardsiso.com/api/?name=6291bef0dc675f7579dfc11a4c87275d

