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For a good many years it has been standard pr’\cnce
0 for mgacly sl tnstallsiions; mgiites by

it e and” ipulac, ousliigs havitg (37 ite-
matic retard; and until recently this practice has been
satisfactory because a msjority of engines have required
an ignition advance of 30° to 35°.

However, the increasing use of high turbulence cyl-
inder heads, high compressions, etc., has greatly reduced
the average degree o ignition advance that i required
by modern engines, Many engines now need o spack
advance of only 15° to 25°. Among our own manu-
i it Eimes i & e ialen specify magnetos
having fixed gniion (0" timing) or a timing range of

t0 25°, in place of the old standard 35°. In these
cases the impulse coupling automatic retard has been
reduced correspondingly from 37° to only 23° to 32°.

Serious attention should be given to this situation of
changed timing characteristics because It e extremely
important that the magneto and impulse coupling tim-
ing features be appropriate for the engine. Many in-
stances have been reported of unsatisfactory magneto
performance due entirely to the use of too much tim-
ing range or too much coupling retard. Other cases
of trouble have been brought about by the use of a
wrong combination of timing range and coupling re-
tard on the same magneto. The whole matter has not
xeceived enough attention, or has not been sufficiently
understood, in general field practice.

Unfortunately, it is not possible to formulate definite

ngine. In their absence, it is necessary that certain
principles be kept in mind and that smightiorvard
reasoning based upon_those principles be applied i

pli
cach indevidual case, Tt is the putpese of this bulletin
£0 supply pertinent facts and to offer practical ugees-
< hope may be helpful.

F;rst of ;.n, let us keep in mind the following general
rules or principles:

Rule 1—

A magneto should be operated on an vngmc so_ that «he
normal running spark occurs \mh the timing arm of
magneto at, or very near, the u; advanced  posi
REASON ;' The magneto_produces m best spark with he
timing arm fully advanced as it en operating at max
‘mum efficiency

Rule 2—

The impulsing sparlc of a magneo or i other words the
spark produced by the tripping of the impulse coupling a
starting specds, should occur AT or JUST AFTER dmrl

enter ON I it pccurs before dead center, the
ma ! s st gt o
oceurs lung Sfter dead oonter, the great retard Wil resalt in

ety miuch weakened explosion within the cylinder, casing
hard starting or inability of the engine to pick up speed an
vise out of the impulsing range

Rule 3 —

‘The automatic retard feature of the impulse coupling should
not be less than the timing range of the magncto to which
it is appli allow for production
of the coupling should he at
least 2° greater than the timing range. REASON: If the

atic retard is less than the timing range, no impulse
ark will be produced with the timing arm of the magneto
Tolly retarded,

Rule 4 —

A fixed spark magneto is a magneto with 0° timing range.
‘The spark is always fixed at the position which would be the
fally advanced position if the magnelo had o tning range.

i, This is the position i which e best sparkcis
SreAneas ey wRRLSE

Rule 5—

When the desired timing range for an engine is known in
terms of the number of degrees as measured on the fiywheel,
the corresponding proy mung range of the magneto can
be obtained by multipl; s figure by the ratio of the
magneto speed to_the et e

inder cyc!e cngine the magacto s driven at crankshaft

and the of magneto speed to crankshait speed is

P iactote J0 ting ehan messarad b e Rl
would be equivalent to 30 x 1 degrees measured on the mag-

in the case of a G-cylinder 4-cycle engine, the
magneto is driven at one and one-hali times crankshaft
speed, in which case 30° timing range measured or
Wheel would be cquivalent {0 30 % 15 degrees measred o
magneto, or in other words 43 degrees,

“The application of the above rules to different types
of magneto installations can be well illustrated in the
follwing cuses, whieh ae typial of hose hat may be
encountered in field service work

Case A —

A portable compressor powered by a conventional 4-yl-
inder industrial ngine is cquipped with a fixed spark mag.
neto. The operator of the compressor c s that the unit
is very hard to start, although it bch:n'cs s:\hs{acmnly when
gnce running, Investigation disloses that the impuse coup-
Ting spark, when the enging is tarmed over slowly by hand, 1
occurting 4 & position which Is B inches. Taver thi han the
dead center marking on the rim of the fiywheel,
inch distance is equivalent to about 20°. The position of the
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impulsing spark cannot be changed by changing the timing
of the magneto to dhe engine because d
of the running spark,
o be entirely satisfactory. The deductio
coupling much sutomatic retard, The cam of the
coupling is changed, and @ cam producing about 15° less
antomatic retard substicuted. This fesults in moving the posi
SOt o Ve dpolsing Wtk p o Wi e s e
dead center marking This increases the of the initial
yiinder explosions and eliminates the hard starting rouble,

Case B—

A portable compressor identical with the above has been
giving trouble becau i back” during the crank-
¢ operation. Tnvestigation mmk that the impulsing spark

ceurring ahead of dead center, Since the running per-
formance uf the magneto s satisfactory, no.change in the
magncto timing is required. 1t is only necessary to increase
the 1\\mm1nc  retard of the i coupling by exchange of
nes the impulsing spark fo s proper location,
Sust after dead center

Zase C—
uder truck equipped with a magneto having an
npulse coupling starts very satisiactorily but
operated at working speeds with the timing lever fully ade
vanced hec: i “knockin
runing Sbecds seem 1o be obtained when the, fming lever
s Ialf way between the fully advanced and fully retarded
ons, Tnvestigation shows magneto was
1o the engine by means of £ \Yp\m{ positon of the impulse
coupling, and ihat the el e
g the starting spark at the correct time. THowever, the
impulse. coupl too much automatic retard, for the
running spark ahead of the impulsing spark that
mm\ot “Tily advance the  magheto. without
trouble. it is constant operation in o semi-retarde
on, m\.ch brings exe " the contact points,
T, remedy. 15 an impuloe Coupling cam producing less au
matic retard, e e

Ins.

which

running spark and therefore permits the truck to be operated
with the spark timing lever in more nearly the advanced
position.

Case D—
 Calinis Bud et Wit Gl gl
timing ran 5°. The magneto is timed to the
engine by setting the piston on top center when the
contacts ‘are just openin e timing arm in the fully
. “The starting performance 15 satisfactory
but the truck is siuggish at normal running speeds and seem:

starting performance is then bad because the engine “kicks”
the operator who is cranking it. Obviously the magneto h:

o little timing range, measured on the magneto is
only about 16° measured on the flywheel. A magneto having
a timing range of 35° or more should be substitutet

These cases illustrate the conditions most frequently
found which are due to the use of improper timing
range or coupling retard.

To obtain the proper results it is always best to re-
place 2 magneto or coupling with one having identically
the same characteristics as the one removed. Care should

A careful study of the Impulse Coupling
[n~nucuuns in the American Bosch Manual will reveal
how the various t»pm of American Bosch Impulse
Couplings can be tified and how a change of type
may be obtained by n)mmnu the position of the weights
\n(l substituting various cams, NEVER REPLACE

PECIAL TMPULSE COUPLING WITH A
\TA'\D’\R TYPE. Special types of couplings are
always available and can be obtained from the factory.
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