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Direction of Rotation. 

Delays in delivery will b e avoided 

if it is hoi-ne it\ tmn<l thal It t. ed♦nUal to •pecify the dizee­
tion c.>f .-otatioJl rcqnlrcd; that ls, whether the armature Is to 
rot.11ite clockwi$e or aoti•clocl<wi.u, the magneto being- Yiewed 

from Ule abaFt ~nd :u: Uluitrated. 

0 

Anli:-dod<wltt 

Spare Parts. 

Order, for spa.re parts abould be ac,compan.led by the type 
eymbol 11nd. serial m,mb~r of the m.apelo, which will be. fouu.d 
enrraved on the h21i1e. pb:te- or oU bole. covt!r on iJ)t('.rmpl:flr 
~nd pb,t~ of the lnsU'Um cnt. 

• 
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Bosch Magneto Types "ZU4", "ZU6", 
"ZF4" a•d "ZF6". 

Absolute 
Reliability: 

Accessibility: 

High 
Electrical 
Efficiency: 

Adaptability: 

The maximum of reliability is guaranteed by the perfect 
insulation of the interna,J conducting parts and the con­
struction of the external connections, through which a 
leakage of current is entirely preven(ed. f urthermore, 
the enclosed construction. absolutely prevents the en1rance 
of dirt and moisture. The quality of the material used, 
the very high standard of workmanship and design are 
also factors in producing an ins1rument tha t is reliable 
in the highest possible degree. 

The parts which are subject to wear in the,nonnal course 
of operation are easily accessible, witl1out the use of 
tools, for the purpose of inspection and adjustment. 

The elficle11cy of the apparatus is such lhata highly satis­
factory ignition spark is produced at a low rotative speed 
a11d al a11y po5ition of the control arm. Easy ~tarting.and 
satisfactory operation under closed throttle conditions are 
thus assured. 

The application of the instrument to any construction of 
motor is rendered possible by a construciion that permits 
the control arm to be set in any desired position. 
Through this arrangement the control connections may 
be made without difficully. 

_ _____ _________ _) 
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Note. 

The Bosch Magneto types "ZU4", "ZU6''1 "Zf4" and "Zf6" are 
suitable for 4 and 6 cylinder engines. The types "Z U 4" and "Z U 6" with 
f ixed ignition are used for engines up to 105 mm bore and 150 mm stroke, 
those witli var i a I, 1 e ig11iCiu11 for engines wilh a bore up to LOO mm and 
1$0 mm st roke. The types "Zf4" and "ZF6" with fixed ignition are used 
for engines up to 80 mm bore and 120 mm stroke, those with va r i ab I e ig­
nition for engines with a bore up to 75 n1111 and 120 mm stroke. If however, 
the slroke of the engine is more than J ½ times the above mentionecl bore, in 
every case the next larger type of instrument is to be used. 

Brief Description. 

The Bosch Magneto types "Z U 4 ", " Z U 6", "Z f 4" and "Z f 6" produce 
a high tension or jump spark current, lhis currcr1t being generated in the wind­
ing of the rotating armature without the use of a separate induction coil. 

VD FT 
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I 
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The armature rotates bel\veen the pole shoes of strong steel magnets whicl1 
form a powerful magnetic field; it is wound in two sections, one of which is 
the primari• wfad ing, consisting of a few 1urns of thick wire, the other being 
the secondary winding composed of a large number of turns of fine wire. The 
high tension current is produced by the inlerruplion of the primary cu rrent, 
by means of the in terrupter at lhe proper moment. At every half turn of the 
armature such an interruption lakes place; so that a high tension current is 
produced in the secondary winding twice per armature revolution. The high 
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(@) ROBERT BOSCH (§ 
tension distributor of (he magneto supplies the current to the ,various spark 
plugs on the motor, and the spark jumps across the electrodes in the shape of 
an arc. 

The variation of the timing of the ign ition is arranged on the magneto itself 
in such a manner that, by altering the position of the interrupter housing which 
carries the steel cams that operate the interrupter, the interruption of the pri ­
mary circuit is made to occur early or late as desired. 

Driving Speed and Timing of the Ignition to the Motor. 
Since the magneto only produces a spark with the armature in a cenain 

position, and since the gases must only be ignited with the piston in a certain 
position, it is necessary that the magneto be positively driven, preierably by 
means of gea.rs or couplings, and the speed is to be in accordance with the 
number of cylinders of the motor. During each revolution of the :armature 
of the types "Z U 4" and "Z F 4" which are suitable for4 cylinder motors (4 cycle) 
2 sparks are produced. The motor requires 4 sparks per two revolutions of the 
crankshaft, therefore the ratio of gearing between the crankshaft and the mag. 
neto shaft must be equal to I : 1, that is, th e arm a tu re m us t be rot a I e d 
at tl1e same speed as the cra nkshaft of the motor. 

On the types "Z U 6" and "Z f 6" which are suitable for six cylinder mo tors 
(4 cycle) 2 sparks are also produced during each revolution of the armature, 
whereas lhc motor, in 2 revolutions or the crankshaft, requires 6 sparks. The 
ratio of the gearing between the armature shaft of the magneto and the c.ank­
shafl of the motor must, therefore, with these magnetos be equal to 3 : 2 that 
is, the magneto m ust be d ri ven at Jl/, t_imes t he speed of the 
cranks h aft of t he motor. 

For the purpose of properly timing the magneto, the same is fixed to a mag­
neto bracket on the motor and the driving member (gear or coupling) is placed 
on the armature shaft. It is either fixed lo a 1aper by means of a nut, or fastened 
by means of a key. In the first case, tlle gear, or the coupling part respectively, 
is mounted loosely upon the armature shaft before the 1iming of the magneto 
to !he motor has been effected, whilst itt the second case and especially when 
using a cross coupling or. a flexible coupling, the part m question shotJld at 
once besecur~ly couuected lo tlte armature shaft by me.ans of.a key. How·cvcr, 
in both cases, the part which is to be connected with the engine shaft must at 
first be loosely mounted and tightened up only after the magneto bas been timed. 

The motor must now be slowly turned by hand in its normal working direc­
tion until 1he piston of Nr. I cylinder, near the end of its compression stroke, 
has reached the position of maximum advance at which the motor gives its. best 
results. This position is usually marked on the flywheel. It is advisable to choose 
as Nr. l cylinder that which is positioned nearest to the radiator. 

'--------------- - ---_J 
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Types "ZU4" and "ZU6" witlt variable ignition. 

The armature must now be rotated in the direction of the arrow on the front 
oil cover until !he figure 1 appears at the ,vjndow f V of the distributor disc VS, 

The oil cover OD, which is positioned above the distributor disc VS, is 
now lifted in order lo observe the timing adj ustments through !he inspection 
window S G. Through thts window the distributor gear V Z can be seen. When 
tbe armature of the magneto is in such a position that the figure I is visible 

' 

al !he window f V of the distributor disc VS, one tooth which is marked by a 
red notch will~ noticeable amongst 1he teeth showing through the inspection 
window SG. The armature shaft must then be tu rned until this notch regislers 
exactly with the stationary mark on the inspection window, which indicates the 
correct position of timing. The driving element which, prior to timing, has been 
loosely 111ounted, must now be fastened; care being taken to move neither the 
armatu re shaft nor the shaft driving it. 

It has been found by experience that for normal automobile motors, a maxi­
mum advance of 30° is satisfactory, and accordingly, the "Z U 4" magnetos are 
an·anged so that they give a range of variation on the magneto shait of 30°, 
which, in rela1ion to the crankshaft corresponds to a variation of about 30°. 

The magneto type "Z U 6'' permits a variation of the ignition of 35o 
measured on the shaft, which, in relation to the crankshaft corresponds to a 
variution of 24°. 

Types "Z F4" and "Z F6 11 with variable ignition. 

The "Zf 4" magnetos are arranged so fhat they give a range of variation 011 

the magneto shaft of 20°, which. in relat-ion to the crankshaft corresponds to a 
variation of 20°. The magneto type "ZF6" permits a variation oi the ignition 
of 20° measured on the shaft, which, in relation to the crankshaft corresponds l to a variation of about 14°. j 
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Types "ZU4", "ZU6", "ZF4" and "ZF6" wifltfixed ignition. 

These types with fixed ignition must be timed in accordance wiU1 the above 
instructions, i. e., the piston of Nr. I tylind~r must be set at a point on the com­
pression stroke equivalent to the amount of advance required. When the engine 
is in this position the magneto can be fixed and the gear lightened afte1· the 
distributor has been set as previously described . 

It may be pointed out that an advance of 25° (measured on the fly,vheel) is 
usually given to normal engines with fixed ti ming. There is a risk of back fire 
if a greater amount of advance than this is allowed. 

As a matter of fact lbe amount of lead that can be given to the piston on the 
up stroke before to1> dead centre is reached, varies with different types of en­
gines. Information as to the correct tim ing of the magneto can only be given 
in degrees measured on the ilywheel, although of course the actual distance 
of the piston from top dead centre must be measured in millimeters or ftac1ions 
of an inch. It is sometimes 1he practice, however, for manufacturers to give the 
amoun t of advance by stating the distance of the piston from the end of the 
compression stroke when ign ition occurs. II is therefore useful to refer to a 
table from which the number of fractions of an inch of advance can be obtained, 
if the advance in degrees and the stroke of the piston are known. (See diagram 
on page 15.) 

Arrangement of the Control Arm. 
The position of the control arm VH can beadapted in the simplest manner 

to the arrangement of the rods for changing the time of ignition. 

S T\ NR 

/ 

The arm V H is fastened to the interrupter housing N R curying the cams 
SN by a metal strap SB, which is tightened by a scrc,v. The control arm V H 
can therefore be fastened on the interrupter housing in any position desired, 
so that 1he arrangement of the control rods 'is simplified as fa r as possible. 

Cable Connec.tions. 

The next step after timing and coupling the magneto to the motor is to con­
nect the distributor plate and the spark plugs as well as the short circuit terminal 
and the switch to each other by means of the cables. 

-7-
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Wiring diagram. 

Frame 

3 4 1 2 

Sroltc/1 

2-------

Fixing the cables to the distributor plate and the spark plugs. 
The dist ributor plate has the figures from I to 4 or l to 6 on it. Number l 

shows at the right hand top corner. In clockwise rotating magnetos the num­
bering, beginning from connection Nr.1, continues in clockwise rotation and 
in magnetos of anti-clockwise rotation 1he numbering is continued in an anti­
clockwise direction. The clockwise or anti-clockwise numbering on the distri­
butor plate is done viewing the magneto from the distributor plate end. 

ln moto rs in which the cylinders are numbered according to thei r firing 
sequence, the correci installation of the cables is very simple. One end of a 
cable numbered I is connected to the distributor co,inection 1 and its other end 
to 1he spark plug of cylinder Nr. I, cable Nr. 2 goes to the distribu tor connec­
tion 2 and to the spark plug of cylinder Nr. 2 and so forth. 

From the foregoing it will be seen, that the cables ire not connected ac­
cording to the arithmetic succession of the engine cylinders but a<;cording to 
the f iring Gequcncc of same. 

It is important. that cables are not concealed in metal tubings. The cables 
are fastened to the d istributor plate by means of conepointed cable fastening 
screws, for which purpase the distributor plate bas to be removed from the 
magneto. The cable fastening screws, which are positioned in holes on the 
interior surface of the distributor plate, are then screwed back and the even­
ly cut ends of the cables without the removal of the cable insulation are push­
ed into the openings until they stroke agaiost the boUom of sarne. The cable 

- s -
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{g ROBERT BOSCH {§) 
fastening screws are then screwed down until their heads are firmly seated. 
The cone point o[ the cable fasten ing screw thus penetrates the insu lation a nd 

cable 

core 

the core of the. cables, as will be seen from the sketch, and thus produces a 
firm electrical connection between the cable and lhe distributor segment. 

~ 
Fig. I 

[

• 0• 
/,ook - terminal 

0 

.-L--C::-- coble 

vulcanite 
sleeve 

Fig. 2 Fig 3 

~ 
~ 

rivet 

Fixing of the cables to the spark plugs may be effected either by eyelets (Bosch 
loop terminals) produced at the cable end and clamped under the spark plug 
nut, or by hook terminals (Bosch Rajah hook terminals) by means of which 
each cable, according lo the arrangement of the spark plugs, is fixed or s us­
pended respectively, to a small groove arranged on the spark plug nut. 



~ ROBERT BOSCH (8) 
The way of fixing the terminal to the cable end is shown in figs. l to 3 of 

the sketch. After the cable has then been properly secured by means of a rivet 
a vukanite sleeve may be pushed over the cable shoe. 

I 

The Bosch "Rajah" hook terminal can be supplied by lhe Robe1i Bosch Co. 
and its distributors and service stations. 

Loop lermmals for higlt-tension cables. 

Eyelets Eor fix ing the cables to the spark plugs are produced in the follow,ing 
manner: 

I. The core of the cable is to be laid bare for a distance of 22 mm (not more). 
This can be best accomplished by means of the Bosch terminal tool . 

2. Apply small quantity of tallow to the end of smaU brass terminal. 

7 l 7 .. .. 
I 

3 ' 1 2 4 .. 
J 

,., 

_J ~ 

" 
--- ~ 

~ ~ 

:::;i 
C 

;;::: -

3. I\rass terminal to be slid over cable core and pushed into ihe insulation 
until the projecting end of brass terminal measures just 22 mm. 

4. Bending into ring-fashion . This can best be done by means of ihe Bosch 
terminal tool. 

- 10 -
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Loop lermi11al for low-teftsion cables. 

Making the eyelets for the Jow·-lension cables (cable between magneto shorl­
circuit terminal and switch) is effected in a manner similar to the aforesaid, 
except that the terminal having the expanded end should be pushed over the 
insulation. 

0 
Therefore, when ordering loop terminals, il should be stated whether they 

are intended for high-tension or for low-tension cables. 

Fixing the cabl.e between short-drcllif terminal and switch. 

One end of the short-circuit cable fitted ,vrth a loop terminal, is introduced 
into !he hole of the interrupter end cap in !he manner indicated by the figure 
below, and is fixed by means of a screw al the back of said end cap. The spring, 

• 

which ordinarily prevents I.he screw from turning, must be depressed when 
loosening or fastening the screw. The other end of the cable, which is f') ro,,[ded 
with au eyelet, is then fastened by .a nut to the switch terminal. 

The magneto is now ready for work. 

- 11 -
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Care and Maintenance. 

Care of the interrupter. 

It is advisable lo inspect the interrupter from time lo time. The inspection 
of the interrupter requires the removal of end cap VD, which is secured to the 
interrupter housing by means or a holding spring FT. T he interrupter lever UH 
should be moved for assurance that ii is free on its pivot, and a test should be 
made of the distance between the plati num points. \Vhen the lever is depress­
ed by one or the steel earns SN, the distance between the platinum points 
should not exceed 0.4 mil limeters. The distance may be adjusted by the move­
ment or platinum poin1 PSI. 

Should it. be necessary to replace one of the platinum points or to attach a 
spare part, the interrupter may be more completely exposed by removing the 
interrupter housing NR. The interrupter itself may be removed by um,crewing 
the interrupter fastening screw BU. 

When replacing !he interrupter, care must be taken that the key on the foter­
rupler disc fits exactly into the keyway on the armature shaft, and care must be 
exercised when replacing the interrupter housing. 

F1 

l'Sk 

PSI 

UR 

SN BU NR 

Care of tlie disiribator part.s. 

Distributor plate VS should be removed occasionally for inspection as to 
the presence of carbon dust that wears off the carbon brushes. This dust may 
form a connection between the distributor segmenis. and in consequence cause 
a spark to oocur in the wrong cylinder. Carbon dust that has collected on the 
distributor shottld be wiped ottt with a cloth, the cloth being moisle11ed with 
gasoline .should the carbon have become caked. After cleaning \'tlith gasoline, 
the inside of the plate should be given av cry Ii gh t film of oil to prevent ex­
cessive wear of the brush and the d istributor plate. 

- 12 -
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lubrication of tile magneto. 

The armature of the magneto is fitted at both ends with ball bearings which 
require only very little lubrication. The oil should not be loo thin, and 1he 
magneto should be lubricated at regular intervals according to the mileage 
travelled (every 1000 miles). The distributor gear is provided with a plain 
bearing, which is oiled by means of a felt wick and requi res, therefore, more 
lubrication than the ball bearings of the armature. The size of the oil holes 
is an indication of the amount of lubricaiion required; the bearing of the distri­
butor gearis, 1herefore, fed by a larger oil hole. It has been found by experience, 
1hat when ihe motor is in daily use, the oil holes must be fi lled with a suitable 
quantity of good quali1y oil once eve,·y two weeks. \Vhen the magneto is put 
in operation for the first time, the Jubricalion should be a little more liberal, 
filling the oil holes th ree times will be suffici-ent for this pu rpose. 

I t is of t he u tmost im portance th a t n o oi l gets on the p la­
t inum poin ts of the interrupte r. Theburningoithcoilbetweenthe 
interrupter points would cause very quick wear of the platinum, and in addition 
to this, since oil is R non-conductor, the magneto would work irregu larly. 

Safety Spark Gap, 
In order to protect the insulation of the a.rmature and all other parts from 

injury due to excessive voltage, a safely spark gap is provided to permit the 
passage of the current lo ground without injury. The current will pass across 
the safety spark gap in case a high tension cable is disconnected, if the spark 
gap is loo great, or if for any other reason the spark plug circuit is open. Dis­
charges should not be permitted to pass through the saiety spark gap for any 
great length of lime, however. This should be parllcularly guarded agai nst if 
U1c motor is operated on a second or auxi liary ignition system. \Xlhen the 
motor is operated on such a system, the magneto should be grounded in order 
lo prevent the production of high voltage cun-ent. 

Detection of Faults. 
In case of defective ignition, it must be determined whether the fault is in 

the magneto or in lhe spark plugs. It may be pointed out1hat in general, when 
only one cylincler misses, the fault is in the spark plug. 

The more coniJ11011 defects of spark plugs are as follows: 
1st. Short-circuit at the spark gap, due to small metallic beads which are 

melted by the heat of the intense spark and [orm a conducting connection 
between the electrodes. This defect is easily ascertained, and may be remedied 
by removing the metallic beads, 

2nd. If the gap between the spark plug electrodes is too great, lhe spark 
will jump across the safety gap on the magneto. In such a case, when the spark 
plug is unscrewed from tbe cylinder the spa~k ,viii jump across the eleclrodes 
of the spark plug, and not across the safety spark gap. This docs not signify 
that the distance between the electrodes is coned, for ii must be borne in mind 
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that open air has a lower resistance than the compressed air or gas existing in 
an engine C)'linder. The distance behveen the electrodes when under com­
pression in the cylinders must, therefore, be less than is required in the open 
air. Tl1e correct gap is approximately 0.4 to 0.5 mm. 

3rd. foul ing of lhe spark plug. The danger of foulii1g- is reduced lo a 
minimum in the Bosch spark plug. If fouling should occur, the parts exposed 
to the burning gases may very readily be deaned by removing the spark plugs 
from the cylinder. The spark plug cables must be tested, and special attention 
should be p.1id to ascertaining that the insulation is not injured in any wa)'. 
The metal terminals of the cables must not come into contact with any metal 
parts of the motor or with any metal parts of the magneto, except the proper 
terminal nuts. 

1 g n i ti o n fa i I s s u d d en I y. A sudden failure of ignition indicates a short­
circu it in the low tension cable, either through a defect in the cable, through 
a faulty connection at the switch, or through the presence of dirt or moisture. 
This may be tested by removing the grounding cable from the interrupter end 
cap and endeavou ring to start the engine on the magnelo. [f the engine runs 
"'ilh this wire disconnected, but stops when the wire is connecied, it may be 
determined that there is a faulty insulation or other defect through which lhe 
low tension current escapes to ground. It is also advisable to examine the di­
stribu tor carbon brush VI( to ascertain if it is in good condition. Th is brush 
may be exposed by removing distributor plate VS. 

Irregu lar fir i ng. Irregular firing is usually caused by the improper 
,vorking of the intermpter, and this part should be examined. It should be 
seen that the in(ermpfer lever moves freely on its pivot; that the interrupter 
fastening scre,v BU is properly tightened; and also that the steel cams SN, as 
well as the two platinum po in ts PSk and PSl, are properly secured in position. 
furthermore, the platinum points should be inspected for the correctness of 
their adjustment, and they should be so set that they are 0.4 mi llimeters apart 
when the interrupter lever is depressed by one of the cams. The platinum 
points should be clean and true to one another, and any oil, grease, or dirt 
that is deposited on them should be removed. lfthe interrupter lever does not 
move freely on its pivot, as is occasionally the case, particularly wiU1 new mag­
netos, lhe hole through the fibre bushing that forms the bearing may be reamed 
out. This work should be very carefully performed, ho..-ever, and excessive 
reaming should be carefully guarded against. 

If U1 is examination of the magneto has not led to the discovery of the 
defect, and it is absolutely impossible to start lhe motor, the timing of the 
magneto lo the engine should be carefully verified. Jf it is found lo be correct, 
the magneto should be returnee! lo the Robert Bosch .\\agneto Company Inc., 
New York, to one of its branches, or to any authorized Robert Bosch distributor 
or service station. 

'--------------------------------
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Determining the Advance. 
T he piston travel of an engine is easily determined, and the determining of 

the rotJttion of the crankshaft In degrees, corresponding to any desired piston 
travel, may be ascertained from 1hc accompanying diagram. 

In this diagram the relation between the crank and the connecting rod length 
is as I :4.5. In the diagram the vertical lines numbered ai the bottom give the 
stroke of the engine in inches, the rotation of the crankshaft in degrees being 
indicated by ille slanting lines and the figures at lbe right. The figures on the 
left, and the horizontal lines indicate the piston travel in inches. As an example 
in the use of tll e diagram, it may be desired to find the piston travel for an ad-
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§ ROBERT BOSCH. § 
vance of 30° on a mo(or of 6 inches stroke. The vertical line for ihe desired 
stroke may be identified by the figures at tlte bottom of the diagram, and this 
venical line may be followed upward until it cuts the diagonal line indicating 
the desired number of degrees, wh ich is 30° in the present case. The horizontal 
line nearest this point should be followed foihe left, and in the present instance 
ii will be ~ee11 lo im.li,;ale about½", T!Ji~ Cigure of½ indicates tile advance in 
inches corresponding to a rotation of 30° o[ lhe crankshaft. 
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