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1. 
This invention relates generally to the con 

struction of distributors and more particularly to 
certain features of COInstruction Which are of gen 
eral use but especially desirable for use in mag 
neto units adapted for airplane engine ignition 
Systems. 
One of the objects of the invention is to provide 

a distributor Which is of simple and Compact Con 
struction having only a relatively few parts which 
can be readily manufactured and assembled. 
A further object is to provide a distributor em 

bodying a rotor with main running brushes and 
supplemental brushes affording a retarded spark 
on starting which is so constructed that the parts 
can be assembled in either of two positions to 
operate in either direction of rotation. 
A still further object, is to provide a construc 

tion of the distributor which is particularly adapt 
ed for use in magneto units for airplane engine 
ignition systems to insure the proper spark dis 
tribution with freedom from electrical break 
downs on operation at relatively high altitudes. 
Other objects and the several advantages of 

the present invention will be set forth or will be 
aparent from the following description of the 
embodiment illustrated in the accompanying 
drawing, in which: 

Fig. 1 is a fragmentary Side ele:Wation of a mag 
neto unit with parts broken away and parts of 
the distributor in substantially vertical Section. 

Fig. 2 is a fragmentary front elevation with 
parts broken away and parts in Section. 

Fig. 3 is a fragmentary front elevation of the 
distributor rotor assembly showing an alternative 
relative location of the brushes, 

Fig. 4 is an enlarged perspective view of the 
main distributor arm. 
Referring first to the showing in Fig. 1, only 

those parts which are essential to an understand 
ing of the features of construction of the present 
invention have been illustrated in detail and those 
parts not so illustrated may be of any desired con 
ventional construction. 
Although the present distributor construction 

may be otherwise employed, it has been diagram 
matically indicated as associated with or forming 
a part of an inductor type magneto unit having 
a casing indicated at 6 which may house a gen 
erator, induction coil and interrupter mechanism 
of conventional construction. 
The distributor is also preferably, although not 

necessarily, located Within a completely sealed 
and insulated chamber indicated generally at 8 
and is similar in this respect and in certain other 
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tion which is the subject of my application Serial 
No. 405,743, filed August 7, 1941, of which the 
present application is a continuation-in-part. 
The distributor chamber 8 is formed by the 

housing 9 and cover 2 of molded insulation 
material Such as Bakelite with spaced distributor 
contacts consisting of metal inserts molded in 
the housing fo. These contacts are arranged, as 
is also shown in my above-identified prior appli 
Cation, in tWo parallel arcuate rows in spaced 
transverse planes in the upper half of the distrib 
utor chamber. The inner row of contacts is 
designated at 4 and the outer row of contacts 
at 6 and bores 8 extend from the upper face 
of the housing 0 to the contacts to receive the 
Separate conductors adapted to connect the con 
tacts to the respective Spark plugs of the engine. 
The cover 2 is secured to and closes the front 

end of the housing 0 and is shown as having in 
serts molded therein including a contact portion 
29 and a plate portion 22 with a bore 24 leading to 
the plate portion to receive a conductor adapted 
to be connected to a booster magneto or other 
external current Source to furnish ignition cur 
rent for starting purposes. 
A distributor shaft 26 extends through the in 

ner wall of the housing 0 and is mounted to ro 
tate by means of the Spaced ball bearings 28 on a 
sleeve 30 which is preferably molded as an insert 
in the housing 9. As is disclosed in my applica 
tion Serial No. 405,743, the distributor shaft 26 is 
adapted to be electrically connected with the ter 
minal of the high tension Winding of the usual 
induction coil and is adapted to be rotated by a 
drive gear 32 of insulating material which meshes 
with a gear 34 mounted on the usual magneto 
rotor Shaft. 
As is also disclosed in my prior application, a 

shaft sealing means is preferably provided adja 
cent the outer end of the distributor shaft 26 to 
prevent the entrance of external air to the dis 
tributor chamber 8. This feature does not con 
Stitute an essential part of the present invention 
but is mentioned because of the showing herein 
of Sealing means for the several contacts f4 and 
S. Even through these contacts are molded in 

the housing 0 there is no assurance that the 
molding material around the contacts will form 
a gas-tight joint and it has been found desirable 
to insure against any chance of leakage by pro 
viding Washers 36 of flexible material such as rub 
ber around the exposed terminals of the contacts 
in the bores 8 with metal washers 38 having 
Wedge or V-shaped lower faces which force the 

features to be noted hereinafter to the construc- 55 flexible Washers 36 into tight engagement with 
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the contact terminals and housing upon spinning 
Or Staking over the upper ends of these terminals. 
A bearing housing it is non-rotatably secured 

to the end of the distributor shaft 26 within the 
distributor chamber by means such as the nut $3 
and this bearing housing is provided with thread 
ed ears or lugs 44 projecting transversely from 
opposite sides thereof to receive a pair of bolts 
48 to secure the distributor arms or brushes to 
rotate with the distributor shaft. - . 
The main distributor arm 43 is shown in detai 

in Fig. 4 as consisting of a metal plate having a 
flat portion 50 with a central opening to receive a 
forwardly projecting portion of the bearing hous 
ing 40 and with diametrically opposite arcuate 
holes 52 to receive the securing bolts 46, and rela 
tively narrow portions 54 and 56 which extend 
OutWardly in Substantially radial directions from 
the flat portion 5) and are bent axially to form 
the diametrically opposite running brushes 58 
and 69 which are located at opposite sides of the 
plane of the flat portion to rotate in the spaced 
transVerse planes of the rows of contacts ?å and 
6 as will be hereinafter described. 
The Supplemental distributor arm, indicated 

generally at 62, is shown as formed of molded 
insulation material having centrally located ears 
64 extending transversely on opposite sides of the 
arm 62 with openings to receive the securing 
bolts 4S and having inserts molded therein in 
cluding an axially extending contact portion 66 
and a diametrically extending portion 8. 
opposite ends of the portion 68 are exposed to 
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constitute the starting brushes 9 and 72 which 
are diametrically opposed but offset axially so: 
that the brush te rotates in the transverse plane 
of the row of contacts 4 while the brush 72 ro 
tates in the transverse plane of the row of contacts 
6. The front end of the contact portion. 56 is 
exposed and adapted to be only slightly spaced 
from the contact portion. 2 in cover 2 to con 
duct the starting current to the brushes 70 and 72. 
As shown in Fig. 2, the diametrically opposite 

starting brushes 70 and 12 of arm 62 are in an 
axial or longitudinal plane at right angles to a 
plane through the center of the ears 4 and se 
curing bolts, 46 whereas the portions 54 and 56 
of arm-48 are angularly offset with reference to 

...these planes to position the diametrically oppo. 
Site running brushes 58 and S. in circumferen 
tially Spaced relation to the brushes 6 and 2. 
This relationship is such as to obtain the desired 
degree of retardation of the ignition when using 
the starting brushes in accordance with conven 
tional practice and is Subject to a slight adjust 
ment afforded by the arcuate elongation of the 
openings 52 in the arm (38. 

It was heretofore stated that one of the objects 
of the present invention is to provide a dis 
tributor embodying a rotor with main running 
brushes and supplemental brushes affording ra re 
tarded Spark on starting Which is so constructed 
that the parts can be assembled in either of two 
p0Sitions to operate in 'ieither direction of rota 
tion. Although designed particularly for use in 
dual ignition systems for airplane engines where 
in-a, magneto unit is mounted on each side of the 
engine With drive connections to rotate the re 
Spective distributor rotors and other rotating 
parts of the units in opposite directions, it will be 
apparent that this feature is also desirable in the 
Construction of distributors for more general use 
So that the same parts may be employed for orig 
inal installation and service replacements regard 
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less of the direction of rotation in any particular 
installation. 
The distributor arms 58 and 62 are shown in 

BigS. 1 and 2 as assembled for right-hand Or 
clockwise rotation indicated by the arrow in 
Fig. 2. ihe fiat portion 5 of arm 48 is clamped 
jetween the bearing housing 3 and arm 62 by 
the bcts (8 in such a position that the ruining 
bush 33 is located in the Saine transverse plane 
as the starting brush i a di Spaced circumferen 
ially ahead of the brush So that the brushes 

and i rotate in the plane Cf contacts ši, 
'éaS the diabetically opposite rU3ning brush 
di starting brish i 3 are îIl a similar relative 

io: to rotate in tins transverse plane of the 
contacts i. - 

i Fig. 3, the distributor armis 48 and & 2 are 

In this position the arm 32 
is asserbied in the Sairie manner as in SigS. l. 
and 2 but the niai distributor airin 4S has been 
tried over or reversed so that the rinning brush 
š8 is located in the sama iransverse plaine as the 
stating brush iÈ and the running brush 3 is lo 
cated in the Sanae transverse piane as the starting 
bcl?uish 'f? Withi t*he TuinI2iing bruiSheS Spa.ced?circuim 
ferreihtially ahead of the stating brushes in the 
directioi: Gi i'gtation indicated by the arrow. The 
brushes 3 and 'Otate in the plana of contacts 
3 and the diarietically opposite (ushes 58 and 

E2, espectively, rotate in the plane of contacts 
S. 
On reference to the drawings it will be apparent 

that the two relative positi of the starting and 
iting bill.S.:es to adapt, the gange for 'Citation 

er direction by a mere reversal of the dis 
tributorº a.}'m ?i 3 as describged he1'ezabove is pri-. 
Käl'iiy dependeti in the present construction up 
oil the symmetrical form and relative location 
0SLLL LLLLaaL0LLmLLL CLLL LLL LLLLLLLLLLES 00L0LS YS KLLLL 
portions 54 and ëß Of 3 rrin 48 are sig benë from the 
päile of the fiat. Ce t'ai Cºrtion 3 as &G positio 
the brushes 8 a.d. 6 in paraial planes equaily 
Spaced from the piane cf. the portion 3 and 
Sp3 ced firCi One anOthera, iStaince aglial G te 
Ceriter line distance get Ween the rows of contacts 
Ed and 3, and in both positions of assen by the 
fiat portion 52 of 2arm #3 is alamped between tre 
ariña é aind bearing hclising is with this fiat, por. 
{ion in a transverse plane inidway between tile 
trainSverse plaries of contacts ?? 

It Wili b8 Inderstoed that c:ly a sir:gle eiribodi 
Igent of the present inventic has been shown and 
deScribed herein and other enbodiments and 
many raodifications will be obvious to those skilled 
in the art Without departig from the spirit or 
Scope of the invention as defined by the claims 
appended hereto. 

H clain: 
1. In a distributor, the combiiaaticn with a plu 

rality of fixed Spaced contacts arranged in rows 
in Spaced parallel pianes, of a distributor rotor 
incluiding a main distiributor arin With diametri 
cally opposite running brushes and a supplemen 
tal arm with dianetrically opposite starting 
brushes with the opposite brushes of each arm 
arranged respectively in the spaced planes of said 
rCWS of conta,0ts, 3 ind means whereby said aims 
may be assembled in either cf two relative posi. 
tions wherein the ruining brushes are circum 
ferentially Spaced on either cine side or the other 
Side of the staiting brushes. 

2. in 2, distributor, the corimbination with a plu 
rality of fixed Spaced contacts arranged in rows 
in Spaced parallel pianies, of a distributor rotor 
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including a main distributor arm with diametri 
cally opposite running brushes and a supplemen 
tal arm with diametrically opposite starting 
brushes with the opposite brushes of each arm 
arm arranged respectively in the Spaced planes 
Of said rows of contacts, Said main distibutor arm 
being so formed that it may be mounted in either 
of two positions relative to Said supplemental arm 
to selectively space said running brushes circum 
ferentially on either side of said starting brushes. 

3. In a distributor, the combination with a plu 
rality of fixed Spaced contacts arranged in roWS 
in Spaced parallel planes, of a main distributor 
arm comprising a metal plate with diametrically 
Opposite running brushes, a supplemental arm 
connprising a member of insulating material with 
a metal insert proViding diametrically oppOSite 
starting brushes, the opposite brushes of each arm 
being arranged respectively in the spaced planes 
of said rows of contacts, and means to Secure said 
arms together with each running brush adjacent 
to and circumferentially spaced on one side of the 
respective starting brush that is in the same plane. 

4. The combination set forth in claim 3 in 
which said main distributor arm is symmetri 
cally formed whereby the same may be reversed 
relative to said supplemental arm to dispose the 
respective running brushes thereof on the other 
side of the adjacent starting brushes. 

5. In a distribut0r, the combination With a, plu 
rality of fixed Spaced contacts arranged in roWS 
in Spaced transverse planes, of a rotatable dis 
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tributor shaft, a distributor arm comprising a 
metal plate with integral diametrically extending 
portions which terminate in axially Spaced 
brushes, and means to secure said alia to said 
Shaft and position each of said brushes to rotate 
in the plane of Cne of said rows of contacts. 

6. In a distributCr, the combination With a plu 
rality of fixed spaced contacts arranged in roWS 
in Spaced transverse planes, of a rotatable dis 
tributor shaft, a distributor arm having diametri 
cally opposite brushes in axially spaced relation, 
and means to Secure said arm to said shaft with 
said brushes respectively in the Spaced planes of 
said rows of contacts, said brushes being Symmet 
rically arranged with reference to said arm where 
by said arm can be bodily reversed in position 
and said brushes Will still be arranged in the 
Spaced planes of Said roWS Of contacts. 

7. In a distributor, a rotatable distributor shaft, 
a bearing for mounting said shaft including a 
bearing housing secured to one end of said shaft, 
a main distributor arm comprising a metal plate 
with diametrically opposite running brushes, a. 
SUpplemental airm comprising a member of in 
sulating material with a metal insert providing 
diametrically opposite starting brushes, and 
means to secure Said supplemental arm to said 
bearing housing and clamp said main distributor 
arm between said Supplemental arm and bearing housing. 

WILBUR. L. CARLSON. 


