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UNITED STATES PATENT oFFICE 
DISTRIBUTOR, 

Kenneth A. Harmon, Longmeadow, Mass., assign 
or to Wico Electric Company, West Springfield, 
Mass., a corporation of Massachusetts 
Application May 22, 1946, Serial No. 671,429 

This invention relates to improvements in dis 
tributors. 
The invention is also an improvement in that 

disclosed in my copending application filed May 
3, 1946, under Serial No. 667,069. 

In common with the invention of said applica 
tion, the present invention provides a distributor 
in Which the rotatable electrode is mounted for 
universal movement, within ample limits, on the 
member which supports and drives it, and guiding 
means are provided to compel the active face of 
the movable electrode to be positioned in paral 
lelism. With the active faces of the fixed elec 
trodes, as it successively confronts the latter dur 
ing its rotation. 
The invention is capable of use in ignition sys 

tems where the movable electrode successively 
mOWeS into cloSe pr0Ximity to, but does not actu 
ally engage, the fixed electrodes. It provides for 
the maintenance of uniform gaps between the 
movable electrode and the fixed electrodes. It 
also provides compensation for wear of the elec 
trodes, and hence provides for gaps that will not, 
burn away due to Sparking and become greater 
than the desired predetermined length. 
The invention is also adapted for use where 

Contact between the movable electrode and each 
fixed electrode is desired, as for example, in an 
ignition System of the type disclosed in the appli 
Cation of Kenneth A. Harmon and Allen T. 
Brownlee, filed December 7, 1944, under Serial 
No. 567,092, and assigned to the assignee of the 
present application. In this system, a capacitor 
is discharged through the primary of a spark plug, 
transformer to induce in the secondary a high 
tension, high frequency current to produce the 
ignition Spark. The capacitor discharge is at 
relatively low tension and the timing of the dis 
charges from the capacitor is effected by the dis 
tributor. The invention provides for accuracy of 
engagement between the movable and fixed elec 
trodes and also provides for accuracy in the tim 
ing of the discharges from the capacitor, as will 
hereinafter appear. 
This invention has for an object to provide 

a different structure for accomplishing the de 
sired results, above set forth, and a structure, 
which is somewhat simpler and less expensive to 
manufacture, and is perhaps better adapted for 
use in distributors of relatively Small size than 
the structure of the first-named prior applica 
tion. 
- More particularly, the in Vention has for an ob 
ject an arrangement of the guiding means for 
the movable electrode in inner and outer parts, 
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which are located on opposite sides of Such elec 
trode, with at least two of the supporting brushes 
for the movable electrode riding on One part and 
at least one riding on the other part-the whole 
affording a three point support for the movable 
electrode. 
A further object of the invention is to utilize 

as the inner part of the aforesaid guiding meains, 
the central electrode, Which makes electrical con 
tact with the inner end of the distributor finger 
carrying the rotatable electrode and which is 
fixed in position for the guiding function. 
"The invention Will be disclosed. With reference 
to the accompanying drawings, in which 

Fig. 1 is an elevational view, with parts in Sec 
tion, of a distributor embodying the invention; 

Figs. 2 and 3 are cross sectional views taken 
on the lines 2-2 and 3-3, respectively, of Fig. 1; 
and 

Fig. 4 is a fragmentary view, taken similarly 
to Fig. 1 and showing a modification. s - 

Referring to these drawings; there is shown in 
Fig. 1 a portion of the housing of an ignition 
apparatus, which may for example be constructed 
as disclosed in the copending application of Sid 
ney K. Smart and Allen L. Brownlee, filed April 
18, 1946, under Serial No. 663,098, and assigned 
to the assignee of the present application. The 
portion of the housing shown includes a main 
casing f and a cover 2. These have been broken 
open to reveal the distributor, which forms the 
subject matter of this invention. 
The cover 2 has fixed thereto, as by screws 3, 

a Support 4 for an annular ring 5 of insulating 
material. This ring carries a plurality of fixed 
electrodes 6, which are arranged around the axis 
of the ring (Fig. 2) and, in this case, equally 
spaced in a circular series coaxial with the ring. 
These electrodes may be fastened to the ring in 
any Suitable Way. As shown in Fig. 2, each elec 
trode 6 consists of a rectangular strip of suit 
able hard metal, such as tungsten, for example, 
set into the head of a rivet 8 (see also Fig. i.). 
Each rivet 8 paSSes through ring 5 and a con 
ducting Strip 9 and is headed over against such 
Strip, Whereby the electrodes are held to the ring. 
Each strip 9 is connected by a screw ?o to a metal 
insert in the support 4, whereby the ring. 5 
is held to support 4. These several inserts are 
connected to the distribution wires 2 in the 
usual or any suitable manner (not shown). The 
support 4 also has fixed therein a metal insert 
3, which is located coaxially of ring 5 and which 
has fixed-in its outer end an electrode, 4, such 
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for example as a brush of carbon graphite or other 
Suitable material. 
In this particular case, the center electrode 4 

is part of the discharge circuit of a capacitor, 
contained in Support 4, and the other fixed elec 
trodes 6 are adapted to be connected one to each 
to the primaries of Spark plug transformers, all 
as shown in said application. The capacitor dis 
charges successively through said primaries. The 
distributor serves to time as well as distribute the 
discharges. The capacitor is charged to a volt 
age of about 1500 and the current flow through 
each discharge circuit is relatively heavy, say 
around 200 amperes. 
The casing has fixed therein a frame 5, in 

which is mounted a shaft 6, carrying a drive. 
pinion . The frame also has fixed therein a 
Stud 8 for supporting the rotatable elements 
of the distributor. Mounted on stud - 8 is a gear 
9, which is driven by pinion 7 and to which 

is fixed a distributor arm 28, made of suitable 
insulating material. Carried by arm 28 is a con 
ducting strip, or distributor finger 22, which at 
itS inner end electrically connects with the de 
scribæd fixed center electrode í 4 and which car 
ries an electrode 22 arranged to successively 
move into confronting relation. With the fixed 
electrodes 6. The movable electrode 22 may be 
constructed in the Sane Way as the fixed elec 
trodes 6 and it may be secured to its finger 2 
in the same way that the electrodes 6 are fixed 
to ring 5. 

According to this invention, the distributor 
member 2 is mounted on the arm 20 with full 
freedom to be noved in any direction that may 
be necessary to enable the active and outer end 
face of the movable electrode 22 to be brought 
into parallelism with the active and end face of 
each fixed electrode 6, as it successively confronts 
the Same. This member 2 must be free to rock, 
Within limits, in any direction, as if on a ball and 
socket joint. And it must also be free to move 
toward and away from the fixed electrodes 6 in a 
general direction parallel to its axis of rotation. 
One way of a CCOmplishing the results desired, is 
to mount the fingel 2 loosely on the shank of a 
stud 23, which is fixed to and projects from the 
arm. 29, and to provide a flat spring 24, which is 
also mounted on Stud 23, for pressing the finger 
outwardiy and away from the arm. The finger 
2 will also it between two parallel outstanding 
ribs 25 on arm 33, one of Which Will engage and 
drive the finger. There is enough clearance be 
tween the finger 24 and ribs 25 so that the finger 
can freely move in any of the directions necessaly. 
It will be clear that the member 2f can yield axi 
ally inward relatively to stud 23 and that it cai) 
rock relatively thereto so that the plane in which 
the member 2 is located may lie at various an 
gles other than right angles to the axis of the 
stud 23. The member 2 can Wobble on the stud 
23 and it is fully free within ample limits to as 
Sune positions in panes at Variance With the 
plane in which the outer face of its supporting 
membel' 23 is located. 
The positioning of the member 21 is controlled 

by a plurality of brushes on the member riding 
on Suitable guiding means. As shown, these 
means comprise an outer part-and annular track 
26 on ring 5-and an inner part-the outer end 
face of the fixed central electrode 4. A brush 
27 fixed on the inner end of finger 2 lies CoaX 
ially, and engages the outer end face, of elec 
trode 4. Two brushes 28, fixed one to each of 

4. 
two ears 29 extending from opposite sides of 
member 2 near its outer end, ride on the track 
26. As will be clear from Fig. 2, this arrange 
ment provides a three point support for the 
member 2. The spring 24 presses the several 
brushes against the described guides 2S and 4 
and the member 2 is made to lie in a prede 
termined plane, which need not and may not be 
normal to the axis of rotation. In the form 
shown in Fig. 1, the brushes 27 and 28 and the 
novable electrode 22 are finished so that their 
Outer faces lie in one common plane. Also, the 
outer faces of the fixed electrodes 6 and 4 are 
made to lie in the same plane as track 26. Thus, 
When the parts are assembled, the outer end face 
of the movable electrode 22 will lie in the same 
plane as that in which the outer end faces of the 
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fixed electrodes 6 lie and the movable electrode 
Will successively engage each fixed electrode ac 
curately and Squarely. 
Actual contact of the movable electrode 22 with 

each fixed electrode 6 is not essential in all cases. 
It is desirable in an ignition System of the type 
disclosed in the second-named application be 
cause distribution is at relatively low voltage, and 
because the distributor serves also to time the 
electrical discharges. However, even in Such 
ca. Se, it is possible to have a Small gap Of a few 
thousandths of an inch between the plane in 
Which the outer end face of the nowable elec 
trode is located and that in Which the Outer end 
faces of the fixed electrodes are located. The in 
vention can also be used in a System, Where dis 
tribution is at high Voltage and a SubStantial gap 
exists between the movable and each fixed elec 
trode, as they move into confronting relation. 
Fig. 4 shows such an arrangement. This figure is 
exactly like Fig. 1 except for the presence of the 
gap described. Corresponding parts in Figs. 1 and 
4 have been given the same reference numerals. 
In the arrangement of Fig. 4, the outer end 
faces of the brushes 2 and 28 Will be finished at 
one time to lie in One common plane and the 
Outer end of the movable electrode Will be fin 
ished at the same time to lie in a parallel and ad 
jacent plane separated from the first plane by the 
length of gap desired. The outer end face of 
the center electrode and track 23 will lie in the 
Same plane as befOre. 
The invention provides a mounting of the mov 

able electrode on its supporting driving member 
29, such as to enable, within ample limits, univer 
sal movement of such electrode relatively to such 
member. Hence, the electrode is free to move 
into Whatever plane is nicessary for the purpose. 
Such plane is determined by the stationary guid 
ing means-the track 25 and center electrode 4 
and the brushes 2 and 28, which are resiliently 
pressed against the guiding means, furnish a 
three point Support from the predetermined plane 
of the guiding means to locate the active Outer 
end face of the movable electrode in such plane or 
in a plane parallel therewith. 

I claim: - 
1. In a distributor, a rotatable driving member, 

a plurality of fixed electrodes disposed around the 
axis of revolution of said member and each hav 
ing an active face, an element rotatably driven 
by said member, an eiectrode fixed to Said ele 
ment and having an active face adapted to suc 
cessively move into confronting relation with the 
active faces of the fixed electrodes during rota 
tion of said member, said element being mounted 
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to float on its driving member with freedom to 
be adjustably moved as may be neceSSary to 
enable the active face of the rotatable electrode 
to freely move into parallelism. With the active 
faces of the fixed electrodes as it successively 
confronts the same, a plurality of brushes fixed 
to said element, fixed guiding means oil which 
Said brushes ride including inner and outer parts 
With at least One of the brushes riding on One 
part and at least two of the brushes riding on the 
other part, and resilient means for moving said 
element to press the brushes against the parts 
on which they ride, whereby to cause the active 
face Of the rotatable electrode aS it mo WeS into 
confronting relation. With the active faces of the 
fixed electrodes to be positioned in parallelism 
thereWith. 

2. In a distributor, a rotatable driving mem 
ber, a plurality of fixed electrodes disposed 
around the axis of revolution of said member 
and each having an active face, an element ro 
tatably driven by said member, an electrode 
fixed to Said element and having an active face 
adapted to Successively move into confronting 
relation. With the active faces of the fixed elec 
trodes during rotation of Said member, said elle 
Inent being Inounted to float on its driving mem 
ger With freedom to be adjustably moved as may 
be necessary to enable the active face of the 
rotatable electrode to freely move into paral 
lelism. With the active faces of the fixed elec 
trodes as it confronts the same, a plurality of 
brushes fixed to said element, fixed guiding 
means On. Which said brushes ride, said means 
including a fixed electrode located at said axis 
and On Which One brush rides and by which elec 
trical connection is made to the movable elec 
trode, Said means also including a circular track 
On Which tWO other brushes ride, and resilient 
means for moving Said element to press said 
brushes against their respective guiding means, 
Whereby to cause the active face of the rotatable 
electrode as it successively moves into confront 
ing relation. With the active faces of the fixed 
electrodes to be positioned in parallelism there 
With. 

3. In a distributor, a rotatable driving mem 
ber, a plurality of fixed electrodes disposed 
around the axis of revolution of said member 
and each having an exposed active face, an ele 
ment rotatably driven by said member, an elec 
trode fixed to said element and having an active 
face adapted to successively move into confront 
ing relation. With the active faces of the fixed 
electrodes during rotation of said member, said 
element being mounted to float on its driving 
member With freedom to be adjustably moved 
aS may be necessary to enable the active face 
of the rotatable electrode to freely move into 
parallelism. With the active faces of the fixed 
electrodes as it successively confronts the same, 
a plurality of brushes fixed to said element one 
at the axis of revolution of the movable electrode 
and two located radially beyond the movable 
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electrode and on opposite sides of a radius pass 
ing through the movable electrode, a central 
fixed guide engaged by the first-named brush, 
a fixed track surrounding the central guide and 
on which the two last-named brushes ride, resil 
ient means for moving said element to preSS the 
first brush against the central guide and the 
other brushes against the track, Whereby to 
cause the active face of the rotatable electrode 
as it successively moves into confronting rela 
tion with the active faces of the fixed electrodes 
to be positioned in parallelism thereWith. 

4. In a distributor, a rotatable driving mem 
ber, a plurality of fixed electrodes disposed 
around the axis of revolution of said member 
and each having an active face, a stationary 
guide consisting of a circular track located co 
axially of said member, another guide located 
at Said axis, an element driven by Said mem 
ber and mounted thereon for universal nove 
ment Within a limited range With respect thereto, 
said element eingaged at One point With the cen 
tral guide and at tWO points With the other 
guide, and resilient means for holding Said elle 
ment engaged With said guide at said points, 
Whereby to cause the active face of the movable 
electrode as it. Successively moves into confront 
ing relation. With the active faces of the fixed 
electrodes to be positioned in parallelism there 
With. 

5. A distributor, comprising, a rotatable arm 
having on One face tWO Outstanding ribs paral 
leling a radius of the arm and a Stud located be 
tWeen the ribs and radially Spaced from the axis 
of revolution of the arm, a plate-like element 
loosely mounted On Said stud and between said 
ribs, a plurality of fixed electrodes arranged 
around said axis and each having an exposed 
active face, an electrode fixed to said element 
and having an active face adapted to be suc 
cessively moved into confronting relation with 
the active faces of the fixed electrodes, resilient 
means between said arm and element for press 
ing the latter toward said faces of said fixed elec 
trodes, a fixed stationary electrode located at said 
axis and electrically connecting with said element 
and the movable electrode thereon, a stationary 
circular track located coaxially of the arm, a cen 
tral brush fixed to the inner end of said element 
and bearing on the fixed central electrode, and 
two brushes carried by said element and located 
radially beyond the movable electrode and an 
gularly Spaced therefrom and riding on said 
track. 

KENNETH. A. HARMON. 
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