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UNITED STATES
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PATENT OFFICE.

CHARLES L. ATKINSON, OF CYNTHIANA, KENTUCKY.

DISTRIBUTOR FOR GAS ENGINES.

Application filed June 10, 1920. Serial No. 387,909.

Lo all whom. it may concern.:

Be it known that I, Cuarces 1., ArrIn-
SON, a citizen of the United States, residing
at Cynthiana, in the county of Harrison
and State of Kentucky, have invented cer-
tain new and useful Improvements in Dis-
tributors for Gas Engines, of which the fol-
lowing is a specification.

This invention relates to improvements
in commutators especially adapted for use
on internal combustion engines.

An important object of this invention is
to provide a commutator for internal com-
bustion engines having novel means for ad-
vancing the spark as the speed of the en-
gine increases, and for retarding the spark
when the speed of the engine decreases.

The invention further aims to provide a
distributor for internal combustion engines
having means for utilizing centrifugal Force
to automatically control the spark of the
spark plugs attached to the several cylin-
ders of the engine.

A further object of this invention is to
provide a commutator for internal combus-
tion engines which is entirely antomatic
in its operation and which does not require
frequent attention or adjustment.

A further object of the invention is to
provide a commutator of the class described
which is of highly simplified construction,
efficient in use and cheap to manufacture.

Other objects and advantages of the in-
vention will be apparent during the course
of the following description.

In the accompanying drawings forming a
part of this application and in which like
numerals are employed to designate like
parts throughout the same;

Figure 1 is a central vertical section
through a commutator embodying the in-
vention,

Figure 2 is a horizontal section taken on
line 2—2 of Figure 1, the view being taken
in the direction of the arrows,

Figure 3 is a horizontal section taken on
line 3—3 of Figure 1, the view being taken
in the direction of the arrows,

Figure 4 is a central vertical section
through a slightly modified form of commu-
tator,

Figure 5 is a sectional view taken on line
5—5 of Figure 4, the view being taken in
the direction of the arrows,

Figure 6 is a detail section through the
commutator illustrated in Figure 4.

In the drawing wherein for the purpose
of illustration is shown a preferred embodi-
ment of the invention, the numeral 10 gen-
erally designates the improved commutator
which includes a cylindrical casing 11 hav-
ing a head 12 of Insulating material. By
reference to Figure 1, it will be observed
that the head 12 is detachable from the cas-
ing 11 so that access may from time to time
be had to the interior of the casing.

The casing 11 is formed on its under side
with a centrally arranged sleeve 14 through
which an operating shaft 15 is rotatably ex-
tended and which is generally an extension
of the cam shaft of the engine to which the
commutator is applied. It is obvious, how-
ever, that the shaft 15 which operates the
commutator need not be a cam shaft nor an
extension of the same but may be a shaft
having indirect or direct conmnection with
the crank shaft of the engine. The end por-
tion of the shaft 15 is extended through a
centrally arranged opening in a support 16
which, as illustrated in Figure 1, is in the
form of a disk of insulating material. The
disk is securely though detachably secured
to the shaft 15 through the medium of a
cap screw 18 having an enlarged head which
bears against the face of the disk support 16.

As set forth in Figures 1 and 38, a link or
arm 19 is pivoted at one end to the periph-
eral portion of the disk 16 through the
medium of a pivot bolt 20. The pivot bolt
20 allows the free end portion of the arm
19 to swing outwardly or in the direction
of the periphery of the disk 16 as the speed
of the shaft increases. On the other hand
the pivot bolt 20 allows the free portion of
the arm 19 to swing inwardly when cen-
trifugal force decreases as the result of a
decrease in the speed of the shaft 15. The
free end portion of the arm 19 has connec-
tion with a contact pin 22 which is movable
through an arcuate slot 23 formed in the
disk 16 and which is in the arc of a circle
which intersects the axis of the disk 16. In
addition to being movable across the disk
16, the contact pin 22 is movable longitudi-
nally and is pressed by a coil spring 26 con-
fined between the enlarged head 98 of the
contact pin and the upper face of the
pivoted arm 19. As is obvious the pin 22
1 slidably but snugly extended through
said arm so that the arm will be sufficient to
support the contact pin at right angles
thereto during the rotation of the disk 16
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As illustrated in Figure 3, a rod 30 is
pivoted to the intermediate portion of the
arm 19 and is extended through an upstand-
ing lug or ear 31 which forms an abutment
for one end of a retractile coil spring 32
cartied by the rod 30. A washer 34 ar-
ranged on the rod 30 limits the movement of
the spring 32 and is held upon the rod by a
small adjusting nut 35. By this counsiruc-
tion the pivoted arm 19 is normally retained
in the position illustrated in Figure 3 or
in an inner position. As the speed of the
disk 16 is increased, the arm is by centrifu-
gal force moved outwardly directly in pro-
portien to the speed of the disk. As the
speed of the disk decreases the pivoted arm
19 is gradually drawn inwardly by the re-
tractile coil spring 52. By adjusting the
nut 35, the tension of the spring 32 may be
varied.

A spring contact arm 36 also has pivotal
connection with the pivet bolt 20 and has
one end portion slightly offset and provided
with a contact brush 88 which is arranged
in line with the axis of the shaft 15. The
brush 38 is, however, spaced from the adja-
cent end of the shaft and is provided with a
socket or recess which receives a center post
39 having connection with a source of elec-
trical energy through a feed wire 40.

As illustrated in Figure 1, the lower end
portion of the center post 89 is rounded and
extends beyond the adjacent face of the head
19, so that the same may be rotatably re-
ceived within the socket in the upper side
of the brush 88. During the rotation of the
disk 16, the outer portion of the spring con-
tact arm 36.moves about the axis of the
shaft 15 and the inner end portion of the
arm, which carries the brush 38 remains in
line with the axis of the shaft so that the
brush 38 is at all times in electrical contact
with the center post 39.

As illustrated in Figures 1 and 2, a plu-

rality of spaced stationary metallic contacts
49 ave embedded in the head 12 and are en-
gaged by the head 28 during the rotation ot
the contact pin 22 about the axis of the shaft
15. Under ordinary running conditions ov

when the motor is running at a normal
speed, centrifugal force will of course posi-
tion the contact pin 22 in the intermediate
portion of the slot 28 so that the head 28 of
said pin will engage the intermediate por-
tions of the stationary comtacts 42. The
stationary contacts 42 ave curved lengitudi-
nally in the divection cpposite the direction
of rotation of the disk 16 whereby the head
98 will engage the stationary contacts earlier

v the motor ig increazed

when the speed of
than when the speed of the motor is de-
creased. - Tn ¢ther words, the tilne of contact
of the members 28 and 42 is advanced as the

pte]
pivoted arm 19 is moved outwardly. In

this manner the spark supplied tothe several
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spark plugs of the motor is automatically
adjusted to conform to the speed o1 the motor.
The stationary contacts 42 of course have
connection with conducting posts 43 which
in turn have connection with branch wires
44 which have electrical connection with
the several spark plugs in the usual manner.
Tt will be noted with particalar reference
to Figure 2, that the stationary contacts 42
gradually widen towards their outer ends so
that in addition to advancing the spavk as
the speed of the motor increases, the spark
is prolonged for thoroughly igniting all of
the gases within the combustion chambers.

In the form of the invention illustrated in-

Figures 4, 5 and § the shait 15 is provided
with & metallic disk 46 having a centrally
arranged sleeve 47, which is rigidly secured
to the shaft through the medium of‘a pin 48.
The commutator illustrated in these views is
especially adapted for use in connection

with Ford motors since the current is
grounded through the commutator. There-

fore, the current is not conveyed through
the contact spring 36, as illustrated in Fig-
ure 1 but the circuit is completed by the
engagement of the contact pin 22 with the
several longitudinally curved stationary con-
tacts 42. Ag illustrated in Figure 6, the
contact head 28 of the contact pin 22 is ro-
tatable so as to reduce friction between the
parts to & minimum. ‘

In the use of the improved commutator,
the pivoted arm 19 moves outwardly in pro-
portion to the speed of the motor so that the
spark in the combustion chambers of the en-
gines will be advanced with relation to the
positions of the several pistons. The out-
ward movement of the pivoted arm 19 slso
prolongs the spark in the several cylinders
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so ag 0 assure complete combustion of the

gages.

With reference to the foregeing descrip-
tion it will be apparent that a commutator
constructed in accordance with this inven-
tion operates entirely automatically and
without attention on the part.of the ope
tor. Also the commubator is possessed of a
minimum nomber of wearing parts so that
the same is rendered highly durable.

Tt is to be understood that the form of the
invention herewith shown and described is
to be telren as a preferred embodiment of the
same and that such minor changes in con-
struction and avrangement of parts may be
made as will remain within the spirit of the
invention and the-scope of what is claimed.

Having thus described the invention, swhat
is claimed as new is: :

1. A commutator comprising a casing, &
support rotatable within the casing, an ax
pivoted to the support to swing In a radial
direction thereon, and a contact element car-
ried by sald arm and movable between the
axis and the outer edge of said suppert.
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2. A commutator comprising a casing, a
support rotatably-arranged within the cas-
ing, a contact element mounted upon the
support and movable in a radial direction
toward the outer edge of the same, spring
means for normally holding said contact ele-
ment. inwardly, and a plurality of spaced
contacts adapted to be engaged by said mov-
able ¢ontact .element.

3. A commutator comprising a casing, a

rotary support arranged within the casing,

an arm pivoted at one end portion to said
support, a contact element upstanding from
the arm parallel to the axis of rotation of

5 the support, and a plurality of stationary

contacts carried by the casing at substan-
tially right angles to the axis of rotation of
said support and engageable by said ele-
ment.

4. A commutator comprising a casing, a
rotary support within the casing having an
arcuate slot, an arm pivoted at one end por-
tion to said support, a contact element ex-
tending through said slot and the free end

; portion of said arm, means urging said arm

inwardly, and a plurality of stationary con-
tacts carried by said casing.

5. A commutator comprising a casing, a
rotary support carried within said casing,
an arm pivoted at ome end portion to said
support, a contact element extending
through said support and said arm and
movable at substantially right angles there-
to, means advancing the element, and a plu-
rality of spaced stationary contacts engage-
able by said element.

6. A commutator comprising a rotary
support, an arm pivoted at one end portion
to said support, an upstanding contact ele-
ment slidable endwise upon said arm and
provided with a head, a spring confined be-
tween said arm-and the head for advancing
said element longitudinally, and a plurality
of stationary contacts engageable by the
head.

7. A commutator comprising a casing, a
rotary support arranged within said casing
and provided with an arcuate slot, an arm
pivoted at one end portion to said support,
a contact pin extending through said slot
and the other end portion of said arm and
provided with a head, and a coil spring sur-
rounding said pin and confined between
the head of the same and said arm.

8. A commutator comprising a casing, a
rotary support arranged within said cas-
ing and provided with an arcuate slot, an
arm pivoted at one end portion to said sup-
port, a contact pin extending through said
slot and the other end portion of said arm
and provided with a head, a coil spring
surrounding said pin and confined between
the head of the same and said arm, and a
plurality of Jongitudinally curved stationary
contacts engageable by said head and in-

creasing in width in the direction of the
outer ends thereof. o

9. A commutator comprising a casing, a
rotary support arranged within said casing
and provided with an arcuate slot, an arm
pivoted at one end portion to said support,
a movable contact pin extending through
said slot and the other end portion of said
arm and provided with a head, a coil spring
surrounding said pin and confined between
the head of the same and said arm, a plu-
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rality of longitudinally curved stationary -

contacts ‘engageable by said head and in-

creasing in width in the direction of their -

outer ends, and spring means urging said
arm and said contact pin inwardly toward
the center of said support.

10. A commutator including a casing pro-
vided with a head, a plurality of longitudi-
nally curved stationary contacts carried by
sald head and arranged tangentially to the
axis of the same, a rotary support arranged
within said casing, an arm pivoted to said
element, a contact pin extending through
sald element and movable transversely of
the same, said arm being provided with an
opening slidably receiving said pin, means
urging said pin in the direction of the
center of said support, a center post carried
by said head, and a contact element con-
nected to said arm and coacting with the
center post.

11. A commutator comprising a casing
provided with a head, a plurality of sta-
tionary contacts carried by the head and
disposed - tangentially with relation to the
axis of the same, a rotary support arranged
within said casing, a longitudinally mov-
able contact pin carried by said element and
movable transversely of the same, means
urging said pin longitudinally to coact with
said stationary contacts, an arm pivoted to
said support and having conmnection with
said pin, a rod connected to said arm, means
engaging said rod for moving said arm and
said contact pin inwardly, a conductor car-
ried by said head, and means electrically
connecting said conductor with said longi-
tudinally movable pin.

12. A commutator comprising a rotary
support, a contact pin movably carried by
said support and provided with a head,
spring means for urging said contact pin
inwardly toward the center of said support,
a conductor, means electrically connecting
said conductor with said contact pin, and a
plurality of stationary contacts engageable
by said head.

13. A commutator comprising a casing,
a plurality of stationary contacts carried by
sald head and arranged tangentially with
relation to the axis of the same, a contact
element arranged within said casing, means
restraining said element against the action
of centrifugal force to normally coact with

80

85

90

95

100

105

110

115

120

125

130



10

4'3

the inner portions of said -contacts,.a. con-
ductor, and means electrically connecting:
said conductor and said element. ‘

14. A" commutator comprising a casing
provided with a plurality of stationary con-
tacts, a disk arranged within the casing; an
arm pivoted to said disk, a contact -element
carried by said arm and adapted to engage
said stationary contacts, a center post car-
ried by said casing, and a-spring .contact
electrically connecting said center post and
said arm. , ‘

15. A commutator including fixed con-
tacts, a rotary support, a pivoted arm mount-

1,447,745

ed to swing upon-said support, and an up-
standing contact carried by the arm to co-
operate with ‘the fixed contacts.

16. A commiutator including fixed con-
tacts, a rotary support, an arm mourted to
swing upon the support; a contact carried
by said arm to-cooperate with the fixed con-
tacts, and a contact arm carried by the sup-
port to coact with ‘the conductor and ‘elec-
trically connected with ‘the first arm.

Tn ‘testimoriy “whereof I afhx my: signa-
ture.

CHARLES L. ATKINSON. [r.s.]
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