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Zo all whom it-may co.ncem'..? e v
Be it known that I, Wirrram B. Moses,

citizen of the United States, and resident of -
in the county of Norfolk:and
5 State of Massachusetts, have invented cer- _

Brookline,

tain new and useful Improvements in Tgni-
tion Apparatus, of which the following is a
specification. R
- 10" ratus and with regard to certain more ‘spe-
-cific. featyres thereof to breakérs and. dis-
tributers. . : S
It is one of the objects of the invention to
_* provide a simple, durable and- extremely
15 1
"« Another object of the invention is to pro-
vidé a reliably operative device which will
. meet the demands
der engines
eration. - _
-, The invention has for another of its ob-
© jects the provision of -apparatus wherein the
barts may be quickly and conveniently as-
sembled or reinoved. . o C

s

‘particularly as to Speed of op-
20 )

25 .

- of a device of the above: stated character
Wwherein - simple, inexpensive and reliable
means are.employed to obviate the necessity
for moving the primary leads to obtain var,.
ations in spark timing. ‘ N
Other objects will be in part obvious and
part particularly pointed out hereinafter.
The invention accordingly consists in the
various features of -construetion, combina-
tions of elements and arrangements of parts
~which will be exemplified by the construc-
tion hereinafter set forth and the scope-of
- the application of which will be indicated

30

in

35

* by the following claims.

40 Tn the accompanying drawings wherein

- is shown .one of various possible embodi-

ments of the invention : .
~_Figurelisa view in elevation of a breaker
distributer -embodying the invention.
this view portions of the casing and distrib-
uter head are
clearly the interior structure, _ .
Fig. 2 is a plan view of the same with the

45

. 80 of the distributer removed. , .
- Fig. 8 is a view in vertical section taken
~ substantially along. the line 33 of Fig. 2

but with

Ing arm .of distributer included..

of eight and twelve cylin-

Still another object lies in the provision

distributer head and. confact carrying arm

‘This invention rtelates to ignition appa-' d

compact device of the character above stated.

In.

broken away to show more'

distributer head and. contact carry-

~ameter by ‘
-3 and 4 until it finally develops into a cup 5

_internal combustion engine,

‘ducting material.

_above the other.

for two curved rocker arms 20

~ bosses 30 and 81
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Fig. 4 is a view in horizontal section taken
substantially along the line 4—4 of F ig. 3.

Fig. 5 is a wiring- diagram illustrating
the primary circuit. ‘

Fig. 6 is a side view of a portion of the
casing showing in dotted lines the brush and
plate contact inthe primary circuit.

Referring now more particularly to. the
rawings in which similar reference char-
acters refer to similar parts thronghout the
several views, there is indicated at 1 a tubu.
lar casing, progressively increasing in di-
several steps as indicated at 2,

provided with a horizontal flange portion 6.

otatively supported in this casing is a
shaft 7 adapted to be driven in direct pro-
portion to the speed of the crank shaft of an

fixed thereon two cam elements
provided with a plurality of ecam portions
10.. The bottom of the-cup 5 of casing 1
serves to support a metal plate or disk 12
which in' turn has fixed thereon as by means
of rivets 13 a pair of plates 14 and 15 of éon-
These plates are separated
from each other and. insulated from the
plate or disk 12. An upright 16 of conduct-
ing material is fixed -upon the plate 15 and
carries two fixed
An upright pivot pin.19
Is fixed upon plate 14 and serves as-a pivot
and 21, carry-
ing respectively the movable contacts 22 and
23. These rocker arms are of sheet ‘metal
bent in substantially U
walls within which the-cam rollers 24 and 25
are journaled. ILeaf springs 26 and 27 bear
against a curved upstanding portion 28 of
the plate 14 and fake in upon their respec-
tive rocker arms at points 29 as shown

clearly in Fig. 2 of the drawings. These
springs tend to urge the rockers against the

action of the cam

portions 10 and into closed
contact position.

Casing 1 is formed with
and these are provided with
suitable terminals for the leads of the pri-
mary circuit, the terminals being insulated
from the casing 1 as indicated at 82. The
conductors 83 ‘of the terminals extend into
the cup of the casing and carry flexible con-
ducting brushes 84 which make electrical
contact with the plates 14 and 15, "These

-brushes serve not only as conductors but in

shape providing side.
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2

conjunction with' a finger piece 35 mounted
inside the cup at the opposite side of the
.casing they serve to hold the plate or disk
12 and its appurtenances against vertical

‘displacement. ~ A shoulder 36 projecting .

from the bottom of the cup 5 serves to. pre-

. vent radial displacement of the plate 12.

10

"From the foregoing it will be apparent
that plate 12 supports two separate plates,
which in turn carry respectively the fixed

. and movable contacts of the primary-circuit

e Anterrupter.

15-

. 20

plate is restricted in vertical or radial move-
ment; but is free for angular movement.

“of an arm 37 secured to bolts or screws .or
rivets or in any other suitable manner to
the plate 12, the shanks of the bolts or screws
passing through an arcuate slot 38 in-the
bottom of the cup 5. 'The ends of the slot

- 88 limit the range of angular movement of

* ‘the plate 12. and the plates 14 and 15 are

25

sufficiently elongated to remain in contact -

with the brushes 84 throughout the ‘entire
possible range of movement of the plate 12.
It is to be noted that the fixed contacts, mov-
able contacts-and the means for urging the

_“contacts. to ‘closed ‘position are merged into

80

© tion

35

one instrumentality. which is easily Temov-

-able from the casing without disorganiza-
and by simply removing the brushes 34,

‘finger piece 35 and the arm 37. v

~ To meet the demands of modern: engine

“construction in which the number of cylin-

ders has been increased, it is desirable to

. take steps to eliminate mechanical and elec-

40

trical lag or i_n‘some manner to compensate
for these defrimental characteristics. It will

be noted that the cams 8 and-9 are substan-

tially counterparts each having, in the pres-

- ent embodiment, six raised cam portions-10.

It will be further noted that cam portions

“10 of the respective cams are staggered :so

45

50

“that they do not function on their respective
rolls in the same way at the same time. "By
such construction the contacts move some-
what in opposite directions the primary cir-

cuit being open when both sets of contacts

are open and ;one movable contact always

‘nearer to closed, position than the one last®

opened. . This construction compensates. for

. mgcl}anical and electrical lag as will be here-

65

inafter pointed out, and, furthermore, pro--

vides an -extremely compact device which

‘features are highly important in automobile
© . construction. . :

~ A contact carrying arm 40 is. fixed upon

" the upper end of the shaft 7 and. carries

. 60

inner and outer contacts 41 and 42.© While
these are spoken of as contacts it will be

- obvious that in the embodiment shown they

~ well the use of wipe contacts or ‘any other
form. A distributer head 43 of insulating

65

are of the type known as jump contacts.
. The invention,” however, contemplates as

This angular movenient is effected by means .

1,306,116 °

‘matetial is.arranged over the cup of the cas-

.ing 1 fitting over a shoulder 44 formed on

the flange 6 of casing. This head is secured
in position by spring clips 45 located dia-
metrically opposite and pivoted on the cas-
ing 1 as ndicated at 46. The embodiments
shown in the drawings is for use with a
‘twelve cylinder internal combustion engine
and- has accordingly twelve terminals for
connecting with the leads to the spark plugs.

- To’ secure further compactness these ‘termi-
It will be obvious that the

nals are arranged In two or more annular
paths and the fixed contact pins 48 of the
terminals extend downwardly .and- coSperate
with the corresponding movable contact on
the carrying arm 40.. Tt will be obvious that

‘the inner movable contact 41 codperates with -

the inner circular row of contacts 48 and
that the outer contact 42 cobperates with
those ‘in the outer path. The high tension

70

75.

80

85

terminal of the distributer circuit is cen- -

trally located as indicated at.49 and.con-
‘nects by means of a carbon tip .or brush 50

and a spring coriductor 51 with the contacts =~ .
S g
Referring to Fig: 5, it. will be seen that -

41 and 4. »

the contact sets are arranged in multiple in
the primary circuit. It 1s therefore desir-

‘able that both sets of contacts shall be in

.open position for a brief period when either
one of the contacts 41 or 42 is opposite a
fixed contact of the distributer head.

95

- In the operation of the present device each .

movable contact is given twelve movements;
that is, six in each direction for one rota-

_tion of the cam shaft. Each set is therefore

100

opened and -closed six times. The contact -

carrying rocker arms 20 and 21 are co-exten-
sive and the cam rollers 24 and 25 have thplr
axes in alinement so that, assuming. a point

_in the cycle of operation corresponding to

the showing in Fig: 2 of the drawings, as

106 .

a cam ‘portion 10 of the lower cam 8 is pass:

ing away from its cam roll a cam portion
10 of the cam 9 is moving against the cam
roll of the upper rocker. At this point then
both sets of contacts are open. The pri-
mary circuit, however, having been opened
finally through the contacts of the upper
set the movable contact of the lower set is

“at this point moving by means of spring 27.

back to closed position. It will be noted,

110

115

therefore, that at the time the circuit is

opened by disengagement of the upper set
of contacts the lower movable contact has
spent the outward velocity given by the cam

120

and is under complete control of its spring - .

which is tending to return it to closed posi- -

tion as quickly as. the icam portion’ 10 is

-moved beyond its cam roller. This provides

125

a brief but sufficient opening of the primary -

“circuit and permits building up of the:coil

to a point of high efficiency.
: When - desired to vary the time of actua-
tion of the contacts for the purpose of ob-

13¢(
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“and 42 on the car _
-to_insure completion of the secondary cir-

- a limiting sense.

‘of interrupter

-said movable contacts on

N

- taining advance or retard of the spark in
.the engine cylinder the arm 37 is moved giv-

Ing an angular range of movement to the
Dlate 12 and the contacts carried thereon.
This' varies the position of the cam rolls
with respect to the cams and-the contacts 41
ing arm 40 are elongated

cuits. - o o :
As many changes could be. made in the
above construction and many. apparently
widely different embodiments of the inven-
tion' could be made without departing from
the scope thereof it is intended that all mat-
ter contained in the foregoing description
or shown in the accompanying drawings
shall be interpreted as illustrative and not in

Having described the invention what I de-
sire to secure by Letters Patent is:

L. In apparatus of the character described,
in combination, a’casing containing two sets
contacts adapted to be ar-
ranged in a primary circuit, ‘and means
adapted to actuate contacts of the respec-
tive sets simultaneously, the arrangement of
parts being such that one set is closing while
the other is opening providing a brief pe-
riod in which the primary circuit is open
through both sets, .

2. In apparatus of the character described,
in combination, a primary circuit, two sets of
interrupter contacts arranged in multiple in
said circuit, means adapted to open said cir-
cuit by opening one said set of contacts while
the other is open, and means for moving said
other set, of contacts to closed position while
the first said set is open.

3. In apparatus of the character described,
in combination, a casing, two sets of inter-
rupter contacts, each set comprising a fixed

contact element and a movable contact ele--

ment, the movable contact elements being
pivotally mounted with their axes in aline-
ment, means for actuating the movable con-
tacts to open position, and means codperat-
ing with said last means for starting one of
its return to closed
position during the period of opening move-
ment of said other movable contact. :
*4. In apparatus of the character . de-
scribed, in combination, a casing, two sets
of interrupter contacts, each set comprising
a fixed contact element and a movable con.
tact element, the movable contact elements
being pivotally -mounted with their axes in
alinement, means comprising a.cam shaft for
actuating the movable contacts to open po-
sition, and means codperating with said last
means for starting one of said movable con-
tacts on its return to closed position during
the period of opening movement of said
other movable contact, S
- 5. In apparatus of the character de-
scribed, in combin?.tion, a primary circuit

1,306,116 -

-terrupters adapted -to

each respectively

interrupting device, a secondary circuit
distributing device comprising a plurality
of fixed contact members arranged in two
annular paths and.a pair of rotatable con.
tacts adapted to coSperate each respectively
and alternately with fixed contacts in the-
different annular paths, and means in axial
alinement for actuating said interrupting

. device and said movable contacts.

6. In apparatus of the character de-
scribed, in combination, a pair of circuit in--
‘be included in the
primary circuit, a secondary 'cirenit dis-

tributing device comprising a: plurality of

fixed contact members arranged in two an-
nular paths and a pair of revoluble con-
tacts adapted to cobperate each respectively
and alternately with fixed contacts in the

different annular paths, and meahs having -

their axes in alinement. for actuating said

“Interrupting device and said revoluble con-

tacts. : S

7. In apparatus of the character de-
scribed, in combination, a pair of cireuit in-
terrupters adaptéd to be included in the
primary circuit, a secondary circuit. dis-
tributing device comprising a plurality of
fixed contact members arranged in two an-
nular paths of different lengths and- a pair
of revoluble contacts adapted to .codperate
and alternately = with’
fixed contacts in the different annular paths,
and means in axial alinement for actuating

-said interrupter device and said revoluble

contacts. , -

8. In  apparatus of the character de-
seribed, in combination, a rotatable shaft, an
interrupter for a primary circuit compris-
ing actuators.on said shaft, a plurality of
fixed distributer contacts arranged at dif-
ferent distances radially from the axis of
said shaft, and contacts moved by said shaft
for cobperating with said fixed contacts to
complete the
through fixed contacts of different radial
positions. . ‘

9. In apparatus of the- character de-
scribed, in combination, a primary circuit
having in parallel a plurality. of contact sets,
each set comprising a fixed and a movable
contact element, means adapted to actuate
the movable contacts of each set successively
to open position, and means adapted to actu-
ate sald movable contacts to closed position,
the arrangement of parts being such that
the sets are Simultaneously open for a brief
period in the operation. =

10. In apparatus of the chardcter de-
scribed, in combination, a casing,a primary.
circuit having terminals therein, a shaft ro-
tatably mounted therein and provided with
cam portions. and a contact carrying ele-
ment, a primary circuit interrupter actu-

_ated by said cam portions, a distributer.head

mounted on said casing ‘carrying terminals

8
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-arranged in-a plurality of annular paths, a

fixed -contact member for each terminal, a

_ contact for each annular path, the same be-

10

15

20
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ing movable by said carrving element into
circuit completing relation. with the con-
tacts in the respective paths, and means for
-arying the time of interruption-of the pri-
mary circuit by relative adjustment of the
interrupter and cam portions independently
of the terminals on the casing or head.

11. In apparatus of the character de-

scribed. in eombination, a casing, a dis-
tributer head thereon, a shaft journaled in

said casing, a plate angularly movable in

said casing and about said shaft, two con-
tact plates fixed to said mevable plate and
supporting  respectively a movable contact
member and a fixed contact member in elec-

trical communication with said plates, ter-

minals in said casing having brushes con-
tacting with.said plates, a contact earrying
member on-said shaft codperating with con-
tacts carried by the distributer head and
means adapted to move the first said plate
through an angular range causing the con-

tact plates to move relatively to said’

brushes.

12. In apparatus of the character de-
scribed. in combination, a casing, a-shaft ro-
tatably mounted therein and provided with
cam - portions and a ¢ontact carrying ele-
ment; a primary circuit interrupter* actu-
ated by said cam portions, a ‘distributer
head mounted on said casing earrying ter-
minals arranged in a plurality of annular

paths, a fixed contact member for each ter--

minal, a contact for each annular path the
same. being movable by said carrying ele-
ment into circuit completing relation alter-
nately with the contacts in the respective
paths. ' ‘ ‘

13. In ignition apparatus, in combination,
a casing having terminals therein,.a rota-
table element within said casing having
means making electrical connection with
said terminals throughout a range of move-
ment of said element, a contact set carried

. by said element comprising a fixed and a

50

55

60

65

movable contact, actuating means for said
contact set, and means for moving said rota-
table element within said casing and inde-
pendently of said terminals.

14. In ignition apparatus, a casing. a
plate arranged therein for relative move-
meiit therewith. a terminal in said casing, a
fixed and a movable contact carried by said
plate, an operating member whereby said
plate may be moved relatively to said casing
and independently-of said terminal; and a
brush connection between said terminal and
one of said contacts. '

15. In ignition apparatus, in combina-

. tion, a casing having a pair of terminals lo-

cated therein, a shaft in said casing, a sup-
porting plate journaled in said casing, cir-

. prising a plurality of contact pairs in par-

1,306,116

cumscribing said shaft, a fixed contact and
a movable contact both supported by said -
plate. a pair of conductor members’ insu-.
lated from said plate and from each other,
one of the pair electrically communicating
with the fixed contact and the other electri-
cally communicating with the movable con- =
tact, conductor members extending from the
terminals and communicating with the first’
said conductor members, and means  for
electrically connecting said conductor mem-
bers with said terminals and permitting rela- -
tive movement therebetween.
16. In ignition apparatus, in combination, -
a casing having a terminal therein, a con- 80
tact set in said casing comprising a fixed
contact and a pivoted movable contact, a
rotatable supporting element for said con-,
tact set. a conductor member associated with
one of said contacts and a brush connection
between said -conductor member and said:
terminal. - ’ :
17. In ignition apparatus in combination,
a cup shaped casing, a contact actuating
shaft extending into said casing, a rotatable
contact supporting-element-journaled in said
casing, terminals in said casing, a fixed con-
tact and a movable contact mounted to be
‘rotated with' said contact-supporting ele-
"ment, conductor members carried by said
“supporting element and electrically commu-
-nicating with said contacts respectively and
brushes bearing on said conductor members
in position to assist in holding said sup-
porting element against displacement except
through a range of rotatable movement, said
brushes electrically connecting said conduc-
tor members respectively to said.terminals.
18. In ignition apparatus, in combination,
an interrupter mechanism comprising a plu-
rality of contact sets arranged in parallel
in a primary circuit and a distributer mech-
anism comprising a multiplicity of contacts
“arranged in a plurality of paths and a ro-
tatable member having a plurality of con-
tacts adapted to-engage respectively with
the contacts in different paths. -
"19. In ignition apparatus, in combination,
a'casing, primary circuit means therein com-

70

75

85

90

95

100

105

110

"115
allel arrangement in said circuit, means for .
actuating said contact sets comprising a
shaft extending within said casing, a plu- -~
rality of rotatable distributer contacts car- =~
ried by said:shaft, and a head having a mul- 120
tiplicity of distributer contacts fixed therein,
said rotatable distributer contacts being
adapted to codperate respectively with dif-
ferent contacts of said head to complete the
secondary circuits. B
20. In ignition apparatus, in combination,
a pair of interrupter contact sets, each set

125

_comprising a movable and a relatively fixed

contact. said sets being in parallel in the - .
primary circuit and actuating means for 130

i
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said contacts adapted to open one set before

* the other and close one set before the other,

there being an overlap whereby both sets are

open at the same time during the actuating

operation. o
- 21. In ignition apparatus for multi-cylin-
der engines, in combination, a casing, a shaft

" therein, a pair of contact sets, each set com-

10

prising a pair of contacts relatively mov--

able into and out of engagement. the sets

. being arranged in parallel in a primary cir-
cuit, contact actuating means, a rotatable

15

20

30

35

40

carrier on said shaft having a plurality of
contacts rotatable in different paths and a
single distributer head having contacts
adapted to coSperate with said rotatable
contacts to complete the secondary cirecuit.

22. In ignition apparatus for multi-cylin-

der engines in combination, interrupter and
distributer mechanism arranged in a single
unit with a pair-of interrupter contact sets
in the primary circuit and secondary con-
tacts for all the cylinders of the engine ar-
ranged in a single head of said unit. - °

~23. In ignition apparatus for multi-cylin-,

der engines in combination, interrupter and
distributer mechanism arranged in a single

-unit with a pair of interrupter contact sets

in parallel arrangement in the primary cir-
cuit and secondary contacts for all the cyl-

inders of the engine arranged- in a single -

head of said unit.
-24. In ignition apparatus for engines in

combination, a pair of contact sets each set

comprising relatively movable contacts,
means for opening said sets at different
times, and spring means for opposing the
opening action, the opening means and the
spring means being so arranged and related
that the :spring means has substantially

1,306,116

“scribed

> 4

overcome the action of the opening means on

-one set as the opening means acts to open

the ‘other set.

25. In igmition ‘apparatué for engines in

combination, a pair of contact sets each set
comprising relatively ‘movable contacts,

45

means for- opening said - sets at different

times, a casing for the aforesaid means and
contacts, a head-having distributer contacts
for all the cylinders in the engine, and
means driven with the opening means hav-

.ing a plurality of contacts adapted to codp-

erate respectively with different distributer
contacts. R ' »
- 26. In ignition apparatus, in combination,

50

53

a ‘casing contajning primary circuit termi- -

"nals and a pair of contact sets in parallel

arrangement, a distributer head having a
multiplicity of contacts arranged in differ-
ent rows, and a shaft carrymng actuating
means for said sets and a plurality of con-
tacts adapted to coperate with said distrib-
uter contacts. : S

27. In apparatus of the character de-

adapte&

ing fixed and movable contacts, said sets be-
ing arranged in different transverse planes
lengthwise of said shaft, a primary circuit
branching through .the different sets, and
means

the arrangement of the contacts and actu-
ating means being such that one set is clos-
ing while the other is opening. o
' Signed at, Cambridge in the county of

Middlesex and State of Massachysetts this

8th day of January A. D. 1916.
. . WILLIAM ‘B. MOSES. X

‘in combination, a casing, a shaft
to rotate therein, two sets of inter- -
. rupter contacts, each comprising codperat-

65

70

apted to actuate the movable con-
‘tacts of the respective sets simultaneously, -

75




