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UNITED STATES PATENT OFFICE.

JAMES M. SMITH, OF PHILADELPHIA, PENNSYLVANIA ASSIGNOR OF ONE-HALT TO

CHARLES ADSIT MAGRUDER OF BRYN MAWR, PENNSYLVANIA,

CURRENT DISTRIBUTER AND TIMER.

Spemﬁcatmn of I.etters Patent.

Patented June10,1913.

Applxcatlon filed May 17,1912, Serial No. 697,879.

To all whom it may concern.:.

- Beit known that I Jaaes M. Syrrs, a(ntl-
zen of the United States, residing at Phila-
delphia, 1 in the ccunty of Phﬂadelphm and
State of Pennsylvania, haveinvented certain
new and useful Improvements in Current
Distributers and Timers; and I do hereby
declare the following to be a full, clear, and
exact -descripticn of the inv entmn, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to characters of reference marked

ther eon, which form a part of this specifica- |

tion.
“The presént invention relates, generally,

- to improvements in timing and -distributing
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mechanisms for the.ignition system of inter-
nal combustion engines;-and, the present in-
vention hay reference. more particularly, to

a novel construction of-automatic timing and’

distributing mechanism for controlling an
electrical current to intermittently nmke and
break the electric circuit therecf, and suc-
cessively cennect the sparking terminals of
a plurality of engine -cylinders. with the
source of generation of sald electric current,
s0-as to successwely ignite or explode the
charges of gas within the cyhndels of the
engine.. :

The present invention has for its. pr1n01—

-pal object toprovide a novel, simple and ef--

fective mechanism of the ChJI"ICtEI above set

forth. adapted to be geared with the main:

shaft of an explosive-engine in such a man-
ner, so that its parts move in a proper time-
relation to the movements of the different
pmtonb in the respective cylinders; and, in
so deing, properly time and distribute the

electric current svceessiv ely to the sparklnv,

terminals.
A further object off the present invention
is to provide an ignition system mechanism

which-is of such constructlon that the mak- |

ing and breaking devices which control the
electric current will only operate when the
main shaft of the engine turns or rotates in
the proper or normal direction.

Other cbjects of this invention not at this
time more particularly enumerated. will be

clearly evident from the following detailed

deseription of the said invention.

With the varicus objects of the present
invention in view, the said invention con-
sists, px'inmrily,f»in the novel electric current

tlmmg and distributing mechanism herein-
after set forth; and, the invention consists,
furthermore, i in the novel arrangements and
combinations of the various devices and the

‘parts thereof, as well as in the details of

the constluction of the same, all of which
will be more fully described in the follow-

ing specification, and then finally embodied -

in the clauses of the claim which are ap-
pended to and which form an essential part
of the said spwlﬁcation '
The invention is clearly illustrated in the
accompanying drawings, in which:— :
Figure lisa dlagrammatlc vlew of an ig-

‘nition system shoewing in proper electrical

connection therewith, a movel timing and
distributing mechanlsm, the latter being

1llustrated In side elevation, and made ac--

cording to and embodying the principles of
the present invention. Fig. 2 is an interior
plan view of the internal make and break
mechanism; Fig. 8 is a similar view. show-
ing the normal operation of the make and
break mechanisni; and Fig. 4 is another
similar view showing the manner in which

“said make and break mechanism is prevented
Arom - closing the circuit, when the main

shaft of the engine seeks to turn or rotate in
the wrong direction. Fig. 5 is a longitudi-
nal vertical section, taken on-line 5—35 in
said Fig. 2, looking in the direction of the

arrow &, the additional dlstrlbutmg mecha-.
Fig. 6 is a detail

nism being also shown.
vertical cross section, taken on line 6—6 in
said Fig. 2, lookmg in the direction of the
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arrow y, and Fig. 7 is a detail transverse -

section,’ /taken on line 7—7 in Fig. 5, said

view illustrating more partlcuiarly the dls-f

tllbutmg mechamsm .

Similar characters of reference are em-
ployed in all of the above described views,
to indicate corresponding parts.

Referring now to the several figures of the,

drawings, the reference- character 1 indicates
a casing which is adapted to, contain. and
support the novel. timing 'and distributing
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mechanism. Preferably integrally connect-
ed with said casing 1, and being centrally .

disposed and extendmg outwardly from the .

back 2 thereof, is:a tubular hub 3 which' is

provided with a reduced. extension 4 adapt-.
ed to receive a ‘yoke-member or collar 5,
said member or collar being provided Wlth‘

a supportmg arm or bracket 6 for its con-
nection wiih the frame or. casmg of the. in-
o e . . .
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ternal combustion engine, and for' the pur-
pose of supporting said casing in.proper
connection . therewith. Journaled in said
tubular hub 3, so as to rotate therein, as
in-a bearing, 1s a spindle 7 which is pro-
vided at its outer end with an enlarged head
8, which forms a shoulder abutting against
the outer end of said reduced:extension 4

and thereby preventing any longitudinal

movement of the said spindle 7 in an inward
direction. The said spindle 7 extends with-
in the interior of the said casing 1, and is

provided with a collar 9, suitably secured

thereto, which engages the back 2 of said
casing 1, s6 as to prevent any longitudinal
movement of said spindle 7 in an outward
direction.. The outer end of said spindle 7
is provided with a receiving socket or open-
ing 10, adapted to receive one end of a coun-

ter-shaft 11, which is usually geared so as to |-

be driven from the main driving shaft of
said engine, and whereby said spindle 7 is
rotated in proper relative time to the move-
ment or rotation of said main driving shaft
of the engine. Said counter-shaft 11 is se-
cured in its properly coupled relation with
the said spindle 7 by means of ‘a_set-screw
12, or any other suitable means. The inner

- -end of said spindle 7 is also provided with

30
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a reduced extension, as 13, having a longi-

‘tudinally extending key-way or groove 14 in

its outer surface; and, connected with the
free end of said extension 13 is a still fur-
ther reduced portion, forming a stud or
shank 15. Connected with said reduced ex-
tension 13, so as to be rotated thereby, is

-"a cam-member 16 which is provided with a

40
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_ plurality of outwardly projecting cam-points

17, said cam-member 16 being provided with
a key or pin 18 which is arranged so as to
project ‘into the said key-way or groove 14
of the extension 13, whereby the properly
connected relation of the said cam-member
with said extension 13 is obtained.

The reference-character 19 indicates a ful-
crum-post, said post being provided with a
serew-threaded shank 20, so as to be adapted

" to be screwed into a suitably screw-threaded

- B0,

opening, prépared for its reception, in the
back 2 of the casing 1, The free end of said

- fulcrum-post is provided with a pivot-stud
91 upon whieh is pivotally mounted the sup-
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orting block 22 of a make and break device.

Stitably. secured upon the said supporting

block is an outwardly extending bracket or
arm 23, and suitably connected therewith, is
a spring-plate 24, said spring-plate 24 par-

alleling the said bracket or arm and being

slightly off-set therefrom so as to give room
for -the exercise of its spring-function or
yieldableness: The end of the said bracket
or arm 23 is doubled upon itself so as to

form a retaining finger 25 which serves to

limit the outward movement or spring of.

said spring-plate 24. Connected with the

- 1,084,177

said spring-plate, in a suitable location,
preferably adjacent to its free end, 1s a con-
tact-point 26, preferably made of platinum,
or other suitable material. Cennected with
said bracket or arm 23 is a right-angled ex-
tension forming a step-arm 27, projecting

70

from the fixed end of the said bracket or -

arm 23 and extending across the end-surface
of said supporting-block 22.

28 of an upwardly prcjecting stop-prejec-
tion 29, which is adapted to be engaged by

‘the said stop-arm 27 to limit the pivetal

movement of said bracket or arm 23 and the
said spring-plate 24,in one direction, where-
by its normal position is lecated. Secured

‘upon the oppesite side of said supporting

block 22, to that upon which said bracket or
arm 23 is attached, is an cutwardly extend-
ing lever cr arm 80 which is provided at its
free end with a pair of horizontally extend-
ing and perforated ears 81 adapted to sup-

ort a vertically - disposed - pintle-pin 32
Pivotally mounted upen said pintle-pin 32
is a pawl-member 33 provided with a cam-
like nosing 34. Said pawl-member 33 Is also
formed with suitable shoulders 35 upen its
upper and lower sides which in their en-
gagement with the rear edges of said per-
forated ears 31 prevent the said pawl-mem-
ber 33 frem oscillating or yielding in one
direction. Extending cutwardly from said

awl-member 83 is a perferated ear or lug

|36 adapted to receive the cne end of a coiled
spring 37, the cther end of which is secured,

to an ancher-post 38 fixed upen the inner
surface of the back 2 of said casing 1, by
means of a screw 89. The said spring 37
serves the double parpose of maintaining in
and returning tc nermal position beth said
pawl-member 33 and said lever-arm 30, as
well as said bracket or arm 23 and said
spring-plate 24. e

The reference-character 40 indicates the
base-plate of a carrier-post 41, the same be-
ing secured to the inner side of the back 2
of said casing 1, but being insulated there-

from by suitable sleeves and washers 42 of’

suitable insulating material. Connected
with the said plate 40, in such a manner so
as to permit of its projecticn from the ex-
terior of the casing 1, 1s a binding-post. 43,
whereby a suitable electrical connection for
the passing to said ball-plate 40 and ifs
carrier-post 41 of an_electric current is pro-

vided. Adjustably connected with. said ear- .

rvier-post 41 is a contact-screw 44, the inner
end “of which is provided with a suitable
contact-point 45, preferably made cf plati-

pum, or other suitable material.  The shank

Secured upen .
“the back 9 of said casing 1 is the base-piece
= A

75

80

95

113

115

122

=
~
(1

of said contact-screw 44 projects outwardly

through said casing 1;the latter being pro-
vided with a_suitable hole or opening 46
adapted for such purpose, and the outer end
of said contact-screw 44 being provided

182
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with a head or ﬁngerplece 47, Whereby the
same may be properly adu]bted so as to pre-
sent its contact-point 45 in proper relation
to the contact-point 26 of the spring-plate
24 herein-above described. Suitably - con-
nected with the outer end of said casing 1

_ is'a cylindrical casing 48.which i is provided

io

15

with a cover-plate 49, said casing 48 and
cover-plate 49 being made of some suitable
insulating or suitable mon- conductor of
electnmtv The said cover-plate 49 is pro-
vided mth a centrally disposed ‘perforation
or opening 50 in which is arranged a tubu-
lar member orsleeve 51, prov1ded with an
annular flange 52 bearing upon the inner
surface of said cover-plate 19, said sleeve

“31 being also formed with an externally

20
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serew-threaded part 53 and an. internally

enlarged portion or opening 54. ‘A ch‘lm—
bered , or hollow nut- shaped - body - 55 - is
serewed upon the said externally screw-
threaded part 53, against a screw-threaded
washer 56 also screwed upon said externally
screw-threaded part 53, so as to bear against
the outer surface of said cover-plate 49.
The said nut-shaped body 55 is prov1ded
with an outwardly extendmg portlon 57 at

the extreme end of which projects.a re-

duced screw-threaded shank 58 upon which
is screwed a nut-piece 59, and by means of
which an electric conductor or wire may be
attached thereto. Arranged within the in-

ternally enlarged portion or opening 54 of.

said sleeve 51 is the head 60 of a contact-
plug or brush 61, a coiled spring 62 being
arranged back of said head 60 to press the
sald plug or brush 61 outwardly, so as to
compel the same to make electrical contact

- with certain parts of the dlStI‘lbut]IlO' mech-

40°
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anism about to be described. v
Connected with the said stud or shank 10
of the spindle 7, by means of a transverse
pin 63, or other suitable fastening means, is
a hub-member 64, the same belng made of
some  suitable 1nsulat1n0' material. The

‘outer end of said hub-member 64 is \pro-

vided with a recess or socket which is adapt-
ed to receive the disk-portion 65 of a me-

" tallic. contact armor brush 66, the said digk-

‘50

portlon being secured in any suitable man-
ner to said hub-member, so as to turn or ro-

“tate therewith. Secured upon the inner side |

of the said casing 48 are-a plurahty of con-

tact- -points or dlSkS 67, the same being pro-
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vided with screw-threaded .shanks 68 which
project through. and outwardly from the
said casing 48, and provide in connection
with nut-members 69, suitable binding-posts

_to which are secured the wires or electrical

conductors 70. which lead to. sparking ter-

_minals arranged within-the several cvhn-'
ders of the internal. combustion engine, in-

the usual manner. Said brush 66 when ro-
tating, successiv ely contacts with the respec-

tive contact pomts or disks 67 to . succes-

s1velv dlqtllbute to the sparklng terminals,

the electrical current for producing the ig-

3..

nition - spark. The previously mentioned

plug or brush 61 is also adapted to make
constant contact with said contact- -arm or
brush 66.

The reference - characte1 71 mchcates a
battery, or other source of electrical energy;
and the reference-character 72 indicates an
induction or spark-coil, the respective bind-
ing posts 73 of the_primary circuit of which
are respectively connected with the said bat-
tery 71 and said binding-post 43, by means

70

.75.

of the primary circuit wires 74, the com-

pleted primary circuit being made through

the ground and the conductor or wire TV
leading back to the battery 7 1. The bind-
ing post 75 of the secondary ciréuit of said
coil 2 is connected, by means.-of the. cir-
cuit-wire or conductor - 76, with the screw-
threaded shank 58 formmg the binding post
of the mechanism of said plug or brush 61,
whereby the secondary or induced current 1s

. passed to said contact-arm or brush 66 and.

finally distributed to the spark-términals. of

.80

85

90

the - internal combustlon engine, as above °

mentioned: -

-Having thus described “the general con-
struction of the novel automatic timer and
distributer, I will now briefly set forth"its

| use and operation. -The battery 71, in gener-
.ating the electrical current, passes the same

through the conductor 74 and thé primary

95

circuit of the coil 72 into.the binding post -

43, base-plate 40, carrier-post 41, and con-

100

tact screw 44. The spindle T bemg rotated -
in- proper time and speed- relation by the .-

mam shaft of the internal combustion en-
gine, causes a rotation .of said cam-member

16 in the direction of the arrow. g, in Fig. 2,

and, consequently. the cam-points 17 are

105

brought into contact with the cam-nosing

34 of the pawl-member 83. When so en-

gaged, any pivotal movement of said pawl-"

member-33 upon its pintle-pin 32 is resisted,
since the shoulders 35 thereof are caused to
press against the edges of said perforated
ears 31 “of the lever- -arm 30. Consequently

the lever-arm 30 itself is pushed forward,

which turns or oscillates said supportmg-
block 22, and thereby carries said bracket-
arm 23 and its spring-plate 24 forward, so
that the contact-point 26  of the latter is
brought into contact with the contact- -point

45 of said contact-screw, the said spring-

plate 24 yielding to the pre:,sure of the said
contacting. points. .
made, the electrical current passes into said

spring-plate 24, bracket or-arm 23, sup-

porting block 22 and' thence through the
fulerum-post. 19 to “the casing 1, ahd
through the. 1nterconnect1ng parts to. the

Contact having thus been ’

110
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frame-work of the engine which provides-a .

ground, the current being thence conducted

-through the conductor 74’ back to the bat-

130t
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. tery, thereupon completing the primary eir-
~cuit of the coil 72. The secondary current

10

induced in the coil 72 is delivered through
the conductor 76 to the mechanisim of -the
brush 61, the latter delivering the same to
the contact-arm 66 which distributes the
current to the proper spark-terminal, as
herein-above . indicated, and in a manner

clearly understcod by those skilled . in the
‘art to which this invention appertains. - As
the cam-point 17 moves away irom engage-

" ment with said pawl-member 33, the coiled

- 15

20

30
35

40

" any closing of the primary circult by rea-
_son of the operation of said make and break
‘mechanism. In other words, the pawl-mem-

50

58
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88

spring 37, which has been placed under ten- -
sion by the swinging or forward movement.

of said lever-arm 30, pulls said pawl-mem-

bers, lever-arm, and supporting-block 22, to-

gether with said bracket or arm 23 and
spring-plate 24, back to their normal initial
positions, thereby breaking the primary cir-
cuit. . Thus, the successive .engagement -of

said cam-points 17 with said pawl-member,

when -the former are rotated in a proper
direction, causes an intermittent making and

‘breaking of the primary-cireuit and a con-

sequent generation of the secondary cur-

“rent which is properly distributed -to the
sparking-terminals  in accordance with the-

needs of the engine. |

One of the important features of the
novel construction of make and break mech-
anism is that the coiled spring 87 is nor-
mally under little’ or' no tension, except
when contact is made, thereby decreasing
the strain, and wear and tear upon the same,
and increasing its life and efficiency, where-
by the danger of disorder or inoperativeness
of the make and break mechanism is greatly

- decreased or obviated. :

1f, perchance, the main shaft of the en-
gine is rotated, by reason of any cause, in
o direction opposite to its normal and op-

erative direction of rotation, the said cam-’

points 17 are brought into contact with the
opposite face of the pawl-member. 33, and

‘the same is caused to oscillate upon the

pintle-pin 82 without moving forward or
swinging said lever-arm 30, thus preventing

ber 33 yields to and permits the. passage
of .the “said cam-points 17. The coiled
spring 87 always returns the .pawl-miember
to its mormal position, when such, yielding
of the same has taken place. . '
From the foregoing description of the
present invention, it will be clearly evident,
that I have produced a novel and automatic
device for controlling, timing, and distribut-
ing electrical energy to the sparking-termi-
nals of an-internal combustion engine; and,
it will be readily understood, that changes
may be made in the general arrangements
and combinations of the various devices and
parts, as well as in the details of the con-

1,084,177

' struction of the said parts, without depart-
"ing from the scope of the present inven-

' tion, as,set forth in the foregoing specifica-

| tion and as-defined "in the clauses of the :

| claim which are appended thereto. Hence,
| I do not limit my invention to the exact ar-
. rangements and combinations of the vari-
" ous devices and parts as herein set forth,
and ‘as illustrated in the  accompanying
-drawings, nor do I confine myself to the
exact, details of the construction of the said
parts. ’

I claim:— : '

1. In a device of the kind described, a
stationary contact device, a movable contact
device, a lever-arm conpected with said mov-
able contact device, a pawl-member pivot-
_ally connected with said lever-arm, said
pawl-member being yieldable in one direc-
tion, and means adapted to intermittently

movable contact -device. :

2. In a device of the kind described, a
stationary contact device, a movable contact
device comprising a fulcrum -post, a sup-

orting block pivotally mounted upon said
ulerum-post, a yieldable contact device se-

secured to said supporting block, a pawl-
member pivotally mounted at the end of
said lever-arm, means upon said pawl-mem-
ber for engaging said lever-arm when said

said pawl- member being yieldable when
pressed in the opposite direction, and a ro-
tating cam-member adapted to engage said
pawl-member. ‘

casing, a spindle rotatably arranged in said
casing, a cam-member secured to said spin-
dle, said cam-member having cam-points,

ing, a movable contact making and break-
ing device, means for supporting said con-
tact ‘making and breaking -device upon
said fulcrum-post, a lever-arm connected
with said supporting means, a pawl-mem-
ber pivotally arranged in the end of said
lever-arm, said pawl-member being pro-
vided with shoulders in. engagemeént with

with said pawl-member, a coiled spring
connected with said ‘lug, means for an-
choring said spring  within said. casing,
a cam-nosing ‘connected with said pawl-
member adapted to be engaged by the cam-
points of said cam-member to oscillate said
lever-arm and said contact making and
breaking device when said cam-member is
rotated 1n a normal direction, said pawl-
member yielding to said cam-points when

direction, and means insulated from said
casing for receiving the contact of said mov-
able contact making and breaking device.

engage said pawl-member to operate said

pawl-member is pressed in one direction,

8. In a device of the kind described, a

70
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cured to said supporting block, a lever-arm .

95

10

10

a fulerum-post mounted within said cas- .

11

11

said lever-arm, a perforated lug connected -

12

said cam-member is-rotated in an abnormal

134
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4. In a device of the kind described, a
casing, a spindle rotatably arranged in said
casing, a cam-member secured to said spin-
dle, said cam-member having cam-points, a
fulcrum-post mounted within said casing, a
movable contact making and breaking de-
vice, means for supporting said contact mak-
ing and breaking device upon said fulcrum-
post, a lever-arm connected with said sup-

porting means, a pawl-member pivotally-

arranged in the end of said lever-arm, said
awl-member being provided with shoulders

in engagement with said lever-arm, a per-

forated lug connected with said pawl-mem- -
fer)

ber, a coiled spring connected with said lug,

" means for anchoring said spring within said

20
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casing, a cam-nosing connected with said
pawl-member adapted to be engaged by the
cam-points of said cam-member to oscillate
said lever-arm and said contact-making and
breaking device when said cam-member Is
rotated in a normal direction, said pawl-
member yielding to said cam-points when
said cam-member is rotated in an abnormal
direction, means insulated from said casing

for receiving the contact of said movable

contact making and.breaking device, com-
prising a base-plate provided with a carry-
ing post secured upon and within said cas-
ing, but electrically insulated therefrom, a
contact-screw adjustably supported by said
carrying-post, and a binding-post connected
with said base-plate for connecting said con-
tact-screw in a primary electrical circuit.
5. In a device of the kind described, a
casing, a spindle rotatably arranged in said
casing, a cam-member secured to said spin-
dle, said cam-member having cam-points, a
fulerum-post, mounted within said casing, a
movable contact making and breaking de-

O

vice, means for supporting said contact mak-

ing and breaking device upon said fulerum-
post, a lever-arm connected with said sup-
porting means, a pawl-member pivotally

arranged in the end of said lever-arm, said

pawl-member being provided with shoulders
in engagement with said lever-arm, a per-
forated lug connected with said pawl-mem-
ber, a coiled spring connected with said lug,

means for anchoring said spring within said

casing, a cam-nosing connected with said
pawl-member adapted to be engaged by the
cam-points of said cam-member to oscillate
said lever-arm and said contact making and
breaking device when said cam-member is
rotated in a normal direction, said pawl-
member yielding to saidecam-points when
said cam-member is rotated in an abnormal
direction, means insulated from said casing
for receiving the contact of said movable
contact making and breaking device, com-
prising a base-plate provided with a carry-
ing post secured upon and within said cas-
ing, but electrically insulated therefrom, a
contact-screw adjustably supported by said
carrying-post, and a binding-post connected
with said base-plate for connecting said con-
tact-screw in a primary electrical cireuit,
and means co-acting with said make and
break mechanism for distributing a second-
ary electrical circuit to the sparking-termi-
nals of an internal combustion engine.

In testimony, that I claim the invention
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set forth above I have hereunto set my hand

this sixth day of April 1912.

Witnesses:
Josepu M. BAKER,
Cmas. A. MAGRUDER. - o

JAMES M. SMITH. |



