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UNITED STATES

STEPHEN F. BRIGGS, OF MILWAUKEE,

WISCONSIN, ASSIGNOR TG BRIGGS & STRATTON .

COMPANY, OF MILWAUKEE. ‘WISCONSIN, A CORPORATION OF WISCONSIN.

POLE-REVERSING SWITCH.

~pplication fled February 27 1915,

To all whom. it May concern.:

- Be it known that I, SrepuEx T, Brigas,
a citizen of the United States, and resident
of Milwaukee, in .the county of Milwaukee
5 and State of Wisconsin, have invented new
and useful Imiprovements in Pole-Reversing
Switches, of which the following is a2 de-
scription, reference being had to the accom-
“panying drawings, which are a part of this

10 specification. = | E
This invention has for_its object to pro-
vide a switch for controlling an electrical
circuit, such asithe ignition circnit of a gas
'~ engine, and so constructed that the direction
15 of flow of current will be changed by the
successive operations of the switch- so that
the tendency of pitting the contact points at
which ths circuit may be broken tempo-
. rarily, as at the make. and break of au in-
20 duction coil or other contact maker, will
be neutralized by the current flowing in one
direction and ti}':en in the other .direction
with the successive operations of the switch,
Another object of the. invention is to in-
‘26 corporate such a pole Teversing switch as

8 part of » switch for controlling other cir..
a dynamo electric

cuits, such as the circuit of
machine used as a generator for charging a
storage battery of an antomobile - when
.30 driven from the gas engine and used as a

motor for turning the crank shaft of the
gas engine for starting the gas engine in

‘opération. . .
-, Another object of the invention is to pro-
35 vide such a switch mechanism of simple,
yot durable and efficient construction which
will be inexpensive to ‘maniufacture.
With the above and’ other objects in view
- the invention consists in the pole reversing
40 switch as herein claimed and all equiva-
*" “lents. e .
Referring toithe accompanying drawin ‘
- in' which like characters of reference imfﬁ
cate the same pal:ﬁ% in the different views:
Fig. 1:is = front view of u switch con-
structed in accordance with this invention ;
Fig. 2 is'a reaf view thereof; .

45
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39 - Fig. 4 is & rear sectional view. on -the
plane of line 4:—4 of Fig. 3 with .the switch
nits “off” position; .. - " .
-~ Fig, 5 is a similar view on the. plane of
- line 5--8.0f Rigi8 with the switeh in its

86 “on™ pagitlon §+ i -

{\\

Fig. 3 isa transverse sectional view there-

_shoulders of the front plate 10 to lirit ¢

Serial Ko. 10,888,

' Fig. 6 is a front view of the switch base
with the position of the pole reversing
‘switch contacts shown in dotted lines; .

Fig. 7 is a detail view of the ratchet face
of the pole reversing disk; - -

Fig. 8 is & view similar to Fig. 5 with sli
but a fragment of the. base removed, and’
showing the contact disk in its ‘bearing on
the casing and on the insulated contact re-
spectively; . S .

Fig. 9'is a similar view with the contact
disk removed and showing the lock for lock-
'ing the switch in its off position; -

Fig. 10 is a sectional view through the
cylindrical switch member and showing the
plunger switch contact members carried
thereby ; ' ‘ S

Fig. 11 is a detail view showing the man-
ner of engagement of the pole  changing
switch contacts with two ‘adjacent  contact
buttons; and, v R ,

Fig. 12 is'a diagram showing the ‘wiring
conneciions for a switch of this character; - )

In these drawings 10 indicates, a ‘front
plate which is designed to be let into ‘the so
dash of an automobile and forming a cylin-
drical housing for the switch base 11 of in-
sulating material which felescopes therewith ‘
from the rear and is held in place by means -
of counter sunk screws 19.. said screws 85
threading into bosses 13 of the front plate.
“The switch of this invention is of the type
of switch covered by my co-pending appli-
catiori for switches, Serial No. 837,669,
dated May 11, 1914, patented July 10, 1917, oo
No. 1,232.650. The base 11 is hollow and
& cvlindrical switch member 14 which in -
this case is preferably of metal, instead of
insulating material ag before, -is held by
screws 15 surrounded by insulating bush-
ings to the back of a turning plate 16 and
is contained within the- recess of the base
and is rotatable through an grc of approxi-
rmately 90°, said turning plite 16 having a
suitable guide seat in the front plate 10 to 100
permit of such movement, and carrying a -
projecting handle 17 by means of which the
turning may be accomplished. A stop Tug
on the back Bf the turning plate 16 enga%;as .

8
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95

108
turning movements of the.aswitch. . A lock =
19 may be. interposed between the turning"
Plate 16 and the switch member 14 to engage
a .aotch 20 in the front plate 1(f fo: -,ldcﬁing
the switch mechanism in ity off Hos tion, the 110
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. swivelhess:21-of such leek bearing the key-
hole prejecting through the front® plate 10,
alsl shown in Fig. 1, to receive the key not
shown. .

sot in ‘openings provided for them in .the
base 11, said studs originally projecting part
way into the recess or cavity of the base,
but later being turned or reamed o1t to con-
form with the cylindrical inner w:1l of the
bage.to. form stationary contacts diametri-
: I:i opposite each other, and nuts 24 and
washers 25 on the threaded projecting ends
- of-the studs form binding posts for connec-
6 tion with the armature o?otie motor gen-
‘erator. and the. storage battery- respectively.

Another stud 26, similar to the studs 22 and

23 though desirably somewhat smaller, is
" positioned intermediate’ of the. other studs

0

30 end the nuts and washers. thereon form n

%ﬂmg. ost for connection with the shunt

fgld winding of the motor generator. °
An opening. 28 passes diametrically

through the. switch. member 14 and has a

vﬂéf,agiqf,-springm ressod switch contact mem-

e

5 starting or “on” position-of the awitch. In’

b

29 fitting therein which are in the form

of plugs slidably mounted in the opening:

and are electrically- connected by a flexible
%dgctor 80, commonly known .as a pigtail.
(he contact members 29 are: irmly secured
to the ends of the flexible conductor 30
having. openings drilled longitudinally

-gerein:imgo'which the ends of the conductor

are inserted and by having transverse open-

ings, leaving & thin partition of metal be-
.tween the openings which is then struck with
,qvgunc_h at the edge thereof near the outer
~end of the contact member sb as to drive the
partition inwardly as a tongue to bite into
the .yielding flexible conductor, as.covéred
in. my co-pending application referred, to.
- This means of connecting’ the contact mem-
bexs-on the énds of the flexible. conductor
formsa strong.mechanical connection firmly
connecting the parts and -assuring an eldc-
trical connection of low resistance between

them. The flexible conduetor. is surrounded -

by a coil spring: 32  bearing &t its ends
_against the-contact members 29 dnd forcing
'ﬂ:em a¥m in close contact with the inner
walls of the base and particularly with the
.stationary contacts 22 and 28 to form an
elgctrical- connection: between them in the

.order that the contact members 20 may not
fit too freely within the opening 28 the coil
-spring. 83 1s preferably bent or*bowed at
its. middle portion so. as to bear against the
-walls of the opgning.. .~ -~ - | -
Ingtead of a.spring. contact or brush con-
nectior from-the contact. members 29 and
stud.- %ﬁ a3 before, provision: is pude: for
\ ing the stud-26 on.the. cading when

A pair-of shouldered studs'22 and 23 aré

. provide

.ings drilled nearly to the longitudinal open--
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weition, For this parpese 2 metal disk 75
gointerposed between the switth member 14

and the lock 19 with a sheet of insulating .

“material 76 between it and the switch mem-

ber 14, said metal disk 75 having one or more
spring tongues 77 cut therefrorm and bent
outwardly to bear with spring pressure
againgt the -inwardly projecting flange 78
around the. central. opening of the fromt

plate 10, and a projection from -the edge of

the disk 75, bent inwardly approximately
at right angles to the plane of ‘the disk,
formas a contact arm 79 lying within a recess
80.in the'edge of the switch member 14 and
bearing with spring. pressure against the

70

walls of theé base 11 and adapted in the

closed position of the switch to engage the
contact. stud 26; This serves to establish

a ground connection for the.contact stud 26,

for the arm 79 of disk 75 engaged therewith
has electrical connection-with the casing by
the spring tongues 77 of the disk bearing on
the flange. 78 of the front plate which is
with a suitably ground connection.
not shown.- - : i}
- ‘In the center of the base 11 is an upstand.
ing post. or- stud 81 surrounded. by four
evenly spaved contact buttons 82, 83, 84 znd

85

B uit]

85 embedded in the insulating composition -

of-the base, the contact button 82.being con-
nected by wire 87 with contact stud 22, and
contact button 84 being- connscted with a
binding post 86; while tha other two con-
tact buttons 83 and BS form binding posts.
-TLoosely mounted on the post 81 is a disk
88. of ‘insulating’ material having a ratchet
connectivh with- the switch. member. 14 so
‘as to move therewith only in-the movement
of the latter toward its “on”

~£00

osition. Such.
ratchet engagement is afforded by a series.

105

of radially disposed ratchet teeth 89 formed -
on. the bottom of the switch member 14

around an opening cagable of receiving the
end of the post 81 an

arms 92. with their ends passing there-
through and bent over on the- other side.
The ratchet disk 88 has a ratchet:contact en-
gagement with thie buttons 82—85 by means
of ‘a pair of oppositely placed spring: con-
tact members 93. which are’curved to:follow
the path of rotation and areé secured it their

94 passing through-the disk and turned over
on the othei side thereof, and also by tangs
95 entering openings in the disk without
passing "entirely -therethrough. Thus the

ratchet teeth 90 cut .
. from a metal disk 91 which is secured to the
top ‘of . the- insulating disk 88-by having’

110

forward ends'to the disk 88 by projections

120

spring contact members 93 are carried by

the disk 88 but are insulated thereby from

.the disk 91 and its connrection with the

switch member 14. Each of the spring con-

tongue for bedring on the heads of the’con-

. tact buttons, but further has a supplemental

125

“tact members 93 itself constitutes s spring

50 °
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spring tongﬁe 96 cut. therefrom and bent
downwardly to.engage the head of the con-
tact button in advance of the one engaged

by the end of the contact member 93.. The

free iends of the:spring contact members 93
and their supplemental spring tongues 96

by engaging the edges of the heads of the

contact buttons constitute a ratchet connec-

. - tion permitting the disk 88 to turn only in

10

20

3
&

30

the one direction so that with each succeed- -

ing operation of the switch from the “off”
position to the “on” position -the disk 88 is
given a one quarter-turn. As each contact
member 93 contacts with two adjacent con-

‘tact buttons each contact button - will be

connected thereby, first with the - contact
button on one side thereof, and then with
the contact button on the other side thereof
to reverse the polarity of the current flow

through a circuit connected between the -

binding posts 87. )
In connecting up the switch the binding

post of contact stud 22 is connected by a

wire 97 with one terminal of a generator

* armature 98 whose other terminal is
grounded at 99, and the binding post of

contact stud 23 is connected by a wire 100
with one terminal of a storage battery 101
whose other terminal is grounded at 102.
This last mentioned binding post of contact
stud 23 is also connected with a wire 103

- forming one line wire of an electric lighting

35
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circuit including electric lamps 104, the

other line wire thereof being grounded at .

105. The shunt field winding 106 of the
generator has one end connected with .the

- same ‘armature terminal as wire 97 and the

other end connected by a wire 107 with
contact stud 26 so that when the spring con-
tact arm 79 engages this contact stud the

generator - cirenit  is - completé from  the”

grounded armature terminal thereof through
the armature and its other terminal through
the shunt field winding 106, wire 107, en-
gaged contacts 26 and 79 and disk 75 to the
grounded front plate 10 indicated ofi the di-
agram by the ground connection 108. The

binding ‘post 85 is connected by a"wire 109.

with the primary winding 11¢ of an induec-

tion coil whose movable armature 111 serves -

to make and break the circuit therethroiigh
by cooperating with a fixed contact point
112 which is connected by a ‘wire 113 with
hinding post 83." The binding post 86*which
is ‘connected . with. contact 'stud 84 has =

wire connecting it with the ground at<120. : )
s effectively locked zgainst-theft.. With
‘the next closing of the switch to its“on” -

The secondary winding 114 ‘of the induc-
tion coil has one terminal grounded at' 115

-and the other terminal connected by a wire

116 with the arm of a distributor 117 driv-

. ‘en by the engine to contact successively with

“the respective grounded’ sp

stationary contact points 118 connected with
3 ark plugs 119 of

the various cylinders of the engine, ' "~
~ In that position. of the switch ih which

-8

its parts are shown in the diagram, be-
_sides the generator circuit being complete
through the engagement of contacts 26 and
79 the working circuit through the electric
lamps or other clectroreceptive devices and
the battery cliarging cirenit arve alsg com-

1

plete through the engagement of the con- -

tacts 29 with the contact studs 22 and 23

-vespectively. * Starting’ with the grounded

age battery charging circuit includes the
armature 98, wire 97, contacts 22 and 29,
connecting. wirve 30, countacts 29 and- 23,
wire 100, storage battery 101 to ground
102. The working circuit is the same up:
to contact 23 and thence through wire 103,
lamps or other receptive devices:104, and
ground connection 105. The ignition cir-

armature terminal of the generator the stor- -

16

80

cuit beginning with the grounded armature

contact stud 22, wire 87, contact button 82,
spring’ contact 93, contact button 85, wire
109; primary winding 110 of induction coil,

terminal includes said armature, wire 97, .

armature 111, stationary contact 112, wire

113, contact button 83. spring contact 93,
contact hutton 84, binding post 86, and
ground. 120. The circuit: for the induced

current of the secondary winding of. the °

induction coil may be traced from the
grounded terminal 115 through the second-
ary winding 114, wire 116, distributor arm
117, one of the contacts-118 and its spark
plug 119 to the ground.=” -~ . ©

‘At ‘times when the generator-is not op-
erating these various eircuits: may be sup-
plied with: current -from ‘the storage: bat-

tery " throiigh - the. switch connections; as
described, and ths battery current: thus’
directed through the generator wilk cause -
it to operate us s - 'motor for starting ‘the

gas engine.* ©. - :

~ When the switch is thrownto ther%ff”

position the generator-and ignitjon ‘tifcuits

20

23

104

.

105

-are 'interrupted’ since the” generator' shunt -

field circuit is:broken by the disengagement ;

of contacts 26 and- 79’ rendering the ‘gen- .

_erator ineffective for supplying current Hox,
any purpose, and the storage battery is dis-
connected from all circuits except the work

circuit so that it is ineffective’ for causing

[ignition: - Thus with the switchlocked in’

Ty

“its-“off” - position and_the: key removed the.

storage battéry. may ‘be used for-lighting,

but neithei"the storagd battery nor the gen-

“erator may be daused to producé-ignition -

for starting ‘the engine, and: the ‘sutomobile

position the various circuits will be restored

~as heafore, with the exception.that the spring-

“contact-members 93 will be: advanced ‘a
quartér turn so as to connect.contact but-
-tons ‘8% ahd 83 on the one hand and con-

- tact “Iittons 84 and 85 on the other, &nd

i thtly teverss the direciion of flow of cur:

124
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vent-through the primary circuit of the in-
duction coil. . With this new position of
the switch the primary circuit of the. in-
duction coil may be traced from
grounded terminal 99 of the generator
armature through said armature 98, wire
97. contact stud 22, wire 87, contact but-
ton 82, spring contact member 93, contact
button 83, wire 113, stationary contact 112,
armature 111, primary winding 110, wire
109, contact button 85, spring contact memn-
ber 93, centact button 84, binding post 86
to ground.120. -With each succeeding clos-
ing of the switch a reversal will be made
in the direction of flow of current through
the primary circuit of the induction coil
from that which prevailed during the pre-

‘ceding connection, and thus any tendency

to produce pitting of contact points dur-
ing one connection will be neutralized or
offset by the opposite tendency due to the
change “in direction of flow of current
throngh the primary circuit of the induc-
tion coil during the succeeding connection.
The contact points will therefore be kept
free from pitting and will remain in an
operative condition for a greater length of
time than would be the case if no -pro-
vision .were made for the reversal of current
by the pole changing feature. This pole
changing feature s not confined in use to
this particular switch mechanism but is ap-
plicable to any switch having an oscillating
or reeiprocating motion which may be con-
verted by ratchet means -to a rotary mo-
tion for the pole changing member. .
The: specific details of construction, while
not necessary to the invention in its broader
are very meritorious as being du-
and ‘highly efficient for the purpose

‘rable

‘while being inexpensive to manufacture.

- What 1 claim as new and desire to secure
by Letters Patent is: - ‘

1. A switoh_ for controlling the igniﬁon .

cineuit of a gas engine, comprising in com-
bination with switch means for opening and
closing the ignition circuit, means for revers-
ing the polarity of the ignition circpit, said
pole reversing means having a ratchet con-
nection with the switch means. o
2. A pole reversing switch, comprising a

casing containing switch contacts, an oscil-

lating switch member mounted in the casing
to engage the contacts for completing an
electrival circuit, and a pole chianging means

. having a-vatchet connection with the switch

mesns to be operated by the movements

~ thereof for reversing the polarity of said

- 890

&3

cireuit.

8: A circuit controlling and pele changing '
_gwitch, comprising a. casing containing

switch contacts, an oscillating switch mem-
ber within the casing adapted to engage and
diserigage the switch contacts to close and
opers afi elestrieal cireuit, contsct buttons

the |

1,406,445

“within the casing connected with snid'elgfl'}

trical circuit, a rotatably ‘mounted pole
changing member having contacts-to en-
gage the contact buttons, ratchet means for
permitting the pole changing member to ro-
tate only in one direction, and ratchet means
between the pole changing member and the
oscillating switch mem%er. - :

4. A circuit controlling and pole changing
switch, comprising ‘a casing - containing
switch contacts, an oscillating switch mem-
ber adapted to engage and disengage the
switch contacts to close and open an elec-
trical circuit, contact buttons within the cas-
ing connected with said electrical circuit, a
rotatably mounted pole cha_n'gin% member,
spring contacts carried thereby for engag-
ing the contact buttons and forming a
ratchet connection therewith for permitting
the pole changing member to turn only.in
one direction, and a-ratchet. connection be-
tween the pole cianging member and the os-
cillating switch member. . :

. 5. A circuit controlling and pole changing
switch, comprising a casing containing
switch contacts, an oscillating switch mem-

70

75

80

85

90

ber within the casing adapted to en%agefand .

disengage the. switch contacts to close and
open an electrical circuit, contact buttons
within the casing having connection with
said electrical cireuwit, a rotatably mounted
pole changing member within the casing,
spring contacts carried thereby with their

o5

free ends engaging the contact buttens to .

form a ratchet connection therewith permit-

ting the pole changing member to-turn only
in one direction, spring tongues projecting
from said spring contacts to engage the-con-

tact bnttons in advance of the contact but-

tons engaged by the ends of the spring con-
tacts, and a ratchet connection between the

100

106

pole changing member and the switeh

member., _ :

6. A circuit -controlling and ‘pole chang-
ing switch, comprising a cylindrical casing
of insulating material, switch contacta-con-
tained therein, an oscillating switch member
within the casing adapted to engage-and dis-
engage the switch contacts, an electrieal cir-
cuit controlled thereby, contact buttons in
the bottom of the casing and’ connected with
the electrical circuit, an upstanding post in
the bottom of the casing, an insulating disk
rotatably mounted on the-post and forming

‘a pole changing member, spfing contacts se-

cured to the bottom of the insulating disk

_and engaging the contact buttons and form-

ing a ratchet connection therewith: for per-
mitting the insulating disk to turn-only in
one direcfion, a plate mounted on the top:of
the insilating disk and having ratchet teeth
berit upwardly therefrom, and ratehet teeth
formed on the bottom of the oscillating
switch mesuber to be engaged by the ratchet
teeth of the plate for turning the pole chang-

110
1;5 -
120°
126

150



o

20

=l
@

10

casing.
by the switch member and adapted to en-
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ing member by the oscillations of the switch
wmembey, .

7. A gwitch for starting as a motor a
ggs-engine-driven battery-churging genera-
to¥) comprising a switch casing laving a
generator armature contact and a storage
battery contact, a switch thember adapted
to engage and connect suid contacts, a gen-
erator shunt tield contact also within the
s and a grounding contact arns curried

gage the generator shunt tickd contact when
the switeh member 18 in position to connect
the first mentioned contaets, '

8. Ina switeh, o casing, contact buttons
projecting frouw a wall of the casing; n suit-
ably operated wmember, and yielding coun-
tacts theveon engaging the contact buttons

‘to close civenit connections and to form a

ratchet preventing the movement of the
member 1 one dirvection.

9. In o switch, a easing, contact buttons
projecting from o wall of the casing, a suit-

ably operated member, and spring contacts

on said member each cugaging a pair of
contact buttons to establish eleetricat con-
sectlon between them aud to form a ratehet
aeans for preventing the wovement of the
menber in one direction.

10. In a switch; a casing havigg contact
buttons projecting from a wall thereof, a
miovably mounted switch member within the
casing, spring contacts ¢orried thereby with
their free ends engaging the contact buttons
to form a ratchet connection therewith per-
miitbing the swilch member to move only in
one direction, and spring tongues projecting
frowm said spring contacts to engage.contact
buttons next to the conta:t buttons engaged
by the ends of the spring contacts,

“11. In u switch, a cylindrical casing of
insulating material, swtch contacts flush
with the mnner surface of rhe casing, a cylin-
drical switeh wernber movably mounted
within the casing, spring pressed plunger
contacts carried by the switeh member and
bearing against the waid of the easing and
against e switeh contacts, and a contact
disk seeured to the end of the switch mens
ber and having a spring arm extending be.

’

a

tween the switch member and the wall of
the casing and adapted to engage one of the
switch contacts.

12. In a switch, a hollow cylindrical cas-

ing of insulating material, switch contacts 85

flush with the inner wall thereof, a movably
mounted cylindrical switch member within
the casing, plunger contacts carried by the
switch member and bearing against the wall

of the casing and against the switch con- 60

tacts, there being a recess in the edge of the
switch member between the plunger con-
tacts, a contact disk secured to the end of
the switch member and insulated there

from and provided with a spring arm ex- 65

tending into, the recess and bearing' against
the wall of the casing to contact Wit:fl one
of the switch contacts. :

13. In a switch, a2 hollow cylindrical cas-
ing of insulating material, switch contacts 70
flush fith the inner supface thereof; a metnl
front plate secured to' the casing, a'cylin-
drical switch member movably mounted on’
the front plate and located within the‘cas-

ing, plinger contacts on the switch member 75

bearing against the inner walls of the casing
and against the switch contacts, a contact
disk secured to the end of the switch mem-
ber and insulated therefrom and provided

with spring fingers bearing against the 80

switch front plate to make electrical con-
nection therewith, there being a recess in the
edge of the switch member, and a ‘spring
arm on the contact disk projecting into the
recess and - bearing against the inner wall 85
of the casing and against one of the'switch
contacts.

14. A cireuit controlling switch compris-
Ing in combination a switch means for open-

ing and closing a circuit, a polé reversing 0.

means for reversing the polarity of 4 circuit,
and operative connections from said:switch
means to sald pole reversing means.

In testimony whereof, I affix my signa-
ture, in presence of twp witnesses,

STEPHEN F. RRIGGS.
Witnesses: ;
R. 8. C. Garowew,

Karnerine Howr.



