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To all whom it may concern’
Be it known that I, Josepr Bisug, a citi-

zen of the United qtates residing at New

York city, in the county-of New York and
State of New York, have invented certain

new and useful Improvements in Automatic

Switches, of which the following is a full,
clear, and exact description, such as will
enable others skilled in the art to which it
appertains to make and use the same.

Phis invention relates to switches, and
with regard to certain more specific features
thereof, to.automatic reversing switches for
generators One of the objects thereof is to

‘prov1de an automatically acting . switch

- ‘mechanism of durable and non-complicated
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construction. Amnother object is to provide
efficient and practical means for maintammg
the polarity of a dynamo upon reverse in its
direction of drive. Another object is to pro-
vide means of the above type characterized
by simple construction and action which is
reliable and unaffected by wear or ad1ust-
ment of parts. Other objects will be in part
obvious and in part pointed out heremafter

The invention accordingly consists in the

‘features of construction, combinations of

elements and arrangement of parts which -
will be exemplified in the construction here-
inafter set forth, and the scope of the appli-
cation of which will be indicated in the
following claims:

In the acompanying drawing, wherein is
shown one of various possible embodlments
of this invention.

‘Figure 1 is a dlagrammatlc view of cir-
cuits:

Fig. 2 is a sectlonal elevatlon of switch
mechanism taken substantially on the hne
X—X of Fig. 8; and

Fig. 3 is an end view of the same with -
certain parts removed. N

Similar reference characters refer to'simi-
lar parts throughout the several views of the
drawing.

Referring now to Fig. 2 of the dmwmg,
there is shown at 1 the casing of a dvnamo
having an armature shaft 2 upon which is
fixed a ring 8 having a suitable raceway
for the balls 4. Journaled upon this ring
and having a coacting raceway for the balls

Specification of Letters Patent,

i

Patented Apr.17, 1917.
Serial No. 660,761.

‘is an outer collar 5 provided with a sleeve 6

of copper or other readily conducting ma-
terial. This sleeve is provided with an an-
nular extension 7 and with an arm 8, here-
inafter described.

Also mounted upon shaft 2 and held in po—
sition; as by means of the nut 9, is ‘a ring
10 havmg secured thereto a plurahtv of
permanent magnets 11, here shown as four in
number.  These magnets are so formed and
mounted as to embrace the extension 7 be-
tween their poles, as indicated in Fig. 2
of the drawings, and upon any tendency to

relative movement between these parts, as by

rotation of the shaft 2,the magnets will tend
to drag the ring 6 along with them, follow-
ing the well known laws of magneto electric
induction. .

"Mounted upon opposme sides of the arm 8
are armatures 12 and spaced from these
armatures, as well as insulated from the
arm, are pairs of contact members 13 and
14, respectwely positioned upon opposite
sides. Coacting with these contacts are sta-
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tionary contacts arranged in such manner . .

that each contact 13 and each contact 14 will,

upon being swung into proper position,
bridge and electrically connect a pair of.

these fixed members. In the embodiment

shown the contacts 13 and contacts 14 are

placed in alinement and accordingly the four
stationary contacts upon each side of .the
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arm are alined, as indicated in Fig. 2 of the

drawings. These latter contacts are prefer-
ably of the laminated brush type, so dis-
posed as to present an advanced edge of a
yielding character in-order that they may
be reliably bridged by the corresponding
swinging contacts 13 and 14.

Turning now to Fig. 1 of the drawmgs,
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whlch the electric connections are shown, the -

mains leading from the dynamo are indi-
cated at 15 and 16. In this view the two
pairs of fixed contacts coacting. with the
movable contacts 13 are respectively indi-
cated at 17 and 18 and the two pairs coact-
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ing with the contacts 14 are shown at 19

and 20. One of the contacts 18 is connected
with what may be assumed to be the positive
generator terminal, and from the remaining

contact 18 a conductor 21 leads to the main

100
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15 of the external circuit, which may com-
prise a storage-battery, as indicated in Fig. 1
of the drawings. The field circuit comprises
a variable resistance device 22, which may

.be automatically controlled in any well

known manner, and the field winding 23.
Bridged across the contacts 19 is the magnet

' 94, which is so wound as to present a high
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ohmic resistance and acts as a voltage mag-
net. One of the contacts 19 is connected di-
rectly with the main 15 and the other is in
connection with one of the pairs of contacts
17 through conductor 25 and through con-

" ductor 26 with the negative terminal of the
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dynamo. The remaining contact 17 is con-
nected by the wire 27 with the main 16, the
latter leading also to one of the pairs of
contacts 20. The remaining contact 20 is
connected directly with the positive terminal
of the dynamo, and, by means of the wires
28, the voltage coil 29, similar to coil 24, is

* bridged across the contacts 17.
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Recurring to Fig. 3 of the drawings, it
will be seen that the magnets 24 and 29,
which are preferably of the double-spool
variety, are removably mounted upon the
casing 1 in such position as to coact respec-
tively with the two armatures 12, and there
is provided a spring 30 stretched between
the sleeve 6 and a fixed pin 81 in such posi-
tion as normally to tend to hold the arm 8
in an intermediate position as indicated by
the dotted lines. With the parts in this
latter position, it will be seen that all of the
contacts 13 and 14 are out of engagement
with their coacting fixed members, -and
hence, the several circuits referred to in con-
nection with Fig. 1 are open.

It may be noted that the entire swinging
element including the collar 6, arm 8 and
associated parts is preferably so formed and
proportioned as by suitable counterweight-
1ng, if necessary, to bring its center of grav-
ity substantially within its axis, thus avoid-
ing the effect of jarring thereon. .

A dust-proof casing 32 is removably se-

- cured to the end of the dynamo casing and is
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shaped, as shown in Fig. 2, to inclose this
entire mechanism. ’ '

The operation of the above-described er.-
bodiment of this invention is substantially
as follows :—Assuming that the generator is
stationary, the arm 8 will occupy the posi-
tion indicated in dotted lines and the several
circuits will be open. If now the generator
be. driven in one direction, say, for example,
left-handed or counter-clockwise, with . re-
spect to Fig. 3 of the drawings, the magnets
11 will immediately drag the sleeve 6 in the
same direction of rotation and throw con-
tacts 14 into circuit-completing relation to
the pairs of contacts 19 and 20. This will
complete a circuit from the positive gener-
ator terminal to the main 16, and from the
negative tirminal to the main 15, at the

~J

1,222,720

same time short-circuiting the voltage mag-
net 24, which consequently increases the
effectiveness of the magnet 29 by withdraw-
ing the attraction of the former upon its
armature 12. The parts will remain in this
condition as long as the dynamo is given
any appreciable speed of drive, but when the
drive is stopped or substantially stopped, the
current in magnet 29 falls correspondingly
and its field, as well as the dragging effect

.upon sleeve 6, becomes substantially zero.

The spring 30 will then draw the arm 8 into
an intermediate inoperative position, break-
ing the circuits. If now the generator be
started in the reverse direction, the arm 8
will be swung toward magnet 24, the con-
tacts 13 respectively bridging the pairs of
contacts 17 and 18. Since the polarity of
the generator has been reversed, the main
16 is now connected with the positive gener-
ator terminal through conductors 25 and 26,
and the main 15 is connected through con-
tacts 18 with the negative terminal of the
generator. Also the voltage magnet 29 is
short-circuited, thus increasing the effective-
ness of the magnet 24 in holding the partsin
this position. In this condition the direc-
tion of drive of the generator is reversed,
but its connections with its external circuit
are also reversed, and, hence, due to this
double reversal, the direction of current in
the external circuit is maintained constant.
It is to be noted that there is substantially
no tendency to spark at the contacts, inas-
much as at the instant of making or break-
ing contact, the speed of the generator is ex-
tremely low, as above noted, and the exter-
nal circuit opened by the usual main switch.
The contacts, moreover, are not only of such
a nature as to insure a complete bridging,
but are of such size as to adapt them readily.

to carry the external current of the gener-

ator under all conditions of use. It will thus
be seen that by this simple device the output
of a generator may be maintained constant
in direction irrespective of a reversal in
drive, and it will also be seen that this result
is accomplished without depending upon
such uncertain factors as frictional engage-
ment, which would, of course, vary with
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character and condition of surfaces and ex- -

tent of wear. Obviously, however fre-
quently or suddenly the direction of rotation

‘of the armature is changed, its speed must

always pass through zero, thus permitting
the parts to assume a neutral condition be-
fore the changed connection is made. Not
only is the action reliable and the contacts
brought firmly and securely in position, but
the device is simple and cheap in construc-
tion' and readily accessible as for purposes
of inspection or renewal of parts. _

As many changes could be made in the
above construction and many apparently
widely different embodiments of this inven-’
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tion could be made without departing from
the scope thereof, it is intended that all
matter contained in the above description or
shown in the accompanying drawings shall
be interpreted as illustrative and not in a
limiting sense.

It is also to be understood that the lan-
guage used in the following claims is in-
tended to cover all of the generic and spe-
cific features of the invention herein de-
scribed and all statements of the scope of the
invention, which, as a matter of language,
might be said to fall therebetween.

Having described my invention, what I
claim as new and desire to secure by Letters
Patent is;

1. In apparatus of the class described, in

combination, a dynamo comprising field
magnet, armature and armature shaft, a
member mounted adjacent one end of said
shaft to swing freely with respect thereto,

- switching means connected with said mem-
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ber whereby it is adapted to reverse the

_connections of said dynamo as it swings

from one extreme position to another, and
means mounted to turn with said armature
shaft and adapted to coact inductively with
said member to drag it in one or the other
direction in accordance with the direction
of rotation of said shaft. :

2. In apparatus of the class described, in
combination, a ‘dynamo comprising field
magnet, armature ‘and armature shaft, a

member mounted adjacent one end of said"

shaft to swing freely with respect thereto,
switching means connected with said mem-
ber whereby it is adapted to reverse.the
connections of said dynamo as it swings
from one extreme position to another, means
mounted to turn with said armature shaft
and adapted to coact inductively with said

member to drag it in one or the other diréc- -

tion in accordance with the direction of ro-
tation of said shaft, and means tending to
hold said member in a neutral position.

3. In apparatus of the class described, in
combination, a dynamo comprising field

magnet, armature and armature shaft, a

member mounted adjacent one end of said
shaft to swing freely with respect thereto,
switching means connected with said mem-
ber whereby it is adapted to reverse the
connections of said dynamo as it swings
from one extreme position to ancther, means
mounted to turn with said armature shaft

- and adapted to coact inductively with said
. member to drag it in one or the other di-
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rection in accordance with the direction of
rotation of said shaft, means tending to hold

said member in a neutral position, and .
means adapted to hold said member in each
‘contact-making position. ’

4. In apparatus of the class describe’d, in
combination, a contact, a movable member

adapted to co-act therewith, means tending

to urge said member away from said contact,
an electro-magnetic device tending, when
energized, to hold said member against said
contact to complete thereby an electrical
connection, and means. adapted to render

.effective said device as said member comes

into operative relation with said contact.

5. In apparatus of the class described, in
combination, two relatively movable mem-
bers adapted to contact with each other,
means tending to urge one member away
from the other, an electro-magnetic device
tending to hold said first member against
the other and means adapted to increase the
effectiveness of said device as said first mem-
ber makes contact with the other.

6. In apparatus of the class described, in
combination, a pair of contacts, means com-
prising a movable member adapted to move
from one to the other of said contacts and to
coact therewith, means tending to hold said

70

7%

85

member in an intermediate position, electro- -

magnetic means tending to hold said member
In operative relation to the contact against
which it rests, and means increasing the
effectiveness of said electro-magnetic means
substantially as said member comes into op-
erative relation to the corresponding con-
tact. .

7. In apparatus of the class described, in
combination, a dynamo comprising field
magnets, an armature and an armature
shaft, a member mounted upon said arma-
ture shaft, a relatively movable member
adapted to be acted upon inductively to tend
to move with said first member, and means
controlled by said relatively movable mem-
ber and adapted to reverse the connections
between said dynamo and its external cir-
cuit. - '

8. In apparatus of the class described, in
combination, a dynamo comprising an arma-
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ture winding, an armature shaft, a member -

mounted upon said armature shaft, a rela-
tively movable member, one of said members
forming a magnet and the other being
adapted to have currents induced therein by
said magnet whereby said second member is
moved as said armature shaft rotates, and
means controlled by said second member
adapted to reverse the connection between
said dynamo and its external circuit as the

“direction of drive of said armature shaft is

reversed. :

9. In apparatus of the class described, in
combination, a switch, a pair of relatively
movable members, one of which is provided
with a ‘magnet and the other of which is
adapted to have currents induced therein by
said magnet, a connection between said
switch and one of said members whereby
said switch is operated upon the other of
said members being moved, a dynamo-elec-
tric machine with which one of said mem-
bers is connected, and connections whereby

110

115

120

12¢

130



10

15

’

-

said machine may be reversed. with respect
to its external circuit upon said switch being
operated. :

+0. In apparatus of the class described, in
combination, a dynamo-electric machine, a
pair of members, one of which is secured to
the armature shaft of said machine to rotate
therewith and the other of which is mounted
to move relatively to said member, one of
gaid members forming a magnet and the
other being adapted to have currents in-
Juced thereln by said magnet, a pair of sets
of contacts between which said second mem-
per moves and with which it coacts, and con-
aections from the contacts of each set to said
machine and its external circuit whereby
said dynamo is reversed with respect to said

~external circuit as said member moves from
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me to the other of said sets of contacts.

11. In apparatus of the class described, in

ombination, a dynamo-electric machine, a
aember mounted upon the end of the arma-
ure shaft of said machine to oscillate with
espect thereto and providing a sleeve, a

econd member mounted upon said shaft to
arn therewith and embracing said sleeve,
e of said members forming a magnet and
the other being adapted to have currents in-
duced therein by said magnet, and means
sontrolled by the movement of said first
member adapted to reverse said machine
with respect to its external circuit.

12. In apparatus of the class described, in
combination, a dynamo, an external circuit,
o plurality of contacts connected to said
dynamo and cireuit, a member mounted to
oscillate upon the shaft of said dynamo be-
tween said contacts and reverse the connec-
tions of said dynamo with respect to said
circuit as it moves from one to another set
of contacts, and electro-magnetic means
tending to hold said member against said
contacts ‘and having its effectiveness in-
creagsed substantially as said member comes
into operative relationr with the correspond-
ing contacts.

18. In apparatus of the class described, in
combination, a dynamo-electric machine, a
pair of members, one of which is secured to
the armature shaft of said machine to rotate
therewith and the other of which is mounted
to raove relatively to said member, one of
sail members forming a magnet and the
other being adapted to have currents in-
duced therein by said magnet, a pair of sets
of contacts between which said second mem-
ber moves and with which it coacts, con-
nections from the contacts of each set to
said machine and its external circuit where-
by said' machine is reversed with respect to
its external circuit as said member moves
from one to the other of said sets of contacts,
and electro-magnetic means tending to hold

1,292,720

14. In apparatus of the class described, in
combination, a dynamo-electric mechine, a
pair of members, one of which is secured to
the armature shaft of said machine to rotate
therewith and the other of which is mounted
to move relatively to said member, one of
said’ members forming a magnet and the
other being adapted fo have currents in-
duced therein by said magnet, a pair of sets
of contacts between which said second mem-
ber moves and with which it coacts, connec-
tions from the contacts of each set to said
machine and its external circuit whereby
said machine is reversed with respect to its
external circuit as said member moves from
one to the other of
electro-magnetic means tending to hold said
member against the contacts with which it
is in engagement, and a spring tending to
hold said member in an intermediate posi-
tion. _

15. In a car lighting system, the combina-
tion with a generator to be driven in either
direction, of an automatic pole-changer
therefor including a contact -carrying ele-
ment having a limited rocking movement,
means to effect movement of said element n
accordance with the direction of drive of
said generator for maintaining constant
polarity at the terminals of the latter, and
electro-magnetic means operative on said
element with an increasing attractive force
as the latter approaches either rocking limit.

16. In apparatus of the class described,
in combination, an automatic switch gear
comprising a rocking support, switch parts
thereon, contacts supported in the paths of

said switch parts, a part revolving with the.

dynamo armature and adapted to move said
switch parts against certain of said con-
tacts, and electromagnetic means operative
upon said rocking support in unison with
the movement of said switch parts by said
revolving part and adapted to give said sup-
port an additional rotating movement for
maintaining a cireuit closed.

17. In apparatus of the class described,
in combination, an automatic switch gear
comprising a movable support, switch parts
“on said support, contacts mounted in the
paths of respective switch parts, a part re-
volving with the dynamo armature and
adapted to move said support against one
.set or another set of said contacts depending
upon the direction of rotation of said arma-
ture, and electromagnetic means operative
upon said support in the same direction said
support is moved by said rotating part.

18. In a dynamo-electric machine compris-
ing a rotatable armature, in combination, a
holder adapted for limited movement, re-
versing switch parts carried thereon, switch
brushes arranged in the paths of said switeh

said member against the contacts with which parts, a member revoluble with the dynamo

it is'in engagement.
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armature and adapted to move said
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in-one direction or the other, according to.

the direction of rotation of the armature,
and electromagnetic means operative upon
said holder in the same direction as said
holder is moved by said \member. .

19. In a dynamo-electric ‘machine com-.

prising a rotatable armature, in combina-

- tion, a holder adapted for I'mited movement,
_reversing switch parts . carried thereon,
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switch brushes arranged in the paths of
said switch parts, a member revoluble with
the dynamo armature and adapted to move
said holder in one direction or the other, ac-
cording to the direction of rotation.of the
armature, electromagnetic means operative
upon said holder in the same direction as
said holder is 'moved by said member, and
means effective when the dynamo speed falls
below a predetermined value, to disconnect
the switch parts and brushes.

20. In a dynamo-electric machine compris-
ing a rotatable armature, in combination, a
rocking reversing switch arranged to rock in
one direction or the other according to the
direction of rotation of the armature, flexi-

‘ble switch brushes arranged so that certain

of them contact when the switch is rocked by
the revolution of the armature, electromag-

_netic 'means operative upon said rocking

switch in either-direction of running, and a
circuit closed by the brushes making said

. contact, the electromagnetic means being en-
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ergized to an effective value by. the closing
of said circuit. »

21. In a dynamo-electric machine com-
prising  a rotatable armature, in combina-

" tion, a reversing switch arranged to move in
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» cuit-closing positions, the brushes when in

- position.
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one direction or the other according to the
direction of rotation of the armature, flexi-
ble switch brushes arranged so that certain

- of them contact when the switch is moved by

the revolution of the armature, and electro-

-magnetic means operative upon said switch

in either diréction of running to tend to hold
said switch in one or the other of its cir-

circuit-closing position : being distorted to
tend to move said switch into circuit-opening

22. Ina dynamo-electric machine compris-
ing a rotatanie armature, in combination; a
rocker, means rotating with the dynamo
armature and adapted to rock said rocker in
the direction of rotation' of said armature,
contacts fixed on said means, switch brushes
fixed to the framing of said dynamo and ex-
tending into the paths of said contacts in

" such ‘manner that each brush will engage a
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different contact when the direction of run-

ning is reversed, and electromagnetic means

operative upon said rocker, the windings of
said means being energized to working
strength by the engagement of said contacts
with said brushes. '

23. In a dynamo-electric machine com-

‘switch parts, and electromagnetic means op-

prising a rotatable armature, in combina-
tion, an automatic switch gear comprising a
movable support, means carried by the dyna-
mo armature for moving said support in one
direction or another, depending. upon the
direction of rotation of said armature,
switch parts on said support, contacts
mounted on the switch parts, codperative
contacts mounted in the paths of respective

70
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erative upon said support in the same direc-

tion as the support is operated by the rota-
tion of the armature, and connected to attain
normal working strength by the closing of -
said switch.

. . . 80
24. Ir a dynamo-electric machine compris-

ing a rotatable armature, in combination, -

an automatic switch gear comprising a rock-
ing support, means carried by the dynamo
armature for rocking said support in the:
same direction that the armature rotates,
switch parts on said support, contacts
mounted on the switch parts, coSperative
contacts mounted in the paths of respective
switch parts, and electromagnetic means op-
erative upon said support in the same di:
réction as the support 1s operated by the ro-
tation of the armature. b

25. In a dynamo-electric machine compris- .
ing a rotatable armature, in combination, a g5
rocker frame, means for rocking said frame
in one direction or the other depending upon
the direction of rotation of the dynamo ar-
mature, insulated switch contacts on said
frame, an electromagnet, operative upon said 100’
rocker frame in the same direction that said
frame is influenced by the said means in
either direction of running, a work circuit,
a switch brush fixed on said dynamo and
having an arm extending within the paths 105
of sald contacts, said brush constituting a

90

‘negative terminal of the work circuit, and a

second  switch brush fixed on said dynamo
and having an arm extending within the
gaths of said contacts, said second switch 11q
rush constituting the positive terminal of
the work circuit. ' :
26. In apparatus of the class described,

incombination, an armature, rotatable pole-

changing means associated therewith for 115
maintaining the same “polarity of current
when the ‘armature is rotated in either di-
rection, means operated by the movement of
the armature for rotating said pole-chang-
ing means in one direction or another ac- 120
cording to the direction of rotation of - the
armature, and magnetic means tending to ro-
tate said pole-changing méans and holding
the same in circuit-closing position. i
27. In apparatus of the class described; in 125
combination, a reversible dynamo, a con-

‘tact-carrying element having a limited rock-

movement_, means to effect movement of -
said element in accordance with the direc-
tion of drive of said dynamo. for maintain- 334
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ing constant polarity at the terminals of the
latter, and electromagnetic means for hold-
ing said element in either of its normal run-
ning positions and adapted to attain its nor-

mal attraction for said element as said ele-.

ment attains either of said running posi-
tions. : :

98. In apparatus of the class described, in
combination, a contact-carrying element hav-
ing a limited rocking movement, means to
effect movement of said element in accord-
ance with the direction of drive of the dy-
namo for maintaining constant polarity at
the terminals of the latter, and electromag-
netic means operative on said element with
an increasing attractive force as the latter
approaches either rocking limit.

29, In apparatus of the class described, in
combination, a contact, a reversible dynamo,
a member moved by the dynamo armature
into contact therewith, means tending to
urge said member away from said contact,
an electromagnetic device tending, when en-
ergized, to hold said member against said

1,222,720

contact to complete thereby an electrical
connection, and means adapted to render ef-
fective said device as said member comes
into operative relation with said contact. .
30. In apparatus of the class described, in
combination, a reversible dynamo, a pair of
contacts, means comprising a member moved
by the rotation of the armature from one to
the other of said contacts to coact therewith
and thereby maintain constant the polarity
of the dynamo, electromagnetic rieans tend-

ing to hold said member in operative rela-

tion to the contact against which it rests,
and means increasing the effectiveness of
said electromagnetic means substantially as
said member comes into operative relation to
the corresponding contact.

TIn testimony whereof I affix my signa-
ture, in the presence of two witnesses.

JOSEPH BIJUR.

Witnesses:
R. A. Brai,
L. A. Watson,
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