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7 Claims.

This invention relates to apparatus for the con-
trol of vibrating alternating current generators
operated by direct current. An object of the in-
vention is t> prevent objectionable pifting of the

5 generator contacts, and thus to enable vibration
generators to be used in connection with large
power values without shorfening of the life of the
contacts. It hasbeen found that where such gen-
erators are used with large powers (of the order

10 of 100 VA, for example) the life of the contacts

is comparatively short, since the contacts pit
deeply on one polarity and build up on the other
with resultant rapid destruction of contact clear-
ances and thickness. My invention provides for
16 the automatic reversal of the polarity of the gen-
erator contacts at certain times and thus avoids
the difficulties above noted. A specific object of
the invention is the provision of simple and effec~
tive means, governed by means for controlling the
20 bririging into action of the generator, for revers-
ing the polarity of the generator confacts. Ihave
iltustrated my invention in connection with a sys-
tem of railway trafiic control wherein current im-
pulses are supplied by the vibrating generator to
a section of railway track in response to the entry
of a train into said section; but it will be appar-
ent that the invention is not limited to this use
and that instead the invention is useful wherever
automatic reversal of the polarity of vibrating
generator contacts is desired. I shall describe
herein certain forms of apparatus embodying my
invention and shall then point out the novel fea-
tures thereof in claims. -
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In the accompanying drawings Figuye 1is a

35 d1aéra.mmat1c view illustrating one form of appa-
ratus embodying my invention, and

Figure 2 is a diagrammatic view of another
form of apparatus embodying my invention.

Referring to the drawings, the numeral 5 indi-
cates a source of direct current such as a battery,
for supplying energy to a vibrating generator 6.
The latter is of a standard type, comprising a
permanent magnet 7 providing a polarizing field
for an armature 8 which carries a coil 9. The
supplying of direct current for operating said
generator is controlled by a relay 10, which in the
example shown is an approach relay, brought into
action by the entry of a train Tto a track sec-
tion 11. Connected to the rails adjacent one end
of said section is a track relay 12. A transformer
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50

13, the primary 13’ of which is supplied with cur- .

rent impulses by the vibrating generator 6, has
its secondary 13’’ connected to the rails of the
track section at the end opposite that to which

55 track relay 12 is conhected, said secondary sup-

(CL 175—365)

plying impulses of train control current to said
section., A battery 14 may be inserted in the sec-
ondary leads of said transformer, as shown, to
supply the normal track circuit current for ener-
gizing the track relay 12. Upon the enfry of a
train int> the track section 11, the track relay

12 is deenergized, and its armature 15 thereupon

engages back contact 15’, thus establishing a cir-
cuit thru approach relay 10 as follows: from ter-
minal B of a source of electromotive force, thru
armature 15, back contact 15’, wire 16 and relay
10 to terminal C of said source.

Energization of approach relay 10 -results in
engagement of armature 17 with front contact
18 and in operation of the vibrating generator
by way of the following circuit: from the positive
terminal of battery 5, through wire 19, arma-
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ture 17, front contact 18, wires 20, 21, 22, insu- -

lated contact 23 carried by armature 8§ of the vi-
brating generator, contact 24, wire 25, coil 9,
wire 26, and wires 27, 28 and 29 to the negative
terminal of battery 5. The armature 8 of the
generator 6 carries a pair of contacts, 30, 31, and,
upon the establishing of a circuit thru the coil
9 as aforesaid said armature vibrates at a given
frequency to alternately engage contact 30 with
fixed contact 32 and contact 31 with fixed con-
tact 33. The generator 6 being of standard type
and its action well-known, further description
thereof is unnecessary for purposes of the pres-
ent invention.

The fixed contacts 32 and 33 are connected to
the primary winding 13’ of transformer 13,
whereby the vibrating armature 8, thru said con-
tacts, may control the supplying of current im-
pulses to said transformer, and thus to the track
rails. A condenser 34 is shown connected in
parallel with the primary winding 13’, and a re-
actance 35 in series with secondary 13, as is
well understood in the art.

From the foregoing description, it will be seen
that energization of approach relay 10 causes
current to be supplied from battery 5, thru con-
tacts 30, 32, and 31, 33, to transformer 13. In
the form of inventiocn shown in Fig. 1 I provide
a reversing relay 36 between the battery 5 and
generator 6, and controlled by the approach re-
lay 10, for automatically reversing the direction
of flow of current thru the generator contacts,
or in other words reversing the polarity of said
contacts, at given times. Said reversing relay
comprises an electromagnet 37 having a winding
38 and an armature 39 having a winding 40.
Contacts 41, 42 carried by and insulated from
said armature 39 are engaged respectively by
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2 1,94
fized contacts 43 and 44 when said armature is
in the full line position in Figure 1, and with con-
tacts 45 and 46 when said armature is in the
reverse or dotted line position. When armature
3¢ is in the full line position showan in Figure 1
and relay 10 is ensrgized, current is supplied to
transforiner 18 as follows: from the positive
terminal of battery 5, thru wire 18, armature 19,
front contact 18, wires 20, 21, aad 47, contacis
43 and 43, wives 48’ and 48, fized conbtach 49,
movable contact 50 operated by coder 51, wire
53, tap B3, on va@rticn ¢r the other of i

13’ o contact 22 or uh@ corresponding cone
taeh 3¢ or 31, ;mabu e 8, wiras 54 and 85, con~
vasts 42 o , and wires 27, 23 and 29 to the

negatbive terminal of batiery 5. It will be noted
that in the civeuit above outlined the a:
8 and ibs contacts 30 and 31 are of negaiis

;Jolarwy with vespect to fized coniacts 3,2 'a,nd
83, the latter being positive with respect to con-
L'Pw 30 and 3 The coder 51, thru its sction
upen contacts and 50, interrupts the dow of
the transformer primary 13’ at
% cede iregusncy. Said wd ¢ and its action
are well iz ‘L‘he aﬂb anﬁ sed mot be he
cit‘f'c*mhed

a4 @

G

&

.41
“L, t’ncsa Mwulses ’me o
?ﬂeﬂm Of r’omw, if un-
lesived in the cutput cly-
maasxormd’ 13, the coder 51 may be
omitted, and this coder is in no way essential
to my invention.
The approach relay 10 controls the reverssl of
-w._ce 09 of relay 36, and thus of the nolarity
3D and 31 wiith respect to contacts
This control comyprises a pair of con-

i
S

tac
ing srmatuve 58 operated by ‘said relay 10. When
said relay 10 becomes energized, armature 58
momentarily bridges contacts 58 and 57 and a
pulse of current from battery 5 goes thru coil
40 by way of the positive terminal of said bat-
tery, wire 59, contact 58, bridging contact 58,
contact 57, wire 60, coil 40, wire 61, and wire 29
to the negative terminal of said battery. The
polarizing coil 38 of the reversing relay is con-
nected to the battery 5 under control of relay
10, as hereinafter more particularly specified,
but no current flows thru coil 38 at the time
that armature 58 bridges contacts 56, 57 since
the parts are so designed that armature 17 does
not engage contact 18 until after bridging arma-
ture 58 has become disengaged from contact 56.
‘When armature 17 engages contact 18 a current
thru coil 38 is established as follows: from the
positive terminal of battery 5 thru wire 19, arm-
ature 17, contact 18, wires 20, 21 and 47, con-
tacts 43 and 41, wire 48’, wire 62, coil 38, wire 63,
wire 55, contacts 42 and 44, and wires 27, 28, and
29, to the negative terminal of battery 5. To
guard against the building up of sufficient flux
in the electromagnet 37 to cause reversal of arm-
ature 39 in case armature 17 should engage con-
tact 18 before armature 58 is disengaged from
contact 56, a short circuited copper ring 65 is
provided around said electromagnet 37. A pulse
of current flowing thru winding 40 when arma-
ture 58 bridges contacts 56 and 57 thus does not
disturb armature 39 of the reversing relay and
said armature remains in its full line position.

When the train which entered the track sec-

.,96 ara\*i 57 with which cooperates a bridg:

0,286

tion 11 departs from said section, track relay 12
is energized and approach relay 10 deenergized.
During the dropping of armature 58 the latter
bridges contacts 56 and 57 and allows a pulse
of current to flow thru ‘coil 40 as previously
traced. At this time the magnet 37 of relay 38
is strongly polarized in such direction as to re-
verse armature 39 and the latier accordingly
shifts into reverse position wherein its contacts
i, 42 engage respectively with contacts 45 and

45, Lven if armature 17 is disengaged from con-
tach 18 at the time armature 58 bridges conbacts
56 and 57, the eddy currents ’f]owin in the oboz‘t

ited coilar 85 according tc Leaz's law will
ma intain o strong field for an app‘rucmble time
znd thus cause reversal of armature 39.

When the next train approaches and rslay 10
again enevgized, the pulse of current thru
40 does not move armature 39 since the mag-
=6 3T is net then neolarvized. 'The armature 39
osition to which it
o the orece 1mg id

t1on of 1
ture “.9 K
42,

v reversed from

osition of
oW ¥
‘O, a1,
J s
fw}l
b.ale

3
32, 33 in
which it flows
line position.
pelarity of coil 3
ing Lhe Woand 8 “01“3 of the fesld

relay 36, as the vesult of shifting of armatm‘e 38
from it full to its dotted line position. Thus,
when relay 10 is now deenergized upon the de-

and 3

parture of the train from track section 1%, the 13

pulse of current thru coil 40 incident to bridging
of contacts 56 and 57 by armature 58 will again
reverse the armature 39 and restore the latter
to its original or full line position.

It will thus-be seen that I have provided for

reversal of the polarity of the contacts of the

vibrating generator during each cycle of ener-
gization and deenergization of relay 10, or in
other words, said polarity is reversed as many
times as the generator is called into action.

To insure that the armature 39 will be held in
its set position against the pressure of contacts
42, 43 or contacts 44, 45, when coil 38 is de-
energized, a toggle spring 66 may be connected
to said armature as shown. This spring operates
to hold the armature in either its full line or
its dotted line position as will be apparent.

In the form of invention shown in Fig. 2 the
reversing relay 36 of Fig, 1 is replaced by a pair
of relays 70, 71. The same parts in Figs. 1
and 2 are desighated by the same reference nu-
merals. Relays 70, 71 are controlled by ap-
proach relay 10 in the same manner that relays
6 and 7 in my Patent No. 1 753 ,982, are controlled
by relay C of that patent. ' In other words, relay
70 is energized and deenergized once in each two
cycles of energization and deenergization of re-
lay 10. Thus, assuming relays 10, 70, and 71 to
be deenergized, the subsequent energization of
relay 10 establishes a flow of current from one
terminal of battery 5 thru wire 72, winding 73
of relay 70, wire 74, winding 75 of relay 71, wire

" 76, wire '76’, back contact 77 and armature 78
of relay 70, wire 79, front contact 80 and arma-
ture 81 of relay 10, wire 82, ahd 'wire 83 to
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the opposite terminal of said battery. Windings
73 and 75 are in series, and the current flowing
thru winding 73 is insufficient to operate relay
70; but the current in winding 75 is sufficient to
operate relay 71, and the armature 84 of the
latter is thus engaged with front cc)ntact 85.
Now, when relay 10 is deenergized, purrent flows
from one terminal of battery 5 thru wire 72,
winding 73 of relay 70, wire 74, winding 5 of
relay 71, wire 76, winding 86 of relay 70, wire
87, armature 84 and front contact 85 of relay
71, wire 88, and wire 83 to the opposite terminal
of the battery. Due to the fact that both wind-~
ings 73 and 86 of relay 70 are now energized,
said relay is operated, and its armature 78 en-
gages front contact 89 of said relay. When relay
10 is next energized, winding 75 of relay 71 and
winding 86 of relay 70 are short circuited, and
current flows from one terminal of battery 5
thru wire 72, winding 73, front contact 89 and
armature 78 of relay 70, wire 79, front contact
80 and armature 81 of relay 10, and wires 82
and 83 to the opposite terminal of the battery.
Winding 75 is not at this time in circuit with
winding 73 and the current flowing thru the lat-
ter is sufficient to maintain armature 78 engaged
with front contact 89. Now when relay 10 is
deenergized, the circuit thru winding 73 is broken
and armature 78 drops into engagement with
back contact 77. The relays 10, 70 and 71 are
now again all deenergized.

Relay 70 is provided with an armature 90, co-
operating with front and back contacts 91, 92,
and also with an armature 93 cooperating with
front and back contacts 94, 95. Armature 90
is connected by wires 96 and 97 with one ter-
minal of battery 5; while armature 93 is con-
nected by wires 98, and 99 with wire 79, and thus
with the opposite terminal of battery 5 thru arma-
ture 81 of relay 10. Contacts 91 and 95 are con-
nected by wire 100 to contact 49, while contacts
92 and 94 are connected by wire 101 with arma-
ture 8 of the vibrating generator 6.

Now assuming the approach relay 10 and the
relays 70 and 71 to be-deenergized and a train
to enter the track section 11 the approach relay
10 will be operated, engaging armature 81 with
front contact 80. Relay 70 is not operated at
this time and its armatures 78, 90 and 93 engage
the respective back contacts 77, 92 and 95. The
engagement of armature 81 with front contact 80,
however, closes a circuit through coil 9 of the
vibrating generator 6 as follows: from one ter-
minal of battery 5 through wire 97, coil 9, wire
25, fixed contact 24, contact 23, carried by and
iniulated from armature 8, wire 102, wire 99,
wire 79, front contact 80 and armature 81 of relay
10, and wires 82 and 83 to the other terminal of
battery 5. The vibrating gen - ator is thus set in
action alternately engaging its contacts 30, 31
with the respective contacts 32 and 33. At the
same time, current flows from wire 97 through
wire 96, armature 90 and back contact 92 of relay
70, wire 101, armat.re 8 of the vibrating genera-
tor, contacts 30, 32 or 31—33 through one-half
or the other of the primary 13’ of transformer
13, tap 53, wire 52, contacts 50, 49, wire 100, back
contact 95, and armature 93 of relay 70, wires 98,
99 and 79, and thence through front contact 80
and armature 81 of relay 10 to the opposite ter-
minal of battery 5. Impulses interrupted by the
coder 51 are thus supplied through the vibrating
generator to the primary of transformer 13 and
thence as alternating current to the rails of the
track section 11. When the train leaves said sec-

3

tion the approach relay 10 is de-energized and
relay 70 is energized as previously set forth.
Armature 90 of relay 70 now engages front con-
tact 91 while armature 93 of said relay engages
front contact 94. The polarity of the contacts of
the vibrating generator is thus reversed. When
the train next enters the track section 11 the
approach relay 10 is energized, but as previously
pointed out, the relay 70 remains energized and
thus current flows through the vibrating genera~
tor contacts in the reverse direction from that
in which it flowed during the preced ng operation.
Upon the ensuing de-energization of approach
relay 10, relay 70 is deenergized and its arma-
tures 90, 93 engage the respective back contacts
91, 95 with the result that the polarity of the
generator contacts is again reversed.

Tt will thus be apparent that through the relays
70, 71, provision is made for the reversal of the
polarity of the vibrating generator contacts once
in each complete cycle of energization and de-
energization of the approach relay.

The terms and expressions which I have em-
ployed are used as terms of description and not
of limitation, and I have no intention, in the use
of such terms and expressions, of excluding any
equivalents of the features shown and described
or portions thereof, but recognize that various
modifications are possible within the scope of the
invention claimed. :

I claim:

1. In combination, a vibrating generator of al-
ternating current, said generator comprising a
source of direct current and contacts alternately

80
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opened and closed, circuit closing means con- 110

nected to said source for setting said contacts
in operation, a pair of relays, means confrolled
by said circuit closing means and by said pair of
relays for energizing one of said relays once in’

each cycle of operation of said circuit closing 118

means, means comprising a front contact of the
last mentioned relay for causing current to pass
in one direction thru said generator contacts,

‘and means comprising a back contact of said last

mentioned relay for causing current to pass in
the opposite direction thru said generator con-
tacts.

2. In combination, a vibrating generator of al-
ternating current, said generator comprising a
source of direct current and contacts alternately
opened and closed, circuit closing means con-
nected to said source for setting said contacts in
operation, a relay comprising a polarizing wind-
ing and an armature having & winding, means
controlled by said circuit closing means for caus-
ing current to flow in such directions thru said
windings as to change the position of said arma-
ture once in each cycle of operation of said cir-
cuit closing means, means comprising a contact
engaged by said armature when in one position
for causing current to pass thru said generator
contacts in ohe direction, and means comprising
a contact engaged by said armature when in an-
other position for causing current to pass thru
said generator contacts in the opposite direction.

3. In combination, a vibrating generator of al-
ternating current, said generator comprising a
source of direct current and contacts alternately
opened and closed, circuit closing means connect-
ed to said source for setting said contacts in op-
eration, a relay comprising a magnet having a
short circuited element surrounding the same and
an armature having a winding, means controlled
by said circuit closing means for causing current

to flow in such direction thru said windings as to *
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change the position of said armature onece in
each cycle of operation of said circuit closing
means, means comprising a contact engaged by
sald armature when in one position for causing
current to pass thru said generator contacts in
one direction, means comprising a contact en-
gaged by said armature when in another posi-
tion for causing current to pass thru said gen-
erator contacts in the opposite direction.

4. In combination, a vibrating generator of al-
ternating current, said generator comprising a
source of direct current and contacts alternate-
ly opened and closed, a relay operable for estab-
lishing a circuit from said source for operating
said contacts, a second and a third relay, means
for at times energizing said second relay when
said first relay becomes energized, means for en-
ergizing said third relay when said second relay
is energized and said first relay is subsequently
de-energized, means for de-energizing said sec-
ond relay when said third relay is energized and
said first relay next becomes energized, means

- for maintaining said third relay in its energized

25

30

40

45

- 50

b5

60

Lil7]

70

75

condition after said second relay becomes de-en-
ergized until said first relay again becomes de-
energized, and means controlled by said third
relay for reversing the polarity of said generator
contacts.

5. In combination, a relay comprising an arma-

1. 1,040,886

ture having a polarizing winding and a magnet
having a polarizing winding, means for causing
a flow of current in a given direction through the
winding of said armature, and connections con-
trolled by sald armature for determining the
direction of current flow through the Wmdmg
of said maguet.

6. In combination, & source of e1ectr1cal ener-
gy, circuil establishing and disestablishing means
connected to said source, a relay comprising s
polarizing winding and an armature having a,
winding, and connections controlled by said
means for causing current to flow through said
windings in such directions as to change the po-
sition of said armature once in each circuit es-
tablishing and disestablishing eycle of operation
of said means.

7. A relay comprising an armature having a
polarizing winding and a magnet having a polar-
izing winding, connections controlled by said
armature for causing a flow of current through
one of said windings in such direction as to re-
verse the position of said armature when the
other of said windings is energized, and a toggle
spring connected to said armature for maintain-
ing the latter in either of the positions which 1t
assumes with respect to said magnet.

PAUL N, BOSSART.
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