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This invention relates to flashing mechanism 
for producing an interrupted current for at times 
energizing indicating lamps to produce a dis 
tinctive flashing indication. 

In Systems of centralized traffic control, Such, 
for instance, as shown in prior Preston patents, 
Nos. 2,082,462 and 2,139,562, granted June 1, 
1937, and December 6, 1938, respectively, or in 
interlocking systems of the type such as illus 
trated in the prior application of Preston, Ser. 
No. 183,499 filed January 5, 1938, Patent No. 
2,265,249 granted December 9, 1941, a par 
ticular one of three distinctive indications is 
Sometimes desired to be given by the same in 
dicating lamp. These indications may, for in 
stance, be the lamp lighted, the lamp dark 
and the lamp flashing. In the type of Systems 
above referred to the miniature track layout 
usually has a very large number of indicating 
lamps most of which are extinguished under nor 
mal conditions and these lamps are energized by 
continuous energy or by flashing energy, as con 
ditions require, during movement of traffic 
through the track layout or other changes in 
traffic conditions. For this reason it is only 
necessary to have available interrupted current 
to produce a flashing indication when a flashing 
indication is to be given, and consequently it is 
desirable to keep such flashing mechanism dor 
mant at all other times. 
In Systems of this, type, as just pointed out, 

there may be times when none of the lamps are 
to be energized with interrupted current, there 
are other times when one or only a few lamps 
are energized by such flashing current, and there 
are still other tinnes when a large number of the 
lamps must be energized by flashing current. It 
is thus seen that the usual form of interrupter 
included in series with the lamp energizing Source 
cannot be employed for a variation in the num- : 
ber of lamps used because proper flashing of the 
circuit cannot be accomplished and the degree 
of illumination would vary when there is a large 
variation in the quantity of current drawn, de 
pendent upon the number of lamps that are to 
be flashed at a particular time. Also, the System 
proposed by the present invention contemplates 
a substantially constant rate of flashing inde 
pendently of the number of lamps which are to 
be energized by flashing current. 

In view of the foregoing problems, and other 
considerations, it is proposed in accordance With 
the present invention to employ electrically op 
erated flashing apparatus having a coil included 
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indicating lamps, but which circuit, is of such 
high impedance that such indicating lamp or 
lamps Will not be illuminated irrespective of 
whether there is only one lamp in the circuit or 
there are a plurality of Such lamps included in 
multiple... in such circuit, together with means 
Controlled by Such flashing apparatus for inter 
mittently, connecting the indicating lamps di 
rectly to the source of current. Although this 
invention may take many forms in one form of 
the present invention as specifically disclosed the 
indicating lamps are alternately included in series 
with the electro-magnetically controlled flashing 
apparatus and connected directly to the Source 
of current, whereas in a modified form of the 
present invention indicating lamps are at all 
times included in series with the electro-mag 
netically: Operated flashing mechanism, but this 
flashing mechanism at times is shunted out by a 
contact. controlled by itself as a result of which 
the indicating lamps are intermittently con 
nected directly to. Such Source of current. 
Other objects of the present invention reside 

in the provision of flashing mechanism which will 
operate on either alternating current or direct 
current at substantially the same flashing rate, 
and the provision of a power-off relay through 
the medium of which the apparatus may be all 
tomatically connected to an auxiliary battery 
upon failure of the commercial alternating cur 
rent Source, and the provision of a dimming 
Switch, whereby the indicating lamps may be 
connected to a lower voltage source irrespective 
of whether alternating or direct current is used 
at the time and may at other times, as during 
bright daylight, be connected to a higher Voltage 
SOl Ce. 
Other objects, purposes and characteristic fea 

tures of the present invention will in part be 
understood from the following description and 
will in part be obvious from the accompanying 
drawing, in which: 

Fig. 1 shows one embodiment of the present 
invention in which the flashing mechanism is 
intermittently connected in series with the indi 
cating lamps; and 

Fig. 2 is a modified form of the invention in 
which the electro-magnetically controlled flash 
ing mechanism is continuously connected in series 
with the indicating lamps but has its coil inter 
mittently shunted. 

Fig. 1-Structure 
In Fig. 1 have been illustrated four indicating 

directly in a circuit in series with one or more 55 lamps L., IL2, L3 and L4 which are respectively 
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controlled by the indicating relays IRI, IR2, IR3 
and IR4. These indicating relays may be con 
trolled in any suitable manner and may form 
part of any Suitable centralized traffic controlling 
system or interlocking system such as referred 
to above and these relays are provided with con 
tacts to control these indicating lamps. These 
indicating lamps are connected through the me 
dium of contacts of these relays betWeen the 
flashing bus bar FB and the common return 
wire C. The flashing mechanism for inter 
mittently energizing the flashing buS comprises 
flashing relays A and B, the relay A be 
ing connected across the D. C. terminal 
posts of a full-wave rectifier which rectifier 
has its alternating current posts included in Se 
ries with the wire 0. This rectifier is employed 
to afford proper control of the relay. A by either 
alternating current or direct current. By proper 
control is meant reliable operation at the proper 
number of oscillations per minute which is de 
termined by the time of pick up and of release of 
relays A and B. Although a considerable latitude 
in construction is contemplated, the alternating 
Current Source preferably comprises a trans 
former Thaving a high voltage and a low voltage 
tap on its secondary winding S, its primary Wind 
ing P being connected to a suitable alternating 
current line A. C. The power-off relay PO is 
preferably directly connected across the entire 
secondary Winding S of this transformer T, as 
shown. The full voltage alternating current 
source is also supplied to the wires to and SO 
long as the power-off relay PO is energized and 
So long as the dimming Switch DS is in its normal 
high-voltage position. If, however, the power 
off relay PO is deemergized due to alternating 
current power failure, the contacts 2 and 3 of 
this power-off relay will assume their retracted 
position and will connect the wires 9 and di 
rectly to the high voltage positive terminal of the 
battery BL, and the contact 7 of the dimming 
Switch, respectively, the negative terminal of this 
battery BL as well as the lower end of the Sec 
Cndary winding S of the transformer T being 
preferably connected directly to the common re 
turn wire C. It is readily apparent that if the 
dimming switch DS is moved to its dotted posi 
tion that low voltage will be applied to the Wire 

irrespective of whether direct current or al 
ternating current is then employed, that is, irre 
spectively of whether the power-off relay is en 
ergized or deenergized, this wire f l with the 
dimining switch DS in its dotted position being 
connected to the low voltage tap 4 of the battery 
BL. When the power-off relay PO is deenergized 
and being connected to the low voltage tap 5 of 
the transformer T when the power-off relay PO is 
energized. 
The flashing relay A is preferably a single Con 

tact relay which operates on a current necessarily 
below the glow point of one lamp, and Which is 
rather quick acting. The relay B, on the other 
hand, is preferably provided with contacts which 
are capable of carrying a large Current and is 
preferably constructed to be somewhat slow in 
picking up and extremely slow in dropping a Way 
after its energizing circuit has been broken. The 
flashing relays A and B are so interconnected 
that picking up of the relay A will energize the 
relay B and picking up of the relay B will deener 
gize the relay A. It is thus Seen that these relays 
will produce a galloping or oscillatory action and 
Will produce intermittent energization of these 
relays alternately. The relay B preferably has 
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2,295,217 
pick-up and drop-away characteristics such that 
when interconnected with the relay A as shown it 
will produce about 100 flashes per minute of the 
indicating lamps controlled thereby. 

Operation of Fig. 1 
Let us assume that alternating current is avail 

able at the transformer T as a result of Which 
the power-off relay PO is energized, Let uS also 
assume that indicating relay IR is energized. A 
circuit is now completed from the high voltage 
tap G of the transformer T, through wires 6, 
2 and 22, front contact 3 of the power-off relay 
PO, wire 3, one pair and then the other pair 
of the elements of the rectifier R, alternately in 
cluded in series with the relay A, wire 23, back 
contact 24 of the relay B, the flashing bus bar 
FB, front contact 2) of the indicating relay IR 
and lamp Ll, to the common return wire C con 
nected to the other terminal of the Secondary 
winding S of transformer T. The current flowing 
in the circuit just traced is of Such low value that 
the indicating lamp L will not be illuminated ap 
preciably. The current will, however, be of Sufi 
Cient Value to pick up the flashing relay A. 
With the flashing relay A energized a circuit is 

completed, starting from the high voltage tap 27 
of the battery BL, through front contact 28 of 
the relay A, winding of the relay B to the termi 
nal (-) of the battery BL. The closure of this 
circuit for the flashing relay B will cause it to 
pick up its contacts 24 and 29 thereby lighting 
the check lamp CL, and interrupting the circuit 
for the relay A at back contact 24 and closing a 
circuit for the indicating lamp Ll extending di 
rectly from the high voltage tap 6 of the sec 
ondary Winding S, through contact 3? of the 
dimming Switch DS, through front contact 2 of 
the power-off relay PO, through wire and front 
contact 24 of the relay B and contact 20 of the 
relay IR directly to the indicating lamp Ll, so 
that this lamp is energized to full brilliancy. 
Lifting of the contact, 24 of relay B will, however, 
deenergize the relay A and will cause deenergi 
zation of the relay B after a short interval of 
delay. This Operation will be repeated intermit 
tently about one hundred times per minute to 
cause flashing of the indicating lamp Ll at that 
rate. 
If a large number of the indicating relayS IR 

close circuits to their respective indicating lamps 
at the same time all of these lamps will be in 
cluded in multiple with each other and in series 
With the rectifier R and the relay A. Since the 
relay A is rather quick acting the time required 
to pick up this relay A will not be materially 
changed irrespective of the number of lamps 
that are included in multiple with each other 
and in series with the relay A. Also the amount 
of current flowing in relay A is largely dependent 
On the impedance of the relay A, which is high, 
and almost independent of the number of lamps 
in multiple included in series with this relay A. 
in other Words, the flashing rate of the relays 
A and B will not be materially changed irrespec 
tive of whether one or a large number of indi 
Cating lamps are included in the circuit at the 
Same time. Also, these indicating lamps will be 
flashed to substantially the same brilliancy irre 
Spective of the number of indicating lamps that 
are connected in multiple across the source of 
Current, this by reason of the fact that the inter 
vening wires and contacts introduce very little 
resistance or impedance. 
Let us now aSSume that the alternating current 
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has failed due to line failure or the like, and that 
for this reason the power-off relay PO has been 
deenergized. With the power-off relay PO de 
energized the rectifier R, and its associated relay 
A are connected directly to the high voltage tap 
27 of the battery BL through the back contact 
3 of this relay PO. Likewise, the wire i? is 
connected directly to the high voltage tap 27 of 
the battery B, through the medium of back 
contact 2 of the relay PO and contact T of the 
dimming switch. If, however, the dimming 
SWitch DS is in its dotted position the Wire if 
is connected to the low voltage tap 4 of the 
battery BL, whereas the rectifier R and its asso 
ciated relay A are still connected to the high 
Voltage tap 27 of the battery BL. It should be 
noted that the flashing relay B which performs 
the principal timing function is at all times cons 
trolled through a circuit leading to the high volt 
age tap 2 of the battery BL. It is thus seen 
that the dimming Switch DS can only apply low 
voltage either from the transformer T or from 
the battery BL to the indicating lamps L and 
that the rectifier R and its associated relay A are 
always controlled from the high voltage taps, 
either the high voltage tap 6 of the transformer 
T or the high voltage tap 27 of the battery BL. 
Attention is directed to the fact that the indicat 
ing relays IR3 and IR4 are preferably of the 
polar-neutral type including both a neutral arma 
ture and a polar armature. Also that with the 
indicating relay IR3 energized to the right the 
indicating lamp L3 will be continuously ener 
gized through the contacts 32 and 33 and in this 
case the flashing relays A and B are not operated 
unless some other indicating lainp is connected 
to the fashing bus F.B. Even if the flashing bus 
FB is intermittently energized while the neutral 
contact 33 is up and the polar contact 32 is to 
the right, this will not change the continuous 
and non-interrupted lighting of the indicating 
lamp L3. This is not the case when the indi 
cating relay IR3 is energized toward the left. 
It is thus seen that the indicating lamp L3 is 
capable of giving three distinctive indications of 
steady bright, flashing and dark. It is of course 
understood that said power-off relay and said 
dimming switch are auxiliary features and may 
be omitted if desired. 

Structure Fig. 2 
In Fig. 2 of the drawing like parts have been 

designated by like reference characters as in Fig. 
1 with an exponent one (1) added. The only 
difference between the structure shown in Fig. 1 
and Fig. 2 is that the rectifier R is connected 
directly to the fashing bus bar FB1 and that this 
rectifier Ri is shunted through the medium of 
the front contact. 241 when the relay B1 is ener 
gized. In other words, instead of having the 
contact 24 shift the indicating lamps L. from one 
circuit to another as is the case of Fig. 1, the 
contact. 241 merely shunts the rectifier R1 and 
its associated relay Al Out of the circuit So that 
the relay A1 is deenergized, and at the Same time 
the indicating lamps will be supplied With Cur 
rent directly from the source of supply without 
intervening resistance or impedance. 

Operation. Fig. 2 
The operation of Fig. 2 is exactly the same as 

that of Fig. 1 because lifting of the contact. 241 
of Fig. 2 will cause deenergization of the rela, 
A1 in the same way as opening of back contact 
24 of relay B of Fig. 1 will cause deemergization i 
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of the relay A. Also, lifting of the contact 24 
of Fig. 2 will cause the indicating lamps and 
flashing bus FBI to be connected directly to the 
Wire in the same way as front contact 24 of 
relay B in Fig. 1 connects the fiashing bus FB 
directly to the wire f . One advantage of the 
arrangement shown in Fig. 2 is that the rectifier 
R also serves the function of a discharge re 
Sistance and Suppresses sparking on front con 
tact 24t of relay Bil. 

Instead of having the dimming Switch on the 
Secondary side of the transformer T as shown, 
it may be desirable to have taps on the primary 
side of the transformer selected by a dimming 
SWitch. In this event more turns Will be cut 
into the primary winding when dimner indica 
tions are to be given. Also in this case a separate 
battery or Separate transformer will be used to 
feed energy to the wire O where no reduction in 
Voltage is desired under dinning conditions. The 
Check lamp CL is connected to flash each time 
any One of the lamps L.f., IL2, L3, or L4 is flash 
ing, it being energized from the terminals (--) 
and (-) of a Suitable source of current and 
through the front contact 29 of the relay B. 

HaWing thus shown and described several en 
bodiments of the present invention it is desired 
to be understood that these embodiments have 
been shown rather conventionally and have been 
Selected as illustrations of the form the invention 
may take and it should be understood that 
changes, modifications and additions may be 
made to these embodiments as required by the 
particular problem encountered in practicing the 
invention all without departing from the spirit or 
Scope of the invention except as demanded by 
the scope of the following claims. 
What We claim as new is: 
1. In combination; a plurality of indicating 

lamps; a control contact in series with each lamp; 
a full-Wave rectifier; a first relay connected to 
the direct Current terminals of said full-wave 
rectifier and responsive to the current derived 
from Such rectifier; a first circuit including said 
full-Wave rectifier connected in series in said cir 
cuit by its alternating current terminals, a plu 
rality of indicating lamps in multiple each lamp 
having its control contact in series and a source 
of Current which may be either direct current 
Or alternating Current; a second circuit including 
a front contact of a second relay, said indicating 
lamps in Inultiple each lamp having its control 
contact in series and said Source of current; said 
front Contact of Said Second relay also causing 
Ideenergization of said rectifier and said first cir 
cuit upon lifting of said front contact; an en 
ergizing circuit for said second relay including 
a front contact of said first relay; whereby if a. 
control contact is closed said relays will alter 
nately be energized and the associated lamis 
Will be flashed and said relays will be deaner 
gized if said control contact is again opened. 

2. A system of control according to clain 1; 
and a power-off Irelay energized from the alter 
nating current soluice and having contacts for 
connecting said alternating current source to said 
System. When said power-off relay is : 
and connecting said direct current, source so 
System when said power-off relay is deanergized; 
whereby due to the employment of said rectifier 
the fashing rate will be the same irrespective 
of whether said power-off relay is energiged or 
deenergized. 

3. In combination; an indicating lamp; a nor 
mally Open control contact included in series 

  



4. 
With Said lamp; a pair of relays one energizable 
through a back contact of the other and the 
other energizable through the front contact of 
Said. One relay; means for rendering said other 
relay slow dropping; a first circuit including said 
indicating lamp, said control contact, said back 
contact of Said other relay, the Winding of Said 
One relay and a Source of current in Series; a sec 
Ond circuit including only said indicating lamp, 
Said control contact, a front contact of Said. Otheir 
relay and Said Source of cul'rent in Series: Said 
first circuit, having Such high impedance that 
said indicating lamp will not be illuminated but 
said one relay will be operated to its energized 
position and said Second circuit having Substan 
tially Zero impedance exclusive of the resistance 
of said indicating lamp to result in illumination 
of said indicating lamp; whereby said indicating 
lamp is illuminated during closure of Said Second 
circuit but is extinguished during closure of said 
first circuit, and whereby irrespective of whether 
a single or a plurality of lamps with their con 
trol contacts in series and all connected in mul 
tiple are employed said circuits are alternately 
established by reason of alternate energization 
of the relays of said pair to cause operation of 
said relays and flashing of said indicating lamp 
or lamps to full brilliancy only during closure of 
said Control contact or contactS. 

4. In combination; one or more indicating 
lamps; a normally open control contact included 
in series with each of said lamps; a pair of re 
lays one deenergizable by the shunting of itS 
winding by a front contact of the other relay, 
and the other relay energizable through the front 
contact of said one relay; means for rendering 
said other relay slow dropping; a first circuit in 
cluding one or more of said indicating lamps in 
multiple each having its respective control con 
tact in series therewith, said Winding of Said. One 
relay and a source of current in Series; a Second 
circuit including only one or more of Said in 
dicating lamps in multiple with their respective 
control contacts individually in Series, a front 
contact of Said other relay shunting the Winding 
of said one relay and said source of current; said 
first circuit having Such high impedance by rea 
son of the impedance of said one relay that said 
indicating lamps will not be illuminated but said 
one relay will be energized to assume its ener 
gized position and said second circuit having Sub 
stantially zero impedance exclusive of the in 
pedance of said indicating lamps by reaSOn Of 
shunting of said one relay; whereby said indi 
cating lamps are illuminated during establish 
ment of said second circuit but are extinguished 
during establishment of said first circuit, and 
whereby said circuits are alternately established 
by reason of the alternate energization of Said 
pair of relays to cause fiashing of said indicating 
lamps only during closure of one or more of 
said control contacts, and whereby Said lamps 
are energized by the ful voltage of Said Source 
and without impedance voltage loss irrespective 
of the number of lamps connected in multiple. 

5. In combination; a plurality of indicating 
lamps; a control contact included in series With 
each of said lamps, a first circuit including One 
or more of said lamps, with their respective con 
trol contacts in series all connected in multiple, 
a relay and a source of current; a Second circuit 
including said one or more lamps in multiple With 
their respective control contacts individually in 
series therewith and a front contact of a Second 
relay: said second relay when deenergized es 
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2,295,217 
tablishing said first circuit and when energized 
establishing said second circuit; an energizing 
circuit for said second relay including a front con 
tact of Said first relay, said first relay including 
means for When energized deenergizing said sec 
Ond relay; whereby said relays will be alternately 
energized when one or more of said control con 
tacts are closed; said first circuit having suf 
ficient impedance to prevent illumination of said 
lamps but allowing enough current to flow to ef 
fectively energize Said first relay and said second 
circuit having Substantially Zero impedance ex 
clusive of the resistance of said one or more 
lamps; whereby said one or more lamps will be 
flashed when one or more of said control con 
tacts are closed and said lamps and relays will 
be deenergized if said control contacts are all 
Open. 

6. In combination; a plurality of indicating 
lamps; a control contact included in series with 
Cach of Said lamps; a first circuit including one 
Or more of said lamps, With their respective con 
trol contacts in series all connected in multiple, 
a full-wave rectifier and a source of current; a 
quick acting first relay connected to receive cur 
reint from Said rectifier; a second circuit includ 
ing said one or more lamps with their respective 
control contacts individually in series all con 
nected in multiple, and a front contact of a slow 
dropping second relay; said Second relay when 
deenergized establishing said first circuit and 
When energized establishing said second circuit; 
and an energizing circuit for said second relay 
including a front contact of said first relay; 
Whereby said relays will be alternately energized 
When any one or more of said control contacts are 
closed; Said first circuit having sufficient im 
pedance to prevent illumination of one or more 
Of Said lamps but allowing enough current to flow 
to effectively energize through the first relay 
through the medium of said rectifier, and said 
Second circuit having substantially zero imped 
ance exclusive of the resistance of said lamp or 
lamps; whereby said lamps will be flashed when 
One or more control contacts are closed and said 
relayS and lamps will be deenergized if all of said 
Control contacts are open, and whereby due to 
the pirovision of said rectifier the time character 
istics of Said first relay will be the same irrespec 
tive of whether said source is a direct current 
Source or an alternating current source. 

7. Flashing apparatus for flashing one or more 
of a plurality of indicating lamps at the same time 
comprising: a first relay included in a first cir 
cuit including one or more of such indicating 
lamps in multiple and a source of current; a sec 
Ond relay; Contacts operated by said second relay 
for deemergizing said first relay and connecting 
Such indicating lamps in multiple directly to a 
Source of current when said second relay becomes 
energized; an energizing circuit for said second 
relay and including a front contact of Said first 
relay, said first relay having sufficient impedance 
to prevent illumination of one or more of said 
lamps when said first circuit is closed; a control 
contact for each of said lanps included in series 
thereWith; whereby said relays will be alternately 
energized if one ol' more lamps are connected to 
Said flashing apparatis through the medium of 
their control contacts to cause fashing of said 
lampS to the same brilliancy irrespective of the 
number of laimps included in multiple in said first 
circuit and whereby when such lamps are again 
disconnected Said relays become dormant. 

8. A signal System including flashing mecha 
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nism for producing interrupted current in indi 
cating lamps comprising; a source of current; a 
first relay; a second relay; an out-put circuit in 
cluding one or more of Said indicating lamps in 
multiple and a Winding of said first relay when 
said second relay is deemergized, but including 
Such indicating lamp Or lamps and excluding Said 
first relay and including a front contact of said 
Second relay when such second relay is in an en 
ergized condition and also in both instances in 
cluding a source of current; and an energizing 
circuit for said second relay including a front 
contact of said first relay and a source of Current; 
said first relay having Sufficient impedance so that 
when it is included in series with said indicating 
lamps in said out-put circuit with said second 
relay deemergized such lamps will not be illumi 
nated but such lamps will be illuminated upon the 
exclusion of the winding of said first relay due 
to the picking up of Said Second relay. 

9. In combination; a plurality of indicating 
lamps, a control contact included in series with 
each Such lamp; a first electro-responsive device; 
a first circuit including said first electro-respon 
sive device, any given One or more of Said lamps 
in multiple each including a control contact in 
series therein and a source of current; Said first 
circuit by reason of the impedance of said first 
electro-responsive device having Sufficient imped 
ance not to illuminate said lamp or lamps but 
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allowing sufficient current to flow to effectively 
energize said first electro-responsive device; a 
second circuit including said one or more lamps, 
With their respective control contacts in Series 
and all connected in multiple and said source of 
current, and having substantially Zero impedance 
exclusive of the resistance of Said one or more 
lamps; said first electro-responsive device being 
operated to one position when said first circuit is 
closed and being operated to another position 
When said first circuit is Opened; and a second 
electro-responsive device including a fashing COn 
tact and controlled by said first electro-respon 
sive device to be effective upon intermittent en 
ergization and deenergization of Said first electro 
responsive device to alternately effectively ener 
gize and deemergize said second electro-responsive 
device to alternately cause said flashing contact 
to assume one position to establish Said first cir 
cuit and assume another position to establish said 
second circuit; whereby said first electro 
responsive device and said second electro 
responsive device remain at rest So long as no 
control contact is closed but Operate upon CIOSure 
of One or more of said control contacts to illumi 
nate said lamp or lamps intermittently to Sub 
stantially the same brilliancy irrespective of the 
number of lamps included in multiple. 
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