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10 Cleims. (CL 184—150) = L _
_ Substantially the same voltage is applied to the

The present Inventlon relates to clectrical 8ys-
tems and metheds, and {g more particulerly di-

vected foward electrical systems and methods

-sultaple for use in the operation of foy electric
rollrond outfits by rectified direct curremt,

Owing #o the more general avaligbility of al-
ternating current in house lighting, toy electric
wralns and accesscries have been developed for
-oporation -on aliernasting current circuits, "To-

" obtaln directional control of the trainsg it has !

Leen customary to employ s reversing switch
orerated by o relay on the lecomotive respon-
sive fo successtve impulses of current sp that

oblaining true directional control of the irgin -

required the use of moving parts. ag well as the

operation of the impulse sending switch, ‘This .

switch had to be manipulated the desired num-
ber of times to secure
direction.

In toy train operation the whistle has usually -

been operated by an aliernating current moter

. under the control of s relay responsive only to
superposed direet current. A similar circuit is -

- used for control

of electromagnetically operated
. couplers, . . : . : :

The pressnt invention contemplates an élece.

trical gystem and method according - to which

operation in the desired

the alternating current is passed through g full -

‘wave rectifier and the ocutput of this rectifier .

consisting of direct current with admixed or su-
bBerposed alternating current of double frequency
(usually 120 cycles) is supplied to the toy track
circutt and train through s reversing switch, and
the locomotive employs a propulsion motor with
Beld, armature, and assoclated rectifiers perma-
nently connected so that the direction of rotation
of the propuision motor is definitely related to
the polerity of
© magnet, . ) .
According to the present invention the second
cuitent consuming device (such as the whistle

13

- wave-rectifier R, preferably of the copper oxide
the current supply or permanent

10

motor oy coll of the coupler) lg direct current

operable, non-polarized and under the control
- 0f & relay normally held open by slternating
*- current normally fiowing from the rectifier, and
.- suitable means
neting - current output

- o guficlont amount, to permit the relay to re-
. lease lts comtacts 5o thai the second ourrent
consuming device may be operateds = - | -

The operation of the second motor, 6r whistls,

at the same time that the main or propulsion
motor is operating csuses a sustalned  increased
load on the circuit which in usual practice hag
limited output and relatively poor regulstion,
angd gccording to the present invention the whis=
ile controller is preferably of such design as to
substantislly Increase the avaiiable direct cur-
- zent voltage for operating this motor sc¢ that

&re provided whereby the alter-
N . of the rectifier may hs -
- filtered out.of the track civeult, or reduced to

“cated by the curve 12, of twice
- of the supply current (8.

45

", alternating current frequency is completely fil-

b ¢4

locomotive motor, irrespective of Wh_ethez.the E

whistle is, or is not, operated. -
The ‘accompanying drawing  shows, for nuve-
poses of illusirating the present invention, cne
of the many embodiments in which tHe inveniion
may take form, together with modifications of
certain parts, it being understood thet the draw-
ing is illustrative of the invention rather than
limiting the same. - . : :
In the drawing: - . ) o )
Flgure 1 1s & complete wirlng diagram for an
alternating current to direct current power sup-
ply for the track circuit of a toy rallyoad outfis
having & polarized motor; ' ‘ :
‘Figure 2 is 5 disgrammetic view Hlustrating

‘the action of the full wave rectifier in provid-
ing direct current potentisl and superposed ale.

ternating current.

_ potential of double the supply -
frequency; - . - T

- Figure 8. is & fregmentsry view Mustrating & -
modifled form of reversible motor; © - T

. . Figure 4 i3 & diagrammatic view ﬂluStmtﬁng

varlous filtering eircuits which msay be employed:
Pigure B is o disagram illustrating the aliere .

asting current performances of the eircults of -

- Flgure 6 I3 2 wiring disgram of the preferred

- form of fliering circuit ag scf up for o test of
current and direet current perferme- -

slternating:
ance; and - . .
~ Flgure 7 i3 & diagram ilustrating the direct

current and allernating eurrent performsnce of

the circuit of Figure 6. L. :

- In Figure 1 8 variable voltage output trens-

former, indicated at 'T, is connected with 8 full-

type. - This rectifier, as shown in Figure 2, Is
adapted to convert.s supply voltege, indicated
by the sine curve 18, into a direct current PO~
tential, indicated by the horizontal Hne {8, end
an - &iternating current “ripple” voltage, indi-
the frequency
' In the more ordinary
uses of rectifiers for providing direct current this

tered out and eliminated, but according to the-
present invention this double frequency alter-
neting current is employed for control purposes,
. The output terminals {3 and (4 of the full

- . wave rectifier R are connected to the movable

5

i

contacts §§ and 16 of & reversing switch {7, - This
connection is preferably made through a choke
coil i3 adapied to be shunted by a switch 18,
The reversing switch is connected to g toy rail. -
roed track circuit by wires, indicated at 26 and
2{, so that current of desired bolarity msy pe
applied to the track eircuit,

The track load has a locomotive propulsion

motor 22, which is here shown as of the splig




i}

o

field tyoe with two half-wave rectifiers 23, 28
connected to - the respective halves of the fleld
Such o motor has & definitely controlled direc-
tion of operation. A lamp or other load is in-
dicated at 28, i
A Whistle-motor 24 is connected into the track
cirenit through the contacis 28 of a.relay 28
which is normally open go thet the whistle motor
does not operate. Diferent forms of suxiliary
equipment, stich. as magnetically operated cou-
7 be substituted for the whistle motor.
7Y of the whistle relay is comnecied
through & condenser 28 with the track circuld 2o
that slternating current may flow through fhe
whistie velay coll, the condenser and coll being
prefersbly tubed -to proper Irequency. This
tuning iicreases the sensiiivity by lowering the

impedance to the current to 120 cycle frequency

ond alsc kesps spurlous freguencles generated
by commutator sparking from interfering with
tho operation of the relay, In other words the
relay i selectively tumed. The condenser 28
prevents any direct current from flowing through
the relay coil

condenser 3! snd normeally open switch 82, the
choke ond condenser being tunsd io the proper
© freguenecy.

) The porta 25 to 28 are here zhown as peIMS~
nently copnected in parailel with the propuision
motor, bub ihey, or thelr eguivalent, may be tem-
porarily or permanently connected elsewhere in

The ocutput terminals (3 end 1§
6f the rectifier are shunted by s choke cofl 38,

i85

26

- ponent,

25

30

ihe nebwork go long as they are in parsilel with

the fltering circuli when control is desived.

_ Y7hen the propulsion motor alone Is to e op~

expied it can be staried, stopped and reversed
by mezns of (ke veversing switeh {7 and may bs
supplied with the output of the rectifier with the
v 15 in cireuly or without, as desired. For
=5 the whistle
vs rezwiotion io petber with the choke
-srmenenily in civeuls.  The lsmps 20 will ke
lighied only when the molor is energized.
TWhen tbe whistis
control button 32 is moved to the clreuit closlng
position so that the dominant portion of the
alternating current outpub of the rectifier B
i1z py-pacsed through this shunb and does Dot
reseh the whistle reley, thereby reduclng the
urrent in the whistle yelay 4o such an amaoint
thet i drops iis gontact bo clogse the cizcuit for
the whigtle mobor, . B
Tnstoad of using o peopulsion molor with o
‘soiit fAecld one couid uee propuision motor of
the usual type shown In Flg
rectifier 33.
orrongement les in the fact that the field wind-
ing hes & higher spaee factor ¢ 38 £o the use of
¢he eniire space available for the Seld winding
ot oil times. 'This improvement over the splib

. @ald is obtained however ab an incressed rec=

tifler cost, four gebe of elemnents heing required
instead of WO,
olso be used. K
- Figures 4 end B
owiput cireuld from o full wave reciifier of the
copper oxide type wherein slfernative forms ol
. filiering means ave provided, the alternabing
crrrent input to the rectifier belng 14 volts. In
thic set up ¥wo 2,000 mid, condensers &5 and 88
are provided to be connected across the clrouit
by cwitehes 57 and 38, A condenser 5 of 300
mfd. tuned with o choke 48 is under the contrel
a7 o owitch 44, A sexies choke 42 of .8 ohws

motor, the direct sur- |

A permenent fleld motor may

{liustrate the operétion of an

850

40

- mede with a full wave veo!
gxide type provided with s 3

is to be operated the whistle -

Bi

.

The prineipal advantage of this

&0

‘yesuiting in curve §8.
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direct current resistance is adapted to be shunted
by a switch 48, a variable resistence load 44 is
employed and the current and voltage measured
by instruments as indicated. .

The results of & serles of jests are shown
Figure 5, the curve B§ indicating the results
when there is no shunt and no series choke, the
curve §f the results when the series choke is un-
shunted, the curve 52 the results with one con-
denser 35 only in circuit, the curve 53 the resulfs
with the tuned condenser and choke 38, ¢ only
in circult, the curve %8 the results with the choke
and condenser 38, 40 and the choke 42 in ecir-
cult, the curve B5 the results where two con-
denscrs 25 end 28 are in circuit, the curve 83
the results where two condensers 35 and 36 and
the choke 42 ave in eircult, and the curve 57 the
results where one condenser 8§ and the choke
4% are in clroutt. : :

Trom Figure § it will be apparent thet under
the perticular conditions of the tests aeveral
metheds ere available for reducing or substan-
tially eliminating the alternsiing current com-
The simplest, put not the best, is to wse
a large condenger such as illustrated by the curve
§6. This is less effective at heavy load, bub the
cost of the high capacity condenser (necessary
on 60 cycles) makes this method objectiongble.
The tuned circult 88, 40 producing curve B3 on
Figure 5, while not so effective ot low ciwrrent
values, iz practically as effective at large current
velues, as the 4,000 thfd. condenser arrangement
This fAilter arrangement
is. therefore the one which is shown in Figures
iandé.- .- o

Flgures § and 7 illustrate the regults obinined
by plecing & 300 mfd, condenser <8 and tuning
choke 48 across the rectifier outpul terminsls,
end employing & series choke 42 with s direct
eurrent resistance of 0.85 ohm.

the copper
alternating
current input. The divect currenb volis are
indiceied in Flgure 7 in hesvy lines, the alter-
naiing curfent volts are indicated im lght lines.
These curves are tabuleted os follows:

o

) . . : Lo Corgee-
 g0—4A, C. velis—no series choke—no schunt Giter -
81Dy, C. volts—no series choke—no shunt flter
824" C. volts—with gerles choke—no shunt filter

82— D. C. volte—with geries choke—no shont flter
85—A. ¢, volts—with serles choke—with shuat filter
85—, C. volts—with geries choke—with shunt filter
. 8g-—A. G voltt—zno ceriea choke—-with shunt filter

@7—D. C. volte—no seriez choke——with shunt filter -
worm curves 61 snd 08 of Figure T it will be

_apparent thet s rectifler with an input of 21 ’
volis alternsting current and delivering between
© 18 and 14 volts dlrect current with a load of from

vern o 3 seapeves will hdve present across the
lend from 8.3 to 5.8 volis, 120 cycle A. C. Any
mesns that will enable the alternating current
comuonent i9 find & ready path will improve the
astion of ihe rectifier and increase the direct:
current voltage output. | -

Tae varlous filtering means above discussed are
available for this purpose. For example, the ef-
gepp of lmtroducing the tuned condenser shuni -

- 9, 58 scross the line is apparent by comparison

ihe curves B4 and 67, At a load of 1.2 am-
55 ihe direct current voltage rises from 15 -
volts to 17 volts when the tuned condenser choke
shunt is completed. This rise in voltage serves

- tp compenseie for the drop In voltage through

s reciifier and transformer when the whistle

55 mmcber is Introduced as & further load,
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As stated above neither the large condenser
nor the shunt alone will entirely eliminate the
alternating current voltage on heavy loads. For
example, as shown by curve §8 there is still 1.9

volts alternating current present across the load

with the choke and condenser shunt 29, 46. The
curve 60 shows that at the same time there is
a normal alternating current voltage of 5.8 volts
without the shunt so that there is avallable a
ration of 3 to 1°in aliernating current voltage
available for operation of the relay. This ratio
can further be improved by placing a series choke
in the line to the load which increases the effec~
.tiveness of the tuned shunt with increasing cur-
rent and thereby flattens out the minimum slter-
nating current voltage curve which is plotted at
€4 in Figure 7. Even though the normal alter-
nating current voltage drops rapidly when a series
choke is used the ratio between the two alternat-
ing current voltages is improved. By the use of
a choke of slightly less direct current resistance
the curve §4 may be made flatter. .

When the whistle is not being blown there
would be a minimum of 5.8 volts alternating
current to open the contacts of the blower mo-
tor circuit. Closing the filtering circuits, as above
described, reduces this voltage to a voltage in
the neighborhood of one volt, so that a relay
adjusted to drop out on 1'% to 2 volts alternating

current will give satisfactory operation with &

reasonable margin for manufacturing tolerances
when alternating current voltages of one volt or
less remain in the relay coil circuit.

When the above discussed system is to be em-

ployed for toy electric raiiroads it makes it pos- !

sible to obtain true directional control of the mo-
tor and train without moving parts, except for
the manually operable switches. The relay whis-
_ tle control is simpler than where the relay is one
sensitive to superposed direct current and insen-
sitive to alternating current.

It is obvious that the invention may be em-
bodied in many forms and constructions within
the scope of the claims and I wish it to be un-
derstood that the particular form shown is but
one of the many forms. Various modifications
and chsanges being possible, I do not otherwise
limit myself in any way with respect thereto.

What is claimed is: -

1. In combination, & source of alternating cur-
rent, & full wave rectifier connected to the source
and adapted to supply rectified direct.current
voltage with superposed alternating current volt-

age, a principal load normally continuously con-"

nected with the rectifier to be operated by recti-
fled direct current therefrom, a relay having its
coil normally continuously connected with the
rectifier and sensitive only to alternating cur-
rent, & second load disconnected from the recti-
fler by the relay when the relay is energized, and
& normally open circuit fillering means connecti-
ble across the reciifier and adapted to reduce the
alternating current voltage supplied the relay
below that necessary to hold the relay open
whereby the relay is released and current sup-
plied the second load. . . .

2. The combinstion claimed in claim i, where-
in the principal load includes a motor and recti-
fiers whereby the motor may be reversed by
changing the polarity of the direct current ap-
plied. .

3. The combination claimed in clalm 1, where-
in the flitering means includes s choke coil and

condenser shunted across the rectifier output -

terminals and tuned to twice the frequency of
the source. . .
4. The combination claimed in claim 1, where-

in the flitering means includes a choke coil and -

condenser shunted across the rectifier output

- terminals and tuned to twice the frequency of

10

the source, and a series choke coil.
5. The combination claimed in claim 1, where-
in the flltering means includes s condenser con-

. nected across the rectifier terminals.

15

6. The combination claimed in claim 1, where-
in the filtering means is of such value as to in-
crease the direct current voltage output of the
rectifier so that additional voltage Is available

_ for operation of the combined loads.

20
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7. A power supply for toy railroads comprising
a source of alternating current, a full wave rec-
tifier connected to the source and adapted to
supply rectified direct current voltage with su-
perposed alternating current voltage, a locomo-
tive having a propulsion motor normally contin-
uously connected with the rectifier to be operated
by rectified direct current therefrom, g relay hav-
ing its coil normally continuously connected with
the rectifler and sensitive only to alternating cur-
rent, a whistle motor disconnected from the rec-
tifier by the relay when.the relay Is energized,
and a normally open circuit filtering means con-
nectible across the rectifier and adapted to re-
duce the alternating current voltage supplied the

- relay below that necessary to hold the relay open
‘whereby the relay is released and current supplied

the whistle motor.

8. In combination, an electric motor having its
field and armature interconnected with one an-
other and the supply line through rectifiers so
that the motor is reversible by change of polarity
of current supplied, a full wave rectifier adapted
to supply rectified direct current voltage and

superposed alternating current voltage, a revers- .

ing switch between. the rectifier and motor to
control the polarity of the current supplied the
motor, a relay sensitive only to the alternating

> current voltage and when energized holding its

contacts open, a relay controlled current con-
suming device, and means for concurrently re-
ducing the alternating current voltage supplied

the relay to cause it to release its contacts and

Increasing the direct current voltage supplied so
that relay controlled current consuming device
and the motor may be simultaneously operated
at a higher voltage than when the motor alone
was operated.

9. The combination claimed in claim 8, where-
in the relay and relay contiolled device are in
parallel with the moter and are unaffected by the
change of polarity effected by the reversing
switch.

10. The method of controlling the operation of
two direct current opersble current consuming

devices connected in parallel one of which is re-
versible by change of polarity, which comprises
operating a full wave rectifier to supply direct

current of selected polarity with superposed al-.

ternating current voltage, passing the alternating
current only through a relay to keep the circuit
for the non-reversible current consuming device
open, and intermittently filtering out the alter-

nating current voltage to increase the direct cur-’

rent voltage and deenergize the relay,

JOSEPH L, BONANNO,
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