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My invention relates to electrical s stems,

having particular relation to systems for rec- .

tifying alternating. currents for radio uses.

ne object of my invention is to provide
a current supply device which shall be par-
ticularly characterized by the absence of un-
desirable sounds when associated. with sensi-

. tive vacuum-tube circuits.
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Another object of my invention.is to pro-

vide a radio current supply device having

highly desirable operating characteristics,
comprising a transformer having primary
and secondary circuits, a rectifier associated
with said secondary circuit to furnish unidi-
rectional currvent to the output. terminals,
and an impedance device for electrically con-
necting said primary circuit ard one of the
direct current output terminals. .

Other objects and applications of my in-

vention, as well as details of constructions
and operation, whereby my invention may be
ractised, will be apparent more fully here-
inafter, when taken in connection with the
accompanying drawings, wherein )
Fig. 1 is a diagrammatic view of circuits
ang apparatus embodying my - invention;
an o
Figs. 2 to 6, inclusive, are similar views,
but illustrating various modifications of my
invention. . a S
Referring to Fig. 1, a rectifier 1 comprises
four cells, 2, 3, 4 and 5, which may be of any
well-known design, such, for example, as the
electrolytic or dry film-type cell. Each cell
;omgrises a customary cathode 6 and anode

-conductor 8 serves to connect the cath-

odes of the cells 2 and ‘3. The anode and
cathode of the cells 3 and 4 are connected by
& conductor 9, while the anodes of the cells 4
and 5 are connected by a conductor 11.
The rectifier 1 may be considered to have
an input circuit 12 and an output circuit 13,
the former being connected to a reversible
plug 14 adapted to be connected to a socket
15 having contact olements 16 and 17 respec-
tively connected to conductors 18 and 19 of
an alternating current supply circuit 21.

The conductor 19 of this circuit may be pro-

vided with a conductor 22 co: to

.ceiving system,

ground, r_epresentinﬁ standard practice in
alternating current house supply wiring.
The input circuit 12 may include an in-
ductive type transformer 23, comprising pri-
mary and secondary windings 24 and 25, re-
spectively. The primary winding 24 is pro-
vided with terminals 26 and 27, which are
respectively connected by conductors 28 and
29 to contact elements 31 and 32 of the re-
versible plug 14, the said contact elements
being adapted to engage the socket elements
16 and 17. The secondary winding 25 is
provided with terminal connections 33 and
34, and terminal 33 is connected by conduc-
tors 35 and 37 to the anode of cell 2 and the
cathode of cell 5, while terminal 34 is con-
nected by the conductors 36 and 9 to the
anode of cell 3 and the cathode of cell 4.

tors 38 and 39, whichrrespectively extend
from the conductors 8 and 11 to direct cur-

Tent output terminals 41 and 42. These ter-
Fositive and negative-

minals represent the
B-circuit connections for a vacuum-tube re-
The pulsations in the rectified current trav-
ersing conductors 38 and 39 are smoothed out
or filtered by means of filter apparatus 43.
This apparatus may comprise one or more
inductive reactors 44 serially included in the
conductor 38 and two or more capacitive re-
actors, 45 and 46, connected in shunt relation
to the direct current load on opposite sides
of the-inductive reactor 44. ‘
Inasmuch as the detector of the vacuum-
tube system (not shown) operably associated
with the binding-i)losts 41 and 42 may require
a lower voltage than the amplifiers, a third
binding post 47 may be prdvi(;:ad. ‘This bind-
ing post is connected to the positive conduc-
tor.38 through a fixed or variable resister 51
and to the negative conductor 39 through a
capacitive reactor 52. Co
When the plug 14 is inserted in the socket
15, alternating currents traverse the primary
winding 24, and as a result alternating poten-
tials are established in the secondary winding
25 of the transformer 23. -
ing at any particular instant that
84 of the transformer winding

The output circuit 13 comprises conduc- -
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25 is positive, as marked, and the terminal
33 negative, then current flows from the trans-
former winding 25 through the terminal con-
nection 34, the conductor 35, the cell 3, the
conductor 38, the filter apparatus 43, the vac-
uum-tube circuits (not shown) or other direct
current load associated with the binding posts
41,42 and 47, the return conductor 39, the cell
5, and the conductors 37 and 33, to the ter-
minal 33 of the transformer secondary wind-
ing 25.

On the other hand, when the polarity of
the transformer windings reverses, the cur-
rent traverses a cireuit which extends from
the transformer winding 25 through the con-
ductor 35, the cell 2. the conductor 38, the
filtering apparatus 43, the vacuum-tube or
other load associated with the binding-posts
41, 42 and 47, the return conductor 39, the
cell 4, and the conductor 36, to the transformer
winding 25. Thus both half-waves of the al-
ternating current cycle are rectified, and the
filtering apparatus 43 functions in the usual
manner to filter or smooth out the ripples ot
the rectified current.

- Should the cells of the rectifier 1 temporari-
ly fail to function or should these or any other
units in the system break down or become
short-circuited in operation. protection is af-
forded by means of a protective device 53,
which preferably may be a metallic filament
famp. For a detail explanation of the pro-
tective device 53, reference is made to my co-
pending application, Serial No. 64,184, filed
Oct. 22, 1925,

In the operation of the above rectifying and
filtering system under certain line conditions
or in connection with certain type of radio
receiving sets, difficulty has been experienced
due to the presence of a hum. As a result
of considerable experimental work, T have
found that satisfactory operation of such sets
may be obtained by connecting a capacitive
reactor 54 to the input and output ecircuits 12
and 13. as shown in Fig. 1. One side of the
condenser 54 may be connected by a conductor
55 to the conductor 29 of the primary cireuit.
The other side of the condenser 54 may be con-
nected by a conductor 56 to a binding-post 57.
The binding-post 57 may be connected at will
to the conductor 39 of the output circuit 13.
by means of a detachable conductor 58.

In operation, should satisfactory results
not be obtained when the plug is inserted in

; the socket 15,1t is merely necessary to connect

together binding-posts 42 and 57 bv means of
the conducting link 58 and insert the reversi-
ble plug 14 in the socket 15 in that position
with respect thereto which is found by trial
to eliminate the hum or give improved results.
The best position of the plug 14 in the socket
15 is usually found to be that in which the
conductor 29 is connected through said plug
and socket to the grounded line conductor 19,
thus establishing a ground connection
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through the conductor 55, the condenser 54,
the conductor 56, and the conducting link 58
to the conductor 39 of the output circuit and
the radio receiving system operably associated
thevewith. The detachable link 58 is desir-
able because some radio receiving sets and
certain line conditions are encountered where
the results are better without this ground
connection. In such cases the link 58 may be
left off.

Fig. 2 differentiates from Fig. 1 in the fact
that the binding-post 57 and the strap 58
are omitted, the conductor 56 being directly
connected to the conductor 39 of the output
circuit 13, The operation of this system is
otherwise as described in connection with
Fig. 1 except that to break the connéction
between the output conductor 39 and the pri-
mary conductor 29 it is necessary to remove
the condenser 54 or break the circuit in con-
ductor 55 or conductor 56.

The system disclosed in Fig. 38 is identical
with that of Fig. 1. with the exception that
the capacitive reactor 54 is replaced by a
resister 59, experience having shown that this
form of impedance device also accomplishes
the desired results.

Fig. 4 differentiates fronr Fig. 2 in the re-
placement of the capacitive reactor 54 b
the resistive impedance device 59, and in this
case, as in the case shown in Fig. 2, the im-
pedance device should preferably be easily
removable.

Fig. 5 illustrates another type of rectify-
ing system to which the present invention is
applicable. The system therein disclosed
comprises a vacuum-tube rectifier 60 having
an anode 61 and a cathode 62. The anode 61
is connected to the transformer terminal 33
hv the conductor 35. as in the preceding
figures. The transformer terminal 34 is con-
nected by a conductor 63 directly to the con-
ductor 39 of the output circuit.

The conductor 38 of the output circuit is
connected to the filament 62 of the rectifying
tube. The said filament 62 may be heated by
an auxiliary transformer secondary winding
64 which is connected thereto by conductors
65 and 66.

Assuming at any instant that the terminal
33 of the secondary winding 25 is positive,
then current passes from the terminal con-
nection 33 through the conductor 35, the
vacuum-tube 60, the conductor 38, the filter-
ing means 43, the radio receiving circuits
operably associated with the binding-posts
41,42 and 47, the return conductor 39, and the
conductor 63, to the terminal 34 of the trans-
former secondary winding. The impedance
device 54 of the preceding figures may also
be connected to the conductors 29 and 39.
The rectification in this case is half-wave
while in the preceding cases full-wave recti-
fication circuits are shown, but the operation
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of the system is otherwise as described in con-
nection with the preceding figures.

While the drawings show the primary con-
ductor 29 connected through the impedance
device to the negative side 39 of the output
circuit, similar results may be obtained by
connecting said primary conductor to the
positive side 38 of the output circuit, as
shown in Fig. 6. This circuit further dif-
ferentiates from the preceding systems in the
fact that a pair of fﬁm‘-type cells 67 and 68
are connected in series-circuit relation in the
negative conductor 39, the anode 7 of the cell
67 being connected to the cathode 6 of the
cell 68. The cathode of the cell 67 and the
anode of the cell 68 are respectively connected
to the transformer secondary winding and
to the binding-post or terminal connection
42. The rectification in this case is half-wave,

as in Fig. 5. The condenser or other im-

pedance device 54 of the preceding figures
may be connected to the conductor 29 through
the conductor 55 and to the positive terminal
connection 41 through the strap 58. The
further operation is as set forth in the pre-
ceding figures.

" While I have shown several embodiments
of my invention, for the purpose of describ-
ing the same and illustrating its principles
of construction and of operation, it is ap-
parent that various changes and modifica-
tions may be made therein without depart-
ing from the spirit of my invention, and 1

desire, therefore, that only such limitations

shall be imposed thereon as are indicated in

the appended claims or as demanded by the

prior art.

I claim:

1. The combination with a rectifier having
input and output circuits, of a transformer
for dividing said input circuit into primary
and secondary circuits, current-smoothing
means . associated with said “output circuit,
and a resistor for interconnecting said output
circuit and said primary circuit.

2. In an electrical system, the combination
with an alternating current supply circuit,
of a transformer primary circuit connected
thereto, & transformer secondary circuit, a
rectifier, current-smoothing means associated
with said secondary circuit, and a resistor
connected to said current-smoothing means
and said primary circuit, whereby an addi-
tional filtering effect may be established in
said secondary circuit.

3. In a current rectifyinﬁ

system, the com-
bination with a rectifier

aving input and

output circuits, of a transformer for divid-

ing said input circuit into primary and sec-
ondary circuits, a metallic filament lamp in
said input circuit, and a resistor intercon-
necting said input circuit and said output
circuit, whereby at least a portign of undesir-
able currents-in said output circuit may be
removed therefrom.

4. The combination with an electrical sys-
tem comprising an alternating current sup-
ply socket, a transformer and a reversible

3 .

plug for connecting said transformer to said

socket, of direct current output terminals,

a rectifier connected between said terminals

and said transformer, current-smoothing
means for said rectifier, and a resistor electri-

“cally connected to one of said terminals and

to said plug, whereby an additional filtering
effect may %e had at said terminals.

5, A current rectifier system comprising a
transformer, a - reversible plug connected
to said transformer, direct current output
terminals, a rectifier electrically connected to
said transformer and to said terminals, and

%

80.

a resistor connected to one of said terminals -

and to said reversible plug, whereby undesir:

able currents may be filtered from the. por- -

tion of said system adjacent to said output

terminals.. I

6. In an electrical systein comprising a
transformer having primarv and secondary
circuits, the combination with a plurality of
direct current terminals for saig secondary
circuit, of a rectifier in said secondary cir-
cuit, an additional terminal, a movable con-
ductor adapted to connect said additional
terminal and one of said direct current ter-
minals at will, and means having a prede-
termined resistance connected to said pri-
mary circuit and to said additional terminal,
whereby a desired filtering of the currents
supplied to said direct current terminals may
be effected. :

7. A rectifying system comprising a trans-

. former, a reversible plug connected to said

transformer, a plurality of direct current ter-
minals, a rectifier connected between said
transformer and said terminals, an addition-
al terminal, a removable conductor for asso-
ciating said additional terminal and one of
said direct terminals, and a resistor connected
to said reversible plug and to said additional
terminal, so that a desired filtering of the cur-
rents supplied to said direct current termi-
nals may be effected.

8. A rectifying system comprising a source
of alternati%g current, a transformer having
primary and secondary circuits operatively
associated with said source, a rectifier having

00

0%

100

103

110

115

its input included in said secondary circuit,

current-smoothing means connected to the
output circuit of said rectifier, and a resistor
for interconnecting said primary circuit and
said rectifier output circuit whereby disturb-
ing currents prevailing in the output cir-
cuit of said rectifier due to said alternating
current source may be substantially elimi-
nated. ‘

9. In an electrical rectifying system com-
prising & source of alternating current, a
transformer having primary and secondary
circuits operatively associated with said
source, the combination with a film type rec-
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tifier having its input included in said sec-
ondary circuit, of current-smoothing means
in the output circuit of said rectifier, a resis-
tor connecting said primary circuit and said
s output rectifier circuits, and means for dis-
connecting said resistor from at least one of
said circuits. : '
10. In a current rectifying system com-
prising a source of alternating current, the
10 combination with a transformer having its
primary circuit connected to said source, of
a rectifier having its input connected in the
secondary circuit of said transformer and its
output circuit provided with a plurality of
15 direct-current output terminals and an ad-
ditional terminal, a resistor connected to the
primary circuit of said transformer and said
additional terminal, and means for connect-
ing one of said output terminals to said addi-
20 tional terminal at will.

WILLIAM H. GRIMDITCH.
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