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2 Claims.

This invention relates {o electric rectifying sys-
tems of the dry oxide type for rectifying alter-
nating current into unidirectional current, and
relates more particularly to such systems com-
prising a large number of asymmetric electric
valves or one-way discnharge devices each of
whiich is gadapted to permitv fiow of current In
one direction, but to obstruct flow of current in
the opposite direction, and my present appiica-
tion is in part a continuation of my applica-
tion, Ser. No. 303,583, filed September 1, 1528.

An 1m1301mnt opject of the present invention
is to provide such a rectifier system with a plu-
rality of units each embodying a number of one-
way electric dischiarge devices of the dry oxide
type, snd of much greater capacity than existing
systems so constituted which are characterized
by the connection of all the component units to
o single secondary coil of a transiormer which
sarves as the source of the alfernating current.

Existing rectifier systems of the dry oxide type
are necessarily limited in capgcity for effective
output by several characteristics, first of which
is the fact that the size of each of the individual
valve devices is practically limited to an area ol
sbout eight sauare inches, of a copper disk or
plate, for example, which has been oxidized on
its outer surface. Any increase in the total arez
above eight sgquare inches is accompa nied by some
decrease of resistance in the useful direetion,
but not at all proportlona,te to the inecreagse in
size, while the leakage in the reverse direction
is increased somewhat out of vroportion to the
increase in area, so that the rectifying ratio
clearly diminishes rapldly upon increasing the
area. |

A concrete example is to take a plate with
an area of eight square inches which will be
found to have a resistance of two ohms in the
useful or low resistance direction, and a resist-
ance of five hundred ohms in the reverse or .ob-
structive direction, yielding a rectifying ratio of
whereas, upon increasing the size of

inches, I have found that the resistance in the
useful direction is 1.3 chms, with a resistance of
9220 ohms in the reverse direction, so that tvhe
rectifyineg ratio was reduced very undesirably,
not remaining constant with the increase in
area.

Startine then with this inherent limitation
in the area of the individual valves, the capacity
of a unit embodying a plurality of such valves
is further limited when seriesing the valves to
The resistance increases in di-

(Cl. 175—363)

' rect proporiion to each valve added and there-

fore g large voltage drop will be encountered,
which will require a voltage high encugh to he
applied to render ineffective the high resistance
factor of the valves, in the useful direction, and
this results in working the unit at a Iow effi-
ciency and in time destroying the rectifying prop-
erties of the individual valves by overheating.

Accordingly, the size of the units thus con-
taining valves in series is practically limited to
very few valves for each unit, so that the ca-
pacity of each unit is small.

When g considerable number of such small
units of the dry oxide type are connectied in par-
allel to a single alternating current source, for
the purpose of increasing the  current output,
objectionable cver-heating ecflects are still en-
countered, when an atitempt is made tc work the
system to full capacity, for the reason that there
is a lack of balance hetween the units, due to a
differance in the internal resistance of the re-
spective units, |

Some of bhe units pecome overheated to a
destructive degree, probably dues to circulating
currents between units of which the inpuf cir-
cuits are connected to a single alternating cur-
rent socurce, and the output terminals of which
are connected together:; and nroba,bly due also
to some units having plates with a higher re-
sistance in the dlrectwn in which the useful cur-
rent has to pass.

- This is especially true of dry oxide type valves
of the kind in which the cuter surface of the
oxide layer has been partly reduced to metal, a
step which is difficult to accomplish uniformly,

and whnich for that reason creates the above
mentioned lack of balance.

It has therefore not been found practicable to
connect in series the cutput terminals of such an
assembly of units when the inputs are connected
in parallel 1o a single current source.

The above limitation of output is obviated by
the novel provision, briefly disclosed, and gener-

ically claimed, in my co-pending application, Se-.

rial No. 303,583, by whi ch a plurality of trans-
former coils, each .coil being connected to one
of the rectifying units and each rectifying unit
consisting of one or more valves. 'The number
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of valves in each unit may be as large as is con-

sistent with the desirable limitation of ohmic re-

- sistance in the useful direction to avoid the need

for impressing a voltage which would impair the
efficiency and cause destructive heating.

As each unit has its own transformer coil,
and operates independently of the others, there
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is 1o unbalanced effect as between the units, and
as none of the units is cver-taxed, the tendency
to operate at a low efficiency and to become over-
heated is obviated.

Furthermore, the output terminals from the
units can be connected in series or in parallel,
Oor in any other arrangement known in the art,
and so any aesired voltage or potential, or vol-
ume of current can be secured in the direct cur-
rent output, so that the latter will be of maxi-
mum efficiency for any given voltage which it is
desirable to impress upon the load carrying cir-
Cuit or circuiis,

In practice, I have found that a rectifier thus
constituted will outlive several rectifiers of the
earlier type above described, and in fact shows
no signg of deterioration after periods of use
greatly prolonged beyoand that of several such
conventional rectifiers, which have successively
succumbed 1o the conditions of constant use de-
manded by particular installations.

Rectifier systems of greatly increased capacity
can be readily provided, in ageordance with the
invention, by simply providing the reguisite num-
ber of units with a corresponding eguipment of
transformer secondary coils, one for each unit.

If desired for specizl purposes reguiring very
precise work, the valves embodied in any given
unit may be tested and matched or selected to
insure the presence of valves of approximately
the same resistance characteristics in that unit,
but that is not an essential prerequiscite to the
successful operation of the invention. It is also
possible to provide each unit with additional re-
sistance external to the units, if for any reason
1t is wished to equalize, balance or modify the
resistances of the various branches of the sys-
tem, or to provide a safety factor in the event of
an overload upon fthe whole or any part of
the system, but this again is optional,

1% 1s also possible, if desired, to provide a trans-
former with a suitable amount of leakage re-
actance, whereby an automatic regulation and
stabilizing effect will occur throughout the racti-
fying units and current will he fed to each recti~
fying unit in proportion to its internal resistance.

Such provision will alsc serve as a safety fac-
tor, in case of an overload or shori circuit on
the rectifying system, in which event the voliage
will be retarded and any overheating or destruc-
tive effect will be prevented.

The above and other features of the invention
are illustrated and described in the accompany-
ing drawing and specification and are pointed
out in the claims.

The gccompanying drawing illustrates, in some-
what diagrammatic forim, a now-prefererd em-
bodiment of the invention.

Iig, 1 is a diagrammatic view of a rectifying
system: and -

Fig, 2 is a diagrammatic view of a modified
form of system., )

In the embodiment of the invention selected
for illustration and description, the parts desig-
nated by the reference characters Pl P2, P3, P4
are rectifier unists adapted for rectifyving an alter-
nating current into unidirectional current, each
of the units comprising a plurality of one-way
electric discharge valves or devices of the dry-
oxide type, such, for example, as the valves illus-
trated in United Stales Letters Patent No.
1,741,319, altho any suitable valves or one-way
discharge devices of the dry-oxide type may be
utilized.

In each of the branches 1, 2, 3, 4, each unit is
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connected up in the typical Wheatstone hridge
civeuit commonily used for rectifying full-wave
alternating currents, so that detailed description
ci the circuit connections is not necessary, the
indications in the drawing being ample to permit
uncerstanding thereof by those skilled in the art.
dowever, othier types of rectifying circuits may be
used.

=0 aiso, it is not essential to derive the operating
current frem a single phase alternating current
source, a5 a polyphase source of alternating cur-
rent can be used to advantage.

111 pursuance of the invention, each unit has its
input terminals I, 12, 13, I%, respectively, con-
necied wita an individual secondary coil or wind-
ing T T2 T3 T4 of an alternating current trang-
former, which may be of any usual or suitable
type, the primary coil of the transiormer being
designated Uy the referencs chayracter 'L,

'The positive and negative ouiput terminals
from each unit, designated by the reference char-
acters O, 0?2 03, O respectively, may he con-
neceed un in serieg, or in paraliel, cr in any other
way knowin to tize art, and to facilitate the making
of the variocus changes connezeiing these
for the purpose of delivering o direct current out-
put of desired veltage or current to the load-
Carrving circuit, designated by the refsrence char-
acter 99, the oulput terminals from the respece-
tive units may be led to » suitable switching de-
vice &, provided with a conlrcl or operating
handle s.

such switching deviees are in common use,
and 1t is therefore not necessary to illustrate the
interior structure of the device indieated, which
imnay he considered to be of the character of any
weil-known form of so-called drum-type con-
trolier.

While four units are shown in the rectifier sys-

vem selected for illustration by way of exainple, it i

15 to be understood that a sysiem of any desired
capacity may be provided with the individusl
transformer windings for each unit, and thus
power circulss may e supplied with a rectified

current of any dezired current, volume or poten- -

tial, winicii cannot be efficiently secured with any
existing dry plate rectifiers.
11 desired, the individual valves mav be tested

before assembly, to insure e presence in each )
unis of valves having approximately the same re- -

sistance, but it is not essential to do so, and in
any event, there may be considerable difference
between the resistances of the different units.
=0, also, it is opticnal to provide external re-
sistances KR!, R?, R3, R4, to balance or equalize
the resistance characteristics of the component
units of a rectifying system embodying the in-
vention, and, in general, many modifications may

be made in the arrangement of valves in units,

and of units in a system, such as mayv occur to
those skilled in the ari, when making particular
applications of the invention.

In Fig, 2 of the drawing is illustrated a rectifier

systerm embodying the invention, in which each . .

of the units P35 PS, P7, P8 receives a supply of
alternating current from individual secondary
coils €5, 26, ¢7 8 of a transformer, and as the said
units comprise different numbers of component

vaives v, they are respectively adapted to dealiver, -
independently of each other, unidirectional cur-

rent of different predetermined voltages.

The system of the present invention has the
advantage over existing conversion apparatus,

such as motor-generator sets and rotary con- -

ieads, -
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verters, in being free from rotating parts, which
are noisy, bulky and expensive to install and to
maintain, on account of the attention required ior
operation and the costly replacements. It also
has the advantage over bulb-type rectifiers of
being less fragile and less subject to deterioration,
so that fewer replacements, if any, are necessary,
and it is more reliable in operation and requires
less care than electrolytic cell rectifiers. It is
silent, clean, compact and efficient.

These advantages are characteristic to a cer-
tain extent of the dry type of rectifier to which
the disclosed invention relates, but heretofore it
has not been possible to make rectifiers of the
dry type of sufficient capacity to serve the larger
installations in which the other above mentioned
types of conversion apparatus are usually em-
ployed, for the reasons aiready explained.

For example, currents of different polarity are
required to operate a plurality of relays In teleg-
raphy and in signal systems, etc., and in charg-
ing batteries in large numbers a different voltage
is often reauired for charging separate batteries
having a different number of cells; while in vari-
ous other applications a different voltage is re-
quired, as in hotels, where one voltage is used for
operating the call bells and annunciator service,
and another for the telephone system, etc.

So, also, in radio installations, to operate de-
vices for sound reproduction in connection with
moving picture apparatus, the filament voltage
required in the amplifying tubes is relatively low,
and the plate voltage is very high.

Tor all the above-mentioned classes of service,
it is desirable to employ a single, compact rectify-
ing apparatus from which separate circuits of
different voltages lead to the various branches
of the service, as, for example, to the filaments
of the amplifying tubes above referred to, and
to the plates of the said tubes, in connection with
suitable filter devices.

The electric rectifier system herein disclosed
is capable of serving the requirements of each of
the above mentioned applications, and in general
cann be used for any such applications as may
require individual circuits carrying direct cur-
rents of different voltages; and also those which
must be operated independently and without in-
terference with each other, some to actuate de-

3

vices requiring changes of polarity and some to

actuate other devices where changes of polarity
do not occur.

T claim:

1. A rectifier system comprising a plurality of
rectifier units and current transforming means
adapted to receive alternating current from a
suitable source, said current transforming means
having a plurality of secondary wire coil wind-
ings each adapted to deliver alternating current
of desired voltage to a selected rectifier unit of
said system, said component rectifier units em-

“bodying collectively a multiplicity of rectifying

elements of the dry type having individual re-
sistance characteristics differing among the sev-
eral elements, the elements composing any given
unit having approximately the same resistance
characteristics and individual secondary trans-
former windings being connected respectively
only to rectifier units having relatively uniform
resistance characteristics and differing to a sub-
stantial degree from the resistance character-
istics of units to which other transformer wind-
ings are connected. -

9 A rectifier system comprising a plurality of
rectifier units and current transforming means
adapted to receive alternating current irom a
suitable source, said current transforming means
having a plurality of secondary windings each
adapted to deliver alternating current of desired
voltage to a selected rectifier unit of said system,
said component rectifier units embodying col-
lectively a multiplicity of rectifying elements of
the dry type having individual resistance char-
acteristics differing among the several elements,
the elements composing any given unit having
approximately the same resistance character-
istics and individual secondary transformer
windings being connected respectively only to
rectifier units having relatively uniform resist-
ance characteristics and differing to a substantial
deeree from the resistance characteristics of
units to which other transformer windings are
connected, said units having output terminals
connected with each other in series or parallel
according to the work to be performed by said
rectifier system.
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