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My invention relates to improved means for
generating alternating current from direct cur-
rent, and particularly to means adapted for use
in railway signaling systems and capable of sup-
plying larger values of current than can be ob-
tained from the means heretofore available.

Some types of railway signaling systems em-
ploy coded alternating current in the track cir-
cuits thereof to control cab signal apparatus car-
ried by locomotives operated over the track rails
of the track stretch.

Energy of substantial value is required to op-
erate the vehicle carried apparatus and the al-
ternating current supply means must be able to
supply current of sufficient value to the track
circuit of a track section to insure operation of
the cab signal gpparatus on a locomotive in that
section., The value of the current which must be
supplied to a track circuit to insure operation of

a locomotive cab signal apparatus ig relatively ¢

high in track sections where the ballast resist-
ance is relatively low and exceeds the capacity
of the devices heretofore available,

In systems of this type, in order to prevent im-
proper response of the cab signal equipment to
foreign current, the equipment is designed to
respond to energy of one frequency only, such as
60 or 100 cyclies, and it is necessary that the
alternating current supply means be constructed
50 that the energy supplied thereby is substan-
tially of the desired frequency, and so that this
frequency will be maintained over g long period
of operation.

In addition, in such systems, it is customary
in order to reduce current consumption and to
minimize wear on the supply means, to maintain
the supply means for each section inactive until
a train enters the section, and to start the sup-
ply means for each section as soon as the sec-
tion is occupied, In order to prevent momentary
display of a danger signal by the cab signal ap-
paratus it is essential that the supply means start
promptiy and that it quickly reach its proper fre-
quency of coperation.

It is an object of this invention to provide im-
proved alternating current supply means in which
the Irequency is determined by means separate
from the power supply means so that the fre-
quency is not affected by wear on the contacts
of the power supply means.

A further object of the invention is to provide
improved altermating current supply means of
the type described.

Another object of the invention is to provide
improved alternating current supply means ca-
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pable of supplying large values oi alternating
current of a particular frequency for long periods
of time. .

A further object of the invention is to provide
equipment of the type described which is ar-
ranged go that it can be governed by a small
inexpensive circuit controller.

Other objects of the inventicn and features
¢f novelty will be apparent from the following
description taken in connection with the accom-
panying drawing,

I shall describe one form of alternating cur-
ren{ supply means embodying my invention and
shall then point cut the novel features thereof
in claims.

In the drawing the single figure is a diagram
showing a section of raiiway track equipped with
slgnaliug apparatus employing alternating cur-
reni supply means provided by this invention.

Reierring to the drawing there is shown there-
in a siretch of raiiway track having track rails
i and 2 over which trafiic noimally moves in the
direction indicated by the arrcw, that is from
ieft to right. Tue raiis of the track streich are
divided by insulated joints & into a piurality of
track sections for signaling purposes. One com-
plete track section is shown and is designated
seciion 8T, while the adjacent sections are desig-
nated 4T and 6T,

Bacn of the irack sectiong is equipped with
signaling apparaius for detecting occupancy of
tie section, and for suppying coded alternating
current to the rails of the occupied seciions to
actuate velicie carried cab s:gnal apparatus.

The cab signal apparatus is not a part of this
inveniion and any equipment of tids type well
iown in the art may be employed for thig pur-
bose. Uile 10ri or apparaivus wiich may be em-
ployed is shown in Letters Patent of the United
Buates Mo, 1,556,679, issued January 1, 1835, to
L. V. Lewis. ‘Tlus equipment is designed to re-
spond to aliernating current or a paru.cular ire-
quency, sucir as v or 100 cycies per second, and
operates to give duistincuive responses to energy
of this carrier wave frequency when coded or pe-
ricdicaliy inteirupted at specified rates, such as
75 or 180 times a minute.

Each section is provided with a track circuit
comprising a track battery, designated T8 with
an appropiiate prefix, connected across the sec-
tion rails at the exit end of the section, and a
track reiay TR connected across the section rails
at the entrance end of the section.

A track transformer TT has its secondary wind-
ing connected in series with the track battery,
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while a code transmitter CT is provided to con-
trol the circuit of the primary winding of the
transformer TT. The code transmitter CT has
an induction motor which when supplied with
energy of the frequency supplied by the tuned
alternator SA operates at a rate such that the
contacts T3 and {88 of the device are opened
snd closed so as to provide 75 and 180 energy im-~
pulses a minute which are separated by periods
of equal duration in which no energy is supplied.

The equipment at the exit end of the track
section includes a principal or pilot alternating
current supply device in the form of a tuned
alternator A, and a subsidiary or driven alter-
nating current supply device SAB which is gov-
erned as to operation and frequency by the al-
ternator 5A and supplies energy to the track
transformer.

The alternator 8A may be of any appropriate
construction well known in the art. This device
inciudes a resilient vibrating reed {9 which is
normally biased to a position in which it en-
gages a contact 1 to establish a circuit to supply
energy to the operating winding {2 of the de-
vice. The winding 12 when energized causes
the reed 18 to be moved away from the contact
if so that the circuit of the operating winding is
interrupted and the reed then returns to its
original ‘position. On movement of the reed to
each of its two positions it engages contacis to
establish connection with an end terminal of the
primary winding of the transformer 5N. In the
drawing the reed itself is shown as engaging the
contacts, bul it should be understood that the
device may be equipped with contacts mounted
as shown in Letters Patent of the United States
No. 1,861,641, issued June 7, 1932, to me and
H. G. Blosser.

The reed {0 and the other portions of the prin-
cipal supply device are selected and proportioned
so that the reed is sharply tuned with the re-
sult that the natural period of its vibration is
such that the reed moves bhetween ils two po-
sitions at a rate to cause energy of the desired
frequency to be induced in the secondary wind-
ings of the transformer 5N,

The device §AB is similar in construction to
the alternator BA and has a vibrating reed (5
which moves between two positions to -establish
connection with the end terminals of the pri-
mary winding of the transformer 5M. The de-
vice EAB differs from the device 5A in that the
reed 15 of the device BAB does not control the
circuit. of the winding 1§ of the device. Instead
this winding is connected directly to the second-
ary winding 7 of the transformer 5N.

The device EAB further differs from the de-
vice BA In that the reed 75 is not sharply tuned,
nor is it resonant at the frequency of the tuned
alternator 5A. It follows that reed i5 can be
caused to vibrate at the desired amplitude by
alternating energy in winding {6, and the fre-
quency of this operation will be exactly that of
the frequency of the energy in coil 18. The
device EAB also differs from the device 5A in
that it has a larger and stronger reed which
carries larger contacls than are carried by the
reed of the device BA, while the various parts
of the device BAB are arranged and proportioned
so_that:the amplitude of movement of the reed
£5 is relatively large so that on movement of
the reed between its two positions the contacts
of the device. are widely separated.

When the winding 16 .of the device -8AB is de-
energized the reed 45 of the device assumes a
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central position in which the contacts carried
by the reed are out of engagement with the as-
sociated stationary contacts. As the reed i5 is
relatively stiff and rigid it will be accurately and
firmly held in its central position, while as the
reed has a large amplitude of movement the
contacts carried by the reed are certain to be
out of engagement with the stationary contachs
and the circuits of the two portions of the pri-
mary winding of the transformer 8M are certain
to be interrupted as long as the winding of the
device is deenergized.

As the contacts carried by the reed {8 of the
device ‘8AB can be depended upon to interrupt
the circuit of the primary winding of the trans-
former BM it is unnecessary 10 provide other
means to interrupt the circuit and the terminals
of the battery D may be connected directly to
the reed 95, and to the mid terminal of the
fransformer primary winding.

The reed 9 of the device 5A, on the cther
hand, is relatively light and  flexible while its
range of movement is relatively small and the
contacts carried by this reed cannot be depended
upon to interrupt the circuit of the primary
winding of the transformer 5N when the opsrat-
ing winding 12 of the device is -deenergized.
Accordingly, the circuit of the apparatus is ar-
ranged so that the relay HAR, which controis
the circuit of the operating winding {2 of the
device BA, also controls the circuit of the primary
winding of the transformer 5N.

The energy consumed by the operating wind-
ing i2 of the device 5A and by the primary wind-
ing of the fransformer SN is relatively small.
As the relay AR controls only the supply of
energy 10 the primary winding of the trans-
former 5N and to the operating winding i2 of
the -device §A this relay may be much smaller
and lighter than would be necessary if the relay
were required to also control the circuit of the
transformer 5M which -consumes a large value
of current.

The equipment is shown in the drawings in
the condition which it assumes ‘when the track
stretch is vacant. At this time track relay 5TR
is picked up and its contact 2§ establishes a cir-
cuit to supply energy to the approach relay BAR.
This circuit is traced from terminal ‘B of a source
of -current, such as a storage battery, not shown,
through front contact ‘28 of relay BTR, wire 21
and winding of relay BAR to terminal C. Ac-
cordingly, relay 8AR Is energized and its contact
22 is picked up and interrupts connection from
one terminal of the battery D to the primary
winding of transformer 85I, and to the operat-
ing winding {2 of ‘the alternator 5A, while at
this time the reed L8 of the device EAB occupies
its central. position in which the circuit of the
primary winding of the transformer 5M is inter-
rupted.

As energy is not supplied to the winding {2 of
alternator BA this device is inactive and energy
is not induced in the secondary windings 7 and
18 of 'the transformer 5N. As energy is not in-
duced in ‘the winding 17 energy is not supplied
to the winding 16 -of the supply device BAB and
this device is inactive, while as energy is not
induced in the winding {8 of transformer BN
energy is not supplied to the .code transmitter
8CT and this idevice is inactive.

Ag this time, as section 6T is assumed to be
vacant, contact 24 of relay §TR is picked up and
establishies the- circuit-of the contact 188 of the
code transmitter - 5CT. However, at this time
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device SAB is idle so énérgy is not induced in the
secondary winding of the transformer 5M and
energy, therefore, is not supplied to the track
transformer §TT.

When a train moving in the normal direction
of traffic, that is, from left to right, enters sec-
tion 8T the track relay 5TR releases and its con-
tact 20 interrupts the circuit of the approach
relay 3AR so that contact 22 of this relay releases.

On release of contact 22 of relay 5AR energy is
supplied from the bhattery D to the operating
winding {2 of the alternator 5A over the circuit
which is traced from the positive terminal of the
battery through wire 25, winding 12 of device
§A, contact 11, and reed 10 of the device, wire
2%, and contact 22 of the relay 5AR tc the nega-
tive terminal of the battery. Accordingly, the
reed [J operates in the customary manner, while
as a result of this movement of the reed i0 en-
ergy is alternately supplied to the two portions
of the primary winding of transformer 5N. At
this time the positive terminal of the battery is
connected to the center terminal of the primary
winding of the transformer 5N, while connection
is established from the negative terminal of the
battery to the end terminals of the transformer
primary winding through back contact 22 of
relay 5AR, wire 26, and reed i6 of the alternator.

As a result of the supply of energy to the pri-
mary winding of transiormer 5N energy is in-
duced in the secondary windings i7 and i8 of
the transformer. The frequency of this energy
ie determined by the rate of movement of the
reed 18,

The energy induced in the winding 17 of trans-
former &I is supplied to the winding {5 of the
device 843, and the alternating current energy
supplied to this winding causes the reed {5 of the
device 8AB to vibrate or move between its two
positions at a rate determined by the frequency
of the energy supplied to the winding 8.

As a result of this movement of the reed 13 of
the device SAB energy is alternately supplied to
the two portions of tie primary winding of the
transformer $M, At this time the positive ter-
minal of the hatiery is connected to the end
terminais of the transformer primary winding
threugh wire 28 and reed 15 of the device 5AB,
while tire negative terminal of the battery is con-
nected to the center terminal of the transformer
primary winding.

On the supply of energy to the primary wind-~
ing of the transicrmer M energy is induced in
the transformer secondary and is supplied there-
from to the primary winding of the track trans-
former $IT over the circuit which includes con-
tact 188 of the code transmitter 5CT and frent
contact 24 of track relay 6TR. Accordingly, en-
ergy is supplied from the secondary winding of
the track transiormer 5TT to the rails of the
track section over the circuit which includes the
track battery 8TB in series therewith.

On cperation of the alternator 5A and result-
ant supply of energy to the primary winding of
transformer 8N energy is included in the sec-
ondary winding 8 and is supplied therefrom to
the motor of the code transmitter 5CT so that
this motor operates and causes the contacts 130
and 18 to be opened and closed. Accordingly,
tize contact i82 of the code transmifter inter-
rupts and establishes the circuit of the track
transforimer 57T so that the alternating current
supplied to the track circuit of section 5T is
coded. at the 180 code rate and this energy will
cause the cab signal apparatus on the locomotive
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which entered the track section to coperate to
provide its clear indication.

When the train advances into ssction 7T the
track relay 6TR releases and its contact 2§ in-
terrupts the circuit of the contact 163 and estab-
lishes the circuit of the contact 5 of the code
transmitter 5CT so that the energy supplied
frem transformer 5TT to the rails of seciion 5T
will be coded at the 75 code rate as long as sec-
tion 6T is occupied.

When the train vacates section IT track relay
TR picks up and its contact 23 establishes the
circuit of the relay BAR so that contact 22 of
relay BAR picks up and interrupis the supply of
energy from the batiery D to the winding {2
of alfernator 5A, and to the primary winding
of the transformer M. Accordingly, the alter-
nator SA ceases to operate while energy is no
longer supplied to the winding {5 of device EAR
and this device ceases to operate so that the reed
£8 agaln assumes its cembral position in which
the supply cf energy to the transformer EN is

interrupted. In addition, energy is no longer
supplied to the cede transmitter 50T go that

it ceases to operate.

From the foregoing it will be geen that when
the track section 5T is vacant the alternator FA
and the susply device BAB are both deenergized.
When & train enters section §T energy is sup-
plied to the overating winding of the aliernator
SA and this device starts to run so that energy
is supplied to the operating winding of the sup-
ply device BAB and causes this device to operate
so that energy is supplied to the track trans-
former §IY. In addition, when the aliermator
gy is supplied to the code trans-
T so that the motor of this device oper-
and causes the contacts of this device o

[é]
1o
=
[95)
I

18 track circuit.

The only current which the aliernaior 84 and

the associzted transiormer BN must supply is

that reguired to energize the operating winding

£6 of the supply device 548 and the motor of
code transmitter 80T, and the current re-

guired for these is relatively smaall,

As the current supplied cover the cirveuits gov-
erned Dy the contacts of the alternator BA is
of relatively small value the contacts of this de-
vice may be relatively small and still have long
useful life, while it is satisfaciory if they are
held in engagement with relatively light ores-
sure,

As the alternator contacts may be of moderate
size, and as the contacts of the device 1
be pressed together lightly, the reed cof the de-
vice may ke made relatively light and fexible and
still be sirong encugh o carry the contacts and
to exert sufiicient force on the contacts carried
thereby fc press them against the sialionary con-
tacts of the device with the necessary pressure.

As the reed of the aliernator §A may be light
and flexible it will start to vibraie prompily on
the supply of energy to the winding {2 and will
reach its normel operating rate alimest instan-
tanecusly, This will be true even though the
energy supplied to the operating winding of the
device is of lower than normal voltage and in-
sureg that the device will stars under all oper-
ating conditions. :

The rate of movement of the sharply tuned
armature or reed of a device of this {ype is af-
fected by changes in the weight of the contacts
carried thereby, and by changes in the ampli-
tude of movement of the reed occasicned by wear
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on the contacts of the device. Since the load
on the alternator is relatively small theze is little
wew on the contacts of the device and its con-
tacts will not change in size and weight and its
armature or reed will operate at 2 substantially
constant freguency for.a long pericd

The rate cof operation of the ;eed i85 of the
supply device BAR is governed by the fregqusncy
of the energy supplied to the winding 1§ of the
lavice, and it is neither necessary, nor desirable,
therefore, for the reed of this device to be tuned
or adjusted to operate at the frequency of the
tunad alternator 5A. Instead the device is con-
structed in such manner that its reed is not
sharply tuned, but will operate freely at the rate
determined by the frequency of the energy sup-
plied to the operating winding 16 of the device.

Ag the reed of the device BAB does not need
to be tuned this reed may be as large and strong
-as desired so that the contacts carried thereby
rmay be beth large and numerous. Furthermeore,
the reed may be made relatively stiff so that it
exerts relatively great pressure cn the contacts
carried thereby to press them against the sta-
tionary contacts of the device,
of movement of the reed may be made as large
as is desirable to insure adequate opening of
the contacts of the device, and to insure that
the contacts carried by the reed will be out of
engagement with the stationary contacts when
the winding of the device is deenergized.

As the reed of the devies is not sharply tuned
its rate of operation will not be affected by
changes in the weight of the confacts carried
thereby, or by changes in the amplitude of move-
ment of the resd occasioned by wear of the con-
tacts. Instead the reed of this device will con-
tinue to cperate at the rate determined by ths
frequency of the energy supplied by the alter-
nator 54, and, as pointed out above, the fre-
guency -of this energy will remain susbtantially
constant through long periods of operation of
the alternator.

In addition, as the supply of energy to the
operating winding {8 of the supply device BAB
is controlled by the alternator 5A this winding
exerts force on the reed 15 of the device to com-~
pel it to operate at the proper speed, and if for
any reason the reed {5 should start to operate

too fast or too slow the operating winding of ;

the device will exert force on the reed to make it
operate at the correct speed,

The suppbly means provided by this invention
is arranged so that on release of the approach
relay the supply device BAB is certain to start
regardless of how stiff or rigid the reed 18 may be.
VWhen the approach relay BAR releases the al-
ternator B5A is started and energy is supplied
through the transformer 8N to the winding {8
of the supply device BAB. Even if the first im-
pulse of energy supvlied to the winding {8 does
not cause the reed 5 to move all of the way into
engagement with one set of stationary contacts,
the reed will soon-be caused to move throughout
its full range of movement as a result of the force
exerted thereon by the successive impulses of
energy supslied to the winding 8. These im-
pulses.are independent of movement of the reed
16 and, therefore, continue to be supplied re-
gardless of whether the reed {5 moves or not so
that the reed 5 is certain to start promptiy and
to operate at the rate determined by the al-
ternator §A.

From the foregoing it will be seen that the al-
ternating current.supply means provided by this

while the range .
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invention is arranged so that the frequency of
the alternating current supplied thereby is main-
tained at the desired value for long periods of
time. This is advantageous as it insures that the
energy supplied fo the track circuit will be of the
preper frequency to operate the signaling sys-
tem, while it also insures that the coding device
will operate at the proper speed so that the

energy supplied to the track circuit is coded in

the nroper manner.

Wnﬂe the alternatmg current supply means
piov-v.ed by this mventmn is partlcularly de-
signed for use in a 1a11way signaling system aad
has been illustr %ted and described in connectlcn
with such a system, the supply means is not
limited to use in such a system and may be em-
ployed wherever it is desired to generate sub-

ntial values of altbrnatmg current of a pre-

dCtELIY’l‘1€d f‘equency from a source of dlrect

curlen‘s .

Although I have herein shown and described
unly one form of alternatmg curreﬂt supply
mes, 3bodymg my mventlon it is undezstood
that Van us changes and modlﬁcaulons may be
made the ein Wltﬂm ’me scope of the appended
Cla,Hi"S wﬁhout departmg flom ‘the spirit and
scope of my 1nve'1t1on

haVlYlb thus Qescnbed my invention, what I
cia_lf;t is:

1. In apparatus of the class described, in com-
bina t1on a supply device having a winding and
havmg a non-tuned vibrating reed governed by
said vnﬂﬂlng and movable at a rate determined
by the frequency of the energy supplied to said
winding, contacts carried by said reed and con-
ng supply circuits over Whmh €nergy may
be suppiied from a source of direct current,
co.1veft°1 f‘f uhe tunad vibrating reed type for
conver tmg Qll\,Ct current into alternatmg cur-

rent, and means for supplymff energy from said

converter to the wmdmg of said supply device,

2, In a::paraths of the class desciibed, in com-
bination, a pvmmpal and an aux111ary converter
of t_w_e v1b rating 1eed type for convertmg direct
current, the reed of the principal converter being
tuned to cperate at a pr ede’cermmed rate amd
carlymg a contact controlhng the supply of
energy to the opela,tmg winding of said con-
verter and also carrying contacts Whlch control
cncuros over which' dlrect current energy may
be supplied, the reed of the auxﬂlary converter
being non-tuned and being responsive to the fre-
quency of the energy supplied to the winding
of said converter, and means independent of the
reed of the auxﬂlary converter for sunnlymcy
Energy from said pmnmpal converter to the wind-
ing of said au*nhary converter

‘3. In aboalatus of the class described, in com-
bination, a plmmpal and an auxiliary converter
of ‘the vibrating reed-type for converting direct
current into alternating current, each of said
converters having .a transformern associated
therewith,  the reed of each of said converters
carrying cortacts which govern the supply of
energy from a source -of direct current to the
primary winding of the associated transformer,
the reed of-the principal converter being tuned
to vibrate at a predetermined rate and also
carrying a contact which controls the supply of
energy from g scurce of direct current to the
operating winding of said converter, the reed of
the auxiliary converter being non-tuned and
being adapted to operate at a rate determined
by the fréquency of the energy supplied to the
operating winding of said converter, and means
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independent. of the reed of the auxiliary con-
verter for supplying energy from a secondary
winding of the transformer associated with the
principal converter to the operating winding of
said auxiliary converter.

4. In apparatus of the class described, in com-
bination, a source of direct current, a principal
and an auxiliary converter of the vibrating reed
type for converting direct current into alternat-
ing current, each of said converters having a
transformer associated therewith, the reed of
each of said converters carrying contacts which
govern the supply of energy from said solUrce of
direct current to the primary winding of the
associated transformer, the reed of the principal
converter being tuned to vibrate at a predeter-
mined rate and also carrying a contact which
controls the supply of energy from said source
of direct current to the operating winding of said
converter, the reed of the auxiliary converter
being non-tuned and being adapted to operate
at a rate determined by the frequency of the
energy supplied to the operating winding of said
converter, means independent of the reed of the
suxiliary converter for supplying energy from a
secondary winding of the transformer asscciated
with the principal converter to the operating
winding of the auxiliary converter, and common
means for controlling the supply of energy from
said source of direct current to the operating
winding of the principal converter and to the pri-
mary winding of the transformer associated with
said principal converter.

5. In combination, a principal and an auxiliary
converter of the vibrating reed type for convert-
ing direct current into alternating current, each
of said converters having a transformer asso-
ciated therewith, the reed of each of said con-
verters carrying contacts which govern the sup-
ply of energy from a source of direct current to
the primary winding of the associated trans-
former, the reed of the principal converter heing
tuned to vibrate at a predetermined rate and
also carrying a contact which controls the sup-
ply of energy from a source of direct current to
the operating winding of said converter, the reed
of the auxiliary converter being adapted to op-
trate at a rate determined by the frequency of
the energy supplied to the operating winding of
said converter, means independent of the reed
of the auxiliary converter for supplying energy
frem & secondary winding of the transformer
associated with the principal converter to the
operating winding of the auxiliary converter, a
coding device having a contact which is opened
and clesed at a rate governed by the frequency
of the energy supplied to said device, a circuit
including said coding device contact in series
therewith for supplying energy to a load from
the secondary winding of the transformer asso-
clated with said auxiliary converter, and means
for supplying energy to said coding device from
a secondary winding of the transformer asso-
ciated with said prineipal converter,

€. In combination, a source of direct current,
a principal and an auxiliary converter of the
vibrating reed type for converting direct current
into alternating current, each of said converters
having a transformer associated therewith, the
reed of each cf szid converters carrying contacts
which govern the supply of energy from said
spurce of direct current te the primary winding
of the associated transformer, the reed of the
principal converter being tuned to vibrate at a

redetermined rate and also carrying a contact
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which controls the supply of energy from said *
direct current source to the operating winding
of said converter, the reed of the auxiliary con-
verter being adapted to operate at a rate deter-
mined by the frequency of the energy supplied
to the eperating winding of said converter, means
independent of the reed of said auxiliary con-
verter for supplying energy from a secondary
winding of the transformer associated with the
principal converter to the operating winding of
said auxiliary converter, a coding device having
a contact which is opened and closed at g rate
governed by the frequency of the energy supplied
to said device, a circuit including said coding
device contact in series therewith for supplying
cnergy to a load from the secondary winding of
the transformer associated with said auxiliary
converter, means for supplying energy to said
coding device from a secondary winding of the
transformer associated with said principal con-
verter, and means controlling the supply of energy
from said direct current source to the operating
winding of the principal converter and to the
primary winding of the transformer associated
with said principal converter.

7. In apparatus of the class described in com-
bination, a source of direct current, a principal
and an auxiliary converter of the vibrating reed
type for converting direct current into alternat-
ing current, each of said converters having a
transformer associated therewith, the reed of Lthe
principal converter carrying contacts which gov-
ern the supply of energy from said source of di-
rect current to the primary winding of the asso-
ciated transformer, the reed of the principal con-
verter being tuned to vibrate at a predetermined
rate and also carrying a contact which controls
the supply of energy from said source of direct
current to the operating winding of said con-
verter, one terminal of said source of direct cur-
rent being connected to the reed of said aux-
iliary converter, the other terminal of said source
of direct current being connected to the mid-
terminal of the primary winding of the trans-
former associated with said auxiliary converter,
means independent of the reed of said auxiliary
converter for supplying energy from a secondary
winding of the transformer associated with the
principal converter to the cperating winding of
said auxiliary converter, the reed of the aux-
iliary converter being non-tuned and being adapt-
ed to operate at a rate determined by the fre-
quency of the energy supplied to the operating
winding of said converter, the reed of the aux-
iliary converter being movable between g first
position in which it establishes connection with
one end terminal of the primary winding of the
assoclated transformer and a second position in
which it establishes connection with the other
end terminal of said transformer primary wind-
ing, the reed of said auxiliary converter being
arranged so that when the operating winding of
said converter is deenergized the reed occupies
an intermediate position in which it does not es-
tablish connection with either end terminal of
said transformer primary winding, whereby when
the operating winding of said auxiliary converter
is energized with alternating current the reed of
said converiter moves between its two positions
and the portions of the primary winding of the
transformer associated with said converter are
alternately energized and when the operating
winding of said converter is deenergized the reed
interrupts the supply of energy to said trans-
former primary winding, and common means for
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* eontrolling the supply of energy from :said source
of dirvect current to the operating winding of the
principal converter and to the primary winding
of the transformer associated with said principal
converter.

8. In apparatus of the class described in com-
bination, a source of direct current, a principal
and an auxiliary converter of the vibrating reed
type for converting direct current into alternat-
ing current, the reed of the principal converter
being tuned to vibrate at a predetermined rate
and carrying & contact which controls the sup-
ply of energy from said source of direct current
to the operating winding of said converter, the
auxiliary converter having a transformer asso-
ciated therewith, one terminal of said source of
direct current bsinig connected to the reed of
said auxiliary converter, the other terminal of
said source of direct current being connected to
the mid-terminal of the primary winding of said
transformer, means independent of the reed of
the auxiliary cohverter for supplying to the oper-
ating winding of said converter alternating cur-
rent ‘energy .the frequency of which is deter-
mined by the rate of .movement of the reed of
the principal converter, the reed of the auxiliary
converter being non-tuned and being adapted
to operate at a rate determined by the fre-
gilency of the alterdating current energy sup-
plied tc the cverating winding of said converter,
the reed of the auxiliary convertetr being mov-
able between a first position ih which it estab-
lishes connection with one end terminal of the
primary winding of said transformer and a sec-
ond position in which it establishes connection
with the other end terminal of sgid transformer
primary winding, the reed of said auxiliary con-
verter beng arranged so that when the operat-
ing winding of said converter is deenergized the
reed occupies an intermediate position in which
it does not ‘establish connection with either end
terminal of said transformer primary winding,
whereby when the operating winding of said aux-
iliary converter is energized with alternating
current the reed of said converter moves be-
tween its two positions and the portions of the
primary winding of said fransformer are alter-
nately energized and when the :operating wind-
ing ‘of said converter is 'deenergized the reed in-
terrupts the supply of energy to said transfocrm-
er primary winding, and common means for con-
trolling the supply of energy from said source of
direct -current to ‘the operating winding of the
principal converter and to the circuit over which
energy at the frequency determined by the rate
of movement of the reed of the principal con-
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verter is supplied to the operating winding of
the auxiliary converter.

9. Alternating current supply means compris-
ing a supply device including a winding and a
reed which when said winding is supplied with
alternating current will vibrate at the frequency
of said current, contacts carried by said reed
and controlling circuits for generating from:a
source of direct current alternating current hav-
ing the same frequency as the frequency of vi--
bration of said reed, means independent of said
supply device for generating from a source of
direct current a pilot source of alternating cur-
rent of a particular frequency, and means for
supplying said winding with alternating current
from said pilot source.

16. Means for generating alfernating current
from direct current comprising s pilot and a
second converter of the vibrating type each pro-
vided with circuit controlling contacts, the con-
tacts of -said second converter being capable of
contiolling relatively larger amounts of power
than the contacts of said piiot converter, said
pilot converter being energized from g source of
direct current cver one of its own contacts and
being effective to generate alternating current
of 'a particuldar frequency, said second converter
having 2 winding energized by alternating cur-
rent generated by said pilot converter and be-
ing comstructed so that the reed thereof accur-
ately follows the frequency of the ‘energy sup-
plied to said winding, and means controlled by
the contacts of said second converter for gener-
ating alternating current from a scurce of di-
rect current,

11. A system for generating ‘alternating cur-
rent ‘comprising a pilot alternator of the vibrat-
ing reed type energized from a -source of direct
current and provided with contacts for generat-
ing alternating current of ‘a particular frequency
from said source, a second alterhator of the vi-
brating reed tyse energized by aliernating cur-
rent supplied by said first alternator and con-
structed to accurately follow the frequency of
the current supplied thereto, said second alter-
nator being provided with contacts for genarat-
ing relatively large amounts of alternating cur-
rent from a source cf direct current and bheing
capable of operating at an energy level which
insures a long life of said first alternator, where-
by the frequency of the alternating current gen-
erated by said second alternator will remain con-
stant for long periods of time and will ke inde-
pendent of contact wear of said second alter-
nator. ‘
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