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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 
fied 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 apparatus 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 is 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 in 
pl’Oper 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 cycles, and it is necessary that the 
alternating current supply means be constructed 
So that the energy Supplied thereby is Substan 
tially of the desired frequency, and so that this 
frequency will be maintained over a 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 
promptly and that it quickly reach its proper fre 
quency of Operation. 

It is an object of this invention to provide in 
proved alternating current supply means in which 
the frequency 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 alternating current supply means of 
the type described. 
Another object of the invention is to provide 

impi'oved alternating current supply means ca 
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pable of Supplying large values of alternating 
current of a particular frequency for long periods 
of time. 
A further object of the invention is to provide 

equipinent of the type described which is ar 
ranged so that it can be governed by a small 
inexpensive circuit controller. 
Other objects of the invention and features 

Cf novelty Will be apparent from the following 
description taken in connection with the accom 
panying drawing. 

i Shall describe one form of alternating cur 
rent Supply in leans embodying inny invention and 
shall then point Cut the novel features thereof 
in claims. 

In tie drawing the single figure is a diagram 
showing a section of railway track equipped with 
Siginaliig apparatus employing alternating cur 
reint supply Iiheans provided by this invention. 

Reierring to the drawing there is shown theire 
in a Stietch of railway track having track rails 
i aid 2: Over Winich traffic nomally moves in the 
direction iridicated by the arrow, that is from 
ieft to right. iile rais of the track stretch are 
divided by insulated joints 3 into a plurality of 
tracik Sections for Signaling purposes. One com 
plete track Section is shown and is designated 
Section 5T, While the adjacent sections are desig 
nated T and 6. 

Each of the track sections is equipped with 
signaling apparatus for detecting occupancy of 
tie Section, and for supplying coded alternating 
Current to the rails of the Occupied sections to 
actuate vehicle Calried cab Signal apparatus. 
The cab signal apparatus is not a part of this 

invention anci any equipment of tilis type well 
kiiOWI) in the art may be employed for this pur 
pose. Oile iOrin or apparatus Willich may be en 
ployed is shown in illettes Patent of the United 
Suates No. 1,936,679, issued January 1, 1955, to 
L. W. Lewis. This equipment is designed to re 
Spond to alternating cul'rent of a particular ire 
Guency, Suvin as 6U or 10U cycles per Secund, and 
Operates to give distinculive responses to energy 
of this Carlier Wave frequency when coded or pe 
riodicaliy intel rupted at Specified rates, such as 
75 or 180 times a minute. 
Each Section is provided with a track circuit 

Comprising a track battery, designated IB with 
an appropi'iate prefix, connected across the sec 
tion rails at the exit end of the section, and a 
track leiay 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 5A operates at a rate Such that the 
contacts 5 and 80 of the device are opened 
and closed so as to provide 75 and 180 energy im 
pulses a lininute 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 3A, and a Subsidiary or driven alter 
nating current Supply device 5AB which is gow 
erned as to operation and frequency by the al 
ternator 5A and Supplies energy to the track 
transformer. 
The alternator 5A may be of any appropriate 

construction Well known in the art. This device 
includes a resilient vibrating reed ) which is 
norinally biased to a position in which it en 
gages a contact to establish a circuit to supply 
energy to the operating winding 2 of the de 
Vice. The Winding 2 When energized causes 
the reed 9 to be moved away from the contact 
; : So that the circuit of the operating Winding is 
interrupted and the reed thein returns to its 
original position. On movement of the reed to 
each of its tWO positions it engages contacts 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, but it should be understood that the 
device may be equipped With contacts mounted 
aS SioWn 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 tie reed is sharply tuned with the re 
Sult that the natural period of its vibration is 
Such that the reed moves between its two po 
Sitions at a rate to cause energy of the desired 
frequency to be induced in the secondary wind 
ings of the transformer 5.N. 

he device 5AB is Sirihilar in Coastruction to 
the alternator 5A 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 5i/I. The de 
vice 5AB differs from the device 5A in that the 
reed 5 of the device 5AB does not control the 
circuit of the Winding 6 of the device. Instead 
this Winding is connected directly to the second 
ary Winding of the transformer 5.N. 
The device 5AB further differs from the de 

vice A in that the reed 5 is not sharply tuned, 
nor is it resonant at the frequency of the tuned 
alternator A. It follows that reed 5 can be 
caused to vibrate at the desired amplitude by 
alternating energy in Winding 6, and the fire 
quency of this operation will be exactly that of 
the frequency of the energy in coil 6. The 
device AB also differs from the device 5A in 
that it has a larger and stronger reed which 
carries larger contacts than are carried by the 
reed of the device 5A, while the various parts 
of the device 5AB are arranged and proportioned 
So that the amplitude of movement of the reed 
f5 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 6 of the device. SAB is de 
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2,387,207 
cential position in which the contacts carried 
by the reed are out of engagement. With the as 
Sociated Stationary contacts. As the reed S is 
relatively stiff and rigid it will be accurately and 
firmly held in its central position, Wiile as the 
i’eed has a large amplitude of movement the 
Contacts carried by the reed are certain to be 
out of engagement With the stationary contacts 
and the circuit.S of the two portions of the pri 
mary winding of the transformer SM are certain 
to be interrupted as long as the Winding of the 
device is deemergized. 
As the contacts carried by the reed of the 

device 5AB can be depended upon to interrupt 
the circuit of the primary Winding of the trans 
former EMI it is unnecessary to provide other 
means to interrupt the circuit and the terminals 
of the battery D may be connected directly to 
the reed 5, and to the mid terminal of the 
transformer primary Winding. 
The reed 9 of the device 5A, on the other 

hand, is relatively light and flexible while its 
range of novement is relatively Sinali 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 operat 
ing Winding 2 of the device is deenergized. 
Accordingly, the circuit of the apparatus is ar 
ranged. So that the relay 5AR, which controls 
the circuit of the operating winding 2 of the 
device 5A, also controls the circuit of the primary 
Winding of the transformer SN. 
The energy consumed by the operating wind 

ing 2 of the device 5A and by the primary wind 
ing of the trainsformer 5N is relatively smail. 
As the relay 5AR controls only the supply of 
energy to the primary Winding of the trans 
former 5N and to the operating winding 2 of 
the device 5A 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. SAR. 
This circuit is traced from terminal B of a source 
of current, such as a storage battery, not shown, 
through front contact 20 of relay 5TR, wire 2 
and Winding of relay 5AR to terminal C. Ac 
cordingly, relay 5AR 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 5N, and to tie operat 
ing Winding f2 of the alternator 5A, while at 
this time the reed 5 of the device SAB 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 3 of 

alternator 5A this device is inactive and energy 
is not induced in the secondary windings and 
8 of the transformer 5.N. As energy is not in 
duced in the winding it energy is not supplied 
to the Winding 6 of the supply device 5AB and 
this device is inactive, while as energy is not 
induced in the winding 8 of transformer SN 
einergy is not Supplied to the code transmitter 
5CT and this device is inactive. 
At this time, as Section 6T is assumed to be 

vacant, contact 24 of relay 6TR is picked up and 
establishes the circuit of the contact 80 of the 

energized the reed 5 of the device assumes a 75 code transmitter 5CT. However, at this time 
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device 5AB is idle so energy is not induced in the 
secondary Winding of the transformer 5M and 
energy, therefore, is not supplied to the track 
transformer 5T. 
When a train moving in the normal direction 

of traffic, tinat is, from left to right, enters Sec 
tion ST the track relay 5TR releases and its con 
tact 29 interrupts the circuit of the approach 
relay SAR, so that contact 22 of this relay releases. 
On release of contact 22 of relay 5AR energy is 

Supplied from the battery 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 2 of device 
5A, contact , and reed 10 of the device, wire 
26, and contact 22 of the relay 5AR to the nega 
tive terminal of the battery. Accordingly, the 
reed operates in the customary manner, while 
as a result of this movement of the reed to en 
ergy is alternately supplied to the two portions 
of the primary Winding of transformer 5.N. At 
this tiile tile 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 G of the alternator. 
As a result of tile Supply of energy to the pri 

inary winding of transformer 5N energy is in 
duced in the secondary Windings i and 8 of 
the transformer. The frequency of this energy 
is determined by the rate of movement of the 
reed 3. 
The energy induced in the winding 7 of trans 

former SN is supplied to the Winding 6 of the 
device SAB, and the alternating current energy 
supplied to this winding causes the reed 5 of the 
device SAB to vibrate or move between its tWO 
positions at a rate determined by the frequency 
of the energy supplied to the Winding i ö. 
As a result of this movement of the reed 5 of 

the device AB energy is alternately Supplied to 
the two portions of the primary Winding of the 
transformer SV. At this time the positive ter 
minal of tile battery is connected to the end 
terminals of the transformer primary Winding 
throug: wire 23 and reed of the device 5AB, 
while the negative terminal of the battery is con 
nected to tine center terminal of the transformer 
primary Winding. 
On the supply of energy to the primary Wind 

iing of the transformer SM energy is induced in 
the ti?ansformer Secondary and is Supplied there 
from to the primary Winding of the track trans 
former Si T over the circuit Which includes con 
tact, i8 of the code transmitter 5CT and front 
contact 23 of track relay 6TR. Accordingly, en 
ergy is supplied from the secondary Winding of 
the track transformer 5TT to the rails of the 
track Section over the circuit Which includes the 
tracix battery 55B in series therewith. 
On operation of the alternator 5A and result 

ant supply of energy to the primary Winding of 
transformer 5N energy is included in the Sec 
Onday winging 8 and is Supplied therefrom to 
the Enotor of tile code tiransmitter 5CT so that 
his motor operates and causes the contacts 80 
and 5 to be opened and closed. Accordingly, 
the contact i33 of the code transmitter inter 
rupts and establishes the circuit of the track 
transformer 5T so that the alternating current 
supplied to the track circuit of section 5T is 
coded at the i80 code rate and this energy Will 
cause the cab Signal apparatus on the locomotive 
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which entered the track Section to operate to 
provide its clear indication. 
When the train advances into section 8T tine 

track relay 6iR, releases and its contact 24 in 
terrupts the circuit of the contact 330 and estab 
lishes the circuit of the contact 5 of the code 
transmitter Ci so that the energy supplied 
from transformer STT to the rails of Section ST 
Will be coded at the 75 code rate as long as sec 
tion 6T is occupied. 
When the train Vacates Section T track relay 

'iR picks up and its contact, 23 establishes the 
circuit of the relay EAR, so that contact 22 of 
relay SAR picks up and interrupts the supply of 
energy from the battery D to the winding 2 
Of alternator 5A, and to the primary Winding 
of the tiransformer SN. Accordingly, the alter 
inate; SA ceases to operate While energy is no 
longer supplied to the Winding 6 of device SAS 
and this device ceases to Operate so that the feed 
E3 again assu: es its cential position in which 
the supply of energy to the transformer 5N is 
interrupted. In addition, energy is no longer 
supplied to the code transmitter SCT so that 
it ceases to Operate. 

Froin the foregoing it, Will be 
the track section 5 is vacant t 
and the Sugiy device 5AB are b 
When a train enters section :T energy is sup 
plied to the Operating winding of the alternator 
SA and this device starts to un SC that, energy 
is Supplied tC the operating Winding of the Sup 
ply device A3 aid causes this device to operate 
So that energy is Supplied to the track trains. 
former STi. in addition, when the alternator 

seen that when 
he alternator A 
3 oth deeaelgized. 

.. 

5A Sta:ES energy is Supplied to the Code tlas 
ritter C. So that the motor of this device Cipei'- 
ates and causes the contacts of this device to 
CCde the energy Supplied from the track tirans 
foriner to the ti'ack circuit. 
The only cireat, which the altel'na, EO; A and 

the aSSociated transformer 5N in List, supply is 
that required to energize the operating Winding 
E6 of the Supply device SAB and the motor of 
the code transmitter Éci, and the current re 
qJited for these is relatively Snial. 
AS the Cull'er: Supplied Cver the circuit.S gov 

ei'ned by the c3 int&cts of the alternator A is 
of relatively Small value the contacts Cf this de 
Vice slay be relatively Sihall and Still have long 
useful life, While it is Satisfactory if they are 
held in engage:181t, with relatively light pres 
Sle. 
As the alternator contacts may be of incg. 

size, and as tie CCitacts of the device heed ghly 
be pressed together lightly, the reed of the de 
Vice ray ee ?ilade l'elatively light and iexible and 
still be Sil’Oing enough to carry the contacts and 
to exert Suicient force in the contacts carried 
therei)y to press them against the stationary cor:- 
tacts of the deVice With the necessary pressure. 
As the 'eed of the alterinator A Inay be light 

and flexible it Will stait to Vibrate promptly on 
the Supply Cf energy to the Winding 2 and will 
reach its normal operating rate allinost, instan 
taneously. This Will be true even though the 
energy Supplied to the operating Winding of the 
device is of lower than inorinal voltage and in 
Sures that the device Wii stari, under all oper. 
atting conditions. 
The rate of movement of the shaz'ply tuined 

arrnature or reed of a device cf this type is af 
fected by changes in the Weight of the contacts 
carried thereby, and by changes in the a.m.pii 
tude of novelinent 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 there is little 
Wear On the contacts Of the device and its con 
tacts will not change in size and Weight and its 
arnature or reed will operate at a substantially 
constant frequency for a long period. 
The rate cf operation of the reed 5 of the 

supply device 3A3 is governed by the frequency 
of the energy supplied to the Winding S of the 
device, and it is neither necessay, nor desirable, 
therefore, for the reed of this device to be tuned 
or adjusted to operate at the frequency of the 
tuned alternator 5A. Instead the device is con 
structed in such nainner that its reed is not 
sharply tuned, but will operate freely at the rate 
deterrained by the frequency of the energy Sup 
plied to the operating winding 6 of the device. 
As the reed of the device 5AB does not need 

to be tuned this reed may be as large and strong 
as desired so that the contacts carried thereby 
nay be both large and numerous. Furthermore, 
the reed may be made relatively stiff so that it 
exerts relatively gi'eat pressure on the contacts 
carried thereby to press then against the sta 
tionary contacts of the device, while the range 
of movement of the reed ray 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 device is not sharply tuned 

its rate of operation Will not be affected by 
changes in the Weight of the contacts carried 
thereby, or by changes in the amplitude of move 
neint of the reed occasioned by Wear of the Con 
tacts. Instead the reed of this device will con 
tinue to operate at the rate determined by the 
frequency of the energy supplied by the alter 
nator 5A, and, as pointed out above, the fre 
quency 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 6 of the Supply device SAB 
is controlled by the alternator 5A this winding 
exerts force on the reed 5 of the device to corn 
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 supply means provided by this invention 

is arranged so that on release of the approach 
relay the Supply device 5AB is certain to start 
regardless of how stiff or rigid the reed 6 may be. 
When the approach relay 5AR, releases the al 
ternator 5A is started and energy is supplied 
through the transformer 5N to the winding 6 
of the supply device 5AB. Even if the first im 
pulse of energy supplied to the winding 6 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 supplied to the winding 6. These im 
pulses are independent of movement of the reed 
35 and, therefore, continue to be supplied re 
gardless of Whether the reed 5 roves or not so 
that the reed 5 is certain to start promptly and 
to operate at the rate determined by the al 
ternator SA. 
From the foregoing it will be seen that the al 

ternating current supply means provided by this 
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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 to the track circuit will be of the 
proper frequency to operate the signaling sys 
ten, 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 proper manner. 
While the alternating current supply means 

provided by this invention is particularly de 
signed for use in a railway signaling Systern and 
has been illustrated and described in connection 
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 
stantial values of alternating current of a pre 
determined frequency from a source of direct 
current. 
Although I have herein shown and described 

only one form of alternating current supply 
means embodying my invention, it is understood 
that various changes and modifications may be 
made therein within the scope of the appended 
claims without departing from the spirit and 
scope of my invention. 

Having thus described my invention, what I 
claira is: 

1. in apparatus of the class described, in com 
bination, a supply device having a winding and 
having a non-tuned vibrating reed governed by 
said winding and movable at a rate determined 
by the frequency of the energy supplied to said 
winding, contacts carried by said reed and con 
trolling supply circuits over which energy may 
be supplied from a source of direct current, a 
converter of the tuned vibrating reed type for 
converting direct current into alternating cur 
rent, and means for supplying energy from said 
converter to the winding of said supply device. 

2. In apparatus of the class described, in com 
bination, a principal and an auxiliary converter 
of the vibrating reed type for converting direct 
current, the reed of the principal converter being 
tuned to operate at a predetermined rate and 
carrying a contact controlling the supply of 
energy to the operating winding of said con 
Verter and also carrying contacts which control 
circuits over which direct current energy may 
be supplied, the reed of the auxiliary 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 auxiliary converter for supplying 
energy from said principal converter to the wind 
ing of Said auxiliary converter. 

3. In apparatus of the class described, in com 
bination, 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 of said converters 
carrying contacts 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 a 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, 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 con 
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 
govelin the Supply of energy from said source 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 
auxiliary converter for Supplying energy from a 
secondary winding of the transformer associated 
with the principali 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 a SSociated 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 being 
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 
erate 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 
from a 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 closed 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 
ciated with said auxiliary converter, and means 
for Supplying energy to said coding device from 
a Secondary Winding of the transformer asso 
ciated with said principal converter. 

6. In combination, a Source of direct current, 
a principal 2nd 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 
I'eed Of each of said converters carrying contacts 
Which govern the supply of energy from said 
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 
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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 Operating winding of said converter, means 
independent of the reed of Said auxiliary con 
Werter for supplying energy from a secondary 
Winding of the transformer associated with the 
principal convertel to the operating Winding of 
Said auxiliary converter, a coding device having 
a contact Which is opened and closed 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 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 
transforimer associated therewith, the reed of the 
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, 
Imeans independent of the reed of said auxiliary 
convertel' for Supplying energy from a secondary 
Winding of the transformer associated with the 
principal Converter to the operating 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 a first 
position in Which it establishes connection. With 
one end terminal of the primary winding of the 
aSSociated 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 converter 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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controlling the supply of energy from said source 
of direct 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 corn 
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 a 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 being 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 converter 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 
COInverter being non-tuned and being adapted 
to operate at a rate determined by the fre 
quency of the alternating current energy Sup 
plied to the operating winding of said converter, 
the reed of the auxiliary converter being mov 
able between a first position in which it estao 
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 said transformer 
primary winding, the reed of said auxiliary con 
Verter being 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 noves be 
tween its two positions and the portions of the 
primary Winding of said transformer 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 transform 
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 COIntrolling 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 
firOn Said pilot Source. 

10. Means for generating alternating current 
from direct current comprising a pilot and a 
second converter of the vibrating type each pro 
Wided With circuit controlling contacts, the con 
tacts of said second converter being capable of 
conti'olling relatively larger amounts of power 
than the contacts of said pilot converter, said 
pilot converter being energized from a source of 
direct current over one of its own contacts and 
being effective to generate alternating current 
of a particular frequency, said second converter 
having a Winding energized by alternating cur 
rent generated by said pilot converter and be 
ing constructed 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 
atting alternating current from a source 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 alternator of the vi 
brating reed type energized by alternating 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 generat 
ing relatively large amounts of alternating cur 
rent from a source Cf direct current and being 
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 be inde 
pendent of contact wear of said second alter. 
nator. 
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