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To all whom it may concern: -
Be it known that I, Ray H. MANSON, a citi-
zen of the United States; residing at Elyria,

n the county of Lorain and State of Ohio,
have invented certain new and useful Im-

provements in Klectrical Signaling Systems,
of which the following is a specification, ref-
crence being had therein to the accompany-
mmg drawing. - |

My mvention relates to electrical signaling
systems, and has for its object the improve-
ment of such systems-and the apparatus used
therein. ( |

It 15 especially designed for use in systems
wherein a plurality of signals are to be mani-
fested, or a plurality of signal devices are to
be actuated over the same circuit; and in the
form which I shall hereinafter describe it
finds a wide sphere of usefulness in the tele-

Eh(}ne field. I contemplate applying it,
however, to many other classes of systems,

- which need no special mention since the
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- the best way is by means of harmonic signal-
ing, in which the receiving devices at the sev-

o0

methods of application will be sufficiently
apparent after reading the deseription, to
those skilled in the electrical arts. |

For purposes of selective signaling, and as

the basis for the present invention, I employ |

periodic currents of different frequencies,
and the principal merit of my desion resides

i the efliciency, economy and precision of.

production and application of such currents.
At the present time standard practice. and
)

particularly telephone engineering practice,
1s such as to render line construction, as well

as centra. office equipment, very expensive:

and In order to insure the largest possible re-

turns from the heavy investments thus re-

‘quired, 1t Is customary to serve a plurality of
stations over the same circuit wherever pos-

sible.  In order to render this class of service
satisfactory it is demanded that each station
may call and may itself initiate calls, with-
out disturbing or alarming the other stations

on the same ecircuit. “This may be accom-
phished In a variety of ways, but where the

number of stations is comparatively small

eral stations are arranged so that each will
respond only to.a definite and predeterminec
kind of ‘current. Such systems have been
designed and extensively used in telephone
work, having four distinctive currents gen-

erated at the central office, and all the sub-

| station ringers tuned to respond to one or an- 55
~other of these currents, only. The necessaly
equipment, however, has heretofore been ex-
pensive both in first cost and inits subsequent,
maintenance and operation. Many smafi’
exchanges have thus been prevented from 60
instaling standard party-line equipments, be-
cause of their prohibitive cost. Such equip-
ments have heretofore included special gen-
crators, having four diiferent windings or
four different armatures, each adapted to 65
produce currént of a particular frequency;
and since the frequency of a periodic current
varies with the speed of the machine gener-
ating 1t, these machines have not only been
fitted with devices for maintaining their 70
speec constant, but it has been necessary to
keep them running all the time, for the ob-
vious reason that they could not be started
and brought up:to full speed so as to deliver
the proper current for each call to be made. 75
As the machines have usually been run by
means of electric motors, and as the idle or
friction load in running 1s considerable, the
total current consumption has been a factor
to consider, even in large exchanges. 80
According to my present invention I pro-
vide a plurality of pole-changers, each with

its own motor, preferably governed by an in-
dividual relay, the working parts of each
pole-changer being tuned so as to have a dis- 85
tinctive period, which -determines the fre-
quency of the current output, and which is
constant under all circumstances, whether
contiuously running or freshly started. I
assoclate with these pole-changers an equal 90
number of transformers, each especially
adapted to the particular frequency of cur-
rent with which it is to be used, and also a
nwmber of condensers which may likewise be
suttably proportioned to theseveral currents. 95
The motors for the pole-changers, which are
convenlently electro-magnetic vibrators, may

be run constantly by means of closed circuit
primary batteries, such as the well known
gravity batteries, and the pole-changing con- 100
tacts may be supplied from separate open-
circuit batteries; but I preferably arrange
both the motors and the contacts to be sup-
plied from a common source, and controlled

as to thew supply by the individual relays. 105
This enables me to connect my entire system-

to a common source, such as, for example,
the main storage battery of an exchange.




Such an arrangement is both economical and
efficient, since no current is consumed except
when calls are actually being made, but
when & machine is operating its-source of
supply is capable of
current .if required. The

| _ storage battery
having a very low internal

resistance, the

generating a very large’

022,436

bodiment, in the accompanying drawings, in
which— = - ,

~TFigure 1 is a front view of a cabinet with
the cover and face panel removed, showing
the pole-changing units upon its top, and
the transformers and condensers within it;
Fig. 2 is a plan_view of one of the pole-

. current flow through my machines is depend- | changing units; Figs. 3 and 4 are, respec-

10

dinary

= tors for these machines

ent eritirely upon the internal
the machines themselves, and
be designed for any given voltage and cur-
rent output with the same precision as an or-
power-driven generator. An inci-
use of separate mo-

lies in this,—that
each machine will continue to operate per-
fectly, even though one or more of
machines in the same set may. be disabled.
This is not so with the generating sets hereto-

dental advantage in the

oo fore employed, and it has always been con-

s case it 1s only necessary

sidered necessary to have these sets installed
in duplicate, since the breaking down of the
ringing machine would obviously cripple all
the work of an exchange. In the present
to carry a small
stock of parts in order to be able to remedy
any temnorary break-down almost instantly,

 andImakethe units composing each set inter-

30

40

changeable, so that in case of the complete
destruction of one unit, another may be sub-
stituted, and properly tuned, with little
trouble and no delay. Another great ad-
vantage in the use of separate motors lies In
the possibility thus afforded for wide scope in
choice of frequencies to be used. In rotary
or other machines heretofore employed, be-
cause of the common moving parts, frequen-
oies have had to be taken which were sub-
stantially multiples of each other, as 33, 66,
50, and 100 cycles. With separate motors, 1
am enabled on the contrary

frequencies I wish; and 1 find it best to avoid

 common multiples, because of their well un-

49
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earlier application

derstood liability to interfere.

I mount my pole-changing set, with its
transformers an ]

self, and which preferably has provision also
for containing primary or
cells to run the machines, if desired.

In order to protect my machines, and also
the operator’s ringing leads, from excessive
current due to grounds or short circuits upon
the lines, I introduce into each lead a suitable
compensating resistance,
shape of an electro-magnetic vibrator havin
only a few turns of large wire, so that 1t w)
not respond to the ordinary ringing currents,
but upon an j
mence to vibrate, thereby introducing a re-

_sistance proportional to the current flow.

The present application is a division of my
filed January 16, 1906,
Serial No. 296,309. |

My invention is illustrated, as to one em-

the other

, to choose any

condensers, in a cabinet
‘which forms a complete portable unit in 1t-

secondary battery

preferably in the.

conditions in | tively,
they can thus | same unit,

|

| T mount a shelf a*, of sufficient weight
| strength to carry

of the pole-changers.

undue rise in current will com-

| transformer T

_them for the pendulums

which has been the case heretofore

o side view and a face view of the
the base being shown in Fig. 3 1n
section; KFig, 5
of my ringing outfit as ap
common -battery manua
ment. - .

Referring first to Fig. 1, A 1s a cabinet,
which I have shown with 2 paneled back a,
sides a’, a base a?, and a flat top @’. Within
this cabinet and across the two sides a,"-——a,{
AN
the transformers T TV T2 1%,
and the condensers C. The latter are assem-

lied to a standard
exchange equip-

bled together for_convenience. in handhng,

in a separate box or cabinet @, in which the
distance pieces a® are
end of which a bar a” extends, so that the
condensers are securely held against dis-
placement. The front of my cabinet A 1s
closed when it is in use by means of a re-
movable panel or
the top a? is secured a thick rectangular base
of felt or similar sound insulator f. Upon
this rests the base F, which is common to all
‘Each pole-changer
comprises the apparatus shown in Figs. 2, 3
and 4, mounted upon
secured to solid posts f/ f* f* f* and f°.
These posts, as well as the common base ¥,
may be of wood.or similar material, and are
made sufficientiy
reliable foundation for the support and aline-
ment of the pole-changers. The bases of
the latter are raised up on
ete., in order to leave a clear space beneath
or tuning weights.
Each base F/ may also be insulated from its
supports f'—/* etc., as shown at f¢, if de-
sired. 1t will be observed that the individ-
ual bases themselves
of the parts

material, and all are insulated,

the sound produced by the outfit in ringing

be objectionable,
with
many pieces of apparatus of this character.

The transformers T T/ T? and T?, in point

is not sufficiently loud to

door, not shown. - Upon

a .separate base F/,

the posts f'—f*

70

70

is a diagram of the circuits

50

85

fitted, and from end to -

90

95

100

heavy and solid to form a
105

110

are heavy and sub-
stantial, and as they are of slate or similar

115

120

of their general design form no part of the

present invention; but they have one or two

special features which 1 have found neces-
sary in order to adapt them to my purposes.
It will be observed that the iron core t of
is much larger than the core ¥’
of the transformer

larger than the core * of the transformer T%,

T/, and this in turn 1s

129

while the core ## of transformer T° is the

smallest; of all. There 1s a corresponding

130
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dierence in the 'Windings,' of these trans-
formers. The transformer T i1s used with

currents of the lowest frequency, and in
order to produce the necessary efficiency, it

13’ given more iron, and a proportionate wind-

ing, so that the self-inductanece with its fre-
quency will be'small. The transformer T’ is
usea for the next higher frequency, and has

.8 decreased amount*of iron in its magnetic

circult, with a corresponding change in the

winding; T? is used with the next higher
-frequency, its iron circuit being thersfore

further reduced, and its winding changed;

and 1% 1s used for the highest frequency, hav-

ing therefore a comparatively small amount
of 1ron 1n 1ts magnetic circuit, and its wind-

ing so proportioned as to produce the neces- |

sary low co-efficient. of seli-induection. It is
unnecessary for me to give the formuise for
these transformers, the same being well

‘known to engineers, and I will merely call
‘attention to the characteristic proportions of
each transformer, by which, in conjunction
with the proper design of the pole-changers

and 1if necessary of the condensers, I main-
taln approximately uniform conditions for
ringing currents of all frequencies.
Reterring now more particularly to Figs.
2, 3 and 4, wherein one of the pole-changing
units is shown on a larger scale, F’, as before
noted, 1s a heavy base of slate or other suit-
able material, upon which is ervected the yoke

frame F? carrying a pair of magnetic cores

717, with windings 3.

The forward ends of

35 these magnetic cores pass through and are

4()

secured to a second vertical yoke frame F3,
which 1s 1tself secured to the base by ‘one or
more screw-bolts 7° passing up from beneath,
and carrying tailed washers 7°: or other
means tor attaching circuit wires. It will be
noted from the diagram that one side of each

- pair of contacts i1s to battery, and I prefer-

49

50

ably make these battery connections through
the frame, thus simplifying the wiring very
materially. Upon the upper end of the
frame I® a heavy transverse block F* is se-
cured, upon which the stiff spring S is held
by the clamping plate F® preferably seated
in a depression or cross groove milled out in
the heavier block. Imake these parts heavy
and solid for a double purpose,—fiist, in

- order to have the fastenings absolutely se-

99

65

/ B
.

ik

fl,l

- stroke when i1t touches the twin contact 113,

cure, and, second, to prevent the communi-
cation of vibrations through the parts of the
machine. The spring S carries the arma-
ture K¢ and the contact member ¥ |, which
are riveted together at f** through the body
of the spring, and upon opposite faces thereof.
The contact member is bent out at right

9 angles from the plane of the armature, and

upon its outer end, which is again returned
at a right angle, I fasten the contact spring
In order that this may yield on the back

but may be rigid when the armature is drawn

{"'\‘

1

| when the circuit is closed.

8

forward, 1 provide a stiff backing member
J**, which is held at its upper end to the spring
and also upon the contact member I’ by
means of the screws %, The armature F°
normally hangs vertically directly in front of
the poles of the magnets f* which I may make
adjustable with regard to the frame ¥2 by
means of the nuts 7%, Attachedto the arma-
ture and depending therefrom is the rod 117

carryimng the tuning weight or pendulum 75..

The back econtact { 3 for this vibratory mech-
anism 1s preferably the platinum point of a
thumb screw having a milled head by means
of which it may be adjusted in the post £
secured upon a base piece /¥, and provided
with a set screw 7%, by which the contact
screw may be locked. All of the contact
posts in my device have split heads and set
screws for this same purpose. Circuit con-
nections to the post f'° are effected through
the tailed washer f* attached beneath the
base to the screw bolt f*. The plate 2 is
employed, with i1ts two screw bolts through
the base, in order to prevent any possible
turning of the post /*°, and consequent dis-
arrangement of the contact /. The post is

| rigidly set in the plate by means of solder or

a steady pin or a squared shoulder let into
the plate. A solid construction is thus at-
tained which will not-be disturbed by the

-continuous vibration of the contacis.

The parts of the apparatus thus described
constitute the motor mechanism of the in-
dividual or unit pole-changer. The electro-
magnets f® are connected on one side to the
posts /1%, and on the other side to ground,
the armature and frame being to battery
In this condition
the armature will be vibrated, and by prop-
erly adjusting the screw contact 713 this
vibration may be rendered uniform and
smooth, and 1its frequency determined to a
certainty by means of the pendulum Lob or
weight '8, The pole-changing means oper-
ated by this motor device comprise a pair of
transverse springs p—9’, the first of which is
in. metallic contact with the parts of the
armature ‘and frame, and so to battery,
while the second is to ground through a
flexible spring p?, passing upward through
the central opening in the member ¥7, and

"kept from touching the latter by means of an
' These springs are

insulating bushing 2.
stiffened by metallic backing strips pi—p?,
precisely similar to the strips ¢, and for the
same purpose, that is, each spring p or 9’ is
quite flexible, but the backing strips are
relatively stiff, hence the springs are per-
mitted to give in one direction, but not in
the other. It will appear that the opposite
ends of the springs must give in opposite
directions, hence the strips p*—p® are on the

| outside faces on one side, and upon the inside

faces on the other (see particularly Fig. 2).
For convenience of mounting, T assemble the
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springs p—p’ and their associated parts
fore connecting them to the armature, the
alternating strips of metal and insulation
being clearly shown in Fig. 3, from which 1t
is sufficiently apparent that these parts may
be put together and so held by the screw
bolts shown, before they are applied to the
armature. The opposite ends of the springs
p—p’ play between the platinum points of
contact screws p® p’ p® and p°. Kach of
these screws is adjustably mounted in a

| sglit head post, with a set screw, similar to
t

e post /¢ and screws f*.  All four contacts

- ‘may therefore be adjusted with great accu-

15

M.
Gt

racy, and held positively thereafter. The
posts pl>—p*t, carrying the screws pi—rp’,
are mounted upon opposite ends of & plate
p'?, and the posts p**—p'* are mounted upon
a similar plate p'®. These two plates are
secured to the base by means of screw bolts,
in a similar manner to the plate {‘ 20 They
are connected to suitable terminals mounted
on the base, and thence to opposite sides of
the primary winding of one of the trans-
formers T. Since the two springs p—p’ are
connected respectively to battery and to
cround, and as the contacts are adjusted so
that one of the springs will make on one

 side and break on the other side, at the same

30

time that the other spring breaks on the first
side and makes on the other, and viee versa,
it will be apparent that as the armature

* vibrates the springs back and forth between

40

45

the-“contacts, battery and ground will-be
rapidly, simultaneously and alternately con-
nected to the two plates p'*—p*.

For the purpose of securing the springs p
in an efficient manner, I mount a rubber

2

block p'® on the top of the block I, and se-

cure the spring uion the rubber. It 1sneces-

sary to provide th .
these springs and the other parts, since the
potential difference between them repre-

sents the full strength of the battery or other

source of supply, and also since a ground
upon the live side of the battery would not

. only produce disastrous results in the indi-

o0

-
o

60

6o

vidual unit, but would temporarily disar-
range other portions of the exchange mech-
AN1SIY. T ) _

- Having thus described the individual unit
I will revert again to Fig. 1. Ihave referred

to the pendulum bob or weight f*® as deter-

mining the pitch or tune of the individual
unit. In Fig. 1 the four units, designated as
P P’ P? and P3, are fitted with weights of dif-
ferent sizes and masses. They may also be
differently adjusted upon the rods f*’. The
preferable method by which I effect this tun-
ing is to take the armature with 1ts moving
parts assembled upon it, and put it n a
standard frame where it is exposed to mag-
netic effects produced by current of the Ire-
quency to which it is intended to respond.

Temoved, an

g L
orough insulation between

620,438

be- 1 which is to be used tupon it is then adjusted

upon the rod until the proper point is deter-
mined at which the greatest efficiency is at-

tained, and a mark is made upon the rod to

indicate this (f)oint. The test weight is then

the final or working weight is
driven upon the rod up to the point marked.
This method of tunin
ables me to produce absolutely uniform re-
sults, with considerable economy mm manu-

facture. L
Turning now to the circuit shown In FKig.

5, L I/ represent pairs of connecting plugs

adapted for use with a manual switchboard
of standard design, each pair of plugs being
connected by cord conductors 1, 2, 3 and 4,
with interposed condensers, and bridged re-
lays controlling supervisory signals m, all of
standard type and arrangement.
jacks and line eircuits with which these plugs
codperate are not shown in the diagram, be-
ing perfectly familiar to all engineers. They
may be of any suitable or desired construc-
tion and arrangement, it being presupposed

for the purposes of this invention, however,

and assembling en-

The line

70

80

85
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90

that the line circuits are two-wire or metallic

circuits, and each with one or more sub-sta-
tion ringers connected across its component
wires. = -

My generating set will work upon ground-
ed circuits, and 1n fact I have shown the sec-
ondaries of the transformers all grounded on
one side, but, as a general rule, and in accord-
ance with modern practice, these grounds are
common, and the current is brought back
from the sub-stations to the central office and
passes to ground at the ringing keys.

95

Associated with each plug L is a selective

ringing key K. It goes without saying that
since I can ring any one of four stations on a
line, I can ring one, two or three stations on &

| line, so I will confine myself in this descrip-
In this

tion to the four-party arrangement.
the key K has four pairs of selective con-
tacts, &, k2, k* and k*, any one of which can

be closed by means of a suitable lever or but-
ton, in the usual manner. Associated with

these pairs are other pairs &*—k*—k" and £°,

simultaneously controlled. Associated with
all of these selective contacts is a pair of
springs & which normally rest upon contacts

through which the cord circuit is completed,

105

110

115

but are separated therefrom when any one of

the selective buttons is in use, so that when

any ringing current is put on the plug L/ 1t

will be prevented from flowing back over the
cord to the calling subscriber.
tacts k'—Fk* —k® and k* are connected by

means of wires 5, 6, 7 and 8 to the leads 12,
11, 10 and 9, which pass to the relays R3, R?,

Rt and R of the pole-changers P, P? P* and

P, and thence to the battery wire 13 and so
to the main battery B and ground. All of
the contacts k', k2, k* and k* are connected to-

A weight exactly corresponding to that | gether and to ground, and when the spring k

The con-
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~is actuated it crounds the sleeve of the plug

- transformers T3, T%? 7T! and T, associated

10

25

30

L', while it opens the cord on the other side.
The springs £°, k%, k7 and £® are connected by
wiras 14, 15, 16 and 17 to the leads 21, 20, 19,
18, which pass through contacts of the com-
pensating vibrators V3 V% V! and V, to the
secondary windings 2, 11 #1° and # of the

with the pole-changers P P P! and P.
The primary winding of each of these trans-
formers is connected on one side by wire 22
to the inside contacts of the pole-changer,

and on the other side by wire 23 to the out-

side or alternate contacts of the pole-changer.
Across these two wires is bridged a condenser

U, which takes up the discharges from the

coll and prevents sparking at the contacts,
besides rendering the effect in the winding
more uniform and efficient. .

The battery wire 13 is connected to the
armatures 7 7" * and 7* of the relays R, R/,
R?* R? and thence in each case when these
Telays are energized by the wire 24 to the
armature structure I'° and the contact spring
7'*secured thereto, also to the pole-changing
spring p.  The opposite pole-changing spring
p"1s grounded. The motor magnet 7° is con-
nected between the ground and the contact
72-by wire 25, and across the contacts % and
7 1s bridged a condenser C’ for the purpose
of takin% up the extra current and prevent-
ing sparking. ' |

"The operation of my

slystem thus de-

' scribed is as follows: The plugs L I/ having

-~
o |

40

45

50

been nserted in order to effect a connection,
and the operator being apprised of the party
wanted on the line with which connection
has been made, she presses down the appro-
priate button which we will assume to be #*
and at the same time spreads apart the

springs k. A circuit is at once established
- through contacts %! as follows: battery B,

13, R, 9; 8, k* and ground back to battery.
The relay R thereupon becomes energized
and pulls up its armature 7, closing the oper-
atmg circutt of the motor magnet * of the
number one pole-changer P, as follows: B,
13, r, 24, K¢ {2/ 13 25, f* and eround back

to battery. The armature IF® is thereupon

pulled up, breaking apart the contacts f?,
/%, then released to close said contacts, and
so on continuously vibrating at a definite

- pitch predetermined by the mass and adjust-

59

60

65

ment of the pendulum f**. This vibration
of the armature causes the springs p, 9" to
play back and forth between their contacts,
and so to alternately connect battery and
ground on each wire 22 and 23, so as to pro-
duce rapid reversals of ourrent in the pri-
‘mary winding #* of the transformer T, The
operation of the key £* has connected the
secondary of this transformer to the tip of
the plug L’ by the following path: #, 18, V,
17, £° and tip of plug L’. From the tip of
the plug this circuit is completed out over

L

S

the line with which the plug is temporarily

assoclated, through the one or more ringers
upon that line, and if the circuit is metallic

back te the central office and through the

sleeve of the plag to the key £ to ground; or

11 the circuit 1s a single wire circuit, then to

ground at the sub-stations. It happens that
the pole-changer P has the heaviest pendu-
lum, and the slowest movement, also that

1ts associated transformer has the most iron

and the greatest number of turns in its wind-
ing, hence the signal current that is generated
in the secondary of the transformer and sent

| to hine, 1s of a low frequency determined-by
the adjustment of the constants to whieh I

have referred. These constants in the case

so adjusted, however, that the amount of
energy sent to hne will be fairly uniform in
all cases. |

The operation of the other selective keys
and of the other pole-changers is substan-
tially the same, except as regards the fre-
quencies. The compensating vibrators V
V7, ete., are included to complete the lay-out,
and not in themselves as parts of the present
mvention, althcugh in codéperation with the
apparatus described they form a very ad-
vantageous means for automatically in-
creasing the resistance of the circuit upon an
excessive current flow therein, and, more-
over, this imcrease 1s practically proportion-
ate to such mcrease in current.

From the foregoing description and state-
ment of operation it will now be apparent
that 1 effect the greatest economies, and at-
tain the highest efficiency; combined with
perfect precision in operation. There is
nothing more accurate and more uniform in
its action than a properly tuned reed or pen-
dulum. There is no periodic vibrator which
can be brought into full operation with a
smaller time-loss, and it is to be particularly
noted that this is very important, because if
the ordinary rotary generator be started u
in making a call, the rate of alternation Wiﬁ
be accelerated as the machine speeds up,
from zero to maximum, and as a result all
the ringers on the line will be operated in
succession. In my case action is so quick as

to have no effect whatever on any but the

one ringer which it is designed to actuate.

| The very important feature in this circuit is

the inclusion of the controlling relays R R’ in
circuit with the ringing keys, whereby I am
enabled to maintain the operating current in
purely local circuits, and prevent any possi-
ble trouble in the keys from that source.
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~of each transformer and its pole-changer are
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The ringing currents, of course, pass through

the keys, but the relays may be so wound as
to take very little current, and also-so they
will offer very high impedance. Thus it wi{l
be seen that the current flow through the op-
erator’s key, closing the actuating circuit of
the pole changer, is limited by the resistance
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“of the relay coils

10

- gtitute a means

=

such coils being preferably of high resistance,

and this circuit is independent of the circuit |
through the pole changer ‘and transformer |

coil, that is, in the pole changer P the actuat-

ing key is &* which closes a circuit through |
" the coils of the rélay R,
- dependent of the

such circuit being in-
circuit through the vibrat-
6 gnd the transformer winding
of the relay R therefore con-
for limiting the current flow

ing member f
5. The ¢éoils

 through the actuating key independent of
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the current flow through the pole changer P’

and winding-#5. The relay coils also main-
tain a constant current flow through the
actuating key for varying currents through
the pole changer and transformer winding.
T am aware that it has been proposed be-

fore to use vibrating reeds or tongues with

pole-changing contacts, for roducing alter-
nating current. I believe, however, that 1
am the first to produce a system such as that
T have deseribed, wherein currents of differ-
ent frequencies, and approximating in char-
acter to those of the standard ringing gen-
erators, may

with precision, and so as to operate with

‘high efficiency. By combining transformers
- with my

pole-changers, as shown, 1 am en-
abled not only to approximate the charac-

feristics of ordinary generator currentin the

but also to raise and regulate
the voltage perfectly while working, if de-
sired, on a source of low potentia,% As 1
have before pointed out, it is possible to con-

ringing leads,

‘nect this system directly on the main storage |
battery of any common battery exchange,

and this I believe has never been accom-
plished before, hence I feel entitled to claim
the combination I have thus made available,

1in broad terms.

Many changes may be made in details of
construction and in the circuit connections
without departing from the spirit of my in-
vention. It is not limited to any particular
type of connective or line-circuits, nox even
to telepbone circuits as such; and I desire my
claims to be broadly construed so as to cover
all non-essential variations. -
" Having thus described my invention, what
I claim and desire to secure by Letters Patent

1. In a signaling system, a sourcé of elec-
tric energy, a pole changer adapted to be
connected thereto, a transformer having one
ofits windings connected to such pole changer
and a second winding connected to signaling
leads, a key for actuating such pole changer
and means for limiting the flow of current
through such key independent of the current

flowing through such pole changer. —

- 2. In a signaling system, a source of elec-
tric energy, a pole changer adapted to be con-
nected thereto, & transformer having one of

its windings connected to such pole changer |

contained in this circuit, !

be produced from pole-changers

922,436

and a second winding connected to signaling

leads, a key for actuating such pole changer

and means for maintaining a constant cur- -

rents through such pole changer.
3. In a signaling system, a source of elec-
tric energy, a pole changer adapted to be con-

its windings connected to such pole changer
and a second winding connected to signaling

rent flow through such key for varying cur- -
- 70

nected thereto, a transformer having one of |

70

leads, a key for actuating such pole changer
and means for maintaining a comparatively -

small current flow through such key relative
to the current flowing through such pole
changer. | 1_ |

4. In a signaling system, a source of elec-
tric energy, a pole changer adapted to be con-
nected thereto, a transformer having one ot
its windings connected to such ole changer

and a second winding connected to signaling

leads, a key for actuating such pole changer

and means for maintaining such key in a
local circuit independent of the circuits
through such pole changer and transformer.

5. In a signaling system, a source of elec-
tric energy, a pole changer adapted to be con-
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nected thereto, a transformer having one of

its windings connected to such pole changer
and a second winding connected to signaling
leads, a key for actuating such pole changer,
a relay adapted to be operated by the closing
of such key and contacts carried by such

relay for controlling the operating circuit of

such pole changer.

6. In a sicnaling system, a source of elec-
tric energy, .a pole changer adapted to be

95

100

connected thereto, a-transformer having ene

of its windings connected to such pole changer
and a second windine connected to signaling
leads, a key for actuating such pole changer,
means for maintaining such key in a local cir-
cuit independent of the circuits through su ch
pole changer and transformer and a second

key located 1n such signaling circuit for con-

trolling the same. o

7. In a signaling system, a source of elec-
tric energy, a pole changer adapted to be
connected thereto, a transformer having one
of its windings connected to such pole
changer and a second winding connected to
signaling leads, a key for actuating such pole
changer, means for maintaining such key in
a local circuit independent of the circults
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through such pole changer and transformer, a .

second key located in sueh signaling circuit
for controlling the same and means for simul-
taneously operating such keys.

8. In a signaling system, a source of elec-
tric energy, a pole changer adapted to be
connected thereto, a transformer having one
of its windings -connected to such pole
changer and a second winding connected to
signaling leads, a key for actuating such pole
changer, means for maintaining a constant
current ﬂo;iv through such key for varying
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currents through such pole changer and a
second key located in such signaling circuit
for contmﬁfng the same. '

9. In a signaling system, a source of elec-
tric energy, a pole changer adapted to be
connected thereto, a transformer having one
of 1ts windings connected to such pole
changer and a second winding connected to
signaling leads, a key for actuating such pole
changer, means for maintaining a constant

current flow through such key for varying

currents through such pole changer, a second
key located in such signaling circuit for con-
trolling the same and means for simultane-
ously operating such keys.

10. In a singaling System, a source of elec-

pole changers adapted to be connected
thereto, a plurality of transfomers having
primary windings “connected to such pole
changers and secondary windings connected
to common signaling leads, tuned signaling
devices in circuit with such leads, a key for
actuating a desired one of such pole changers
and thereby causing current flow of definite
frequency in such signaling circuit and the
operation of the corresponding signaling de-
vice and no other and means for maintaining
such key in a loecal circuit independent, of the

creuits  through such pole changer and

transformer.

11. In a signaling system, a source of elec-
tric energy, a plurality of diversely- tuned
pole changers adapted to be connected
thereto, a plurality of transformers having
primary windings connected to such pole
changers and secondary windings connected
to comimon signaling leads, tuned signaling
devices in circuit with such leads, a key for
actuating a desired one of such pole changers

and thereby causing current flow of definite |
signaling circuit and the

frequency 1n such

~operation of the corresponding signaling de-

45

vice and no other, means for maintaining
such key in a local circuit independent of the

' tric energ

frequency 1n such

4

cireuits through such pole changer and
transformer, and a second key located in such
signaling circuit for controlling the same.
12. In a signaling system, a source of elec-
gy, a plurality of diversely tuned
pole changers adapted to be
to, a plurality of transformers having pri-
mary windings connected ‘to such pole
changers and secondary windings connected
to comnion signaling leads, tuned signaling
devices in circuit with such leads, a key for
actuating a desired one of sych pole changers
and thereby causing current flow of definite
{requency 1 such signaling circuit and the
operation of the corresponding signaling de-

vice and no other, a relay adapted to he

operated by such key and contacts carried
by such relay for controlling the operating
circuit of the pole changer.

13. In a signaling systen, a source of elec-
tric energy, a plurality of diversely tuned
pole changers adapted to be connected
thereto, a plurality of transformers having
primary windings” connected to such pole
changers and secondary windings connected
o common signaling leads, tuned signaling
devices in circuit with such leads, a key for
actuating a desired one of such pole changers
and thereby causing current flow of definite
sighaling ecircuit and the
operation of the corresponding signaling de-
vice and no other, a relay adapted to be oper-
ated by such key and contacts carried by
such relay for controlling the operating cir-
cult of such pole changer, a second key lo-
cated 1n such signaling circuit for controlling
the same and means {or simultaneously op-
erating such keys. '

In testimony whereof I affix my signature
presence of two witnesses.

RAY H. MANSON.

n

L ]

W itn_esses.
S. . ROBERTS, .
S. P. Kingston.
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