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To all whom it may concern.: . :
Be it known that I, Epwin R. Giwr, ve-
siding at Yenkers, in the ecounty of West-
chester and State of New York, have in-
vented certain néw and uséful Improve-
ments in Combined Telegraph and Signal-
ing Systems, of which the fcllowing is a
specification. ' e
This invention relates broadly to signal-
ing systems, and specifically to sneh systeins

. as are especlally adapted for telephone train
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~ diagrammatically such a portion of a sys- |,
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-despatching work.

The principal cbjéct of the present in-
vention is to provide a practical and efficient
manner of combining a selective telephonic
signaling system with a system of multiplex
telegraphy such as is now in commeon use.

Another cbject is to effect such combina-
tion of these systems that each system, while
freely operative of itself, will in nowise affect
or interfere with the operation of the other.

Other objects will be in part obvicus and
in part pointed out hereinafter:

The invention acecrdingly consists of the
features of construction, combination of ele-
ments and an arrangemient of parts which
will be hereinafter described, and the scope
of the application of which will be set forth

in the appended claims. . , :

The accompanying drawing ilustrates

tem constructed in accordance with my in-
vention as will suffice to impart a clear un-
derstanding thereof.

Referring now to this dI’ﬁ\ving, 1 and 2

indicate opposite sides of a line, which may

-inclucde a plurality of stations, certain of

which are illustrated diagrammatically at
A, B, G, D, and E, respectively. . Connected
in bridge of the line at the various stations
are gelecting apparatus and loeal signaling
devices hereinafter more specifically de-
scribed, whose operation is determined by
signaling impulses impressed upen the line
by apparatus controlled preferably from the
calling station. This calling station in the

present instance, I have indicated by the

character “A”. : : :
Located in the calling statien, 1n the pres-
ent instance, is one end of a multiplex tele-
graph system, a part of which system com-
prises the wires 1 and 2.. Tais telegraph
system, which, as shown, is of the quadru-
plex type per s¢ forms no part 6f my present
inventien and a brief deseription. thereof

- will therefore suffice. The manner in which
 this telegraph system is combined with the
other signaling apparatus does form a por-
tion of my inventicn and will hereinafter be
 more fully described. Inasmuch as the ap-
- paratus at each end of the line is exactly the
same, a brief description of that employed
-in.Station A will be given. The apparatus
at the other end of the line has not been
shown in the interest of clearness of illus-
tration. ) .

In the illustration of this apparatus ap-

pearing on the drawing, four dynamos 3,

4, 5, and 6, preferably of different voltage, -

are connected to the contact points 7, 8, 9,
and 10, of an instrument 11, which may be
termed a pole changer, having levers 12, 13
.conneeted to the contact points 14, 15 of a
{ransmitter 16, '

17 represents a differentially wonund oréi-
nary relay which may be termed a “ neutral ”
relay, having the back-stop 18, and 19 is a
differentially wound polarized relay having
the stops 20, 21. A local cireuit 22 includes
the coil of the pole changer 11, ayd 23 is a
sending key for closing said local circuit,
thereby operating the pole changer. 24 de-
notes another local circuit, and 25 a key for

| closing the local circuit and operating the

transmitter 16, » :
26 and 27 respectively indieate resistanee
and capacity interposed between relay 19

and .ground.. Leading from the above de-.

scribed apparatus is the line wire 28, which

is connected with the sides 1 and 2 of the

.metallic circuit through the resistanees 30
and 31, If desired the resistances 80 and 31
may take the form of repeating coils.

In each of the stations A, B, €, D, and E,’

and connected in bridges denoted at.32, 83,
34, 35, and 36, respectively of the line are
coils 37 of selecting devices 88, 40, 41, 42,
.and 43. * The selecting apparatus at each of
the stations preferably comprises an instru-
ment similar to that disclosed in my Letters
Patent No. 906,523, December 15th, 1908; to
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- which reference is made for more complete ..

description. In the present instance, I have
shown diagrammatieally at station B, an ap-
paratus which, for the purposes of this speei-
fication, inay be considered one of that type.

1t comprises the magnet 44 and the coils 37

thereon, xhich coils are connected in the
.bridge 85 of the main line, that is, in bridge
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~with the sides 1 and 2. The selectipg appa- 110
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ratus is therefore in a closed bridge of the

line. In this illustrative embodiment of se-

lecting mechanism, I have provided a

tootlied wheel 45 which is adapted to be
5 stepped up as by means of a pawl 39, one
énd of which is connected with the pivoted
link 46, and the other with the armature 47
and the magnet 44. Wheel 45 carries a con-
tact arm 48, which, when -the wheel is
stepped up toa pr edetermined position, will
engage with the contact 50. This contact
férms one of the terminals of a local bridge
circuit across sides 1 and 2 of the line com-
prising the wires 51 and 52 and including a
local. s1gndl which may take the form of an
ordinary electric call bell, such as is shown
at 53.° A wire 54 connects a terminal 55 of
the selecting device with the arm 48. Thus,
it will be seen that when the wheel 45 is
stepped up so that the arm 48 is engaged
with contact 50, the bridge signaling circuit
will be closed and the s10na1 53 oper rated di-
rectly from the main line. It will be un-
derstood, of course, that the signal 53 might
25 be operated by an independent local circuit
. in the station which would be closed by the
arm 48, in a manner similar to that which
has been described.

It will be understood that the qelectmw ap-
paratus at each statlon is actuated to step up
the various contact devices wlen signaling
impulses are impressed upon the line b)
means presently to be described, but that
each selecting device is opelauvolv respon-
sive to but one series of codal impulses. In
other’ words, when a single series of codal
impulses is impressed upon the line, the se-
lecting apparatus at one station will be op
erative to close the signaling circuit at that
station to. the exclusion of the others.. It
will also be understood.-that the selecting
-and local signaling apparatus in the various
‘stations along the line are similar to that
which has been described in the station in-
dicated at B.

Located; in the present instance betweon
the statlons D and E, is a bridge comprising
the wires 56 and 57, and said brldqc includes
the inductive resistances 58 and 60, which
are separated by the condenser 6i. Con-
nected in this bridge and between the induc-
tive resistance 60 and the condenser 61 is a
“wire 62, and similarly connected in said
" bridge between the inductive resistance 58
and the condenser 61 1s a wire 3. Wires 62
and 63 form portions of a circuit including a
scrice 6o current supply for the line, com-
prising in the j.resent instance a battery 64,
said ecircuit, as shown, being normally open,
but adapted to be’ closed as by means of a
relay comprising an armature 65 and a coil
66, the armature being normally urged to-
ward a contact 68, as by means of the spring
67. 70 and 71- respectwely indicate resist-
65 ance and condensance bridged across wires 62
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and 63. This prevents sparking at the relay

contact. It will be understood that when
armature 65 is engaged with contact 68, the
battery 64 will be applied to the sides 1 and

2 of the line.

The coil 66 is included in a closed circuit
72 including the battery 73 which normally
constantly energizes.the coil 66, thereby
holding the armature 65 out of eng‘wement
with the contact 68, and the circuit 72 also
includes an armature T4 of an alternating
current relay haying the coil 75 connected in
the bridge, as by means of the wires 76 and
77 of the sides 1 and 2 of the line. Wire 76
includes the condenser 78, and wire 77 the
inductive resistance 80. A spring 81 nor-
mally holds the armature 74 in engagement
with the contact 82 of the circuit 72 whereby

70

said circuit i1s maintained normally closed -

and the coil 66 energized.

‘Connected in a bridge formed by the wires
83 and 84 of the opp051te sides of the line
1 and 2, and in the present instance located
in-the calling station A, is a source of alter-
nating current shown diagrammatically at

"85, said bridge mdud]ng a suitable resist-

ance 86 and condenser 87. This bridge is
normally open, but may be closed to prply
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the source of alternating current 85 to the -

line, as by means of a kev 88, which codper-
ates with an. opposed contact 90. This key
88, when operated fo close its bridge cir-
ciit will apply the alternating current fo
the Iine whereby the a]teunhno current
relay including the coil 75 will bL energized
and the fxrm‘ltule 4. thexebv dlsengaved
from the contact 82, opéning the cireuit 72
and deénergizing the coil 66 whereby arma-

ture 65 will engage with contact 68, such

engagement, as above described, auplvmo
the battery 64 to the line. Ther efoze, when
the proper series of codal impulses is im-
pressed upon the line by means of the key
88. the selecting apparatus responsive to
that series of 1mpulseq will -be actuated.
TFor the key 88 which in the present instance
is shown as an ordinary telegraph key, may
be substituted any one of various sending
apparati well known in this art, or the same
may take the form of that disclosed in my
prior application No. 451,663, filed Septem-
ber 4th, 1908.

While in the present instance, the source
of alternating current.is shown located in
2 station which has been termed the calling
station, 1t will be understood that such ap-
paratus could be disposed in any station
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alonw the line, or in fact in every station, so -
that ecach could call 1ndependentlv of the~

others.

Located in each of the bridges which con-
tain the selecting apparatus, are resistances,
said resistances in the, present instance be-
ing dispesed at either side of the selecting
apparatus, or between the same and the
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line. Tm the present instance, the resist-
anee is inductive and is graduated from a
point intermediaste the ends of the line
toward either end thereof. That is the

_gyeatest resistance is interposed in the appa-

ratus adjacent the point of connection of
the enrrent supply wires 62 and 63 with the
line. Im other words, the resistance is. ta:
pered ‘from the peint at which the signal-
mg impulses are impressed upon the lne in
both directions toward the end of the line,
the resistances being so propertioned that
each selecting apparatus will be supplied
with the proper amount of operating cur-
rent. While the resistance in the present
instance is shown -as inductive, it will be
understood that non-inductive resistance
maylalso be-interposed in these bridges.

Inductive resistance as shown at 91, is
also located in each of the bridge signal-
ing circuits, and it will be understood that
the resistances of these bridges may like-
wise be partly inductive and non-inductive
and that the resistances are graduated from
the point at which the signaling impulses
are applied to the line toward either end
thereof.

As above described the signaling impulses
are impressed upon the line from the bat-
tery 64 through the bridge comprising the
wires 56 and 57 at a point intermediate the
ends of the line in the present instance be-
tween the stations D and. E. The curvent
of the signaling impulses is therefore let out
on the line in opposite directions from the
point of connection of the battery 64 with
the line. Omne of the reasons for this ar-
rangement, in the present embodiment of
the invention, is that if the signaling im-
pulses were applied to the line in the send-
ing station it would be necessary to make
resistances 30 and 31 so high to prevent the
current from flowing across the line at this
point and not through the bridges including
the selectors that it would be impractical to
impress telegraphic impulses through these
coils. By applying the signaling impulses,
however, at a point intermediate the ends
of the line, the resistances 30 and 31 may
be made sufficiently low to permit of a suc-
cessful operation of the telegraphic appas

* ratus in connection with the line, comprising

_the sides 1 and 2.

58
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It will be understood that the source of
supply may be connected with.the line at
center, or at any point intermediate the

- ends thereof, which will result.in a uniform’

60 -

distribution of operating current for the
apparatus at each of the various stations.

It will accordingly be seen that I have
provided a system especially. adapted to-at-
tain the ends and objects sought in a sim-
ple, eflicient and -practical manner, By
means:pf my improved system, as above de-

|
 seribed  the various signaling operations

: one interfering with the function of the
- other. It will be understood that the suit-
- able telephenie apparatus will be provided
at the various statiens, the same being omit-

- clearness,

- above construction and many apparently
- widely different embodiments of this inven-
tion could be made without departing from
the scope thereof, it is intended that all

be interpreted as illustrative and not in 2
- limiting sense. ‘

It is also to be understood that the lam-
guage used in the following claims is intend-
ed to cover all of the generic and specific
features of the invention herein deseribed
and all statements of the scope of the in-
vention, which as a matter of Ianguage,
might be said to fall therebetween.

Having thus described my invention what
T claim as new, and desire to secure by Let-
ters Patent is: | : Co e

1. In a system of the class described, a
line comprising a pair of metallic sides, tele
graphic¢ apparatus including a source of cur:
rent supply interposed between ground and
one end of the.line, a plurality of signaling
devices in bridge of the line, current sUp-
plying means located interimediate the ends
-of the line, said last named means being
~operated by current of a different character-
istic, . - ' : ) :

2.'In a system of the class described, a
line comprising a pair of metallic sides, mul-

source of current supply_interposed between
ground and orle end of the line, a plurality.
of selective signaling devices in bridge of
- the line, means connected intermediate the
ends-of the line for supplying current to
operate sald' selective signaling apparatus,
and means for impressing a current of a
different characteristic on the line to operate
said last named means. S ‘

3. In a system of the class described, a
line comprising a pair of metallic sides, a
bridge comprising a pair of resistances at

{ the end of the lme, telegraphic apparatus

connected with ground and with said bridge
intermediate said resistances, a plurality of
~signaling apparatus connected -in bridge of
the line at various stations along the line,
means for impressing signaling impulses on
the line at a point intermediate said sta-.
“tions, ‘and means for impressing a current
of a different characteristic on the line to
operate said last named means.”

- 4 In a system of the class described, in

scribed the various signaling operations ma

metalli sides, telegraphic apparatus con-

-may be carried on simultaneously without,

matter contained in the abeve description or
shown in the: accompanying drawing shall

tiplex telegraphic apparatus including' 2 103

‘combination, .a line comprising a pair; of.
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ted from the illus‘s;ratigm in the interest of

| _As many changes could be made in the -
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nected Wlth said line and operable there-
vith for one part of the circuit, a plurality
of selective signaling devices connected in

bridge of said line, means for supplying cur-

rent of one characteristic to said line inter-
mediate the ends thereof to operate said se-
lector signaling devices, and means for ap-
plying a current of a different characteristic
to the line to determine the operation of said
Iast named means. _

5. In a system of the class described, in
combination, a line comprising a pair of me-
tallic sides, telegmphlc apparatus interposed
between grounda and said line including suit-
ably proportioned resistances, a plmahty
of selective signaling devices arranged in
bridge of the hne, a source of direct cur-
rent supply connected in said line interme-
diate the ends thereof, and means for apply-
ing an alternaling current to the line to

' mndu operative said divect current supply-

ing means.
6. In a signaling system of the class de-
seribed, in combmfxtlon, a line comprising a

1,063,193

pair of metallic sides, including a plurality
of called and calling statlons, telegraphic
apparatus connected throucrh suitably pro-
portioned' resistances with one end of said
line and with ground, said telegraphic ap-
paratus beirg oper‘lble over the said line for
one side cf the circuit and through ground
for the other side of the circuit, a plurality
of selective signaling devices connected in

bridge of the hne, one signaling apparatus

belntr located in each of the various stations;
) nmm‘tlly open circuit connected with the
line at a point intermediate its ends and in-
cluding a source of current supply for the
line, a direct cuirent relay for closing said
circuit, and an alternating current relay con-
nected with said direct current and a apted
to operate the same.
In testimony whereof, I affix my signa-
tule in the pre':ence of two witnesses. .
EDWIN R. GILL.
Witnesses:
A. S. HonieseErg,
N. THoMPSON.
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