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ANSWER-BACK. SIGNAT.. _

—

To ¢oll whom it may concern:

- Be it known that T, Epwix R. G, a

citizen of the United States, residing in the

ity of Yonkers, county of Westchester, and |

State of New Youk, have invented a certain

- pew and useful Improvement in Answer-

Back Bignals, of which "the following is a
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" vention that the pers

-

“Many devices have been invented for the
purpose of operating selectively at a .dis-

tance any one of a number of signals for | i he ar: : | , |
Ing shown in mid-section, Fig. 4 is a detail

calling stations on a common main line cir-
cult i such a manner that only the one sta-

. tion wanted shall receive a call. Where in-

struments of this kind are employed, it
often becomes important to he able to ascer:
tain positively whether or not the call has
been successful and whether the right sta-

~ tion instrument has responded to the main
Iime 1mpulses, | L

The present invention has relation gen-

- erally t0- means for the purpose above

named, and. in its preferred form ‘this in-
vention 1s so organized that an intelligible

signal is retnrned whereby the person send-

-

nov the .call bell or equivalent device s
actually in working order. T

One feature of my preferred invention is
intended to insure preservation of the main
line circuit in case of accidents ‘happening

~ to’any one of the answer back devices, so
- that an accident to one

g | ;10 instrument may not

perator called

] .

o should be absent, the call signal will con- )
tinue its operation indefinitely ‘and such

operation will not be interfered with by
arrival of additional calls at the same sta-

It is also a feature of this form of my in-

on.called will know, on

. his return, how ‘many. calls have. come in

" -
' st -
; .
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-
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-
-
1 .
, .
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'
'
- - . .
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during his absence, by mere inspection of

his instrument, =~ = - . -
My apparatus may be used in connection

" o “with telegraph or telephone lines, and in the

preferred form herein  described, wherein
are combined all of the advantages above

~ named, I have shown the use of both tele-
e _gm’iph; and telephone instruments.

his mvention ‘also has relation to cer-:

-

Another advantage of my preferred in: |
- vention 1s that, in case the

|

-

‘answer back and local signal

‘such means includes a

-selectot herein,

~ While certain forms
be advantageously employed in connection
‘with any. appropriate motive power, it is
most usefully employed on telegraphic and

tain details of improvement hereinafter de-
99

scribed: and particularly referred to in my
claims, - | o

Specification of Letters Patent. Patented Dec. '13, 1910.
R '__A'pplic_atio:_n ﬁlﬁd.Jul}r'z'z,- 1907 Eeria_l No. 285,844 | | -

A preferred form of my invention is

shown

~ Figure 1 is a plan view of the combined

2 1s a side elevation of the same, Fig. 3 1s
a vertical section thereof on the plane x—a
in Fig. 1,-the armature spring ‘abutment be-

of the release for the operating train, Fig.
0 18 a side elevation on-the side opposite fo

~that shown in Fig. 2 and F 1g. 6 is a dia-

gram of cireuits.

It 1s to be understood that my present in-
vention is intended for and adapted to use
In connection with anv desired form or style
_ and may in-
deed be used in combination with any means.

of selective signaling device,

for operating it from a distance, whether

. 1n the accompanying drawings,
-wherein— . | |

‘selector or not, I

60

operator, Fig.

70

have therefore omitted all description of the -

n, and m Fig. 6 have indicated
as'an example merely, the type of selective

call described and claimed 1n my Patent

Number 906,523, dated
of my invention may

tele honic lines, and I have therefore shown
herein a Ppreferred embodiment .of the in-

. 80
December 15th;1908. -

856

vention as adapted to'be operated by elec-

tricity. - .

In the.form shown, the combined answer

near one end of which is placed the operat-

Ing magnet 3, whose vertical swinging arma-

ture 4 15 preferably supported by a thin

F |

il

‘answer back

spring 5. One extremity

of this sprin

7 adapted to be moved back and forth for

| 90 .
bacl and local signal is mounted upon a -
_base 1 and 'supported by framework 2 at or

95
| | of & normally .

bowed strap spring 6 is fixed to the lower
end of the armature 4 and the opposite end
g 1s fixed to a movable clamp
100

adjustment under the influence of the {_s;':rew

-8 passing through the abutment 9. ' ;-

The spring 6 is intended to di;ret:ﬂ}f”'dpér?

~ate and release the retaining device for the
actuating train, which, in the

105

form shown, preferably comprises a ‘sub- - B
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stﬁnti_all‘y ;-ﬁpri'ght rod 10 fixed tof a revolu-
ble shaft 11 to which is also fixed a bent arm
12 whose outer extremity lies across the mid

“dle portion of the spring 6. | o

When the magnet 3 1s energized', by op-~

eration of the:selective call or otherwise, the

“armature is attracted and ‘the spring 6 1S
straightened, as shown in dotted lmes n
W®ig. 3. . This lifts the arm 12 and releases
the driving train as hereinafter described.

considered, may have any construction
adapted to produce a transmissible code sig-
pal whereby the person who seeks to ener-
gize the magnet 3 may be informed that the

- particular instrument corresponding to sad
ranged, the magnet 3 acts to t1lt the rod 10

code signal has been successfully called. In

~the preferred form shown this consists of a

20

25

30

35

 utilized to make and break the answer back

40

45

‘make and break wheel for an appropriate

circuit. One suitable form of such a wheel |

is shown at 13 in Figs. 1, 2 and 6, sald
wheel carrying teeth 14 set around 1its cir-
cumference at suaitable intervals. ‘Lhese

 teeth have inclined hacks, so that when the

wheel is turned in the direction of the ar-
row in IFig. 2 the tip of the contact spring

15 shall e lifted fo the summit of each tooth |

in successlon. . - |

The coutact gpring 15 1s carried upon a
fixed insulating support 16, secured at 17,
so that, when the wheel 13 turns, the tip of
the spring 15 dips by its own resilience into
each space between two teeth 14 1 succes-
sion, but not far enough to make contact
with the bottom of said spaces. -This 1s
shown in dotted lines in Fig. 2. 'The con-
fact thus successively made and broken be-
-tween the spring 15 and the wheel 13 13

circuit as described hereinafter in connec-
tion with IFig. 6. o

In the form shown the wheel 13 is moved
by a gear train as follows. One end of a
coiled driving spring 18 is secured to & cross
bar 19 fixed fo the frame 2, while the other

 end of said spring is fixed to a mamn slow
 moving shaft 20, which is reset "(winding

" 50
-

60

the spring: 18) by means ot the handle 21,

after operation of the answer back. "The
normal position of the handle 21 with the
spring 18 fully wound is shown In Mo, 2.
The main shaft 20 carries the ratchet
wheel 22 which engages with a spring
pressed pawl 23 pivoted on one face of the
driving gear 24 in a well known mannecr,
said gear being loose on the shaft 20. The
driving gear 24 drives the shaft 25 through
the pinion 26, and the answer back wheel
18 is carried on said shaft 25. For obvious
reasons it is advisable to apply a retarding
device to the train so far described and I

* prefer for this purpose to employ a toothed

65

wheel 27 and weighted swinging escape-
ment 28. driven by a gear wheel 29 on the
shaft 25, In the manner shown in Tig. 3.

The answer back signaling device, broadly

~, ',H‘\H -
j,r Ij.r IH r',_.' 'LJ/; :E
[ L

Movement of this spring driven gear train

‘is normally prevented by a peg.30 on the

face of the wheel 29 which rests upon a lat-
eral bend at the end of the rod 10 (see Figs.

3 and 4). It will thus be seen that, when
the rod 10 assumes the dotted line position
(shown in Fig. 3) -under the influence of
the magnet 3, the train is liberated. '
For the purpose of use in connection with
selective calls on telegraph lines T prefer to
arrange the train release so that it requires a
double or forth and Back movement of the
retaining device to permit the train to move,
For this purpose a second peg 31 1s fixed on
the check wheel 29. a little neaver the center
and normally above the peg 30. As thus ar-

as shown in dotted lines, when the tramn will

move-until the peg 31 tonches the tip of the

rod 10. This position is shown in dotted

' Tines in Tig. 4. Then. as the magnet releases

its armature. the rod moves back to the full
line position and the train 1s free to move

until a complete revolution of shaft 25 and

wheel 18 is produced, when the peg 30 once
more strikes the rod 10 and the movement 1s
arrested. | S o
 Where. as in the form shown. the local
call signal which is set in operation by the
selective calling device is combined mechani-
callv ;nd electrically with the answer back
mechanism, T prefer to mount a local eircuit

~closing sector 82 on one end of the mamn

driving shaft 20, as by means of the hub 33
and set screw 34. A stationary spring 85 1s
mounted upon an insulating support 36 i
such a position that, as the sector 32 revolves
(in the direction of the arrow in Fig. 5) it
will make electric contact with said spring
35 to close the call circuit as described in
connection with Tig. 6. By placing the long
sector 32 on the slow moving main shaft, the
shaft-25 and answer back wheel 13 may be
oiven three or four revolutions without caus-
ing the sector to leave the spring 34, Thus,
i the operator shonld be absent when a call
is given and a second call comes while the
signal is still in operation, such second and
even third or fourth calls will not mterrupt

the signal. At the same time, when the op-

erator returns, the position of the handle 21
will make clear how many calls have arrived
during his absence. The spring 18 is accord-
ingly made long enough to produce three or
four (or any reasonable number of) revolu-
tions of the wheel 13.

[From what has been described ahove it 1s

clear that if the two terminal binding posts
37 of the magnet 3 be connected respectively

to the two sides of an electric circuit, and
said circuit be alternately closed and opened.

30

%5

90

05

160

105

11v

120

.

125

the actuating gear train will be released and

both the answer back and the call signal cir-
cuit will be operated. These vesults may be
secured by .controlling the magnet cireut
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from a'dist'ahcé.fgi:ther diréctly ;'Or"indiréctljr | well known manner to operate the selector

without departing from my invention ; but T

prefer to accomplish this through a selective -
- clrcuit closing apparatus in connection with

a local battery. One way in which this may

be done ‘is shown in Fig. 6. This figure

~ shows a preferred arrangement of apparatus

A .
L} " )
" - ’ )
N
-
- . .
' + Jn
. r .
N
'
I .

~ber of statlons ave connected to a single main
Iime wire 38, ea¢h of which may be called
from any other by means of an appropriate

for use on a teldgraph Iine wherein a num-

at 89, .

" At40and 41 aré shown respectively a tele-
S ST

graph key and

-
a,

of the total apparatus has been omitted for

i . vided with the usual armature 43, playing
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L 3049
. the selective instrument 39. The opposite |

... theseterminals may also be. utilized for said-
oo 7 6 without departing from this invention, so

. terminal 50 of this actuating magnet is con -
- nected by wire 51 to the insulated rear con-
. tactpleceds. ' o

between a forward contact ‘making stop 44
and an electrically distinet insulated rear
. contact piece 45, “One side of a local bat-
oo tery 46 s connected by the wire 47 to the ar-

mature 43, while the wire 48 connécts the

‘other pole of the battery 46 to.one terminal
49 of the actuating magnet (not shown) of

LI . . . .

-

_ The forward relay contact piece 44 is con-
v 0 nected by the.wire 52 to the usual sounder
SR e T ~-53.,uthejothel*:tsﬂe:_’Of-‘whlch’connects with the

~ battery 46 by wire 54, . -

. closes circuit through the local battery in a
- well. known manner, ordinarily for the pur-
‘pose of directly ringing the call bell: and

- The terminals 55, 56 on_ the selector 39

are those thréugh which this instrument

mmmmm

purpose in addition to that shown in Fig.

. far-as relates to ‘the answer back. alone. T

' ' . epoon T ea T .
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s connected to the opposite pole of said bat-

 that each operation of the select
- connected to - terminals- 49 and

. HEN Lo
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- From the ahove description it will be seen

- prefer; however, to operate the answer
© back and call signal circuit together as here-
n described, and for this purpose the main
- operating magnet 3 is connected on one side
-~ to theterminal 55 and on the other to the

local battery 46, while the other terminal 56

tery. B
or magnet
50 corre-

sponds to jopen-circuit on the main line, or<
‘pauses between depressions of the key 40,
- which pauses to.permitthe relay armature to
- touch the contact piece 45." Thus long and ;
_'short panses between depressions of the key
~_'produce long and short action of the magnet
in the selector, which are utilized in any

/

978,783

1 a telephone receiver which |

... are supposed to be located at the calling sta-

+o, :tion, It is to be understood, of course, that

. the calling station is equipped in the same

.o manner as the station called. Duplication

R L T

. .- convenience and clearness, @ .

- At the station called the relay 42 is pro-

-whereby

|

J |

&

and close the local cirenit through 55 and
96, Thus final closure of the main line cir-

‘cult at the end of an operation deénergizes
‘the selector magnet and releases the mecha-
nism 8o as to break the cireuit previously

closed through 55, 565 a fact adverted to

complicated devices a deseription of which

would not add to the elucidation of this in-
‘vention and would merely increase the com-
i plexity of this description and of the draw-

1n 8. ) - | o |
“Themode of operation of theapparatus thus

far described is as follows—The sending key
40 being grounded at G and one side of the

main line battery 57 being hikewise ground-
throwing the-switch

shown in Fig. 6. Groups of circuit closures

‘spaced in accordance with the combination
corresponding to the station called are then
produced by appropriately depressing the
key 40, and the current being transmitted on

the main line wire 59, actuates the relay 42,

which operates. the sounder 58 by making

successive contacts at 44; at the same time

~operating the seléctor 39 by contacts made

70

“hereinafter, ~ All these operations are well
known and are producible by various highly

75

80

ed at .G’, the party calling first opens the
‘main line as usual by
lever 58 to the right and into the-position

85

95

during each pause of the key 40, at the point

4.  So’'soon as the proper combination is

made, the selector closes the cirenit of mag-
net 3, and thereupon the party calling closes
‘the main line at the key 40 in the usual man-
ner by throwing the switch lever 58 to the -
left and under the plate 60. As heretofore

100 -

described, this closure of the main line cir-

cuit breaks ¢ireuit.at 55, 56, and the magnet

% thereupon liberates its armautre. ‘There is
thus produced that forward and back move-

once the wheel 13 revolves under the spring

15, causing successive make and break of
the main line from wire 38 to wheel 13,

spring 15, wire 61, relay 42, main line 59.

| relay 62 -at-calling station, key 40. and
|- through ground to main line battery 57,
| ‘Each contact at 15 causes relay. 62 to close
the. circuit of the sounder 63 through local
‘battery 64 at the calline station, and, the
proper combination of clicks being thus au-

105

ment of the upright rod 10. (see Fig. 8) .
the driving train is released, and at

110

11¢

tomatically produced in the sounder 63, the -

. . .\‘\\-\.

e,

.| party cal]ingr\istm%i-de aware that he has-sue-
~cessfully

-sector 32 is tuening more slowly until-con-
tact Js finally fnade with the sprine. 35y
thus closine circuit through the local bat. |

120

_ operated the elective instrument.
39 at the proper statlon. -Atthe same time
_that the answer back s thus operating, the

tery 46 and the coils 65 which energize the ™ -

maenet 66 of the calling signal.

. - . p

party calling may be assured that the call-

In order-to provide means whereby the .

130
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ing signal 66 is in working order and is ac-

) ‘tually in operation, I prefer to add to the
~organization of apparatus thus far de-

scribed a telephonic instrument 41 at the
calling station, connected by wires 67, 08,
with a supplemental -coil 69 wound on the

“magnet 66, or otherwise in operative 1nduc-

tive relation thereto Since operation of

~ the call bell is of course accompanied by

10

15

20

‘where the signal bell is ringing.

rapid magnetic changes in the magnet 66,
there will be produced corresponding elec-

tric undulations on the wires 67, 68, causing
“a buzzing noise in the telephone 41.

Tt is desirable to produce interruptions in
the buzzing so caused having durations and

a particular sequence corresponding to the

codle combination of the particular station
, By this
nieans the party calling can identify the sta-
tion at which he has rung the bell.  For
this purpose, I prefer to provide a short CIT-

cuit by wires 70, 71, connected to the ex-

~tremities of the supplemental coil 69, and to-

25

30

“cession of long and short buzzes is produced

35
40

45

the springs 15 and 72." This short circuit 1s
closed whenever the spring 15 is raised by a

tooth on the wheel 13, and at such times, the
“induced current being diverted by the short
" circuit. the telephone 41 1s silent.

ever the spring 15 descends hetween the
teeth 14. however, the short circuit 1s broken
and the induced current reaches the tele-
phone and canses a buzzing. Thus a suc-

at 41 which identifies the bell which 1is ring-
ing. |

%t will be obvious to those skilled 1 the
art that the benefit of the intermittent or
pulsating current through the signaling de-
vice 66 may be made available substantially
as herein deseribed without actually winding

the coil intended to receive induced etrrent

therefrom ttpon the mignet 66 itself, and
my invention covers any combination or ar-
rangement of parts whereby an instrument
sensitive 1o induce alternating currents
(such for instance as a telephone recelver

41) at the calling station is made to recelve

50

“may include a complete circuit from battery

€5

an answer back signal from:a coil or wind-
ing placed in inductive relation to the cir-

. .. -, o
cuit through the signaling instrument. It

will also be understood that the word * cir-
cuit ” when employed in thisispecification or
in the claims is used in a.broad sense and

back to battery, or only such portion of a
circuit as may include the coils of one or
more of the varions devices forming a por-

tion of the system disclosed herein.
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“The apparatus thus far described 1s sufli-
cient by itself to accomplish all the objects
had in view. assuming that the operation of
the mechanism liberated -by the magnet 3 1s
never interrupted.  But inasmuch as the
answer back wheel 13 and spring 15 are
necessarily included in and operate directly

‘Vhene '

iy provided for this purpose.

to the frame 2 at 85 _
eloments serve to adjust the extent of nor-

978,733

upon the main line circuit, 1t ‘becomes im-
portant to guard against a possible 1nterrup-

tion of said cireuit by accidental arrest of

the wheel at a wrong time. It is clear that,

if by any accident (as by breakage of the

spring 18 or otherwise) the wheel 13 should
be permanently arrested at a moment when
the spring 15 was not touching it, the tem-
porary break of the main line circuit would
become permanent. This would involve,
not only failure of the particular call being
made, but the more serious disaster of ren-
dering the entire main line wire useless from
one end to the other. T therefore prefer to
employ supplemental means for preventing

such o catastrophe. in combination with the

apparatus hitherto  described. Broadly
considered, the particular means herein
shown for the above purpose, comprises a
circuit closer for closing the main line cir-
cuit around the spring 15 and wheel 13, re-
straining means therefor, a ‘device for re-
leasing the circuit closer and means oper-
ated by the answer back device for control-
ling operation of said device. '

In detail as shown the circuit closer com-

prises a lever 73 loosely pivoted at T4 and

carrying a contact pin 75 which falls against
the stationary contact spring 76, when the
lever 78 is released. The lever 73 being in
olectric connection with the main frame 2
is connected electrically to the wheel 13 as
indicated by the wire 77 in Fig. 6. The
spring 76 1s mounted upon insulation 78
and ix connected by the wire 79 with the
spring 15. It will thus be seen that when
the lever 73 falls, the contact

the wheel 13 and spring 15. |

Tn order to permit operation of the answer
back, contact at 76 is normully prevented,
ind the 1'estt"iii-hihg meatis above mentioned
In the form
shown this consists of a hanging hook 80
fixed to a horizontal pivoted-shaft 81 and
normally engaging the projection or lip 82

on the lever 73, whereby said lever 1s sup-
ported and prevented from falling, thus pre-

venting contact of the pin 75 with the spring
76. Also fixed to the pivot 81, but at_the
opposite side of the apparatus, a depending

releasing lever 83 is provided, the lower end

of which is bent laterally so as to normally
touch the stop plate 84, adjustably fixed
(see Fig. 2)." These

mal engagement between -the hook 80 and
the lip 82, and the lever 83 also provides

means whereby the hook 80 may be moved

out of engagement with said lip 82. Thepre-

70
76
80
85
90
95

100

pin 75 touch-
ing the spring 76 will close’a branch around

109

110

115

120

forred mechanism for this purpose 1s con-

structed as _follows: Qutside of the frame
2 a stout wire or rod 86 forms an adjustable
inclined track upon the top of which rolls

the. axis 87 of the two inertia wheels 88.

130



10 |
. by moving

15

20

30

~thereupon
track 86, | L |
- When the answer back is o erating nor-
- mally the intervals of time
A ;_t’lhe spring 15 is depressed are

.25
~ revolves, and each

- ersed by the
- finger 97

~turn  are

978,733

~These are pivotally connected to the lower
upright arms 89, which in
pivotally -attached to the outer
-extremity of the lever 90, pivoted at 91 to
. the frame. R ' ' -

- As shown in Fig. 1, the lateral extension .
~_of the releasing lever 83 projects into the path
of the inner arm 89, so that, as the inertia

ends of the flat

wheels 88 slowly roll down the track 86, said
arm will push against said extension

3, will disengage the hook 80

tion is prevented by

i Fig. 2, so as to
the stop
92 1s rigidly fixed on
by a light curved finger 97

insulating lever 98 pivoted at 99
outer end bears upon the u
spring 15 (see Fig. 2).

14, the outer end

tremity of the

L ]

‘tance as many times greater than that trav-
the length of the
the length of the lever 98
This permits the
> ey _ avity and
~~ ‘causes the arm 92 to move ‘to the right in

~ Fig..2, freeing the inertia wheels 88, which
begin to. roll slowly down the

spring 15 as
exceeds
carried.
lever 95 to move downward by

luring whi
so short that

99 to the position lustrated before the

'-"'4_.5'.-”5310w1y_m-:;-ving wheels 88 have time to bring

-~ the arm 89 into contact with the releasing

.~ lever 83. Thus the arm 92 pushes the armg
-89
~ 50 the main line at the spring 76 1s normally

back to the position illustrated without
hook 80 being operated and so closure of

normal return movement

- of the retarding mechanism is accomplished

by sliding the axis 87 back along the track
86 without rotation of the inertia wheels 88,
“and this occurs

. ) nl . L]

- " - . )

.y - "o
P

5b

. w,

_instantly"'- and without a ppre-

- L

0

©If by any accident the wheel 13 either
Tails to turn or is
.. eration, one of "two
27 Ifthe spring 15 is fiding on a’ tooth 14 at

arrested during its Op-
conditions 1S . produced.

- such a time, the main line circuit is main.

- tained intact
_ dnd tooth. If
13 stops while

5betw een two te

SN
' "
ER.
o 6
. EI
. .
. .

by contact between said spring

the spring 15 is depressed

_ and,
1t and the hook 80 to the right
. 1n Figs. 2 and
~ from the lip

~be made by the pin 75. _Normally this ac-
_ _ the depending arm
92, whose lateral extension 93 projects across
- both wheels 88 and pushes them' to the left
bring the arm 89 against
94. The upper end of the arm
_ the lever 95 pivoted
- at 96, and this lever is normall%r

82, thus allowing contact to' |
-telephonic op

supported
Xed - to an
and whose
per side of the
s ‘the wheel 13
time that the contact
-spring 15 dips downward between two teeth
. of the lever 98 follows

‘this downward movement, causing the ex-
finger 97 to descend a dis-

“tion, which is
‘these -details. _ | e
I have used reference numerals i1t certain

which

‘inductive relation to sai

finger 97 restores the lever 95 and arm _
lecting means

~means for producing a

, on the other hand, the wheel

eth, leaving the main line

':'open at that pbint, the. ﬁi__lgerf.-QT'willﬂlso'
‘be depressed and the arm 92 will leave the
to roll far enough so that

wheels 88 free
the arm 89 strikes the lever 83, eausing the
hook 80 to release the lever 7
the pin 75 to the }
6. Thus accidental failure of operation of
the answer-back can at no time interrupt the
main line cireuit, S '
While I have shown my apparatus organ-

b

1zed s0 as to transmit a code signal from
‘the station called to the callitig station both

and telephonically, either the
telegraphic communication
alone without departing from

telegraphically

may be used

my vention. It is also to be understood
‘that the particular arrangement and coimn-

‘bination of instruments above described are
merely illustrative and that many changes,

can. be made in

modifications and additions
from my inven-

the same without departing

of the following claims, the better to ident1fy
the elements referred to, but the use of such
numerals is not. intended to
of such claims to the
element as illustrated: herein.
- What I claim is— |

a local signal, a

for controlling the operation

lecting means for lling the oper:
answer back signaling means

of both of said

-and said local signal. -
2. In apparatus of the class described, in
combination, electrically operated answer

back signaling means, a local signal, a sec-

|

} r 13 and permit
close the main line circuit at

limit the scope
precise form of such

. signaling means located
in inductive relation to the local signal, se-

70

75
80

85

not limited in its scope to

90

- | . 95
L In apparatus of the class described, in-
combination, an electrically operated an-
~swer back signaling means,
second answer back

100

105

ond answer back signaling means located in -

for controlling the operation

of sald answer back signaling means, and

of one of said answer back signaling means

‘while continuing the operation of the local

signal. . o e T
3. A device of the ¢lass described com-

prising an actuating gear train, a check
egs ‘thereon on

wheel driven thereby, two

local signal, se-

number of operations

110 -

115

different radii and” at different distances.

from the center of the wheel, a tilting rod
| adapted to engage successively with said
‘Pegs, an operating arm for sald rod, a nor-
-mally bowed spring in operative relation to o

an electro-magnet and arma-

sald arm and . 144,
ture arranged to straighten said spring for
operation of said arm, substantially as de-
scribed. - |

an electrically
cuit . for the I

signal,.

wter a section of which is.

120

125
4, A device of thé_c]’aﬂs described chm-

prising an electrically operated local
actuated answer back, a.cir- -

130
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“tion of said local signal; answer back means
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placed' in inductive relation to said si

circuit, a short circuit across the ends of said

inductively placed circuit-section and auto-

matic means for opening and closing said

short circuit, substantially as described.

5. A device of the class described com-
prising an electrically operated local s1g-
nal, a circuit closer therefor, a second circuit
closer, common operating ‘mechanism for
both circuit closers, an electrically actuated
answer back device, a circuit for the latter
a section of which isrplaced in inductive re-
lation to said signal, and a short circuit
across the ends of said inductively placed
circuit-section - and comprising the second

above named circuit closer, substantially as

described. . ‘
6. A device of the class described com-
prising a télegraphic answer back, a local

signal, common operating mechanism for

both, a telephonic answer back, means for
supplying current to the latter controlled
by said local signal, and means for produc-
ing prearranged modifications in said cur-
rent controlled by said telegraphic answer
back, substantially. as described.

7. A device of the class described com-
prising an electré-magnetic signal, an op-
erating magnet therefor, an inauctwely op-
erated answer back signal, a circuit there-
for comprising a coil upon said operating
magnet, a short circuit around said coil, and
means for making and breaking said short
circuit, substantially as described. -

8. In apparatus of the class described, 1n
combination, a circuit for transmitting sig-

naling impulses from a calling station, a
local signal, a circuit for said local signal,

selecting means for controlling the. oper-
ation of said local signal, answer back
means in inductive relation with the cir-
cuit of #aid local signal, and an answer
back receiving device in the calling station.
9. In apparatus of the class described, in
combination, a circuit for transmitting sig-

‘naling impulses from a calling station, a
local signal, a circuit for said local signal,

selecting means for controlling- the opera-

in induective relation with the circuit of said

local signal, an answer back receiving de-
vice in the calling station, a branch circult -

about said answer back means, and means
for momentarily opening ‘and closing said
branch circmat. - '

10. In apparatus of the class deseribed,
in combination, a circuit for transmitfing
sionaling impulses from a calling station, a

local signal, a circuit for said local signal,
selecting means for controlling the opera-

tion of said local signal, answer back means
in inductive relation with the circuit of said

local signal, an answer back receiving de- -

978,733

gnal | rendering the action of said answer back

means intermittent. .
" 11. Apparatus of the class described com-
prising a circuit for transmission of signals,

“an answer back signaling device in said cir-

cuit, a circuit closer in a branch around said

| answer back, means for operating said cir-

cait closer including reciprocating retarding
means operative in one direction only and

mechanism operated by movements of said -

answer back device for alternately releasing
and pushing back said retarding means, sub-
stantially as described. R

12. In combination an answer back sig-
naline device, a circuit closer in a branch
eircult. around said device, a device for clos-
ing circuit through said circuit closer, means
for applying operative pressure to said de-
vice, a retarding device for said last named
means, and mechanism operated by move-
ments of said answer back device for con-
trolling the action of said retarded pressure
applying means, substantially as described.

13. In combination an answer back sig-
naling device, a circuit closer in a branch
circuit around the same, a device for closing
circuit through said circuit closer,a recipro-
cating means for applyingoperative pressure
tosaid device, a retarding device for said last
named means operative in one direction

only, and mechanism operated by move-

ments of sald answer back device for alter-
nately pushing said reciprocating means in
its nnretarded direction and releasing 1t to
permit retarded movement thereof, substan-
tially as described.

14. In combination an answer back sig-

naling device, a circuit closer in a branch

circuit around the same, a ‘device for clos-
ing circuit throngh said circuit closer, means
operated by gravity in one direction to pro-

pel said Iast named means, and mechanism
controlled by said answer back device for

returning said gravity-operated means to
its upper position after each movement
an operative direction, substantially as-de-
seribed. - . o
15. Tn combination an answer back s1g-
naling device, a cirenit closer in a branch
civenit around the same, a device for closing
civeuit through said circuit closer, a recipro-
eating means for applying operative pres-
sure to sald last named device and mecha-
nism operatively connected with said answer

back device for normally arresting inove-

ment of said reciprocating means before 1t
reaches the circuit closing devicé and so ar-
ranged as to be inoperative when the answer

‘batk device stops on open circuit, substan
| tiglly as described. | '

- 16. -An answer back signaling device:com-

prising a toothed wheel and a movable con-
tact device adapted to alternately rise upon.

vice in the ealling station, and means for.| the ‘wheel teeth and. sink between them; 1

n
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- Ing device, a circuit closer in a branch cir-
- reutt around the same and comprising a grav-

ity lever and cobperating contact plece, a

10 pivoted hook for supporting said lever and |

=2 arm for tripping said hoolk: in combina-

SN fifm_ with an inclinedf-i;fft_i?.:«.wlt*,- a substa n’t‘ially-_
. horizontal pivoted lever

(as 90) an upright

1 lever (as 89) pivoted to said horizontal le-

oL

- ver 8o as to.swing against said tripping arm,
a retarding wheel pivoted to said upright

B ]evel and rolling on sai (- track, and means
o operated by said answer back device for con-

o trolling the movements of said wheel and its |
attached Tevers, substantially as desceribed.
©= 0 18, An answer back signaling device com-
o “prising & wheel having teeth, and a coGperat-
- "ing contact piece adapted to alternately ride
. -upon and dip between said teeth, a pivoted |

95 for operating the latter, substantially s
;86 deseribed,” © 0T T
i 19, A device

- : .l.-"- ; .-\. K
.._ . PR s

-
T

28
< plecey o eireuit closer in a branch eircuit
- oaround said answer back, a restraining de-
oo viee therefor, retarding tripping means for |
oo rsaid device, g substantially horizonta L piv- |
ot impinging . upon said. retarded tripping
. .means for its operation; and a finger fixed to
. .said lever 98 and bearing against said lever

lever (as 98) bearing upon said  contact

oted lever (as 95), an arm fixed thereto and

. prising in_ conbination - an answer-back
~ o _‘wheel capable "of short initial movement

. without operation of the answer-back, a

40 starting device capable of successive forward

v _and backward movement, means connected
- with said wheel and codperating with said
. .starting device for producing. short initial
+ =+ movement of said device and complete liber-

i 4l

. .movement of said device, an electro-magnet

© governing said -starting device, and selec-

i o otively operated mechanism for. successively

- 50 magnef, substantially as described.
e 20, In comblnatmn;';&:_j;:.ca-l;lmg station, a

. 'main line connected therewith, & number of

. .

the circuit -of said

. . . . . - :

" sub-stations connected with said main line, a
S hE‘lﬁCthﬁ S,l-gﬂﬂl. npemtm‘and ";10(3_&]' Slgl'lﬂl clr-

55 cuit, at each sub-station, a signal operated
. thereby at each station arranged to. produce
. rapid potential changes when operated, an.
o answer back receiving device at the calling
o station -and & cireult ¢onnected to said

~ 60 answer-back receiving device and’ arranged

oo ininduetive relation to the signal circuits in
S said substations, substantially. as described.
“ 21, In combination, a calling station, a
- main line connected therewith, a number of

of thecla‘ss | 'i-dé's.c-r.ibed .c_'om-_ -

ation :0f the wheel on the next backward

‘named means,

SR 'COfllbillﬂtiGH with a GiI‘CllltClOSEI‘ n abranch ! Slib:StﬂtiGHS connected with sald ma_in 'line, a
around said answer back and mechanism op--
~eratéd by the rise and fall of said contact
“device for controlling opération of said cic-
“euit closer, substantially as described.

17, In combination an answer back signal-

selective signal operator and local signal cir-

cult at each sub-station, a signal operated

thereby at-each station arranged to produce
‘rapid potential changes when operated, an
answer-back receiving device at the calling
station, a circuit connected to said answer- "
‘back receiving device, a local inductive cir- -
cuit at each sub-station in inductive rela-
tlen to said local signal cireult, means con-
trolled by said selective signal operator for
producing identifying changes in the condi-
tion of each of said local inductive cirenits. -

__ 5
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22. In a signaling systemn in combination,

a signaling circuit, a local signal, answer

back means combined with said local signal

and located in inductive relation with said
signaling cirentt, means for impressing im-

pulses upon said signaling circuit, and’ se-

“lecting mechanism for controlling said last
‘named means, | | |

23. In a signaling system in combination,

a signaling circuit, a local signal, a circuit
for said local signal, automatically operated
~answer back means combined with said loeal
.8l ) _
sald signaling circunit, means for impressing
impulses upon said signaling cireunit, and se-

gnal and located in inductive relation with

80

85

90

lecting mechanism for controlling said last

24, In a signaling system, in combination,

~an 1nstrument for 1mmpressing signaling im-

pulses upon the line, a local signal, answer
back means. located 1in inductive relation

with the local signal, an answer back re-
“celving mstrument, and selecting. means op-
erated by the signiling impulses impressed

95

100

upon the line from the signaling station for -

“controlling the operation of the local signal.

25. In a signaling system, the combina-

tion with a hine connecting a calling and a

called station, of an instrument at the call-
1ng station for impressing signaling impulses
‘on the line, a” selector at the called station

selectively. operated by definite, predeter-
mined signaling impulses, an_electro-mag-

105

0 110
‘netically operated signal including a vibrat- . -
‘Ing member at the called station, the electro-

magnet. of said signal directly operating said

‘vibrating  member and ‘having a normally

open local circuit controlled by said selector,

and an electrically actuated answer back re-
celving Instrument at the calling station ar-

115

ranged in circuit to receive a flow of carrent

varied by the operation of the vibrating .

member of said local signal. - o
- 26. In a signaling system, the combination
with a line connecting a calling and a called

~station, of an instrument at the calling sta-
tion for impressing signaling impulses on.
‘the line, a_selector at the called station se-
lectively operated by definite, predetermined

signaling impulses, impressed on the line by

120 -

125

said instroment, an electro-magnetically op-
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15

20

ing it circuit

ceiving instrument at

erated local signall at the called station hav-
controlled by said selector,
and an electrically actuated answer back re-

ranged in circuit to receive induced currents
resulting from the operation of said electro-
magnetically operated local signal.

 97. In a signaling system, the combination
with a_line connecting a calling
station, of an instrument at the calling sta-
tion for impressing signaling impulses on
the line, a selector at the called station se-
lectively operated by definite, predetermined
signaling impulses, an electro-magn
operated local signal at the- called station

having its circuit controlled by said selector,

and an electrically actuated answer back re-
ceiving instrument at the calling station, re-
sponsive to a current flow of varying poten-
tial, said answer back receiving instrument.
having its circuit operatively related to the

 circuit of said local signal, whereby the con-

25

30

tinued and rapid interruption of the current
flow of the circuit of the local signal result-
ing from the operation of said local signal
produces a current flow of varying potential
through said answer back recelving 1nstru-
ment. -

98, In a signaling system, the combination
with a line connecting a calling and a called
station, of an instrument at the calling sta-
tion for impressing signaling impulses on

~ the line, a selector at the called station se-

30

4()

45

lectively operated by said definite, prede- -

termined signaling impulses, an electro-mag-

netically operated local signal at the callecdd

station having its circuit controlled by sald

selector, and an electrically

tion, the coils of the electro-magnet of said
local signal being operatively related to the
circuit of said amswer back receiving instru-
ment to produce therein a variable current

flow.

99. In a signaling system, the combination

with an instrument at the calling station for .
“impressing electrical signaling impulses and -
o selector at a called station respomsive Lo

L

definite, predetermined signaling impulses |

078,733
produced by

the calling station ar- ; ca |
ndl directly operating

and a called

etically

actuated answer
back receiving instrument at the calling sta- |

- _||r"'1-\..._‘_l - !

the operation of said instru-

ment, of an electro - magnetically operateu

| signal including a vibrating member at the

called station, the electro-magnet of said sig-

said vibrating mem-
ber and having a normally open circuit ar-
ranged to be elosed by the operation of said
selector, an electrically actuated answer back

receiving instrument at the calling station
of ‘variable potential

responsive to currents otent
produced by the operation of the vibrating
member of said signal, and a system of cir-
cuits electrically connecting said instrument
for impressing electrical impulses on the line
2nd said selector, and for also electrically con-
necting said electro - magnetically operated
signa} and said answer back receiving 1n-
strument. - -

30. The combination with a system of cir-
cuits, of an instrument for impressing elec-
trical signal impulses and a selector opera-
tively responsive only to definite, gredeter-
mined signaling impulses connecte in said
systetn of circuits at’a éalling and - called
station, respectively, an electro-magnetically

| actuated signal at the called station having
ite oiveuit controlled by said selector, and an

answer back recceiving instrument at the
calledd station electrieally donnected by
means of said system of circuits with the
coils of the electro-magnet of said signal.
31. Tn a signaling system, the combination

with a main line connecting a calling and a

called station, of a local signaling circuit at

the called station. means for selectively con-

trolling said signaling cireuit, a stonal 1n
said signaling circuit arranged to produce
rapid potential changes when operated, and
an electrically actuated answer back receiv-
ing device at the calling station having 1its

circuit operatively related to the circuit of

said local signal, whereby rapid potential

changes in thé signaling circuit produce cor-

-responding potential changes in the circuit

of said answer back receiving device.
N EDWIN R. GILL.
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