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Patented Aug. 28, 1908.

To all whom it may concern,

Beit known that I, Nir.s EmE NORSTROM, |

a citizen of the United States of America, and
a resident of Chicago, county of Cook, and
State of Illinois, have invented .certain new
and useful Improvements in Telephone-Ex-

- changes, of which the following is a specifica-
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‘the manual o

subscriber turning a
1tsell is done automatically. - By having a

tion.
- My invention relates to
changes, and more particularly to the ‘call
mechanism by which a rfasqi.lircz';dY station is se-
lected, the present application
' 1y. pending application, Serial No.
18,519, filed May 31, 1900. |

The object of

1sin which will insure the proper selection.
In carrying out my invention I arrange at

each telephone-station an index or keyboard,

which is set at the required selection, after

which the total operation is performed by the
' crank. . The selection

keyboard or index which is set 1f there is any
error 1n the proper selection the keyboard

will indicate whether the fault lies with the

subscriber or the apparatus. _ .
- In-the accompanying drawings, Figure 1 is
a front elevation of one
boxes used at the local stations. Fig. 2 is a
similar view with the front cover of the box
removed. Fig. 3 is an inside view of the
cover, showing the. parts attached thereto
and some of the parts that also g pear in
ig. 2. Fig. 4 is a side elévation @F the box
with a side removed so that the interior mech-
anism may be shown. Fig. 5 is a horizontal
section across the upper part of the telephone-
box, showing some ofp the upper interior
mechanism. Fig. 6 is a similar section on
line 6 6 of Fig. 3 showing some of the parts 1n
the lower part of the hox.
1n section of sonte of the gears shown in Figs.
2and 6.  Fig. 8 is a section on line 8 8 of Fig.

3; and Figs. 9 and 10 are di&grams-showm%f

the apparatus at two telephone-stations anc
their connections to correspondhng switching
mechanisms at the central office. - ;

On the front cover of the telephone-box 1,
is arranged a slide M, which is vertically mov-
able in guides M’.  In the said slide are a sSe-
ries of small holes M?, which are numbered
consecutively from “1” to any required nuin-

ber, according to the length of the slide M,
which length 1s determined by the number of |

telephone - ex- |
being a divi- |

my invention is to simplify |
erations and provide mechan- .

- wheel G5,

of the telephone- |

| tated. On the armsature-shaft is a

Fig..7 is a detail

holes required. On the lower front portion
of the slide M is a projection V2%, by which the
- vertical position of the slide
justed by hand. Adjacent to
or lug V?

18 & pointer V2 and on
of the outer guides M’

M may be ad-
the projection
the front face
are a series of pradua-
tions marked from “0’ to “9,”" asillustrated in
the lower right-hand portion of Fig. 1. Atits

6o

lowest or normal position the pointer or indi-

cator V? points at the graduation marked 9 >
Inside of the tele
enerator (x, which may be rotated in the or-

inary manner by crank G’ on the front of the

telephone-box. On the crank-shaft of the
sald generator is a small gear G2, which is en-
gageg-by a segment of a larger gear G3, piv-
oted to a bracl%et on the generator G.
Secured on g hub of the gear G*is a ratchet.-
, and loosely
between the gear G? and ratchet (5 1S a large
gear 7, whicﬁ engages a gear G* on the arms-
ture of said generator. |
G7 is a pawl G*, arranged to engage with the
ratchet G°,
turned in one direction said turning will
cause a rotation of the gear G, and conse-

hone-box is the ordinary

supported on said hub

Pivoted on the gear

so that when said ratchet is

70

75

8n

quently of the srmature of the generator.

When, however, the crank is turned in an op-

posite direction, the ratchet-wheel G° will'

pass under the pawl G, and as g consequence
the armature of the generator will not be ro-
segment
of a disk 46, on which there is a pin G to
which is connected
hold the armature of said generator In a
given position. When the crank G is ro-
tated clockwise, _
the gear 7, which in turn drives the gear (¥,
ond conse
ator. - If; however, the speed of rotation is

not suilicient to generate a current, the tan-

sion of the spring G'° will accelerate the move.

ment of the armature during the last half of

a spring G'°, tending to

the ratchet-whee] 3% arives

uently the armature of the gener-

Qo

95

the rotation to a speed suflicient to cause g .

proper current to be generated.  This accel-
eration is permitted by reason of the fact that
when the crank is turned clockwise the
retchet-wheel G is driven as fast as the
crank, but the gear G’ meay move faster by
the pawl G* riding over the rutchet-wheel if
the tension of ‘the spring G'* is suflicient to
cause it to.do so.

f, however, the rotation

| §els

105

of the crunk G’ by hand is of speed suflicient

to cause a proper generation of a current, the
spring (1'% does not act to accelerate the

110
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speed of the armature. The spring G
therefore acts to stop the armature at a given
position when the crank is not being rotated
and also as to produce a certain required

speed of the armature of the generator at a
“certaln required portion of its rotation.

Secured on the rear face of the disk 46 is on
insulated pin G*', which in its normal position
engages & contact-spring 70 and pushes it
into electrical connection with

rotated, the pin G' passes out of engagement
with the spring 70 and permits it to hreak its
electrical connection with the spring 69.  In-
sulatingly secured to the generator-frame is a
contact-spring 45, which is engaged by disk
46 at one portion of its rotation so as to make
electrical connection between the two at that

particular time, but to break such electrical

connection at other portions of the rotation.

lever M, which is engaged by pin G at one
portion of the rotation of the armature of the

generator. ‘This engagement causes a vibra-

tion of the bell-crank lever M7 on its pivot.
Secured at a suitable point on the cover of

“the telephone-box is a lever M®, which carries
a pawl M* adapted to engage a ratchet-bar

M3, secured on slide M. The lever M® is con-

nected by a rod M® to the bell-crank lever M7,
so that when the lever M7 is engaged by pin
G'' the vibration of the lever M7 will cause the

-same vibration of the lever M®, the result of

35

which 1s to cause the pawl M* to engage the

ratchet M® and niove it upward one tooth.

- The pawl M® serves to hold said ratchet M?,

40

45

shown in Fig. 3, the

and consequently the connected slide M, from
a downward movement until, the said pawl
M?® 1s released, as will hereinafter be described.
On the pawl M* is & bent wire M!°, which en-

gages g post M'' in such a manner that when

the lever M® 1s at its normal position, as

gagement with the ratchet M3,

he receiver-hook K is secured to a shaft
K’, on which shaft is also secured an arm K?,
one end of which carries a pin K3. Secured
on a block at the side of the telephone-box

“and ia the path of the pin K* is'a bell-crank

50

59

60

lever 66, "theh{)i'izmltal arm of which is flexi-
ble and the outer end of which has a curved

lip of the same character as that illustrated

in another similar piece in Fig. 8. This hori-
zontal arm 1s so arranged that when the re-

ceiver 1s hung upon the hook K the pin K*

will engage the upper edge of the horizontal
arm of 66 and press it downward, while upon

the rising of the hook K the pin K* will en-
gage the curve lip and press the horizontal

arm to one side, thereby passing the horizon-
tal arm without moving the vertical arm
from 1ts position. Located at a convenient
place in the telephone-box is a bell-ringer Q,
on the armature of which is an arm Q’, adapt-

~position shown in Fig. 2.

J another
spring 69. When, however, the armature is |

-Pivoted on the front cover is a bell-crank |

pawl M* 1s out of en- |

820419

gages and holds the bell-crank arm 66 in the
Adjacent to the
arm 66 1s a contact-point 67. These parts
are so arranged that upon the operation of
the bell-ringer Q the arm Q' will strike the
catch Q? releasing it from the arm 66, when
sald arm will be forced by the spring back
into contact with the contact-point 67. If

719

after this operation has taken place the re-

ceiver be hung upon the receiver-hook K, the
in K*® will engage the upper portion of the
orizontal arm of 66, pressing it downward,
and thus pressing the vertical arm back ‘so it

~will again be caught by the catch Q* and be

held away from the contact-point 67. On
the other end of the arm K? are supported an
insulated contact-spring 76 and another con-

tact-spring 74, which is in electrical connec-

tion with the arm K? and consequently with

the shaft K’ and the receiver-—hmj{rl{.
Adjacent to and in the path of the contact-

springs 74 and 76 is a strip 78, having con-

tact-points 73* and 73® at its two ends, as

shown in Fig. 2. Midway between the two
contact-points on. the métallic strip 73 is an
insulated contact-point 77. In Fig. 2 the
hook K and the contact-springs 74 and 76
are shown in their mid-position.
receiver is on the hook K, the contact-sprin

74 1s In the position in which 76 is shown, an

76 1s in a position above the contact-point on
the upper end of 73. When the receiver is
removed from the hook K, the contact-
spring 76 is in the position of contact-spring
74, as shown in Fig. 2, and the contact-

spring 74 is below the contact-point on the

lower end of 73. It will therefore be evident.
that in the movement of the receiver-hook
from the upper extreme to the lower the con-
tact-spring 76 will engage the contact-point

77, and at the same moment the contact-.

spring 74 will engage the lower contact-point
on the strip 73. In the passing downward of
the receiver end of the hook K these springs
will pass upward over these points, then pass
out of connection with them into the position
shown in Fig. 2, and following this the con-
tact-spring 74 will engage the contact-point
77, while at the same time the contact-spring

l 76 will engage the uEper contact-point on the
| strip. 73, after whic

further movement will
cause these strips to pass out of engagement
with the said contact-points. Also Tgc;at'e l

on the shaft K’ is another metallic piece K*

having two arms nearly horizontal gnd the
third arm K® projecting upward. Qfie of the
horizontal arms of K* is connected by G* to
an arm of the gear-segment G3/so that when
the receiver is placed upon the receiver-hook

- K the said segment-will bemoved soas to turn.

the gear G* and consequently the ratchet-
wheel G° and the gear G7, the result of which
1s to give the armature of the generator G
two rotations. When-the receiver-hook K

75
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‘When the -
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65 ed to engage the end of a catch Q°, that en- | rises by reason of removing the receiver, the 130
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gear (i* and ratchet-

segment (* rotates the

- due to the falling

wWheel in the opposite direction, in which sald pin will engage the.curved part W of
- case the ratchet-wheel moves under the pawl i said bell-crank, pushing it outward and pass-
‘G"and the armature is not rotated., It will ! ing below it without otherwise disturbing
5 therefore be apparent that when the receiver i sald bell-crank 43 Secured to g convenient 7g
- 18 placed upon the hook K the result is to El&ﬂe on the lower ﬁortmn of the slide M is a
oi1ve the enerator two rotations, makin two ’ racket V, to which is secured an insulated
*el__eptric&ﬁ connections between 46 ap 45, i plug V. | |
while, on the otherhand, the rising of the hook | Secured to the bottom of the telephone-

ro K, due to the removing of the receiver, does i box and in the path of the plug V’ are two 75
Not In any way affect the armature of the contact-springs 25 and 39, s0 arranged that
generator. _ . the plug Vv~ nay enter between them anpd

The segment G* is g0 related to its move- press them back., In their normal position
- ment that when the receiver-hook K is at its | the springs 25 and 39 Are In contact with con-

15 lowest or at itg highest position the segment | tact-points 9 and 23; but when the plug V’ g,
1 free from the gear (+*, and consequently the | enters between the sad springs 25 and 39 it
sald gear and the armature of the generator | wil? push them out of engagement with the
may be rotated without interfering with the contact-points 90 and 23 inio electrical con-
ségment (+* or the hook K. The other hori- | nection with the contact-points 24 and 40.

20 zontal arm of the metallic piece K¢ g pro- | These springs, their contact-points, and the 8z
vided with a rod M?, which passes through g plug V’ constitute g current-reversing switch,
tailpiece on the holding-pawl M®, On the | the use of whjch will appear in the descrip-
rod M* is ar adjusting-nut M** which may be | tion of the circuits hereinafter to be given.
set at any reguired position. These parts | The location of the plug V' with respect to

25 are so arranged that upon the descent of the | the sprmgs 25 and 39 and.also with respect to 9o
hook K by reason of the receiver being placed | the pointer V3 on the front of the slide and
upon it the rod M? wil] descend so thgt the | the graduations on the guides adjacent there-
nut thereon will engage the tailpiece on the to 1s such that the plug V’ emerges from be-
pawl M3 thereby releasing said pawl from the tween the springs 25 and 39 Immediately

30 rack M2 so that said rack and the slide M to after the pointer V3 rises above the gradua- gg
which it is connected may fall by gravity to | tion marked ‘0.7 _ -
1ts normal position. | The upper hole M2 iy the slide M is so re-

Liocated on the cover of the telephone-box lated to tﬁe bell-crank 43 and to the move-
near its upper portion is g bell-crank lever 43, | ment of the plug V' in the springs 25 and 39

35 the horizontal arm of which 1s flexible and thatimmediatel}* upon the emergence of sgjd 100

- reaches outward into the path of the holss M? | plug from engagement hetween the springs
in slide M. The end of the horizontal arm of <5 and 39 the pin Ve, if located in the upper
the bell-crank 43 jq provided with a Jj W, | hole M2, will engage the bell-crank 43 and
which is given 8 curve, as shown ip Fig. 8. | shift it from connection with 42 o 57 These

40 The other end of the bell-crank 43 js arranged | various parts are arranged for hundreds and ;o 5

- S0 as to engage either of two contact-points | ynits ’lilhe omter V3 and the graduations
42 and 57, which gre secured to the cover of which are g Jacent. thereto represent hun-
the telephone-box. Onthe lower end of the dreds, and the holes in. the slide represent
bell-crank 43 ig g om K*) that lies in the path | units., For example, the position shown in

45 of the arm K5 op tﬁe metallic piece Kt - * Fig. 1 illustrates the keyboard or indicator ri1o

Secured near one corner ofp the telephone- | set for 230—that is, the pointer V3 is set gt 9
box are two brackets V4, in which is Supported | and pin Vi ig et gt 30. In this position when
a vertical shaft or rod Vs Lioosely mounted the slide M is moved upward by virtue of ro-
on the shaft V> is an arm V*, the free end of tations of the generator nine electrical coj-

50 which constitutes g pin adapted to be in- tacts will be made hetween 46 and 45 hefore I1g
serted into any one of the series of holes M?in | the plug V’ emerges from between the SPrings
slide M en the pin is thys nserted into | 25 and 39, and ollowing this there will he
one of the holes Mz, jt projects through so thirty contacts between 46 and 45 hefore the

that when the slide M 1s moved upward the | pip Vs engages the bell-crank 43 u3 moves ji

55 said pin will enggea the lower part of the | E*om contact-point 42 to contact-point 57. 1.0
horizontal arm of { e bell-crank 43, moving | If the slide M Ee moved upward by hand, so
1 upward and shifting the other arm from | that the pointer V2 wil] be adjacent to sone
the contact-point 42 to - contact-point 57 other graduation, then (he number of ¢on-
When the receiver js placed on the hook K, | tacts made before the plug V- emerges fron

60 the movement of the arm R° engages the pin between the Springs 25 and 39 wil] he cor a5
K® on the bell-crank 43 and moves the sgjd respondingly reduced niyd will be equal (o .
bell-crank from contact-point 57 to the con. the number ndicated o5 the sraduation,
tact-point 42. When the pin V¢ passes above If the pin V¢ pe Placed i some obher hole
the horizontal arm of the bell-crank 43,’and | than that numbered 30,7 (he number of

65 in the downward movement of the said pm, | contacts made after the {ime f Lthe plug V7 130
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18 also made with sufficient resistance to

leaving the springs 25 and 39 wilk be corre- | passes to the frame €’ it may pass through
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spondingly greater or less according to the | eithercontact-closing device to either contact-

positiont iIn which the pin V* is placed.
The devices at the central office do not

|

point 47 or 51, and thus to either magnet B
or magnet A. From the other side of the

form a part of the present application, but are i battery X a wire 50 extends through the ex-

iHustrated diagrammatically for the purpose
of showing the circuits over which electrical
currents pass as a result of contacts made by

“the call mechantsm. These devices consist,

primavily, of a switching mechanism having

insulated portions, (represented by the bars H
and H m Fig.9.) Therearecontact-makers

P, which are in .electrical comnection with

the bar H, and other contact-makers P’ in
connection with the bar H'. The contact-

makers are arranged in pairs and are movable

over contact-peints which are connected to
different wires of a bank of wires 91. -
B represents a magnet used for selecting a

particular pair of contact - makers, and A

represents another magnet used for moving
the selected pair-of contact-makers over their
contact-points. o |

The construction and operation eof these

pearts are fully shown and described m the

application from which this s a division.
here is a switching mechanism for each
telephone in the exchange, and adjacent to

and D. The magnet or relay C is an ordi-

nary one arranged to operate with a very

light current and is provided with two arma-
tures which have their ends polarized, as
shown at N and S, representing north and
south poles of the magnetized armatures. It
re-
vent shert-circuiting a talking-circuit includ-
ing hnes 32 and 34. *

When a current from the generator is sent
through the relay C ih one direction, it at-
tracts the armature which has its nerth end
adjacent to the pole of the relay, and when a
current 1s sent in an opposite direction
through the relay it attracts the armature
which has 1ts south end adjacent to the pole
of the relay. Connected to those two arma-
tures N and S of the relay C are two contact-
closing devices, one of which 1s connected to
the magnet B of the switch and the other of
which 1s connected to the magnet A. It will
therefore be apparent that if a current be
sent through tlge relay C in one direction an

“electrical connection will be made through

60

65 and S are pivoted, so that when a current i

with which a current may pass through the
magnet B, while if a current be sent through
the relay C in the opposite direction a con-
tact will be made by which an electrical cur-

rent may be made to pass through the mag-.

net A. There 1s located at a convenient
place I the central office a battery X, from
one side of which battery a wire 100 extends
with branch connections to the frame C’ of
the magnet C of each switch in the exchange.
It 1s to this frame\C’ that the armatures N

P ORI I

switching mechanism are magnets C |

[

also on the same telep

s0 that the pointer V2 1s o

change with branches to magnets B and A on
| each switch. The magnet

. is arranged teo
operate under a very light current-and has its

i armature D’ adjusted very close to the pole

of the magnet; and said armature is part of
the electrical ctrcutt which passes through
the magnet D and through the contact-pornt
71. The talkrmg«ctrcuit passes threugh the
magnet DD, but is not powerful enough to-op-
erete it. If, however, any other electric
current—as, for example, a current from the
generator(G—passes through the' magnet D, it
will be sufficiently powerful to actuate such
magnet and break the conmnection between
D" and 71, so that a current passing through
the magnet D camnot fp&ss by way of D’ ex-
cept for a fraction of its duration. From
contact-pomnt 71 the wire extends to the bar
or support H' of the switch, and from the
magnet D a wire 32 extends to a bmdmg-
post 31 on the telephone-box of the tele-
phone which belongs to that particular
switch. From the bar or support H of the
switch a wire 34 extends to a bimding-post 35,
ne-box. Krom the
wire 34 there is a branch to the relay C, and
from the relay C a connection 33 to the mag-
net-frame D* - The various contact-pemnts
in the telephone-box, most of which have
been described amd all of which will be ap-
parent by examining the diagrams in Fig. 9,
are connected up by wires m the manmner
ilustrated m said dizgram.

~ Assuming that a subscriber wishes to call

another subscriber, he first sets the pin V°

into a hole representmng the number of units
which are i the mumber representing ‘the
subscriber whom he desires to call. He then
removes his recerver .and adjusts the shide M
opposite the number
of hundreds of the subscriberwhom heé wishes
to call. He then turns hts crank " until the
bell rings. He then has electrical communi-

cation with the subscriber with whom he de-

sires to talk, and said subscriber has been
duly notified. The operation of removing

' his receiver, setting his indicator, and turn-

ing the crank G’ are all the operations that
he performs in calling any grven subscriber 1n
the exchange. All the other operations are
automatic and are as follows: Upon turning
the crank of his generator said generator is

7¢
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not in electrical connection with any hne ex- -

| cept at the moment when the disk 46-engages

the contact-spring 45. As this pomt is al-
ways at a given portion of the rotation of the

- generator-shaft a current sent from the gen-

erator is always in ene direction from the ar-
mature and to the line’ beyond contact-
spring 45. Upon each connection between

125
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46 a.nd 45 a cui'rent flows from generator as

follows: 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, D, D?, 33, C, 34, 35,36, K, 37, 33,
39, 40, 41, 42, 43, 44, 45, 46, 20. This is a
complete circuit i one direction through the

relay C, which causes said relay to attract
the armature N, closing connection between
C” and 47, when a current flows as follows:

X, 100, ¢V, 47, 48, B, 49, 50, X.
‘The operation of the generator operates
the relay C and causes impulses to be sent

‘through B, which in turn selects a pair of con-

tact-makers. This operation is continued

unf1l the plug V’ passes out of its

impulses representing hundreds have been
sent to central, when said springs move into

‘connection with the contaci-points 23 and
90. When that occurs, the current then

flows 20, 21, 22, 23, 39, 38, 37, K, 36, 35, 34,

C, 33, D%, D, 32, 31, 30, 29, 28, 27, 26, 25, 90

40, 41, 42, 43, 44, 45, 46, 20. This is an elec-

trical impulse sent in an opposite direction

through the relay C, which attracts the ar-

mature 35, making electrical connection with ;
_the contact-point 51, when a current flows as

follows: from battery X, 100, (', S, 51, 52,

30

- rows of contact-points.

35

40

45

50

53

0o

)5

55, 57, 43, 44, 45, 46, 20.

A, 53, 50, X.. This energizes magnet A and

moves the contact-makers P and P’ upward

step by step to succeeding contact-points in

has been moved upward far enough by re-
peated rotations of the generator 20 so that
thirty impulses have been sent, the
will engage the bell-crank 43 and shift it
from contact-point 42 to 57. - Then the cur-

rent from the generator is shifted from relay

> to ground through a bell-ringing device as

follows, Fig. 9: 20, 21, 22, 23, 39, 38 37, K,

36, 35, 34, H, P, to the selected contact-point
80, to the bank-wire 91, and along the con-
necte< wire to the branch 81, Fig. 11, there-
from to the bar H of the selected switch, 34,
39, 36, K, 54 (hook of
down,) 55, 56, Q.

| ground at the called tele-
phone to ground

at calling telephone Q, 56
. This operates the
ringer of both telephones, which operation
causes the arm Q’ to release the catches Q?
and permit the bell-cranks 66 to be moved

Fuints 67. The called subscriber removes
s receiver, when a primary circuit is as fol-

lows: Y, 58, 59, 60, 61, K,62, Y. The sec- |

ondary or talking eircuit is as follows: 59, 63,
64, 65, 66, 67, 62, K, 36, 35, 34, H, P, 1o the
selected contact-point, 80, 91, to 81, and H of
the called switch, 34, 35, 36, K, 62, 67,66, 65,
64, 63, 59, 68, 69,.70, 27, 28, 29, 30,31, 32
D, Dt D/, 71, I/, 82, to the line 91, and
thence back to 83 of ‘the calling-switch P,
i, 71, Ir, D*, D, 32, 31, 30, 29, 28, 27, 70,
69, 68, 59. - |

To release, the subscribers hang up their

receivers. At the calling-station the descent

engage-
ment with the springs 25 and 39 after nine |

When the slide M’

Ein Ve

4
!

called switch being |

‘nto electrical connection with the contact- |

magnet B 1s the electrical

e

of the receiver-hook causes the rod M* to en-
pawl M® and release it

om the rack M® which permits the said
rack and the slide M to drop again to their

age the tail of the

normal position. The descent of the hook
also causes the arm K° to engage the pin K*

' and move the bell-crank 43 from contact-
point 57 back to its normal position into en-

gagement. with the rontact-point 42. The
descent of the receiver-hook in moving the
arm K* also moves, through the connection
G4, the segment of a rack G, which move-
ment causes the generator-armature to make
two rotations during the time when the hook
1s descending. At the same time during the
descent of the hook and while the generator
is being thus given two rotations the contact-

! springs 74 and 76 make contact with 73 and

77, which first result, in a current as follows
at the mstant when the disk 46 engages the
spring 45: 20, 21,22, 23 72, 73,74, K, 36, 35,
34, C, 33, D%, D, 32,31, 75, 76, 77, 78, 45, 46,
20.. This current through C attracts the ar-
mature S and makes an electrical ecircuit
from battery X through the magnet A pre-
cisely as has been previously described. Im-
mediately thereafter during the further de-
scent of the hook and at the instant when the
disk 46 engages the spring 45 in the second
rotation of the generator this previously-de-
seribed current through C is reversed as fol-
lows: [20, 21, 22, 23, 72, 73, 78, 75, 31, 32, D,
D2, 33, C, 34, 35, 36, K, 74, 77, 78, 45. 46 20,
This reversal of the current through the relay
C closes the connection of the magnet B when
a current flows through that magnet from
the battery X, as has been previously de-
seribed. - ' -
_The current through the magnet A imme-
diately followed by a current through the

part of the opera-
tion which causes the switching mechanism
to return to its normal position. Also in the
descent of the receiver-hook the pin K3 en-
gages the upper portion of the bell-crank 686,
pushing- it downward until said pin passes
out of engagement with said arm, which
movenient {)fg the bell-crank causes it to be
moved away from contact-point 67 and to be
engaged and held by the catch Q.

it will be observed that the operations of
calling a subscriber are very much simplified
and are arranged so that thereisasmallchance
of error. By using a keyboard or indicator
which 1s set for any required subscriber and
which may be observed by the calling sub-
scriber before he operates his generator the
chances of error rising from selecting num-
bers during the process of calling is elimi-
nated. Assoon as he has set his indicator or
keyboard and is satisfied that it is at the
ritght indication the only operation reguired
of him is to turn the generator-crank G’ until
the bell of his generator rings. While turn-
ing the crank G, the slide M and the pin V*
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are moving upward directly before his eyes. | “non-interfering’’ device, which in this case

By reason of the termination of the teeth of
the ratchet-bar M? after the slide 1s moved up
a ceriain distance, which would be equal to
the greatest number of indicating-marks on
the slide M, further rotations of the generator
will not raise the slide and the pin V® The
upward moevement of the said slide does not
stop at the instant that the propeér connec-
tion is made to the required telephone, but

roceeds upward until the end of the ratchet
Kﬂ 1s reached or until the subsecriber stops
turning the crank C°. The bell, however,
begins to ring the istant the proper connec-
tion 18 made to the required subscriber, be-
cause upon the connection being made the
pin V¢ moves the bell-crank 43 from connec-
tiow to 1ts switch mechanism to connection
with the bell-ringing device, so that the bell
rings immediately. From this it will be ap-
parent that if the subscriber in turning his
crank observes that his indicating-slide M no
longer advances upward and the bell has not
rung at the time when it stops 1t will indicate
to the calling subscriber that the one to
whom he wishes to talk is busy. The reason
for the bell not ringing is as follows: It will
be observed by the diagram that a current
passing to the bell-ringer Q must go by con-

tact-point 54 through the hook K or by con- |

tact-point 57 through the bell-crank 43. At
the calling-telephone the subscriber has re-
moved his receiver, so that the connection be-
tween K and 54 is broken.
reach the bell-ringing device only when the
bell-crank 43 is moved to 57, which, as has
been previously shown, occurs when the pin
V? reaches the said bell-crank. In the called
telephone the bell-crank 43 is not moved, but
the subscriber’'s receiver-hook is down in its

‘normal position, if he is not busy, in which

case & current passes to the called subseriber
through the receiver-hook. From thisit will
be seen that the instant a called subscriber
removes his receiver he can no longer be
reached through the bell-ringing device. As

the bell-ringing devices of the called and call-

ing subscribers are in one and the same cir-
cuit, it will be evident that if the éalling sub-
scriber cannot ring the bell-ringing device of
the one to whom he wishes to converse it will
be evident that he cannot ring his own. It

will also be apgamnt that the talking-eircuit

is at all times beiween the contact-points 67

and the bell-crank 66, that this connection

1s normally disengaged until operated or re-
leased by the bell-ringer. From this it will
be apparent that as the calling subscriber

cannot operate his bell-ringer when he moves |
6o his switch to a telephone that is busy that |

this mability to operate his ringer prevents
him from completing the talking:circuit at
his own tetephone between 66 and 67. The

bell-crank 66 and contact-paint 67, together | : |
65 with the ringer Q, f{}rm what may be called & l phone-exchange~ a slide and guides therefor,

dred an

He therefore can |

1s purely mechanical, operated or brought
1nto operation by an electrical device.

The arrangement of numbers on the key-
board or indicator, as illustrated in Fig. 1, is
made for hundreds and any number of units
up toninety-nine,if desired. It is not neces-

sary, however, that the division between

units and hundreds be in this particular
form. For example, if the limit number of
the teleghones In the exchange is six hun-

twenty-five, there may be s’x grad-
uations for hundreds and ninety-nine gradu-

ations for the units, in which case the greatest

number of contacts made for any selection
would be six plus ninety-nine, which is one
hundred and five contacts as the greatest
number,

uations in theunits, in which case there would
be as the greatest number of contacts made
ten plussixty-three, equals seventy-three con-
tacts. By making twenty-five graduations
in the hundred and twenty-five graduations

1n the units there would be also a combina-

tion of six hundred and twenty-five tele-
phones; but the greatest number of contacts
made would be twenty-five plus twenty-five,
equals fifty. '

What I claim is— _

1. The combination with a generator, means
for operating 1t, means for causing electrical
impulses to be sent: by said generator at cer-
tain specified points in its rotations, and a

“circuit over which impulses are sent, of an

indicator, connections from said generator to
sald indicator for causing a movement of the
indicator for each electrical impulse sent by
sald generator, means for setting said indica-
tor for any required number of impulses, and
means whereby upon the completion of the
number of impulses for which said indicator
was set, sald indicator will cause succeeding
impulses to be sent over said circuit in a re-
verse direction. |

2. The combination with an electrical gen-
erator, means for eperating it, means for
causing electrical impulses to be sent by said

generator at certain specified points in its ro-

tations, and two circuits over which the im-
ulses may be sent, of an indicator, means
or setting sald indicator for any required

number of impulses sent over one of said cir-

cuits 1n one direction and any required num-

ber in the opposite direction over the same
circutt, means whereby said indicator will
control such 1mpulses so as to cause their
number and direction to correspond to the

There might, however, be ten grad-
uationsfor the hundreds and sixty-three grad-
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number and direction for which sald indica-

tor was set, and means whereby upon the
completion of the total number of required

ampulses said indicator will cause succeeding

impulses to be sent over the other circuit.
3. In a selecting'device for automatic tele-
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series of nuinbers on the face of said shde,
osite each of which numbers is a suitable
ole, & pin or plug adapted to be inserted in
any one of sait? holes, means for moving said
slide in its guides, and a switch or circuit-

changing.device located in the path of a pin

in any one of said holes, said switch being ar-

~ranged to shift an electric current from one
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electrical current

‘anism, a
eeiver-hoo
device, connections from the generator to

circuit to another when engaged by said pin.
- 4. In aselécting device for automatic tele-

phone-exchanges, o slide and guides therefor,

a series of graduations located on one mem-
ber and a pointer located on the other mem-
ber, means for setting said shde with the

ointer at any required graduation, a device

or sending a series of electrical impulses and
a ‘current-reversing .switeh through  which
such impulses are sent, connections from the
impulse-sending device to said slide for mov-
ing it one step for each impulse sent, and

means whereby said slide will operate said

current-reversing switch when the number of

impulses sent corresponds to the eraduation.

at which said pointer was set. |
5. In a selecting device for an automatic

telephone-exchange, a slide and guide there-

for, a pin or projection adapted to be con-
nected to, saxd sli(le at any one of a number of
different positions,aswitch adapted toshift an
from one course to another
when engaged by said pin, a current-revers-

ing switch, a device connected to said slide

for operating said current-reverser when said
slide has
an electric circuit including the current-re-

verser and the first-mentioned switch, a de-

vice for sending a series of electrical impulses

over said ecircuit, and connections from said

impulse-sending device to sald shide for mov-

ing it, the movement of said slide operating

first the current-reverser and subsequently

the first-mentioned switch. |

6. In a selecting device for automatic tele-
phone-exchanges, a vertically-movable shide,
a pin adapted to be inserted at different po-

sitions in said slide, and a pivoting-support |

for said pin, said support being arranged to
permit said pin to move with said shde.

7. In a selecting device for automatic tele-
phone-exchanges, a slide and guides therefor,
a projection on said slide by which 1t may be

‘moved by hand to any position in ifs guides,
a ratchet and pawl by which it.is held in any

?iven position, 4 propollin%—pawl, and means
or operating said propel ing-pawl so as to
move sald shde. |

8. The combination with a switching mech-
renerator, a bell-ringer, and a re-
211, of an indicating and controlling

said device for moving it to correspond to
impulsessent by said generator, means where-
by the movement of said device will control
such impulses so that they will cause a re-
quired series of movements of the switching

been moved to a particular position,

3

ﬂ

‘means for closing sald contact-m akin%
by the rotation of the armature at t

pulses, and electrical cir
impulses tmay pass, of devices

-and an adjustable

7

mechanism and then cause an operation of
the bell-ringer, and means for causing sald

device to be returned to its normal position

by & movement of the receiver-hook.

9. In a-selecting device, an electrical gen-
“erator, an electric circuit. and a contact-clos-

ing device so arranged that an electrical 1m-~
pulse will be sent over said circuit once dur-

Ing each rotation of the armature of said gen-

erator, means operated by the rotation of

FAS
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sald generator for reversing the direction of

such impulses after a predetermined number

have been sent in one- direction, ‘means for -

shifting such impulses to a different course
after a predetermined number have been

sent in the reversed direction, and an adjust-

able indicator for controllirig the number of
impulses sent in each direction over said elec-
tric circuit. | - '

10. The combination with a generator for
sending a continuous series-of impulses, and
an indicator for controlling the distribution
of such series of impulses, of means by which

said indicator may be set by hand to vary:

the distribution of impulses, and means for
causing an additional movement of said indi-
cator by the operation of said generator.

11. The combination with a generator for

sending a continuous series of impulses, and
an indicator for controlling such'continuous
series of impulses, of means for moving said
indicator by the movement of said generator,
and a current-reversing switch operated by

the movement of said indicator.

12.° The combination with an electrical
generator, means for rotating 1ts armature

by hand, and automatic means for accelerat-
ing the speed of the armature at one part of
its rotation, of a contact-making device, and
device
e time
when it is automatically accelerated.

13. In a station-selecting device provided

‘with means for sending a series of electrical

impulses,-a switch arranged to automatically
reverse the direction of such impulses after a
predetermined number have been sent, a sec-
ond switch arranged to automatically shift
the impuldes from one course to another at a
predetermined point in the series, and nieans
by which said device may be set so as to
cause said switches to act at any desired
points in the series. . |
14. The combination with an electrical
cenerator for sending a series of electrical im-
%circuits over which such
for controlling
the direction and course of such impulses,
indicator by which said
devices may be set so as to automatically
control the number- of such impulses 1 two
directions over one of said courses. -
'15. The combination with an electrical

‘generator for sending électrical impulses, and
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electrical circuits over which such impulses t30
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may pass, of devices for automatically divid-
(1 & continuous series of such impulses into

and

course over which the

¢ set so that any desired numb

means for sendi impulses there-

from, of g movaﬁ:ﬁe indicator irovided with

means for controllirig the fdiStriE

Impulses, and means for o erating said indj-

cator by the movement og’thé'generator.' '
17. The combination with a generator and

18. ‘The combination with g, generator and
means for sending & continyoys series of elec-
trical impulses t erefrom, ‘of two switches
adapted to divide said series of impulses at

Lustable indicator by which said devices mayv |
er of such im-

pulses will be in the first two parts and the
' ' e 1 thi | anindicator adapted to

1N succession, and

. - switches successively by
three parts distinguished by the direction |

pass, and an ad- ,

ution of such

829,419

for operating said
the movements of

lwo points, and means
sald generator.

19. The combination with, a generator and
means for sending a series of electrical im-
pulses therefrom, of twao switches adapted to
' d series of impulses at two points,
operate said switches
means for operating said
indicator from said generator.

20. The combination with g telephone se-
lecting device adapted to send @ series of im-
pulses, of a crank by which said selecting de-
vice 1S given a primary
cetver-hook by which it js given g secondary
operation, means by which upen giving said
selecting device a primary operation the de.
ired station of a telephone-exchan -
automatically selected and signaled, and

ﬁrich upon giving said selecting
device a secondary operation Y a movement
of the receiver-hook the devices used in se-
1l be returned to their normal posi-

Signed at
of October,

Chicego,

1903. : -
- NILS EMEL, NORSTROM.

Witnesses: .

THOMAS Hawkes,

WM. A. RowLanp,
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Illinois, this 30th day g




	Drawings
	Front Page
	Specification
	Claims

