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1o ull wham it may CONCErn.:
Be it known that I, Frans GunNar

AGRELL, a subject of the King of Sweden,
~and a resident of Stockholm, Sweden have
b mvented certain new and useful Improve--

~ ments in Senders for Selective Systems, of

‘which the following is a specification.
This invention relates to signal switches

~ for telephone instruments and more particu- |
10 larly to switches which are used at a sub-

| sorlber s station in a telephone system where

the connections between dlﬂ'erent subsciibers

are made by an electro-mechanical exchange
by the selective operation of a number of re-
15 l&yb
been described in my co-pending application
S{‘I No. 389,855 and aselectiverelaysystemin

co—pendmg application Ser. No. 338,309. |

.- The object of this invention is to pm‘ﬂdu ;)
20 switching arrangement at the subscriber’s
~station which after having been set for the
number of the subscriber fo be called auto-
matically makes the connections necessary

- to.select the desired subscriber and operate

the called subscriber. © To accomplish this re-
sult I provide two switches at the subscriber’s
station, one that 15 'to be set by the sub-
scriber in a position cormspondmﬂ' to the
nuinber desired and another operating in
conjunction with a switch hook and adapted
to.send out the impulses for which the first

0

switch has been set in the right succession |

36 and also to perform the mnctmns of an ordl-

" nary hook switch. .
In the accompanying dlamngs 111{(‘ parts
have been frwen smulm reference numbers.

Figure 1 1s a section of a wall set provided |

with the switching arrangement to be de-
seribed and shows the SWlt(‘ll which 1s to be
set by the subscriber in order to send the im-
pulse required to operate the sclecting sys-
tem. Fig. 218 g front view of said wall set

40

45
switeh hook a,:n.d the switching mwham%m

which operates in conjunction Wlt]l sald hook |

to provide for the right succession of the dif-

ferent impulses mq,uned to select a number
i, 3 18 a section on the line
3—3 in iun' 1, showing the contacts, brushes

50 of four digiis.

and ]‘Levera of the hrst mentioned swmchlng
mecharllsitl

A telephone system of this kind has

5 the connecting devites at the exchange so as
to make a mnne(.,tmn bttween the calling and

with th@ fmﬂ‘t wall removed showing the
| These brushes engage contact plates 21 and

‘Fig. 4 is a diadgram showing |
one way ol wmactmg up a tel-ﬂphone mstlu-- | to.

ment prowded with a switching device a1
bodying my invention. '

55

Referring now to Figs. 1 and 3, at 1 s

shown & plate upon which the firgt swztchm%

‘mechanism, which hereinafter will be calle
the signal controlle.l
sald plate 1s an msulatmg segment 2 carrying
Twelve swch: plates are
‘mounted between

is mounted. Upon

contact. plates 3.
provided. On a shaft 4
the plate 1 and the support 5 are pivetally

mounted four sets of L.ushes, 6, 7, 8 and 9,

the ten positions possible.

As shown in Ifig. 3, the three brushes be-.
longing to one set enuafre adjacent contact

60

65

‘each set consisting of three br ushc,s msulated |
from each other and from their carrier 10
which has a lever 11 by means of which the
brushes can be turned so as to take any of

70

plates and it will be seen from the diagram, .

Fig. 4, that when a brush a,dv&nces to the

next plate a new combination is produced,

so that the twelve contacts give ten different

combinations. I have assumed that the

number to be selected has four digits, corre-

sponding to a total number of subsvubers
equal to ten thousand. TFor smaller ex-

75

80

changes the number of sets can be le(luced ..

and _101 larger exchanges it has to be in~

creased. The levers 11 of the brush sets

pass through slots in a cover 12 upon which
are plawd figures ranging from 0 to 9, as

shown in Jﬁlg 1, and unhuate the corre-
sponding positions of the contact brushes.

As seen in Fig. 1, the different sets of -

80

brushes go clear of each other so that any set

can take any of the ten positions independ-
ently of the others. ILach brush is connect-
ed ta a lug 30 by means of a flexible condue-
tor 31.

" Referring now to Fig. 2. a SWItch hook 14

is mounted upon 4 auppmtmﬁ plate 13.
The mner end of the hook has a geared seg-

ment 15 which engages a pinion 16 mounted

upon a shaft 17 which carries three brushes
18, 19 and 20 insulatedly mounted thereon.

22, 28 and 29. Mounted upon the shaft 17

is also an escape wheel 23 which 1s engaged

by a pawl 24 operated by an &rmatule 25 of

T‘w ,

90
95

100

an electro-magnet 26 arranged so that when
the current is broken the pawl releases, the
escape wheel and advances if one tooth.
Every teoth of said escape wheel cox responds
to. a certal o p{:-mtmn of the sthch

105
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- that corresponding brushes, for mstance; 74,

Crt
wn

“is connected to ground.

" tacts of the inner ring.

‘movement the switch arms 18, 19 and 20 will

‘Assuming 7 to be the set of brushes that is to

ference and each have two blades eleetrically

2

switch hook is kept in its lowered position by |

means of the receiver (not shown in the draw-
ing) and is raised by means of the spring 23
when the receiver is taken off the hook, re-
leasing the escape wheel tooth for tooth as
will be described hereinafter. During this

sweep over one third of the circle, making
seven different connections. Of these seven
nositions four are used for sending impulses

027,469

position connects the bell and-the condenser

to the line, as in an ordinary common bat-
tery set. If ringing current is sent out on

the line 41 it will go to the segment 21* and
from there to the brush 20, to the lowest seg-

lead 43, condenser 44, bell 45, lead 46, to the
uppermost segment 22* through the switch
arm 19, to the se¢gment 21%, and from there
out on the line 47 back to the station. The

of the selecting operation, one 1s used for
connecting the instrument in the ordmary
way for receiving an incoming signal and the
two other positions are used to connect the
talking circuit of the instrument to the hne.
Before describing the operation of the de-
vice in use 1t may be mentioned that m the
automatic system referred to the current 1s
broken away from the line at the exchange
for & moment after a step of the connecting
and selecting operations i1s completed. The
electro-magnet 26 is so connectéed in the cir- !
cuit at this time that whatever position the
switches may have it is always in the circuit,
except for this short interval between these
Successive operations. Thus 1t will be sc¢en

bell will now ring and when the called sub-
scriber takes the receiver off the hook the
switch will advance one step in the direction
of the arrow. The talking circutt is thus
formed and can be traced from line 41, seg-
ment 214, brush 20, second segment 224
lead 48, lead 49, transmitter 50, lead 51, in-
duction coil 52, lead 53, lead 54, second seg-
ment 228, brush 19, to segment 21" and back
to the line 47. F¥rom the transmitter 50 a
part of the current goes through the lead 56,

43, lead 58, to the segment 227, and from
there through the brush 18, segment 28, lead
59, lead 60 to lead 54, which means that the
inductive coil 1s shunted by the inductive

that as soon as a step of the operation 1s
completed the electro-magnet 26 will oper-
ate the pawl 24 so as to release the cscape
wheel 23 one step and advance the consecu-
tive switch to the next position. .

. Referring now to Kig. 4, 32 represents
diagrammatically the signal controller and 33
the consecutive switch. To avoid confusion
and complication-of the drawimg 1 have-
shown only three sets of brushes 7, 8 and 9

resistance of the electro-magnet 26.  During
the whole conversation the magnet 26 will
thus be energized and the switch 33 will be
 kept in its sccond position during that time.
When the subseriber puts his receiver on the
ook 14 again the switch
position of rest. L

When the subscriber calls up the switch
will advance one step as before, forming the
talking circuit and putting in the relay 26.

corresponding to_the first three digits ol the
number to be selected. They are connecteq
to the segments of the outer ring of the con-
secutive switch 33 in the following manner:

make the connections for selecting the first
digit, 8 a set of brushes corresponding to the
second digit and 9 a set of brushes for the
third digit, it will be seen from the diagram

8* and 9* are connected by lines 34, 35 and.
36 to adjacent contacts 224 brushes 7°, 8%

This signals the exchange in -the manner

~deseribed in my co-pending application Ser.

No. 389,855 and causes the subscriber’s line
to be connected with a selecting circuit.
During this operation the current will be
broken once, which causes the electro-mag-
net 26 to release and advance the switch 85
one step, so that it now is in its third posi-
tion. In this position the both sides of the
line 41 and 47 and the ground are connected
to brushes 74, 78 and 7¢, respectively.. =

ment 224 on the diagram, through lead 42,

will 20" baek to its

70

80

&5

through the electro-magnet 26, lead 57, lead

90

95

100

105

110

Assuining now that the subscriber has set

and 9® are connected by means of the leads
37, 38 and 39 to adjacent contacts 22* and
the brushes 7°¢, 8 and 9°¢ are connected by
means of the leads 40, 41" and 42’ to adjacent
contacts 22¢. In the inner ring there are !
two segments 21* and 21® each occupying
one third of the circumference. Itach of
these segments is connected to one side of the
lines, respectively. Theinner ring is occupied
by the three contacts 21°, 28 and 29. 21°
| The brushes 18, 19
and 20 each ride over its third of the circum-

connected, one of which rides upon the-con-
tacts ol the outer ring and one upon the con-
The switeh 1s shown

the brushes for the number desired previous
to taking the receiver off the hook 14 and as-
suming that the position 1s the same as that
represented in the diagram, corresponding
to “059.. .7, the following connection will
be made: From brush 7* which is connected
‘to the line 41 current goes to the segment 34,

lead 61, lead. 62, contact plate 3%, to brush

7¢ which is connected to ground, and fromn
brush 7%, contact 3% lead 63, lead 64, clee-
tro-maenet 26, lead 57, three-way condenser
44 lead 65, lead 62, contact 3%, to brush 7°
and cround. _

nations mentioned in iy co-pending apnlica-
tion Ser. No. 389,855 and the current going
through these cireuits selects the thousand

in the diagrain in its rest position and in this | digit.  When this connection is performed

This eives one of the combi-

115
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the crrent will be broken away from the line | 1ead 43, condenser 44 lead 6? leﬂd 66 lead

and the relay 26 will advance the switch 33

to 1ts fourth posltlcm where the brushes 8 are

connected to both. sides of the line and the
ground, respectively.
1s set on the number 5 making the con-
nection frow: brush- 8 which is now con-
nected to the line 41, segment 3%, lead 73,

lead 64, elect: f}mma,f:rnet 26, and fmm thele

10

. the current going to said. circuit selects the

15

20

‘Llnough lead 68, le&d 69; to contact 3° and
the brush &8¢ Wmch is connected to ground,

desired hundred digit and when this opera-
tion is performed ¢

A connection IS now
immed Petween the one side 47 of the line
through the brush 9®, contact 3% lead 68,

- electro-magnet 26, lead 64, to secrment 3K

20

30

40

~ ment 29, brush 18, se mnent QQE

50

“three already desecribed.
for instance, 74, 7% and 7¢, are set in the third |

55 position, 4. e., where brush 74 makes contdct:

and to the brush 9‘* whlch 18 connected 0
ground.
cannwtmns selects the ten-digit and when
operation is performed current is broken
through the electro-magnet 26, allowmg the

switch 33 to advance to its sixth position in.
which the brushes 6 (not shown in Fig. 4) |
is connected through contact 34, lead 66,
lead 67, condenser 44, lead 57, electm—mag- -
‘net 26, Jead 74, contact 3%, to 7*3 and ground,
that is one side 47 of the line is connected

are connected to the line and ground, respec-
tively. The current through said cir cuit

will select the unit dlﬂlt of the number de-
- sired and when this operation is performed

the current will be broken in electro- -magnet

26, allowing the switch 33 to advance to its

swenth and final position, w hich is the talk-
ing position of the calling subscriber.
(_oxmmtlons of this ])Obltlﬂll are the samo as
in the second position. The talking current
ooes from line 41, to segment 214, brush 20,
last segment 2‘?"* Jead 49, tlansmltter 50
lead 51, mductmn coil 52, lead 60, last seg-
ment > 2% brush 19, s;emnent 21“ to the
other suie 47 of the line and the electr 0-1nag-
net 26, shunting the induction coil on the
one side thlough lead 56 and on the other
side through lead 43, lead 42, lead 70, seg-
lead 71

and 1ead 60.

It now only remains t{) show th(_, srlvcn'
| 18 set out 1 my vae mentioned co-pending

other combinations that can be obtained by

the signal controller 32 i addition to the
f a set of brushes,

~ with contact 3" the connection can be traced

from the one sule 41 of the line, which is as- |

? su{med 1o be in connection w1‘rh brush 74,

through contact 3¢ lead 63, lead 64, eluctm-—-
60 nmo*net 26, lead 57 lead 43 mndensel 44,
le%d 67, leads 66 and 72, to segment 3”

brush 7‘3 which 1s assuine l to be In connec-

' tion with ground, and fro. 1 the other side of

the hne 47, thmugh bru: 1+ 7%, segment 3%,

- @b lead 73 lead 64, electro-1 agnet 26, lead 5{,

This set of brushes :

hé current in relay 26 is
“broken, causing it to releﬂ,se the switeh one
more step so that it now occupies the fifth
“position 1 which the brush 94, 9% and 9° are
connected to both sides of the line and.

~ ground, respectively.

 96 lead 64, 1ead 73,
7¢to ground and 7" is connec-ted directly to

The current- going through said

“connected {luectly
lead 68, electro-magnet 26, lead 64, lead 7 4
and contact 35,

The |

lead -64, and cnntact 3*“ |

72, contact 3%, and thmugh ‘brush 7° to

3

frwund In thls combination both sides of

the line are directly connected together and
... 78
In the second p()sﬂ;lon (7* an 3%) 74 is

also to ground through a condenser.

connected through segment 3%, lead 62,lead =

65, condenser 44 lead 67, lead 66, le&d 72,
-segm.ent 3°, to blllSh 75, fmd also thmugh_ |
15

said wndensel lead 43 le&d 57, magnet 26,

lead 64, lead 63 c()_ntﬂ,ct 3¢ cannected to.
- brush 7‘3 and f:-'mund Thus both sides of
‘the line are connected to ground thmugh
the three-way condenser.

In the fourth posmon (74 on 3”) 7A s
connected through contact 32, lead 72, lead
66, condenser 44 lead 43, 57, eler_,tlo mafmet

contact 3%, and brush

ground through contact 3%, lead 69, lea,d 68

electro- mfwnct 26, lead 64, Tead 7 3, segment
3%, and brush 7°. |

The fifth combination (74 on 31“‘) has been
already described.

“In the sixth combmatmn (7* on 3¥) 74 is
to 7% over a contact 3,

In the seventh combmatzon (74 on ‘3‘*) 7B

through the condenser to ground. In the

next position (7 on 3¥) the same connection
will be made with the exception that brush
74 is connected to ground mstead of 73, so
that in this cﬂmbmatlon the side 41 of the
line will be connected to ground through the

condenser.

In the ninth p{)Sltmn (74 on 3") 74 18 con-
nected to 7° through 31, lead 66, lead 67,
condenser 44, leml 57, pleotlo-magnet ‘3”6
In this mmbma-—
tion bﬂth sides of the ]me are connected

through a condenser. - |
Thc tenth combination 6* on 3’) has &1~
ready been described.

The influence ef the d Liferent Lonnectmns
upon the switching devices of the exchange

applications. 1t is not thought necessary to

80

85

90

95

100

105

110

115

deseribe the same here as this application has

to do with the switching devices by means of
which the connections

mentioned can be
casily obtained in a mmple manner.

From the above description and the ac-
companying drawings illustrating my inven-

tion it may be seen that I have provnled
switching mechanism-at a subser iber’s station

cor re%pomhng with the desired number; will

120

125
‘Wlnch a,fter having been set to the position’

automatically make the connections neces-

sary for transmitting the impulses required

| to sclect thlS number when the recewer 18 re-—- 130 _




10

15

20

20

30

35

40

49

4

927.469

moved from thé hook. It -is believed that | diﬂ’erenﬂ' connectionsibigtwe,en 2 nuinber of

for the first time in the history of telephony
the real automatic signal transmitter has
been devised. The advantage of such a de-
vice over devices where the-selection 1s per-
formed step by step by the subscriber will be
self evident. | | -

As. many changes could be made in tlie
above “construction and many apparently
widely different embodiments of my mven-
tion designed without departing from the

scope thereof, I intend that all matter con- |

tained in the above description or shown .in.
the accompanying drawings shall be mter-
preted as illustrative merely of an operative

embodiment of my imvention and not in a

limiting sense. o

What I claim 1s:— - _

1. In a device adapted to make different
connections between a number of conductors,
the combination of a number of sets of con-

‘necting members normally disconnected

from the conductors and each adapted to

make any one of several diflerent connec-

tions, means for predetermining the connec-
tion to be made by any set 0% conneeting
members, and means for successively con-
necting the sets of connecting members with
the conductors. u - | o

2. In a device adapted to make different
connections between a number of conductors,
the combination of a number of sets of con-
necting members normally disconnected
from the conductors and each adapted to
make any one of several different connec-
tions, means for predetermining the connec-

tion to.be made by any set of connecting

members, and means for automatically con-
necting the sets of connecting members in
SUCCesSIon. - ) - e

3. In a device adapted to make different
connections between a néimber of conductors,
the combination of a nymber of sets of switch
arms normally discohnected from the con-
ductors, a number of:contacts adapted to be

engaged by said switch arms, connections

between said contacts corresponding to the

~different connections to be obtained, means

00

090

6O

- 65

for varying the r!el-"&tive position of said

switch arms and.éontacts, and means for

connecting the sets of switch-arms to the con-
ductors in succession. S |
4. In a device adapted to make different

connections between a number of conductors,

the combination of a number of sets of switch
arms normally disconnected from, the con-
ductors, & number of contacts adapted to be
engaged by said ‘switch arms, connectwns
between said contacts corresponding to the
different connections to be obtained, means
for varying the relative position of said

switeli arms and contacts, and means for au-

tomatically connecting the sets of switch
arms to the conductors i successlon.

| sets corresponding to.

conductors, the combinatiory 81 a number ot
sets of connecting members normally discon-

nected from the conductors and adapted to
make any one of the different-connections, &

switch adapted to connect said sets of con-
necting members to said conductors - suc-

cession, a switch hook mechanically connect-

ed t8 said switch and adapted; when said hoelk
moves from the one to the other of its ex-

treme positions to cause said switch to con-
nect one after the other of the sets of con-
necting members to the conductors,” and

means for arresting the movement of said
switeh in any of its positions and for releas-
ing the same step by.step. - '

6. In asignal transmitter for the o eration
of selecting devices by means of

ifferent

70

30

connections between three conductors; the

combination of a number of sets of switch

arms adapted_to ride over contacts, each set
being pivotally mounted and provided with

means for setting the same in different posi-
tions with relation to said contacts, there

“being as many sets of switch arms as there

are -digits in the number to be selected and
each set being provided with three contact
members each adapted to- be connected to

one of the conductoérs, aforesaid contacts
being so connected by means of condensers

89

90

95

and resistances that for each position of a

set in relation to said contacts a connection

corresponding to the humber of said position

is formed between the contact members of
said set, a switch adapted to connect the con-

100

tact members 6f eath set to.the conductors,

a switch hook adapted to connect mechanic-

ally to said switeh so that when said hook

is moved from fhe-one to the other of its ex-

treme positions said switch will take 1ts sev-
eral positions in succession, and means for
arresting said switch m any

yst,erp. | e o
7. In a signal transmitter for the selective

of its several
.rgosfomns ang- for releasing said switch step

105

110

'OPel‘ﬁtiOIl of selecting devices by means of

different - connections ¥ between three -con-
ductors, of which the-third conductor may

be ground, the combination of a number of
sets of pivotally mounted switch arms each

having three contact springs, the number of

the ‘number -of digits
to be selected, a number of contacts adapted
to be engaged by said contact springs, each
position of said switch arms forming a con-
nection with sald contacts corresponding

to one digit of the number to be selected,
means for moving said -arms independently
‘into different positions, a switch adapted

to.complete said connections with the con-

ductors, a switch hook mechanically con-
‘nected to said switch so that when said hook
moves from one to the other of its extreme -
._ on. | positions said switch will take its several
‘5. In asignal tragsmitter adapted to make | positions; in succession, an cleciro-magnet, 130

115

120

125
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and means controlled by the armature of

said electro-magnet adapted to arrest the

‘movement of sald switch while current

passes through said electro-magnet and to

release and advance said switch step by step

successively through its several positions as
the current is broken. | |

8. In s signal transmitter for the selective

operation of selecting devices by means of
different connections between three con-
ductors, of which the third conductor may
be ground, the combination of a number of

sets of pivotally mounted switch armseach

havire three contact springs, the number of
sets corresponding to the number of digits

" to0 be selected, a number of contacts adapted

20

 into different positions with relation to sard-
contacts, a switch adapted to complete said.

20

30

to be engaged by said contact springs, each

position of said switch arms forming & con-
‘nection with said contacts corresponding to

one digit of the number to be selected, means
for moving-said switch arms independently

connections of each “set successively and
automatically to the conductors, said switch
heing also adapted to alternately conmnect
the ringing and talking circuits as the re-
ceiver 1s. placed on or removed from the
hook, a switch hook mechanically connect-
ed to sald switch so that when sald hook

~ moves from one to the other of its extreme

35

positions the switch will take its positions
in suceession, an electro-magnet, and means

controlled by the armature of said electro-.

magnet for alternately holding, and releas-

B __-Witnesses L

| as the current is flowing or broken, the wind-
| ing of said electro-magnet operating in the

connecting circuit of said contacts so that

the switch is arrested in its movement as
long as the current passes therethrou h. .

operation o _
different connections between three. con-

| ductors, the combination of & number of

sets of contact brushes, each set comprisin
three brushes each adapted to be connecte

through a contact to one of said conductors,

a number of contacts adapted and *a;rrsmg'eci

to be connected for the operation of said se-

lecting devices, means for moving said sets
of contact brushes into several different po-

sitions in engagement with said contacts, &

switch arranged and adapted to connect each -
of said sets of contact brushes to said con-
ductors successively through several posi-

40

9. In a'si%nal transmitter for the selective .
selecting devices by means of

49

b0

59

tions, a switch hook adapted to operate said

switch mechanically, and electrically oper-

ated means adapted to advance said switch

intermittently ‘@nd succestively through its
several positions or to hold the same in any
one of said positiong, the operation of said

last named means “being determined -auto-

matically bf&:' the operation of the several
devices of the system with which it is used.

60

65

. Signed at New York city in the county of .

New York and State of New York this 30th

day of Jul)i‘%lD; 1907.

NS GUNNAR AGRELL.

Lrwis J. DooLITTLE,

~ ing and advancing said switch step by step | k H. W. ForsyTH.



	Drawings
	Front Page
	Specification
	Claims

