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To all wlom 7t may concermn:

Be it known that I, Epmunp LaxND, a citi-

zen of the Dominion of Canada, and a resident
of Grand Rapids, county of I<Ienz11:>1 and State

of Michigan, have invented a new and. useful__

Improvement in Telephone Systems, of which
the following 1is a specification. |

My invention has forits object an- 1mprove~
ment 1n the operation of trunk-+lines between

offices in a telephone-exchange or between

parts of the same office 1n a telephone ex-
change. The improvement effected is along
the lmee of rapidity of operation, economy in
trunk-line investment, and the amount of op-
erators’ time oeeup1ed by the various trunk-

- 1ng operations.

In present practice of switching telephone-

lines by means of manual systems utilizing

trunk-lines between operators in the same or

- different offices the generally-utilized method

1s to cause the trunk-lines to appear multi-
plied before each of a plurality of operators
who answer the calls of subscribers, the other

end of each such trunk terminating in a spring- |

jack or a plug under the control ot an opera-
tor whose particular duty it is to connect the
trunk with a called line. This last-mentioned
end of the trunk appears in but one place, and
its terminal is usually a plug. With this are
associated signal devices, and an order for a

connection usually reaches the operator in

zharge of the trunk end over a special tele-
onone-circuit known as an ‘‘order-circuit?
ar ““call-circuit.” The telephone of this per-
301N, ueually called an *°
ator,’
other circuit by means of keys.
operators having access to the multiple jacks
of the trunks Iee,ehlnﬂ" this incoming-trunk
operator may speak to her upon the eell ~G1r-
cuit, give their orders, and receive from the
incoming-trunk operator the designation of
the deIduel number of a trunk which is not
In use.

The number of tranks which may wisely |

and with economy be terminated .upon a po-
sition of the incoming-trunk switchboard in
charge of a given 1neom1ncr—trunl{ operator is
such a numbel as she can I{eep 1In use by her
maximum effort during the busiest hours of

traffic. To provide a greater number of trunks

than this is to u‘tlll,ge mvestment with less
than a maximum economy, and to provide
fewer than such a number is to fail to utilize

‘the services of the operator in the best way.
It is a fact well known to those skilled in han-

in a group of ten will carry,

incoming-trunk oper-

is kept connected oonetantly to the
The various

| the call.

' _dlmcr' telephone traffic that" the eﬂimeney of
- each trunk of a group of trunks connecting

two parts of an exchange varies as the num-
ber of trunks in a group. For example, un-
der certain systems of. trunl{mg, 1in which 1t 1s
considered obligatory to provide at all times
enough trunks so that no call will fail by rea-
son of all trunks being busy,each of the trunks
say, seventy-five
completed calls in a day, while each of the

trunks in.a group considerably larger than
ten—thirty or-forty, for example—will carry
very many more completed calls in a day, the

number. being approximately one hundred

and fifty. In case the number of trunks be-
tween two offices is qmte lare‘e enough to se-
cure this very great increase in efﬁe1eno*yf of
each trunk and vet in which by an arrange-
ment of the trunks of the group into emal]et
groups the smaller groups contain, say, only
ten trunks each the efficiency of the entire

number is kept down to approximately sev-

enty-five completed calls in aday. Itis there-
fore of distinct advantage to keep the trunks
between two offices in as large a group as is

‘warranted by the traffic and not to subdivide

at an expense due to lower eielenev the
trunks into smaller subgroups. My inven-
tion operates to this end by maintaining the
efficiency of trunks and by rendering poeeﬂ:)le.

a method of operation which dlepeneee with
other present disadvantages.

My invention is illustrated in the eeeompa-
nying drawings, in which— |
- FKigure 1 1lluetretee a connection between
two subscribers in different offices or in dif—
ferent divisions of the same office.  Fig.
representsthe mechanism of the rotary ewweh
Fig. 3, the elements of a phase of my evetem
IHVOlVIIl'D' connection ‘through another auto-

matie ew1teh and Fig. 4 the elements_ of the

release devlee of the rotary switech. .
Similar characters refer to similar perte
throughout the several views. -
Referrmﬂ' now to Fig. 1, 1is the telephone
set of a eubeerlber represented to originate
21s the telephone set of a e_ubeember
represented as receiving that call by a con-
nection through the circuits and mechanism.
3 and 4 are the limbs of the line of the call-
ing subscriber, and 5 and 6 the limbs of the
line of the ee]led subscriber. The lme of -

limbs 3 and 4 enters the switchboard in the
central office and is there connected to a jack
or to multiple jacks, as well as to signal ap-

peratus.

I show in the drawings two jacks
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connected with the line in question in-a con- |
~dition which would exist inamaultiple switch-

board of a tyvpe in general use.

plug 8 when the lighting of the signal-lamp

9 announces the makmﬂr of a call bv the sub-
This call is made by the removal ot
Current from
- the battery B, flowing throuo‘h one winding

scriber.
the receiver from 1its hook.-

of the line- relav 10, the contact of the arma-
ture 11. with its point 12, passes over the

~ limb 4 of the line, through the circuit ot the
telephone 1, to the central office over the limib

3. through the contact of point 13 with arma-

ture 14, through the other winding of the re-

lay 10, again to the battery B. The relay 10,

closmﬂ‘ contact at 15, lights the signal-lamp 9,

as mentmned The insertion of the plug 8, as
mentioned, causes current to flow from the
battery B through the lamp 17 and its resist-
tance 18 by contact of the plug-sleeve 19 with
the test-bushing 20 of the jack 7, through the
winding of the relav 21 to crround
eration of this relay disconnects the limbs 8

and 4 from the. relav 10 at the points 12 and.
13. By inquiring from the subsériber the
operator learns through the agency of ‘her
telephone set and llstenmcr-kev 22 what line

1t 1s that he desires, and if -the exchange in

whlch these thingsare happening be one hav-

1ng a plarality of offices she will learn as well

in what division of the exchange the. called |

~subscriber lies. . This will be md_lcated to her
by some prefix, such as ‘‘Main,” °
&c., or some peculiarity of the called num-

ber—as, for example, the first digit of the

number. - The significance of this - division
designation is to cause the operator to choose
from among the several major groups of the

trunks that oroup which has trunks leading

to the office containing the désired subscriber.
‘Asto which of the various trunks she shall use

for the connection she has no concern. and this

1s a dlstmctlon from systems now in common
use.
there be provided before her a large number

of trunk-jacks connected with lines having
their trunk-jacks before other operators in
her own office, but only that she have a limit--

ed number of trunk-jacks, found sufficient by
calculation or experience, to care.for the

largest number of connections with the dis-
Into

ta,nt office at the time of greatest traffic.
one of these jacks belonﬂ'mﬂ' to the group of
trunks leading to the desired office the oper-
ator will place the calling-plug 22 of the cord-
circuit she used to answer the calling sub-
scriber. = The jack formed of parts23,24, and

25 represents such a one, and the parts of the
plug 22 registering Wlth the jack partsin the

order named, are 26, 27, and 28. The first
result’ of thls reglstry pE the lighting of the
signal-lamp 29. This 1s associated Wlth the

The jack (in-
dicated as a whole 7) may be considered to be
that with-which the operator will connect the

The op-

‘Central,” |

In my invention it is not necessary that"

‘ing effectively shunted out.

'thl‘ouﬂ"h the resistance R and also the lamp 28
i1in shunt will causethe lighting of the lamp 29,
‘the path being farther bv way of the contact -

‘31, thearmature 32 ot therelay 30, to cround,

at the grounded contact - piece. enwa#ed bv-

| the wiper 37 when at rest 1n normal POSI-

tion. It is true the winding of the relay 30
is permanently in shunt with the lamp 29; but

its winding and its magnetic clrcult are sore-

lated to each other that the lamp 29 may be
brought to Sm‘nalmﬂ' brilliancy in shunt with
the Wmdmw The Wmdmr:r 33 18 of such re-

sistance and number of turns as not to permit

the lamp 29 to be brought to signaling bril-
liancy in series with 1t and the ba,ttery B, al-
though, as mentioned, the relay 30 1S now op-

' era,ted while the relav 33 1s not, due to 1ts

being short circuited by two ﬂ"round% The
rela.y 30 is more than a mere relay.  As an
electromagnet it is adapted to rotate by steps
the shaft 34. The means of this rotation will -

be more clearly described in relation to Fig. 2.

The shaft 84 carries three sets of contact-
wipers insulated from:- each other and from
the shaft and designated 35, .36, and 37.
These are designed to make successive con-
tacts by steps: “of the shaft 34 with contact-

pieces arranged in horizontal arcs for that
‘purpose. |
plurality of such contact-pieces, the number

Ea,ch of the three arcs: contains a

being governed by the tequlred number of
trunl{s from which one is to be selected.
Without complication one hundred sets of
contacts may be provided. - At any position
of the shaft other than the normal one the -
three sets of wipers will engage three contact- -
points, two of - which are the limbs of the

trunk-line and one of which is a circuit purely -

local. Bearing in- mind that there are sev-
eral such sw1tches astheoneunder descrlptmn,

‘each serving as a selecting device for a spring- -

jack, 1t 1s clear that the trunks which lead
from the switches to the distant office may be
mu]t1phed in the circular arcs of contact- -
pieces quite as trunk - lines are ordmanly
multiplied in jacks before operators.: Con:

sidering the limbs C and D as forming the -

trunk lea,dmﬂ' from the switch under conmder—

“ation, the contact-pieces C’, (C°, and C% are the

mulblple exposures of this llmb in any three

switches, C' being its appearance 1n the switch

under conmderamon, C? in another, and C? in
still another switch.  The limb D appears in
an exactly similar manner. The conductor K

differs only from the limbs C and D in that it

merely leads from switch to switch of a ﬂ'roup *
and does not lead away to the distant office..
When the shaft 34 i1s In a normal position,

the wipers 37 engage a contact-piece, whichis

grounded and has no other connection. “The

current which flows through the lamp 29 un-

der this condition 1s sufficient to illuminate it;
because of the resistance of the relay 33 be-
blmllarlv., the

| trunk - jack, and eurrent from the battery B i cur rentlecelved by the relay 30 in shunt with
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the lamp 29 is sufficient to rotate the shaft 34 | and. not in use aetu.&mtes the plug-seat sw 1tch

one step by the stroke of its armature 32. A

last result of this armature-stroke being the

breaking of the contact between it and the
point 31 the armature will fall away, and if
in makmn' the step of the shaft 34, caused by

this stroke of the armature 32, the wipers 37 -

- have engaged another contact found to be
grounded, |
other stroke, so continuing as long as ground-

ed contacts are engaged by the wipers 37.
The action here issimilar to that of the famil-

1ar vibrating bell. During these successive
strokes and steps of the shaft rotation the re-

lay 33 will not be energized, because it re-

mains short-circuited at all times when there
-1s contact between 31 and 382; but should the
wipers 37 engage a contact-piece upon which
there is no ground an immediate result would

“be for the current flowing through the lamp
- 29 and the relay 30 to flow through the wind-

ing 33 to ground, while 31 and 32 are in con-
tact. 'This current as described, is sufficient
to operate the re]ay 33, althouﬂ‘h the lamp 29

'will not glow nor the relav 30 attract its ar- .
First, the fur-

mature. Three results follow.
ther rotation of the shaft ceases. Second,
the armature 38 brealis contact with its point
39 and mal{es contact with the point 40. A

ground is thus placed immediately upon the

wipers .37, and so upon the contact-pieces in

all other sw1tches to which .the conductor, as
Third, the springs 43 and

K., 1s connected.
42, which are a,rmatures of the relay 33 and
are electrical extensions of the elements 25
‘and’ 24 of the trunk -jack, are connected,

through contacts 46 and 47, to the wipers 35
and 36 and, further, by contact to the limbs
C and D ot the trunk-line. As these lead to
the distant, office, terminatingin the tip 44 and
the ring 45 of the distant-trunk plug, it is evi-

dent that two conductors of the cord- circuit

are now extended to two plun*-conductors in
a distant office. pa

At the time the trunk has been selected, as

described, and the talking-limbs of the lmes
extended to the conductors C and D of- the
trunk-line the lamp 48, associated with the call-
ing- ];)Il_:ur of the cord-circuit, remains lrehted,

‘and. is intended to do so untll the I‘BIH,Y 50.

_ shall be energized.

The relay 49 at the distant end of the trunk -

has two windings so related to each other and
the limbs of the .trunk that they form a path
across the circuit, the middle point of this
path being’ grounded at the junction of the
two windings.,  An immediate result of the
- selection of the trunk by the rotary switch is
that the relay 49 is energized by current from
the battery B, through the winding 51° of the
cord-circuit repeating-coil, over the conduc-
- tor D of the trunk, through the various de-

scribed connections, through one winding of |
increase 1n trunk efficiency and: decrease.in

the relay 49, to trround The plug 52 belnﬂ'

the armature 32 will execute an-.

a call is reaching her on that trunk.

established talking - circuit.
sponse of the c&lled subseriber the path for

trunk. _ | _
mature 57 of the relay 49 at the incoming-

| ﬂ'round

of which 53 is the lever, foreing that lever-

into contact with the point 54 durmcr all the

time the plugis in normal condition. The
lamp 55, therefore, will be lighted by the en-

eroization of the relay 49, current for the pur-

pose flowing from the battery B’ through the
lamp 55, contact of the lever 53 with the point
54, contact of point 56 with the armature 57
to ﬂ'round -This illumination of the lamp 55
1s a signal to the incoming-trunk operator that

erates her lletemnﬂ'-kev 59 and so connects her

telephone in bridge with the limbs Cand D of '-

the trunk. At the same time, or approxi- -
mately that, she lifts the plug 52, operating
the pluﬂ'-%ea,t switch, breaking contact of the
lever 53 and point 54, extmﬂ'mshmﬂ‘ the lamp

55. Upon connertmﬂ' her telephonu with the
| t,runk as described, she receives from the dis-

tant opetatar the number of the called line,
tests that line in the multiple before her, and |
inserts the plug, it the line is not bUsy‘. Xt
1t is busy, she notifies the calling operator in
some convenient manner. If the connection
be made because the called line is not busy,
the originating operator may ring, and upon
the response of the called Subscmber conver-
sation may ensue. -
The relay 49 is .of many turns and hw‘h ro-
sistance, so that current from the b%tterv B
throngh the repeating-coil-windings 51° and
51 may energize it while not being of suffi-
cient volume to energize the relay 50, which
1s in series with oneof the strands of the now-
Upon the re-

current through his telephone will cause the

current to increase to an amount sufﬁment to
actuate the relay 50, which is of a supervisory

nature. Thelamp 48 willthus be extinguished,
although it had been burning from the con-
nection of the plug 22 with - the trunk-;;ack |

| _This will indicate that the called suabscriber

has answered and at the close of the conver-

sation. the restoration of the receiver at sta- o
' tion 2 will relight the lamp 48. causing the

operator to disconnect the plug 22 .from the
This connection will release the ar-

trunk - operator’s position, and the lamp 55
will be relichted by virtue of current from
the battery B through the la,mp 55, the lever
53, contact 60, contact 61, armature 57 to
In obedience to thlb signal the in-
commﬂ*—-trunk operator will remove the plug

D2 fT‘Om the jack of the subscriber’s line, al- '

lowing 1t to return to 1ts normal position in
its seat, restoring the lever 53 to its original
position 1n contact with 54.

- In order to secure the advantaﬂe of aduto-_-q'_
matic trunk selection with its accompanying.

i1n position in the l{evboard or other support I trunk- Jaclts 1618 not. essential tha,t the exacb :

She op-

ThlS pmltmn is
one of readiness for a new call.



to securing the number wanted be utilized by
the incoming-trunk operator. There are many
methods well known and easily to be suggest-
~ed whereby the call may be passed from the
originating operator to the Incoming«trunk
operator. The important end to be accom-

plished 1is- to secure knowledge of the number
of the called subscriber and an accompanying ;
| connector involved in the automatic connec-

knowledge of the trunk which should be used.

| Reterrmﬁ' to Fig. 8, it may be noted that
the conductors C* "md D lead to two wipers
on a rotary shaft. T.et it be understood that
these conductors are extensions of the con-

- ductors C and D (shown in Fig. 1) and that a

rotary switch of-which 62 is the shaft serves
~in this consideration as the terminal -of the
trunk-line instead of the association of the
‘relay 49, the plug 52, and other elements be-

longing to the t']r'unl{., as 1llustrated in Fig. 1.

With this relation understood between HKigs.

1 and 3 it will be seen that a call estabhshed

a,s I have described would result in the exten-

sion of the tallsing-conductors of the circuit

from the plug 22 in the originating-switch-
- board to the wipers 63 and 64 ot FID‘ 3 1in
the distant office. Fig. 3 is a representation
of the circuits of one of the fir st selectors ot
the well-known Strowger system of. auto-
matic telephones, in which the actvation of
the mechanism depends upon ground-contacts

" on one or the other of two wires of the line

in proper successions. In such a system of
antomatic telephones there are many trunk-
~lines extending between wvarious groups of
switches, and the burden of operating rech-
anism to apply the ground-contacts necessary
to set up the connection between two lines is
upon the calling subscriber.
‘retaining the object of simplification of the
~subscriber’s duties myv invention contemplates

~his making his call in the manner usual in~
manual systems, to have his call answered by
an operator as described herein, and to trunk

that call over a non-busy trunk to a distant

office which may contain antomatic switches..

- If 1t be this kind of an equipment which is
trunked  into, the originating operator- will
proceed to give such D‘rnund impulses upon
the conductors 25 and 24 respectively, as will
-actuate the switch -mechanism in the distant
office to set up the desired connection. As
-these operations are so well known and in

- such general use, I will indicate them only

by reterunce to that portion of Fig. 1 which
--lies adjacent the generator G..
~ erator which would be utilized to fur nish

ringing-current to- the subscriber at: station

2 1n the manual system, as described. In
‘case of switching to an auntomatic equipment

the relation of the key 65 would not be that | ©

of a rmﬂ'mﬂ'-key., but that of a key adapted
-t0 connect
with that cord-circuit. As the office of such
2 Swna]mﬂ' device is merelv to apply o cr'round-

bell.

With a view to

It-is this gen-

an auntomatic Slﬂ'nﬂ-hnﬂ’ dewce.-

?797.;5_86

method whlch I have descrlbed W1th reference | contactq to the tr unk—-conductors C and D, 1

illustrate the essential feature in the l{eys
composed of springs 66 and 67 and contacts
68 and 69.  The latter are grounded, and a

series of pressures upon the keV 66 followed

by one successive pressure upon 67 after each
series will set up the automatic connection in
the familiar way. At the completion of the
operation of the various- selectors and the

tion a further pressure upon the key 66 will
cause the ringing of the called subscriber’s

Slmllarlv, at the close of the conversa-
tion a pressure upon both keys 66 and 67 will
cause the release of all the switches 1n' the
auntomatic office. and the withdrawal of the
plug 22 from the trunk-jack will release the

rotary trunk-switch, of which 34 is the shaft

and which 1s now more fuolly descrlbed with
reference to Hig. 2.

Referring to Fw‘ 2, 34 18 the ghaft and 35*
aratchet-wheel mounted thereon. = The wipers
35, 36, and 37 are carried by the shaft 34,
but are not shown in this view. Neither do
1 show the circular arcs carrying the contact--

pieces O C° D' D?, &ec., as these are of a de-

sign now quite famili_a-t' as entering Into au-
tomatic switching. The magnet 80 has been
described with its relation to the circuit, and
I have said that i1t has a further function in

that it has the power to rotate the shaftin

successive steps.- The armature 32 1s seen to

- carry the extension 70, normally bearing on

the stop 71 and carrying at its tip a pawl 2.
The relation between the stroke of the pawl
72, the teeth of the ratchet-wheel 35% and the
making of contact between the point 81 and
the spring 32%, which forms another armature,
is such that the contact will be broken at c:uch
a time as a step of the ratchet-wheel has been
caused. by a stroke of the arm 70 and will

then fall back against its stop 71 before the

armature 392 can 1‘6001"’61 to execute another
stroke: |

The magnet 83 is shown 1n Flﬂ‘ 1 as havmcr
tvwo dlstmct actions, one with reterence to the
moving part 38 and ‘another with reference to |
the %11’1]1.1113&1160111% motion of the parts 42 and
43. In the mechanical construction shown in

Fig. 2 these relay functionsare caused throngh :
.the agency of the spring 38, ‘which is moved

by the arm 73, directly mrmmﬂ‘ an armature
of the magnet 33. The normal tendency of
the armature 1s away from the core._. and t;hls
1s accomplished by means of the spring 74. |
It will be recalled that at the time the shaft
34 in its rotation selected a trunlk found to
have an idle contact by the wipers 37 the mag-
net 33 became energized. This condition will
continue during all the time the trunk 1s held.

The arm 73 will therefore remain drawn to-

~ward the core, holding its controlled springs -

under tension. Further than this, the end of

the arm 73 performs certain functions with
| reference to the pawl 75 to the end that when
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the arm 73 is released at the time plug 22 is | trunk-line jack, a plurality of trunk-lines, a .

withdrawn from the jack the ratchet-wheel |

15 will be allowed to return to the normal
wos1ition.
rence to Hio. 4.

In Fig. 4 the end of the arm 3, viewed Iin
may be |
substantially as described.

e direction of the arrow in Fig. 2.

'n engaging the pin 76. This is mounted
-aarocking arm 77.  The latter rocks on the
stud 78, (hidden in Fig. 2 by the arm 77:) but
1t rises from the base-plate 79, (shown in Fig.
2,) and on the free end of which is pivoted
the pawl 75. In viewing the rocking arm 77
in Fig. 2 it may therefore be understood to
be pivoted upon the center of the serew which
also pivotsthe pawl75. Thearm 77 carries the
catech 80. Whenthearm 73,therefore, isdrawn
downward by the magnet 33, its engagement
with the pin 76 in the rockingarm 77 will move
the parts to enable the catch 80 to engage the
pin 81, which also rises from the base-plate 79.
This engagement of the catch will continue
during the time the magnet 33 remains ener-
oized after the ratchet- wheel 33* has been
rotated and the trunk selected. Noting the
extension of the pawl 75 and the existence
of a link 83 in thearm 77, it will be seen that
upon the release of the arm 73 by the magnet
33 the tip of that arm under the loclted con-
dition of 77 through 80 and 81 will strike
the end of the link 83 and cause it to depress
the part 82. This will withdraw the tip of
the pawl 75 from the ratchet 35* and allow
1t to return to normal position through the
agency ot a spiral spring, (not shown in the
figures,) but which has a constant tendency in
an anticlockwise direction. At the moment
of return to normal position a pin 85, carried
by the ratchet-wheel, engages the catch 80
and throws it out of contact with the pin 81.
The latter is engaged by a dog 86, limiting the
return tencdency of the wheel 352,

It will be seen from the foregoing that it is
the release of the magnet 33 which restores
the ratchet-wheel to normal position through

the assistance of the catch 80, which holds

down the arm 77, and the action of the link
83 throwing the pawl 75 out of the teeth of
the wheel 35°%.

I do not desire to limit myself to the exact
construction shown and desecribed, as it is evi-
dent that other means along the same lines
may be utilized to secure quite the same re-
stlts.

Having thus described my invention, what
I claim 1s—

1. In combination in a telephone system. a
trunk-line spring-jack, a plurality of trunk-
lines, a signal-lamp, an automatic trunk-selec-
tor adapted to connect together said spring-
Jack and a non-busy one of said trunk-lines.
and means adapted to illuminate said signal-
lamp during the process of such connection,
substantially as described.

2. In combination in a telephone system, a |

This feature is best shown by ref-

visual signal, an automatic trank - selector
adapted to establish connection by automatic
means between said spring-jack and a non-
busy one of said trunk-lines, and means for
displaying said visual signal during the period
in which said connection is being established,

3. Inatelephonesystem, a subscriber’s tele-

phone-line, an operator’s cord-circuit, a trunl-

[ine spring-jack, an automatic trunk-selector
adapted to extend said subscriber’s line
through said operator’s cord-cireuit, to a trunlz-

line, said trunk-line and a signal adapted to be

actuated during process of connection to said

subscriber’stelephone-line and said trunk-line,
substantially as described. | |
4. In a telephone system. a trunk - line
spring-jack, a trunk-line link of two limbs, a
plurality of trunk-lines each of two limbs. an
automatic trunk-selector adapted to connect
the two limbs of said line-linlk to the two limbs
of a non-busy one of said trunlk-lines. a third
conductor associated with said trunk-line link
and adapted to control a signal-lamp and the
operations of said automatic trunk-selector,

and said signal-lamp, substantially as de-

scribed. -

6. In an automatic trunk - selector, a rota-
table shaft, contact-wipers carried thereby. n
magnet adapted to rotate said shaft, a signal-
lamp in shunt with said magnet, another mag-
net adapted when operated to prevent further
rotation of said shaft, substantially as de-
scribed.

6. In an automatic switch for telephone-
lines, line conductors normally open, a rota-
tableshaftand contact-wiperscarried thereby:.
contact-pieces adapted to be engaged by said
contact - wipers, a magnet adapted to rotate
said shaft, another magnet adapted to inter-
rupt said rotation and to close said normally
open telephone-line conductors, a signal-lamp
normally in shunt with said first magnet, and
means adapted to illuminate said signal-lamp
when sald magnet is energized, and to extin-

-guish said signal-lamp when said second mag-
net 1s energized, substantially as described.

7. In an automatic selector for telephone-
lines, a rotatable shaft, contact-wipers carried
thereby, contact-pieces adapted successively
to be engaged by said contact-wipers, an ad-
vancing magnet adapted to rotate said shaft
in successive steps, a release-magnet normally
short-circuited adapted when such short cir-
cult 1s broken to interrupt the rotation.of said
shaft by its being energized, and adapted
when deénergized to cause said shaft to re-
turn to anormal position, substantially as de-
scribed.

8. In an automatic selector for telephone-
lines, a rotatable shaft, contact-wipers carried
thereby, contact-pieces adapted successively
to be engaged by said contact-wipers, a sig-
nal-lamp, a magnet in shunt therewith, a re-
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a release-magnet normally in series with said
signal-lamp and rotating magnet in parallel
with cacli other, means adapted to illuminate
said signal-lamp and operate said rotating
magnet while said release-magnet is held de-
enercized and short-cirenited, means adapted
to remove said short circuit from said release-
magnet to extinguish said signal-lamp and to
prevent a further action of said rotating mag-
net, substantially as described.

lease-magnet, means adapted to maintain a
short circuit about said release-magnet while
onc of said contact-wipers successively en-
gages grounded contact-pieces, means adapted
to energize said release-magnet when a non-
orounded contact isengaged by said one of said
contact - wipers, line-circuit-closing means
adapted to be contacted upon the energization
of said releasc-magnet, and means adapting

said release-magnet to interrupt the rotation L, :
of said shaft upon being energized, to hold Signed by me at Chicago, county of Cook,

said shaft against release or further rotation | State of Illinois, in the presence of two wit-
while energized, and to release said shaft for | nesses. |

return to normal position when deénergized, EDMUND LAND
substantially as described. _ .
9. In an automatic selector for telephone- Witnesses:
SAMUEL (. McMEEN,

lines, a signal-lamp, a rotatable shaft, a ro-
tating magnet in shunt with said signal-lamp,

Eva A. (ARLOCK.

1t is hereby certified that in Letters Patent No. 797,586, granted August 22 1905
upon the application of Edmund Land, of Grand Rapids, Michigan forga,n im, : TD,
| ment.i? ‘‘Telephone Systems,” errors appear in the printed speci:?ication re ili: .
corr?ctmn, as follows: On page 1, lines 21-22, the word ¢ multiplied shoul‘::l ni
multipled ; line 37, the period after the word ‘“keys” should be stricken out rfla
semicolon inserted instead and the following word “ The” commence with a m:n t?:
on page 2, second column, line 1, the reference numeral 287 should read 4&; in li :
4‘4.-‘ and 46 the word “multiplied ’ should read multipled ; and on page 3 seconé col -
line 4, the word “ condition »” should read position; and that the sa.id’ Letters P:t]::z;

should be read with these corrections therein that the same may conform to the record
of the case in the Patent Office. -

Signed and sealed this 10th day of October, A. D., 1905
[sEAL. ' |
[ ] * F. I. ALLEN,

Commissioner of Patents.

| 'Qorrecti0ns In Leers rFawnt o, /97,586,
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a release-magnet normally in series with said
signal-lamp and rotating magnet in parallel
with cacli other, means adapted to illuminate
said signal-lamp and operate said rotating
magnet while said release-magnet is held de-
enercized and short-cirenited, means adapted
to remove said short circuit from said release-
magnet to extinguish said signal-lamp and to
prevent a further action of said rotating mag-
net, substantially as described.

lease-magnet, means adapted to maintain a
short circuit about said release-magnet while
onc of said contact-wipers successively en-
gages grounded contact-pieces, means adapted
to energize said release-magnet when a non-
orounded contact isengaged by said one of said
contact - wipers, line-circuit-closing means
adapted to be contacted upon the energization
of said releasc-magnet, and means adapting

said release-magnet to interrupt the rotation L, :
of said shaft upon being energized, to hold Signed by me at Chicago, county of Cook,

said shaft against release or further rotation | State of Illinois, in the presence of two wit-
while energized, and to release said shaft for | nesses. |

return to normal position when deénergized, EDMUND LAND
substantially as described. _ .
9. In an automatic selector for telephone- Witnesses:
SAMUEL (. McMEEN,

lines, a signal-lamp, a rotatable shaft, a ro-
tating magnet in shunt with said signal-lamp,

Eva A. (ARLOCK.

1t is hereby certified that in Letters Patent No. 797,586, granted August 22 1905
upon the application of Edmund Land, of Grand Rapids, Michigan forga,n im, : TD,
| ment.i? ‘‘Telephone Systems,” errors appear in the printed speci:?ication re ili: .
corr?ctmn, as follows: On page 1, lines 21-22, the word ¢ multiplied shoul‘::l ni
multipled ; line 37, the period after the word ‘“keys” should be stricken out rfla
semicolon inserted instead and the following word “ The” commence with a m:n t?:
on page 2, second column, line 1, the reference numeral 287 should read 4&; in li :
4‘4.-‘ and 46 the word “multiplied ’ should read multipled ; and on page 3 seconé col -
line 4, the word “ condition »” should read position; and that the sa.id’ Letters P:t]::z;

should be read with these corrections therein that the same may conform to the record
of the case in the Patent Office. -

Signed and sealed this 10th day of October, A. D., 1905
[sEAL. ' |
[ ] * F. I. ALLEN,

Commissioner of Patents.
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