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Specification of Letters Patent.
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To all whom 1t may concern:
Be 1t known that I, Eiserr R. Tonns, a
native-born citizen of the United States, re-

siding at Buhl, m the county of Twin Falls

and State of Tdaho, have invented certain
new and ngeful Improvements in Ringing-
IKeys, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawing., _

My 1mvention relates to ringing keys for
use 1n telephone systems, and it is particu-
larly adapted for use in party-line systems
criploying harmonie vinging.  In these sys-
temis ringing keys are generally emploved
1th the indicating keys or

m conjunction wi __
switches arrvanged to conmnect the proper

An object of my invention is to provide a
device by the use of which the number of
imdicating kevs can be reduced to approxi-
mately one-half of that ordinarily required.

A further object of my invention is to
provide a key i which there are few mov-
e parts and which is consequently not
ltable to easily get out of order.

A further object of my invention is to

provide a device which can be used as a com-

bined ringing and listening key.

A further object of myv invention is to
provide a key which may be retained in its
shifted position theveby constituting an in-
cicating key but which can be readily re-

stovedd when desived to its normal position.

Other objects and advantages will appear

i the following deseription of the inven-
tion. | |

My mvention is illustrated in the accom-
panying drawings, in which—

Figure 1 1s an end view of my improved
ringing key. Ifig. 2 is a side view of the key
showing the two sets of contacts. Tig. 3
shows an operator’s switch adapted to be
used 1 connection with the ringing key.
If1g. 4 shows a modified arrangement of the
rimging kev,  Fig. 5isa view pavtly in section
showing the manner in which the switch
plate 1s mounted. Fig. 6 is a diagrammatic
view showing an operator’s cord-cireuit pro-
vided with my improved ringing key and
an eight party-line civeuit. Figs. 7 to 10 in-
clusive show modified forms of ringing
keys. Ifg. 11 i1s a detailed view of a con-
tact. |

Reterring now to Fig. 1, the key which is
denoted in general I, is shown mounted upon
a plate 1 which forms the upper member of

—llt

the supporting frame, being pivoted at 2 for
movement towarvd the right or left. The

L

handle 3 of the key consists of hard rubber

or other suitable material and the are-

shaped  extensions 4 which are disposed

1 the opening 5 in the top of the plate

L provide closures for excluding the
dust  when the Lkey is

its novmal position. The bottom of the

key 1s previded with downwardly diverging

arms 6 and 7 on one end, and on the other
end. with similar downwardly diverging
arms 6 and 7". The pivot pin 2 is rigidly
connected with the arms on either end of
the key and also to the handle, and its ter-
minals rest in suitable journals.
the extremities of the corresponding pairs

>atented Feb. 14, 1911.
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of arms 7 and 7" and 6 and 6’ respectively,

the rollers 8 and 9 are rotatively secured by
means of the pins 10 and 11. These rollers

are of insulating material such ag is com-

monly used in devices of this kind. Secured

to the under side of the plate 1 by any suit-

able means are the springs 12 and 13. These
springs are made of flat strips of metal and
are bent downwardly and then upwardly
and have arc-shaped upper extremities 14
and 15 for purposes hereinafter explained.
The contact springs ave securely held be-
tween two metal strips 16 beinge sepavated

clamped between the plates 16 by means of
the screws 18. This construction provides a
unitary bottom member for the frame, the
other members of the frame being the upper

piate 1 and the side connecting pieces 19 and

20. 'I'wo sets of springs «, b, ¢, d, and &', b7,
¢’y &', are carried upon this bottom member

and have their lower terminals extending

below the 1nsulation to afford a ready means
s. The

of connection with the cirenit wires.
two springs O and  are of the same length;
the spring ¢ extends upwardly beyond the

latter, while the spring « extends beyond the
spring ¢, 1s then bent over the top and down

from one another by suitable insulation 17,
the 1msulation and the springs beme firmly

30

100

on one side, and 1s norinally in engagement

with the spring ¢.  An insulating block ¢’ is
secured to the imner side of the spring ¢ and

105

15 adapted to engage the spring ¢ when the

spring ¢ is moved.

The operation of the
Referring to Ifig. 1, when the handle 3 is
moved toward the left, the roller 8 engages

the spring ¢ thereby breaking contact at e

between the springs @ and ¢ and establishing

device is as follows:

110
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a contact between the springs & and ¢ at 7.
When the opposite roller 9 which has en-
gaged the spring 13 reaches the arc-shaped
portion of the spring, the latter moves for-
ward Deneath the roller and retains the key
in its shifted position. A shight movement
of the handle is suflicient to disengage it,
however. and the ey will assunue its inter-
mediate position under the nfluenc2 of the
sprinz.  When the ey 1z shiited to the
right. the voller 9 engages the contact spring
¢. breaking thﬁ f,ontad at 1 as before and
the insulating block ¢ eneages the spring ¢
thereby (,ﬂeeunﬂ connection between the
S:‘)llllﬂ*: ¢ and d at s.

Fig. 3 shows a type of switeh which muy
be u-~ed ad‘:ant ageously with my mmprov e
FINngg he\' It comprises a frame having a
{Op plate 21, a bottom piece 22 and sidle
pleces not ihowu in the drawing. Aftached
to the bottom ot the upper nlate 21 is n ey-

lindrical socket 23 having a closed Tower
end.  In one side of the socket 23 theve 1s an

opening 24 through whieh the arm 25 ot a
bell crank lever projects.  The outer end of
this arm is bent upwardly and 1s provided
with a button 26 adapted to fit snuglv with-
in the evlinder and to be nmnnlh “disposed
flush with the upper surface ot the plate.
The shorter arm 27 of the bell (*,.,,mh le\_ er 1S
provided with an msulating roller the
hottoni piece 22 carries three cont fact upz Ings.
The two outer contact springs 7 and ¢ are of
the same length while the widdle contact
spring A projects npwardly beyond the (‘:Ulel
two. The lever. bearing the roller 98,
pivoted at 29 and the 1o’
into engagement with the spring 2 by the
operator pressing her pencil down 111)(:11 the
button 26, thereby forcing the arm 25 down-
wardly and bringing the roller 28 in contact
with the spring. It the peneil is left in the
cylindrical socket the arm 25 18 prevented
from returning to its normal positien and
the spring /% which 1s normally 1 contact
with the spring 7 at u,is held in contact with
the spring ¢ at #. On the withdrawal of the
])Lll(.JI from the socket the lever arm 25 is
returned to its norinal position by means of
the spring 30 and the contact spring /7
again eneages the spring 7. It will be ob-
served that this switch is out of the w: vwoof
the operator since its operating parts ave all
below the level of the board. At the SQINE
time the switch 1s not hikely to be forgotten
because 1t can only be in opel ation when the
pencil 1s left sticking 1n the socket.

In Fig. 4 T have shown a modification in
which there are two switch-handles 31 and
32.
plate 33 in the manner indieated in If1g. 5.
As shown in this ﬁﬂme there are two ‘-ﬂ]’)—
porting pieces 34 and 35 which are attached
to the under side of Lhe top plate 1n any
snitable manner. The upper and lower

ller may be b (mst_am-

These handles arve mounted unpon = tm y

¥

- porting pieces 34 and 35 by means o

983,808

edges of these supporting pieces are hrst
bent later ally, the upper edge being
then bent downwmdh and the lower edﬂ'L
bent upwardly thereby providing ways 36
for the guidance of a movable frame 37,
The switch handle is pivoted mid-way De-
tween the upper and lower edges of the sup-
) t the
ping 88. On each side of the pivet pin 38
are the ping 39 and 40 which are rigudly se-
cured to the switch handle and ave ary: anzed
to move 111 are-shaped slots in the support-

ime pieces 35 and 34 as the switch handle 15

moved. The frame 37 consists of a rectangu-
lar strip preferably punched from o flat
sheet of metal and arranged to slide eastiy
in the ways 36.  Depending from the upper
inner side of the frame are the arms 42 ang
13, provided with insulating lugs 427 and
13" respectively, tuhpted 10 engage the
springs when the frame 357 1s shifted. Tt
will be understood that the springs are sup-
ported in the same manner as those shown it
Fio. 1, by the bottom of a frame whose end
strips are not shown. At the ends of the
supporting strips 35 and 34 ave the --p1mm-
14, so adjusted as to keep the trame 57 m its
normal position. The operation of this
form of switch 1s as follows: When the key
31 in Fig. 4 1s moved to the right. the pin
9 will engage the mmer edge of the imme

37 and foree it over to the right. The pins

) 397 L0 and 407 hm e free movement 1 the
ATC- C-:haped slotg 872, 870 37¢ and 379 The

insulating lug 43" on the arm 43 engages
the extended gpring ¢ and breaks its contact
with ¢, the insulating lug 43 serving to take
the phce of the roller § in Fig. 1, while tlie
insulating lug 42 takes the place of the
roller 9 of Fig. 1. Tt will be observed that
it the handle 52 is now moved to the left the
pin 39 will engage the left end of the frame
and will cavry it toward the left. therehy
bringing the 111%111.:11111{1 Jug 42" Into engaage-
ment with the spring .
the handle 31 will De restored to an upright
posttion by the engagement of the right end
of the frame with the pin 39.  In order to
insure the retention of the switeh handles m
their shifted and normal ]m%itimw I have
provided springs 45 and 45" provided with

cam portions designed to engage the lewer
pins and to hold the switches against acci-
dental movement while allowing a veady ve-
lense when it i desived to move the handles.
Tt will be understood that the springs 44 ave

conly necessary when a common cut-out 1s

used.

The above construction has these advan-
tages among others: The 1)0-111()11 of the
switech handles indic ates the contacts that
are closed. The moving of one handle mto
its operating ]‘)fhlt‘(l]] moves the frame and
insures the positive restoration of the pre-

viously actnated switeh,

At thie same tinie
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Having now described the mechanical de-
tails of the lkey I will show how it may be
used m connection with the eight- palty har-
menle systemr shown in lﬁw 0. et s
assume that the party at station T Wlﬂ-«hea
connection with a party at station Q. The
operator, noticing the drop signal S, plugs
mto the ']Jt(‘n J with the answering plnn 1’
After petting the uumhu of the subscriber
W dilf | she inserts the piug P the jack
whing to the station O. bhe
mm pu}wer; iho button o of the imndicating
ey set (shown dingrammatieally at b)
leading to the generator (3o whose fr equency
corresponds with that of the vinger at the
station (. This conneets the generator with
{hL wire «.  She then operates the rIngIng
ey I pushing the h mdw in the due{,hou
indicated by the arrow. It should here be
stated that this key #& only shown dingram-
matically m Fie, 6 and that the two sets
of vollers represent, in fact, but one set of
rollers operating o (wo sets of springs
and ave thus shown mevely for convenience.
Lhe msulating voller ¢ bearing against the
contact spring « bre ales the contact at ¢ and
torces the contact spring ¢ against the con-
tact m_n me . “t the same time the 01] r
end of the roller ¢ engaces the mate « and
hreaks its 1OY1 al contact with tm Spring
" at ¢’ while coveing the spring ¢ dﬂ,ﬂlﬂ%b
the springe r? The bre alkang of the contacts
at ¢ and ¢ cuts off the plag strands lml
the cord conductors and pmwui% ringing,
back 1n the ear of lu_ operator. The closure
of the contacts at s between the springs ¢
and ¢ {'(mm*ua 'iL@ generator with the tip
stae of he pltw while the closure of the con-
tnets af 8" Detween the “primes o and
connects the sleeve side of the pluge to around
(hrough the normal I closed contacts of the
nencil switeh P8, Generator current now

g

“'l-...l-""

E'Emw from geunerator ﬂ}wmwh 0, w, d, 8, ¢,
tp =tde of plug and by wire @ to %i{“l‘l(}ll
() amf {o ﬂlfuml "_’I""Lm ogroundmy of the

HICL\ ¢ wide of the
mwnm on the Hine i

plug-strand plu”“mu false
¢ should any receiver be
off the heok.  An mspection of Ifig. ifi will
show that by moving the key I3 one
(ivection oL the other and pwwmn thﬂ Kev
e the set 5¢ leading to the appropriate gen-
erator :_1_1]3 one of the eight stations can he

Tung.

Sometines it is desirable to ring ol both
of the bne wirves at the same (line as {or 1n-
stanice, when 1t 1s necessary to give a general
alarm. T use for this ]mlpum the pencil
switeh heietofore deseribed and shown in
Fig. 6 at Ps0 The middle spring 4 of this
swateh 1s normially in contact with the spring
7 the latter Deing ummci{}u to ground. The
“pring ¢ 1s connected  with the vIre 2.
W fien the operator wants to ring on hoth

me wires ol the same time she inserts hep
pm_'_lcll an the switely, thereby breaking the

——

B - e e — e ey Ty, e -, TR

‘trons on m)th Hues mayv be rune.

Crest

erther of thege

muﬂd connection of the spring and forc-

ne it 111t0 contact with the splmﬂ g. 1t
will be seen by an 1nspection of Fig. 6 that
the shm, ¢ springs &, &', b. b7, are connected

to the same gener 1*{(}1‘ Since thes e SPrings

-

icad to both lines 1t will be ftppfllult that
in shifting the |

This pro-
vides a veady means for muddv calling the
subscribers or giving a general 2larm and
is partreularly o f;caphm]ﬂ for 115(_, on rural
lines. Only one penctl switeh is to be used
for eacl operator's s position.

In e, 7 1 have ghown a combined rne- -

ing and ]me ninge key., This key is somewhat
ﬂ"imﬂm 1n .c(m.b_,,t.L1.1';.11{,}11' to the one
m Fig. 1 and there 1s an additional set of

contacts f{}r listening in. These additional
ct)ﬂtaci% are denoted 1n the figure by & and m
and p and ¢. Tt will be observed that the

coutact springs p and ¢ are shown in the fig-

ure 1 the
spring 13 merely for
jence.,  In reality these
side with the retaining spring 18 and ave
acted upon by the same roller 9. Likewise
the mdicating spring 12 is at the side of
and behind the H])l‘i?lﬂ‘a f: e beng acted upon
by the same voller 8. All of these
are beld between t]w} retaining plate% 16 as
*Twown mn ,:ﬁ io. 1. The p@wimn& o1 {] handle

ot the eT A1e 1114;11 ated at », 27 and ¥
{ml at ¢, 8" and #%  The indicating })llflﬂ_b
12 and 13 have Are- shaped portions 14 and
14" and 15 a m] £57 vespectively,  The contact
springs a, 0, ¢, , are arranged “111111 arly to
those hhezn‘m in Ko, 1.

In practice the combined ringing aud lis-
tentng ey 15 connected up in the following
mannm The soving 7 is connected to one
stade of the operator’s set, w15 connected to
the u’mi‘e of a—. e, oL g to the other side of
ﬂle operator’s *‘-ittq and p is connected to a.

The opel ration of the combined ringing
aml Tstening key as follows: anmlh
the h{.m le :} of the Lf} is either in the posi-
tion s” or 7/ being returned to either of these
positions by the action of the indicating
springs 12 or 13, The voller § will then
in o the :fil'{"‘—qh“ red portion 15 of the
spring 13 ov the rolley 8 will rest 1n the ave-
shaped pm*von J4 of the sprmg 12.

" positions all of the springs
are 11 their normal i.—wﬁj-imlh-- When a call

the sake of conven-
Springs arve side by

comes 1 the operator moves the handle up

mstance the

to the position » or 5. If for
she wortld

handle was 1 the position s

Ir

springs A and 2 and ,f)-fml q. This con-
nects the operator’s set across the cord cir-
cutt, YW o the (}l}m':ﬂ.{i_‘i‘ lewims the wants
of the zubgeriber and must ring the party

wanted Dy moving the lever to the right

o

ey 1 erther direction sta-

shown

same plane with the Emlu_.ﬂtmg'

SPrings

in

70

75

80

95

100

105

110

115

120

move 1t to s. When the handle of the key
18 at Ay position between » and s the rollers
S and '(“ﬁﬁw the closing of the contact

125
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she must move the lever until the pomt ¢
is reached. The roller 9 thereupon engages
the spring ¢ and the ring 1s accomphshed
in the same manner as shown in 1o, 1.
It should be stated that the parts of the
listening and indicating springs indicated
at ¢ in the drawings are arranged on an arc

whose center is the pivot pin 2 2 of the key. |
Theretore the passage of a roller over the

arc shaped portion produces no movement
of the spring.

In Fig. 8 I have shown a key designed to

take the place of the ordinary double ring-
ing key that 1s furnished with many mag-
neto switechboards. In this figure I have
indicated only so much of the circuits as
will be necessarv for an understanding ot
the operation of the kev. The circuits used
are all standard in everv way. This key
has two 1indicating 1}0%1110119 on each side
shown at 7, ¢/, « and 2/ respectively. This
Lov con] prises ‘the contact springs @, 0%, ¢¥,
%l *. the indicating springs 2* and 7
*md {he h&temuﬂ springs g%, 2%, k¥, and p~.
The conneetions of the flbme mentioned
springs are as follows: ¢* 1s connected to
the operator’s set, 2 i1s connected with %, ¢~
is conmected with one side ot the clearing
out drop D* and to f5 % is connected to
one side of the plug P ¢ to @5 ¢ to one
side of plug P¥. 7= to the other side of the
clearing out dmp and to the mate to f*
and to the mate to «*. The other side of
the cord plugs P and P*" are connected to
the mate to 0% and the mate to ¢* respec-
tivelv.

In order to ring on one plug the handle
o1 the key must point to the indicating posi-
tion 7’ and to ring on the other plug it must
point to 2’. The mdicating C@pl'nn n* and
> will not .;ﬂl(m the lever handle either
to remain at #” or 77 but will bring 1t back
to w or £. The listening m position of the
handle is a vertical one. When the handle
is in this position the rollers 8 and 9 bear
against the projections s and +* of the
E-:'mnnfz I and A* forcing them against the
springs »* and ¢% and completing the con-
neetion of the operator’s set with the cord
civenit. Obviously this key could be made
to remain in the four positions shown in
Iig. 7. This modification would require
]1-1011111.g and mdlcatmo springs shaped like
those 1 If1g.

Refellmn now to If1g. 9 I have shown
therein another form of kev which employs
onlv one voller and there are no mdicating
springs required. The key shown in Fig. 9
is a two- wav ringing and listeming key that
rings on both of the plugs. In this kev
the listening springs act q]f-:'o 1S 111cl1c'1t1n<fr
springs. The kev consists of the followmn'
parts: the springs @, 0¥, &, d¥, . ¥ and ¢7.
The two latter toeether with their mates
7 and ¢¥” are the listening springs.

A stop !

983,808

- s¥ is provided for limiting the motion of

the spring 7. The springs o' and ¢ are
connected to the generator. ¥ is connected
to one side of the plug P¥ the other side of
the plug being connected to the mate to
b¥, . e. OV, The middle spring ¢¥ 1S _con-
nected to one side of the winding of the
clearing out drop and also to the spring f.
The spring & is connected to one side of
plug P the other side of the plug being
connected to the mate to ¢v, 7. e. to ¢’. The
listening springs f5 and £ are prolonged
and have arc-shaped portions aO and 60

cmmhtutnw resistances for the engagement

,.of the roller 100 for retaining the handle 3

in an indicating position. When the key
stands T@ltlc-ﬂlh" the operator’s set 1s con-
nected across the cord circuit through the
mecium of the q])l]llﬂ"% ¥ and ¢¥ and their
mates f* and ¢¥’, their respective contacts
70 and 707 bunw closed. Now by moving
the handle 3 a little either to tho left or to
the right the listening spring f* drops down
over the roller at 50 or 60 and retains the
latter m an indicating ]mletmn but does not
break the contact at 70 or 70’ with the
spring ¢¥ or ¢*’. Now by movimg the lever
q tllﬂe more in ecither direction the voller
arrives at the curved portions 80 or 90 of
the springs 0¥ or ¥, ’T‘him allows the listen-
me springs foand 77 to drop down aoanst
the stop s and to break their contacts at
iO and 70’. Now by moving the lever st1]]
farther in either direction the ringing con-
tacts ¢ and 0¥ or ¥ and & are closed and
the subseriber may be rung up. The ten-
sion of the ringing springs 1s sufhicient to
restore the Lev to its mndicating noc;mml
I have shown only half of the springs but
it will be understood that their mates are
precisely of the same construction.

‘In Fig. 10 T have shown a form of key
which 15 1n every respect the equwﬂent of
that illustrated in Figs. 1 and 2. for use in
the cireuit of Fig. 6, and whwh In many
cases T consider the preferable specific form.
The relation of the several contact springs
15 the same. and they ave lettered the same as
in Figs. 1 and 2. but instead of having a pair
of rollers 8 and 9 earried on the ends of
forked arms, I prefer to use a smgle roller
100. and 1n or der that this mayv work the
spring « or & the same as the double rollers
would do, I provide extension arms at any
suitable point on the two springs @ and ¢. or
(5-" ¢’. The same form of holding and listen-
ing spring 18 chown and may be nsed which
is shown in Fie. 9. and which has alreadyv
been described. When the handle 3 is
thrown one way or the other. the 1*0]]91‘ 100
engages the projections on the springs. 300
or 310. as the case mav be. and the same
offects are produced as with the kev of Fig.
1, except that the normally closed wnta(,ts of

springs ¢ and ¢, and the insulating piece

S0
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m” are reversed in their positions.
key of Ifigs. 1, 2 and 10 is particularly well
adapted for eight party line ringing, and for
general alarm ringing. In the latter it is

always associated with a peneil switeh, as

shown 1 Ifig. 3, the same being a part of

the complete organization for such ringing.

It will be understood that while the double
roller principle herein set forth can be used
tfor two way ringing, as already pointed out,
1ts most 1mportant function, and the func-
tion which links together the different spe-
cies described herein, including the pencil
switch, is that of ringing as shown in I'ig. 6.
My claimg will be drawn accordingly.

[fig. 11 18 a detail view showing one
manner in which the springs of the key in
I1g. 10 may be constructed. This, and other
mechanical details are subject of course to
variation, their presentation being by way
of definition and explanation only, and not
for purposes of limitation as to form or
scope of the claims. In order to form the
projections 300 and 310, if the springs are
blanked out as shown in Iig. 11, they will be
bent on the lines 350 and 360.

- Having thus deseribed my invention what
I claim and desire to secure by Letters Pat-
ent of the United States 15—

L. In a telephone exchange system, an op-
erator’s ringing outfit comprising the fol-
lowing mstrumentalities: a cord circuit and
plug, a plurality of selective keys or switches
individually connected to ringing generators
of different characteristics, and jointly con-

nected to a common ringing wire, a master

key adapted to connect the common ringing
wire to the cord cireunit, and a supplemental
key adapted when actuated to signe]l more
than one station at the same time.

2. In a telephone exchange system an op-
erator’s ringing outfit comprising the fol-
lowing mstrumentalities: a cord cireuit and
plug, a master key, a plurality of selective
switches or keys, and means whereby the
master key after selection may apply the se-
lective ringing current to either side of the
cord.

3. In a telephone exchange system an op-
crator’s ringing outfit comprising the fol-
lowing nstrumentalities: a cord circuit and
plug, a common ringing wire, a plurality of
selective keys or switches for the same, a
master key controlling the connection of the
ringing wire to the cord, and a supplemental
key adapted to determine whether one or a
plurality of stations shall be rung.

4. In a telephone exchange system an op-

erator’s ringing outfit comprising the fol-

lowing instrumentalities: a two conductor
cord ciremnt with a terminal plug, a master
key having contacts veversely arranged in
the two sides of the cord, means to connect
any one or more of a plurality of ringing

sources to said key, and means to operate

This |

o

the key so as to open both sides of the cord

and connect said generator or
either side therveof at will, o

7. In a telephone exchange system, a line
cirenit with a plurality of stations thereon
cach contaiming a telephone talking set and

generators to

a signal receiving device, means for effecting

conneclion with said line at a central station,
and selective signaling means with an asso-
ciated master key controlled by an operator
to actuate any one or a plurality of said sub-

station devices simultaneously without in-

terference 1 either case.

6. In a telephone exchange system, a line
cireutt having a plurality of stations con-

nected thereto, each containing a telephone
tallking set and a signal receiving device,
means for effecting connection with said
line at a central station, a master key with
selective means whereby one or more gener-

ators may be connected to one side of the

line, and a supplemental key associated
therewith whereby the generator or gener-
ators may be connected to the other side of
the lime. -

scribers’ lines cach having a plurality of

sub-stations connected to it, a talking set

and a ringer at each sub-station, said ring-

ers adapted to be selectively actuated, a cord

circuit and plugs for interconnecting the

lines, both lines and cord being full metallic,

and an operator’s ringing outfit comprising
the following instrumentalities: a plurality
of generator connectiong, a plurality of se-
lective gwitches or keys between the same
and a common ringing wire, a master key
adapted to open both sides of the cord when
operated 1n either direction, with springs
arvanged so that when operated in one direc-
tion they will connect the ringing wire to
one side of the calling end of the cord, and
when operated in the other direction, to the

other side thereof, and a supplemental

switch normally grounding the side oppo-

site the generator, but adapted when actu-

ated to cut off the ground and connect the
generator to both sides of the master key, by
which it 1s connected to both sides of line.

3. In a telephone exchange system, a sub-
seriber’s hine, a cord-eircuit for interconnect-
mg the lines, and a ringing key having two
pairs of master springs, each pair adapted
for mclusion In one side of the cord circuit,

a ground and a generator contact associated

with one spring of each pair, and means
common to both pairs adapted to separate
them and connect the corresponding springs
of the two pairs with ground and generator,
respectively, or vice versa. |

0. In a telephone exchange system, a sub-

scriber’s line having several stations with

eround taps from opposite sides of the line
contalning ringers, means for effecting con-
nection with said line, and a ringing key
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having two pair of master springs, a ground
and a generator contact associated with one
spring of each pair, an extension on each
spring of the pair, and a key lever acting
on both pairs simultaneously to separate
them and connect corresponding springs
with ground and generator, respectively, ox
vice versa. '

10. In a telephone exchange system, a sub-
scriber’s line with a plurality of stations
having individual ringers adapted for se-
lective actuation, means for eflecting con-
nection with the line, and a ringing key
comprising a straight spring and a parallel
covperating spring having its end returned
to form a yoke straddling the top of the
straioht spring, whereby it may engage the
same upon opposite sides, a pair of opposite
codperating contacts for the straight spring,

20 and means to move the yoke spring 1n oppo-

b2
O

40 to, means for effecting connection with said

site directions at will.

11. In a telephone exchange system, a sub-
scriber’s Hne with a plurality of stations
having individual ringers adapted for se-
lective actuation, means for effecting connec-
tion with the line, and a ringing key having
a. straight spring, a parallel spring with its
end returned to form a yoke straddling the
top of the straight spring, an insulating
stud on one side of the yoke adapted to en-

gage the straight spring when the yoke 1s

moved in one direction, and a pair of coop-
erating contacts on the other side of the
voke and the straight spring respectively,
together with additional contacts controlled
by the straight spring in 1ts movement.

19. In a party-line telephone system, a
subseriber’s line with a plurality of stations
having individual ringers connected there-

983,808

line, and a ringing key outfit comprising a

selective and master key, operating means
therefor, and a supplemental switch com-
prising a set of springs, a frame carrying
the same and secured to an escutcheon, an
opening in said escutcheon, and means oper-
able through the opening for actuating said
springs, said supplemental switch adapted
to modify the ringing effect of the master
lkey.

13. A ringing key outfit comprising a se-
lective and master key, operating means
therefor, and a supplemental or shifting key
comprising a frame and a set of springs
thereon, a tube supported on said Irame
paraliel to the springs, a lever extending
into the tube, actuating means on said lever
engaging the springs, and means whereby
said lever may be depressed in the tube by
a lead pencil or similar article.

14. A ringing key outfit, comprising a se-

lective and master key, operating means

therefor, and a supplemental switeh asso-
ciated therewith comprising a cylindrical
socket with an opening in one side, a piv-
oted lever having a button on one end and
an insulating roller on the other, spring
contacts associated with said lever, the but-
ton end thereof extending into the socket,
and the roller end engaging the spring,
whereby on the insertion of an article into
the socket to depress the button, the spring

will be actuated.

In testimony whereof I afhx my signature
i presence of two witnesses.

ELBERT R. HOBBS.

Witnesses:
RR. H. Cosr,
(zro. L. LAYNE.
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