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To all w?wm A7 mm/ concern

Be it known that I, LEvi M. NEHER a citi-

- zen of the United bla,tes residing af North

- TO
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‘Manchester, in the Loumy of Wabash and

State of Indiana, have invented a new and
useful Telephone- Smt(,h of which the follow-
ing is a speecification.

| This invention relates to telephone-switches
in general, and more particularly to that
class employed at the subscriber’s instru-
ment for cutting his instrument into and out

of the talking-cireuit, this class of switches

being IIRH;LHY ()pe}“d,ted by manipulation of a
‘qut(‘h lever having a hook at its outer end

exteriorly of the box and with which lever

the receiver is engaged to hold the switch in
one position, the switeh being held in the op-

‘posite position by a Spl‘ll]ﬂ‘ when the receiver
18 removed. -

One object of the present invention is to

‘provide a construction of switch whieh will
~have three operative positions,
which the subscriber’s bell will be in eircuit

with the line, in another position the line at
one.

~with the recelver—that is, in the talking-cir-
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cuit—and in which, with the third pos:.tion

of the switch, the line at the opposite side of

the 1astr umenh will be in the talking-cirenit,
the line being grounded at the subsecriber’s

station when the switch i 1% 1N eibherot the ld,sb

I WO positions.

A farther olrjeob of the nwenmou 15 1o pro-

~vide a construction which may. be equally
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well adapted for use on lines including a

number of subscribers and in which the bellsu
are all normally 1n series and on

lines in

-~ which the bells are of hwn resistance and are
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bridged; also, to provide such a switch that
cont;—mt will be a rubbing contact, with

the
the well-known benefits mmdenbihelem and
in which the parts will be 'eompdetly ar-
ranged and will be posﬂzwe aund efficient In
tneu" operation.

- Further objects and adv(tntratfes of the in-
vention will be evident from- the following
description. |

In the drawings formmﬂ‘ a portion of this

specification, and in Whlch like namerals of

reference indicate similar partsin the several
views, Higure 1 1s an elevation of one side of

- the preferred form of the switech and show- |

in one of

side of the instrument will be in circuit

ing a portion of the ‘bell box ”

‘in section,

the method of wiring the switch being shown

“in diagram.

Fig. 2 1s a reverse view of Fig.

1 and showing 1h9 switch-lever at the limit of

| Fl?‘

its upward movement to cut in the line at
one bide of the instm ment the 'lever in Fin‘

rocker and the contact-fingers carried thereb y

each other.

and insulated therefrom and insualated from
[ig, 4 is an elevation showing a

modification of Lhe switeh.

‘angle to the lower end thereof, and the base
| of this plate is turned laterally at right an-

Referring now to the drawings, and more

particularly to Figs. 1, 2, and 3 thereof, 5

represents a substantially rectangular plate,
the upper end of which, however, lies at an

gles to form a foot 6, through the medmm of
Whmh the plate is held in an uprighd position
upon a suitable base. In the present in-

stance the base is formed by the bottom 7 of

the bell-box, and the plate is held thereto
by the screws 8 of binding-posts 9 and 9,
which are passed through perforations in the
foott and base. The screws § are insulated
from the foot 6 by means of bushings in the
usual manner, which bushings are of vitlea-
nite or other smtdble insulating material, and

_-__(Jlamped against the upper face of the foot

IS an 11]‘5111&13[]1}]‘ plate 10, upon which are

‘mounted two conbaet-—platea 11 and 12, of

spring metal,

folded, as shown, and then bent outwardly,

the screws 8 being passed through perfora-

tionsin these folded portions and in electrical

contact therewith. The binding - posts are

screwed down on the serews 8 in the usual
manner and lie against and in electrical re-
lation to the plates 11 and 12, the free ends

of the plates being curved u pwardly and 1r1-

wardly to form eontaetmﬂ' portions, |
Pivoted to the plate 5, ad_];tcent its upper

end, is a switch-plate 1“3, which depends to a

point below the upper end of the plate 12, and

one edge of this switeh - plate is bent out-

ends of the plates 11 and 12.

Wardly to iie between the contacting upper
The outwardly-

projecting contacting edge of the plate 13 is
adapted to contact w1t11 the contacting por-
tion of plate 12 when moved in one direction;

but its movement in the opposite direction i is

3 iy a perspectwe view showmw the.

the lower ends of which are.
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not sufficient to engage the plate 11 after
leaving plate 12, its pivotal movementin the
direction of plete 11 being limited by a lug

or ear 14, formed integral ’rhe1ew1th and bent
rea,rwardly beyond t,he plate 5, so as to con-
tact with or engage the dd;[aeent edge of pla,te'

5. The eouteet-plate 13 is held nmmally in

this position—that is, with the stop-ear 14
against plate 5—by m_'eens of a helical spring
16, one end of which is engaged with said ear,

the spring being then taken transversely of

- the plate 5 eud in the rear thereof and en-

gaged with a similar

ear 17 on a rocker 183,

Wthh is also pivoted to plate 5 and whleh

.

- 20

will be presently described. |
In connection with the mechanism de-

‘seribed there is employed a switch-lever 18/,
in the form of the usual receiver-hook, dﬂd'

the rear or inner end of which is fulerumed
upon the same pivot which connects the
switch-plate 13 with the plate 5. Theswiteh-

Jever 18’ extends throu'Th a slot in the side 19

of the bell-box in the usual manner. The
switch-lever lies on the outer face of plate
13 and normally rests upon the outwardly-
projecting contact portion 20 of the plate 13,

80 that when theleveris moved downwmdly

35
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due to the weight of the receiver engaged
with its outer end or from any other cause, 1t
presses against the upper end of this portion

20 and 3wings the plate 13 1eerwe1d15 upon |

its pivot, causing the lower portion of the
part 20 to engage contact-plate 12 to close a
circuit heremafter described.

The rocker 18, above referied to, is pivoted
also to the front face of the pld’re 5, and a
lower corner thereof, adjacent plate 13, is bent

forwardly to form a flange 21, which les

slantingly. Upon the upper face of the flange
21 1s disposed an insulating-plate 22, which

cooperates with a second and similar plate

23 to form a clamp which is actuated by a
bolt 24, passed through alining perforations
in the plates and ﬂenﬂ‘e Between the plates
22 and 23 are clemped the ends of parallel
spring contact-fingers 25 and 26, which are
separated by an interspace and are thus thor-
oughly insulated from each other, the free
ends of the fingers being bent dewnwa,rdly to

lie between the eonteetmﬂ' portions of the

contact-plates 11 and 12 cmd at the opposite
side of the portion or flange 20 from plate 12.
The helical spring 16, above referred to, acts
to hold plate 18 and reekei 13 at thelr mwetd
limits of motion, at which time the fingers 25

and 26 are in eonta,et with the flange or por-

tion 20. Hence in the normal posmon of the
lever 18'—that is, when the receiver is not
engaged therewmh-—-—be’nh fingers 25 and 26
are in electrical contact with flange 20 and
are thus mutually connected elecbrleellv

It is at times desirable to swing the ﬁuﬂ‘ere

25 and 26 into contact with the plate 11, a,nd

for this purpose the upper end of the rocker

18 is extended forwardly in the form of a cam
- 27, which lies in the path of upw&rd move-

ment of & 1eerwerdly preJeetln pin 28, car-

in full lines.
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ried by lever 18, Thus when the lever 18" is
lifted to the upper position (shown in dotted
lines in Fig. 1 of the drawings) this pin will

engage bhe cam 27, and in sliding along its

dﬂ‘e Wﬂl nress 1t rearwardly and swing its
lower' end forwardly to engage the ﬁnu*em 25
and 26 with plate 11. The npper end of the
cam 27 is arce-shaped, as shown, and to pre-

vent return movement of the lever, due to its

own weight or the helical spring, the upper
Itmit of inovement of the lever IS at a point
which will permit the pin 28 to engage and

| pass partly around this arce-shaped por tlen S0

that in its downward movement the levet
must first press the rocker against the tend-
ency of the helical epnnu" 16.

The three positions of the lever 18’ are

shown in full and dotted lines in Fig. 1, and

-
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upon reference thereto it will be seen that

when the receiver is engaged with the hook
flange 20 is in contact with plate 12, while the
ﬁnu‘ers 26 and 26 are in the pomtwns shown
When the receiver is removed,
all of the parts are in the positions shown 1 in
full lines,
with ﬁngers 25 and 26 and t_,he flange 20 and
the fingers out of contact with plates 12 and
11, respectively. When the lever is raised

which 1s with flange 20 in conrtact

QO

, 95

the flange 20 remains in its last position and

the rocker 15 is operated to contact the ﬁ[lﬂ'elS
25 and 26 with plate 11.

In employing this switeh in a system in
which a number of subscribers are on a single
line one line-wire is connected with plate 13

as shown at 30, while the second line-wire 3]

100

is connected with binding-post 9, and thence

to plate 11. A branch 32 from line-wire 31

connects with pldte 12 through a bell 33 and

post 9,

The local circuit includes a battery a4 from
which leads a wire 385 to finger 25, the second
finger 26 being connected, by means of wire

57,with the primary winding of the induction-
coil 38, from the opposite terminal of which

leads a wire 38 to transmitter 39, which in
turn 1s connected with the second terminal
of battery 34. One terminal of the secondary
winding of the induction-coil 38 is connected

to ground through the receiver 40, while the

opposite terminal is connected with finger 26
through wire 37. Thuas if the receiver be
apon the hook ﬂa,lwe 20 will lie against plate

12, and if a call be sent in from Ime 31 the

cireuit will be line 31, wire 32, bell 33, post 9,
plate 12, plate 13, and wir e 30 it being undel -
stood that the ends of the lme are U'louuded
A call from line 30 will sound the bell 33 by
the current passing to plate 13, plete 12, post
9', bell, wire 32, and line 31.

If the call is trem Iine 30, the subseriber

simply takes down his Ieeeiver when plate
13 moves its flange into contact with ﬁnﬂ‘els_

25 and 26, at whleh time current coming in
over line 30 ‘passes to plate 13, to ﬂfmbe 20,

to finger 26, through wire 37 to secondary of

105
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coil 38 to receiver, and to ground. At the '

same time the ﬁngere 95 and 26 are electric-




662,543

€
T

ally connected by engagement of flange 20 | the various parts without departing from the |

therewith, and the local eircuit from battery
34 1s through wire 35 to finger 25, through
flange 20 to finger 26, to primary wmdmﬂ' of

‘induection- coil, to transmibtel and to batter},
8o that conver sation may be carried on over

wire 30.

10

- with plate

15

Shonld the call h:-we come from line 31
then the subseriber would raise the lever 18’

to the uppermost position shown in Fig. 1,
fingers 25 and 26 would contact
- The etr-

when the

11 and leave flange 20. .
cuit from line 31 is then to post 9, to plate
11, to finger 26, to secondary of induction-

coll 38, to receiver, and ground, the primary

cireuit being thesame as formerly, with the

exception that in thisinstancethe fingers are

. electrically connected through plate 11.

20

In using this switeh where the. bell is in a |

bridge the posts 9 and 9" are electrically con-
nected by a wire 41, (shown in dotted lines,)

~or plates 11 and 12 may be formed mtegta]

~its etreuit, as mdle&ted

'._3:'0

- the bridge-wire being shown in dotted lines
“at 42 connected at one end with wire 30 and
af the other with the ground, said brldfre-_

wire 1neludmw the hwh reSIST:;mce bell 44 in

In Fig. 4 of the drawings there is shown a

| -'modlﬁcatlon in which there is employed a
plate 50, corresponding to plate 5, and hav-

ing a contact-plate 51 mounted thereon and
~ insulated therefrom, this contact-plate corre- |

sponding to plate 12. In this constraction

the lever 52, which is the receiver-hook, is
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pivoted to the front of the plate and carries
acontactspring-plate 53, which passes around

the end of the lever, one end of the plate 53
- being adapted for engagement with plate 51 ;

when the receiver is engaged with the hook.
The spring-plate 53 correspondsto flange 20.
T'he rocker 55 in this instance is pivoted upon
the back of plate 50 and has a flange 56,

- which projects forwardly over the edge of

45

the plate, and upon this flange and insulated
therefrom and from each otherare two fingers
57, which correspond to

fingers 25 and 26.
'T'he fingers 57 project fromn both sides of the

- flange, and when the lever is in its normal

position, with the receiver disengaged, plate
53 lles against the fingers at one side of the
flange. A pin 58, carried by the lever 52,
lies against the rocker,

. is raised to its uppermost position the pin

=5

6o

plate 11.

operates the rocker to throw the fingers from
engagement with plate 83 and to move their
opposite ends into engagement with a second
contact-plate 59, which is mounted upon and
insulated from plate 50 and corresponds to
The several parts of the modifica-
tion are connected in operation in the same
manner as their omresponding parts in the

structure shown in Fig.

It will of course be u nders.tood that in prac-

tice various other modifications of the con-

struction may be made and that any suitable

and when this lever

spirit of the invention.

In a complete metallic-circuit system the

return-wire is of course connected in place
of the ground-wire, which lattel is omitted.
Whab 18 claimed 18—
1. Atelephone-switeh comprising a enntae&

plate, a movable switch-plate for contaet with

the contact-plate and adapted to lie normally
out of such contact, a second contact- plate
a contact-finger movahl;v mounted independ-

70
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ently of the switch-plate for contact with the

second contact-plate and adapted to lie nor-

mally out of said contact, and a lever dis-

posed for alternate operative engagement

with the switch-plate and the finger to move

them alternately into contact with their re-
qpectwe plates the switch-plate and the fin-
ger being normally in contact.

2. A telephoue switch compri smgacm}tact—
plate a movable switch-plate for contact with
the contact-plate and adapted tolie normally
out of contact therewith, a second contact-
plate, a contact-finger movably mounted for
contact with the second contact-plate and
adapted to lie normally out of contaet with

| the second contact-plate, and a lever in op-

erative relation to the switch-plate and finger
to move them into contact with their respec-
tive contact- plates,the finger and switch-plate
lying normally in mutual contact.

3. Atelephone-switch (30111p1181nﬂ'a001’1tacf—
plate, a movable switch-plate for contact with
the contact-plate, a second contact-plate, an
independently - movable finger for contact

“with the second contact-plate, a lever in op-

erative relation to theswitch-plate and finger

to move them alternately into contact with

their respective plates, and a single means
for holding the finger and switch-plate nor-
mally out of contact with their respective

‘plates and in murual contact.

4. A telephone-switechcomprisingacontact-
plate, a movable switeh-plate for contaet with
the contact-plate, a second contact-plate, a
finger for contact with the second contact-
plate, a lever in operative relation to the

switch-plate and finger to move them into

contact with their lebpevtwe contact-plates
alternately, said finger and switeh-plate being
adapted for mutual contact normally, and
means for holding the finger and switch-plate
yieldably out of contact with their respee-
tive contact-plates and in contact with each
other,

5. A telephone-switeh comprising a contact-
plate, a supporting-plate adjacent thereto, a
switch-plate pivoted to the supporting-plate

aud adapted for movement into contact with

the contact-plate, a rocker pivoted upon the

supporting-plate, a contact-plate in the path

of pivotal movement of the rocker in one di-
rection, and a pivoted lever, said lever being
disposed to engage the switch-plate and move
it into contact with its contact-plate when

materials and proportions may be used for i the lever-is moved in one direction, and to

30
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“operate the rocker to engage the second con-
tact-plate when moved in an opposite direc-

tion the switch-plate and rocker bkelng mov-
able into and out of electrical connection.

6. A telephone-switch comprising two con-
tact-plates, a movable switch-plate for con-

tact with one of the contact-plates and hav-
‘ing means for holding 1t normally out of such

- contact, a rocker having fingers for contact

10

with the second contact-plate and having

means for holding it normally out of such

contact, and a receiver-lever in operative re-

lation to the switch-plate and rocker to move

them alternately into contact with their re-
spective contact-plates, said fingers and

‘switch-plate being movable into and ont of |
“contact and lying nmma,lly in eleetrmal con-

- fact.

'|20
-
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7. A nelephone _switch com pl"lSlI’l g a contact-

plate, a movable switch-plate for eontact with
the contact-plate, a second contact-plate, a
movable finger for contact with the second
contact-plate, a single means for holding the
finger and switch- plate normally from con-
tdct with the contact-plates and in contact
with each other, and a lever disposed to en-
cage the switch-plate and finger alternately
when moved in opposite directions and move
them into contact with their respective con-
tact-plates and out of mutual contact.

8. Atelephone-switch comprisingacontact-
plate, a plvoted switch-plate having a pro-
jecting portion for contact with the contact-
plate, a rocker having a finger, a contact-
plate in the path of movement of the finger

for contact thereby, means for holding the

finger and switch-plate normally out of con-
t,act with their respective contact-plates and
in mutual contact, and a pivoted lever dis-
posed to alternately engage the projection of
the switch-plate and _the roc,kel as the lever
is moved in alternate directions, and move
the finger aund switch-plate projection into
eont&ct with theilr respective contact-plates
and out of mutual contact.

9. Atelephone-switch comprising a contact-
plate, a pivoted switch- plate for contact

- therewith,. a second contact-plate, a pivoted

rocker having a finger for contact with the
second contact-plate, satd rocker having also
a cam, a lever disposed for engagement with

‘the switch-plate to move 1t into contact with

its contact-plate, a pin upon the lever foren-

" gagement with the cam alternately with the

55

engagement of the lever with the contaet-
plate, to move the finger into contact with its
contact-plate, and a single means for holding

"Ll.r
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‘the 'ﬁngel and contact-plate normally out of

contact with their respective eontaet plates
and in mutual contact. |

10. A telephone-switch comprising a con-
tact-plate, a movable switeh-plate for contact
with the contact-plate and adapted to lie nor-
mally out of such contact, a second contact-
plate, contact-fingers insulated from each

ment into contact with the second contact-

contact-plates. |
11. A telephone- -switch comprising a con-

60

other and mounted for simultaneous move-

‘plate and adapted to lie normally out of such
contact, -and a leyer in operative relation to
the switﬁh-plate and the fingers to move them
alternately into contact with their respective

70

tact-plate, a movable switch-plate for contact

with the contact-plate and adapted to lie nor-
mally out of such contact, a second contact-
plate, contact-fingers insulated from each
other and movably mounted for contact si-
multaneously with the -second contact-plate
and adapted to lie normally from contact

therewith, and a lever in Operative. relation

to the switch-plate and fingers to move them

75

30

alternately into contact with their respective

contact-plates, the fingers and switch-plate

lying normally in mutual contact.
12. A telephone-switeh comprising a con-

tact-plate, a movable switeh-plate for contact

with the contact-plate, a second contact-plate,
fingers insulated from each other and mount-
ed for movement into contact with the second
contact-plate, a lever in operative relation to
the switch-plate and fingers to move them
alternately into contact with their respective
contact-plates, and a single means for hold-
ing the fingers and switch-plate normally out
of contact with their respective plates.

13.. A telephone-switeh comprising a con-
tact, a movable contact for engagement with
the ﬁrst contact, a third contact, a fourth and
movable contact for engagement with the

third contact, a single means for moving-the

movable contaets into engagement with their
respective contacts alterna_tely, and means
for holding the movable contacts normally
ont of such engagement and in mutua,l en-
gagement. - |

" TIn testimony that I claim the foregoing as

90
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my own I have hereto affixed my signature in

the presence of two witnesses.
LEVI M. NEHER

W i.t_n esSses:
GEO. H. CHANALEE,
C.. E. HOGILE.
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