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UNrreED STATES PATENT OFFICE.

SEYMOUR MORRISON AND THOMAS L.

SPRINGER,; OF MCOORDSVILLE

INDIANA.

TELEPHONE=SWITCHBOARD.

SPECIFICATION forming part of Letters Patent No. 638,521, dated December 5, 18989,

Application filed May 19, 1899, Serial No. 717,426,

(No model.)

To all whony it may concerr:

Be it known that we, SEYMOUR MORRISON
and THOMAS 1. SPRINGER, citizens of the
United States, residing at McCordsville, in
the county of Hancock and State of Indiana,
have invented certain new and useful Im-
provements in Telephone-Switchboards, of
which the following is a specification.

The object of this invention is the produc-
tionof a telephoue switchboard having a com-
bined operator’s cam and self- reetormﬂ' clear-
ing-out drop, which combined cam and drop
is eompﬂct in form, self-contained, easily and
quickly detached from its conneetians with
the board, and readily replaced in position
therein, which is simple and strong in its
construction, has no delicate adjustments to
become easily disordered, is speedy and ac-
curate in its operation, wherein eross-talk be-
tween adjacent lines 1s eliminated, wherein
the calling subseriber does not Lhiear the noise
of ringing the called subscriber, and embody-
ing other novel features of advantage to ap-
pear later herein.

In the accompanying drawmﬂ's Figure lis
a diagrammatic sketeh 1llustr atlnﬂ' the SeV-
eral electrical connections made in the oper-
ation of this operator’s cam and drop. Fig.
2 18 a face view of the operator’s cam and
drop, showing its relative position in the
switechboard, also showing in dotted lines the
several positions assumed by the cam-handle
in the operation of the cam, designating each
position by a number. Iigs. 3 and 4 are side
views of the cam and drop, taken from oppo-
site sides thereof, the movable parts being in
the relative positions incident to position No.
1 of the cam- -handle, as shown in full lines in
[ig. 2. Fig. 5 is a rear elevation of the cam
and drop, 111ust1 ating the means of its at-
tachment to the switchboard and represent-

Ing the movable parts in positions incident
to posnmn No. 1 of the cam-handle, as shown
in full lines, IFig. 2, with the drop- plate ele-
vated. Fig. 61is an under face view showing
the electrical connections with thecam. Fig.
71s a plan view of the cam and drop. Fig. 3
1s a view of the cam-shaft removed from the
cam-framework. Iig.91sanunder face view
of the bridge-block.

1

i switehes within the cam.

Like letters of reference indicate corre-

sponding parts throughout the several views.
" The mechanism hereinafter described 1s.in-
tended to preside over the lines connecting
the respective answering-plugs and ringing-
plugs on telephone-switchboards.
positions of the cam-handle shown in Fig. 2
imply four sets of connections made by the
That position in-
dicated 1n the drawings as poublon No. 1,

Fig. 2, represents the operator’s circuit as

‘“bridged in” on the lines extending to the
answering-plug, and therefore presumes the
operator to be in communication with the
calling subscriber. Position No. 2, Fig. 2,
represents the cam as turned to throw the
generator-iines into connection with the lines
of the ecalling-plug, whereby the called sub-
scriber is notified by the ringing of his bell.
This connection cuts out the answering-plug
lines and the operator’s circuit. No. 3, Fig.

2, assumes the switches in such relative po-

51t10ns that the plug-lines are made continu-
ous through the operator’s cam, the operator’s
circuit being cut out, but the magnet for the
clearing-out drop included on one of said
plug-lines. Position No. 4, Fig. 2, indicates
the cam in a position to connect the calling-
subsecribers’ lines with those of the generator,
whereby the call-bell of the calling subscriber
may be rung, the lines of the called sub-
scriber and the operator’s circuit being cut
out. :

The clea,rmﬂ*-out drop will be actuated by

the operation “of the hand- generator on the
telephone of either subscribe r, but only when
the plug-lines are continuous through the
cam, as assumed by position No. 3, Ifig. 2, of
the drawings.

In the embodiment of our invention the
switchboard is fitted and arranged in substan-
tially the ordinary manner, having the usual
jacks connected with subscribers’ lines occu-

pying the upper portion of the face of the

board, with the usual plugs in pairs and the
operators’ cams below, there being in practice
one pair of plugs and one operator’s cam for
every ten of the jacks.

At the point of the smtehboardA&dapted

for the reception of the operators’ cams said oo

The four
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board is provided with rectangular openings
A’ in its face, into which openings the cam
mechanism is placed, only the hard-rubber

face thereof, with the cam-handle and drop,

showing on the face of the board.
Transversely across the rear part of the

board the supporting-rail A* is secured, hav-

ing opposite each cam the two contact-points

A% and A* for the attachment of the wires of !
the operator’s circuit, also having the clamp-
Upon this transverse rail

ing screw-bolt A°.
A? the rear end of the supporting-stem of the
cam rests, the serew-bolt A° passing through
the vertically-slotted end of said stem and
through the hard-rubber plate A° bearing

the tWO0 points A7 and AS for the attachment

of the lines of the generator-circuit.

Atthe forward end of the stem B of the cam
and on the upper face thereof is secured the
cam-framework, composed of the front plate
B’, the base B, the rear upright B3, and the
top cross-bar B In the upper part of this
framework an electromagnet is arranged to
release the clearing-out drop, the operation
of which device will be described later herein.
A little below the magnet and extending be-
tween the front plate B’ and the rear unrwht
B3 of the cam-framework is secured a hard-
rubber bridge-block B®, and aflixed to one of
its sides are the two contacts B® and B% the
former being one terminal of the winding of
the electromagnet. On the opposite side of
the bridge-block the contacts B3, BB% and B
are affixed. The first, B8, is also a terminal
for the end of the coil of the magnet, being
the opposite end of said coil from that con-
necting with contact B%.  B? merely connects
through the strip B with the contact B™ and
B mth contact B® by means of wire B~

Two contact-yokes B" and B™ are affixed
on the upper face of the bridge-block B3, their
ends extending downward at a little distance
from each side of said bridge-block B°, the
ends of the yoke B lying adjacent to the
contacts B®and B®, while the ends of the yoke
B are adjacent to the contacts B7 and B>
The yokes B¥ and B! are electrically con-

- nected with and form . terminal contacts for
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the generator-circuit B¥. B! are contact-
points fixed at the rear upper face of the
stem B for making electrical connection with
the contacts A7 and A% on the hard-rubber
plate A®, which said contacts A" and A3 are

the terminals of the generator-line B¥.

Contact-springs C and D are the terminals
of the respective lines C'and D', running, re-
spectively, to the tip C? and sleeve D- of the
answering-plug C°, while contact-springs E
and ' are the terminals of the respective lines
K’ and F’', ranning, respectively, to the tip
E? and the sleeve F? of the ringing-plug E3.

C* and D* are binding-screws for the at-
tachment of the plug-wires C' and D', respec-
tively, of the answering-plug C° to the stem
B of the cam, and E*and F° are similar means
of attachment thereto for the wires E' and I’
of the ringing-plug lines. '

o _ o 638,521

(% and E’ are metallic loops for binding the

plug-cords to the cam-stem B, 1ehevmﬂ' the

binding-screws from the WE‘lﬂ‘ht of the pluﬂs,
and Dreventmn' kinking in sald cords.

The contact- Splmﬂ's G and H are the ter-
minals of the operator’s circuit when said eir-
cuit is broken, the lines G’ and H', extend-

ing to the contacts AS and A* on the rail A?,
formmﬂ' with those eontacts a part of sald
Operatm s circuitb. |

3 and H?are strips of msulatmcr material
&ecmed reSpecbwely, to the springs G and
H, on the inner faces thereof, for engagement
W1th the cam, to be later descubed herem

The free ends of the contact- -springs C, D,

E, and F lie normally in touch with the con-

tacts B¢, BY, B, and B® respectively, thus
COuHeCtlﬂﬂ' the lines C' and D' of the answer-
ing-plug (¢ with the lines E' and I’ of the
ringing-plug E2, including also the winding
of the magnet..
the contaet-Sprmws C and D outward into
contact with the yokes B and B the lines
C’ and D’ of the answering-plug C°® are con-
nected with the lines B of the generator,

70
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By throwmfr the free ends of ‘

- 9©

which latterlines terminate in the said yokes -

B and B
E’ and F’ of the ringing-plug may be placed

contact-springs E and F. The lower end% of

In a similar manner the lines

95

on a circuit with the generator through the

all said contact-springs C, D, B, F, G, and H -

are secured rigidly to the mdes of the stem B.
The cam-shaft I, mounted in bearings In

the front plate B’ and the rear upright B of

the cam-framework, carries a cam I’ for en-
oaging the eontact-sprmtrs G and H and a

stud 1% for moving the said contact-springs i

and F. The cam I'is merely a metallic block
of cylindrical form bored out to loosely fit the
cam-shaft I, having the two flattened facesI?
on opposite sides thel eof and being provided

100 |
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with the opening I%, extending from its sur-

face to its center, which opening is elongated
in the direction of the circumference Of sald
cam and receives a pin or screw 1°, whereby
said cam I' has a slight oscillatory movement
with relation to said shaft I. The stud I? is
of hard rubber or other non-conducting ma-
terial and is rigidly a
I." The forward end of the shaft I carriesthe
handle 15, fixed thereon, and at the rear end
the said cam-shaft has a pin I7, extending
through an opening I’ in said shaft at rw*ht
anﬂ'les to its length. This
position by the set-screw 1°.
movementof the shaft I islimited by thestop-
pins I', against which the pin 17 impinges.

J is a magnet rigidly secured in the upper
portion of the cam-framework and havingthe
armature J' pivoted at J* to the poles J8 of
the magnet J. The freeend of the armature
is normal]y held from contact with the poles
J? by the action of the flat spring J¢, which,
however, the energy of the maﬂ'net when
eleetrieally excited, overcomes.
arm J°is formed integral with said armature

| and therefore has a slight vertical movement

pin I7is held in
The oscillatory

IIO

I15
fixed to the c&m-sha,ft_ |
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638,521

at its free end when the armature isattracted | nals the operator that the lines may be dis-

by the magnet.

K is a shaft mounted in bemmﬂ‘s in the up-
per portion of the cam-ir a,mework having the
drop-plate K’ rigidly affixed by one of the
lower corners of said plate to the end of said
shaft K. At therearend of said shaft Kand
outside the cam-framework is an L-shaped
lever rigidly secured to the shaft K, having
the stop-arm K=? and the setting-arm K.

K* are pins which limit the amplitude of
the osecillations of the shaft K.

L is the operator’s circuit and includes both
the primary and the secondary thereof. The
primary circuit has the operator’s transmit-
ter, a battery, and the primary winding of
an induetion-coil, while the secondary circuit
includes the onemtor s receiver and the sec-
ondary wmdmﬂ of said induction-coil.

The operatlon of a switchboard embody-
ing our invention 1s as follows: As hereinbe-
fore stated, the normal position of the oper-
ator’s cam mechanism is such that the oper-
ator’scircuit L (including the transmitter and
receiver of the operator’s set) is connected
with the lines of the answering-plug C° and
therefore when a subsecriber calls the central
station and the sald answering-plug is in-
serted into the jack of said subscribers’ lines
the subscriber and the operator are in circuit.
Upon ascertaining the number desired by the
calling subscriber the operator inserts the
ringing-plug E°, connected with said answer-
ing-plug C3, into the jack on the lines of the
called subscriber, at the same time turning
the cam-handle I° to the position designated
as position No. 2, Fig, 2. This movement of
the cam cuts out the operator’s circuit L, (con-
tact-springs G and H,) throwing the contact-
springs E and F into touch with the yokes B**
and B, respectively, turning the current of
the generator-circuit BY over the called sub-
sceriber’s line and ringing the call-bell upon
sald subscriber’stelephone. Thecam-handle
I upon being released from this position,
No. 2, Fig. 2, returns automatically to po-
sition No. 3, Fig. 2, which joins in one circuit
the calling and the called subscribers, also in-
cluding within that circuit the magnet, but
leaving out the operator’s set L. The posi-
tion indicated as position No. 4, Fig. 2, is that
into which the cam-handle I° is turned when
1t 18 for any reason desirable to ring the call-
ing subsecriber. In this position the contact-
springs C and D are thrown by the stud I?
into touch with the yokes B and B!, respec-
tively, connecting the ringing subscribers’
lines with those B¥of the generator. Assoon
as conversation through said telephones is
concluded and either subscriber ‘“rings off”
thecurrent thus generated bysaid act of ring-
ing, passing through the coils of the magnet
J, energizes the poles J? thereof and attracts
the armature J'. This movement of the ar-
mature raises the detent-arm J° from the path
of the stop-arm K* and permits the drop K’
to fall by the force of gravitation.

- This sig- |

connected, which disconnection is made by
Wlbhdmwmﬂ* the plugs from the jacks into
which they were inserted, the operator at the

70

same time turning the cam-handle I o its

normal position, (position No. 1, Fig. 2,) caus-
ing the pin 1" to engage the setting-arm K3,
throwing said drop upward, in which position
it is retained by the falling of the detent-arm
J% into the path of said stop-arm K?
Both mechanical and electrical connections
between the cam and the switchboard are
made by the one act of clamping the stem B
to the rail A* by means of the screw-bolt A®,

75

30

which electrically connects the lines of the

generator B¥and the operator’scircuit I with
their continuing lines within the cam. The
lines running to the plugs are ¢connected by
attachment to the binding-serews C* and D,

We claim as our invention—

1. In a self-contained operator’s cam and
clearing-outdropfortelephone-switchboards,
in combination, a cam-stem; answering-plug
lines and ringing-plug lines, an operator’s cir-
cuit and a generator-circuit terminating on
said stem; a framework on said stem; an elec-
tromagnet in said framework; a switch for
electrically connecting the plug-lines, the elec-
tromagnet and said opelatm S CIr emt and for
eleetuca,lly connecting either of said plug-
lines with the ﬂ'enerator-cncmt an armature
for said magnet; a detent on said armature;
an annunciator; and means for automatic-
ally, meehamcally restoring said annunclatm
by the movement of said smteh

In a self-contained operator’s cam and
clearing*out drop for telephone-switchboards,

‘in combination, a cam-stem; answering-plug

lines and ringing-plug lines, an operator’s cir-
cuit and a generator-circult terminating on
sald stem; a framework on said stem; an elec-
tromagnet in said framework; a switch for
electrically connecting the plug-lines,the elec-
tromagnet and said operator’s circenit, and for
electrically connnecting either of said plug-
lines with the generator-circuit; an armature
for the magnet; a detent on said armature;

an annunciator-plate adapted to fallin asub-
stantially vertical plane; and an arm upon

said switch for mechanically 163‘5011[10* said
anununclator:plate.

3. In a self-contained operator’s cam and
clearing-out drop fortelephone-switchboards,

in eombination, a cam-stem; answering-ph}g

lines and ringing-plug lines, an operator’s cir-
cuit and a generator-circuit terminating on
said stem; aframework on said stem; an elec-
tromagnet and a cam-shaft mounted in said
framework; an armature for the magnet; a
detent-arm on the armature; an annuncilator
drop-plate adapted to fall in a substantially
vertical plane; a sefting-arm for said drop-
plate; and an arm on said cam-shaft for en-
gaging sald setting-arm and automatically,
mecha,mcall yr estomn gsald annunciatordrop-
plate when the electmc circuits are restored.

4. In a self-contained operator’s cam and

ale

95

100

105

I1IC

115

120

I25

IS0




IO

20

e

clearing-out drop for telephone-switchboards,
in combination, a cam-stem; answering-plug
lines and ringing-plug lines, an operator’s cir-
cuit and a generator-circuit terminating on
said stem; a framework on said stem ; an elec-
tromagnet and a cam-shaft mounted 1n said
framework; an armature for said magnet; a
detent-arm on the armature; an annunciator
drop-plate adapted to fall in a substantially

vertical plane; a shaft for the drop-plate; a

stop-arm and a setting-arm affixed to said
shaft; and an arm on the cam- -shaft for en-
caging said setting-arm.

5 In an epereters cam and elearmg out
drop for telephone-switchboards, a single self-
contained structure having, in combination,
answering-plug lines and ringing-plug lines;
a cam-handle; a magnet; an armature forthe
magnet; a shaft; an annunciator drop-plate
secured, at a point on one of its faces below
its center of gravity, tothe end of said shaft,
which plate isarranged to fall in a plane sub-
stantially parallel with the face of the switch-
board; a detent for retaining the drop-plate
in its elevated position; means for withdraw-
ing the detent; and means comprising sald
cam-handle for automatically, mechanically

- restoring said drop-plate.

30
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6. In an operator’s cam and clearing-out
drop for telephone-switchboards, a single self-
contained structure having, in combination,
answering-plug lines and ringing-pluag lines;
a cam-handle; a magnet; an armature for the
magnet; a shaft; an annunciator drop-plate
secured at a pomt on one of its faces below
1ts center of gravity, to the end of said shatt,

‘which plate is arranged to fall in a plane sub-
stantially parallel with the face of the switch-

board; a detent for retaining the drop-plate
in its elevated position; a source of electrical
energy; and means comprising said cam-han-
dle for automatically, mechanically restoring
said drop-plate. |

7. In an operator’s cam and clearing-out
drop for telephone-switchboards, a single s self-
contained structure having, in combination,
answering-plug lines and ringing-plug lines;
a cam-handle; a magnet; an annunciator-

~drop adapted to fall in a plane substantially

50
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parallel with the face of the switchboard;

means for electrically exciting said magnet,
whereby said annuncmter-drep I8 released
and means comprising said cam-handle for
antomatically, mechanically restoring said
annuneciator- drop

3. In an operator’s cam and clearing-out
drop for telephone-switchboards, a sin crle self-
contained structure having in combinetien,
answering-plug lines and ringing-plug lines;
circuit - changing mechanism comprising a
cam-handle; a magnet; an annunciator-drop
arranged to fall in a plane substantially par-
allel with the face of the switechboard; means
for electrically exciting said magnet where-
by said annunciator-drop is released; and
means comprising said cam-handle for aunto-

638,521

nunciator-drop.
9. Incombination atelephone-smtehboard

having an operator’s cam, which cam com-

prises circuit-changing mechamsm a cam-
shaft; an eleetremegnet

sald armature an annunciator drop- plate
adapted to fall in a substantially vertical
plane; a shaft for said plate; a stop-arm and
a setting -arm on said shaft; and an arm

edapted to be automatically, mechanically

operated by the circuit-changing mechanism,
adapted to engage sald settmmarm

10. In GOmblH&tIOH & telephone SWlteh- o

an armature for
said maO‘net a detent-arm rigidly affixed to

| matically, mechanically restoring sa,i(i an< '

75
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board having an epemtor s cam, which cam

comprises GII‘CUlt changing mechamsm* &
cam-stem; the lines of an operator S elremt
and of a ﬂ'enerater circuif on said stems con-
tact- pomts for said lines; eorrespondmﬂ' ¢on-

tact-points on said switchboard; means for

securing said stem to said board; an electro-

magnet; an armature therefor; a detent-arm

on the armature; an annunciator drop-plate

adapted to fall in a substantially vertical

90

plane; a shaft for said drop-plate; a stop-arm = .
and a setting-arm affixed to said shaft; and

an arm errenged to be automatwally, nie-
chanically operated by the circuit-changing

mechanism, for engaging said setting-arm.
11. In combination, a telephone -switeh-

board having an operator’s eam, which cam
comprises circuit-changing mechanism; a

cam-stem; the lines of an operator’s circuit
and of a generator-circuit on said stem; con-
tact-points for said lines; corresponding con-
tact- pemts on said switchboard; means for

' securing said stem to said board; an electro-

magnet; an armature for said megnet a de-
tent-ar_m for said armature; a shaft; an an-
nunciator drop-plate affixed at a point below
its center of gravity tosaid shaft; a stop-arm
and a setting-arm also affixed to said shaft;

‘and an arm.arranged to be automatically,
mechanically operated by said ¢ircuit-chang-
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ing mechanism,forengaging said setting-arm.

12. In combination, a telephone -switch-
an operator’s cam, which cam

—

board having

' comprises circuit-changing mechanism; a

cam-stem having a mortise-slotat itsrearend;

the lines of an operator’s circuit and of a gen-

erator-circuit on said stem ; contact-points for

said lines; corresponding contact-points on
said switechboard; and means extending
through the mortise -slot for securing sald
stem te said board.

13. In eombination, a. telephone svnteh-
board having an eperator s cam, which cam
comprises cireuit - changing meehamsm a
cam-stem havinga mortise-.slot initsrear end
contact-points for the lines of said cam ad-
jacent to said mortise-slot; and means ex-

tending through said mortise-slot for secur-

ing emd operator’s cam to the switchboard.
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14, In combination, a _telephone—switeh-? .

board having a supporting-rail; an operator’s
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-

circuit; an operator’s ecam, which eam com-
prises circuit-changing mechanism; a cam-
stem havinga mortise-slotin its rearend; con-
tact-points adjacent to said mortise-slot for
the lines of said cam; corresponding contact-
points on the rail of said switchboard, which
points on said switchboard are in electrical
connection with the operator’scirecuit; a plate
also having corresponding contact-points for
the electrical connection of the lines of the
generator - circuit; and a bolt for securing
sald cam to the said rail. o

16. In combination, a telephone - switch-
board having a supporting-rail; an operator’s
circuit; answering-plug lines and ringing-
plug lines; and an operator’s cam, which cam
comprises circult-changing mechanism; a

cam-stem havingamortise-slotinits rearend; |

contact-points adjacent to said mortise-slot
for the lines of said cam; corresponding con-
tact-points on the rail of said switchboard,
which points on sald switechboard are in elec-
trical connection with the operator’s circuit;
a plate also having corresponding contact-
points for the electrical connection of the
lines of the generator-circuit; a bolt for se-

curing said ecam-stem to said rail; means of

attachment for the said plun*-hnes to said
cam-stem; and means for electrically con-

]
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necting said plug-lines with the lines of smd 30

I cam,
SEYMOUR MORRISON.
THOMAS L. SPRINGER.
Witnesses:
A. C. MORRISON,
T. F. LisT.
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