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To all whom it may concern.:

- Be it known that I, JoEN W. DUNLAP, Sr.,
residing at Pittsburg, in the county of Alle-
gheny and State of Pennsylvania, a citizen of

5 the United States, have invented or discov-
ered a certain new and useful Improvement
in Magneto-Electric Individual Switching Ap-
paratus, of which improvement the following
18 a specification.. .

to  The purpose of my invention is to devise
certain mechanical magneto-electrical switch-
ing apparatus, in which one set of instruments

1s adapted both to receive and to transmit.
It 1s known that a pendulum or reed sus-
15 ceptible of a certain rapidity of vibration will
create when so vibrated and subject to mag-
netic influence a specific and peculiar wave
in an electric circuit of which it forms a part.
It 1s also known that such waves to be effect-
20 1ve must be received by a sympathetic reed
or pendulum—i. e., one adapted to vibrate
isochronously with the first. These prinei-
ples can be utilized in a number of highly-

- 1mportant ways—as, for instance, in sin gling

25 out and calling any particular subseriber on
a single-circuit telephone system without the
assistance of a central exchange; second, in
throwing into a circuitany particular dynamo

~ or electric lamp on a single cireuit, or in actu-
30 ating any required signal orcall upon a given
circuit in the railroad serviece, orin the use of
annunciators upon a common circuit. The

system issusceptible of otherapplications not

- here enumerated.

35 Lo put this system into practical working
apparatus; I have contrived the following me-
chanical arrangement, which is shown in the
particular drawings as applied to the call-

~bells of the telephone service, but might be

40 as readily attached to the various other Sy S-

tems above suggested. |
Inthe accompanying drawings, which make

part of this invention, Figure 1, Sheet I, is a

front elevation of my pendulum, magnets,
45 battery call-bell, and subordinate devices.
Fig. 2 is an end view of the same.
“a front elevation of the pendulum when in

position; Iig. 4, a side elevation of the pendu-.

lum. Fig. 5 is a plan view of the support

elbow B, having binding-post B

Iig. 3 is-

— e —

general view of the circuit, Figs. 1 and 3

showing the bell cut out of the cireuit, and

Iig. 2 showing the bell cut in the eircuit.

In the practice of my invention I take a
pair of equal horseshoe-magnets A A, each s
having equal poles. These magnets are
screwed to a connecting iron base A? which
in turn is suitablysecured to the wooden back
C C.  To thesame back C C,as shown clearly
in Ifig. 5, is also fastened a brass double el- 6o
bow B, having binding-post B2 also the brass
These el-
bows are slightly separated and insulated by
ebonite B or like insulation.

Each elbow is provided with a clamping- 65
nut B> B° working on a screw. From these
clampshangs a pendulum S8, constructed,pref-
erably, as follows, as shown at Fig. 4: The
upper part consists of two parallel flat steel
springs S 87, both gripped in their respective 70
clamps B° B The springs S S’ are clamped
upon a hard - rubber insulator S?% which is
screwed at either end toright-angled irons or
cheeks 5° 5% Between these cheeks is an in-
sulated wire-wound bobbin S% One end S7 75
of the bobbin-wire is attached to the spring
S and the other end S7 to the spring .

S° is a piece of ebonite or suitable insulat-
ing material, which is attached to the cheeks
S° S?and supports the lower part of thependu- 8o
lum, which is graded or scaled at regular in-
tervals. On the gradedportion of the pendu-
lum slides an adjustable weight S, provided
with a marker S®¥ and adjusting-screw SI2.
Projecting from the pendulum at right an- 8z
gles with the path of its oscillation is the nee-
dle 8. The pendulum is hung at an equal
distance from each of the pair.of magnets, and
so that it will swing in a path which will be
equally distant from the poles of each mag- go
net, as shown in Fig. 1. Upon the face of
each of the magnets A A’, I fasten an insulat-
ing-support A3 A3, From the insulator A3on
magnet A hangs a brass arm E, with another
pivoted brass arm E’, the extreme point of gs
which by fine adjustment rests normally
upon the point of the needle 8°. When the
pendulum S° attaing a certain rate of vibra-
tion, the brass arm E’ will be shaken from

50 tor the pendulum-springs. Sheet II shows a | the point of the needle 8? and drops upon the 100
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contact-point IF? of a brass rod I, also secured | _
' pendulum 1n Fig. 2. This magnetic wave

to the common back C (.

A line-circuit is made, as shown by dotted
arrow in Fig. 1, Sheet II, as follows: Start-
ing with wire 1, which connects with similar
magnet and pendulum at the right, thence to
post 12, thence through wire 2 to post B,
through brass strip B/, spring 8/, clamp 7,
through wire bobbin 8¢ through second clamp
S?, spring S, through strip B, post E?, wire 5,
post 15, and wire 1.  In this circuit the pendu-
lum is in the circuit waiting for call, and the
bell is out. When the Dell is in call the cir-
cuit will be as follows, as shown by solid ar-
row in Fig. 2, Sheet II: Commencing at Fig.
3, wire 1, post 12, brass strip B7, post 13, wire
3, through battery I, wire 7, post /0, through
bell-coils, (under cover of IT and not shown,)
through post IIY, wire 6, post 14, wire 4, post
E2 brass arm E, trip-lever E’, contact-point
I rod I, post I, wire 5, post 15, and line 1.

The battery K is the ordinary battery used
in conneetion with the telephone service, with
carbon I/ and zine K2 all mounted upon the
stand K3 The bell is the ordinary telephone
call-bell with board I, gong 11", and ham-
mer H>, |

Assuming that there are three sets of me-
chanical devices exactly duplicating the de-
vices, as shown in Fig. 1, Sheet I, the opera-
tion of these devices as applied to telephony
will be apparent from the three figures of
Sheet IT. In small towns, where the number

of subsecribers is too limited to support a cenz-

tral exchange, I would place all the telephones
on a single common circuit and attach the
line-wire to posts 12 and 15, the telephone-
bell wires in series toposts 13 and 14, and each
subscriber would be supplied with the appa-
ratus shown in Fig. 1, Sheet I. TFurther, cach
subscriber would have a designated number
and be supplied with a card of the numbers
of all other subscribers. The sliding weight
S0 on each subscriber’s pendulum would be
set normally at the gradation on his® pendu-
lum corresponding with his number—u. e., No.
5 would keep his sliding weight set at mark
5, with the lever E’ resting on the point of
the needle 8. Assuming, now, that the three
pendulums of [Figs. 1,2,and 3 of Sheet 11 are
properly set and Fig. 3 desires to call Fig. 2,
Fig. 2’ssliding weight 8 will be setat a certain
notch, which Fig. 3 can ascertain by examin-
ing his card of numbers. Iig. 3, having thus
discovered the grade or position of Fig. 2’s
sliding weight, will move his sliding weight
to the same notch on his pendulum and set
his own pendulum in vibration. As herecto-

fore asserted, this vibrating pendulum at IFig.
6o 3 will ereate a certain magnetic wave in the
line -circuit, which will be transmitted to

408,468

the correspondingly weighted and adjusted

will slightly affeet the pendulum of Kig. 1,
but not to such an extent as to displace the
lever-arm resting on the needle.

In accordance with the law I have already
stated, the pendulum of Fig. 2 isnow the sym-
pathetic or co-mate pendulum of that in Fig.
3, and is adapted to vibrate in unison there-
with, and does so vibrate. The vibration of
the pendulum in Fig. 2 shakes the lever E’
off the point of the needle 8°. The lever E’
drops upon the contact-point F? throwing
the bell of Fig. 2 into cireuit, thus calling
up the subscriber represented by FKig. Z.
When Fig. 3 and Fig. 2 have ceased talking,
Fig. 3 adjusts his weight or bob back to his
own mark, and both Fig. 3 and Fig. 2 replace
their respective levers E’ upon the point of
the needle S°.

both a receiver and transmitter.

It is apparent that varying vibrations of
the pendulum may be secured by other me-
chanicaldevicesthan the sliding weight,while
still employing the spirit of my invention.

Having fully deseribed my invention, what I
desire to secure by Letters Patent is—

1. The combination, in an electric cireuit,
of several call receiving and transmitting de-
vices, each comprising a pendulum, with an
adjustable bob normally at a fixed point, dif-
fering for each pendulum or station, a coilin
the line-circuit, carried by the pendulum,
magnets, near which sald coil may vibrate, a
cirecuit-controller operated by the pendulum
on reaching a certain extent of motion toclose
a local alarm-cireuit, whereby one station
may call another by adjusting its pendulum-
bob to a position corresponding to that of tho
station to be called, and vibrating a pendu-
lum to generate a current on the line, as set
forth. -

2. A combined transmitter and receiver
pendulum consisting, essentially, of a pairof
springs, the lower ends connected with the
respective end wires of a wire-wound bobbin
provided with suitable cheeks supporting a
oraduated rod with needle and sliding weight,
in combination with a pair of magnets with
equal poles, and lever-contacts constructed
to fall on the oscillation of the pendulum, all
substantially as and for the purposes de-
seribed.

In testimony whereof I have hereunto set
my hand.

JOIIN W. DUNLAP, Sr.

Withesses:
WM. L. PIERCE,
CHARLES IR. MAIR.

1t will be noted that each set of devices 18
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