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OFFICE.

DAVID HALL RICE, OP LO"W”]]LLJ MASSACHUbETT& ASSIGNOR TO THE OUR- '
RIER TELEPHONE BELL C‘OMPAWY OF MASSACHUSETTS. |

TELEPHONE-CALL.

SPECIFICATION forming pa.rt of Lettels Patent No. 446,614, dated February 17, 1891,
.A.ppllmtmn filed October 16, 1881, Serial Wo. 43,846, (No model.)

1o all whom it may concern.:

Be 1t known that I, DAvidD HaLL Ricxg, of
Lowell, in the county of Middlesex and State
of DMassachusetts, have invented a new and
useful Impr ovement in a System of Telephone-
Calls, of which the following is a specifica-
tion.

My invention relates to the system of indi-
vidual telephone call-bells and calling appa-

ratus patented to Jacob B. Currier Auﬂ'ust
50, 18381, No. 246,574; and it consists, 1181; in
placmn' upon an mdependent oround connec-
tion the magnets drop-button orotherequiva-
lent mechanism forenabling the subscriber to

callthe central officein such a mannerthat the
operation of the caller will not affect the drop-
button, as hereinafter described; secondly,

in connecting several 111dependent electrical

“clreuits with the same vibrating calling-in-

strument by means of a switch meclmnmm
thereby: enabling one ecalling-instrument to

‘be used on any number of cireuits; thndly

in a novel manner of connecting SBVCL.:II cir-

cults to the battery and ealhnn -lnstrument,

so as to apportion to each circuit when it is
connected with the battery the proper amount
of electrical power to ring the number of
bells on that circuit, thus pr eventmﬁ the use
of an excess of battely -power on any circuit
and consequent expense, as well as causing
the individual Dbells on the circuit to ring
more perfectly and certainly; fourthly, to ar-
ranging the bells on two or more subscribers’
circuits so that one or more bells on one of

35 the circuits shallcorrespond in the respective

times of the vibrations of thelr armature-

hammers with the respective times of the
vibrations of the armature-hammers of ga

like number of bells (each with each) upon
lhe other circuit, all the different bells upon
either one of th_e circulils alone varying from

each other in time of vibration of their ham-
mers, as described 1n said Cuarrier patent, the

object of this part of the invention being to
enable a single calling device to call any bell
upon any circuit of the exchange which may
be switched ontoit, and thussave the annoy-
ance and expense of providing and working
a calling device for each separate circuit or
one 11&x*111g a different scale to which it is
adjusted for each circuit, as heretofore used.

bells and telephone-subscribers on it.

1In the drmvingg? Figure 1 is a plan *view of

my improved electrical system. Fig. 2 is an
edﬂ'e view of apart of the bmtch-bomd Fig.,

oisanedge view of another partof the smtch-
board. I‘w 4 18 a view of the calling-instru-
ment with its w orking parts e*a:posed to view,

containing an automatic non-battery civenit
leading throumh 1t. Ifig. 5 represents a com-
plete circuit mth the bells on the dif
stations and my ground connection. Fig. 6
18 a view of my novel arrangement of the

ferent

55
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drop-button mechanismupon the independent

ground-circuits at the central station. Fig.
7 represents cireuits 2,3, and 4 complete with
a different number of bells at the different
stations, a like number of which on each cir-

cuit have their vibrating hammers respect-

1vely vibrating on the tunes of the hammers
of the bells of any other circuit. Fig. 8 shows

a side view of the strip of wood A of the
switch, with its strip of brass ¢ on top of it,

as her eumftel described. Fig. 9shows a 51de

view of one of the drop- buttons which are

placed at S in the circuits with the line con-
nected to 1t, as hereinafter described.
1234 1‘6131‘65611‘[ four different telephone-

from the Swltch board A B C.

In Ifig. 1 circuit 1 is supposed to have two
Cir-
cuit 2 is supposed to have three subseribers
and bells at different stations upon it. Cir-
cuit 3 is supposed to have five subsecribers
and bells, and circuit 4 tohave six subserib-
ers and bells.

BB is a strip of w ood lmvmo* Setm-holes in

its opposite edges 1" y* &c,, Ebﬂd 7" 2, &o., as
shown in Fig. 1. On top of the wood B are a

series of metal plates 1°, 2° 3° and 4%, having

likesemi-holes and eomesl)ondmn to the num-
ber of circuits.

At S on the cir cmts a1e I)Iaced the common
magneto drop-buttons, of any well-known con-

-stlucuon to enable the subscribers at the

different out-stations to call the central ofﬁee

75

~circults leading out to the different stations

S0

90-

95

at which the switch and apparatusherein de-

seribed are supposed to be.
grounded beyond the farthest out-station in
the usual manner. Each CllCIJ.lt leads to one

of the metal plates 1° 2°, &e.
A is a strip of wood hﬂVlI’lﬂ‘ corr eqmndmn

Kach cireuif is

1C0O
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semi-holes to B on the edge adjacent to il
and a strip of metal ¢, with like semi-holes,
fastened on top of it, extending the whole
length of ift.
leads to the ground, as shown. A series of
metal pins closely fitting the holes ¥’ 97, &e.,
and 7’ 7% &e., are now placed in 9/, 97, 7% and
yt, thus grounding each circuit through L°
and plaemﬂ it in position to be (,a,lled over
by a subsecriber to the central office.

C is a third strip of wood, with semi-holes

corresponding to B on its adjacent edge.
First on top of the wood 1s attached a strip
of metal, ¢, Fig. 2, extending its whole length
having corresponding semi-holes and con-

nected to the line L’, leading to the calling-

instrument, and through it to the ground
overthe line IL? as hereinafter deseribed. On
this Iine 1. is placed the central-office tele-
phone at Y. Next over the metal ¢ of C is

placed a strip of non-conducting material ¢/,

as shown. On ¢"are secured metal pieces 1%,
20 32 and 4%, having semi-holes correspond-
ing to B, and strip of metal ¢ below. Itisof
course understood that the semi-holesthrough
the wooden strips A b C are slightly larﬂ‘er
than the corresponding ones in the metfﬂ
strips attached, so as to allow the metal pins
used to make a perfect electrical contact.
IFrom each of the metal plates 1 2%, &c.,

leads a line 17 2/, &e., to one pole of the bat-

tery P, as shown. ILine 1/, corresponding to
circuit 1, connects with this pole of but four
eelil‘s,_lmving but two bells to be called.

pole of a greater number of cells. Line 3 3’
connects w1_th this pole of a gre eater number,
and line 4 4" connects with this pole of all
the battery-cells, having on it a full comple-
ment ot bells. Ifrom the opposite pole of the
battery the line I, leads to the calling-instru-
ment, and, as hereinafter explained, connects
with the earth through it and line 1. when
the instrument 1s in operation, thus putting
the battery in circuit.

K is the calling-instrument for settmﬂ in
operation any dcsued bell on a circuit, Wl_th-
out sounding any other. The exterior face
of it has a dial with figures indicating where

the pointer is to be set to call any desired

bell on a circuit. In this instance each one
of the bell-hammers at station No. 1 on either
circuit is supposed to vibrate in the same

time, and hence with the pointer at figure 1
on the dial the caller will sound the bell ab

telephone-station 1 on each line, and so on
for each station of like number on any cir-
cuit. Thisarrangement enables one calling-

instrument to be used on a great number of

circuits, which is ddmntaﬂeous The pointer
E’ of the caller is attached to the spindle d’.
Projecting from the face of the calleris a
button m, which slides downward in the slot
n in the tace of the caller to the position m’
(shown in dotted line) when pressed down-
ward by the opemtor to set’ the ealler in op-
eration.

From the strip a the line I°

I.ine
2 97 having more bells, connects with this

t tion.

I'ig. 4 shows the internal construction of
the caller. T'he spindle of the button m ex-
tends inward over the horizontal arm of the
metallic lever 7, which 1s pivoted to the back
of the caller-case at 2". The caller-case is
constructed of some non-conducting material.
The horizontal arm of the lever ¢ is drawn
upward by the spiral spring o, which presses
its vertical arm against the vibrating caller /
and holds it in position to be set in motion

when this arm of the lever is suddenly with-

drawn by pressing down upon the button m,
when the lever takes the position shown in
dotted lines, Fig.4. A drum d, of metal, has
wound on its periphery the upper end of the
vibrator [, and by revolving the drum. the
vibrator is lengthened and shortened to cor-
respond with the bell-hammer of the station
to be called. To the spindle d’ of this drum
the pointer K’ is attached. A line eonnects
this metal spindle d’ with the screw z’ and
line L. A metal contact-point ¢ is secured
in the case, so as to enable the vibrator to
impinge upon it and form an electrical con-
tact at each oscillation. The contact-point ¢
1s connected by a line to the serew z and
ground-line L* as shown. Thiscompletes the
calling-instrument for calling any bell on a
circuit when the battery connection with the
circuit 1s established.

S0 far as I have deseribed 1t the ¢
instrument is that of said Jacob B. Currier,
as perfected and used by him, and I do not
claim any of its parts. There has been added

75

80

Q0

95

calling-

100

to it for the metal lever 2, which is faced

with non-conducting material where it bears
against the vibrator /, the metal stop s/, and
connecting the latter by aline to the screw 2%,
and line I.”,leading through the telephone and
switch and magneto drop-button, and connect-
ing the spring Orb}”' a line with the screw z

and ground-line 1.7 so that when the caller is
mna stm(, of rest and the battery-cireunit is

broken permanently for the time being there
will be a non-Dbattery circuit e_sta.bhs_hed

the instant the caller has ceased to operate
without further adjustment of switches and

| 1sa great convenience 1n working the system.

When the calling-instrument is introduced
1 the circuit between the telephone and the
subseriber’s station, or between the magneto
call-button and tlmt station, this non- battery
circult through the caller 1s essential to en-
able the %ubscuber to eall or talk with the
central office with the caller at rest and the
batteryout of circuit, as must be done to sue-
cessfully and economicallyoperate the circuit.
Suppose it be desired to call a particular
subseriber on cirecuit 2. ’1 he metal pin is

through the instrument by its automatic ac-
T'his enables the telephone to be used

105

110

115

I2C

[25

withdrawn from the hole ¢ and placed in the

hole 7% thus breaking the ground connection
of the circuit thr 011011 A .cmd connecting the
pole p’ of the battely with it through pl&te
2%, and also establishing a new ﬂround con-

neetlon through- metal strip e, lme 17, t(ﬂe-'

130
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phone Y, screw 2% block s/, lever 4, spring o,
screw 2, and line 12, Next the button m is
pressed downquicklyto the positienm/, hrealk-
ing the circuit last deseribed at s’/ and set-
ting the vibrator [ in oscillation, forming an
intermittent electrical contact with the point
g and grounding through 1.7, thus sending an
intermittent current over the circuit and
sounding the corresponding bell, as described
1n sald Currier’s patent referred to. As soon
as the bell 1s sounded sufficiently the non-
battery circuit is automatically re-established
through the stop s’ by the release of the but-
ton m,and the operator without further move-
ment or delay can hear the subseriber called
through the telephone Y. When done using
the latter, the pinis replaced from 2 to2/? and
the telephone battery and caller are by one
movement taken out of cirenit, as is desirable.

My improvement of attaching the different

circuit connections1’ 2/, &e., to the battery P,

so as to connect the pole p of a different num-
ber of cells with each circuit in proportion

to the number of bells thereon, is especially
valuablewith anindividual bell-circuit in this |

way: the greater the number of bells in the
line the greater the resistance and the more
the battery-power required to ring any one
bell. Iience on circuit 4, having a full com-
plement of bells, the whole batteryisattached.
On circuit 1, however, or 2,there beinga much
less number of bells, the power exerted per
bell 1s much greater, and, in fact, so great as
to sound more than one bell when too great
battery-power 18 used, thus destroying their
individual character and increasing the ex-
pense of battery unnecessarily. This is be-
cause the individual character of the system
of calling by a series of synchronous vibra-
tions of electricity depends upon a limited
amount of the electric current being em-

ployed for a circuit in proportion to the num-

ber of bells uponit, and herein it differs from
other systems wherein an excess of the cur-
rent does no harm, but produces a better call.
If more than one battery is used to overcome
this difficulty, the expense will be augmented,
while if rheostats are introduced intothe dif-

~ ferent circuits to equalize their resistance the

6o

same effectfollows. DBy my method of attach-
ment of the circuits, however, one battery is
made to operate theindividual bellson a num-
ber of circuits and only the necessary battery
1s apportioned to each circuit. |
Ifig. 5 shows thesubscribers’ stations of cir-

cuitl, with its bells and ground connection at

the outer end of the line in the usual form.

Kig. 6 shows another method of connecting
the switch and its ground connection with the
main ecircuit and placing the magneto drop-
buttons at 5, so as to be out of the influence
of the calling mechanism. A’ B’ ' is the
switch, which is made, as before desecribed,
except that the strip C’ differs from Cin hav-
ing the metal strip ¢ and line 1./ omitted, Fig.
2, and the metal pieces 1* 2¢, &e., are set di-

rectly on the wood base C” and opposite the |

‘metal pieces 1" 2%, &e., as shown in Fig. 6.
As before, 1,2, 3, and 4 are the out-cireunits

leading to the subscribers’ stations and con-
nected to 1°, 2° 3% and 4*>. From the metal
strip ¢ leads the line-wire I.* to the screw-cup
of the caller z,which is connected with z’, as

‘before described, the screw-cup 22 and its cor-

responding connections being omitted in the
calling-instrument. A line-wire 1° leads to

one pole of the battery P, while the other pole
18 grounded at G, as shown.
277, 3", and 4" lead from the metal switch-
o', and 4* of C” to the wire LS,
‘which is grounded at G, as shown.
independent ground connections are placed

pleces 1%, 22,
On these

the magneto drop-buttons at Sand on the wire
L°the telephone at Y’. A seriesof pins closely

fitting the holes 77 72, &e., is now provided,
and when in place in those holes the main cir-

cult through the calling-instrument and bat-

‘teryis broken and theground connections1””,

277, 3", and 4" are switched into circuit and
the magneto drop-buttons at S allowed to op-
erate. If it is desired to eall a subseriber on
any circuit—as, for instance, 2—the pin is
shifted from 7° to 49/ and the circuit through
the caller K and the battery established by
pressing on the button m,as before deseribed.
When the calling is done, the pin is replaced
in 7* and the telephone is ready for use. The
advantageof thisconnection isthat with many
forms of magneto drop-buttons the peculiar
action of this particular caller causes the

spring of the magnet of the drop - button to

rattle on account of its vibrating quite vio-

through the drop-butfon magnet, thus inter-
fering with the work in the central office ma-
terially, where silence is desirable in using

telephones. The vibration of the drop-button

also interferes seriously with the synchronos-
ity of the vibrations produced by the caller,
because, being out of time with the latter, its
armature varies the currentbyindu ction, pro-

2

Iine-wires 17/,

70

SO

e

95

100

lently when <the Dbattery - current passes -

105

110

ducing a more feeble action. By my improved

switeh and ground connections1’/,2”/ 3’ and
4'" all this annoyanee is avoided, and the same
calling-instrument can be used with any num-
ber of circuits, which is also important. |

It 1s obvious that some other form of switch
may be adopted than the oneI have described,
operating upon the same prineciple to connect
the circuits to the caller, telephone, and bat-
tery, and I do not confine myself to the use
of pins alone for that purpose. |

What I claim as new and of my invention
18— |

1. In combination with a number of elec-
trical eircuits provided with individual call-

bells thereon adapted to be operated by Syn- .
chronous pulsations of electricity, the corre-

sponding lines 1’ 2/) &e., adapted to connect
each circuit with a different number of cells
of electric battery, and a vibrating calling
mechanism adapted to transmit synchronous
pulsations of electricity to ring one or more
of said bells, substantially as deseribed.

115

120

125

Y30
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- nection 1”7, having on it the magnet of the

. The combumtmn of the plates 1" 2%, &e.,
w1th the metal strip ¢ and the corresponding 0
insulated plates 1* 2%, &e., and two or more
electrical circuits connected to plates 1° 2°,
&e., forming a switch mechanism, Subsmn-
tially as described.

3. In combination with an electric circuit
leading through the caller /, having a vibrat-
ing armature adapted to transmit synchro-
nous pulsations of the electric current over
the circuit, and one or more vibrating alarm-
strikers on the latter and battery, a switch
mechanism and an independent ground con-

T

tially as deseribed.

- Witnesses:

446,614

dlop button call, constructed and arranged
substantially as described.

4. In combination with the wbmtmfr cir-
cuit - breaker [ by suitable intermediate con-
necting mechanism, two main electrieal cir-
cuits, each provided with a magnet and vi-
brating striker adapted to be operated by said
circuit-breakerand vibrating inthe same time
as the striker of the other circult, substan-

DAVID ITALL RIGE

N. P. OCKINGTON,
F. F. RAYMOND, 2d.
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