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No. '7506,824.

UNITED STATES

Patented April 12, 1904.

PaTENT OFFICE.

LAWRENCE E. BROCK,

OF CELINA, OHIO.

TELEPHONE SELECTING DEVICE,

SPECIFI'CATION forming part of Letters Patent No. 75_6,824, dated April12, 1904.

Application filed Mejr 13, 1902, Serial No. 107,153,

(No model.) -

To all whom it may concern:

Be it known that I, LawrENCE E. BROCK, a
citizen of the United States, residing at Celina,

in the county of Mercer and State of Ohio, have

1nvented a new and useful Telephone Select-
ing Device, of which the tollowmw 1S a speci-
hcetlon

This invention relates to certain improve-
ments in selecting devices for telephones and
signaling systems of that class in which any

SlleGl iber on a party-linemay signal any other

- subscriber on such a line w1thout ringing the

5

call-bells of the remaining subscribers Oor an

operator at a central station is enabled to ac-
complish the same result on any of the party-
lines leading to the station.

The prmmpel object of the invention 1s to

- provide a simple form of mechanism which
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- station alonw the line.
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will effectually r11,4:310(:»1111)11eh this result and waill

close the local circuit of only the selected sub-
seriber. -

A further object is to so arrange the mech-
anism as to inform any subscriber intending
to call that the line is in use or is open; and a
still further object 1s to so construct the de-

vice as to prevent a subscriber from cutting

in on the line when the latter 1s 1n use. 1

With these and other objects in view the in-
vention consists in the novel construction and
arrangement of parts hereinafter described,
iHustrated in the accompanying drawings, and
particularly pointed out in the appended
claims.

In the drawings, Figure 1 is an elevation,
partially in section, of the selecting and cur-
rent-closing mechanism placed 1n each local
Fig. 2 is a diagram
illustrating a portion ot the main and one of
the local circuits. Fig. 3 1s a transverse sec-
tional elevation of a portion of the mechan-
ism on the line 8 3 of Fig. 1. Figs. 4 and 5

are views of details of construction more spe-.

cifically referred to hereinafter. Fig. 6 is a
transverse sectional elevation of a portion of
the mechanism on the line 6 6 of Fig. 1.

Similar numerals of reference are employed
to mdlcete corresponding partsthroughout the
several figures of the drawings."

The mechanism for ming the sub]eet of the
present invention 1s intended for use in con-

' the various subscribers.

loca'

‘neetion with a single-wire main line connect-

ing any desired number of subscribers on a
perty -line, and each subscriber is provided -

with the eeleetmo and circuit-closing mech-
emsm illustrated in Fig. 1, these devmes be-
Ing pleced at a point edJeeent to the telephone
end serving as a means for connecting the
Jocal telephone, battery, and call-bell to the
main line. | |
10 designates a smteble base to which are
secured a switchboard 11 and standard 12,

the switchboard and standard forming beal-

ings for the support of a spindle or Sheft 13,
on _which is mounted a ratchet-wheel 14, hev-»
ing on one face a number of spaces corre-
spondmcr to the number of telephones on the
line and bearing designating-marks, such as
numemls to corr e3pond to the numbers of

is also an additional space representing the

On the ratchet-wheel
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zero position, at which all of the disks stand - -
when the line is not in use, and said disks are

so arranged as to be visible in order that the

subscr ibers may readily escerta,m whether or
not the line 1s in use.
On the outer face of the ratchet-wheel 14 is

an annular rib 15, which is interrupted or cut

75

away opposite the zero-mark to permit the -

passage of a pin projecting laterally from the
end portion of a handled switch-lever 16, the

8o

pin being so arranged as to pass over the tece .

ef the disk and inwar dly beyond the line of

the rib 15 when the disk is in the position

shown in Fig. 1. This switch serves to con-
nect and disconnect the local telephone from
the main line, the position shown in full lines
being that Whlch the switch assumes when the

position showing the switch as connecting the
local telephone to the main line. . Nor melly

telephone is cut out and the dotted-line

Q0

the switch is held in the full-line pOSItl()I] by

a tension-spring 17 when the disk is at zero,
and to connect his telephone in the main line

a subscriber must move the switch against
the stress of the spring 17 until the dotted—
line position is assumed, at which time the

95

lower arm 16’ of the switch will be engaged
and held by a spring-catch 18. The sw1tch;-"

can. only be moved to the dotted-line position

- when the disk 1 18 in the p051t1011 shown in Flﬂ‘

100
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1 with the zero-mark indioeting that the line

1s not In use. When other subsecribers are

- using the line, all of the disks are moved un-

- will prevent the movement of the switch to

10
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til one or other of the numbers on the faces
of the disks occupy the position of the zero-
mark, and in such cases the annular rib 15

closed position, so that a subsorlber cannot
cut 1into the line when the latter is-in use and
no subscriber can call another until all of the
disks are at zero and closing movement of the
switch 1s permitted. The teeth on the pe-

riphery of the ratchet-disk are so arranged

that two or more teeth will come opposite
each of the numeral-bearing spaces, and en-

-gaging with said teeth is a pawl 20, carried
by an armature-lever 21, fulerumed on a stand-

ard 22 and carrying an armature 23 within
the field of force of an electromagnet 24, a
palr of such magnets being situated at each

‘subscriber’s station and connected in series'in

the main line, so that each time a current is
sent through the main-line wire all of the
magnets will be energized and each pawl will
be moved to advance its ratchet-disk to the

extent of one tooth. Backward movement of

-the ratchet-disks is prevented by one or more

stop-pawls 25 of the usual construction. To
prevent a movement to an extent greater than
that represented by a single tooth and prevent
any whirling movement of the ratchet-disk,

the pawl 20 at the limit of its upward move-
ment comes Into contact with the inclined face

- of a stop-block 26, the pawl being o gradually

35
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jammed between the face of the block and the
surface of the tooth with which it is in con-
tact and effectually preventing any movement
of the ratchet-tooth to an extent greater than
a single tooth. In making a connection the
calling subscriber first depresses his switch

16 to connect the secondary of his telephone

45

and local battery to the main line and then
by means of a suitable circuit-breaker sends
a number of 1mpulses from his local battery
along the line and through all of the eleotro—
magnets 24, moving all of the ratchet-disks
u.ntll they are stopped with the numeral cor-
reSpondlnﬂ' to the number of the called sub-
scriber in the position occupied by the zero-
mark in Hig. 1. |

On the base 10 1s seoured a switchboard 30,
formed of vulcanized fiber or similar insulat-

~ Ing material, said switchboard havingaseries,

60
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preferablv ew’ht of contact-blocks 31 and 32
all of the blooks 31 which alternate with the
blocks 32. bemﬂ' connected through the wire
81 to the main- l1ne wire, while a,ll of the con-
tact-blocks 32 are oonneeted to a local line 86,
Fig. 2, leading through the telephone 1nstru—
Inents, as herelna,fter described.

Rising from the base 10 is a standard 37,
having a be&rlng for one end of a spindle 38,
the opposite end of which finds a beerlno* in

the switchboard 80. On the spindle 38 is se-

cured a digk 40, preferably formed of insulat-

756,824

Ing materisl and provided with a number of
radially-projecting arms 41 equal to the num-

ber of contact-blocks 31 and 32. To the in-

ner end of the metallic spindle 38 is secured a,

contact-spring 42, adapted to be moved into

contact successively with the contact-blocks
31 and 32 asthe disk 40 isrotated. With one
end of the spindle engages a contact-spring
43, connected 1n the main-line circuit and so
arranged that when the spring 42 isin contact
with one of the blocks 31 the current will be
short-circuited in the main line and when in
contact with one of the blocks 32 a current
will be established through the secondary of
the local telephone-line.
are engaged by pins 45, projecting from the
face of the ratchet-disk 14, said disk being

provided with an annular series of openings,

of which two are formed in each of the nu-
meral-bearing spaces and adapted for the re-
ception o1 the pins 45, of which each disk car-
ries two the pins belncrplsoed 1n different po-
sitions in the disks of each of the selecting sys-
tems along the line, so that when the ratchet-
disk is properly turned to correspond to the
number of the called subscriber said project-
ing pins will engage with and turn the disk
40 through the medium of the arms 41. Nor-

mally the spring 42 is in contact with one of:

the contact-blocks 31, leading to the main line,
and when the seleotlno*—dlsk of a subsorlber
approaches a position to connect its local cir-
cuit to the main line one of the pins 45 will

‘engage with one of the arms 41 and will shift
the spring 42 to the extent of a single arm,

thus shifting the spring to a contact- blook 39
and (3011116(3131110’ the local phone to the main
line. A smo*le further movement of the
ratchet-disk Will bring the second of the pins
45 1nto engagement with a following arm 41

“and again shift the contact-spring to one of

the contact-blocks 31, leaving’ the local tele-
phone disconnected. This movement occurs
in each of the telephones bearing a lower num-

ber than that which it is desn‘ed to call; but
the said telephones are only momenterllv

placed in communication with the main line -
~and 1mmediately thereatter are cut out, the
only telephone remaining in circuit with the

main line being that seleoted by the calling

The radial arms 41
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subscriber. If the 1ooal call-bells and bettery— |

circults were placed 1n communication with
the main line during the momentary closing
of the circuits, each call-bell would be ener-

gized in succession, and to prevent annoyance

from this fact I arrange the local call-bell and

1ts energizing-battery in an auxiliary local
circuit, which may only be closed by the call-

ing subscriber holding the main line energized
for a considerable length of time as compared

under the usual make and br eak.

To the contact- blocks 82 is connected a shunt
48, leading to the wire 81, (see Fig. 2,) and in
this shunt is placed a pair of electromsgnets

L20

125
to the momentary energizing which occurs

130
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50. Above these magnets is an armature 51,

normally held elemted by a spring 52, the
magnets being energized eech time a elreult 1S
estabhshed thl ouﬂ'h the spring 42 and one of
the contact- bloeLs 32 and serving to draw the
armature down against the action of the
spring. The armature 51 is pivoted on a stud
53, to which is also pivoted an arm 54, hav-
ing at its outer end a Seﬂ*mentel rack 55, ad%pt—-
ed to be engaged by a pinion 56, mounted on
a shaft 57, adapted to suitable bearings 1in
one or more standards 58. The armature 51
and the pivoted arm 54 are connected together
by a coiled tension-spring 59, through which

the downward movement of the armature 1s

transmitted to the arm 54, the movement be-
ing comparatively slow, so that while a mo-
mentary energizing of the electromagnets
will result in the downward movement of the
armature the arm 54 will beslow to yield and
will not have completed its movement before
the armature is released by the deénergizing
of the magnet. To further retard the move-

-ment of the arm 54, there is arranged on the

shaft 57 a balance- wheel 60, and as the rack
at the outer end of arm 54 is in engagement
with the pinion 56 said arm must overcome
the inertia of the balance-wheel before the
arm can move. The local call-bell and bat-
tery are included in a circuit of which the

~terminals are represented by the insulated

35
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*each other by the calling subscriber.

post 64 and the arm 54, the latter having a
downwardly-projecting ﬁnger 65, edepted to
make contact with the post 64 when depressed,
this movement occurring when the calling
subseriber after anumber of makes and breaks

turns all of the ratchet-disks until the nu-

meral-bearing space bearing the number of
its selected subscriber is reached, the circuit
being then held closed and energized for a
sufficient length of time to draw the armature
51 to the magnets and to depress the arm 54
until its finger 65 has engaged with post 64
and completed the local calling-circuit, the

calling-bell continuing to ring as long as the |

finger 65 and post 64 are held in contact with
After
signaling a subscriber by the operation of a
smt%ble circuit-closing device, as hereinafter
described, and automatwelly connecting his

| telephone -line to the main circuit the line may

be used for signaling or telephone purposes,
as may be dsu-ed it being only necessary to
employ a single wire to connect any desired
number of subscribers. After finishing a
conversation the calling subscriber reéner-
aizes the line for a number of times sufiicient
to restore all of the ratchet-disks to the ini-
tial or zero position. As the ratchet-disk of
his selecting device approaches zero a pin 70,

projecting from the face of the disk, comes

into contact with the spring-catch 18, effecting
the disengagementof the latter from the 10011-

ing-arm 16" of the switch 16 and the spring

17 of said switch causing a movement of the

latter to break the circuit between the local
The pin 70 in

telephone and the main line.
tra,vehncr toward the right engages with the
upper portion of the ca,teh 18 and bends the
latter backward until the pin is free to slide
over the inclined top of the catch.

In Fig. 2, A, B, and C represent a number;

of local statlons connected toamain-line wire
82, one end of which is grounded beyond the
Statlon A, while beyond the station C the
main line is connected to a return 82', and in
said return 82’ there is located at each sta-
tiona circuit-closing key 83, by which the re-
turn-wire may be connected to ground, and
thus establish a ground-return to the line at
station A. The key 83 is closed by the op-
erator or subscriber for a number of times

equal to the number of telephone with which

he wishes to be connected. At each local sta-
tion is a receiver-hook 85, from which the re-
ceiver is removed to establish a primary cir-

cuit through a transmitter 86 and local bat-
tery 87 and wire 88, connected to the primary
The receiver-hook is

of the induction-coil.
provided with a vertleally-dleposed arm 89,
which when the receiver is raised forces the

70
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contact-spring 90 into engagement with the

contact 91, the latter f_orming a terminal of a
wire 92, which is connected-to the return-wire
89'. Ateachlocal stationis areceiver 93, con-
nected to a secondary line 94, of which the
spring 90 forms a terminal, so that when the
receiver 1s removed from the hook the sec-

ondary line will be connected by contact 91

and a wire 92 to the return-wire 82'. The op-
posite terminal of the secondary line 94 1s

95

100

formed by the several contacts 82, and under
normal conditions the secondary is entirely

disconnected from the line. A calling sub-
scriber may place a portion of his eeeondarv
or circuit by means of the switch 16; but 1t
will be remembered that this Operatlon may
be accomplished only when the disks are in
zero position, the rib preventing this closing
movement during any other position of the
disk, so that after the line is 1n use no sub-
scriber may close his switch and place his re-
ceiver 1n circuit. The several contacts 31

of the disk 30 are connected by the wire 81 to

the main-line wire 82, and this main line 1s
connected to the battery 87 and thence through

the receiver-hook 85 to the electromagnet 24,

which operates the ratchet-disk of the select-

“ing mechanism, the line being thence contin-

ued to the next subscriber and being connected

to the contact-spring 43 at said subscriber’s
The electromagnet 50 1s connected

station.
in a shunt 48, leading from the contacts 32 to

the main lines,and said electromagnets control -

local call-bells 95, which in the present in-

1‘.05

IXC

115
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stance are shown 1n separate circult, having

an independent battery 96, although, if de-

battery. Under ordinary circumstances the

circuit may be traced from ground at station A

‘desired, they may be connected to the local

130
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through the spindle 38 to one of the contacts 31,

wire 81 to main line 32, battery 87, receiver-
hook 85, magnet 24 to main line, and thence to
the next subscriber., 1t being obser-ved that the

circuit 1s not closed to ground by any of the

keys 83. When the subscriber A wishes to call
subscriber C, he closes switch 16 and then oper-

ates the circuit-closing switch 83 the required
number of times. At the first closing move-
ment of the switch a circuit will be established
from ground through main line, spindle 38,

wire 81, main line 82, battery 87, receiver- “hook

85, electromawnet 24: to main hne and thence

followmo* a, q1m11a,r course throucrh the several
local stations, returning by wire '89/ 0 the key
and thence to O‘round This energizes the
electromagnet 22 and the ratchet- dlsk 1Ismoved
one tooth, bringing the contact-spring 42 into

engagement with one of the contacts 32 at one -

station. When the circuit is again established
by closing the key 83, it may be traced from
oround throucrh %pmdle 38, contact 32, the
Shunt 48, electromawnet 50 to main 11“16 the
remaining portion ot the circuit being as pre-
viously descrlbed and again energizing the
electromagnet 24 to move the ratchet disk
another tooth It will be remembered that at

-~ the beginning of the operation the calling

30
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subscriber closes the switch 1€ and that after
the calling operation has commenced and the
ra,tchet—dlsks have been moved from zero po-
sition no other &HbSLI‘leI‘ may move his switch
and connect the main line.

ratchet-disk indicates that the number of the
called subscriber occupies the zero position.

" At thistime the contact-spring 42 of the called

40

55
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subscriber is in engagement Wlth one of the
contacts 32, while the contact-springs of all
of the remaining subscribers are in engage-

ment with the contacts 31, the disks belncr"

properly adjusted for this purpose. At the
last closing operation the circuitis held closed

for a conmdemble length of time, so as to keep

5 the electromagnets 50 energized at the statmn

of the called Subscrlber amd allow sufficient
time to overcome the inertia of the balance’
wheel 60, after which the calling-circuit of
the Subscrlber will be closed and the call-bell
sounded. The momentary impulses of the
electromagnets 50 at the different stations due
to the closmcr of the key 83 will not, effect the
electromaonets 50 to an extent sufficient to
overcome the 1nertia of the balance-wheels, so
that the callmﬂ‘—mrcmts will not be closed untll
the circuit 1s held closed for a considerable
length of time. Both receivers are now lifted
trom their hooks, and the arm 89 forces the
spring 90 into engagement with the contact

91 of wire 92. A circuit may now be traced

through the primary, transmitter, and battery
at each local station, and startmo* for con-
venlence, at the SWltdl 16 the line-circuit will
be found throuﬁ'h a branch 100, (in which may
be placed a condenser 101 ) main line 82, the

The calling sub-
scriber ceases operating the key when the

756,824

‘similar branch 100 of local station B, maiﬁ'

line 82, the spindle 38 of station C, contact
32, secondary of station C, receiver 93, wire

94, contacts 90 and 91, wire 92, return-wire. -

32", wire 92 of station A, contacts 91 and 90,

wire 94, receiver 93, secondary of station A
to switch 16, it being observed that the con-

tact of the calling subseriber is made through

the switch 16, while the contact of the called

subscriber i1s made through the contact 32.
The device forming the subject of the pres-

as will readily suggest themselves to persons
skilled in the art.

Having thus deseribed my invention, what
I claim 1s—

1. In a telephone selecting device, the com-
bination with the main and local telephone-
lines, of a step-by-step ratchet-disk and means
for operatmcr the same, an auxiliary disk op-
erable by the ratchet- disk and having a plu-
rality of contacts for alternately closing the

circult through the main line and through the .

local telephone-line to thereby insure the
proper closing of the circuit after an incom-
plete rotative movement of said auxiliary

disk.

2. In a telephone selecting device, the com-

bination with a step- bv-step ratchet_ disk and
means for operating the same, an auxiliary
circuit-closing disk, and an adjustable means
for transmitting a definite rotative movement
to the auxiliary disk by a greater or less ro-
tative movement of the ratchet-disk.

- 3. Inatelephoneselecting device, astep-by-
step ratchet-disk and means for operating the
same, of an auxiliary circuit-closing disk hav-
ing radially-disposed arms, and projecting
pins carried by the ratchet-disk for engage-
ment with said arms.

4. In a telephone selecting device, the com-
bination with the main and loca) telephone-
lines, of a ratchet-disk and means for operat-
ing the same, an auxiliary circuit-closing disk
having a contact-spring connected in the main

75

ent invention may be used on various systems
by suitable modifications in the wiring, such

30
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line, means for connecting the ratchet-disk

and the circuit-closing disk to operate the lat-
ter, and a plurality of contact-blocks con-
nected_alternately in the main line and in the
local telephone-line, said contact-blocks being
disposed in the path of movement of the con-
tact-spring carried by the disk.

5. In a telephone selecting device, the com-
bination of the disk having an annular flange
projecting from one face thereof and provided
with an interrupted portion at the zero-mark
of the disk, a switch for opening and closing
the circuit between the main and the local tele-
phone-lines, said switch having an arm mov-
able across the path of said annular flange
when the disk 1s in zero position, means for
locking said switch in closed position, and

on the return of the disk to zero position_.

I1§5

120

I25

means for automatically opening the switch
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6. In a telephone selecting device, the com-

bination of the main and local lines, of an an-

nular series of contact-blocks connected alter-
nately to the main and the local telephone-
lines, a contact-spring carried by the disk and
forming a terminal of the main line and means

for rotating said disk to bring the contact-

spring successively into contact with sald
blocks.

7. The combination with a selecting cevice,

of a pair of electromagnets arranged in the
local telephone-circuit controlled by the se-
lecting device, an auxiliary normally open
circuit including a call-bell and means for op-
erating the same, a fixed post forming one

o

terminal of said circuit, a pivoted arm having
a finger forming the opposite terminal of said
circuit, a segmental rack carried by said arm,
a pinion intermeshing with the rack, a bal-
ance-wheel movable with the pinion, an arma-
ture arrangec within the field of force of the
electromagnets, and a spring connecting said
armature to said pivoted arm.

- In testimony that I claim the foregoing as
my own 1 have hereto affixed my signature in
the presence of two witnesses.

LAWRENCE, E. BROCK.

Witnesses:
- CHARLES S. YOUNGER,
ALBERT METZNER.
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