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JOHN M. ORAM, OF DALLAS, TEXAS.

- TELEPHONE TIME-SIGNAL REPEATING SYSTRM.

' SPECIFICATION forming part of. Letters Patent No. 287,710, dated October 30, 1883,
, - Application filed Jﬂl]ﬂﬂ-l'j 6, 1883, (No mﬂdﬂ]'}'- | ' ,

To all whom it may concern: .~

Be it known that I, JouN M. OrAM, of Dal-
las, in the county of Dallas and State of Texas,
‘have Invented a new and useful Improvement
in Telephone Time-Signal Repeating Systems;
and I do hereby declare that the following is a
full, clear, and exact description of the same,
reference being had to theaccompanying draw-

- 1ng, forming a part of this specification.

ro Myinventionisdesignedtoprovideamethod

by which allof the subscribers of a telephonic

system are put in possession of the correct
time from a single standard clock by contin-
aous signals repeated throughout all the min-
utes ot the day, and without the necessity for
electric clocks at the subscriber’s end of the
line, thus avoiding the necessity for a multi-
tude ot such clocks, and the expense and com-
plication incidental to their use. |

In carrying out my invention I employ a
single clock of the class known as a ‘‘re-
peater’’—i. e., one that strikes (or makes a
mechanical adjustment other than the move-
ment of the hands) for every hour and minute
Inthe day, which stroke or mechanical adjust-
ment, in accordance with my invéntion, is
made to transmit signals over the telephone-
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lines to the receivers, and which signals are, |

by variation of intervals between them, (or

3o other mieastires,) madeto convey a significance
to the subscriber by either the sound of the
receiver’s diaphragms or by strokes omn the
bells of the subseribers, as hereinafter more
tully described. | |

%)
N

gram In which the time-signals to the sub-
scribers are made simply by the sound of the
diaphragms of the receivers. Fig. 2 repre-
sents a diagram in which the signalsare made

40 upan the subscribers’ bells so as to be gener-
- ally audible; and Fig. 3 is a diagram repre-

- senting a simplified modification of my in- :

vention in which a local battery and the nor-
mal ground-ecircuitare dispensed with,as here-
inafter referred to. Figs. 4, 4* 4° and 4° rep-
resent the internal construction of a repeat-
ng-clock such as I use with my invention.
- Referring to Fig. 1, A is a repeating-clock,
~ which is organized to repeat the time upon
50 the following arbitrary system: The hours it
strikes at intervals of two seconds of time,

45

Figure. 1 of the drawings represents a dia-

-

|

| asecond. Thusat threeo’clock and fifty-nine

|

]

the division of ten minutes it strikes at inter- -

vals of one second of time, and the division of
minutes it strikes at intervals of two-thirds of
55
minutes, the clock would strike three strokes 5 "
at intervals of two Seconds, five strokes at in-
tervals of one second, and nine strokes at in-
tervals of two-thirds of a second, which may
be illustrated thus: ;3; 1:%:7 111191111 60
Then the next minute would be four o’clock,*
which would make the clock strike.four times
with intervals of two seconds—thus, ;4 ,. T
use the term ‘‘strike’’ here for convenience
only, as repeating-clocks do always strike; 65
but in the application of such «’'clock in my
Invention the clock need not actually strike an -
audible signal, but only make a mechanical-
adjustment to close and break an electrical

| eurrent, (or vary the tension of an electrical 7o -

circuit) in accordance with such subdivsion of
time. B S

As shown, the diagram in Fig.1 represents
a central office, with the exception of that por-
tion to the left of the breaks in the lines at
b, and the receiver to the left of this repre-
sents one of the subscriber’s stations. H is
the main battery; G, the local battery, whose -
cireuit is controlled by the clock; E, an electro-
magnet; B, its armature; N C, are back and
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front contacts; « ' @, lines for three subserib-

ers, and of which there maybe any nu mber; I/,

‘the normal ground-cireuit, or circuit through
| which call-impulses coming from the sub-

scriber tothe central officefind their way tothe 85
earth. 1 3 b aretheannunciators for the three
subscribers, and 2 4 6 are the spring-jacks of =
the switch-board, by means of which two sub-
scribers may be connected by plugs in the
usual manner. The repeating-clock A is here go
shown in the central office; but it is obvious =
that its line-wiresmay be extended sufficiently
to locate itina jeweler’sstore, orinanobserva-
tory, where it may be more conveniently kept
under constant supervision as to correctness. .gs5 -
Now, this elock makesand breaks the circuit of
local battery G, controlling the electro-magnet
E of the eentral office, and said cireuit is nor-
mally broken, so that the armature Brests back

upon the back contact, N, from the tension of 100 .

1ty spring, whereby the normal ground-cirenit

1 I'is closed, and gives to each subscriber’s
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- line an outlet to the ground atb- the central of-
“fice. Now, when in accordance with the Sys-
 tem-of signals before described the local-bat-
tery cireunit is closed by the clock, magnet K
‘attracts armature B. . This breaks
normal ground-cireuif, disconnecting lines a

o a from the ground at the central office, and |
~ at the same time closing the main-battery eir- |

‘cuit from front contact, C, through armature
B, section I of normal ground-circuit, and to
“all the lines a ¢’ ¢*, producing in the recelver
'R at the subscriber’s end a sound by move-
 ment of the diaphragm, and thence passingto
earth. This movement of the diaphragm is
I
.5 and-as the clock divides such movements into
groups with different intervals'of time be-
tween—as in the instance given, ;%; 11311
o —the subscriber knows that. it 18
20 fifty-nine minutes past three o’clock, or one
~ minute of four. :Thesesignals do not interfere
- with the use of the telephone for talking pur-
~ poses, because the spring-jacks of any two sub-
.‘geribers who may happen to be talking to each
other are at that time disconnected from the
" rest of the system.  With this arrangement of
-~ my'system, when the signals are simple sounds
of the diaphragms in the subscribers’ receiv-
ers made significant as to time by the arbitrary
intervals of time between them, only a weak
battery-current is required, and this 18 not
- sufficient to throw down the annunciators 1
-/ Formaking my invention available for strik-
35 ing a bell in the office of each subscriber, the
-7 current necessary to do this is a much stronger
one,-and as this would throw down all, or at
least a part; of the annueciators of the central
- office, and thus produce great confusion and
40 embarrassment, I have shown in Fig. 2 a
- provision for overcoming this difficulty. . I
 employ between the magnet E and its arma-
ture B a spring, O, which, when armature B
~rests against back stop, N, occupiesa position
.45 between the stop C and the armature B, bub
does not touch either. This spring O, I con-
neet by wire r with the branches @’ a* o’ of the
subscribers’ lines, while the armature B is
- connected by wire I with the branches.J J° J*
of the subscribers’ lines. Now, then, two sets
‘of wires, @® ¢* ¢’ and J J’ J?, are connected,
- respectively, upon-oppositesides of the annun-
ciators 1 3 5, and any current which passes
- through these two sets of branches from the
55 eentral office is so weakened. in the electro-
magnets of the annunciators so as to have no
- effect on the latter. With this arrangement,
when the clock closes the local-battery circuit
and charges electro-magnet I, armature B
60 moves forward till it strikes spring O, and
~ theén both move forward together till they both
strike the front contact, C. The main-bat-
tery current, then passing through' both'B
and O-and the branches ¢’ ¢* a>and J J’ J?, has
- no effect upon the doors of the annuneciators,
but nevertheless passes into the several sub-

9
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at.N the |

the audible time-signal for the subscribers, |

bells ﬁt the subscribers’ stations, each of which

bells is tapped upon by its hammer in aceord-

ance with the prearranged system of signals

as made by the clock, which bell-signals are
senerally andible through the room of each
subscriber. | .
again against contact N, it leaves the spring-O
and renews the normal ground-circuit I'.  To
compensate for the resistance of the electro-
magnet of the annunciator, which we will as-
sume to be 25, differential resistances are
placed. in the branches a*ata® and J JJ° to
‘balance the current.
placed in the branch J2,.which, with the 25
the annunciator-magnet, just balances the 75
resistance in branch ¢’.. Resistances may also
be placed in the shorter lines to equalize the
effect of the current on all the bells.

.

'As the armature B moves back .

75

Thus for line a?, 50 ii‘ 80 |
0

85

In Fig. 3 isshown in heavy black lines how

the normal ground-circuit and local battery
may be dispensed with and the main-battery

tributed to the several subsecribers’ lines.

| T.am aware that it has been proposed .to
utilize telephone-lines for signaling time to a
set of electrieal clocks, and 1 do not claim
any such arrangement. My invention 18 dis-
tinctive in the fact that only one clock 1S

g

r

circuit controlled direct by the clock-and dis-

Q0
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used, and that is a repeater, and the signals -

‘sent to the subscribers are not made to act
upon electric clocks at such points to give
their hands a progressive movement; butsaid
signalsareaudible signals, possessing sufficient
significance as to indicate of themselves the
time continuously through the day. This per-
mits the telephone-cireuits to be utilized just

as they stand without complication or inter- S
105 .

ference, and dispenses with the cost of a great
number of electrical clocks. :
In my invention the repeating-clock need

| the electrical condition of the line through

mitter of ordinary construction, thereby send-
ing induced-or secondary currents over
line, as shown in dotted lines in Fig. 1.

In order to make my invention sufﬁcient]y
clear as to enable any one skilled in the artto

sonnd-waves in the air acting upon a trans--

the

100

not necessarily make and break the circuit by
direct electrical connections, but may vary

I1IO

'115 |

make and use if, I deem it best to describe one

form of repeating-clock, of which only a gen-
eral outline is shown in Figs. 1, 2, 3. -
Referring to Fig. 4, X represents a clock
proper or timing mechanism, which 1s ar-
| ranged to complete the circuit 2’ and charge
the magnet i* every minute in the day. This

| clock has its repeating mechanism shown ex-
traneous to it, and has a battery-circuit, °,

within it, which is here represented diagram-.

matically. = .

1 K3 Nisa small electric motor',' which is
t driven by a separate battery and circuit, (not

shown,) and which may be replaced by a

120

125

130

spring or weight movement. The clock X

gives the time and breaks circuit A*-at regular

. e Y S A0 _ intervals of one minute,while the motor K* 8* "
. seribers 111_193 in sufficient energy to ring the _ N* supplies the power for shifting and .adjust-
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- repeating- eg,hnder are three groups of pins,
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ing the repeating mechanism by rotating shaft | repeating-pins-o* p* ¢* to strike the succes-

K% Whenever (every minute)  the clock
nmkes cireuit #’ and charges magnet #, arma-
ture 7* 1s attracted, and this puslle% bodily the
slide-bar HY, and simultaneous! y throws clutch
J* to er gagement with arm L' and takes arm
IK* out of the slot indisk I?, (for side view of
disk I* see Fig. 4",) which disk is on main
shaft carrying 1epmtnw-ey11ndel A*. The-re-
sult is that the motor, thr ough the clutch J,

turnstheshaft of arm IY;and this shatt, through
a diminishing train of wheels, slowly causesthe
cvlinder A® to revolve one revolution, after
which spring & pulls stop K* into slot of disk
I and stops the repeating-cylinder. On the

one group, ¢%, being arranged in rows, which
TrOWS (*ontfuu pms frony one to twelve, and
betweeir which pins of each row a space rep-

1esentmﬂ two seconds of time in the revolu--

tion of the cylinder 18 left.

At p* 18 shown the group of pms represent-

ing the ten-minute division, and these are ar-
mnﬂed in rows from one to five, and have a
space between them 191)1*ese11t111g a second of
thne.

At ¢ 18 shown the group of pins ot the min-
ute-subdivision, arranged in rows from one to
nine,.

B B* B’ are three levers, whose ends next
to the cylinder are struck by the pins o* p* ¢,
and the levers deflected thereby. As shown,
lever B'isin the row of three pinsof the honi-
group, B! is in the row of five pins ot the ten-
minute division, and the leverB® is in therow

of nine of the minute- subdlwsmn so that a
revolution of the eylinder would deﬂeet lever.

I three times at intervals of two seconds, le-
ver B' five times at intervals of one Second
and lever P nine times at intervals of tw0~

thirds of a second; and these levers being

made one of the terminals of battery-circuit G
of Fig. 1, and the bar M, Ifig. 4, another ter-

minal of said cireuit, 1t is casily s¢en how the

loeal eurrent in IFig. 118 broken into the sig-
nificant signals of time. To shift the levers
BB B to correspond with the passage of
cach minute of time the following mechanism
is provided: To each of said levers BB* B* B°1s

attached a slide-bar, C° C" (7, of which ° has |

twelve ratchet - teeth corresponding to the
twelve rows of pins, ¢°, and of which C* has
five ratchet-teeth corresponding to the five
rows of pins, »°, while ¢ hagnine teeth corre-
sponding to the nine rows ot teeth, ¢°. Each
of these toothed slides 18 drawn to the right
by spiral sorings &' b 0°, and asthey aremoved
acgainst the tension of said springs they are
held to sald adjustment by separate detents
D, &e. The lower slide, €, represents min-
utes, and is acted on every minute, and 18 clos-
est to the eylinder A®.  The next slide, Cf,
above is farthest away ifrom the eylinder, and
1s acted on once in ten minutes, and the up-
per slide, (7, 1s still farther from the eylinder,
and is acted on once every hour, thus giving
them the proper

| giving this adjustment. to the slides C° C* C

the plane of wing 2%,

sive times of day in distinctive signals. For
the end of cylinder A’ is provided with a
spring-cam, I, Iig. 4%, pivote{l at m.and forced
outwardly bv SpI‘ln g t1ll 1ts ‘upper end is
held by a stop. The wing A* of this cam 18 in-
clined to the plane of revolutlon, and by en- 75
gaging with the teeth of the slide-bars C* C*
C* moves them along. In the lower slides, C° -
and CY at the end of these series of teeth,
there are slots s &, Fig. 4% whose funetion is
as follows: KEach vevolution of cylinder A’
causes the wing 2* of cam “F” to enter a tooth
of the lower bair,, (?, and move it one tooth.
After nine successive movements of this bar
the slot s at the end of the series comes into
and the latter is free
from the action of spring ¢° to move outward
still farther and move the second bar, C
Then, again, at the end of five such motlons
of bar C* the slot &’ in said bar coincides with
slot s of bar (°, and the wing 7’ of the cam can
penetrate still deeper and move not only bars
(¢’ and C', but also the bar €?, which latter is
moved only once in sixty movements of bar
C° and indicates the hours. When the shoul-
ders ¢’ @' @ of the toothed slides strike de-
tents D, &e., the latter are thrown up and
caught by spring-hook I, until arm N° on the
end of cylinder A® comes around and pullsthe
hooks away from the detents. Asshown, the
strokes of levers B’ B* B> on bar M are made 100
to control the local-battery circuit G and op-
erate the armature E of Fig. 1; but when the
signals are to be transmitted through air-vi-
brations impinﬂing against a transmitter the
stems ¢ ¢’ ¢* are extended and made 'to strlke 105
the bells shown in dotted lines.

‘Having “hus described by invention, “what |
claim as new is— -

1. The method herein describeéd of supply-
ing standard time to any number of subscrib- 110
ers 1n & telephonie system, which consists in
continuously making and breaking (or vary-
ing the electrical condition of) the main cir-
cult into significant signals, having different
intervals of time between the signals of the 115
several groups denoting different subdivisions
of time, whereby the audible signals.arc made
recognizable and significant as totime in each
receiver, separate receiving-clocksat each sub-
seriber’s station are dispensed with, and the 120
simplieity and efliciency of the telephonicsys- -
tem preserved without inter fel cuce or inter:
ruption, as described.

2. Themethod of striking standard time up-
oun the bells of any number of subseribers in 125
a telephone system, which consists in continu-
ously making and breaking the electric cur-
rent 1nto recognizable signals, having differ-
ent intervals of time between the smmls of
the several groups, and dividing tlus current 130
at the central office upon 0pp0$1te sides of the
annunciators to prevent the dl‘oppmn of the
annunciator - doors ﬁ om said signals, as de-

S0
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uhuqtment 1 ]*ehtlon to the | seribed.



A o esvme. -

3. The 'combihation, with a telephone 'sj's- ~0pefa,ted by said circuit, a _'maih-linei cifcui{:;_
tem and a suitable battery, of a cloek, con- | and the armature B and spring. O, connected,
structed as described, to repeat continuously | respectively, to branch lines leading to the op-

 throughout the whole day; and break or vary | posite sides of the subscribers’ annunciators,
s the current on the line into recognizable sig- | as and for the purpose set forth. =~
nificant signals of time, as described. - oy ' .
4. The combination, with the bells of the JOHN M. ORAM.

réceivers, their several lines, and their annun- Witnesses:
ciators and jacks, of a repeating-clock, alocal | T. S. MILLER,

10 cirenit controlled thereby, an electro-magnet - ALFRED H. BENNERS.
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