(No Model,)

¢ Sheets—Sheet 1.
J. M. ORAM.

TIME SIGNAL TRANSMITTING SYSTEM.,

No. 328,055.

Patented Oct. 13, 1885.

O

Hig.1

X
Y

7/
N

nu-l!ig

AR

=N

~,

A ot — — — - —— am . -

AR

p——
—_—
e

W

RN

WD

AR

%\\
,;l\"

NN

R
R N 7
?

~AW
g’

OAASAANN AR AD DD Sl AR

[
e

AR
NN

N
Hicnesses.
L0, T (e,

N

N\
3

A=
&

3
7

__.;.__

=

'I‘li‘l'
TR [ 1]
L
b
crhow -
-
1

ST
1 ’/Ai;x

i

5 -

w l..-- 2
2 |l %!
,pl"‘l _E_--__--_- I

Zs V
0
NN

N/

- E
f R4 L
% ;

v — o a .

!

%
- e

| -"‘WWV— t i !
IR LU
/7t
ARERLNT
N AUUUMNNRNNNY

Inveritor:

Jolvre M.Orairn,
LDy tis Accorney

N. PL1ERS, Phgto-Lithographer. Washington, D. C.




(No Model.) 2 Sheets—Sheet 2.

J. M. ORAM.
TIME SIGNAL TRANSMITTING SYSTEM.

No. 328,0565. , Patented Oct. 13, 1885.

M. L.

L h
6 .
s 7P|

NIM

1 Il!
|1
| .
1 )

,

T

IF

i

l

.

L)

00CL O ]
Q000 >
Q000G 0 20
QOOCL 200
290G 00 G000 1357
000D 60000
A 20000 GooDo0
50000 SCUOOGD
0000 LRO000OC
. OO0 CLUQQODGCO
w
o
(%g- 5. o0
: 760
CO0O
nlalalels
DO0OOD
0036600
| O0000I0C
//fffﬂﬁmﬂﬁiii\

CEO00OHULOLOO
COROOOOOOGON
QO0UVUOQOODN .
sJoXeNeNoNoReNoXs
4 Q0C000EO0
_;Z)' CoCQ QOO
oXeRsNoNeRo!
0000
00QCO
o¥o¥e!
ofe

Heenesses. Invencor
Lo Wity o, o Jolre M. Orcere.,

Hreol / Gy W Loy fees Abcorrey,

N. PETERS, Photo-Lithographer. Washington, I C.




1O

15

20

25

30

35

10

43

50

UNITED STATES

PATENT OFFICE,

JOHN M. ORAM, OF BOSTON, MASSACHUSETTH®.

TIME-SIGNAL TRANSMITTING SYSTEM.

EPECIFICA.TI@N forming part of Letters Patent INo. 328,055, dated October 13, 1885,

Avpplication filed June 10, 1885.

Serial No. 168,243, (No model.)

To all whom it may concermn:

Be it known that I, JouN M. ORAM, resid-
ing at Boston, 1n the county of Suf olk and
State of Massachusetts have invented certain
new and useful Improvements in Time-Signal
Transmitting Systems, of which the following
is a specification.

My invention relates to the transmission of
time-signals upon electrical circuits.

- In United States Letters Patent No. 287,710,
dated October 30, 1883, there is described an
arrangement of apparatus called a ‘‘repeat-
ing - elock,’? consisting of a variable signal-
trapsmitter, combined with a clock or time-
piece, for transmitting time-signals upon elec-
trical circuits, the invention asdescribed being
to transmit the correct time at {frequent inter-
vals—as at the expiration of each and every
minute of the day. These signals, consisting
of short impulses of electricity divided 1nto
oroups (each group may be characteristically
spaced) to denote hours, tens of minutes, and
units of minutes, are 1ecewud upon an electro-
magnetic instrument—as an electro-magnetic
bell or a receiving-telephone; and it is incon-
nection with a telephone-exchange that this
invention 1s found to be of great utility.

In this system of signaling, as heretofore
practiced, the standard clock controls mech-
anism for transmitting an elcetrical signal
This transmitter is changed at the end of
each perlod of time so transmitted into po-
sition for transmitting the next signal. Kor
the purpose of making these changes 1n the
transmitting apparatus, a motor controlled by
the clock 1s provided. The connection be-
tween motor and transmitter i1s broken at the
termination of each signal. 1t has been found
that this disconnection of motor and transmit-
ter gives rise to faulty operation; and one fea-
ture of my invention consists in connecting
the motor and transmitter together positively
by gearing, which is started and stopped by
the regulating-clock through the medinm of
an electro-magnet.

Another improvement consists in the form
and arrangement of the variable signal mech-
anism and the means for changing the signal
at the end of each {ransmission. I provide

two or more drums having concave surfaces,
upon whieh are located the design-lines or
points.

¢ircuit-closing

ranged relative to each other that their con-
cave surfaces form the are of a circle, at the
center of which the arbor carrying the rotating
circeuit-closer is pivoted. I have shown two
drums, each contalning two or more design-
lines or rows of circuit-closing points. (One
drum has upon its surface twelve design-lines
or rows of points to denote the hour. Theend
of the second drum adjoining this has similar
rows of points denoting tens of minutes, and
the opposite end thereof has corresponding
rows of points for indicating units of minutbes.
The drums are upon independent bearings.
That one bearing design-lines 1indicating tens
and units is geared with the motor and ad-
vances one step during each signal. It also
moves the second or hour drum once each
complete revolution one step ahead. I also
provide means for manually connecting and
disconnecting that portion of the transmitter
carrying the desi on-lines with the mofor, so
that the pOSlthJ of the design-lines and the
rotating circuit-breaker with respect to each
other may be varied or set at pleasure,

A further improvement consists of means
for preventing the transmission of an erro-
neous signal. For this purpose 1 provide a
switch arranged to open the circuit over which
time-signals are belng transmitted should
the controlling-clock and 1ts signaling mech-
anism get out of unison. To operate this
switch I place a pairof circuit-breaking points
in a local circult with an electro-magnet.
These points are opened for a brief 1nterval by
projections on the circuit wheel or drum pe-
riodically—asonce every ten minutes. In the
same local circuit there are circuit-closing

points controlled by the clock located at the
same ften-minute intervals. The cireuit is

closed at these polnts at the same instant and
for the same space of time that 1t 18 opened at;
the break-points controlled by the drum. Now,
if the apparatus is in unison the local circuit
will always be open at one point or the other
as long as unison is maintained; but should
the apparatus get out of unison both points
will be closed simultaneously, and the electro-
magnet will be operated to sound an alarm and
chqnﬂ'e the position of the switch located in
the main line, whereby said line is opened and
the transmission of erroneous signals pre-

The drums are so ar- | vented.
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Another Improvement isin applying to the |

electro-magnet operating to transmit time-
signals in the main cireuit such a form of cir-
cuit-closer as will give a clear sharply-defined
impu’se. This consistsiu providing astation-
ary contact-point for one terminal of the cir-
cult, and providing a flat spring pivoted to the
armagure,carrying upon its free end a weighted
contact-point. A limiting-stop is placed in
position to intercept the armature just before
the two contact-points come together, when
the weighted contact-point, by reason of itsin-
ertia, keeps on its movement, striking the
fixed contact and rebounding. Thefixed ¢on-
tact-polnt is also upon a spring, which tends
to prolong the contact.

1he invention further consists in details of
construction and arrangement and combina-
tion of parts, to be referred to by aid of the
diagram. |

The accompanying drawings illustrate my
invention. Tigure 1 is a plan view of the
transmitting apparatus complete, including
variable signal, motor, and electro-magnets.
IFig. 21is a theoretical diagram showing the ar-
rangement of ecircuits and relation of the
parts. Figs. 3 and 4 show the constructions
of the electro-magnet for transmitting a clear
unbroken pulsation. Fig. 5 is a plan view of
the arrangement of design-lines on the sur-
face of the fransmitting-drums. The hour-
drum is complete, and the tens and units drum
partly so.

Referring to Fig. 2, T is a clock or time-
plece containing a circuit-closer, as ¢, operat-
Ing to close the circuit I* of local battery 1 at
intervals, asonce each minute, thus actunating
electro-magnet m. 8 is the last shaft of a
train of clock-work having a constant tend-
ency to rotation imparted to it by any suita-
ble motor, as M, Tig. 1. y is anarm project-
Ing from this shaft, which arm takes against
arm «, irmly fixed to armature of electro-
magnet m. When electro-magnet m is oper-
ated, arm « ismoved out of the path of arm
¥, and the wheel-train starts into action.

W, Iig. 1, is a gear-wheel driven by the
same motor. Wheel W gears into a similar
wheel, W', on the shaft of drum D.

D and D’ are two drums having concave
suriaces. The outline of these concave sur-
faces forms the arc of the circle, at the center
of which is located the circuit-closer ¢ ¢,
which is on shaft S, and is rotated thereby. I
have shown but two drums; but it is obvious
that more may be added until the circle is
completed. Upon the concave surfaces of
the drums D D’ are located a series of ¢ de-
sign-lines.”” By design-lines I nmiean lines of
points or projections, or any mechanical equiv-
alent therefor, as lines of holes, the function
of which is to cause the cireuit-closer ¢ ¢ to
complete a circuit, as 3 4, through a magnet,
n. Upon drum D’ there are twelve design-
lines to indicate the twelve hours of the day.
Upon the adjoining end of drum D there are

design-lines indicating tens of minutes. There

is provided five groups of lines, each group .

containg ten lines—that is, there are ten lines
indicating the single tens, ten lines for the
twenties, ten lines for the thirties, and so on.
On the opposite end of the same drum are de-
sign-lines indicating units of minutes, there
being one line of units opposite each line of
tens, except the first. Commencing with
naught each line increases by one for each
line of each group of tens.

Leferring to IFig. 5, D" has twelve design-
lines representing the twelve hours of the
day. D moves in the direction of the arrow,
and 1t 18 represented at that point in its rota-
tion where the time from 12.50 to 1.10 has
been transmitted. There are ten lines of the
1fties. The units-line opposite the first line
of fifty is blank. The successive lines of fif-
ties have opposite them lines increasing by
one from 1 to 9. Succeeding 12.59 thereis a
change of the drum D', and the hour 1 is rep-
resented. The drum D presents ten blank
lines on the tens end, and nine lines of units,
each line increasing by one successively. The
arrangement of tens represented for the fif-
ties is the same for the other four groups of
tens. Drum D is released to advance one step
periodically, as once per minute. The circuit-
breaker ¢ ¢ is simultaneously released and ro-
vates In thearc of a circle across the design-line
of drum D’. Each time the points ¢ ¢'strike a
projectionthespringseparating cand ¢’ is over-
come, and the two points ¢ and ¢’ are forced go-
gether, closing circuit through the local battery
L, magnet n, and wires34. The circuit-closerec
¢’ makes but one revolution each time magnet
m 18 actuated,and as it passes over the design-
line of drum D’ cireuit is closed to indicate the
hour; then as it passes across the surface of D
16 strikes the design-line indicating tens of
minutes, then upon the opposite end units of
minutes, and by the time it has made one ro-
tation the drum D has gradually advanced far
enough to present a design-line having one
more point or projection on the units end.
The tens end has not changed, however, and
16 1s for this reason that while each design-
line Increases upon the units end by one, the
tens are repeated ten times. After the units
have changed ten times the tens change, and
the same operation is continued until drum D
has made a complete rotation, when the lug q
on D strikes the gear-wheel » on drum I and
moves 1t one space, thus presenting a design-
line indicating the succeeding hour.

The circuit-closer ¢ ¢ is composed of two
contact-points forming the terminals of a lo-
cal circuit. These points are normally sepa-
rated by a spring. When point ¢ strikes a
projection,it is forced against point ¢/,and the
cireuit is closed. |

It 1s obvious that instead of placing projec-
tions upon the drum, lines of holes may be
substituted, into which a projection upon the
circult - closer may drop, thus allowing the

points to come together and close the clrcuit;
or the connections may be so arranged that
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the drums form one terminal of the circuit
and the rotating circuit-closer the other.
The electro-magnet n, Figs. 2, 3, and 4, is
constructed to transmit into the main circuit
upon which time-signals are sent. It consists
of an ordinary electro-magnet, its armature,
and armature-bar. There is an insulated con-
tact-point, p, formed of a spring to prolong
the contact with point e. eis a contact-point
located upon the end of a flat spring, ¢, at-
tached to the armature. There is a hole in
spring g, through which contact-point £ may

~ passtocontact with the armature-bar ¢/. Point
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¢ 1s weighted, and when the magnet is ener-

gized the armature is drawn up, f taking

against g’ before e can reach p; but e, by its iner-
tia,keepsonin its movementandstrikesasharp
blow upon p,(see Fig.4,) immediately rebound-
ing to the position (shown in Fig. 3) from
which 1t started. This form of contact isonly

found desirable for use where signals are re-

ceived upon telephones, which, on account of
theirsensitiveness, will reproduce the slightest
variation from a single undivided impulse.
For the purpose of repeating into lines where
electro-magnetic bells are employed, I prefer
to make connection between armature-bar ¢
and fixed contact f, as such contact wounld be
of greater duration. By means of the appa-
ratus shown circuits containing instruments of
both kinds may be operated simultaneously.

The main line M L, upon which the time-
signals are to be transmitted, is connected to
the contact-point p of magnet n. A branch
also extends to contact-point o' of magnet m.
The other contact-points, e and o, of these mag-
nets are connected to a grounded battery, B.
The contact-point o of magnet m is upon the
extreme end of a spring attached to the arma-
ture of magnet m, its function being deseribed
and claimed in United States Letters Patent
No. 299,562, dated June 3, 1884, and is, in brief,
to transmit & buzz-signal at the exact instant of
time, which 1s to be immediately thereafter
signaled.

The operation of the apparatus, so far as de-
scribed,is as follows: The clock T, through its
circuit-cloger ¢, actuates magmnet m, contact-
points 0 and o” are brought together, and a
signal 1s transmitted via earth, battery B, ele-
ments 58 s6 800 M L. Asthe armature of
m 18 attracted,arm x is moved out of the path
of ¥, and the motor starts into operation, car-
rying circuit-breaker ¢ ¢ overthe design-lines
on D and D. D meanwhile slowly advances,
so that by the time x and % again make con-
tact D has advanced sufficiently to change the
signal, presenting one to be next transmitted.
As ¢ ¢ makes and breaks cireuit through mag-
net n the main circuit is made and broken, the
connections being from earth vie battery B,
Hhss67ep ML, and a signal is transmitted
composed of one, two, or three groups of elec-
tric impulses, according to the time-signal
transmitted. These groups may or may not
be spaced to give each division of time a char-
acteristic desiguation or identity; but such

spacing 18 preferable, and is fully described in
the said Letters Patent No. 287,710.

The apparatus for preventing the transmis-
sion of an erroneous signal and for sounding
an alarm in case the transmitter and clock get
out of unison is arranged as follows: E is an
electro-magnet operating a bell-hammer to
sound bell <. It is in alocal circuit, 9 10, with
battery I'. The circuit-closer & in the same
circuit 1s normally closed, but is opened mo-
mentarily at intervals—say once every ten
minutes—by projections j on the drum D. In
the same circuit, at identically the same in-
tervals, the hand of clock T closes this cir-
cult at a point, d, where it is normally open.
Circuit 18 therefore closed at d and opened at

b simultaneously, and for the same period of

time, so that circuit 9 10 is never closed so
longasrand D are in unison; but should D fail
to open circuit at the exact instant that T
closes 1t, the cirenit will be complete at both
points and the alarm ¢ will be sounded. TFor
the purpose of preventing the transmission of
a false signal, the switch-arm is held uponthe
contact s by a friction-bearing, and the cir-
cuit 5 6 is held normally closed. When, how-
ever, magnet I 18 operated, the point ¢ and
arm s are separated, and the main ecireuit 5 6
18 held open until closed by the attendant.
The transmission of an erroneous gignal is
thus prevented by opening the circuit upon

the failure of unison between the clock and

transmitter. |

The position of drum D may be set or
changed with respect to the rotating circuit-
breaker by means of the devices shown in
Kig, 1.

A spring, v, 18 fixed to drum D . and carries
upon its free end a pin, %, which takes into
a series of equidistant holes in the next wheel
W’ of the motor train. By depressing this
spring, which withdraws the pin %, the drum
D may be rotated into any desired position.

In Fig. 1 two spring- motors, M M, are
shown, both co-operating to the same end; but
an electric or other motor of sufficient power
may be substituted. |

What I claim, and desire to secure by Let-
ters Patent, 1s—

1. The combination, in a time-signal, of a va-
riable signal-transmitter permanently geared
t0 a motor and an electro-magnet for control-
ling the motor operated by a clock or time-
piece through the medium of an electric cir-
cuit.

2. In a time-signal, the combination of a va-
riable signal-transmitter permanently geared
to a suitable motor, a manually-operated lock-
Ing device for changing the relative position
of the design-lines and circuit-breaker, an
electro-magnet for controlling the operation of
the motor, and a clock or time-piece for gov-
erning the operation of the magnet.

3. A variable signal-transmitter, consisting
of the combination of two or more drums hav-
ing concave surfaces upon which are located
one or more design-lines and a rotating circuit;:
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closer located at the center of the circle of | mitter,coﬁsisting of the combination of an elec-

which the concave surfaces of the drums form
arcs. |

4. The combination, in a variable signal-
transmitter, of two or more drums having con-
cave surfaces upon which are located one or
more design-lines, a rotating circuit-closer lo-

- cated at the center of the circle of which the
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concave drum-surfaces form ares, and a motor
geared to the said drum.

~ b, The combination, in a variable signal-
transmitter, of two or more drums having con-
cave suriaces upon which are located one or
more design-lines, a rotating circuit-closer lo-
cated at the center of the circle of which the
concave druam-surfaces form arcs, and a motor
geared to the sald drums and to the rotating
circuit-closer.

6. The combination, in a time-signal trans-.

mitter, of two or more drums having concave
surfaces upon which are located one or more
design-lines, a rotating circuit-closer located
at the center of the circle of which the con-
cave drum-surfaces form ares, and a motor

geared to the said drums and to the rotating

circuit-closer held in check by the armature
of an electro-magnet controlied by a clock or
time-piece.

7. The combination, in a time-signal trans-

mitter, of two or more drums having concave

surfaces upon which are located one or more
design-lines, a rotating circuit-closer located
at the center of the circle of which the con-
cave drum-sarfaces form ares, a motor geared
to the said drums and to the rotating circuit-
closer held in check by the armature of an
electro-magnet controlled by a clock or time-

‘plece, an electro-magnet in a local circuit op-

erated by the said circuit-closer, and a main
line operated by the last-named electro-mag-
net. -
8. The unison alarm for a time-signal trans-

tro-magnet operated by a local circuit having

a circuit-closer controlled by the clock and a 45

circuit-closer controlled by the signal-trans-
mitter, the two being so arranged that a fail-
ure of unison will operate the circuit to sound
an alarm. |

9, The hereinbefore-described means for pre-
venting erroneous signals in -a time-signal
transmitter, which consists in the combina-
tion of a switeh or circuit-closer in the main
cireult controlled by an electro-magnetlocated
in a local circuit contalning a circuit-closing
point operated by the clock and a cireunit-
breaking point operated by the transmitter.

10. In a time system, an clectro-magnetic
circuit-closer, consisting of the combination
of an electro-magnet having upon its arma-
ture-bar a spring, at the free extremity of
which 18 located a weighted contact-point op-
erating upon a fixed contact-point, and a lim-
iting -stop in the path of the armature-bar
operating to bring the armature to restbefore

contact 18 made between the weighted contact

and the fixed contact.

11. The combination, in a variable signal-
transmitter, of the drums D D’ with the cir-
cuit-closer ¢ ¢. |

12, In a time-signal, the combination of a
motor-driven variable transmitter controlled
by an electro-magnet, the arm %, attached to
the motor-train, the arm z, attached to the
armature of the electro-magnet, and a cloek

or time-piece for operating the electro-mag-

net.
In testimony whereof I havesigned my name
to this specification,in the presence of two sub-
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scribing witnesses, this 2d day of June, 1885. 8o

JOHN M. ORADM.
Witnesses: | |
FRrED J. I\ SCHWARTZ,
GEO. WILLIS PIERCE.
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