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UNITED STATES

PATENT OFFICE.

JOHN E. BELL, OF SOUTH ORANGE, NEW JERSEY, ASSIGNOR TO. WESTERN ELECTRIC

- COMPANY, INCORPORATED, OF NEW
YORK. .

To allwhom it My concern: - -
Be it known that I, Joa~ H. By, a citi-

A zen of the United States, residing at South

Orange, in the county of Essex, State of

New Jersey, have invented certain new and-

. useful Improvements in Synchronizing Sys-
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tems, of which the following is a full, clear,
concise, and exact description. -

This “invention relates to synchronizing‘
systems and particularly to synchronizing.

indicating means for use in printing tele-
graph systems. L

- The principal object tio
the provision of efficient and reliable indicat-

‘ing means- which will give an indication

when two or more rotatable objects-are. in
synchronism, or, if out of synchronism, will
give an indication of the relative phase dis-
placement .of such objects. -

The present ' methods - of determining
synchronism and of observing the difference
m speed between the driving motors at two
stations of a multiplex printer installation,

“require the utilization of one or more re-
25"
‘ing synchronism of ‘two or more driving

celving printers. Tt is customary in secur-

motors in a multiplex printer installation,

to use one station as the pace-setting station
and transmit from that station to'another, a
gnaling  impulses representing a

group of si
particular (ﬁl’aracter and observe-at the re-
ceiving station whether the character trans-
mitted is recorded at the receiving station, or

- whether another or other characters are re-
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-instead of the character

corded. - For: example, the operator at the

sending or pace-setting ‘station, may trans--

mit signals representing ‘the character G,
which, according to the Baudot code, is Tep-
resented by five impulses — + 4+ 4 —, If
the printer at the receiving or corrected sta-
tion records the character C repeatedly, then
it is clearly evident that the sending and re-
ceiving - distributers are: in- synchronism.
However, if the receiving printer records,
, the character M,
which : is" represented by five impulses of

— — .+ -, then it will be evident that

the receiving distributer is traveling in ad-
vance of the sending distributer the equiva-

lent of one segment. On the other hand, if
the receiving printer records, instead of the

character C; the character U, which is repre-
sented by five impulses of - - |- i it
will :indicate that the receiving distributer
is lagging with: respect to the sending - dis-
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tributer the equivalent of one segment., The -

operator at the receiving station must then
adjust the' receiving distributer face or
brushes so that the transmitted impulses are
properly received.’ However, the receiving
distributer may be
lsm with respect to the sending distributer
that it may be difficult to tell the relative
phase displacement and it may be impossible
te tell ‘which way the distributer face or
brushes should be shifted -or oriented in
order to bring the distributers in Syn-
chronism with the least possible delay. Fur-
thermore, it is sometimes desirable to have
the operating tables on which the receiving
printers are placed some distance from the
distributer tables on which the driving
motor and impulse distributers are located.

'v‘Und_er such. conditions it is difficult and at
times practically impossible to observe the

difference in speed of the sending and receiv-
ing- distributers by means of the characters

recorded by the receiving printer and at the.

same time adjust the receiving distributer in
order to bring it into synchronism with the
sending distiibuter at the pace-setting sta-
tion. ‘
It is the purpose of this invention to over.
come such difficulties by providing suitable
irdicating means associated with the dis-
tributing apparatus without relying upon
the receiving printers so that the difference
in speed of the distributers at the correctin
and:corrected -stations may be observed an§
adjusted with a negligible amount of delay.
The above and other objects of this in-
vention will be fully set forth in the fol-
lowing description and claims and will be
more readily understood by reference to the

‘accompanying drawing in which the pre-

ferred embodiment of the invention is dis-

closed diagrammatically. In the attached

drawing, the sending, receiving and local

_distributer brush arms are shown mounted

or a single shaft 81 driven by a synchronous
motor or phonic wheel 30, "While a phonic
wheel of the La Cour type is shown, 1t is to

‘be understood ‘that any other suitable driv-
‘ing-means may be provided. The sending

distributer S is illustrated as comprising a
continuous ring 32 and a segmented ring 33
of which the segments are arranged in four
groups of five segments each. In the draw-
ing the segments of one quadrant only are
shown connected to the contacts of a trans-
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mitter T, which may be of the keyboard or
automatic type, both of which are well
known-in the.art. Tt is to.be understood
that similar transmitting means may be con--
nected to each of the other distributer quad-
rants. The receiving distributer R; like the
distributer S, is illustrated comprising a con-
tinuous ring and a segmented ring of which~
the segments are arranged.jn four groups; of.
five segments each. The segments of each
quadrant of the .receiving distributer .are.
normally connected to, receiving magnets:in..
suitable recording instruments; for example:
printers as indicated by the character P..dIn-
cluded in the circuits extending from the re-.
ceiving distributer segments.are.switch mem--

bers controlled by a gang switch. 35, whereby..

the receiving circuits may. be disconnected.

from the selecting magnets of the.recording.,
g ==} far) ch b ferd

device P and connected to contacts:contrel-

lamps numbered 1 to0.20 inclusive, one lamp,
of which may: be distinguished from.the re-..
maining 19 by any suitable means such-as.a |
red or green reflector cap.. In the drawing.
this special lamp.is indicated at 1. Both:,
the sending and receiving distributers are.
provided with a handle or extension ;34 by.
means of which: either distributer face.or
distributer brush arm-may. be shifted or ori-;
ented in.order to bring-the said. distributer.
into synchronism with.the distributer at.the
pace-setting .station.. The local distributer .
C is provided with a continuous ring,and a
segmented ring commonly employed for.the
purpose of controlling local operations, as.
for instance, the operation of a printing .
magnet in the receiving printers P, or the
operation .of a tape-feeding, magnet.of the
transmitters T .
" The driving motor 80 may, if desired, be
operated and controlled. by.-line current im-
pulses as  disclosed in Patent 1,185,712,
dated June 6, 1916, Since the driving mech-
anism forms. no part of the present.inven-
tion, .a detailed description thereof is un-
necessary. _
Now let it be assumed-that a distant sta-
tion is acting as the pace-setting station and.
that there is provided at the distant station -

suitable transmitting and sending apparatus -

such, for example, as illustrated at T and S -
of the attached drawing; also assume. that.
the operator at the distant station sends.re--
peatedly the .character I which is repre-
sented by five impulses of + — — — —
current, from a single transmitter until. the..
operator at the receiving or corrected sta-
tion has brought his: distributer into syn-
chronism with the distant station. -‘There-.
fore, the:first impulse received over the line
L being a positive impulse, will operate -the
line relay 50 to move its armature 51 into.
engagement with the lower contact connect-
ed to grounded battery 52, and if the gang

1,388,507

switch 85 is now thrown to connect the lamp
circuits to the segments of the receiving dis-

-tributer and if the receiving distributer isin

synchronism - with--the- 'sending “distributer
an energizing circuit will be completed from
grounded battery 52, armature 51, receiving
ring 53, distributer brush 54, segment. 55,

70

switch member 56, contact 57, through ‘the

.especially: designated.Jamp 1 to ground. If
the two distributers are in exact synchro-

nism, the lamp 1 will be-lighted intermit--
tently or once for each revolution of the dis-

75

tributer . brush. arm. . On: the: other: hand,
however, .if the.receiving. distributer:is not .

in synchronism, with. the distributer. at. the

-80

pace-setting  station, then-one.of the other

stion.

19 lamps, wwill be lighted during each revelu- .
If the corrected and correcting, -dis-:
tributers are;traveling: in.unison or.in iso-
_chronism;-and not in synchronism,:then a
-particular. lamp will 1be lighted.:Intermit-.

85

tently or once during each revolution of the .
receiving distributer,.. However, if :the re- .

ceiving .distributer: is not..rotating in:iso-:
chronism, with: the sending distributer.and:

90

is either lagging or.leading with respect to: -
‘the other, distributer, then a different.lamp: -

.may: be lighted at.each revolution.and an in-:
.dication will thereby: bei.given. whether: the::.

receiving. distributer. is- running. faster -or
slower.than,the: sending distributer, that is,

tially lighted will indicate which: distributer
is running the.faster of the: two.

particular lamp .other than the especially:

95 .

.the direction in which the lamps:are sequen- .

If any one:.

100

_designated lamp is lighted repeatedly, it will ..
indicate the..degree.of orientation .through
which the- receiving: .distributer should be .-
turned.in order to. bring the two: stations:in-

synchronism.- . Assuming- that the:lamp 5. is

105

Tighted repeatedly .instead- of lamp 1, then: -
the receiving operator will, by means of the ..

handle 34; orient the receiving distributer the-
extent of five segments:or,until the especially -
_designated: lampis repeatedly-lighted and:

110

then. by operating- or.shifting the- gang.
switch 35, the- character signals may -be di-.

rected to:the selecting mechanism: of the re<:

ceiving .recorders. and both: stations .may.-

then send-and.receive: at.will.:

115

It . will: be-:readily :understood that . the:..

group or.bank of lamps-indicated:-in the at-. .
tached drawing; may be located or positioned
on the. distributer table in.close proximity. -

with the synchronous distributers, and:thes
receiving printers may be disconnected. from.:
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the line and be disrégarded entirely until- the -

What is claimed -is:.. :

. dis.trib'uters‘ are . brqqght ~into:synchronism,::
.as indicated by the signal-indicating. means.: -
125+
1. ‘A synchronizing system -comprising a .

correcting: station and;a corrected. stationya
current.impulse distributer at -said correct- .

ing station,:a currentimpulse distributer:at -

the corrected station, a recording mechanism
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~at the corrected station adapted to be asso-

ciated with the said current impulse dis-
tributer, means at the corrected station for
indicating the relative phase displacement of
said current impulse distributers, and means
for connecting the indicating means to and
disconnecting the recording mechanism from
the current impulse distributer.

2. A synchronizing system comprising a
correcting station and a corrected station, a
current impulse distributer at said correct-
ing station, a line circuit, a current impulse
distributer at the corrected station, record-

ing mechanism at the corrected station

adapted to be connected to the said current
impulse -distributer, a group of lamps re-
sponsive to line signals for indicating the
relative phase displacement of said current
impulse distributers, and means for connect-
ing the group of lamps to and disconnecting
the recording mechanism from the current

impulse distributers.

8. A synchronizing system comprising a
correcting station and a corrected station, a
current impulse distributer at said correct-
ing station, a line circuit, a current impulse
distributer at: the corrected station, record-

8

ing mechanism at the corrected station
adapted to be connected to the said current
impulse distributer, a group of lamps re-
sponsive to line signals for indicating when
the said current impulse distributers are in
synchronism, and means for connecting the
group of lamps to and disconnecting the re-
cording mechanism from the current impulse
distributer., ,
4. A synchronizing system comprising a
correcting station and a corrected station, a
current impulse distributer at said corrected
station, recording mechanism at the correct-
ed station normally associated with the said
current impulse distributer, means at the
corrected station for indicating the relative
phase displacement of said current impulse

distributers, switching means for connecting

the indicating means to and disconnecting
the recording mechanism from the current
Impulse distributer, and means for orienting
the distributer at the corrected station for
bringing said distributers into synchronism.

In witness whereof, I hereunto subscribe
my name this 17th day of April, A. D. 1920.

JOHN H. BELL.
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