
1,636,784 
July 26, 1927. L. ¥, PARKER ET AL : 

PHASE CORRECTION IN SYNCHRONOUS TELEGRAPH SYSTEMS 

Filed Jan. 6, 1926 

q 

|
 

’ 

i] 

a R
G
 

4 

as 

ul 
© 
c& 

> = 

: 2 
g 22 
g cz 3 

bh ow ¢. 

% Fs we 6 
COT 

ze $8 

a a a 
/ ew 8 

ay © 

» 
@! 

‘ MICO ro © 

ay —— i nue 
a) as ee a | 
73) 2 ee ee 

¥ 
e9 7s | 

drventorw 

L.F Parker 

LB. Brawkall 

Attoc wet



5 

10 

15 

Patented July. 26, 1927. 
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PHASE CORRECTION IN SYNCHRONOUS TELEGRAPH SYSTEMS. 

Application filed January 

Our invention relates to phase correction 
of two remotely disposed rotating members 
and more particularly.to synchronous tele- 
graph or signalling systems. 

An object of our invention is to pro- 
vide simple and reliable means for maintain- 
ing two remotely disposed rotating members 
in phase with each other. =: 

Another object of our invention is to pro- 
vide means having a “constant” characteris- 
tic for maintaining two rotating members in 
phase. 

- Another object of our invention is to pro-. 
vide means requiring no maintenance for 
keeping two members in phase. 

Still another object of our invention is to. 
provide means for replacing a relay by a 
condenser to maintain two members in. phase. 

There are other objects of our invention 
which with the foregoing will become ap- 
parent. ; 

Telegraph systems such as that herein il- 
lustrated and described, comprise: rotating 
distributors remotely disposed with réspect 
to each other, and connected by a signalling 
conductor. The segments of the distributors 
at one end of the conductor are connected. to 
transmitter contacts and at the other end the . 
distributor segments are connected to relays 
of an automatic telegraph printer. 

A uniform five unit code known as Baudot 
code and comprising combinations of posi- 
tive and negative impulses is used. As the 
distributor brush rotates over the segments, 
a code of five impulses is transmitted, the 
position of the five transmitter contacts de-. 

, termining the polarity of these implses. At 
the receiver these impulses are distributed to 
-five receiving relays as the brush thereat 
rotates over the segments. oo 

' By this well-known use of the distributor, 
each transmitter contact is in succession 
brought into electrical connection with its 
associated receiving relay over a single line. 
-and this principle can, of course, as illus- 
trated in the drawing be extended to mul- 

. tiplexing, using each group of five segments 
per channel, 

Ii is obvious, however, that for correct 
operation, the two distributors must be main- 
tained in synchronism and in phase. -Other-. 
wise the transmitter contact will be connected 
to the wrong relay over the line resulting 

in @ false signal: 

6, 1926. Serial No. 79,586. 

It has been found best in practice to ro- 
tate one of these two distributors slightly 
faster than the other and then provide 
means for restoring the phase relation of 
the two distributors whenever they fall out # 
predetermined degree. Heretofore. this 
means has been a relay, as illustrated in the 
patent to Rothermel, No. 1,253,889, of which 
this is an improvement. Se 

The relay R® in Rothermel, however, re- 
“quires very delicate adjustment and consider- 
able maintenance. Since the distributors are 
rotating xt comparative high speed the cir- 
cuit closing must be timed just right and 
always occur at the same time, A relay is 
not constant in operation; its moment of 
contacts shifts continuously due to changes in 
residual magnetisms and the natural period 
of the armature at certain frequencies. Re- 
lays in general are subjected to the usual 
mechanical difficulties which make their | 
elimination in systems desirable. 

In practicing our invention, we provide 
an all electrical means, namely a condenser 

‘to operate the phase correcting circuits, so 
redesigning these circuits as to make this 
possible, 

Referring now to the drawings, Figure 1 
shows the circuits of a multiplex telegraph 
system embodying our invention. 

Fig. 2 illustrates the electrical effects with 
' the brushes of the distributors in three con- 
ditions, namely, in phase, partially out of 
phase and entirely out of phase. 
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Referring first to Fig. 1: D+ and D? desig- © 
nate rotary distributers or commutators of 
the general Baudot type, located at opposite 
ends of a line wire L. Such distributors 
comprise a plurality of commutator rings 

alternate rings being plain and segmented 
- respectively, and suitable brushes being pro- 
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vided for connecting each plain ring elec- | 
trically with its .corresponding segmented 
ring. Corresponding rings of the two dis- 
tributors shown are designated by the same 
reference characters, viz, S+, RG*, S?, RG?, 
S*, RG® and S*, RG*; and the brushes are 
designated by characters BR, BR?, BR* 
and BR‘. , 

The distributors shown in Fig. 1 are 
adapted each for four “channels of com- 
munication”; but for simplicity we have 
shown transmitting and receiving means for 
one “channel of communication” only in 
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each direction.’ The distributer rings are 

shown “developed”, and we have shown no 

means for driving the brushes, the mount- 

rotating such brushes, being well known and 

disclosed in, the. patent to Yorke and Ben- 

jamin, No. 1,298,622. . . 

T and T* designate automatic transmit- 

ters, one at each end of the line and each 

adapted to transmit, through its correspond- 

ing. distributer, to receiving apparatus R 

' or R4, at the opposite end of the line, and 
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through the distributer at that end of the 

line. Since such transmitting and receiving 

apparatus are well known and disclosed: in 

the above-named patent, detailed description 

thereof is not necessary here. 
In practice, in these distributers, the 

brushes of each distributer are mounted upon 

a rotatable shaft, driven by a motor of very 

constant speed, the brush shaft of one dis- 

tributer being usually driven at a normal 

speed very slightly greater or very slightly 

less, as preferred, than the brush ‘shait of 
distributer; and the function of 

the corrector is to step back or to step for- 

ward, as the case may be, the brushes of the 

one distributer with reference to the brush 
shaft of that distributer, in order to restore 

proper phase relation between the two dis- 

tributers when such restoration is necessary. 

The distributer provided with such correc-- 
tion mechanism is termed the “corrected dis- 

‘tributer”, while the other distributer, which 

commonly has.no correction mechanism, is 

termed the “correcting distributer.” In Fig. 
1, Dt is the “correcting distributer” and D? 
is the “corrected distributer”; correcting 
mechanism being shown only in ‘connection 

with. distributer D?. 
Commonly, a line relay. is interposed be- 

tween each distributer and the line, and 
commonly the “corrected distributer” is pro- 
vided with a “correcting relay” in the main 
line, by which correcting relay the correction 

mechanism of that distributer is directly con- 
trolled. In Fig. 1, ML designates the two 
main line relays, and CL the correcting relay 
employed in connection with distributer D*. 

_. According to the Yorke-Benjamin -correc- 
tion method, each current reversal affecting 
the correcting relay CL affords an opportu- 
nity for correction; but the correction mecha- 
nism operates only when, at the time of one 

- or more of such reversals, on distributer is 
» sufficiently out of phase with: respect. to th 

- other distributer, to require ‘correction. - 
In considering the operation ‘of our’ im- 

graphic characters are being. 
from distributer D* to distri 

- will be noted that contacts of transmitter T* 
are connected by. suitable conductors to five 

proved corrector, we. will consider that tele- 

segments. of rings S* of distributer D*, and 

ing of the brushes with reference to the va-- 

rious distributer rings and the methods of 

“transmitted . 
uter. D?... It- 
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that, supposing various contact combinations 
to be set up in transmitter T*, when brush _ 
BR? passes over the segments of rings S*, 

to which said contacts of transmitter T* are 

connected, corresponding current impulses. 7 

will pass through the left hand main lime — 

relay ML through line wire L and then 

through the right hand main line relay ML, 

and relay Cl, to ground or other return. 
Signals from distributer D', repeated by the 
right hand relay MIL, pass through local line 
wire L’ into ring RG! of distributer D? and 
thence, through brush BR* of that distrib- 
uter, into’ring S*, and so into signal receiv- 
ing device R*. It is not thought necessary to 
describe in detail this signal receiving de- 
vice; or the method of its operation. 

Ring S* consists of segments, alternate 
ones of which are connected to relay R*. 
over conductor 6 and negative battery over 
resistance R?. 

The armature of relay CL vibrates, as 
stated above, in unison with the vibration. of 
the armature of the right hand relay ML. 
If the received impulse is of such a nature ' 
as to move to close its left hand contact, any. 
charge in condenser C will be dissipated over 
-the resistance R! and the armature contacts 

of relay CL. 
If now the line current polarity is re- 

versed, the armature of relay CL will move 
to close its right hand contact. If the dis- 
tributers are in phase at this instant, the 
brush BR? should be on one of the contacts 6 
and the condenser C will be charged over a 
circuit from positive battery condenser C, 
armature CL and its right hand contact, 
conductor 5, ring RG*, brush BR*, segment. 
d, resistance R*.to negative battery at 4. As 
a result, nothing will happen and condenser 
C will be discharged upon some subsequent 
reversal of current as heretofore described. 

If the distributors are not in phase at the 
instant the armature of relay CL closes its 
right hand contact, brush BR? will be on one 
of the segments a. As a result, a circuit 
‘will be completed. from positive battery at 
1, condenser C, armature of relay CL and 
its right hand contact, conductor 5, rin, 
RG?, brush BR?, segment a, conductors 7 
and 6, winding of relay R* to negative bat- 
tery at'8. Relay R* is energized over this 
-circuit and closes its armature contact. . 

As a result of this a locking circuit for 
relay R* and energizing circuits for relay 
_Re and magnet M are completed. The lock: 

_ ing cireuit for relay R* extends from nega- 
tive battery, winding of relay R*, conductor 

+18; resistance 12 contact and armature of re- 
‘Jay R*:to positive battery at 9. A parallel 

circuit for energizing relay R° is also com- 
pleted. from negative battery at 3, winding 
of relay. R°, contact and- armature of relay 
Re to positive battery.at 9. The energizing 

circuit for magneé M is completed from 
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negative battery. at 11, conductor 10’, wind- 
ing of magnet M, conductor 10, contact and 
armature of relay R* to positive battery 
at 9. 
Relay R* and magnet M are designed as 

quick-to-operate relays while relay Re has ¢ 
slower characteristic... As a result, both re- 

y R* and magnet M will have heen com- 
re aly energized before the armature of re- 
lay Re closes its front contact. ‘The ener- 
gization of magnet M operates the pawl 
through its armature rotating the ratchet 
wheel one step and brings the “uwo distribu. 
ters back into phase. 

Relay R° now closes the front contact -of 
its armature and as a result, shunts the ener- 
gizing circuit of the relay R* from negative 

and its 
front contact, conductor 16 to 13. 

As a result of this shunt path, relay R* is 
deenergized and opens its locking cireuit. 
Theenergizing circuits of relay R* and inag- 
net M are also opened at the armature con- 
tact of relay R*. 

An analysis of the action is given in Fig- 
ure 2 which shows the theoretical received 
wave, the relative position of the correcting 
segments and the condenser charging im- 
pulses. It should be noted that the time 
faken to traverse two correcting segments is 

slightly less than the length of one received 
impulse. This condition exists when the re- 
ceiving distributer runs slightly faster than 
the sending distributer and the mechanicai 
corrector steps the brushes backward. 

Figure 2 shows the action at various brush 
positions. “A” shows the action directly 
following a correction when the correcting 
brush is on a “Bb” segment at the moment of 
current reversal. In this case as the tongue 
of the corrector relay touches its marking 
contact the condenser charge is entirely 
wasted through the resistance R%. At posi- 
tion B the brashes of distributer D? have ad- 
vanced slightly due to their. greater speed 
and in this case the greater part of the con- - 
denser charge is through resistance R? and 
the remainder through the make relay. 
This small current throug th the make relay 
is not sufficient to operate it and the 
brushes continue to advance with respect to 
the received wave. At C a greater: portion 
of the charge current passes through the 

“make” relay but still not’ enough to operate 
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. thus holding 

it. At D, however, the full charge current 
passes through the “a” segment and the 
“make” relay is operated. This in turn op-’ 

erates: the mechanical corrector and the 
brushes ‘are stepped back to the position 
shown at “A” and the process is repeated 

the brushes in synchronism 
with the received wave. » 

From this analysis, the importance of re- 
placing the relay disclosed in Rothermel, 
by a condenser is evident. ‘By using the 

and the siz 

38 

a single instantaneous current condenser, 
The period and measure surge is obtained. 

of this surge can be definitely predetermined - 
by condenser design. The-selected constants 
will depend on the speed of the distributer 

2 of segments 0, so estimated 
that as soon as the ‘distributers have fallen 
out of step the exact predetermined phase 
angle, a suflicient current surge for energiz- 
ing relay .R will be obtained. -'This degree 
of accur acy cannot be obtained with the 
relay’ R° of Rothermel and its variably op- 
erating armature. 
The same method will, of course, operate 

equally well for a system of correction in. 
which the correcting distributer runs slower 
than the received wave and the brushes are. 
stepped ahead. 

Although we have disclosed our invention 
in connection with a multiplex telegraph 
system, it is understood, of course, that. it 
has more general application as, for exam- 
ple, where continuously operating synchro- 
nous commutators, or distributers are em- 
ployed in a live circuit and applicants do 
not intend to limit themselves to the specific 
embodinient disclosed but only so far as set 
forth in the claims which follow. | 
We claim as our invention: 
1. In a telegraph system, a correcting dis- 

tributer, a corrected distributer rotating in 
approximate synchronism with said correct- 
ing distributer, a circuit connecting said 
distributers, means for transmitting im- 

- pulses of two polarities over said circuit, a 
condenser, a phase correcting relay, mecha- 
nism controlled by said relay to shift the 
brushes of the distributor relative to their 
driving shaft, circuit arrangements whereby 
said condenser is charged on each reversal 
of polarity of said impulses and: second 

- circuit arrangements whereby said charging 
impulse also operates.said phase correcting 
telay. 

2, The method of phase correction between 
two members rotating in approximate syn- 
chronism which comprises reversing the 
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polarity of impulses periodically, producing - 
by said reversals a surge when said members 
are out of phase and operating a correcting 
mechanism with said surge to shift the 

is 

brushes of one member relative to their 
driving shaft. 

3. In a telegraph system, a correcting dis- 
tributer, a corrected distributer rotating in 
approximate synchronism with said correct- 
ing distributer, a circuit connecting said dis- 
tributers, means for transmitting impulses 
of two polarities over said circuit, electro- 
static means, a phase correcting relay, mech- 
anism controlled by said relay to shift the 
brushes of the. distributor relative to their 
driving shaft, circuit arrangements whereby 
said condenser is charged on each reversal 
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of polarity of said impulses and second cir- 
cuit arrangements whereby said charging 

impulse also operates said phase correcting 

relay. 
4, The method of phase correction between 
impulses and a distributer which comprises 
producing surges by said impulses and oper- 

ating a phase corrector: by said. surges to 

shift the distributor brushes relative to their 

driving shaft. a 

5.-In combination, a correcting member, 
a-corrected member, an electrical circuit con- 

necting said members, means for transmit- 
-ting impulses of two characteristics over 

said circuit, a condenser,. circuit arrange- 
ment whereby said condenser is charged by 
a change of said received impulses, a cor- 
recting relay, mechanism controlled by said 
relay to shift the brushes of the distributor 
relative to their driving shaft, and circuit 

arrangements whereby said condenser dis- 
charges through said relay only when said 

Cistributers are out of phase. 
In testimony whereof, we affix our signa- 

tures. - 

LEIGHLAND F. PARKER, 
FAY B. BRAMHALL. 
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