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UN ITED | STATES PATENT OFFICE. 
, GEORGE M. YORKE, OF NEW YORK, N. Y., _ AND GEORGE R. BENJAMIN, OF JERSEY CITY, 

NEW JERSEY, ASSIGNORS TO THE WESTERN UNION TELEGRAPH COMPANY, oF NEW 

YORK, N. Y., A CORPORATION OF NEW YCRK. 

MEANS. FOR SYNCHRONIZING ROTARY. DEVICES. 
4 

1,298,622. Specification of Letters Patent. | Patented Mar. 25, 1919, 

Application filed J: anuary 5, 1915. Serial No. 654. 

To all whom it may conéern 
Be it known that we, Groner M. Yorke, 

of the city, county, and "State of New Y ork, 
and Grorce R. Bengamin, of Jersey City, 
Hudson ‘county, and State of New ‘Versey, 
‘citizens. of the United States of America, 

have inverited certain new and useful Means 
for Synchronizing Rotary Devices, of which 
the following i is a specification. 

Our invention relates to means for syn- 
chronizing a plurality of rotary members, 

and is particularly Intended ‘and adapted 

15 

20 

25 

30 

35 

404 

45 

for use in so-called synchronous telegmaph 
or signaling systems, though also applicable 
for other purposes, as, for ‘example, the syn- 
chronizing of electric gener ators and motors. 
However, since our invention is ‘primarily 
intended for the synchronizing of -distrib- 
uters or commutators of multiplex telegraph 
systems, it. will be described herein as em- 
bodied in such a system, but without any - 
intention. on our part of thereby limiting 
our invention to use in multiplex telegraph, 
systems; and while. we describe hereinafter 
our invention as applied to a multiplex tele- 
graph system of the. so-called Baudot type, 
‘and to.a system wherein one conductor of 
the line circuit is a metallic conductor, we 
do not intend thereby to limit our invention 
either to telegraph systems of the so-called 
Baudot type, or to telegraph systenis where- 
in one conductor of the line circuit is a me- 
tallic conductor; the invention being equally 
applicable to so-called radio- telegr: aphy, 
wherein current waves are transmitted 
through the air or ether or other agency 
than a telegraph wire. 

Telegraph systenmis such as that in connec- 
tion with which our invention is herein illus- 

vated and described, comprise two or more 
ilistributers or commutators with means for 
iiaintaining synchronism. Each telegraph 
character consists of a plurality of current’ 
impulses (5 impulses for each character, in 
the particular system herein described), ‘the 
necessary distinctions between the several 

' characters being obtained by causing one or 
_ more of the current impulses of each char- 
acter to be of opposite “ 
50 

sign” or direction 
or polarity from the other ‘impulses of that 
character; the resulting reversals of, current 
sign affording, the number of permutations 

. nals, 

necessary for the distinetion of the several 
letters of the alphabet, punctuation signs, 
and special signals for the operation of the 
various parts of the t ‘ansmitting and receiv- 
Ing apparatus. 

In systems such as referred to it is essen- 
tial that, the distributers or commutators 
shall rotate or move in substantial syncliro- 

55 

60 
nism; and heretofore, at least in the Baudot . 
system, it has been the’-common practice to 
provide special divisions of the comniuta- 
tors for effecting synchronization, the trans- 
mitting and receiving apparatus being syn- 
chronized once in each coniplete ‘rotation, 
‘provided synchronization is required. Ace 
cording to our invention, we dispense with 
the separate divisions of the commutators, 
heretofore provided, particularly in the 

6E 

70 

Baudot system, for effecting ‘synchroniza- - 
tion, and instead we employ means whereby 
each reversal of current sign, employed in 
the transmission of characters or other s sig- 

Is, is av ailable, for sy nechronization ‘or 
“correction” (the term “eorrection” being 

75 

the term commonly employ ed in the art, and | 
being the term hereinafter employed, with 
reference to the establishment or reéstablish- 
ment of synchronism between the transmit-: 
ting and ‘receiving apparatus). Thereby. 
we materially i increase the effective speed of 
transmission, and also materially simplify 
the apparatus besides obviating ‘the other- 
wise numerous opportunities for errors .in 
transmission and making it possible to main- 
tain constantly very accurate synchronism 
and to bring the tr ansmitting and receiving 

80. 

85 

apparatus into accurate synchronism, both : 
as to speed and as to phase, very quickly, 
when the apparatus is started up. Our’ in- 
vention consists, therefore, in improved syn- 
chronizing means; particulatly synchroniz- 
ing means s wherein each rever sal of line cur- 
rent or polarity is available for “correction” 
though various portions of: the. apparatus 
embodying our invention are adaptable for 
use in systems wherein. synchronization 4 is 
effected otherwise than by each current re- 
versal or reversal of polarity: 

1. Every change of sign of the signaling 
impulses, or, in ‘systems operating. by cur- 

90 

3 95 

-100 
_. This improved correcting means affords. 
the following important advantages :
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10 

rent pulses of one direction only, every 
change of current strength, provides a pos- 
sible correction moment. 

2. At this correction moment the correct- 
ing devices will be operated if the correction 
as required, and will not ‘be operated if the 
correction is not required. 

3. As the telegraph signals consist of va- 
rious combinations of positive and negative 
impulses, or, in systems operating by cur- 

rent impulses of one direction only, of va- 

15 
_. & Because of. the foregoing 

‘ous combinations of impulses of different 
strength, or of impulses ‘and spaces, many 
correction moments are available during 
each revolution of the. distributer brushes. 

characteris- 
-. tics of our system, no special correcting im- 

20° 

25 

80 

85. 

40 

pulses are required. - 
_ The objects of our invention are to main- 
tain -accurate synchronism constantly; to 
avoid. errors in transmission or in operation 
ofthe apparatus dueto lack of perfect syn- 
chronism; to bring the transmitting and re- 
ceiving apparatus. into synchronism and 
proper phase relation very quickly, when the 
apparatus is started up; to increase the 
effective speed of transmission ;. to simplify 
the apparatus employed; to make it very 
easy to operate the apparatus; and in gen- 
eral to make the apparatus relatively simple 
and easy of comprehension and to. avoid op- 
portunity. for derangement, - 
We will now proceed to describe our in- 

vention with referencé to the accompanying 
drawings, and will then point out the novel - 
‘features in’ élaims. In said drawings: 

- Figures 1?, 1” and 1° (which together con- 
stitute one complete -figtire) illustrate dia- 

. grammatically a system and apparatus. em- 
bodying our invention and comprising two 
transmitting and receiving sets at each end 
of the line with one synchronizing appa- 
ratus for the combined distributing and re- 
ceiving commutators of the Hne,. certain 
parts of the apparatus being shown frag: 
mentarily and in perspective and more or 
less schematically ; F ig. 1° showing the prin- 

“cipal circuits and apparatus at one end of 

50 

55 

60 

the line, Fig. 1° 

of the 
at one-end of the line, 

showing’ the principal cir- 
cuits and apparatus at.the other end of the 
line, and Fig. 1° showing the mechanical 
correcting apparatus constituting a portign 

synchronizing appiratus, employed 
Fig. 1° is to be con- sidered as a continuation of Fig. 1°an par- 

ticular, certain of the circuit conductors: of Fig. 1° being continuous with 
circuit conductors of F ig. LP. 

Fig. 2 shows.a face view of the rings and brush structure’ of the distributer. 
Fig. 3 shows A side view and partial sec- 

corresponding 

_tion of a distributer provided with, correc: 

65 

tion apparatus, the brush structure-of the ‘once, developed, in the upper central portion and Fig. 4 shows - 
distributer being omitted ; 
a front elevation of the correction apparatus 

\ 

.Fection by 

1,208,622 

of the distributer itself, its support, and its 
gear 12 being omitted. . . 

Fig. 5 is a. diagrammatic view showing 
distributers at the two ends of a line, and 
showing two transmitters operating through 
one channel of communication of the two 
distributes; other possible channels of com- 
munication of the two distributers being 
vacant. Cos 

Fig. 6is a diagrammatic view ‘showing 
distributers at the two ends of a line, and 
showing two transmitters operating through 
different channels of communication of the 
distributers, and each operating by currents 
of une direction only. Co 

Fig. 7 isa diagrammatic view of receiving 
- and correction apparatus, at one end of 4, 
line, showing means for correcting by both acceleration and retardation of the receiviy: 2 
distributer. To ; 

_ Fig. 8 is a view similar to Fig. 7 except that the correcting relays are shown as con- trolling’ different means from that employed in Fig. 7, for. effecting acceleration or Le- tardation ‘of the receiving distributer. 
Fig. 9 is a view similar to Fig. 7, except that different means are shown for contro). ling the Jocal correcting: relays, 
Fig. 10 is a view similar to Fig. 9 except that the correcting relays control the dis- tributer motor in the manner indicated in Fig. 8. 
Fig. 11 is-a view ‘similar to Fig. 

that means is shown for 
in one sense only, 

7, except 
effecting correetion 

and for. effecting that cor- 
means of current impulses of al- ternately. opposite 

tion of the main line relay. 
Figs, 12-15 inclusive illustrate means for control, according to: our invention, of the correcting means of the well known Baudet distributer, Fig. 19. being a diagram illus- trating means for the control of the stop pin magnets of the distributer; F ig. 13 be- ing a fragmentary longitudinal sectional elevation of the correcting mechanism of the Baudot distributer; Vig. 14 being a dia- grammiatic elevation of the gearing of the Baudot distributer, and Fig. 15 being a front elevation of one of the correcting mag- “nets, and. associated parts, such as may be used when our invention 

Baudot distributer. - 
_ Fig. 16 is a diagram illustrating an elec- trical “lock-un? for relays R1—R5, Referring srst to. T° igs. 1? and 1°: Di (Fig. 1") and De (Fig. 1) designate trans- mitting and. receiving distributers or cors- mutators, Di being located at one end of the line and D2 being located at the other end of the line, the two distributers being similar. In Fig. 14 distributer Di is shown twice; 

is applied to the 

of the figure, and again, In perspective and m connection with its driving motor (but 
. 

70 

75 

‘85 

90 

96 

100 

sien produced by the ac- . 

105 

110 

115 

120 

125 

180
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without circuit connections:or brushes) in 
the upper left hand side of the figure; and 
in Fig. 1” distributer D2-is also shown, de- 
veloped, while in Fig.-1° distributer D2 is 
shown in perspective, in connection with the 
-driving motor and correction apparatus, but 
without circuit- connections or brushes. 

Each of the distributers D1 and D2 com- 
prises a- plurality of rings (8 rings in the 
construction shown) which are connected in | 
pairs by suitable: brushes, one ring of each 
pair being segmented and one ring of each 
pair being plain or continuous. Rings Si and 
RG form one ‘pair rings, of which ring S1 
is segmented, these rings being connected 
‘by brushes BR1; these two rings and their 
brushes being employed for receiving. Rings . 

_ $2 and-RG2 form another-pair of rings of 

20 

25 

30 

which’ ring S2 is segmented, these two rings 
being employed for synchronization. or cor- 
rection, and being connected by brushes BR2. 
Rings $3 and RG3 form another pair of 
rings, employed for transmission, and are 
connected. by brushes: BR8; ring $3 being 
segmented as shown; and rings S4 and RG4 
form. another -pair of rings employed for the 
‘control as hereinafter described of the auto- 
matic transmitting apparatus, and other lo- 
cal purposes, and are connected by brushes 

- Tl and T2 in Fig. 1°, designate similar 
'. automatic transmitting apparatus, arranged 

35 

to be controlled. by. .a-suitable perforated 
tape, such as the tape TS shown in connec- 
tion with T2. Each comprises a plurality 
of current reversing transmitting contacts 
(in the construction shown, five ‘such. sets of 
transmitting contacts. K1; K2, K38, K4 and 

_ _K5) each connected as hereinafter described 
40 by an appropriate conductor to a correspond- 

ingly numbered segment of transmitting 
ring 88 of. the corresponding distributer. 
In Fig. 1° another similar automatic tran$- 

45 
mitting apparatus T3 is’shown, and it is to. 
be understood that in connection with what, - 
‘is shown in Fig. 1° still another automatic ° 

‘transmitting apparatus, which if. shown 
might be designated ‘by character. T4, is 
‘used, only circuit connections for this fourth 

50 

55 
“tion with the present invention, we ‘have. 

: schematically only, and only to such extent - 
‘as seems.to-be desirable for the description 

60, 

transmitter. being shown. .The particular , 
tape-controlled transmitting apparauts T1- 
or T2 or TS ete., illustrated, forms no portion - 
of the present invention; and as various tape 
operated frangynatting apparatus are known 

employe! in connec- in the art and’ may 

illustrated the transmitting apparatus 

of the apparatus embodying the present in- 
vention. Indeed, ordinary current, reversing 
hand-operated transmitting ‘keys might be ~ 
employed in lieu of the several transmitting 

65. 
contact. devices K1 

y 

3 

devices are illustrated in Figs. 1* and 1° | 
merely ‘because some such automatic trans- 
mitting devices are commonly employed, 
and must, apparently, be employed, in order — 
to obtain the desired high rate of transmis- 
sion, on-land line circuits at least. 

*- We have indicated dynamo generators G1" 
and G2, for supplying line current, for’zach 
transmitter, the polarities of these genera- 
tors being: opposite, as is. common. when 

“70 

75 
dynanio generators are employed for sup- — 
plying line current to a telegraph line; how- 
ever, the particular means for ‘supplying 
current t’> the line is unimportant, as is the 
particular means employed for supplying 
current of one “or the other to the line, 
as desired. , 

One complete set of synchronizing’ appa-” 
ratus is all that is required for one circuit, 
however many transmitting and receiving 

‘sets may be operated over that circuit. — 

80. 

85 

ML, ML designate main line relays, of - 
which there is one at each end of line Lu, and- 
CL designates a correcting relay, shown in 
this instance as connected: in series with the 
corresponding main line relay ML. Ra and 
Rd (Fig. 1°) designate other correcting re- 

90 

lays, controlled by relay CL as heréinatter.« 
described. R1, R2, R38, R4 and R5 designate 
selecting relays, of which there-is one set for’ 
each channel of communication, said: select- 
ing relays being connected to corresponding 
segments numbered 1—5 inclusive. of ring 
SI of distributers-D1 and D2; which relays 
Ri—R5 inclusive are, in practice, employed 
for the. control of an electro-magnetically “ 
operated mechanical selecting device of a 
telegraph printer, itself not otherwise indi- 
cated in the drawings. - Telegraph printers — 
‘comprising electromagnetically controlled 

95 

100 

105° 
mechanical. selecting devices adapted for - 
‘control by a bank of relays such as’RI—R5 
inclusive, are well known in the art, and. 
hence it is not thought necessary to illustrate 
such a. printer, or the mechanical selecting 
apparatus. thereof, in the accompanying 

- drawings. 
We commonly drive the brush structures 

of the distributers at the two ends of the 
line by. so-called LaCour wheels PW. (Figs. 

130. 

115 
{* and 1°), each mounted to rotate upon a. ~ 
shaft PWi.and having suitable teeth and | 
also two pairs, of electromagnets DM1 and 
DM2 the magnets of each pair being -con-- 

-nected in series: The LaCour wheel is itself 
a well known form of electric motor, of 
which it is only necessary to. say here that 
its nature is such that if the magnets DML 
and DM2 be energized and deénergized in 
alternation, and if the wheel PW be: once 
started in rotation, at a speed. OF see tect 

tion of such’magnets, .the. wheel’ will coi 

120 

125. 

(with respect: to thé number of its teeth). 
‘ to the speed of energigation and deénergiza-. 

ntact C5 of each transmitter ;.: in. 
and ‘automatic. tape-controlled transmitting” “tinue. in’ rotation at such speed, under. the. 80



Influence of the said magnets; the LaCour. 
_ motor being particularly suitable for present 

~ purposes, since its speed of rotation in prac- 

10 

‘tice corresponds exactly to the rate at which 
the operating magnets are energized and 
-deénergized, and if this rate of energization 
and deénergization be varied slightly from 
time to -time, the speed of the. wheel will 
change to correspond. However, we do not 
limit ourselves to the use. of the LaCour 
motor for driving the distributer brushes. — 

. The brush structure of each distributer is: 
“mounted upon another shaft DS° (which, in 

15 
nected ‘toi shaft PW1, but connected to that 

20 

25 

30 

35 

40 
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£5 

the case of the distributer D2; which is ar- 
ranged to be corrected, is not directly con- 

shaft PW1 through gearing, as hereinafter 
described). Bo ; 
‘In general: correction. apparatus ‘is re- 

quired at one end of the line only. We have 
shown no correction apparatus ‘for the dis- 
tributer. Di in Fig. 1* but have shown such 
correction apparatus for ‘distributer. D2, in 
‘Fig. 1¢;. for which reason’ the distributer 
D2,and’ LaCour motor therefor, are shown 
on a larger.scale in Fig. 1%; than the illus- 
tration of the corresponding parts of dis- 
tributer D1 in Fig, 1%. However, it-will be 
understood that it is quite practicable, and in 
some cases. convenient, to provide correction 
apparatus for both distributers, though the 
correction apparatus of only one distributer 
will ‘be in. use, at any. one time, ordinarily. 
The construction of the correction appara 
tus-of distributer D2, shown in Fig. 1° and’ 
Figs.3 and 4, is as follows: a 
Upon ‘shaft PW1 is mounted the frame 

C, (see particularly Figs. 3 and 4) carrying 
magnets M1 and M2 (two stich magnets are 
Shown.in the construction ilusttated, though 
one magnet. is all that is required, it- being 
preferable to use two magnets, Upon. oppo- 
site. sides-.of the axis of rotation, in order 
that, the structure may be in rotative bal- 
ance) and curfent is transmitted. to these 
magnets through contact rings M3, M4 and 
M7 ‘upon’ shaft PW1, and corresponding 
brushes M5, MG and M8.. Frame C carries 
a shaft 10 upon. which js: mounted :a gear 
11 intermeshing witha géar 12 on shaft DS, 
On. shaft 10.there is also. ratchet: wheel 13 
engaged normally by the spring actuated 
pawl 14 mounted upon the rocking: armia- 
ture lever 15, common to the two magnets 
Mt and M2, which armature is pivoted. to 
the frame C.- Tt will be clear that, with the 
frame C in rotation, and. with the ratchet 
wheel 13 held by the pawl 14, as hereinafter 
described, jrotation of the shaft PW1 and: 
frame .C. -will be communicated through 
gears 11 and 12, to the shaft. DS, and the 
ring structure’ of the distributer Dg. A 
‘spring jockey J- bears against: ‘the periphery 
of ratchet wheel'13 and preven:s said ratchet 
wheel from turning with respect to frame 

4 

, effected, will be traced hereinafter. 

ting of the hands 
funning of the niorement. of that: cloek> 130 

1,298,622 

C except.as such ratchet wheel is actuated 
‘by the pawl 14.- A contact arm 16 is pivoted 
to the frame and is adapted to play between 
stop 17 and contact stop 18; and a spring 
jockey 19, bearing against the wedge-shaped 70 
end of contatet arm 16, tends to hold such 
contact arm against the one stop or the 
other. This contact arm 16 is actuated from 
armature lever 15 yy means of a link 20 
provided with two nuts, 21 and 22, on OP]io- 75 
site sides of said arm-16, there being sc-ae & BC play between such nuts'and arm, providing 

‘a certain amount of lost motion'in the oper- 
ation ot the.arm 16, 

Assuming the LaCour wheel PW to be 80 
im rotation, it will be clear that-as it rotates 
it drives shaft PW1 and thence, through 
frame C, shaft 10 (held stationary with ref- 
erence to framé C by ratchet wheel 138, pawl 
14, and jockey J), gear 11-and gear 12, drives 85 — 
shaft DS, and so drives the brush . strue- 
ture of distributer D2, (which brush struec- 
ture is not.shown in Fig. 1°, but is shown in 
Fig. 2). If now the cireuit of magnets Mi 
and M2 be closed, momentarily, it will be 90 
apparent that armature Jever 15 will be 
attracted and will move. the pawl 14, there- 
by moving the ratchet wheel’ 13. through the 
space of one tooth; which motion of ratchet 
wheel 13 with relation to frame C is trans. 95 
mitted through shaft 10, gears 11 and 12 
and shaft DS to the brush structure of dis. 
tributer D2, and will niove such brush strue- 
ture backward slightly with reference to - shaft. PW 1, te 100 “As will be explained hereafter, in the syn- 
chronizing arrangement indicated in Figs. 
14, 1” and_1*, the LaCour motor driving: lis- 
tributer, D2. has normally. a- speed very 
slightly in excess of the normal speed of the 105 LaCour motor driving distributer D1; con- 
sequently the brushes of distributer D2 con- 
stantly. tend to advance in phase with re- 
spect to the brushes: of, distributer Di; and 
as will be explained hereafter, such slight 110 advance in-phase of brushes of distributer 

‘D2 with. reference to ‘the brushes of 'dis- 
tributer D1 is correctéd’ from tine to time, 

_ by the stepping back of such brushes of dis- 
wibuter D2-by the action: of the magnets 115. 

NED and’M2,the pawl 14 and ratchet wheel) >." 13, ete. The circuits by which magnets M1 
and. M2 are energized and: such stepping 
backward of the brushes of distributer D2 

120 - Correction: mechanisny which operates by 
advancing or retarding’ the brushes. with 

- reference to the means by which said brushes are rotated, is commonly. termed “clock. 
hand”. correction mechanism, ‘presumably 125 fron’ the resemblance of. the method. of 
cotrection. employed to the method com. 
monly. employed for correcting’ the set-" 

of a.¢lock during the - 
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The correction mechanism above described 
constitutes one -type of such correction 
mechanism. “Clock hand” correction has 
numerous advantages over other methods of 

3 correction, for example, over correztion by . 
varying the speed of a. driving motor; one 
advantage being that the correction is in- 
stantaneous, 

The several tape controlled transmitters 
T1, T2 and T3, ete., being of the same.con- 
struction, we will describe only one of them. 

The contacts K1, K9, etc., of the auto- 
matic tape-controlled transmitting devices 
each comprise a contact tongue 23 mounted 
upon a spring actuating rocking lever 24, 
and two contact stops, 25 and 263 of which 
contact stops, those numbered 25 are con- 
nected to generator G2, and those nunrbered 
26 are connected to generator G1, while the 
contact tongues 23 are each connected by a 
conductor 41, £2, etc., to the corresponding 
segment, 1, 2, etc., of distributer ring S3. 
Each such transmitting device.is provided 
with an electromagnet TM. ‘The distrib: 
uter ring S4 is provided with segments cor- 
responding to the segments of distributer 
ring S3 and to one of these segments of ring 
S4. (anyone of those segments, so long as 
it is a segment spaced well away angularly 
from the segments 1—5 inclusive of ring 
S3 to which the corresponding transmitter 
is connected) is connected a conductor 27 
leading through the magnet TM to ground: 
at 28. The circuit of conductor 27, in the 
other direction, passes through that particu- 
‘ar segment of ring S4 to which it is con- 
rected, ‘and through brush BR4 (when that 
orush_ is in contact with’ such segment of - 
‘ing S4) to ring RG4 and thence through 
onductor 29 and battery 30, or other suita- 
te source of current: supply, to ground at 
il. 32 designates a pivoted armature for 
nagnet TM, upon which is mounted a plate 
3 -dapted to engage lugs 34 on a plurality 
f pins 35 the upper ends of which pins are 
dapted to enter corresponding perfora- 
ions in the tape TS. There is' one such 
in 35 for each of the keys KI—K5 in- 
lusive; and each of the pins 35 is provided 
‘ith a further lug 36 against which rests 
ormally the end of the corresponding rock- 
ig lever 24 of the corresponding transmit- 
ng key K1—K5 inclusive. These rocking 
vers are provided with springs. 37 tend- 
g to dejiress them. Each pin 35. rests at 
s lower end, upon a pivoted lever 38 hav-" 
g a spring 39, tending to raise that lever; 
e- springs 39 being adjusted to be some- 
aat stronger than the springs 37.. A fur- 
er spring actuated’ rocking lever 40 is 
ovided,: this lever being arranged to be 
gaged by armature 32, when that arma- 
re is attracted, thereby moving lever 40 
ainst the tension of its spring 41; and 
's lever 40 carries a projection 42 adapted 

3 

to engage a star wheel -43 and move the 
same forward step bystep.. The star wheel 
is arranged to engage the-central row of 
perforations 44 of tape TS, in the manner 
well known in the art, and thereby to ad- 
vance such tape step by step. If will be 
seen from the above explanation. that the 
operation of the transmitting apparatus is 
as follows: Supposing the segment of dis- 
tributer ring S4 to which conductor 27 js 
connected (the segment numbered 9 in Fig. 

76 

76 

1*) to make contact with brush BR4, a.- 
circuit is thereby completed from ground, 
through conductor 28, magnet TM, conduc- 
tor 27, segment 9 of ring S4, brush BR4, 
ring RG4, conductor 29, battery 30, to 
ground at 31; the armature 32 being there- 
by- attracted and caused to engage the lug 
34 of any pin or pins 35 which may just 
previously have: been in elevated position, 
thereby “clearing” the transmitter, freeing 
the pins 35 from the tape TS, and -causing 
the lever 40—42 to advance the star wheel 
43 one step, and thereby to advance the 
tape TS one step. As soom as the said seg- 
‘ment 9 of ring S4 leaves the brush BR4, the 
circuit through magnet TM is broken and. 
armature -32 is released, such of the pins 
35. as may be beneath perforations of the 
tape TS in the new position of that’tape, 
being permitted.to rise, under the influence 
of their springs 39; antl when such pins rise 
they carry upward with them the armature 
32, also their corresponding key-levers 24, 
so shifting the contact tongues 23 of. those 
levers into contact with the corresponding 
back stops 26; whereby a new set of con- 
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tacts is “set up” in the transmitter, the - 
particular contacts so set up corresponding 
to the particular row of perforations of 
tape TS then over the pins 35. When, 
during the rotation of brush BR3 over 
rings 53 and RG3, of distributer D1, gaid 
brush BR3 contacts with that set of seg- 
ments 1—5 inclusive of rings S3, corre- 
sponding to the transmitter T1 or T2 under 
consideration, positive or negative current 
impulseg will be transmitted. through line 
L accoriling as the contact tongues K1-K5 
inclusive, electrically connected to such seg- 
ments 1—5 inclusive of ring S3, are in con- 
tact with their rear stops 25 or with their 
front stops 26. After brush BR3 has passed 
over such segments 1—5 inclusive of ring 
$3, brush BR4 makes contact with seg- 
ment 9 of ring S4, and thereby magnet TM 
is again energized, its armature 82 is de- 
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pressed, cdrrying down with it those. pins . 
35 which previously had been elevated, thus 
clearing the ‘transmitter and freeing the 
tape TS, which is again advanced one step 
‘by actuation of the star wheel 43 by lever 

' 40—42, itself actuated by the descent of the 
armature. 32. 

It will be seen that the effect of the op- 
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eration of each transmitter Ti and T2 and’ 
of. distributer D1 is to send through. the 
‘line L, a succession of five current impulses, 
some of which will, in general, be-negative 
impulses, and others of which will, in gen- 
eral, be positive impulses, the particular. . 
relative arrangement of positive and nega- 
tive impulses. in such series depending upon 
the particular character transmitted. Since 
each of the two transmitters shown in. Fig. 
1° is connécted to-a-different quadrant of 
distributer D1, and since the two trans- 
anitters at the. opposite.end of the Iine, con- 
nected to distributer D2; are .connected to 
~quadrants‘of that distributer corresponding. 
to the quadrants of distributer D1 to which 
no transinitters are. connected, it- follows 
that during each rotation.of the distributers 
a continuous ‘series. of current. impulses ‘is - 
trinsmitted through line I. some. of such 
impulses -being, in’ general, positive, and 
others. of stich. impulses, being, in’ general, 
-negative:: These current. impulses. in line 
L will actuate relays MI and.CL.: In Figs. 
‘18 and 1°the armature of these relays are 
shown . intermediate... their: contact stops: 
but in general such armature will be against 

_. one contact stop. or the other, except at the 
instant: of occurrence: of:a ‘current reversal 

30 
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40 

45 

in thé line, at which. instant. the armatures 
of relays. MY and.-CL will both move to- 
ward.:the opposite: stop... The ‘two contact 
.stops of each. of these relays'MIL are com-. 
monly -connected. to sources of current sup- 
ply of ‘opposite ‘polarity... 0+... 
We will now describe the. connections of 

relays ML and Clin Fig. 1°, the connec- 
tions, of-relay Mi. in Fig. 1° being similar 
to those of relay’ ML in: Fig. 1°, no relay 
CL being required in Fig..1", since no cor- 
yection device’is ‘shown. in connection with 
the distributer of Fig. 1. 

The armature of. relay MI. is connected 
‘by conductor 45 to.ring RGL of distributer 
D2; and segments 1—5 inclusive of the cor- 
responding ring S1 

inclusive corresponding to one of the sets 

50 

55 

of segments 1—5 inclusive of ring S3 of 
‘distributer D1) are each connected, as pre- 
viously explained, toa corresponding relay 
of one relay bank R1 to R5 inclusive. These 
relays R1—R5 inclusive may be understood 
either to be polarized and so arranged to 
respond only to current pulses of one direc- 
tion—in the particular arrangement shown, 
one ‘bank. to. respond. only to negative un- 

' pulses, the-other to respond only to positive 

60 

65 

pulses—or: may be understood to be nenpo- 

larized relays provided with mechanical or: 

electrical “lock-up ” means of ‘such charac- 

ter that each relay, when actuated, remains 
locked until ‘subsequently released... Both 
arrangements are known. Supposing: a 
negative current iinpulse im line: L to-move 
the armature of relay ML- of Fig. 1 to the 

({theseseginents 1—5- 

left, while brush BR1 of distributer D2 is 
on one of the segments 1—5 inclusive. of 
ring Si of distributer D2, the correspond- 

“ing relay of bank R1—R5 inclusive will be 
aetuated. : ; 

Fig. 16 shows one well known form of 
electrical “lock-up” means that may be em- 
ployed in connection ' with these relays 
RiL-—R5. For simplicity, in this figure, only 
rings RGI and Si, and RG4+ and S# are 
shown, intermediate rings of. the commu- 
tator being omitted. When, during the. pas- 
sage of the brush BRi over segments of 

70 

75 

rings S1 connected to the magnets of relays © 
R1i—R5 inclusive, one of: those’ magnets: is 
energized as abeve described; the  corre-. 

- 80 

sponding armatures of that magnet are at-— 
‘tracted: one of these armatures closes a local 
circuit from a battery «through the-rear 
contact of a relay z and, the said armature 
and front contact. of the relay. so energized, 
to return; the magnet of such: relay being. 

85, 

thereby held energized... After-the passage. . 
of brush BRL over. the last of such segnients 
of ving Si,.brush BR4 passes over a’ seg- 

“iment of ring S4 in elreuit with the magnet> 
90 

of relay 2, and thereby-a circuit is. completed” - 
from the battery y through the magnet. of- 
such relay #, and the said segment of ring 
S4, brish BR4 and. ring RG4, to ground, so 
momentarily energizing the magnet of relay. 
w, attracting the armature of that. relay, and 
so. breaking the hohling cireuit. of relays 
Ri—R5 inclusive, thereby “clearing” the 
bank of relays Ri--Lé. , aan 

Synchronization, 

As previously explained, distributers D1 
and D# inust rotate in synchronism and. in 
proper phase relation... The alternate. ener- 

LaCour motors which drive these distribu- 
ters is effected in the arrangement shown, by 
tuning fork contact. devices F. in’ a inanner 

hereinafter deseribed. Ii is characteristic 
of these tuning fork contact devices that 

95 

100 

110 

they vibrate, for any one adjustinent. at a. 
very constant speed; but are susceptible of 
a wide range of adjustment; the speed of 
the LaCour motor deriving the distributer 
corresponding exactly, as previously ex- 
plained, to the speed of its controlling tun- 
ing fork contuct device F. But ‘no. matter 
how accurate the adjustment. of tuning fork’ 
contact. devices. controlling the-speed. of. the 

115” 

120° 

two distributers, some difference m speed will ~ 
necessarily exist, necessitating correction to 
restore proper phase relation. W> will here- .. 
inafter describe means for, correction “by — 

either: advance in: phase or retardation in 
phase, as may be required; but in the ar- 
rangement shown in Figs. 13, 1° and 1°, cor:_ 
rection is effected in one sense or direction‘ 

only, é. ¢., in the arrangement shown, by 
retardation in phase. Therefore, the tuning 130 

105 
gization of magnets DM1 and DM2 of the > 
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fork. controlling ‘the: receiving. distributer 
D2 is arranged to drive its distributer at a 
‘rotative: speed very slightly greater than 
that of distributer D1, so that frequent: 
slight retardation in ‘phase of distributer D2: 
is required. While, ‘as will appear herein- 
after, it is quite practicable to provide means 
for correction by either advance or retarda- 
tion, or both, the apparatus is much simpli- _ 

fied by driving the one distributer constantly 
‘ata speed slightly greater than that of the 
other distributer, and effecting correction by 

frequent slight adjustment of phase in one 
direction or sense only (in the construction 
shown, by retardation in phase). 

As previously explained, the armature of 
relay. CL vibrates in unison with the arma-. 

ture of ML. Supposing the armature of re-' 

lay. CL to move to the left, a circuit is com- 

pleted from ground ‘through battery 47 or. 

other source of energy to the left stop of 
that relay; through conductor 46 and the 

coils of relay Rd to ground. There is an- 

other circuit path from conductor 46 

through conductor 48, the armature of relay 

Rb (when that armature is in retracted posi-- 

tion) and conductor 49 to ring RG2-of dis- 
tributer D2, and thence through brush BR2, 

of that distributer; to ring S2 of that, dis- 

tributer. and thence through conductor50°" a°goured of current supply 57 and conductor , 

and the coils of relay Ra to ground; also an- 

other circuit-path, traced hereafter; ‘through - 

conductor 51. If the two distributers are in: 

proper phase relation brush. BR2 will ‘be: 

over one of the insulated divisions between 

‘the conductive segments of ring S2.at the 

instant of each completion of circuit through . 

conductor 46 and through the coils of relay 

Rd, and before brush BR2 can have passed - 

-on to one of the conductive. segments of ring 

-$2 relay RO will have attracted its armature, © 
so breaking the circuit path to ring RG2. | 

“But if, at the instant of: completion of cir- 

-euit by relay CL through the coils of relay 

Rd, brush BR2 is still-in contact withone of 

ithe conductive segments of ring S2 of dis- 

tributer’ D2; (which may occur if the two’ 

. distributers are not in exact proper ‘phasé’” 

~ yelation) a circuit will be completed through’ magnets 

conductor 48, the armature of relay Rd, con-- 

ductor 49, ring RG2, brush BR2, ring $2 

and conductor 50 to. conductor.51 and thence 

(see Fig. 1°) to conductor 51 of. that figure 

(being an extension of conductor 51 of Fig. 

1°) to brush M8, ring M7, conductor 52, con- 

“tact stop 18, contact arm 16 (then in.contact 

with contact. stop 18) and: conductor: 3’ to 

magnets M1 and M2 (connected in parallel 

to conductor 58) and thence through -the 

coils of these two:magnets to conductor 54-- 

(to. which conductor the two magnets are - 

- connected in parallel) and through ring M3 ~ 

to brush M5’ and thence to ground at 55. +. 

- Magnets M1 and M2 are very quick acting 

magnets and ‘hence immediately: upon the -. 

7 

closing of the cirevit.just traced, the arma: — 
ture 15 of said magnets is attracted, causing 
pawl 14 to. operate upon ratchet wheel 13 to 
‘step back distributer shaft DS'so as to re-, 
store the brushes of distributer D2 to proper 
phase relation with the-brushes of distributer 
D1. Relay. Ra is a quick acting relay; relay. 

70 

Rd is a slow acting relay; for example, it. 
may have, as indicated, a\ flexible armature 
which when in retracted position, is slightly 75 
sprung, so that relay RS does not break the ~ 
circuit through its rear contact point for:an 
‘instant after the magnet of relay Rd is ener- 
-gized. Beside the circuit path from conduc- 

- tor 50 (Fig. 1°) leading‘through conductor 
51 to magnets Ml-and: M2 of the correction 
apparatus of Fig. 1*, previously traced, there 
is another circuit path, in Fig. 1°, from con- 
ductor 50 through conductor 56 and the mag-. 

net of relay Ra to ground. The magnet of 

relay Ra is therefore energized when mag- 

nets M1 and M2 (Fig. 1°) are energized, and 
by the time these magnets Mi and’ M2 have 

begun to move their armature 15, and before 

relay RO has broken the circuit through con- 

80 

85 

90 
ductor 48, 49 und 50, leading to magnets M1 . - 
-and M2 on the one hand and to the magnet.’ 

‘of réla'y-Ra on the other hand, this relay Ra - 

Hias'dornpleted a circuit from ground through 
95 

58 to conductor -58 of Fig. 1°: (being a con- - 
‘tinuation’ of conductor 58 of Fig. 1>) and 

brush M6, ring M4 and conductor 59 to con- 

tact arm 16/and thence through conductor 58, °- 

magnets M1 and M2,-and conductor 54 to. 10¢ 
ground at 55+ and at the same time has com- . 

pleted a branch circuit. via contact arm 16, 

‘contact. 
tor 51, conductor 56-and thence through the 

“magnet of relay Ra to ground, thus holding 
relay Ra and, consequently, magnets M1 ana 

tacts of relay RO of a circuit through mag- 

‘nets M1 and M2 and the magnet of relay Ra, 

18, conductor 52, brush MB, conduc- . 

105 

M2, in their energized condition ; so that im- a 

mediately after the closing through the con-’ 

110 

causing one operation of the phase restoring - 

_nechanism, relay Ra closes. another circuit 

Mi and M2, in parallel, preventing 

‘deénergization of these magnets until this 

holding circuit is broken at 18-—18 ‘by. the 

operation of the armature 15, of the correct- 

_jng magnets M1 and M2; and when this hold- 

ing- circuit is broken’ at such contacts 16—18, 

the magnet. of relay Ra is deénergized as are 

the magnets M1 and M2. ‘The relay Ra, in 

other words, acts to: hold closed the circnit 

through-the paw] magnets M1 and. MQ,--until 

the pawl has completed its work of moving 

the ratchet wheel 18 one tooth. Te 

‘When the armature 15 of magnets M1 and 

M2: is attracted and moved toward the poles 

cof said. magnets, it lifts links 20, causing nuts 

92 on that'link to raise contact arm 16 and 

so-to break contact. with contact stop 18; but 

path through its own magnet and these same . ©: 
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. owing to some play being provided between 

5 

10 
“sind the nut 21 on link 20, 
“16, forces contact arm 16 

contact arm 16 and the nuts 22, contact is 
not broken between 16 and 18 until pawl 14 
has moved ratchet wheel 13 through the space 
of one tooth. Once contact has been broken 
and, rod 20 has raised lever 16 beyond the cen- 
ter of jockey 19, the jockey 19 forces contact 
arn 16 against stop.17. When magnets M1 
and M2 are deénergized, the armature lever 
15 is retracted by its retractile spring 15a, 

above contact arm 
downward past 

jockey 19 into contact with contact stop 18. 
- Owing to“ lost motion” between nut.21 and 

: 15 

20 

25 

Without change from 

contact arm 16, said arm16 is not’ forced.. 
downward past jockey 19 into contact with 
contact stop 18, until pawl 14 is in engage- 
ment with another tooth of the ratchet wheel 
13. The contact’ 16—18, therefore;. insures 
engagement of the pawl 14 with another 
tooth. of the-ratechet wheel. before another 
stroke of the armature 15 begins, and so ‘pre- 
vent back and forth vibration of the pawl 14 

wheel to another. 
. Incireuit conductors 50 and 51, and in cir- 
cuit with the <sagnet. coils of relay Rod, we 

. have indicated certain resistances R and R1 

30 
which serve'to facilitate the timing of the 
action of relays Rd and Ra with reference to 
the action of magnets Mi.and M2, | 

As_previously stated. the magnets DM1 
. and. DM2 which drive the phonic wheels 

35 
PW of the LaCour motors of the-two dis- 
tributers, are alternately energized and de- 

_ energized. by the operation of electrically 

40 

46 

50 

“pole of this source of electrical energy 

65 

69 

66 

driven tuning forks F; the driving magnets 
“of these. tuning: forks being designated: by 

‘clreuit © reference ~ character FM. — The 
through the magnet FM is alternately closed 
and opened at the contacts: 60 and 61, of: 
which 60 is a spring contact carried by one 
tine of the fork F, 61 being an adjustable 
screw. The other tine of the fork F carries 
a spring contact 68 playing between two ad- 
justable contact screws 64 and 65, of which 
64 is connected to the magnets DM1 of the 
TaCour motor, and 65 is connected to mag- 
nets DM2 of the.LaCour motor... A ‘source 
‘of electric energy 66 has one pole connected 
electrically to the base of the fork, the other 

66 
being connected. by conductor. 69 to magnet 
FM, and being ulso connected through con- 
ductor 70 to maguets DM1 and DM? in par- 
allel; the complete circuit for these magnets 
DM1 and DM2 being from the source of 
energy 66 through conductors 66 and 70 and. 
through magnets DML to conductor 71, and 
thenge to: contact screw 64; and from con- 
ductor 70 through conductor 72, and mag- 
nets: DM2 to canductor 73 and. thence to con- 
tact screw 65. Tt will be apparent that, as 
the fork TF vibrates. under the influence of a Wer CDG | 
magnet FM (alternately energized and de- 

While the fork is-in operation, 
the screw 67 in or out, thus varying the point 

one tooth of the ratchet . 

generators G1 and G2, 

1,298,622 

energized: in alternation, and at a rate cor- 
responding to the fixed rate of vibration of 
the fork I’) magnets.DM1 and DM2 will be 
energized and. deénergized alternately. The 
rate of vibration of the fork Fis adjustable 
by means of weight: masses 74, provided on 
the two tines of that fork, in the familiar 
manner; also, some adjustment of the rate 
of vibration of the. fork F may be made, 

by moving 

of engagement of the two buffer springs 68 
with the tines of that fork, 

To facilitate the bringing of distributers 
D1 and D2 into proper phase relation. when 
starting up, we provide a hand - operated 
switch 75 (Fig. 1*) and another hand oper- 
ated switch 76 (Fig. 1°). In the drawings 
these switches 75 and 76 are shown’in the 
positions occupied when the system is in full 
operation. When starting ‘up these two 
switches are thrown to the opposite position. 
Switch 75 has two connected switch arms of 
which arm 75a is connected to the conductor 
27 controlling the magnet TM of transmitter 

T2, while the contact point 755 correspond- 
ing with this contact:arm 75a is connected by 
a conductor 77 to battery 30. The other arm, 
75e, of switch 75, is connected to.one ‘of the 
contact segments of ring’S3 corresponding 
to. transmitter T2- (in the arrangement 
shown, to segment ‘numbered. 1); and nor- 
mally this arm 75¢ is on contact point 75d 

‘connected to that contact tongue 23 of trans- 
mitter T2.to which the contact, segments to 
which such switch arm 75e¢ is connected. In 
cther words, normally, the switch arm 75¢ 
is interposed in the circuit, conductor (41 in 
the arrangement shown). leading from: one 
contact tongue 23 of transmitter.T2. to the 
corresponding contact segment. of ring 83. 
When the switch 75 is thrown to the right 
the am 75¢ contacts with another contact 
point, 75¢, connected to one’ pole of one’ of 

: viz:—to that pole 
from which those current pulses are derived 
which, during full operation of the system, 
effect motion of the armature of the main 
correcting relay CL from its normal posi- 
tion. Jt will be seen that when switch 75 is 
thrown to the right, a circuit is closed from 
generator G1 through switch arm 75¢ to seg- 
ment 1 of ring S3 of -distributer D1; the 
effect’ being the ‘same as if: transmitter T2 
were operated so as to hold the circuit. from 
generafor G1 through transmitter contact 
KI: closed permanently ; also; throwing of 
switch 75 to the right: closes:.circuit from 
battery 30. through magriet TM’ of :trans- ~ 
mitter T2, and holds'the citcuit: of ‘that: 

operation, of. transmitter T2. ” For :present 
“purposes if may be assumed that, Uy prear-’ 
rangement, transmitter’ T1-is not! operated tooo aed ? . : bees wren 

ofiha 
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magnet closed so long as the switch. 75.is-in-- - 
*tsabhormal position; thereby preveiiting 

130



10 

15 

1,208,622 

period while dis- 

being brought into 

though in practice 

during the starting up 
tributers D1 and Dz are 

proper phase relation 3 

the switch 75 is eatised to prévent the opera-. 

tion of transmitter T1 just ag it prevents the 

operation of transmitter T2; bat the connec- 

tions from switch 75 to transmitter Ti are 

omitted for the sake of. sliiplicity. 

larly, it may be assuined, that, by prear- 

rangement, transmitters T3 

other end of the circtit are not operated 

during the starting up period, and while 

distributers D1-and Dz are being brought 

into proper phase velation; though it 1s a 

simple matter to provide means for prevent- 

ig these transmitters from operating just 

vas transmitter T2 is prevented from operat- 

20 

25° 

ing. 
It will be observed that all but one of con- 

ductive segments of ring Sy of distributer 

D2 (Fig, 1°) are normally connected through 

switch 76 to conductor 50; the one segment 

of ring S2 not so connected to conductor 50 

through switch 76 being that conductive 

segment of ring S92 which corresponds to 

- that segment 1 of ring $3 of distributer D1 

(Fig. 18) to which switch arm 75° is perma- 

nently connected ; and this one conductive 

30 

35 

40 

“segment of ring S2 of distributer D2 is per- 

manently connected to conductor 50. When 

gwitch 76 is opened, the effect is to. leave 

only one segment of the ring $2 of distribu- 

ter D2 connected to conductor 50, that: one 

segment of ring $2 being the segment cor- 

responding to. segment numbered 1.of the 

corresponding quadrant of ring S38 of dis- 

tributer Di. In other words, by throwing 

witches 75 and 76 to what may be called 

the “starting position” each complete rota- 

tion of distributer D1 can effect only one 

~ eurrent reversal in the main line circuit L, 

45 

and this one current reversal can produce 

only one operation of correcting relay CL 

(Fig. 1>) for each rotation of distributer 

D1; from which it follows that, during the 

starting up period, there will be no opera- 

tion of the correcting. apparatus of, dis- 

50 

55 
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65 

tive segment of 

tributer D2 illustrated in Fig. 1°, until, due 

to the different speeds at which distributers 

D1 and D2 are driven, brush BR2 of dis- 

tributer D2 is in eontact with that conduc- 

ring 

nently connected to conductor 50 at the in- 

stant. when brush BR3 of distributer D1 

is in contact with segment 1 of the corre- 

sponding quadrant of ring $3 of that dis- 

tributer D1. In general, such simultaneous 

contacts in the 
é 

a time when the two distributers are still 

not in perfect phase relation, and_there- 

fore such simultaneous contacts will cause 

the operation of the correcting apparatus of 

distributer D2 (Fig. tc) whereby the two 

distributers will be brought into. more per- 

fect phase relation. Tf. the first. operation 

Simi-. 

T3 and T4 at the . 

“tive pulses. 

S2 which is perma-. 

two distributers will occur at. - 

92 

of the correcting apparatus does not bring 

the two distributers into, perfect phase: re- 

lation, succeeding operations of that cor- 

recting ipparatus, during succeeding rota- 

tions of the two distributers, will soon bring 

the two distributers into perfect phase rela- 

tion, and thereupon the operator at the station 

shown in Fig. 1” may throw the switch 76 

back to its normal position shown, and the 

operation of the transmitters T3 and T4. at 

that station may be begun; which operation 

will cause the operation ofthe selecting re- 

lays at the station indicated in Fig. 1%, and 

thus will notify the operator at station la 

that the two distributers are in proper phase 

relation and that switch 75 may be thrown 

back to its normal position shown; where- 

upon the operation of transmitters T! 

T2 may be started. 

* In practice, the transmitters connected to 

successive quadrants of the distributers ef- 

fect their “marking signals” by currents of 

different polarities; that is to- say, since 

transmitter T3 in-Fig. 1° is connected to a 

quadrant of distributer D2 next succeeding, 

in its connection to the line. circuit L,. the. 

76 

75 

‘80 

TL and 

85 

90 

quadrant of distributor D1 to which ‘trans- 

mitter T2 is connected, the marking pulses’. - 

of transmitter T3 will be positive pulses, 

whereas those of transmitter T2 are nega- 

of transmitter T1 and of transmitter T4 

(the latter indicated but not shown) will be 

of opposite polarity. This insures at least 

three current reversals per revolution of the 

95 © 

Similarly, the marking pulses _ 

100 

io distributers at the end of the starting ° 

up period, and. after switch 76 has~ been 

thrown back to normal position, even though 

neither of the transmitters at the station 

shown in Fig. 1° be actually operated for 

the sending of messages immediately. upon 

the throwing of switch 46 back to normal 

position; and three reversals in main line. 

circuit L per revolution. of the two ‘distribu- 

ters, well spaced apart, are, in general, quite 

sufficient. to maintain the two distributers in 

proper phase relation; while after the throw: 

ing of the switch 75 back to normal position 

there are four reversals in main line circuit 

L during each rotation of the two distribu- 

tors, such reversals being equally spaced 

apart, bet \ 

the two distributers m. proper phase rela- 

tion, even though none of the transmitters 

be operated. 
; 

Since, during the operation of the trans- 

mitters, each current reversal produced by 

the operation of those transmitters, affords 

an opportunity for the operation of the cor- 

rection apparatus, if phase correction 18 Te. 

quired, the two distributers are maintained ° 

very perfectly indeed, in proper phase rela- 

tion during the full operation.of the appa-. 

ratus. 
In Figs. 1%, 1 and 1° we have illustrated 
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110 

115 

and being amply sufficient to maintain . 
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- a system wherein, although each distributer has four quadrants, only two of these quad- rants are utilized for transmission in one direction, the other two quadrants. being utilized for transmission in the opposite di- rection ; in. other words, there are four chan- nels of communication, We have ‘selected this arrangement of apparatus as being the’: arrangement which permits illustration of 10 

15 

our.-correction method’ and apparatus most’ simply in’ a system wherein. provision js made for simultaneous transmission in. both directions, However, in practice we prefer to utilize all quadrants of each’ distributer for transmission, in which case, with the dis-- “. tributers constructed as shown, there would 

20. 

25 

35 

40 T 

45 

50: 

55 

60 

be four transmitters for’ each’ distributer, simultaneous transmission being effected in both directions by use in the line circuit of any, of the well known ‘Systems of duplex telegraphy, for example, the Stearnes du- plex, or the Wheatstone bridge duplex, this . Siving eight channels of communication... It ~ is well known that the Baudot system may be -duplexed by well known duplexing methods, and of course the. same is true of the modification of the Baudot system com- prised in our invention. 

eing divided in the quadrants, for the op- eration of: four transmitters. at each endof the line, may be divided for the operation of. @ greater-or a less number of transmitters at each end of the line; this being a well known characteristic of Baudot systems, tt is possible, according to our system, to have the signaling impulses vary In.strength as well as in direction, withoiit any inter-’. ference -with Maintenance of synchronism, hereby. it becomes possible, by applications of well known principles of mult} plex teleg- raphy’ to greatly increase the number: of. transmitters per ‘line. This is ihistrated in Fig. 5, which shows distributers Diy, and D2a. (which are entirely similar to ‘the dis- tributers D1 and D2 of Figs. 1* and 1», ox: cept. in. the. ore respect’ hereinafter noted) -and shows: two transmitters ‘TM and. Po, both connected ‘to the same quadrant of ring’ S3- of distributer Di... For simplicity, in. Fig. 5 we have shown the circuits arranged - for transmission only frony distributer Dla to- distributer D2a,; that is to say, we have indicated. transmitters connected: to distrib: uter Dla only, and have indicated receiving ' apparatus. connected to distributer Do, only; also for the sake of simplicity in illus. tration, we have indicated. only. one of the quadrants of distributer Diu’ as used for ‘transmission, and have indicated only’ one quadrant of distributer D2a as used for re- ception. It will be understood, however, that a further. group of two transmitters’ 
85. 

may be connected ‘to a further quadrant of distributer Dia, and a further group of two 

fontact stops 26°-bei Also, it willbe -d understood that the: distributers, instead. of 30°b 

. pulses may 

1,298,628 - 

sets of selecting relays R1—R5 inclusive, may be connected to a further quadrant of distributer: D2a, the circuits being a mere duplication of the circuits already shown in Fig. 5; also: as previously explained with ‘Teference to Figs. 14, 1>, and 1°, transmitting and receiving sets may be connected to all of the quadrants of each distributer, simultane- ous transmission in both directions over the line wire Lu being effected through one of the well known systems of duplex telegraphy. Transmitter T2a in Fig. 5 may be under- stood to be. in all respects similar to trans- mitter T2 of Fig, 1°; and the contact tongues 23 of transmitter T2a are connected to corre- Sponding conducti ve seginents of ring S3 of distributer Dia, by circuit conductors Tl, WQ—h5, in whieh: circuit conductors, ‘ however, certain resistances kla—hia are in- terposed for a reason hereinafter stated, Transmitter Te is also similar to the other transinitter, except that its contact stops 25 and 26 are not directly connected to genera- tors, rear contact stops’ 25 being connected through leak conductors kib—kdb and leak resistances kle—h5e. to ground, and rear | ng connected ‘to: con- uetor A1I—K5. inclusive: in ulvance of re- _sistances yela—hia, while. contact tongues - 23 of transmitter Tig ‘are connected to con- ductors k1—k5 beyond resistances kla—kda, It will be seen that-in-Fig. 5 the transmitters “T2¢ and Tle are connected in parallel to the corresponding quadrant. of ring 83; that when all of the transmitting contacts of trahsmitter Ta are in the position shown (the position’ for “spacing” impulses). the current “impulses transmitted from either Senerator Gl or G2 are weakened by pas- sige through resistances kla—k8a, and by diversion ‘or leakage of current to ground through resistances kile—k5o, but that when any contact of transmitter Tg is operated for a marking impulse, the corresponding re- sistance of series hla—k5a. ig cut out, and the cirenit.to the corresponding leak ig in- terrupted, so that the current impulse from the generator’ G1. is transmitted to. and through: ‘the’ line without. veduetion ‘in. strength . at: transmitter Tg. In a word, transmitter T2¢ operates: to reverse polarity -In'the line, and iransniitter Te operates to vary the strength of the current impulses in the line. It will be recognized that the two’ transmitters T2¢@ and Tle operate Just as do the two tvansmitters at one end of an ordi- nary quadruplex telegraph line, While we have shown the transmitter T1a as Operating. to vary the strength of the line impulses by ‘Control of resistances and leaks, it-will be obvious that other Well known means: for causing the “neutral”? op “non-polar” traps. mitter to vary the strength of the line im- be employed,’ as. in ordinary quadruplex telegraphy; ‘the leak 
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ment shown being simply one of many fa- 

miliar methods for. varying line current 

strength which is applicable to this system, 

and which is easy of comprehension and of 

illustration. 
(It may be explained here that in this specl- 

fication, for convenience, we have in several 

instances used the terms “marking impulse” 

and “spacing impulse” as such ters are 

used in telegraphy generally, with reference 

to the impulses transmitted through the va- 

nous transmitter contacts, although in’ this 

system as ordinarily employed, the so-called 

“marking” current impulses affect. selecting 

relays of the series RI—R5 at the receiving 

end of the line, instead of operating ‘a 

sounder or register or recording as in or- 

dinavy telegraphy). . ; 

The two distributers of Fig. 5 differ from 

the two distrjbuters of Figs. 1* and 1? in 

that, for reception of signals from the two. 

transmitters operating through the same 

quadrant of the transmitting distributer, two. 

sets of receiving rings are provided in the 

receiving distributer. In the arrangement 

ox circuits shown, the current in:pulses from 

the current reversing transmitter T2a, in- 

finence the main line polar relay ML, which 

relay in turn controls the upper series of 

selecting relays R1--R5 through distributer 

rings RG1 and S1, in the manner already 

described with reference to Figs. J* and 1°. 

‘The variations in current strength produced 

by the operation of the non-polar trans- 

mitter Tha operate a line neutral. or non- 

polar relay Mia, which latter relay controls 

* the second series of selecting relays Rla—R5a 

40 

45 

50 

throngh distributer rings RGla and Sia, in 

the same manaer; and the rings RGla and 

Sin are entirely similar to the rings RG1 

and S1. Oo 

From a consideration of Fig. 5 -it will 

be apparent that, by application of well 

known principles of multiplex telegraphy, 

three or even a greater number of transmit- 

ters may be opera ed through each quadrant 

or jnajor division of each distributer; for 

since Fig. 5 merely ilustrates the appli- | 

cation of guadruplex telegraphy, to a syn- 

chronons telegraph system such as ours, itis 

equally obvious that by the application of 

well known methods of sextuplex telegraphy, 

~ three transmitters couid be operated through 

55 

60 

85 

each «quadrant or major division of each 

distributer, and bv. application of — well 

known ‘principles of octuplex telegraphy, 

four transmitters could be operated through 

each quadrant or major division: of each 

distributer; and so on. se 

Tn the arrangement shown in Fig. 5, main- 

tenance of synchronism is effected by. the 

control by the main correcting relay Ch, of 

the same circuits and apparatus which are. 

Hlustrated for that: purpose Mm Figs. 1> and. 

1c, We have thought it necessary to illus- 

trate, in Fig. 5, such circuits and instru- 

ments, only so ‘ar as they are illustrated 

in Fig. 1°; and it may be understood that 

Fig. 1° is a continuation of Fig. 5 in the 

game sense that said Fig. 1° is a continuation 

of Fig. 1°. It will be obvious that the opera- 

tion of transmitter T1a and the correspond- 

ing main line relay MLa does not interfere 

in the slightest with the operation of relay 

CE and the circuits and instruments con- 

trolled thereby for maintaining synchro- | 

nism. We have not thought it necessary, in. 

Fig..5, to illustrate the circuits and switches’ 

illustrated in Fig. 1° and Fig. 1° for use in 

bringing the two distributers imto proper 

phase: relation when first starting up. It 

will be understood that the same circuits and 

switches, illustrated for ‘this purpose in 

Figs: 1*.and 1°, may be provided in the ar- 

rangement shown in Fig. 5. . 

- We have heretofore spoken of the correc- 

tion, required for maintenance of synchro- 

nism and phase relation, as being effected by. 

current reversal; each current reversal in 

the main line affording an opportunity for 

correction, if correction. is required. How- 

ever, our: invention. is ‘somewhat broader 

than this, in that, in our'system, each change 

from a spacing to a marking impulse, or 

from a marking to a spacing impulse, affords 

an opportunity for correction, whether there 

be a change of line polarity or not. In Fig. 

6 we have illustrated a system wherein two 

neutral or non-polar transmitters T16 and 

and T26 are employed; the. system operat- 

ing by current. impu 
only from each transmitter (and, in the ar- 

rangement. shown, by current ‘impulses of 

the same direction frem each transmitter, 

though the direction of current impulses 

from the one transmitter might. be different 

from that of the current impulses from the. 

other transmitter, without change in opera- 

tion of the system). The two transmitters 

are connected to different quadrants of dis- 

_tributer D1 and the two banks of receiving 

relays R1—-R5 inclusive are connected | to 

Ises of one. direction’ 

hi 

70. 
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110 

different quadrants of distributer D2. For — 
have indicated circuits and in- simplicity we 
transmission in one direction struments -for 

only, 
tributer D1; but, as previously explained, 

there may be transmission from all quad- 

yant or. major divisions of each distributer, — 

by application of well known principles of 

duplex telegraphy. 
transmission of “signals by a generator 

(shown. in this instance as @ battery) G; and 

since the currents are all of one direction, 

the two transmitters T16—T26 do not require 

rear contact stops 25, such.as the transmit- 

ters of the previous figure, have been shown 

as provided with. Signals from the two 

transmitters are received by a non-polar 

main line relay 

i 

Current is supplied for - 

115 

and from two quadrants only of dis- 

120 

125 

MLO and are repeated there- 130



10 

15 

20 

25 | 

30° 

12> oy 1,208,622 

by to ring RG1 of distributer D2, and thence are distributed to. the selecting relays. RI— R5. just as above described’ With reference to Fig. 2A non-polar’ correcting relay CLO. is connected ‘in series’ in the main line circuit with relay MLA and effects Correction in-phase in the same manner as does correct=: ing relay CL of Fig. 1°; Fig. 1° being avcon- tinuation of this Fig. 6-in the same sense that it is a continuation of Fig. PL. From “What has been said before, the operation. of: the circuits and instruments shown in Fig, 6 will be obvious. 
"In Figs, 7-19 inclusive, we iNustrate other means of ‘applying the basic. idea involved in our invention, Viz causing each change from ‘a spacing to a Marking impulse, or froma marking toa spacing impulse, (7. “a, in systems operating by current reversal, caus- ing each current reversal.) to afford an op- portunity for correction, err In Figs. 7-11 inclusive: for simplicity we have omitted the transmitting instruments, including the transmitting distributer, and 
other,vecei ving’ instruments, and that revely- ing distributer is shown as_ provided only with. divisions for the control of one receiv- ing apparatus. Tt may be understood that 
ter, in Figs. 7-11 represent. only one quadrant or major division ‘of that distributer, Fron, _ the preceding figures. it is clearly apparent 
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‘that: the receiving’ distributers shown in; Figs.) 7-11 May comprise more than. one 
more ‘than one set of receiving apparatus. In Figs, 1-6 inelusive correction of phase 

major division ‘and so may be adapted for 

is accomplished. by stepping backward the. receiving distributer, which distributer is normallydriven at:a speed slightly in excess of that of the transmitting distributer. In certain of Figs, 7-19 inclusive we indicate means for effecting correction by either re- tardation ‘or. acceleration ‘of ‘the receiving distributer,.as ma y. be required, ane Referring now to Fig. 7: As in the previ- ous views, ML designates the main ‘line.te- ceiving relay which in.this instance is shown as a polar relay. There are two correcting relays CL’ and CL” which in the arrange- ment shown are both non-polar delay action relays, one or the other being’ operated ac. cording as the armature of relay ML inakes contact with its upper or lower stop. Relay ‘ME contiols the selecting relays R1—R5 In- clusive, through. distributer rings RG1 and S81, asin the preceding’ figures. Supposing @ current pulse in the line wire T; to reverse 

energized, but, since: this relay. isa delay action relay, before the contact spring 78: has broken contact with the rear stop 79, a “Cireuit will have been completed from main 

lave shown on! y-the rece} ving distributer and: 

the representations of the receiving distribu-. 

the position of the armature of relay MT, | the magnet of correcting relay CL’ will be- 

« 
. battery LB through conductor 80, ¢ ture and tipper stop of relay ML @ 81, armature contact sp 

79, and conductor 
of the differ 
88-and -the 

~ Ing through relay R6, move 

82 through one 
ential polar relay R6, ¢ 
mah return conductor to battery. This current mpulse, 

he arma- 
onduetor 

ring 78, rear stop 
winding 
onductor 79 
84 back 
in pass- 

s the armature of that-relay to the left, thereby completing another cirenit from battery LB conductor 85, the arm 
through 75 ature. of relay R6, and conductor 86 to. distributer ring RG2 and thence, through brush 

© other of the alternated 
es BR2 to one or an- 
segments R and A of | “Ying $2. If the brush BR2 is in contact with go oneof segments A 

will. be, in 

tery LB.” Tt. will | 
path. from ri 

stead, 

the circuit will then con- titlue through conductor 87. switch 88 and: -conluctor 59, the magnet of relay back. to. the opposite. pole. of battery LB. Shquld brush BR2 be in contact w “segment of ring S2 at the instant, 1 

CL8 and 

ith an R gs 
1e Circuit I through’ ‘conductor 90, switch 88, conductor 91 and. the magnet. of _Yelay CLA, back to the opposite pole of bat- 

be seen that the circuit 90 ng S82 is to relay CL3 or relay CLA according as the brush BR2 is in con- tact with an A 
S2, or with 
S2 sand if, 

of actuation 

an R 
(as wi 

(advance) seoment , of ring (retard) Segment of ring dif, will be the case. if the. dis- 95 tributer is in perfect phase relation distributer at. the transmitting end of the line) the brush, BR2 IS over: one of the in- sulating divisions between an A and an R seement of ring S2 at th 

with the 

seement 
€ instant 100 of relays CL’ and RG, no cir- curt will be comple 

CL4, - The cirenit 
relay CL’ to one magnet ¢ continties for an inst 

ted to either rel ay CL3 or through the armature of 
oil of relay R6 

ant only, as the arma- 108 ture: 78 of that relay CL’ almost immediately - breaks ‘contact betw 
79, whereup 
drawn back 

on the 
to the 

een spring’ 78 and stop armature of relay R6 is position shown j n Fig. 7 bythe relatively weak holding’ coil 93 of 120. that Yelay. to whic 
from battery LB through ‘condueto ~whd, 84, 

h coil current is 

~ Upon the return of the armature MIL to its lower 
through the 

~ for _an instant, through. the 78. of ‘that relay, the back st lay, - and. conductor 93 and through . the stronger of the coils of polar relay to battery; 
pleted froni 

supplied 
ts 85, 88 

of relay stop,.a circuit 1s completed 115 magnet of relay CL’ and also, 

and’ thereby a circuit 1 battery LB through conductor 85, the armature of relay R7. and conductor’ 86 and thence through RG2Q, br one of the “A or 
one of the relays 
back -to. batttery ; or. should brush on. one ‘of: the ‘insulation divisions £2 at the mo 
and RY, neit her rel ay CL3’or relay 

armature. spring: 
op 79 of that re- 

R7 back 120 
1s com- 

ush BR2 and R segments of ring 88 to 125 CL3 or CL4, and thence 
BR? be 
of ring ment of actuation of relays CL9 

CL will 139
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‘be actuated. It will be seen, that whether 

relay CL’ or relay CL’ is actuated, depends 

simply. upon whether the armature of relay. 

-ML moves in the one direction or the other ; 

that relay CL’’ controls relay RT just as 

‘relay CL’ controls relay R6; and that*when 

either relay R6 or. R% is actuated to close 

“ Gireuit to ring RG2, circuit is completed to 

relay CL8 or relay Cl, according as brush 

10 

15 

20° 

25 

BR2 is in contact at the moment with an A 

segment or an R segment of ring $25 while 

if brush BR2 is on an insulation division of 

that ring S2 neither relay CL3 or relay CL4 

will be actuated. | 

A®2 designates an electric motor driving 

distributer D2. When the magnet of relay 

CL8: is energized, that: relay opens a shunt 

circuit: 94-95 around a resistance RS2 in 

series with the field F2 of the motor A2; 

and the field resistance of the motor being 

thereby increased, the speed of the motor A2 

ss increased. When the magnet of relay 

CLA is energized that relay breaks the shunt 

96—97. around resistance RSL in series with 

the armature of motor A2; the breaking of 

- which shunt .96—97 throws resistance RSL 

30 

35 

40 

45. 

in series with the armature, thereby decreas- 

ing the speed of the motor A. It will be 

obvious that control of the resistances RS2 

and RSI by relays CL3 and CLA, themselves 

controlled in the manner described, will keep 

distributer D2 in synchronism with the dis- 

tributer at the transmitting end of the line. 

Switch 88 is employed for the same purr 

pose as switch 76 in Fig. 1. It is to be un 

derstood that; when first starting up, motor | 

‘AQ will drive distributer, D2 at a speed 

slightly in advance of the speed of the dis- 

tributer at the transmitting end of the line. 

Switch 88 when thrown to the right. or start- 

ing position, disconnects all of the A seg- 

ments of ring 82 from conductor 89, and 

connects one R segment only of distributer 

89 to conductor 91. It will be understood 

that at the transmitting end means, stich as 

the switch 75 of Fig. 1, is employed to cause 

_ the transmitting distributer to send. a cur- 

50 

55 

60 

85 

rent impulse through the line once only in 

each rotation of that distributer. The re- 

ceiving distributer D2 being driven ‘at a 

speed slightly greater than that of the trans- 

mittine distributer, it will soon happen that 

when the transmitting distributer is sending 

its current impulse; brush BR2 of the rece v- 

ing distributer. D2 wil] be in contact with 

that particular R segment of ring S2-taen 

in cireuit, and thereupon relay CL4 will be 

operated to retard the speed of the motor 

A2: so bringing the two’ distributers into 

proper phase relation and synchronism as to 

speed. a : 

The synchronizing arrangen vent’ shown in 

Fig. 8 is similar to that shown in Fig: 7, ex- 

cept that the distributer D2 is driyet by a 

LaCour wheel PW, the magnets DMI and 

18 

DM2 of which are alternately energized and 

deénergized by the action of an electrically 

driven tuning fork F. Relay CL3 controls 

“a shunt around resistance RS3. in the. cir- 

cuit of the driving magnet ¥M of fork F, 

and when the magnet of relay C13 is ener- 

gized the shunt around this resistance RS3 

placed effectively ’ im circuit with miagnet 

FM, thereby increasing the speed of the fork 

F, Relay CL4 operates a ratchet mecha- 

nism similar to that illustrated in Figs 1, 

whereby, when the magnet of relay CL4 is 

energized, the circuit of the ratchet magnet 

M1 is closed and.the ratchet mechanism op- 

erated, as described with reference to Fig. 1, 

to step the distributer D2 backward slightly. 

“The arrangements shown in Figs. 7 and 8 

form the subject matter of a divisional ap- 

plication filed August 21, 1915, Serial No. 

46,641. . 

is opened, the resistance RS8 being thereby 

70 

75 

85 

In the arrangement shown in Fig. 9, 

(which in general is sinsilar to that-shown 

in Fig. 7, except in the respects hereinafter 

noted), the main. line relay ML, instead. of 

controlling delay action relays CL’ and 

CL’, as in Fig. 7, controls a relay CL’’’, the 

control a leak connection 98 from battery LB. 

When the armature of relay CL’”’ is in con- 

tact with either of its stops, current is led off 

through this leak connection to such extent 

90 

armature and two contact points of which © 

95 

that neither of relays CL3 and CL4 will be * 

operated. But. when the armature of relay 

ML is moved from ne stop to the other, the 

armature of relay CL/’’ will be moved cor- 

respondingly from one stop to the other, and 

during such movement the leak 98 is: broken, 

and if the brush BR2 be on either an A seg- 

ment or an R segment of distributer DY, at 

100 

105 
that instant, one or, the other of relays CL3 

and CL4 will be actuated, so controlling the 

speed. of the motor. A driving the dis- 

tributer D2. 7 : 

The arrangement shown in Fig. 10 is simi- LIC 

- Jar to that shown in Fig..9, except thatthe.“ 

distributer D2 is here shown as arranged to: 

be driven by a LaCour wheel PW and elec? — 

trically driven tuning fork. F, the speed of 

the distributer being increased, or the dis- 

tributer being: stepped back, as required for 

maintenance of proper phase relation, by 

means such as shown in Vig. 8. 

In Figs. 7, 8,9 and.10 we have shown cov- 

rection means whereby the speed of the re- 

ceiving distributer is increased or that. dis- 

tributer is stepped. back as may be required 

for maintenance of proper phase relation. 

in Figs. 1%, 1° and 1°, however, we showed 

that if the corrected distributer be arranged 

to run normally at a speed different from 

that of the correcting distributer, correction 

in one sense only (in that case,‘correction by 

retardation or stepping back) is all that is 

necessary. dn Fig. 11 we show another ar- 
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180 
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only is effected; 

14 

rangement whereby correction in one sense 
a. @, in the arrangement. shown, correetion by retardation or 

by means of current, reversal in a local cor- rection. circuit: controlled by the main line. relay..The main line relay’ ML controls through distributer ring "RG2 and. brush 

10 
BR2 and the A segments.of ring S2. a relay cana . Uy s 2 5 , 
RY’; while trom the R u 
a circuit conductor 99 leads to x condenser IC connected to the armature of relay R///*: The two contact stops of relay R’’”” are con- 

15 

Rez is. connected - to 

nected, the one to one magnet and the other to another inagnet of a polar relay Rw, and thence to ground: ‘The armature of relay 

. thence to ground, while one contact<stop of 
. 20 

25 

35 

relay Ra is connected to the magnet: M1 ‘of the ratchet mechanism previously desetibed. Tt willbe noted that in the arrangenient - shown in, this Fig, 11 the contact stops of the maim line relay ML are connected, the’ one to a source of current of one polarity, the other to a source of current of the opposite polarity... The polarity of the armature of - relay BY’ ig such that a current. impulse from battery 103 passing through the arma- ture of relay ML, ring RG2, brush BR2 and any of the A segments of ring S2; to the Magnet coils of relay R’’’”, moves the arma- ture of that relay into contact with the con- tact stop 105, while a current impulse from battery 104, passing through the armature of relay ML and the sane circuit path: ‘to and through the magnet coils of relay R’’” - moves the armature of that relay into con- _ tact with contact stop 106... 

40 

48 

“3 ‘charging of the condenser: K 

0 

. The relay Rz is operated by battery 103. and. 104 through the armature of main Hne relay ML, conductor 101, ring -RG2, brush ~ BR2 and any of the R segments of ring S2, » condenser Ky armature of relay R’’’" and: one or the other of the contact stops of that relay, to one or the other of the magnet. coils of relay Re. Tf the armature of relay R”’”” is against contact stop. 105° when the con- denser K receives a charge from battery 103 through one of. the R segments, the resulting current fiow through: the upper miugnet coil of relay Re actuates the armature of that relay to move such armature against stop 107. If, however, the armature of ‘re- lay R’’” is-in contact with its 
as described will-energize the lower coil of relay Rw and move the armature of that relay into contact with stop 108, The magnet Mi of the ratchet. mechanism is energized only when contact is made between the armature of re-. lay Ra and stop, 108. . . 

Tn describing the operation. of this, Fig. 11 arrangement we will. first 
brushes of the distributers at the two ends 

stepping -back; the correction being effected, however, 

segments of ving $2. 

a. generator 100° and’: 

Ing operation. 

armature of relay R’””” 

stop 106 the - 

assume. that ‘the ( 
lower coil of relay Ra 
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of the line wire L are rotating in synchro- nism ‘and in proper phase relation.” When this condition exists the brush BR2 will be just entering upon the beginning or left ex- tremity of an A segment as the armature of main line relay ME changes from one posi- tion to the other in response to a signaling Impulse transmitted through line wire L, We pill assume that the armature of relay MIL-has just moved to the right, and that brush BR2 is just entering an A segment of ring $2. As the brush moves 
segment a ‘circuit is’ established from bat- tery 103 through the armature of relay ME, conductor 101, ring RG2, brush BR2,.an A segment of ring S2 and the coils of relay RR’, to ground, moving the armature of rq ‘lay R’’'"into contact with contact: stop 103. 

‘ctt path for the follow- 
The brush BR2 continues: to move over the A segnient of ring S2. and on to the. next. succeeding R segment of that ring. The armature’ of. relay ML_ being stil against. its right hand stop and’ so in circuit with. battery 103, when brush BR2 makes contact with such succeeding R seg. ment, a circuit is completed from battery 103 through the armature of relay: ML and con- 

This prepares a cir 

‘ductor 101. to ting RG2 as before, brush 
segment of ring S2 to one - 

BR2, and the R 
side of the condenser KX, the other side of that condenser being connected through the 

stop 105 and upper coil of magnet. Rz to ground, thereby hold- ing the armature of relay Re against its up- per stop 107, so preventing any action of magnet M1; which is ‘as if shorld he, for tmder the conditions assumed, the distribu- ters at the two ends of the line are In per- fect phasé relation, and no correction by the operation of magnet M1 is required, ° But let us now suppose that the distribu- ters at the two ends of the-Tineare not in perfect phase. relation: and that, at the moment the armatuie of main line relay ML moves to the right to establish circuit con- nection. with. battery 103, the. brush BR2 

over. the A- 
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Instead of just entering an A segment as - previously assuined, has advanced along an A segment until it is about. to leave that segment. In such case the contact of brush BR» with sucha segment, following the clos- ing of connection between. tlie armature of relay ML and battery 103, will: be too brief to permit reversal of the armature’ of relay RR’, which armature. therefore, (having previously been against tts stop 106 owing to a previous transmission of an impulse from battery 104 through the coils of relay R’’’’) will remain in contact with stop 106; and when. the brush BR2 passes on. into: contact with the next’ R segment, the condenser KK will be charged. from battery 103, and the 
will he energized and, 
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‘therefore the armature of that relay will be’ 

‘moved against its stop 108, cavsing the en- 

ergization of magnet’ M1 and the cperation 

of the ratchet mechanism to retard or step 

back the distributer D2; whereby that dis-, 

tributer is restored to proper phase relation 

with the distributer at the other end of the 

line. ° ' 

At the next change-of polarity in main 

line Iu the armature of the main line relay 

ML moves into connection with battery 104; 

but as the distributer. D2 has been stepped 

back to bring it into proper phase relation 

with the distributer at the other end of the. 

line, the brush BR2 remains in contact with 

an A segment of ring 82 for a sufficient. 

- length of time for relay R’’"’ to. be operated 

26 

though no operation of that relay R’” oc- 

curs, because, although the current from bat- 

tery 104 tends to move the armatute of 

relay R’’’’ into contact with stop 106, that 

armature. is. already in contact. with that 
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‘segment continued for 

stop 106, not having been moved from ‘that. 

stop 106 by the previous impulse*from bat- 

tery 108, since during such previous: im- 

pulse contact of the brush BR2 with an A 
too brief a time for 

relay R’’’” to operate.. When the brush BR2 

passes to the next succéecding R seginent, a 

current impulse from battery 104 charges 

the condenser K and the resulting flow of 

current mores the armature of relay Rc into 

contact with its stop 107, thereby breaking 

the circuit through the ratchet magnet Mil 

and permitting the restoration of the arma- 

ture and pawl of that magnet. to normal. 

The next reversal of current in line wire L 

moves the armature of relay ML into con- 

nection with battery 103 and just as the 

brush BRY passes over into contact with the 

next, A segment a current impulse from bat- 

tery 103 passes through the coils of relay 

RB’ for a sufficient time to move the ar- 

mature of that-relay against: its stop 105, so 

that. when the brush BR2 reaches the fol- 

lowing R segment of ring $2 the latter por- | 

tion: of the current impulse from battery 

108, charging the condenser KX, does not 

change the position of the armature of re- 

lay Rea, which is still held against stop: 107. 

In other words, if the reversing relay 

Rig actuated by the first portion of an 

impulse, 
of the main line relay ML, whether. that 

impulse be positive or negative, the correct- 

ing relay Rie is hot actuated by the second 

portion of that impulse; but if the revers- 

ing relay R’’’% is not actuated: by the. first 

portion of an, impulse, by reason of such 

first. portion being too short. then the cor- 

recting relay Rw is actuated, magnet Mi. is 

energized, and, correction of the distributer 

effected. \ oe 

In the arrangement shown in Fig. 1 the 

\ \ 

_tributer brushes. whereby 

transmitted through the. armature: 

as 

selecting relays RiI—R35 inclusive are oper- 

ated by polar relays ri, connected each 

to a corresponding segment of distributer 

ring Sl. 
“The arrangement shown in Fig. 11 forms. 

the subject matter of a divisional applica- 

tion filed August 21, 1915, Serial No. 46,642, 

85 

70 

now Patent No. 1,191,933, dated July 18, , 

1916. 
In Figs. 12-15 inclusive, we illustrate the 

application of our improved means for cor- 

rection to the well known Baudot correction 

apparatus wherein .a magnet, when enet- 

gized, pushes a pin into the path of a tooth 

of a star wheel mounted upon a rotating 

member of the mechanisni driving the dis- 
such distributer 

brushes are stepped back. Referring first to 

Figs. 13 and 14, which figures illustrate. 

more or less schematically, the well known 

correcting. mechanism referred. to. Since 

ihis correcting mechanism is well known we 

will'‘only describe it briefly. _ 

Numerals 109 and 110 designate two spur 

gears (109 being, preferably. a spiral gear) 

secured together by a screw 111, and mount- 

ed upon the same’ shaft 112. so that they 

rotate together. ‘These gears are, however, 

loose with respect to-shaft 112. 118 desig- 

nates a motor driven gear which drives gear 

109 and so drives the other mechanism to be 

described hereinafter. Upon shaft 112 is a 

disk 114, secured to said shaft to rotate 

therewith. In this disk 114 is mounted ‘a 

hollow shaft 115: and within. such hollow 

shaft is mounted a shaft 116, the latter car- 

rying a pinion 117 in mesh with gear 110: 

while shaft 115 carries a pinion 118 the 

diameter of which is greater than that of 

‘pinion 117, pinion 118 being in mesh with 

a third and smaller pinion 119 itself mount- 

ed upon a shaft 120 having. earings jn the 

disk 114; a star wheel 121 being mounted 

upon the same shaft 120.. There is a fric- 

tional connection 122 between shaft 116 and 

pinion 118; 7. ¢., between shaft 116 and 

shaft 115. A jockey 123 (Fig. 14) carried 

by the disk 114, normally engages teeth of 

the star wheel 121 and tends to prevent 

rotation of that star wheel with reference to 

the disk 114; though as will be readily un- 

derstood this jockey will yield to force tend- 

ing to rotate the star wheel with reference 

to the disk 114. 

Tt will be seen that, with the mechanism as 

so far. described in operation, rotation of 

gear 109 transmitted by gear 110 to pinion 

117 and thence by shaft 116 and frictional 

connection 122. to pinion 118, transmitted 

thence to pinion 119, will cause rotation of 

disk 114: rotation of star wheel 121 with 

reference to disk 114, being prevented by the 
jockey 123, so that the gearing is locked ; and 

disk 114 being drivingly connected to shaft: 
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112, it follows that shaft 112 will ‘be ro- _ tated. "This shaft 112 in practice carries the 
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“its: armature 195 

‘Tetard that star wheel 

Yesponding pin 127, 

brushes.of the distributer. _ An electromagnet 124 is mounted, with 
in such position with: ref- erence: to .the star wheel, that when such magnet is energized. and its armature’ at- tracted, a. projection. 126 of such armature. pushes a pin’ 127: forward into position to engage a tooth of the star wheel 191 and é during its rotation with disk 114 about the axis of shaft 119. The eff 

the star wheel backward through the space of: one tooth, 
brushes-on shaft 112 with reference to the “gear 109. Immediately after such retarda- tion occurs, the pin 127 

13 by a cam 128 car-. 

is restored to.the 
In Fig. position shown 

114 (the: circuit of magnet 
ried by disk 
124 having previously. been broken by other means: as hereinafter described). Referring now to F ig. 12: In Fig. 13 we have shown only ‘one correcting magnet 124; but it will be obvious that there maybe a! 

magnets 124 spaced angu- - Jarly abont the shaft 112 

plurality of such 
and each arranged, when energized, to thrust. forward a cor- 

In Fig. 12 we show four such magnets. . 124u, 1248, 1246, aad 1247, ‘which will be understood to be prop- erly spaced angularly about shaft 112. of Fig: 13. each such magnet having an arma- ture 125 arranged to actuate a correspond- ine’ stop pin 127, 187b, 1276 and 127¢/. * These magnets are controlled by an aux- 

40 

45 

iliary commutator CM. which may be under- stood to. constitute. additional rings: of -one of the distributers illustrated jn’ previous views; and: such commutator is provided with the ‘brushes CBR arried by the brush shaft of. the distributer (4. ¢., in, Fig. 13) ‘the shaft 112) but insulated from such shaft. These brushes CBR therefore rotate with the main brishes BR1. BR2; BR3-and BR4 . of the distributer (such ‘brushes BR1I—BR4 not being shown in Fig. 12, but being shown 
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“in Fig.’8, or 

in-nrunerons of the preceding 

connect commutator. segments: SQL, SG, $G3 and SG4 with ring Z Ring SG1 is connected to.magnet 124¢ and thence through a conductor 129 to battery 130) and -contacts 131-o0f a correction relay 132 and ‘thence’ to ring Z of the commutator CM (the magnet -of which relay 132 may be «understood to be substituted for the magnets M? and. M2 of Fig. I: or to be-in a circuit controlled in the same manner as the magnetof relay CL4 in Fig. .7 or the magnet of relay CL4 
Fig. 9, or Fig. 10)... Each time the correcting relay 132 is actuated its arma- ture is-attracted, closing the circuit of bat- tery 130 through contact 131 through ring 

Hect of such engagement is to rotate. 

and thereby to retard the: 

of two: rotar 

figures) ; and. brushes CBR in their rotation: successively : 

_ distributers,. 
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to the particular seg- 
Z and brushes CBR 
‘ment of series 124 with which those brushes are. in. contact. at the instant, and thence through the corresponding magnet of series 124 back to battery; in this Way one of the. magnets of series 124-will be energized and ‘will advance the corresponding: pin of series 127 into position to engage the star wheel, As soon as brushes CBR leave the commu: tator segment to. which such magnet of series 124 is connected, that magnet is deénergized and its corresponding pin 127 is thereafter ‘vestored by the cam 128, 

In Fig. 12) four pins 127 are indicated with means for operating them; the arrange- ment shown in Fig. 12 therefore providing four opportunities for correction. during each rotation of the distributer; but it will e obvious that the number of pins 127 and operating means therefor, may be greater or less, us desired. 
What we claim is: 

1. In a, telegraph system, the combination y distributers, ‘means for driy- ing the same, means for. transmitting cur- rent impulses from the one distributer to the other, and for varying such impulse’ .ac- cording to combinations of. 
an -odd.number of impulses. for each char- acter, for the transmission, of signals, and means for maintaining synchronism.between sald, -distributers, comprising correction mechanisin arranged to restore proper phase relation between said distributers, and to-be brought into operation immediately to that end by any variation of such impulses from the normal 6ccasioned by the transmission .of a code character, 

variation. occurs, 
2. Ina telegraph system, the combination of two rotary distributers, means for. driv- 

a code having. 

if the two distributers . “are not in proper phase relation when such 
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105 
ing the same, means for. transmitting cur- - rent’ impulses from the one’ distributer to the other, and for varving the direction of such: impnises, according. to. the combina- tions of a code chaving an odd number of impulses for. each character, all of the im- pulses froni any one t ‘ansmitting means be- ing of the same direction except as the di- ‘rection of one or more of the impulses. of any one character-group may be changed in lirection to cause :such character-group to correspond to a code-character, and means . for maintaining synchronism between said comprising .correction mecha- 

restore proper phase rela- 
nism arranged to 

distributers, and; to~be 
tion between. said 
brought into operation immediately to that end by such current reversals, incident. to . the. transmission of code characters, if the two. distributers are not in proper phase felation when ‘such a reversal occurs. 3. In a ‘telegraph system, the combination 
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of two rotary distributers, means for driving 
the same, means for transmitting current 
impulses from the one distributer to the 

other, and for varying such impulses ‘ac- 
cording to combinations of a code having an 
odd number of impulses for each character, 
for the transmission of signals, and means 
for maintaining synchronism between said- 
distributers, comprising clock hand correc- 
tion mechanism arranged to restore proper 
phase relation between said distributers, and 
to be brought into operation immediately to 
‘that end by any variation of such impulses - 

fron the normal occasioned by the transmis-. 
sion of a code character, if the two distribu- 

ters are not in proper phase relation when | 

such variation occurs, 
4. In a telegraph system, the combination 

of two rotary distributers, means for driv- 
ing the same, means for transmitting current. 

impulses from the one distributer to the 

other, and for varying the direction of such 

inipulses according to the combinations of a 
code having an odd number of impulses for 

each character, all of the impulses from any 
_ one transmitting means being of the same 
direction except as the direction of one or 

- more of the impulses of any one chiaracter- 
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group may be changed in direction to cause 

such character-group to correspond to 4 

code-character, and means: for maintaining 
synchronism between said distributers, com- 

prising clock hand correction mechanism ar- 

ranged to restore proper phase relation be- 

tween said distributers, and to be brought: 

into operation immediately to. that end by 

such current reversals, incident to the. trans- 

mission of code characters, if the two, dis- 

tributers are not-in proper phase relation 

when such a reversal occurs. : 

5. In a telegraph system, the combination 

of two rotary distr:buters, means for driving 

the same, means for transmitting current 

impulses from the one distributer to the 

other, and for varying the direction of such 

impulses according to the combinations of 

a code, all of the impulses from any. one 

transmitting. means bein of the same di- 

rection except as the direction of one or 

more of the impulses of any one character- 

group may be changed in direction to cause 

such character-group to correspond to a 

code-character, and means. for maintaining 

synchronism between said. distributers, com- 

prising clock hand ‘correction mechanism. 

and controlling means therefor comprising a 

correcting relay operated by said current re-— 

versals and. arranged by its operation to 

cause immediate operation of such correction 

mechanism, if occasion for correction exists. 
6. The combination of two rotary devices, 

““neans for driving the same, and electric 

means for maintaining synchronism between 

said rotary devices, comprising means for 

transmitting electric current from one such 6 
_ rotatitig device to the other and for varying 
such current for the transmission of signals, 
correcting mechanism adapted for restoring 
‘proper phase relation between said: rotating 
devices, and comprising an operating mag- 70 
net, one of said rotary devices.comprising 

a commutator having segments, a plurality 
of which are conductive and are electrically 
connected, and are separated from one an- 
other by intermediate segments electrically 75 . 
insulated from the said connected segments, 

a brush for such commutator, a circuit for 
such brush and commutator to which are ap- 
plied current impulses: corresponding to the 
signal-transmitting current variations, and 80 
controlling means for said correcting mecha- 
nism also included in. said commutator cir-. 
cuit. and arranged to be operated immedi- | 
ately and in turn to energize said operating 
magnet to cause such correcting mechanism 85 

to operate immeédiately, when said brush is 
on one of said connected commutator. seg- 
ments ata time when a current impulse is 
applied to such commutator segment” as 
aforesaid. So oe 

. 7, The combination of two rotary devices, 

means for driving the same, and electric 
means for maintaining synchronism between. 
said rotary devices, comprising means for 

90 

transmitting electric current from one such 95 
rotating device to the other and for varying 
such current for the transmission of signals, - 
correcting mechanism adapted for restoring 
proper phase relation between said rotating - 
devices, and comprising an operating mag- 100 

net, one of said rotary devices comprising a! 
commutator having segments, a plurality of 
which are conductive and are. electrically 
connected, and are separated from one an- 
other by intermediate segments electrically 105. 
insulated from the said connected segments, 
a brush for such commutator, the number 
of ‘the said segments of such commutator 
being such that the brush passes at least ene 
of the connected segments. and one -ef*the-110 
intermediate segments for each such signal- 

trinsmitting current ‘variations, a circuit 
for. such brush and commutator to which 

are applied current impulses corresponding — 

to the signal-transmitting current variations, 115 
‘and controlling means for said correcting 
mechanism also included in said commutator 
circuit and arranged to be operated immedi- 

ately and in tin to energize said operating” 

magnet to cause such correcting mechanism 120 

to operate immediately, when said brush is 
on one of said connected commutator seg- 
ments at a ‘time when a current impulse -is 

applied to such. commutator segment as 

aforesaid. ; 125 

8. The combination of two. rotary devices, 

means for driving the same, and_ electric 

means for maintaining synchronism between 
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- mechanism. to operate immediately, 
said-brush ‘is on one of said connected com-. 
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said’ rotary’ devices, comprising means for 
transmitting electric current from one such 
rotating device to the other and for. varying 
such current for the transmission of signals, 
correcting mechanism adapted for restoring: 
proper phase relation between said: rotating 
devices, and comprising an operating mag- 
net, one of said rotary devices comprising a 
commutator having segments, a plurality of 
which: are conductive. and .are.. electrically 
connected. and are separated from one an- 
other by-intermediate segments electrically 
insulated. from the said connected segments, 

-a/ brush for such commutator,.a circuit for 
stich brush and :commutator to which -are 
‘applied current impulses corresponding to 
the signal-transmitting current. variations, 
and controlling: means for said correcting 
mechanism also included in said commuta- 
tor cirenit and. arranged to ‘be operated im- 
mediately. and in. turn to energize said op- 
erating. magnet. td cause such -correcting 

when 

nititator seginents at ‘wv time when-a current 

impulse is ‘applied to’such commutator cir- 
enit as aforesaid.and means for limitine: to 
‘a fraction of the duration of the correspond- 
ing current variation, the period of applica- 
tion of current to such commntator circuit. 

» The combination.of two rotary devices, 
means. for driving the’ same. and. electric 
menns for maintaming synchronism between 
said rotary deviges, comprising means. for 
transmitting electric: current fron: one. such 
rotating device to the other’ and for 
such ‘current: for the transmission of .sig- 
nals, correcting hanicm adapted for re- 
_storing: proper phase relation between said 

40. rotating devices, and: comprising. an. operat- 
ing niagnhet.one of said rotary: devices: com- 
prising a connnittator having segments. a 
plurality: of. which are conductive and ‘are 
tlectrieally connected, and are’ separated 
ftom one another by intermediate. segments | 
electrically: insulated from the said connect- 
‘ed seginents, a brush for such commutator,‘a 
airenit foresueh. brush and commutator to 
which 

variations, and: controlling means for said 
“correcting: mechanisin also included in said 
commutator circuit and arranged. to be op- 
eratedL immediately and in turn to energize 
said operating magnet: to cause such correct- 
ing mechanisin to ‘operate immediately, 
when said brush is on one of said connected 
commutator scements ata-time when a cur- 
rent impulse is applied to such commutator 
circnit as aforesaid, anda relay arranged to 
limit. to a fraction. of the duration: of the’ 
corresponding current. variation, the: period 
of application of current to such commuta- 
tor-circuit. . 

rarying + 

rotating device to the-other ; and for \ 

‘are -applied-current impulses corre~ 
sponding to the signal-transmitting current 
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10.:The combination of two. rotary de- 
vices, means for driving the same, and elec- 
tric means for maintaining synchronism 
‘between said rotary devices, comprising 
means for trdnsmitting electric current from 
one such rotating device to the other an for 
varying such current. for the transmission of 
signals, correcting mechanism adapted for 
restoring proper phase: relation between said 
rotating dévices, and comprising an operat- 
ing magnet, one of said rotary devices com- 
prising a commutator having segments. a 
plurality of which are conductive and ave 
electrically connected, and are separated 

65 
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75 

from one another by. interniediate segments - 
electrically insulated from the’ said connect- 
ed segments, a brush for such commuitator. : 
‘circuit for such brush~and commutator to 
which .are applied ‘current impulses. corre- 
sponding to the signal-transmitting current | 
variations, and’ controlling means “for said 
correcting mechanism also-ineluded in. said 
commutator: circuit and arranged to be op- 
erated immediately. and in turn to energize 
sid operating magnet to cause such cor- 
recting mechanism “to operate immediately, 
-when. said brush is-on-one of said connected 
commutator segments atia time when a cur- 

rent impulse i is-applied to such commutator 
circuit. as aforesaid: and. a relay in’ such 
commutator cirenit and. arranged to. limit. 
to a. fraction. of. the: duration of the corre- 
sponding: current variation, the period of 
applic ation: of current:to such commutator 
chrenit, : 

The combination of two rotar vy devices 
means for driving the same. and electric 
means for maintaining synehronisni between 
said. rotary devices, comprising means-for 
transmitting eleétric current from one such 

varying 
such current for the transmission of signals. 
correcting mechanism adapted for restoring 
proper: phase relation. between said rotating 
devices, one of said rotary devices compris- 
ing a commutator having segments, a plu- 
rality of which are:conductive and are dee. 
trically conhected, and are separated from 
one another by intermediate segments elec- 
trically insulated ‘froni the said connec ted 
“segments, a _brush for such commutator, a 
circuit. for such’ brush ‘and commutator to 
which are appled “current impulses corre- 
sponding to’ the signal - transmitting cur- 
rent vi ariations, and controlling means for 
said correcting mechanism also. included in 

said commutator cireuit-and arranged to be 
operated immediately and in turn to cause 
such correcting: mechanism to operate im- 
mediately, when said brush is on one of said 
connected commutator segments ata time 
when & current impulse. 1s applied to such 
commutator circuit as aforesaid, and a de- 
Jay action relay arranged to limit, to a frac- 
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tion of the duration of the corresponding: 

current variation; the period of application 

- of current to such commutator circuit. 
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12. In.a telegraph system, the combina- 

tion of two rotary distributers, means for 

driving the same, means comprising a con- 

necting circuit for trarismitting current 

impulses from the one distributer to the 

other, and for varying such impulses for 

the transmission of signals, correcting mech- 

anism adapted for restoritig proper phase 

-relation between such distributers, and com- 

prising an operating magnet, one of such 

distributers comprising a commutator hav- 

ing segments, a plurality of which are con- 

ductive and are electrically connected, and 

are separated from one another by inter-. 

mediate segments electrically insulated from 
the connected segments, a brush for such 

commutator, a circuit for. such brush and 

commutator, a relay in the circuit connect- 

ing said distributers and arranged to repeat 

into such commutator circuit signaling im- 

pulses of the circuit connecting said dis- 
tributers, and controlling means for said 

correcting mechanism also included in said 

commutator circuit and arranged to be op- 

erated immediately and in turn to energize 

said operating magnet to cause such correct- 

ing mechanism to. operate immediately, when 
such brush is on one of such connected com- 

mutator segments at.a time when a current 

impulse is applied to such commutator cir- 

cuit by said relay, and means for limiting, 

to a fraction of the duration of the corre- 

sponding current variation, the period: of 

application, of current to such commutator 

circuit. 
13. In a telegraph system, the combina- 

tion of two rotary distributers, means for 

driving the.same, means comprising a con-. 

necting circuit for transmitting current im- 

pulses from the one distributer to the other, 

_ and for varying such impulses for the trans- 

yi
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50 

; mission of signals, correcting mechanism 

adapted for restoring proper phasé relation 

between such distributers, and comprising an 

operating magnet, one of such distributers 

‘comprising a commutator having ‘segments, 

a plurality of which are conductive and’ are 

electrically connected, and are separated 

from one another by intermediate segments 

electrically insulated from, the connected 

_ segments, a brush for such commutator, a 

a) 

60 

circuit for such brush and commutator, a 

relay in the circuit connecting said distribu- 

ters and arranged to repeat into such com- 

mutator circuit signaling impulses of the 

cireuit connecting said distributers, and 

controlling means for said correcting mech- 

anism also included in said commutator cir-. 

cuit and arranged to be operated immedi- 

ately and in turn to energize said operating 

magnet to cause such correcting mechanism 

to operate immediately, when said brush is 
on one of such connected commutator. seg- 
ments at a time when a current impulse is 

19 
65. 

‘applied to such commutator circuit by said 
relay, and a relay in said commutator cir-. 
cuit and arranged to limit, to a fraction of 
the duration of the corresponding current . 
variation, the period of: application of cur- 
ent to such commutator circuit. 

70 

d4/-In a telegraph system, the combina- - 
tion of two rotary distributers, means. for. 
driving the same, means comprising a con- 
‘necting circuit for transmitting current im- 

‘pulses from the one distributer to the other, 

and for varying such impulses for the trans- 

-mission of signals, correcting ‘mechanism 

75 

80. 
adapted for restoring proper phase relation - 
‘between such distributers, one. of such dis- 
tributers comprising a commutator having 

‘gegments, a plurality of which are conduc- 

tive and are electrically connected, and are 

separated from one another by intermediate 
seoments electrically insulated from the con- 

nected segments, a. brush for such .com- 

mutator, a circuit for such brush and com- 

mutator, a relay in the circuit connecting 

said distributers and arranged to repeat into 

such commutator circuit signaling impulses 

and controlling means. for. said correcting 

mechanism also included in said commu- 

tator circuit and arranged to be operated 

immediately and in turn to cause such cor- 
recting mechanism to operate immediately, 

when said brush is on one-of such connected 

commutator segments at a time when a.cur- 

85. 

90 

- of the circuit. connecting said. distributers, 

95 

100 

rent impulse is applied to.such commutator . 

circuit by said relay, and a delay action — 

relay in said commutator circuit and ar- 

ranged to limit, to a fraction of the. dura- 

tion of the corresponding current variation, 

the period of application of current to such 

commutator circuit, 
15. In a synchronous 

the combination of a rotary distributer com- 

prising a commutator and a brush therefor, 

‘means ineluding current reversing. means 

for transmitting electric current. signaling 

impulses to or from such. distributer, cor- 

. telegraph system, 

105 

110 

recting mechanism for the distributer’ com-. 

prising an operating electro-magnet. and a 115 
circuit therefor controlled by. such commu- © 

tator and brush, means operated by said 

signaling impulses causing said correcting 

mechanism to operate, when occasion for 

correction arises, immediately. following a 

current. reversal incident to such signaling 

impulses, 
one operation of such correcting. mechanism 

for each individual closure of circuit through 

such commutator. _ 

16. In a synchronous telegraph system, 

120 

and means preventing more than © 

125 

the combination ofa rotary distributer com-. - 

prising a commutator and a brush therefor, | 



20 
, 

means including current reversing means for. application of, current to such conductive 
transmitting electric current signaling ‘im- 
pulses to. or from said distributer, correct- 
ing inechanism: for the distributer compris- 
ingvan. operating electromagnet and a ‘cir-. 
cuit therefor controlled by such commutator: 
and brush, means: operated by said signal- 

ing impulses causing said: correcting mecha- 

10 

16 

20 

25 

30 

35 

40 

45 

50 

55 

60 

nism to operate, when occasion “for ‘correc-. 
tion arises, Immediately following .a current 
reversal incident to-such signaling impulses, 
and- means comprising a Yelay and a circuit 
therefor préventihg more, than, one opera- 
tion. of such. correcting: méchanism for éach 
individual closure of: circuit through such 
commutator, 

17. Ina synchronous telegraph system, the” 
combination of a rotary distributer compris- 
Inga commutator and a-brish therefor, cor~ 
recting mechanisny for: the distributer come 
prising an operating electromagnet > and: a’ 
circuit therefor. controlled by such ¢6mnu- 
tator and brush. and means comprising a 
relay anda circuit therefor preventing more’ 
than one operation of such correcting mecha: 
nism for each-individual closure of such cir-.- 
eit through said.commiutator, 

18; Inasvnehronous telegraph system. the . . Fund * . 

combination of a rotary distributer compris- 
Ing a commutator and a brush therefor, cor- 
recting mechanisni for the distributer com- 
prising an operating electromagnet and a 
circuit therefor controlled by such commu- . 
tator and brush, and means preventing more 
than one operation of such correcting mecha- 
nism for each individual closure of such cir- 
enit through said commutator comprising: 
means for closing a holding circuit-through 
said clectromagnet following the closing of - 
the circtit- through the commutator to said 
electromagnet. ce 

19, In a synchronous telegraph system, the 
combination of a rotary distributer compris 
ing a commutator divided into segments: ale: 
ternately insulated and conductives and a 
brash for such commutator, means ar ranged 
alternately.to apply, and -to interrupt. the 
application of. current, to-such conductive 
segments . of © the: cominutator,: correcting 
mechanism for the.disttibuter comprising am, 
operating electromagnet and’a. circuit there- 
for controlled) by ssného éommutator sand 
brush, and:contact means controlled by the 
meahs controlling the application of current 
to such commutators such contact means ar- 
ranged to close a holding cirenit through-the 
said electromagnet. an : 

20. In a synchronous telegraph system, the 
combination of a rotary distributer compris- 
‘ing a commutator divided into seements al- 
ternately: insulated and conductive, and a 

brush for such commutator, means arranged 
alternately to‘apply. and to in® rrupt the 

1,208,622 _ 

segments of the commutator, “correcting 
mechanism for the distributer comprising an 
operating électromagnet and 2 circuit there- 
for controlled by ‘such -commutator and 
brush, and a relay controlled by. the means 
controlling the application of current to such 
commutator, such. relay artanged to close 
a holding circuit through the’ said electro- 
niagnet.. 7 ; = , 

21. In asynchronous telegraph system, the 
combination of a rotary distributer conipris- 
ing a commutator divided into segments al- 
ternately insulated and conductive; and a 
brush-for stich commutator, means arranged 

alternately to apply, and to interrupt the 
application .of, current to such ‘conductive 
seginents -of. the commutator, correcting 
mechanism for the distributer comprising an 
operating electromagnet and a circuit there- 

65 

70 

75 

80 

for ¢ontrolled. by ‘such “commutator and . 
brush, anda delay action relay controlled by 
_the means controlling the application of cur- 
rent-to such comnumtator, such delay action 

relay arranged to close -a holding circuit, 
through the said electromagnet. 

22. In a synchronous telegraph system, the 
combination of a rotary distributer compris- 
Ing a commutator divided into’ segments al- 
ternately. insulated and. conductive, and a 
brush for such commutator. a main correct- 
ing relay arranged alternately to apply, and 
to interrupt the application’ of, current to 
such conductive’ segments. of the commu- 
tator, Correcting. mechanisni for the distrib- 
liter comprismg an operating electromagnet 
and a circuit therefor controled: by: such 

~ conmiutator and: brush,“and: a relay con- 
trolled by said main correcting: relay and 
also controlling such circuit, and arranged 
to close a holding circuit:through the said 
electromagnet. 7 .. oe 

23. Ina synchronous telegraph system, the 
combination of a rotary distributer conipris- 
ing a conmutator divided into segments al- 

~ternately: insulated and conductive, and a 
brush for such ¢ommiutator means ar ‘anged 
alfernately to apply. and ‘to interrupt the 
application ‘of, current. to-such conductive 
segments ofthe commutator, correcting 
mechanisni for the distributer coinprising an 
operating electromagnet anda circit there- 
for controlled by ‘su¢h “commutator and 
brish, a. delay-action relay controlled by the 
means controlling the application of current 

. to such commutator, and itself also control- 
ling the:application of current to such com- 
mutator, and another relay controlled by : 
such delay action relay and. arranged to. 
close a- holding. circuit’ through. the: said 
electromagnet. ae 

24. In a synchronous telegraph system. 
the combination of a rotary distributer com- 

85 

90 

95 

100 
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prising a commutator divided into segments 

alternately insulated and conductive, and 
a brush for such commutator, a main correct- 
ing relay arranged alternately to apply, and 
to interrupt the application of, current to 
such conductive segments of the commuta- 
tor, correcting mechanism for the distributer 
comprising an operating electromagnet and 
a circuit therefor controlled by said commu- 
tator and brush, a delay action relay itself 
controlled by said main correcting relay and 
itself also controlling the application of cur- 
rent to such commutator, and a further re- 

- lay controlled by said delay action relay and 
also by the commutator, and arranged to 
close a holding circuit through the said elec- 

tromagn , et. ; 
95. In a synchronous telegraph system, 

the combination of a rotary distributer com- 
prising a commutator divided into segments 

- alternately insulated and conductive, and a 
brush for such commutator, correcting mech- 
anism for the distributer comprising ratchet 

’ mechanism and an electromagnet for operat- 
ing the same, a circuit extending from such 

brush to said magnet and means arranged 
- alternately’ to ‘apply, and to interrupt the 

' application of, current to such conductive 
~ segments of the commutator, and means ac- 

30 

35 

tuated by said circuit when completed, for 

closing a holding circuit through the magnet 
of said ratchet mechanism to prevent. prema- 
ture deénergization of such magnet. ; 
26. In a synchronous telegraph system, 

the combination of a rotary distributer, com- 
prising a:commutator divided into segments 

a ‘alternately insulated and conductive, and a 
brusli for such commutator, correcting mech- 

40 
anism for the distributer comprising ratchet 
mechanism and an electromagnet for operat- 
ing. the. same, a circuit extending from such 

_ brush to said magnet, such correcting mecha- 

45. 

‘nism comprising contact means operated by 
the ratchet mechanism and arranged to 
break the said circuit after one stroke of the 
ratchet mechanism has begun,: means ar- 

’ ranged-alternately to apply, and to interrupt 

50 

the application of, current to such conduc- 
tive segments of the commutator, and means.- 

actuated by said circuit when completed, for 
closing a holding circuit through the magnet 

: of-said ratchet mechanism: around the said 

55 

60 

contact means of said ratchet mechanism to 
prevent. premature deénergization of such 
magnet. a 
"97 In a synchronous telegraph system, 

the combination of a rotary distributer, com- 
prising a commutator divided into segments 
alternately insulated and conductive, and a 
brush for‘such commutator, correcting mech- 

. -anism for the distributer comprising ratchet 
mechanism ‘and an electromagnet for operat- 
ing the same, a-circuit extending from such 

brush to said magnet, such correcting mecha- 

nism comprising contact means operated by 

— BaL.. 

65 

the ratchet mechanism and arranged. to . 

break the said circuit after one stroke of the 
yatchet mechanism has begun and to restore 
‘such circuit during the opposite stroke of 

‘such ratchet mechanism, means arranged al- 
ternately to.apply; and to interrupt ‘he ap- 
plication of, current to such conductive seg- 

ated by said circuit when completed, for 
closing a holding circuit through the magnet 

‘of said ratchet mechanism around the said 

contact means of said ratchet mechanism to 
prevent premature deénergization of such 

magnet.. - 

98. In a synchronous telegraph system, 

prising a commutator divided into segments 
‘alternately insulated and conductive, and a 
brush for such commutator, correcting mech- 
anism for the distributer comprising ratchet, 
mechanism and an electromagnet for oper- 

ating the same, a main correcting relay ar- 
ranged alternately to apply, and to interrupt. 
the application of, current to such conduc-- 
tive segments of the commutator, a circuit 
extending from such brush to said magnet, a 
delay action relay controlled by said main 
correcting relay and itself controlling such 
circuit, such correcting mechanism compris- 
ing contact means operated by the ratchet 
mechanism and arranged to break the said 
circuit after one stroke of the ratchet mecha- 
nism has begun, and to restore sueh circuit 

during the opposite stroke of such ratchet, 
mechanism, and a. further relay controlled 

70 

“ments of the commutator, and means actu- — 

75 

80. 
-the combination of a rotary distributer com- - 

85 

90 

95 

100 

by said commutator and by said delay action _ . 
relay and arranged to close a holding circuit 
through said magnet and around said con- 
tact means of said ratehet mechanism... 

29, In a synchronous telegraph system, 

the combination of a line. circuit, a rotary 
distributer, means including current revers- 
ing means for transmitting current impulses 

105° 

through such line circuit to the distributer: . 

for the transmission of signals, said distribu- 

ter comprising a commutator and brush 
therefor, one of which is rotatable with re- 

110 

spect to the other, such commutator divided, - 
into segments of a number such that at nor- 
mal rotative speed the brush passes:at least 
one of such segments for each such variation 
of the line current, and correcting means for 
said distributer for correcting that distribu- 
ter in its phase relation to the current re- 

versals in the line circuit, comprising an 
operating magnet, and controlling means for 
such correcting mechanism influenced -hoth 
by the current variations in the line ¢ireuit 
and by the closing of contact between seg- 
ments of the commutator and the said brush, 
and arranged to energize said operating 

115 

120 

125



10 

22 

Inagnet to cause operation of such correcting 
mechanism immediately following a. current 
reversal in the event of non-coincidence in 
phase of the distributer with respect to the 
current reversals in said line circuit. 

30. In a synchronous telegraph . system, 
the combination of. a. line circuit, two ro- 
tary distributers connected by such line. cir- 
cuit, one of such distributers. comprising a 
segniented ‘transmitting commutator, the 
other of said distributers comprising a cor- 
respondingly segmented correcting commu- 

' tator, independent means for driving said 

15 

20 

distributers, transmitting means operating 
through the transmitting. commutator to the 
Ine circuit and.comprising a plurality. of. 
sets of contacts adapted to be set wp in yary- 
ing combinations for the transmission of 
characters in code form, correcting. means © 
for the other of said: distributers arranged 

. to be influenced both by. the correcting com- 

25 

30 

35 

40 

mutator. of such distributer’ and‘by trans- 
“mitted signals in the line circuit. to restore 
phase coincidence of the two distributers:in 
the event of non-coincidence.in phase, means 
adapted to close at will and for so. long as. 
required, the transmitting circuit connection 
to one of the segments of the. transmitting 
commutator, and means . for .disconnecting 
from said correcting. means at will and. so: 

- long as required, all of the segments of the 
correcting. commutator except that segment 
corresponding to the particular segment of. 
the transmitting commutator. to which cir- 
cuit is so‘ closed... °: wi, 

31. In.a. synchronous: telegraph system, 
the combination of a.line circuit, two rotary 
distributers connected by such line circuit, 
one of such distributers comprising a: seg- 
mented transmitting commutator, the other 

. of said distributers comprising-a. correspond- 

50. 

55 

60" 

ingly segmented correcting commutator, in-. 
dependent means for driving said distribu- 
ters, transmitting means operating through 
the transmitting commutator to the line cir- 

-cuit and comprising a plurality of sets-of 
contacts adapted to:be set up in varving 
combinations for the: transmission. of ‘char-. 
acters in-code form and comprising a mag- 
net and means: operated. thereby’ such that 
the magnet when energized holds said con- 
tacts. open, correcting means for the other 
of said distributers arranged to be ‘infiu- 
enced both ‘by the correcting conimutator of 
such distributer and by transmitted: signals 
in the. line circuit. to restore phase coinci- 
dence of the two distributers in the event of 
hon-coincidence in phase, switch  nicans 
adapted to close at will and. for so ‘long as 
required, and independent of said transmit- 
ter contacts, the transmitting cirenit. con- 
nection to-one of the segments-of the trans- 
mitting. commutator arid to close simultane- 

rest, impulses of the opposite direction, 

1,298,622 ~ 

ously .a .cireuit’ through said transmitter 
magnet, and means: for: disconnecting from 
said correcting means at will and so long as 

65 - 

required, all of the segments of the correct- 
ing commutator except that segment cor- 
responding to the particular segment of the 
transmitting commutator to which cireuit is 
so closed. mos ; 

32. In a synchronous telegraph system, the 
combination of a line circuit, two rotary dis- | 
tributers connected by such line circuit, a 
plurality of independent transmitting means 

70 

75 
“anda corresponding plurality of independent 
receiving means, each transmitting means and 
its corresponding receiving means connected 
through said distributers and line circuit, 
said distributers arranged to connect each 
transmitter. and its corresponding receiving 
means to the line-in alternation with the 
other transmitter or transmitters and corre- 
sponding receiving means, said transmitting 
means each operating by change of current 
polarity, and correction mechanism for one 
of said distributers controlled: by the current 
reversals. in such circuit, the relation. being 
such that each reversal of the line current af- 
fords an opportunity for operation. of such 
correction mechanism, one of said transmit- 

80 

85 

90 

-ting means arranged to send through the 
line, when at rest. impulses of one direction, 
another to send through the line, when at _ 

95 
whereby current. reversals oceur in the line 
circuit when the transmitters are at rest, 
thereby affording opportunities for correc- 
tion with the transmitters at rest. 

* 33. A synchronizing system comprising 100 
two moving bodies having independent driv- 
ing members, means ‘for automatically pro- 
ducing relative motion between one of said 
bodies and its driving member to bring said 
moving bodies into synchronism, and means 105 
controlled thereby for insuring the comple- 
tion of each movement. 0 

34. A synchronizing system comprising 
two rotatable bodies having independent 
driving members, shifting means for intro- 
ducing relative motion between: one of said 
bodies and its driving member to bring said 
rotatable bodies into: synchronism, locking 

110 

-means' for insuring the completion of each 
shifting action, and mechanism controlled by 
said shifting means for releasing said lock- 
ing means. = 

35, A synchronizing system comprising an 
independently driven transmitting current. 
collector, a receiving current distributer hay- 120 
ing a brush carrying arm; a driving member - 

115 

‘therefor, means: responsive ‘to current im- 
pulses controlled by said collector for pro-- 
ducing relative motion between said arm and 
said driving member. and. local cireuit con- 
nections contro}led by said means for insur- 

125
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ing the completion of each movement and 

for causing the return of said means to nor- 

mal position... So , 

36, A.synchronizing mechanism compris- 

5 ing a contact liead, a brush carrying arm as- 

sociated therewith, 
_arm,-an electromagnet and codperating. me- 

chanical elements for moving said arm inde- 

pendently of said means, a relay for com- 

10 pleting an operative circuit for said electro- 

means for rotating said- 

2s 

magnet, and circuit connections controlled by . 

said elements for affecting said circuit. a 

In testimony whereof we have signed this 

specification in the, presence of two subserib- 

ing witnesses. 
; GEORGE M. YORKE, | 

. GEORGE R. BENJAMIN. 

Witnesses: ; 

Lewis McKisrcx, 
G. A. Frac. 
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