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Speciﬁcation of Letters Patent

Pateuted 1\Im" 25, 1919

Appllcatmn filed J anua1y 5, 1915 Serml No 654

To all whom it may conéerni - ‘
Be it known that we, Groker M. Y ORKE,

of the city, county, and Std’[t" of New York,

and Groree R. Benaamix, of Jersey Clity,
Hudson county, and State of New Jersey,

citizens. of the United States of America,
and useful Means
“for Synchronizing Rotary Devices, of Wthh

lmmnted certain new

the followmg, is a specification.
Our invention relates to means for svn—

-chronumﬂ a plurality of rotary members,

15

,' 20

25

30

856

and is pflrtu,ul..u'h intended and adapted_
~ for use in so-called synchronous telegraph
.or.signaling systems, though also applicable
for other purposes, as, for e\ample the syn-
~chronizing of electric generators and motors.

However, since our invention is primarily

intended for the synchronizing of distrib-
uters or commutators of multiplex telegraply

systems, it- will be described herein as em-

bodied in such a system, but without any -
intention  on our part of. thereby limiting
~our 1nventlon to use 1 multiplex tf.,lenmph.-

systems; and while. we describe hereinafter
our invention as applied to a multiplex tele-

~graph system of the so-called Baudot type,
rand 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-

n ‘one conductor of “16 line circuit 1s a me-

tallic conductor; the invention being equally

applicable to so-called radio- teleﬂ aphy,
wherein current waves are tr: ansmitted
through the air 01 ether or other agency

“than a telegraph wire.

ldenmph systemis such ag that m connec-

~tion with which our uwentlou is herein 1llus-

.40 t
-dl%flll)llf@lb or commutators with means for
maintaining synehronism.
character (,Ollblst‘- of a plurahtx of current'
mpulses (5 impulses for each character, in
the particular system herein described), ‘the
- necessayly
~ char; ;tctels being obtained by causing one or
~ more of the current 1mpulses of each char-

o acter to be of opposite “sign”
50

49

ated and described, comprise two or more

Kach telegraph

distinctions betwem the several

+ 11.:115

or direction
or polarity from the other 1mpulcses of that
| _-'.character the resultlng reversals of current

- slgn aﬁordmg the number of permutatmns

| necessam for the albtmctmn of . the Severfll

letters of the alphabet, punctuation signs,

and special signals for the operation of: the
various parts Ot the tr msmlttmg md receiv-

Ing apparatus.

55

n systems such as referred to 11; is essen-

tial that the dlstrlbuters o1 commutators
shall rotate or move in substantial svnchro-
“nism; and heretofore, at least in the Baudot .
- system, it has been the common practice to
provide special divisions of the commuta-
“tors for effecting synchronization, the trans-
mitting and receiving apparatus being syn- 6¢
“chronized once in each comiplete 10t‘1t1011,|_
provided synchronization is required. Ac-

cording to our invention, we dispense with

the se]mmte divisions of the commutators,
heretofore provided, particularly in' the

60

Baudot svstem, for effecting ‘synchroniza- -

tion, and Instead we employ means whereby

each reversal of current sign, employed in
the tr ananus%l@n of char wters or other sig- =

is availlable, for

“correction” (the terin “correction” being

synchronization or

the terim commonly e:mplm ed I 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).

Thel eby

we nmtelmlly increase the effective speed of

transmission, and also matermlly stimplify
the apparatus besides obviating the other-

wise numerous opportunities for errors.in

transmission and making it possible to main-
tain constantly very: acoumte synchronism .
and to bring the transmitting and receiving

85

apparatus into accur ate- synchronism, both =

as to speed and as to phase, very qmckly,
when the apparatus 1s started up. Our'in- -

vention consists, therefore, in improved syn-
chronizing means; pa,rtlcul.;uh* synchroniz-

ng means W]lel“ln each rever %{11 of line cur o
. . 95
though various _portions of the. appamtus_,

rent or polarity is available for “correction”

embodwnﬂ our invention are adaptable for

“use in systems wherein . synchronization is

effected otherwise than by each cmrent re- .

versal or reversal of polarity. .

100

This 1mproved correcting means ’lﬁIOI‘dS'.

“the following important advant A0ES

1. Every change of sign of the 51,9,11.:11111

- Impulses, or, in gystems operating by cuy-




L 65 a front elevation of the;ﬁc-orre_ction; apparatus

- rent puISES of one direction ~only, every

~ change of current Stlfahgtll,._pr{}vid_es 4 POos-

-sible correction moment. -

2. At this correction moment the correct-
ng devices will be operated if the correction
s 'required, and will not he operated 1f the

© - correction is not required. =

~ strength, or of impulses and spaces, many

_pulse_sfare_-j_requir'ed; DT TR E
-~ The objects of our invention are to main-

- chronism; to bring the transmitting and re- .
~.celving . apparatus 1nto synchronism and

: 25

_ correction ‘moments are available during
*‘s"-""aCh.'*l*e?Olu-tlon":Of_ the distributer OIs
4—BBG&HSG of the fOl‘Eg(}lllg Chdl‘ﬂetﬁllﬁ“

'j'-,}'_'_;_ti_és.'(}f";ODI‘- system, no Sp,e_cial_eo_rrec;tingi__i'n’lf_ - and ¢orrection apparatus, at one end of a

tain accurate synchronism con stantly; to
L -_-'EWOid,feﬂ'Ol'S 10 transmission or in operation
- of'the apparatus due-to lack of perfect syn-

_proper phase relation very quickly, when the
‘apparatus is started up: to mcrease the
- effective speed of transmission;. to
- the apparatus employed; to make it very.
_easy to operate the apparatus; and

- We will now Pproceed to describe our in-

40

50

~vention with reference to

~.celving

system and apparatus em-

and apparatus at one end of

- the line, Fig. 1° showing the principal cir-

~cuits and apparatus at.the other end of the
e, and Fig. 1¢ showing the mechanical
. corrécting appa
- of the sy

sidered as a conti nuation of Fig. 1*.in pay-

-

‘areutt conductors of Fig, 1°..

- Fig. 2 shows g

0 brush structure of the distributer. = =
.. Fig. 3 shows 4 side view and partial see-

1

T

-, 9. 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-

- rious combinations of impulses of different

- acceleration and retardation
_distributer. R
‘Fig. 8 is a view similar to Fig. 7 except .

trolling differe:

stmplify

_ 1cé to the accompanying
- drawings, and will then point out the novel -
~ features in claims. In said drawings:
- Figures 12, 17 and..1_*?'(_wihich"t-oggt:.hm- CON-
- stitute one complete figure) illustrate dia-
- grammatically a
bodying our

ternately opposit
- tion of the main line relay.

invention and COMPrising two
~transmitting and receiving sets at each end
ot the line with one synchronizihg appa-
- ratus for the combined distributing and ve--
_ commutators of the line, certain
parts of the apparatus being sh

the own frag-
~mentarily. and in

| _ _In perspective and more or
- less schematically; Fig. i snowing the prin- = B
- cipal circuits -grammatic elevation
- Baudot _'distr_ibﬁt_el*',-::'_:_'ai‘l_d_;[Fig. 15 being =«
front elevation of one -'O'f_fthe-'cg;[-'recting mag-
nets, and associated: parts. such as may be
‘used -when our 1nvention is applied to the
loyed  Baudot distributer. - .

Fig. 1° is to be con- |

ratus constituting a portiqn
0 synchronizing appdrvatus, emploved
. at one end of the line.
- ticular, certain of the circuit condnctors of

e el eor DI LIE circuit co - Referring
- Kig. 1¢ being continuous with corresponding

(Fig. 12).
mitting and receiving distributers or cor-

face view o_f: thermgs rmd_': mutators, Dl'heing"locatedffat one end of the

ot the figure, and again,
1 -connection - with its

+ . |

of _t'hii,:' | dlstubutel 1tse]f,1ts ' support, and its

gear 12 being omitted. =

- Fig. 55 a diagrammatic view showing
distributerg at the two ends of a line, and
~ showing two transmitters operating through
one channel of communication of the two

distributers; other possible channels of com-

munication of the two d_iStI"ibuters_ being

g 6 is a diagrammatic view - showin o

'_diStri‘butrérs.ﬁf_l"t-'the.?'tim?ends of a line, and
showing two sransmitters operating through

different channels of communication of the

_an distiributers, and. each operating by currents
brushes. ' L --

of une direction only.

- Fig. Tisa diagrammatic view of receiving

Ine, showing meuns for correcting by both
of the receivirn:.y

that the correcting relays are shown

4s coll-
rent means from that emploved
in Fig. 7, for effecting '
tardation of the receiving distributer. _

- Fig. 9is a view similar to I 1g. 7, except
that different meang are shown for control-

: - hing the loecal correcting relays.
in gen-
eral to make the apparatus relatively simple
. and easy of comprehension and to avoid op-
- portunity for derangement, . . -

g, 10 is a view similar to Fig. 9 except

that the correcting relays control the dis-
tributer

Fig. 11 is-a view ‘similar to Fig. 7, except

‘that meangs 1. shown for effecting correetion
11 one sense only, and for effecting that cor-
~ rection by means of current impulses of ul-
e slen produced by the wc- .

Figs, 12-15 inclusive il ustrate means for
control, according to oup invention, of the

- eorrecting means of the well known Baudot

distributer, Fig, 12-being a diagram iljus-

trating means for the control of the stop
Pl magnets of the distributer: T 1g.
ng a- iI_'agrn'_GI_ltﬂryf longitudinal sectional
elevation of the

Ve 1-the correcting mechanism of the
saudot cdistributer; Tip." 14 being a dia-
of the gearing of the

- Fig. 16 is.a__jdiagrz_'mf'-i__llitis_tratingail elec-
trical “lock-un? for relays R1I—R5.
arst to Ihgs. 1* and 1v: D1
and D2 (Fig. 1°). designate trans-

Ime and D2 being Jocated at. the other end of

. Fig. 8 side 1 al'sec- the line, the two distributers being similay,
‘tion of a distributer provided with corree-

tion apparatus, the brush structure:of the -

distributer berng omitted ; and Fig. 4 shows

In Tig. 1* distributer D1 is. shown twice:

- once, developed, in the upper central portion

1n perspective and

acceleration or re-
90

13'564

driving motor (but

70

75

‘85

956
X ‘motor 1 the manner indicated in

100

105

11¢

115

120

125

130



1,;293,32‘"2 S

without ecircuit connections-or brushes) 1

the upper left hand side of the figure; and
n I‘1g 1> distributer D2 is also qhown de-
veloped, while in Iig. 1° distributer D2 is

shown In perspective, in connection with the
driving motor and correction apparatus, but

~_without circuit connections or br ushes.

FKach of the distributers D1 and D2 com-

(8 rings in thc-'
ccnstructlcn shown ) Wthh are ccnncctcd m -
pairs by suitable brushes, one ring of each

prises a- plurality of rings

pair beirg segmented and one 11110' of each

~ pair being plain or continuous. ngs S1and

20

925

RG1 form one pair rings, of which ring S1-
is segmented, these rings being ccnncctcd :
by ‘brushes BRI ‘these two rings and their
brushes being emplcycd for receiving. Rings .
- S2°and RG2 form another-pair of rings ct' |
which ring S2 is segmented, these two rings

being employed for synchronization or cor-
rection, and being connected by brushes BRQ
Rings S3 and
rings,  employed for transmission, and are
connected by brushes- BR3;

form. another pair of rings employed for the

" ‘control as hereinafter described of the auto-

30

~ autoinatic tmnsmlttmg appala,tus arranged
39

transmitting contacts. K1, 1(2 K3, K4 and

matic tra,ncm1ttmg apparatus, and other lo-

- cal purposes, and are connected by bruches
BRA4.

"T1 and T2 in Flg 1‘EL demgnatc smular

to be controlled by a . suitable perforated
tape, such as the tapc TS shown in connec-

tion with T2. Each comprises a plurality
of current reversing transmitting contacts

(in the construction shown, five such sets ot

- K5) each connected as hereinafter described

40

45

by an appropriate conductor to a corrcspcnd-—
ingly numbered segment of transmitting
ring S3 of the corresponding dlstmbutcr

In Flg 1P another similar automatic trand:
mitting apparatus T3 1sshown, and it is to
bc dnder 'stood that in connection with what -
is shown in Fig. 1% still another automatic
L :LIlSIlllttlIlg

might be dc&gnamted rby character T4, 15

apparatus,. which if

- ‘used, only circuit connections for this fourth

.50

5O

. " tion with the present invention, we -have
'- :'._lllustratcd < the
- . schematically cnly and only to such- extent
a8 seems to’ bc desirable for the descr iption.
60, of the apparatus cmbcdg\ng the present in-
~ vention. Indeed, ordinary current, reversing
hand-oper ated tmnsmlttmg keys might be
employed in lieu of the several transmitting
- -contact devices Kl-——-—}{5 of each tra,nsm]jstcr .-

65,

transmitter . being shown.

~operated transmitting

The particular

tape-controlled transmitting apparauts T1

of the present mvcntlcn, and as varlous tape
apparatus are known
In the art and may be employed in connec-

transmitil mﬂ*

tors

ever, thgY

current of one <
as desired. -
One ccmplctc sct cf synchromznw appq- L
ratus is-all that is required for one ciremt,
however many transmitting and 1ech1ncr_ |
sets may be operated over that circuit. |
RG3 form another pair of

ring 83 belng

segmented as shown ; and 11ngs S4 and RGT

lays, controlled by

shown

12 and 1¢),
“or T2 or'T'8 etc., illustrated, fmms no portion -

nected in series.

appqratus |

devices are 1llustra,tcd in Flgs 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 tr ansmls-

| sjon, on-land line circuits at least. . |
" We have indicated dynamo gcneratms G1
and G2, for supplying line current, for’sach
'tmnsmlttel ‘the ‘polarities of thése genera-
bcmg opposite, as is common when.
dynamo generators are employed for sup- =~
plying line current to a telegraph line; how- -
particular means for aupplymg. :
the line is unimportant, as is the
80,

currcnt t'h

particular means cmplcycd for supplymg_ _
“or the other tc thc hnc, o

a

75

- ML, MI: designate main line relays, cf-

_whlch there is one at each end of line 1., dﬂ(l -‘
CL designates a correctin

£ .
this 1instance as connected in series with the

Ro (Fig. 1*)

selecting rclays of which there is one set for

o rcla,y, shown'in
corresponding main line relay ML. Raand =~ =
designate .other correcting re- =

| relay CL as hclcmaitcr e
described. R1, REZ R3, R4 and R5 dcswnatc- s

95 .

each channel of communication, said select-
ing relays being connected to ccrrcspcndmg -

“segments numbered 1—5 inclusive. of ring
ST of distributers-D1 and D2; which 1clays'_ S
100
-for the. control of an electro- mcgnetlca,lly' el
operated mechanical selecting device of a
telegraph printer, itself not otherwise indi- =~
rraph - printers =
"comprlsmg clcctromagnctlca y ccntlcllcd-

R1—R5 inclusive are, in pr actlcc, employed

cated 1 in the dmwmws Tele

apparatus. thcrccf
dmwmgs

“‘control by a bank of 1clays such as Rl—-—-—R"i_ S
“inclusive, are well known in the art, and
hence 1t is not thcught necessary to illustrate =
sucli a printer, or the mechanical selecting 130 -
1) thc accompanymﬂ- R

130 .

We commonly drlvc thc brush structures

shaft PWl and having suitable teeth and

cf the  distributers at the two ends of the B

~line by so-called LaCour wheels PW (Figs.

each mounted to rotate upon a - =~

‘also two pairs of electromagnets DM1 and

DM2 the magnets of each pair being -con--

The LaCour wheel is itself
a well lmcwn form of electiic motor,

of

which it is only necessary to-say here that‘
its nature 1s such that if the magnets DMl_ R
and DM2 be energized and. dccncrg'lzcd n o

altcmatlcn, and if the wheel PW be once

126

“(with respect to thc number of 1ts teeth) -

started. in rotation, at a speed- ccrrcspcnd1n§ R -

to the speed of cncrglgatlcn and deéner

tinue. in rctatlcn at such Snecd under.. the

za,-‘f'-',-. -
. tion cf such” magncts, the whccl will . ccn-i
and ‘auntomatic thpe: cg_ntrcllcd transmitting -

3&0



0 tare Teveril
. 58 M1 and M2,

. the frame (. Tt will be elear that, with the
. frame C in rotation, and with the ratchet
- wheel 13 held by the pawl 14, as heremafteyr .
~described, jrotation of the shaft PW1 and @

]

- motor being particularly suitable for present
.+ purposes, since its'speed of rotation.in prac-

- -tice corresponds exactly to the rate at which
5 the operating magnets are energized and
- .deénergized, and if this rate of energlzation
~ and deénergization be varied slightly from
. time to -time, the speed of ‘the wheel will-
-~ . change to correspond. However, we do not
10 Iimit ourselves to the use  of the LaCOLlr'..

- motor for driving the distributer brushes. -

- The brush 'structure"of'_,'em:fh.'_di’stl'iblltE'r_iS"
- mounted upon another shaft DS (which, in-
- the case of the distributer D2, which is ar-
~ 15 ranged to be corrected, is not directly con-
' nected toishaft PW1, but connected to that
- shaft PW1 th rough gearing, as hereinafter

- In general, correction apparatus ‘1s re-
20 quired at one end of the line only. We have

- shown no correction apparatus for the dis-

. tributer. D1 in Fig. 1* but have shown such

- correction apparatus for distributer D2, in-

?

“Fig. 1¢; for which reason the distributer

25 D2, and LaCour motor therefor, are shown
. on a largér. scale in Ihg. 1¢ than the illus-
. tration of the corresponding parts of dig-
o tributer D1 1 ig, 18, H’(}We._‘fe'l‘-,:iitf--wm be:

- understood that it is quite practicable, and in

30 some cases convenient, to provide correction -
~~apparatus for both distributers, thou ol the
_ correction apparatus of only one distributer

~ will be in use at any one time, ordinarily.

- The construction of ‘the correction appara-
35 tus-of distributer D2, shown in I1g. 1¢ and"

- Figs.3 and 4, is as follows: =~

-~ -Upon shaft- PW1 1s mounted the frame

L C,'ﬁ"('%@.pﬂf_ﬁ(tlll&l‘l}? TFigs. 3 and 4) carrymg
- magnets M1 and M2 (two such magnets ave -
.40 shown in the construction illustrated. though

- site sides- of the axis of rotation, in order

- that the structure may be in rotative bal-
45 ance) -and current is transmitted to these

- magnets through contact rings M3, M4 and
- M7 upon shaft PW1,

R ~brushes M5, M6 aud MS. F rame O carries t 01 | cted .
= a shaft 10 upon which is mounted .a- gear _by..tlle-.jstfepping'Imck“of;gn;_-h brushes of dis-
50 11 mntermeshing with a gear 12 on shatt DS,

- o On shaft 10 there is also a ratehet wheel 18

----

o engaged diormally. by the spring actuated -
. pawl 14 mounted upon the rocking arma-
| 2, common to the two magnets
 which armature is pivoted to .

80 frame O will be _communicated through

- gears 11 and 12, to the shaft. DS, and the

- ring structure of the distributer Dz A
- spring jockey J bears

of ratchet wheel 13 and preven:s said ratchet

F .

M €5 wheel from turning with respect to frame

- - . S ' ' . b . . - - * - " . Lt 1 1
- : . ’ ! - ' : B .I: ’
. I Lo . .o --.... '

ation ot the arm 16.
-~ Assuming the LaCou

- -As will be explained hereafter, in the syn-

advance m’
and corresponding

“hand ” - eorrection mechanis
- frome the reseinblance of the method . of
correction  employed to ‘the method com-
~monly . employed for correcting the set--
ting of the hands of a.clock during the .
‘tunning’ of the snovement of that- cloek: 130

against the periphery

Cexceptqssuch ;_ffiitélie’t--'_whe_el 18 zw@uatéd
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

wrmature lever 15 hyy means of a link 20 |
provided with two nuts, 21 and 22, on oplio- 75

-~ site sides of said arm 16, tlere being SCLAO
play -bétw_een:_such_ nuts ?ja_ud_ arm, providing
~a certain amount of lost motion'in the oper--

fi?j"ﬁ-"iieéllPW to be 80

-n rotation, it will be clear that-as it rotates
1t drives shaft PW1 and thence, throngh

frame C, shaft 10 (held stationary with ref-

erence to frame C by. ra tehet wheel 18, pawl- -
14, and jockey J), gear 11 and gear 12, drives 85

shatt DS, and so driv es the brush struc-
ture of (1lst.1*11)11te1*;'_ D2, (which hrush strue-
ture 1s not shown in Fig. 1¢, but is shown in

-

Fig. 2). Tf now the circuit of ma gnets M1
camd M2 be closed,. momentarily, it will be g9¢
~apparent that armature lever 15 will be
attracted and wil] move the pawl 14, there-
“by moving the ratchet wheel 13 through the
space of one tooths which motion of ratchet

wbeel_' 5_‘13{\\‘-’itll*'1'e]zi't-_i_§)113:‘f('}iff-i";'u'ne C1s trans- 95
mitted through shaft 10, gears 11 and 12

and shaft DS to the brush structure of dis-
tributer D2, and will move such brush strue-
ture backward slightly with. reference to -

shaft PWi1, = - 100

“chronizing arrangement indicated in T o8,

1%, 1% and 1¢, the LaCour motor dvi ving is-

tributer D2 has normall Yoar speed  very

- shehtly in excess of the normal speed of the 105
R one magnet is all that is required, it bei ng
- preferable to use two magnets, upon oppo-

LaCour motor driving distributer D1: con-

~sequently the brushes of distributer D2 con-
stantly tend to advance in Pphase with re-

spect to the brushes of distributer D1; and
as will ‘be explained hereafter, such slight 110
ance m phase of brushes of distributer
D2 -with..1'ef.i}1'em?*e__-_to_“f't:l'_le ‘brushes of dis-
tributer D1 is corrected’ from time to time,

iributer D2 by the a ction” of the magnets 115
M1 and M2, the pawl 14 and ratehet wheel >

13, ete. The civenits by which magnets M1
and. M2 are energized and such stepping
backward of the brushes of distriluter D2
- effected; will be traced hereinaftor. '

120
- Correction mechanism which o perates by
advancing or retarding’ the Drushes. with
reference to the means by which said brushes
are rotated, is commonly termed “clock.
s, - presumably 125
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The correction mechanism above described
constitutes one -type of such correction
mechanisni.  “Clock hand® correction has
numerous advantages over other methods of

5 correction, for example, over correction by

varying the speed of a driving motor: one
advantage being that the correction is 1n-
stantaneous. -
The several tape controlled transmitters
T1, T2 and T3, ote., being of the same . con-
struction, we will describe only one of them.
The contacts K1, K2, etc..
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 26 of which

~contact stops, those numbered 25 are con-

- nected to generator G2, and those nunbered

26 are connected to generator G1, while the

~eontact tongues 23 are each connected by a
conductor k1, k2, etc., to the corresponding

segment, 1, 2, etc., of distributer ring S3.

« Ioach 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 (any one of those segments, so long as
1t is a segment spaced well away angularly
from the segments 1--5 inclusive of ring
S3 to which the corresponding transmitter
1s connected) is connected a conductor 27

leading through the magnet TM to ground -

1t 28. The circuit of conductor 27, in the
other direction, passes through that particu-

ar segment of ring S4 to which it is con-
- aected, and through brush BR4 (when that

rush 1s in contact - with- such segment of

‘ing S4) to ring RG4 and thence through
onductor 29 and battery 30, or other suita-
ole source of current: supply, to ground at
1. 32 designates a pivoted armature for
nagnet TM, upon which is mounted a plate
3 »~dapted to engage lugs 34 on a plurality
t pins 35 the upper ends of which pins are
dapted to enter corresponding perfora-

tons 1n the tape TS. There is one such

in 35 for each of the keys K1—K5 in-

lusive; and each of the pins 85 is provided
1th a further Jug 36 against which rests
ormally the end of the corresponding rock-
& lever 24 of the corresponding transmit-
ng key K1-—K5 inclusive. These rocking

vers are provided with springs 87 tend-

o to depress them. Each pin 35 rests at

s lower end, upon a pivoted lever 38 hav-

g a spring 39, tending to raise that lever:

¢- springs 39 being adjusted to be some-

~1at stronger than the springs 87. A fur-
er spring actuated® rocking lever 40 ig
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; dnd
s lever 40 carries a projection 42 adapted

of the auto- -

thereby “ clearing ”

to engage a star w'heel 43 and move the
same forward step by 'step. The star whee]
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. It will be

seen from the above explanation.that the

8

7¢

operation of the transmitting apparatus is.

as follows_: Supposing the segment of dis-
tributer ring S4 to which conductor 27 is
connected (the segment numbered 9 in Fig.

75

I*) to make contact with brush BR4, a

circutt is thereby completed from ground,
through conductor 28, magnet TM,

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,
the transmitter, frecing
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 T'S one step. As soon as the said seg-

ment 9 of ring S4 leaves the brush BR4, the
circuit through magnet TM is broken and
armature, 32 1s released, such of the

50 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 89; and when such pins rise
‘they carry upward with them the armature
32, also their corresponding key-levers 24,
so shifting the contact tongues 28 of.those

levers into contact with the corresponding
back stops 26; whereby a new set of con-

particular contacts so set up corresponding
to the particular row of perforations of
tape TS then over the pins 85. When,

‘during the rotation of brush BRS 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

F
conduc-

pins .

80

85

80

95

100

tacts 1s “set up” in the transmitter, the -

105

110

consideration, positive -or negative current

impulsey will be transmitted. through line

L accoriling as the contact tongues K1-K5
inclusive, 'eﬁactrlcally connected to such seg-

116

ments 1-—5 1nclusive of ring S8, 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

S3, brush BR4 makes contact with seg-
ment 9 of ring S4, and thereby magnet TM
18 again energized, its armature 32 is de-

120

pressed, carrying down with it those pins

89 which previously had been elevated, thus
clearing the 'transmitter and freeing the

tape T'S, which is again advanced one step
by actuation of the star wheel 43 by lever
40—42, itself actuated by the descent of the

arfnature. 32.

- It will ba seen that tghe éffect Qf the op-
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eration of each transmitter T1 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 3
_11111}11]%9, and Oﬂlel& of which will, in gen-
be positive impulses, the }_Jdltl{ ul.u'.-,

eral,

. rel: mw-cu*mnfrunent of positive and neg:

10

80

35

- tions of relay ML in I‘1g
-~ to those of rela

* newatlve..

tive hmpulses n such series depending upon -
Since
trammltters shown in Fig.

the particular character transmitted.
each of the two
1* is eonnccted to a-different quadrant. 01:
distributer D1, and since the two trans-

aitters at the nppuslte end of the line, con-

nected to distributer D2, are. connected to

“quadrantsof that. distributer corresponding .-
~ to the quadrants of distributer D1 to which -
~ no transniitters are connected,

it follows
that during each rotatmn of the dlstrlbuter

g c{mtmuoua series of  current impulses 1s

20- transmitted through line L. some of such
~_impulses being, 1 geneml positive, and’
others of such 1mpulses, being, in general,

o ‘These current. unpulses n lme_*-.
L will actuate relays ML and CL.. In Figs.
25 18 and 1¥"the’ armature of these relays aru_ﬁ
. ..shown intermediate . their contact stops:
-~ butin weneral such armature will be amunst_’
. one cmltact stop. or the other, except at the
‘instant of occurrence of a current . reversal
in the line, at which. instant the armatures.
- of relays: ML and ‘CL will both move to-
- C(}ntd(,-f' |
.stops of each of these relays ML are com-

~ monly -connected. to sources of current sup-

ward the ‘opposite:stop.. The “two

plv of opposite polarity.
reld,ve; ML and CIL in Fig.

1“ bemﬂ‘ stmilar

the distributer of Fig. 12

The armature of. lehw MT, is connected

- bv conductor 45 to ring RG1 of distributer
D2 and aflgments 1—5 Cinclusive of the cor-

respundmg ring S1 (these segments 1—3

" inclusive corresponding to one of the sets

~ of segments 1—5 inclusive of ring S3 of
distributer D1)
viously explained, to a ('011*0%])011(1111“ relay .
~ of one relay bank R1 to R5 inclusive. These

50

. 29

are each connected, as pre-

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 qlmwn,

“once bank to respond. only. to negative un-
 pulses, the-other to respond only to positive

60

65

electrieal Tock-up *

Jocked until sub'-:cquvntlv rplmsed

| ---__._pulseq—or may be understood to be nonpo-
larized relays I)I'{)Vldl‘d with mechanical or
means of such charae-

ter that each relay, when actuated, remains

arrangemnents are known. Supposing a

. ._-notmtwc current impulse in:line L to-move
_thb arumtur(, of dey Ml of Iug 1 to the_;

" Ri-—R5.

tracted :

- -' hank of lﬂ-ltw--. Rl-——h .
We will now des::*rlbe the connectlons of
1b, the connee-

ML in- Fig. 1, no relay: 'fmd Dz

R CL bemcr l‘equlred m. Flg 1“, since no cor-
" yection dovlce is shown in c-onne(-tmn w1tl1

ing fork contact device I, |
Thow aceurate the adjustment of tuning fork
contact devices controlling the speed of. the o
two distributers, qomuhﬁemncem speed will
necessarily exist, necessitating correction to.
‘restore proper phm-.e wlatlon. W:will here-. .~ =
‘inafter describe means for correction by = ..
‘either advance in- ph%e or. retardatlon m
phase, as may be required; but in the ar-
rangement. shown in Figs. 12, 1* and 1%, cor--
sense or dlrectmll L
v the arrangement shown, by
130

Both

.wt.uddtmn in ph 1=,

e . 19008822

- left, w]nle brush BR1 of dlc;tr’butu‘ D2 1S
orl one of the segments 1—5 inclusive of
D2, the corrvespond-
e 1‘@1{1? of bank Rl—-—-—R.) 111(’111‘311'& will be I

| | - B 70
| 16 shows one w well n wwn form of
electrical “lock-up” means that may be em-

ring =1 of distributer

;tf'umted
Fie.
“with these relays

ploved in conncction

%lum 11,
tator being omitted.

For simplicity, in this figure, only
rings RG1 and S1, and RG4 and S1 are

75
intermediate rings of the commu-
W hon, during the pas-

haﬂ*{, of the brush BR1 over aetrments of

rings S1 connected to the maﬂ'm,h of 1eLlV

RI-——-R.; mclusive, one of tlmse, magnets 1s

energized  as abme deserbed,

sald ar mature

1(‘-1Lb) held energized.

of ring S1, brush BR4 passes over

from the battery

sS4, b ush BR4 ‘md 1mrr ]\LI—I to ground, so

RI—R5 inclus sive, tlwnby

& Y hronization.

As ]J‘{‘\l()lhl\’ (*Xpl;unvﬁ, dl‘nil‘lbllilﬁ‘l‘: 1)1_3 o
nust, rotate 1in synchronism and
The alternate ener- -
gization of magnets DM1 and DM2 of the
: La("mn motors whieli drive these distribu- -
ters is effected in the arrangement shown, by

proper phase relat ion.

3 Seg-
ment of 1111{1‘ St in {..uuut with the nmunet;'{7_*'_"-._ L
“of relav a, and thereby a circuit is (.Olllplet(,d;"f'.* S
y through the magnet of

snch relay @, and the s.fud seoment of ring -
95 -
1110111@1’1&111131’ energizing the Ilhl“'IILL of relay
2, attracting the armature of that relay, and
8O l)wlkmn* ‘the holling «

80
tlm corre-
'bponduw armalures of that magnet are at-
one of these armatures LlO‘%OS' aloeal
cireuit from: a b attem « through the vear- = .
contact of a relay 2 and. the _
and front contact of the relay so energized, -
to return; the 111.~.1,t:net of such relay being =~
- After the p%m\ﬂ'o.] L
~of brush BR1 over - the last of such segments
00

85

ucmt of relays:
Lh,.;umg”_ the: =~
o100

tuning fork contact. don(*us F in a manner .

ll(‘l‘(‘llltﬂt‘ deseribed.  Ii s cha aacteristic
of these tuning iml\. 1mltl(t devices that

110

they vibrate, for any one uljucatmont. at o .
very constant speed ; but are susceptible of

a wide range of adjustment; the speed of
the LaCour motor deivi ing the distributer
Lonespomlmfr oxactly, as previously ex-

plamed, to the speed of its controlling tun- - "

wfhon 1S eﬂ'en:,tvtl In one

only,
’ 'I ]mz (‘ff)li'f‘ the flm.mg

But no nntter” L

11 5 ;
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 fork. controlling the receiving distributer 'c.losing'_t)'f the éiréuitj'ﬁst-tmced; the arma:
ture 15 of said magnets is attracted, causing
pawl 14 to operate upon ratchet wheel 13 to -

'
-

‘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

 "at a speed slightly greater than that of the

.15

20

25

: 10

" the conductive segments of ring S2: at the

 conductor 46 and through the coils of relay

40

82 relay Rb will have attracted 1ts armature, M: .
‘M2, in their energized condition; so that im- .~

145

- tributer D2, and thence through brush BR2,

- and thecoils of relay Ra to ground; also an-

- cuit by relay CL through the coils of relay

for correction by either advance or retarda-
~tion, or both, the apparatus is much stmpl- -
_fied by driving the one distributer constantly

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 1s 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 1s an-
other ecircuit - path 4rom conductor 46
through conductor 48, the-armature of relay
R (when that armature is in retracted posi-
“tion) and conductor 49 to ring RG2-of dis-

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; i'ela;_y. |
Rd is a slow acting relay; for example, 1t~

70

may have, as indicated, a\flexible armature -

which when 1n retracted pbsition, is slightly 76
sprung, so that relay Rd does not break the -
“circuit through its rear contact point foran
“instant after the magnet of relay R is ener-
oized.  Beside the circuit path from condue-. |
- tor 50 (Fig. 1) leading'through conductor-
51 to magnets M1 and M2 of the correction
apparatus of Fig. 1°, previously traced, there

o

80

is another circuit path, in Fig. 1°, from con- N
ductor 50 through conductor 56 and the mag--
net of relay Ra to ground. The magnet of -

85

relay Ra is therefore energized when mag-

nets M1 and M2 (Fig. 1¢) are energized, and
by the time these magnets M1 and M2 have
begun to move their armature 15, and before L
relay R® has broken the circuit through con- 89
“ductor 48, 49 und 50, leading to magnets M1 .
~and M2 on the-one hand and to the magnet ..~
of rélay Ra on the other hand, this relay Ra PN

of that distributer; to ring S2 of that dis- Hagcorpleted a circuit from ground through |

tributer - and thence through conductor. 507"

other circuit path, traced hereafter; through
conductor 51. If the two distributers are m -
proper phase relation brush:BR2 will be -

over one of the insulated divisions between

instant of each complétion of circuit through

Rb, and before brush BR2 can have passed
“on to one of the conductive segments of ring

so breaking the circuit path to ring RG2..
‘But if, at the instant of completion of cir-

‘RO, brush BR2 is still- in contact withione of

i ‘the conductive scgments of ring S2 of dis-

© tributer D2; (which may occur if the two ANOL: |
~: distributers are not 1n exact proper EphaS'éT"fpa,th'thrcu-gh its own magnet and these same .
magnets M1 and M2, in parallel, preventing -

50

. relation) a circuit will be completed through™"

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

o ductor 49, ring RG2, brush BR2, ring 92

-+ and conductor 50 to.conductor 51 and thence
© (see Fig. 1°) to conductor 51 of that figure -

95

(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 p3’ to
- muenets M1 and M2 (eonnected in parallel

60

. connected in :parallel) and through ring M3 -

R MagnetS'Ml.ﬁnd M2 are very quick acting

.65

xS

~ to conductor B53). and: thence through -the

“¢oils of these two:magnets to conductor 54 -
(to- which conductor the two magnets are

to brush M5 and thence to ground at 85. -

magnets and ‘hence immediately upon the -

‘magnet of relay Ra to ground, thus holding 10

a’source of current supply 57 and conductor 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 arin 16/and thence through conductor 53, "
‘magnets ‘M1 and M2,-and conductor 54 to.
“ground at 55 and at the same time has com-~ ..
“pleted a branch circuit via contact arm 16, -
contact. 18, conductor 52, brush M8, conduc-.
~tor 51, conductor 56 and thence through the -

100

106

relay R and, consequently, magnets M1 and - .

mediately after the closing through the con-" |
tacts of relay Rb of a circuit through mag- -

110

‘nets M1 and M2 and the magnet of relay Ra, 10

causing one operation of the phase restoring -

-
L3

mechanism, relay Ra closes. another circuit .

deénergization of these magnets until this _1'1'5,: -

holding circuit is broken at 16-—I18 by the

“operation of the armature 15 of the correct-

ing magnets M1 and M2; and when thishold-

ing cireuit is broken at such contacts 16—18,

the magnet. of relay Ra is deénérgized as are
" the magnets M1 and M2. The relay Ra, 1n_

120

other words, acts to-hold closed the circuit
through the pawl magnets M1 and M2, until

the pawl has completed its work of moving -

.the ratchet wheel 13 one tooth. .~ - ©
. When the armature 15 of magnets M1 and

so-to break contact with contact stop 18; but

126

M2 is attracted and moved toward the poles .
‘of snid magnets, it lifts links 20, causing nuts .
99 on that link to raise contact arm 16 and

130
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- owing to some play being provided between

~ ter of jockey 19, the jockey 19 forces contact
arm 16 against stop 17. When magnets M1
. and M2 are deénergized, the armature lever
10 15 1s retracted by its retractile
~-and the nut 21 on link 20, above contact arm.
- 16, forces contact arm 16 _
- Jockey 19 into contact with contact stop 18.
- Owing to “lost motion '
15 contact arm 16, said
- downward past jockey
- contact stop 18, until pawl 14 is in engage-
~ ent with another tooth of the ratchet wheel
. 13. The contact 16—18, therefore; insures
20 engagement of the pawl 14 with another
. - ratchet wheel before another
~stroke of the armature 15 begins; |

53

contact arm 16 and the nuts 22, contact is

not broken between 16 and 18 until - awl 14 -
. ~ has'moved ratchet wheel 13 through the space
& of one tooth. Once contact has been broken

and rod 20 has raised lever 16 be}*ohdtheicténf

arm- 16 1s not forced
19

tooth of the-

from one tooth of the ratchet

25 wheel to another.,

o Ineireuit conductors 50 and 51, and in cir- -
R | : ragnet colls of relay Rb, we
- have indicated certain resistances R and R1
- whieh serve to facilitate the timing of the
- 30 action of relavs R) and Ra with reference to

[y
a

~of these tuning forks being designated by
-~ 40 through the magnet M is alternatcly closed
~ which 60 is a sprin o contact

S serew,
45,

B0 of electric ener - the other
_electrically to the base of the fork, the other -

J’. )
!

I

cuit with the -

§ F

the action of magnets M1 and M2, - .
“As previously stated

reference - character - FM.” The ‘cirenit liown): lead
_ >d - contact tongue 23 of transmitter T2. to the
d: 61, of

- corresponding

:1_11{1“01)&11&(1[::11: the contacts 60 an

tine of the fork F, 61 heiu g an adjustable

arr

pole ot this source of electrical energy 66

- 66 ductor 70 to maguets DM1 and DM2 in pax-

 DMI and DM2 -_'Hbeil*lg from the source of
energy 66 through conductors 65 and 70 and
through magnets DM1 to conductor 71, and

allel; the complete cireuit for these magnets

60 thenge to contact screw 64; and from con-

: the fork I ?-;1;1'1}1':1;t.;:s~_-1.1_1'1@1_&1'\-th_e influence of
66 magnet M (alternately -energized and de--

ductor 70 through conductor 72, and mag-

nets DM2 to conductor 73 and thence to con-
-1t wiil be apparent that, as

U ver of vib
spring 15a,

downward past

1mto contact with

HOREO1 Lhe armati and so pre-
. VG I'ltl ]Hlﬂ'k ﬂrlld fO].it:h' ifl_l)l'a_tlon Of;_- the épa}“rl | 14:
~without change

‘& conductor 77 to battery 830. The other
THe, of switch 75, is connected to one of the
~contact segments of ring'S3 corresponding
- 1o trapsmitter T2 - (in the arrangement
~shewn, to segment numbered 1) : and nor-
~mally this arm 75¢ is on contact point 75d

Iou: the magnets DM1
and DM2 which drive the phonic wheels

- PW of the LaCour motors of the two dis-
35 tributers, are alternately energized and de-
- energized by the operation of electrically -
driven tuning forks I'; the dri ving magnets

arried by one When the switch 75
_ _ _ table ~the
| T*he_;fo't.h_el"-tinef{:sffth'ﬂ_-fm'I{“F.carries,_f T _
.generators G1 and G2, viz:—to that

1.__-5-51)1_&'11;;*.,{,fonthct}(iS-'phl,ying between two ad- _ Loana G2,
from which those current pulses

~Justable contact serews 64 and 65, of which
G4 1s connected to the magnets DM1 of the -
~ TLaCouwr motor, and 65 is connected to mag-

 nets DM2 ot the. LaCour motor. A ‘source’
2y 66 has onc pole connected

‘rangement, transmitter T1- is not:

-

1208622

~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 F is adjustable

by means of weight masses 74, provided on
_the two tines of that fork, in #he familiar

manner;. also, some adjustment of the rate
bration of the fork F may be made,
while the fork is in operation, by moving

‘the screw 67 in or out, thus varying the poingt.
- of engagement of the two buffer springs 68

18.  with the tines of that fork.
” hbetween nut 21 and

To facilitate the bl‘_i_ngi ng of distijibuters

- D1 and D2 into proper phase relatior when.
starting up, we provide a hand - operated

~switch 75 (Fig. 1%) an
_ated switch 76 (Fig. 1°).
~these switches 75 and 76

and another.hand oper-
In the drawings
are shown 'in the

positions occupied when the system is in full

- operation, When  starting up these two
wswitches are thrown to the opposite position.
Switch 75 ted |
- which arm 75¢ 15 connected to the conductor
- 27 controlling the magnet TM of transmitter
T2, while the contact point 750 correspond-

has two connected switch arms of

ing with this contact arm 75a is connected by
arm,

connected to that contact tongue 28 of trans-

‘mitter T2 to which the contact segments to

which such switch arm 7dc is connected. In
cther ‘words, normally, the switch arm 75e
1s mterposed in the circuit conductor (£1 in

the arrangement shown). leading from' one

ing contact segment.of ring S3,
arm 7H¢ contacts with another contact
pomt, T5e, connected to one pole of ope' of

Jpole
._ are cerived
which, during full operation of the system,

cffect motion of the armature of the main
correcting relay CL: from its normal posi-
tion. It will be seen that when switch 75 is
thrown to the right, a circuit is closed from
11 generator (1 through switch arm 7T5¢ to seg-
heing connected by conductor 69 to magnet ment 1 of ring S3 of distributer D1; the
1M, “and being also connected through con- effect being the same as if transmitter T2
' ~were operated so as to hold the circuit.from
~generator (1 through transmitter contact
K1 closed permanently; also, throwing of
“switch 75 to the right closes: circuit from

~ battery 30 through magnet TM of trans- -
~mitter T2, and holds the circuit: of ‘that
maghnet closed so long as the switeh.75 isin -
ts.abtiormal  position;  thereby preveiting
~operation of transmitter T2 For present
purposes it may be assumed that, ¥y prear-.

opeérated

413

1s' thrown to the right
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* tributers D1 and D2 are being brought into
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during the starting up pefiﬁd while dis-

proper phase relatioti; though n practice

the switch 7518 catised to prévent the opera-.
tion of transmitter T1 just as 1t prevents the

operation ot fransmitter T2 3 bnt the connec-

flons from switch 75 to transmitter T1 are

omitted for the sake of simplicity. Sunil-
larly, it may be assuined, that, by prear-
rangement, transmitters 13 and T4 at the
othor end of the circuit are not operated

during the starting up period, and while

| distributers D1 and 12 are being brought
into proper phase relation; though it 15 & -
simple matter to provide means for prevent-
ing these transmitters from operating just '-
©as-transmitter T2 is prevented from operat-

g, -

20

R 25

It _wﬂ] be observed thatﬁ:-all 'but'_-{me of cp-né
ductive segments of ring S¢ of distributer
D2 (IFig. 1°) are normally connected through

switeh 76 to conductor 50; the one segment

of ring 52 not so connected to conductor 50

through switch 76 being that conductive
segment of ring S92 which corresponds to

that segment 1 of ring 53 of distributer D1

 (Fig. 1*) to which switch arm 75° 1s perma-
nently connected; and this one conductive

35

‘segment of ring S2 of distributer

D2 1s per-
manently connected to conductor 50. When

switch 76 is opened, the effect 1s to leave

only one segment of the ring 52 of distribu-
ter D2 connected to conductor 50, that: one

segment of ring 52 being the segment cor-

responding to segment numbered 1 of the
corresponding quadrant of ring S3 of dis-
tributer D1. In other words, by throwing
switches 75 and 76 to what may be called

the “starting position” each complete rota-

40

. eurrent reversal in the main line circuit L,

45

D1 and D2 are ¢ _
iributer D2 18 1 contact with that conduc-

tive segment of ring S2 ‘which s perma-- _ « ber !
the two distributers in proper phase rela-

tion of distributer D1 can effect only one

and this one current reversal can produce
only one operatlon of correcting relay ClL

(Irig. 1°) for each rotation of distributer

D1; from which it eollows that, during the

starting up period, there will be no opera-

tion of the correcting apparatus of ais-

feibuter D2 illustrated in TFig. 1¢, until, due

driven, brush BR2 of dis-

to the different speeds at which distributers

nently connected to conductor 50 at the in-

“gtant when brush BR3 of distributer D1

55

60

¢o

‘s in contact with seement 1 of the corre-
* : ' b - ~ : " .
sponding_ quadrant of ring 53 of that dis-

tributer D1. In general, such simultaneous
contacts in the two dlstmbu-ter‘swlll oceur at .

. time when the two distributers are still

not in perfect phase

the operation of the correcting apparatus of
Jistributer D2 (Fig. 1¢) whereby the two

distributers will be hrought into more per-

foct phase velation. Tt the first operation .

relation; and there-
fore such simultaneous contacts will cause

of the correcting 'appa,fat_ué does not bring

the two distributers into perfect phase re-

lation, sicceeding operations of that cor-
recting fpparatus, 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 T8 and T4 at
that station may be begun; which operation
will cause the operation of the selecting re-
lavs at the station ‘ndicated in Fig. 1%, and
ihus 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-

70_._ |
75

80

upon the operation of transmitters T1 and

T2 may be started. . __ |
+ In practice, the transmitters connected to

successive quadrants of the distributers et-

foct their “marking signals” by currents of

different polarities; that is to- say, since
transmitter T3 in Fig. 1° is connected to 2

~quadrant of distributer D2 next succeeding,

86

20

‘n its connection to the line circult L, the.

quadrant of distributor D1 to which trams- -

o,
Ll

mitter T2 is connected, the marking pulses .

of transmitter T3 will be positive pulses,

‘whereas those of transmitter T2 are nega-
- tive pulses. Similarly, the marking pulses

95

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

two 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. 17 be actually operated for

the sending of messages immediately upon
the throwing of switch 76 back to normal

POSIEION ; and three reversals in main lne.
cirenit L per revolution of the two distribu-

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

«ufficient to maintain the two distributers 1n

100
105

110

proper phase relation: while after the throw-

ing of the switeh 75 back to normal position
there are four reversals 1 main line circuit

I, during each rotation of the two distribu-
tors, stch oversals being equally spaced

115

apart, and being amply sufficient to maintain .

tion, even though mnone of the transmitters

be operated.

Sipnce, during the operation of the trans-
mitters, each current reversal produced by

the upor'atiﬂn' of those tre nsmitters, affords

roction apparatis, if phase correction 18 re-

L

al fopportunityjfm' the operation of the cor-

1206

125

quired, the two distributers are maintained "

very perfeetl

*

tion during the full opem_tionﬁ-;of the appa-

ratus.

In Figs. 1 1’ and 1¢ we have illustruted 13¢

y indeed, 1n proper phase rela-

&
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-'dlrectmns

20,
25

" eration. of: four tmnslmti ers at each 011(] fo-"-dllt'tﬁls % 1“—*71"0 be;rond I‘L‘Slbt ances klae—rk5a.
- the line, may be divided. for the operation of

~ a greater or a less number of transmitters at "T20 and Tl are o@nnectad n paralle] to the

“corresponding  quadrant of ring S3:
35

40 T

| 10.: T

L

2 system wherem a]though each dmtnbutel

has four qmdmnts, only two of thege quad-

-rants are utilized for transmission 1 one
the other two quadrants | bemfr,_
-5 utilized for transmission in the opposite ch--
~rection; in other words, there are four chan-

‘nels of communication.
. this arrangement of apparatus as being the
o i___’arr'mgement which permits illnstration of
our correction method and dppﬂmtus most
snnply In‘a
~made for snnultaneous transxmssmn in-both
However, in practice we prefor

- to utilize all- qula,dr.mfs of each’ “distributer
15 f

d]rectwn

system wherein | provision is

plex, or the Wheatstone bridge duplex, thus

. giving eight channels of communic: ation. It

be duplexed - by well known

Also,

eaeh end of the line; this bmnn a well lmown;'_
_cnamctemshc of. Baudot c,y.st@mc, | -
1t is possible, according to our .wsimn, to'"_
have the signaling 11111)11]%.5 Vary in. strength -
as well as in dlrectmn without any inter--.
ference with mamtcmnce of synchronism.
hereby it becomes possible, by : 1])1)]1(**113}01137.”'
~of well known principles of mu]h]ﬂv\ teleg:

Fig. 5, which shows dmtubutms Dl and

cept in.the o > Iespmt h{iremaitm noted)

~ahd shows twé
- both connected: t(} the same quadrant of rmg’ .
83 of distributer Dia. -F(}l
~Fig. 5 we have shown the cireuits ar ranged -
- for transmission only. ‘Imm distributer Dla'
- to distributer Doa ‘that is to say, we have :
o0 indieated. tmnsmltfels umnected to dlc,trlb
. B5
- apparatus connected. to -

conly; also fm the sake of %H}lp]](}]fy m 1llus-  nary. quadruplex teh*gmph line..

uter D1 only, and h:

- tration, we have mdicated only one of the

o ceptmn

“;_’quadrants of distributer
60

dlstrlbuter Dla, and a further gr{mp of two

~We have’ selected

1t will he ductor =l—7s
- _mstdn Ces

23 of transmitter Flca are conn@cied to con-

- tlmmmtte}

“through:
stmplicity, in: -

~mn the line, and

“the line.
aAvVe mdicated rec ewmn'f :.

dl%trlbuter D2,

j]mw
Dlu ag used for
,transmlsslon, and have- mdwatnd only one

- Quadrant of distributey D2 as used for ro.

i 298 622

sets of selectmg relays R1—R3 inclusive.

~may be connected to a further quadrant of
~distributer D2, the cireyits. being a nere
~duplication of the circuits already shmx n in
g, 5; also ag prewom]y explained with
reierence to Figs. 1%,.1%, and 1¢, trans:mlttmg
and receiving h@tb mw be connected to all of
the quad rants of e‘wh dl&,trlbuter simultane-
- ous transmission in both dlrectmns, over the
line wire I bemw effected throy gh one of the
- we]l known Systems of duplex telvumphy

’Immtmtter T2a in Fig. 5 may be under-

~stood to be in all respects similar to trans-
;Jmtter T2 of IFig., ]EL and the contact tongues
or- transmlssmn 1n which case, with the dis- ¢
- tributers: constructed as shmm ‘there would
~be four transmitters for 0]
- simultaneous transmlsmon being Lﬁect(_.d m'__
- both directions by use in the line circuit of -
any of the well known systems of duplex
~. telegraphy, - for example, the- Stearnes du-

23 of tl"dll%l]llttel TZ& are connected to corre-

'_"-“5])0ndmﬂ* (:onductwe. s,efrments of ring S3
each” dlstrlbutex .

, by cireuit L()ndlltt()lb
in whlch ceirenit condu(,tms

however, certam resistances &1a—/k5q Are In-
terposed

for a reason- hereinaftey stated.,
lld,nsnntter 'T‘lnr 15 also- 511111].:11' to the Gther

~lransmitter, Lhcept that its contact stops 2

—and 26 gre noi dnoct]y L(:-nne(,u,d to *TLHGI' L~
~1s well known that the Baudot svstem ma \y’

duple}:]nn'.--
- methods, and of course the same js true 0‘1" |

~ the modlﬁcatlon of the Baudot system com-
~prised in our Invention.

. ‘understood that the distr ibutel.s instead of
eing divided in the quadrants,. for the op-

tors, rear contact stops: 25 being connected

through leak- umduatms 7 17)—*—7”}/3 and lealc
| 1'eslstd,nces ele—kbe to ground,

contact stops 26 heing - connected to con-
mduawe m - advance of re-

and rear

Vul(,{-"——]i Dy vh}l{, contact tongues

It will be seen that i Itig. 5 ﬂl{_. transmitters

that
when all of the tr*msrmttmﬂ contacts of

“ff | .:11{;‘- m the ]}{Jﬁif]()ll shown
(the position for- bpacmn’

G2 are weakened by pas-
and by

. th} (}u:rh Ief-_,]c,tdn(,(,s ﬂ’; (’—-——-765(’ ' bllt t]ldt Wh(,n

-This is ]”H%f}“li(‘{] in .any contact of transmitter Tla 1S operated

. for amarking impulse, the :com'esp_ondmg re-

_D2a (Whlch are entirely similar to the (s - sistance of series’ kla—iha ig cuf out, and

t;‘lbuters D1 ald D2 of Figs. 18 and v, ox-ff-‘_ft]w cirenit . to the LOI‘I‘G&])()II(JII]W ]e ak 1s in- -

~terrapted, s0 that the eurrent impulse from

ansmitters T1q and. T‘»’rtf:-i; the generator 1 - 18 tm,nbm]tted to a,nd

“without ' luluctlf)n 1n -
j'railmn'ﬂl at - i mfamlttel'Tlcz

the lm(,
In a word,

transmitter 124 operates to- reverse p01¢1*1ty
tr m.smltter 114 operates to
©vary the strength of the current impulses jn

It will be: recognized that the two
transmitters T9q and Tla operate just as do
- the two tr*msnntt(,lq at one end

of an ordi-
While we

cansing the “neutrs I” or “non- polar” trans-

Initter to vary the strenﬂth of the line im-
~pulscs may

0 quadruplex telegrath th@ leak ‘arrange.

he: emploved as 1n ordinary

lmzmlses) the.
eurrent ]llll)lllbtb trmsmltted from either
generator (31 oy

saee ﬂuounh resistances Felg—7 3a,

-;.--{lwel ston or leakage of current to ground
raphy to- greatly Imcrease the number of

" transmitters s per line,

shown the transmitter Tla as operating.
to vary the strength of the line impulses by

~control of Tesistances and leaks, it.will be

R ObVlOHS that ‘other Well ki
It will bhe. undel.btood however

that a further group 'of two tr ansmitter g
- may be connected to a further quadrant of

30
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10wW1l means  for
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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
lustration. o
(It may be explained here that in this speci-

fication, for convenience, we have in several
instances used the terms “marking impulse”

and “spacing impulse” as such ternis are
used in telegraphy generally, with reference

to the impitlses transmitted through the va-

sious transmitter contacts, although in"this

15

20

25

3

39

systein as ordinarily employed, the sr-called

“marking” eurrent impulses affect. selecting

relays of the series RI—R5 at the recelving

~end of the lhne, instead of operating 'a

sounder or register or recording as in or-
dinarv telegraphy).

The two distributers of Flg 5 differ from
the two distributers of Figs. 1* and 17 in

that, for reception of signals from the two
transmitters operating through the same
quadrant of the transmitiing distributer, two.

cots of receiving rings are provided 1n the
peceiving distributer.  lu the arrangement
o1 circuits shown, the current 1 pulses from

the current reversing transmitter T2q, 1~

finence the main line polar relay ML, which
relay in turn controls the upper series of
solecting relays R1--R3 through distributer
rings RG1 and S1, in the manner already
Jeseribed with reference to Figs. 1° and 1"

The variations in current strength produced

hy the.operation of the non-polar trans-
mitter Tla operate a line neutral or non-
polar velay MLea, which latter relav controls

" the second series of selecting relays Rla—R5a

throngh distributer rings RG1lae and Sla, in

the same manaer; and the rings RGlae and

40

45

50

Sl are entirely similar to the rings RG1

and S1.. : |

TFrom a consideration of Fig. 5 1t will

be apparent that, by application of well

known principles of multiplex telegraphy,
three or even a greater nmnber of transmit-

ters may be opera ed through each quadrant

or major division of each distributer; for

since Iig. 5 merely 1iustrates the appli-

eation of quadruplex telegraphy, to a syn-
chronous te]e,,qmph system such as ours, it.18
equally obvious that by the application of

well known methods of sextuplex telegraphy,

-~ three transmitters couid be operated through

55

each ‘quadrant or major division--of each

Jistributer; and so on. I
60 ' ) :

tenance of synchronism 18 effected by tne

65

cach -quadrant or major division of each

distributer, and bv application of well
known principles of octuplex telegraphy,
tour transmitters could be operated through

In the arrangement shown in Fig. 5, main-

control by the main correcting reluy CLi, of
the same circuits and apparatus which are.
Tustrated for that purpose in Iigs. 1" and.

1e. We have thought it necessary to 1llus-

Ii
1

ments, only

trate, in Fig. 9, such circuits and Instru-
so ‘ar as they

It will be obvious that the opera-

are 1illustrated
im Fig. 1°; and it may be understood that
‘Fig. 1° is a continuation of Fig. b in the
“same sense that said Iig. 1° is a continuation
of Fig. 1", |
tion of transmitter Tla and the correspond-
“ing main line relay MLea does not interfere

11

70

in the slightest with the operation of relay

CL and the circuits and instruments con-
‘trolled thereby for maintaining synchro- -
nism. We have not thought it necessary, m
Fig. 5, to illustrate the circuits and switches
illustrated in Fig. 1* and Fig. 1 for use in

bringing the two distributers into proper

phase: relation when first starting up. 1t

will be understood that the same circuits and
switches, illustrated for 'this purpose. in

79

80

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 ot synchro-

nism and phase relation, as being effected by

85

current reversal; each current reversal 1n

the main line affording an opportunity for
correction, if correction is required.. How-
ever, our invention. 1S’ somewhat broader
than this, in that, 1n 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.

'8 we have illustrated a system wherein two

90 |

95

neutral or non-polar transmitters T16 and

and T2 are employed; the system operat-

ing by current impulses of one. direction

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. imptlses
from the one transmitter might be different

from that of the current imEulses from the.

other transmitter, without change in opera-
tion of the system). The two transmaitters

“are connected to different quadrants of dis-
_tributer D1 and the two banks of receilving
.relays R1—R5 inclusive are connected to

different quadrants of distributer D2. For
simplicity we have indicated circuits and 1n-

«truments ‘for transmission in one direction

160

105

110

115

only, and from two quadrants only of dis- -

tributer D1; but, as previously explained,
there may be transmission from all quad-

rant or major divisions of each distributer,

by application of well known principles of

120

duplex telegraphy. " Current is supplied for -

iransmission of —signals by a generator

(shiown in this instance as a battery) G and

~ since the currents are all of one direction,

1o two transmitters T16—T2b do not require

oar 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-poiar

main line relay ML and are repeated there- 1 30

1 . R S
oo |

125




.' 18 l o

' "_bx to 1'1110' R(xl of dlsh Ibutm Dz,

to Fig. 1v.

.-.m{l thonce
are dl&tllbllt@(l to the s,(lltlﬁtmrr relayvs R1—

R5 just as: ;11)019 described: mtll reference
poLu correcting relayv
| {CLZ) 1S ('011]}9( ted in sel'les in the main line
N _'(*11(*11113 W 1th 10]{11 ’\ILFJ and oﬂ’et*h corr ectmn_

- Inphase in the same nianner

A non-

as does Cox wct-

= “-'ﬁ_-111g relay CL of Fig, 1v; Fig. 1¢ being a-con- .

- 10

.u'hmmhtm m‘ this Plﬁ' () 1 the same sense
that 1t IS a (*untnmatmn of e, 10,
- what has' been said befme..

the oper -mon of"

~ the circuits and msfrument% .shfm h in Fig.

o 1n our Imontmn iz -—-—(“lllblllﬂ' each (Imnge'}

- from a spacing ‘ro_a 111.{11']11110 Impulse, or

c 6 will be olwlmh

“Tn I* 195,
mmm ot

12 111011151\{1 we ll]ustmte {)ﬂwl
apphmfr the lhmc idea involved

~ froma 111:11]{111# toa spacing 1111])11150 y ({oeain

20 i
T ])(}l'tumtv for correction.,

l.]mve mmtted the transmitting
- including the h"msnnttmn (]l‘-stlll)lltf‘ ,and

25 have c;hcm"*n only the receiving disty Thuterand
IR ing (hf-:fmlmter'h shown ag

. ing apparatus..
- 30

38

. certain of Figs.
o means for: eﬂmtmn correction by mtlm 1'e-
45 ace e]emtmn of tho 10(’@1\*1110'{
(hsh 1butel, as may hé requived. - |
o _;',_'j_.i_ous views;, ML, desmnates
. ceiving I'e]ay Wll](‘h in this
- 50 a8 a p(}l'u relay. ’lhele
- relays CL/ and CL”
- ment shown are both
: : :1'e1c1y%
| cordmg as the
contact with
ML controls the selecting relays R1—R5 ip-
‘clusive, through. dlbtrﬂmter'lmus RG1
- 81, as in the pr eceding figures.

. a current ]Julqe m the hne
. | ' N 60- '

e

Igs.

recei ving - distr llmter
- fnor*nm]]v driven at-

tardation or

B Sy stems opem‘mw by cur rent rev 015*1] mua;
t() aﬂ’m (1 .:m f:}p-—j

mg each current 1'0\01‘5"1] )
In I*ws ——11 mc]usne fm
mshumonts

other JLecerving insty mnonts. aml tlmt reteiy-

provide( only

wth vy 1s1ons for the ((mhol of one ;

m Figs, 7-11 represent only one qu: adrant

11
major divi

apparatus.
Figs. 1-6 inclusive correction of phase

W h](‘]l ‘disty llmtv

a4 speed shnhth' IN eXCess
of that of the - dmm]ttmﬂ' dl%flll}llit‘

T-19 mc]usne we mdl

Referl g now to Fig, 7+

instance i IS shown

011e or.the other

almatnu, of. wLw M1, -makes
1ts upper.or lower stop.

‘the (*ontu'f
broken" contact with ﬂm

af'tlon relay, betor
has

- From

| | ~segment of lmﬂ b
mmphmh we.

tadt with an A
- 82, o1 with an
S2:and 1, (as will
tributer is in pertfect phase 1e1*1+10n with the
“distributer at the -t
line)

recery-
It may be underatood that
_;the rept esentatmns of the receiving distribu-
R ter,
. ormajor (1]1]5::1()]] of that distributer,
. the preceding figures. it is clearly apparent
that the recelving d}strlbute}s shown in,
hay wmprlse more than: one
- 1sion and so may be adapted for
' more ﬂmn one set of receiving |
- In
s 'tcvomphqlwd by steppmn‘ backwarq ﬂw
40

From
and an 11 seoment. of

(L4

ture 78 of that relay 1/

breaks contact betw een spring 78 and stop
79, nheleupon the

“drawn back
by the relatively
. that 191..w to which cotl current 1s supplied
| LB tthIIGh condlwtms 85, 83

In
ate

'h'om

As in the ])1 en—?f
g '-‘md 84,

the main Hne re-
are two cor re{hnrr_ -_-_ML
‘which in the ay 1"t1‘l“(*- -
non- 1)(11‘11‘ del-w* w‘rmn_;: ~for an mstaut Hu(mﬂh the
being operated ac- 78

= ]{l‘\?’ B

Rel_‘ly'

Pleted
85, the armature

__-S(‘ and thence throngh RG2
- one of the

m‘ld}--_
buppomw :
wire I to ey erhef

the position of the ill'mafnw of relay MT,,

 the magnet of correcting rol av C‘L will be
~ ener n‘lzed but, since

- on one of
&2 at the moment of
and RT, 1191t11u 1'el*ly CL3 or l'elaV

1 298 622

batterv LB thl ounh conductor 80, the arma-
ture and i ipper wmp of relay ML conductor
81, armature contact spring 18, rear stop
IJ, and conductor 82 thumnh one winding
of the dlﬂelentml poLu lelay R6, conductor
83 and the main return (*onductor 84 back
to batterv.  This current
g’ thmunh relay R6, moves the armature
ot that: m]w to the ]ett thereby .con mpleting
another cireuit from battelv LB through

mpulse, in pass-

70

75

conductoy 85, the .:unrmue of lelfw R6, and

~condiictor 86 to. dlstubuter ring
thence; thwuﬂh br ushes BR

RG2 and

2 fo one or an-

othm of the. altel hated sefrmenh R and A of |

rmn 82, It ‘rhe brush’ BR) 15 1n. contact w 1th
one ()f setunenth

titfye tnmmh conductor
(*(mghwtm :SJ the magnet of relay CL3 and
“back to the opposite: pole of batterV LB.
Shquld brush BR2 be in contact with an R
‘at the: mstant, the cireunit
mll be ll’leG‘ld fhmunh conductor 90,
~,w1t(11 bb conductor 91 .md the magnet of
‘relay (LJc back to the -Opposite pole of bat-
“tery T, B It wil] l)e seen: that the cireuit

‘path from ring S2 is to relay CL3 or relay
L4 a('(mdmﬂ as th@

(adyv ance)
R retard) s egment of 1‘1110"
-be the case, if the. dis.

ana:m’rhnw end of the
the brush BR2 i« over one of the in-

auhtmn dnl.smm betueen an A segment
ring S,....r at the lllsfﬂllt

of “lt‘fl!dtl(m of relays CL and R6, no ejr-
curt will be

T 110

" to one mamwt coil of relay 6
('(mtmuos 1‘01 an mstant: onlv as-the arma-

armature of relay R6 is
to the position shown ; m g, 7.

weak: holdmg coil 92 of

batfel 'y

Upon the mtmn of the
to its low €1 stop, a (ll(lllf 18

completed
Hu(mn'h the magnet of rel av (‘L

and also,

of that 1*@1‘117 the b‘l(fk Stop 79 of that 1

and mnduotm 9 and thronfrh the

qtlmltml"of the coils of- polar 1@1 ay R7 back

to batfu‘ v: and thereby g cireuit is

h'om b*lttew LB throun*h
of relay R7.

CoOm-
(*011duct01'

AorR

3 qmments of rmg S2 to

~one of the relays (° L3 or CL4, and’ thence
th]s 1::-'-1,.1}7 1S 4 delay

spring 78
rear stop 79 a8
cnemt will hau, been COIleLtLd f1 om mam'

bac'l" to. battterv or,: should brush BR2 be

the - mbulatmn divi 1s10ns of rmg
actuation of relavs C‘L‘D

CL4 wil]

80
A the. circuit will then con-
87. switch 88 and

85

90

by ush - BR) 1S in con- )
5@01119111“ of rlnﬂ'-

95

100

(*omp]ofed to either relay CL3 or
(*11(*111t ﬂll()ll“h the: armature of

105

a]moqt 1mmediately -

110

aumtme of I'EI‘IV' --

115

armature. fsprmw )

120

and conductor

‘brush BR2 and

125

13¢



~ simply. upon whether the
ML moves in the one
that relay CL’/ controls, relay RT just as
- relay CL/ controls

1,208,622

be-actuated. It will be seen that whether

relay CL/ or relay CL/’ is actnated, depends
armature of relay
dirvection or the other;

yelay RG; and that*when

- ceither relay R6 or. RT is-actuated to close

“¢ircuit to ring '
relay CL3 or relay Ul according as brush

10

15

 CL3 is energized,

20

RG2, circuit 18 completed to

BR? is in contact at the moment with an A
segment or an R segment, of ring 523 while
if brush BR2 1s on an insulation division of
that ring S2 neither relay CL3 or relay Cl4
will be actuated. | |
A2 designates
distributer D2.

an electric motor driving

that- relay opens a shunt
a resistance RS2 1n
of the motor A2;

circult: 94—95 around
series with the field K2

and the field resistance of the motor bemng

thereby increased, tae speed of the motor A2
‘o increased. When .the magnet of relay
CL4 is energized that relay breaks the shunt

 96—97 around resistance RSL in series with

25

30

distributer D2 1n synchronism with
- tributer

the armature

of motor A2; the breaking of
which shunt 96—97 throws resistance RS
in series with the armature, thereby decreas-
ing the speed of the motor A2. It will be
obvious that control of the resistances RS2
and RS1 by relays CL3 and CT4, themselves
controlled in the manner

| the dis-
a1t the transmitting end of the line.

- Switch 88 18 'em[jlo-yed'fm' the sane pur-

35

40

45

n0

mithing _
when ﬁw transmitting _ |
‘ts eurrent impulse; brush BR2 of the recelv-

58

65

pose as switeh 76 1n Fig. 1*. It is to be un-
derstood that; when first starting up, motor
A2 will drive distributer D2 at a speed
slightly in cdvance of the speed of the RUEE
tributer at the fransmitting end of the Tine.
Switch 88 when thrown to the right or start-
ing position,
ments of ring
connects one R segment only of
Q0 to conductor 91. It will be understood
that at the transmitting end means, such as

39 from conductor 89, and

the switch 75 of Fig. 1*,18 employed to cause

e transmitting distributer to send a_cur-
rent impulse through the line once only m

ench rotation of that distributer. The re-

ceiving distributer D2 being driven at a

speed slightly oreater than that of the trans-
will soon happen that

distributer, 1t
distributer is sending
ing distributer D2 will be in contact with
that particular R segnment of ring S92 then
in cireuit, and thereupon relay. CL4 will be

operated to retard the speed of the motor
A2 s0 bringing the two distributers mto
60 |

proper” phase relation and synchronisn as to

Dond, L R
The synchronizing.

Fig. 8 is similar to that shown 1n

Fig: T, ex-
cept that the distributer D2 1s

driven by a

" driven tuning fork K.
o shunt avound resistance Loo
uit of the driving magnet ¥M of fork I,

“energized, the circuit

When the magnet of relay

described, will keep

armature of relay CL™

during such movement the Jeak

disconnects all of the A seg-

distributer

lir to that shown

tributer 1s stepped back
for mantenance oif proper

arrangement shown 1n

retartlation or stepping back) 1s
LaCour wheel PW, the magnets DML and

DM2 of which are alternately energized and

deénergized by the action of an electrically

and when the magnet of relay Cl1.3 1s ener-

gized the shunt around this resistance RS3
1s opened, the Tesistance RS3 belng

M, thereby increasing the speed of the fork

E. Relay CL4 operates & ratchet mecha-
in ¥ig. 1°
of relay CL4 15
of the ratchet magnet

nism similar to that illustmted
whereby, when the magnet

M1 1s closed and the ratchet mechanism op-

erated, as described with reference to ¥ig. 19,
slightly. -
~The arrangements shown in Figs. 7T and 8
form the subject matter of a

to step the distributer D2 backward

plication filed

August 21, 1915,
6641

Serial No.

divisional ap-

13

‘Relay CL3 controls- R
RS3 in the cir-

70

, _ thereby
placed effectively  m circuit with miagnet

75

85

In the arrangement shown in Fig. 9,

(which in general 1s simsilar to that-shown

in Fig. 7, except in the respects hereinafter
‘noted), the main- Iine relay ML, instead of
controlling delay action relays CL/ and ¢
CL/, as in Fig. 7, controls a relay CL/”/, the -
armature and two contact :

control a leak connection Y38 from battery L. -
95

points of which

When the wrmature of relay (177 18 1 con-

90

tact with either of its stops, current is Jed oft -

through this leak connection to such extent
hat neither of relays CL8 and ClL4 will be

operated. But when the armature ot relay @ -

ML is moved from cne stop to the other, the
respondingly from one stop to the other, and

and if the brush BR2 be on either an A seg-
ment or an R segment of

distributer D2, at

100

will be moved cor-

98 is broken,

105

that instant, one or the other of relays CL3

and CL4 will be actuated, so controlling the
speed  of
tl‘ibllt(‘t-l‘ D2,

The arrangement shown in Fig. 10 1s simi-
in Fig. 9, except that the
“distributer D2 is here shown as arranged to-

. LaCour wheel PW and elec-
tork I, the speed of
the distributer being increased, or the dis- 1
gributer being stepped back, as required for
‘maintenance of proper ]

be driven by
trically driven tuning

means such as shown in Fig. 8.
In Figs. 7, 8, 9 and 10 we have showil cox-

 rection means whereby the speed of the re-
distributer is increased or: that dis-
as may be required
phase relation.
showed
_that if the corrected distributer be arranged
~ to run normally at a speed différent from

ceiving

In Figs. 12, 1 and 1° however, we

the motor A2 driving the dis-

11C

phﬁS(-}, '1'81313'101'1,,]3)7

12¢

125

that of the .':,poi'recting_ distributer, correction
in one sense only (1n that case,‘correction by

!

by r stepr all that 1s
necessary. :In Fig. 11 we show another ar-

130




g5

T "ranﬂ'ement whereby corlectlon in one sense
| g.onlv 1s effected ;

| C.fl__"_

'  '1ela}

| H ;;£;10

'111e maln ]me 1el..—1,

y Wh]l(. from- the I\. b(‘“lll(’llt‘-; of 1111{1'

~connected to the arm ature of relay R’’’
. The two contact stops of relay R777’ aye con-

s
- thence to glotmd
R ig. connected to g |

" thence to ground, while one contact stop of
relay Rz is connected to the Inagnet M1 of
the ratchet mechanism preuoush (lu:u ibed.

Atow ill be noted that in the arrangement
1g. 11 the contaet U stops of the

ah{m nm this
‘mmam line relay
o to a
25
- -polarity. The
relay R77:gg

. moves- th(:, armature 01’ th
- tact 'with contact _stop 106,
B is operated by ba,ttm Ad 103
the .;umatme of main line
conducfor'lOl ring R(xz., brush
dny of the R fsc-frmentg of ring 82,
mnmtme ot relay R/ m(l;_

~any of the

o relay ML
" -BR2 and

S C{md@n <er

~ nected, the one to one magnet and the other
poLu relay R, and
The armature of relay

to: anothu mwnet of a

ML are (01111e(,ted the one
source: of uuuent of

of 1 elay ML

and through

The reh ‘Ra1
mld 104 t]ll{')llﬂ‘]

K,

one or- thL. other of the contact stops of that

~move the armature of that.

"IMD

‘relay, to one or the other
of rohw Ro. If the

denser K receives

of

. that relay
"--thp 107, If ‘however;

armature of Iela
againet f'()lltzlc |
a char ge from battuv 103
through one of the R segments, the- resulting
current flow
relay  Ra aetuates ‘the
to move such
the armature of re-
Jay R isi m contact with
"ch‘lr'gmg of the condenser
-~ wHl- energize the lower coil

1S

ar 111¢1t11r

of 1e]:w R and

with stop”

‘ratchet mec]mmqm 18 enorm/ed only when
contact is made botween th . umatuu, of re-.

]av Rz and stop, 108, .

In describing. the npemtmn of ﬂm Tig 11.}
ar rangement we will first assime that ‘the

brushes of the dlStl 1buter~s at the two E‘ld%

"ﬁot th(., lme wne L
¢ ‘e, 1 the arrangement
. ;'_shown (*01*1e(,t10n by retardation or steppmﬂf-_;
back; thu ‘correction being effected, howevel
by medm of current, 1werbal 1m a loc al cor-
-_1ect1{m eircult - controlled by the main line-
e ML controls
| '=-~...th10unh dlstrlbut(,r ring’ R(xz and Drush
{BEE and the A bB”IIlEHtS of ring

ae 1reult conductor 99 leada to a CUH(ILH‘JEI‘ K

‘main line relay

Impulse
52, 4 relay
=2
br llb]l BR2 ig
—of ring 2.
"_Heﬂment a cucmt
© tery 103 fhrotmh
:-.'Londucim 101,
_segment of 1'mﬂ* S

”“I !fff

generator 100 and

'_'I]m plcpaze%
g o peration.
move over the
to the next.
ring.
one polauty, the'_'«atlll against. its vight hand
other to a source of cuyy ent 'of the opposite -
polarity of the: armature of -
_ such that a. current impulse
Arom battu Yy 103 passing through the : arma-
- ture of velay ML, ring RG2, by u%h BR2 and
A ﬁegments of ring S2, to the
‘magnet coils of relay R”7, moves the arma-
~ ture of that relay into wntact with the con-
tact bt()l} 103, while a current impulse from
batter 'y 104, pmsmﬂ' through the armature
and the same circuit path to
the magnet coils of relay R’’’

a,t 1(-:-](11? mto -:,011-;-_- |

armature of relay
cotl of magnet Ra
g the ar nmtme of 1el¢1y
pﬂ stop 107, so
magnet M1,

ters at the two
Tfect phasé relation, and
‘operation of magnet M1 i
- Buat Tet us now suppose that the dlsi;nbu--
o1 at the two ends of the-
perfect phase relation:

of the magnet coils “moment the ar matuie of main line 1@1&}? ML,

RHH ;
t stop 105 when th(, cml-_"
Anstead of just entor ng
previously

through the upper magnet coil -
of

‘neétion with b:ltf{‘l v 103,

wmmnt
| BL.& W lth stuch a segment, fo]l(m mg the clos-

Cing of connection botu cen- the .:llllldtllle of -
;w]a'y ML and battery 103, will be too brief -

“armature -:l“:llll.bt._

its -t0p 106 the
K as deseribed -
R, which Aarmature, therefore,

relay into contact
108, The magnet M1 of the a previous transmission of
- battery 104 through the coils of relay R’*’")

‘will remain in- mnf.-lct with: .stop 106 :

with the next R

1 298 622

.—,ue mtatnw in 5yncnm—
nism and in proper phase 1elat1011
this condition exists the brush BR2 will be

~just enteri g upon the beginning or left ex-.

65
When

tremity of an A segment as the armature 6f

"@IL changes from one Posi-
tion to the other in response to a signaling
transmitted through line wire L,
We will assume that the armature of relay
MI-has just moved to the right,
]hSt
LX% the
1s established from bat-

eutumg an’ A segment

ring R(ﬂ bru%h BR? an A

;:md the coils of lelay

. to mmmd nmvmﬂ* the armature of 16-

~lay H’ & mto contact mth contact stop 10l::.
a cirenit path for the follow-

The brush BR continues to
A segment of ring S2 and on
.succeedmfr R betrment of that
armature’ of IeIay ML bemﬂ'

stop and- so in
103, when brush BR2

The

clreuit with . battery

“makes conhmt with bllCh bucceedmﬂ R Seg'«
1ment, a circuit is completed from ba,tte:ry 103
Thmuuh
_fductm 101 to ring RG2

-BR..,. and- the R segiment of TIg: b“) to one

the armature of leldy ML and con-
as before, - brush

side of the mndenser K, the othel side of
that condenser being’ connected thiough the
R’ stop 105 and upper

Ra against its up-
pww-utmg any action of
uluch 15 as it bhOH](] he. foy
un{[m the- condltlom lbwmed the {Il‘atllbll-

15 required.

__ ami‘ that, at the

moves to the right- tr: estdb]hh cireuit con-

ﬂu.., brush BR‘)

assuined, Ims ;tdmnce([ alonﬂ' an
A semnﬂnf until. lt 1 about to. lea,w tlmt
~In sueh ease the ({)l‘lt.:l,(,f of brush

armature of rel ay
(havmg
A2aInst its stop 106 OWIng to
an impulse hom

to permit reversal of the

previously been

when_the brush BR2. passes on into. conta(,t

and that
bI ush: moves over the A

the armature of relay ML,

ends of the lme are 1 per-
II(J mllectmn by the -

line are not in

.:m A segment s

| qegment the condenser i
- will be charged from battery 103, and the

}_'lower coil e:)f relay Raa WIH be energued and '

70

{ZE_

80

88

90

95

to ground, thmeb} hold-

100

105

110

115

120

and

125




10

15

1,268,622 .
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

line. |
At the next change-of polarity m mamn
line I the armature of the main line relay

ML moves into connection with battery 1045
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 S2 for a

~length of time for relay R”*" to be operated;

20

“armature. is already in contact with that
stop 106, not having been moved from that.

25

30

39

40

tery 103 passes througli the coils of

45

50

segment continued for
relay R’ to operate. _
passes to the next succéeding k segment, a

though no operation of that relay R’ oc-
curs, because, although the current froni bat-

tery 104 tends to move the armature of

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

stop 106 by the previous impulse-from bat-

tery 103, since during such previous- -

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

current impulse irom battery 104 charges

he condenser K and the resulting flow of
arrent moves the armature of relay Re mto
~eontact with its stop 107, '
the civcwit through the ratchet magnet M1

thereby breaking

and permitting the restoration of the arma-
ture and pawl of tliat magnet- to normal.
The next reversal of current in line wire L
moves the armature of relay Ml mto con-
nection with battery 103 and just as the

brush BRY passes over into contact with the

impulse from bat-
\ | - relay
R for u sufficient time to move the ar-

next A segient a current

mature of that relay against its stop 105, so.
“that when the brush BR2 reaches the fol-
Jowing R segment of ring 52 the latter por- .

tion of the current impulse trom battery
103, charging the  condenser I, does not

change the position of the armature of re-

lay Rie, which is still held against stop 107,
In other words, 1f the reversing relay

. R’’’ is actuated by the first portion of an

55

impulse, tra _
of the main line relay MI, whether that
impulse be positive or negative, the correct-
ing relay R is hot

- portion of that impulse: but 1f the revers-

80

ing relay TR’’’ is not actuated- by the first:

portion of an, impulse. by reason of sueh

first portion being too short. then the cor-
recting relay Ru is actuated, magnet M1
energized, and, correction of the distributer -

Bﬁh‘(‘ftﬁd. ' - ,- .
Tn the arrangement shown in Fig. 11 the

I|
\
J

ring 5L
back the distributer D2; whereby that dis-, -
tributer is restored to proper phase relation
with the distributer at the other end of the

sufficient

transmitted through the armature:

actuated by the second

15

selecting relays R1—RS inclusive are oper-

ated by polar relays »1-—rd, connected each

to a corresponding segment of distributer

‘The arrangement shown in Fig. 11 forms

the subject matter of a divisional applica-

tion filed August 21, 1915, Serial No. 46,642,
now Patent No. 1,191,933, dated July 185,
1916, - | |

In Tigs. 12-15 inclusive, we 1llustrate the
application of our improved means for cor-
rection to the well known Baudot correction
apparatus wherein.a magnet, when ener-
oized, pushes a pin into the path of a tooth

of » star wheel mounted upon a rotating :
member of the mechanisni driving the clis-
~ tributer brushes. whereby
“prushes are stepped back. Referring first to

Figs. 13 and 14, which figures 1Hustrate.

more or less schematically, the well known

correcting mechanism referred to. Since
(his correcting mechanism 1s well known we

“will'only describe it briefly.

A 1 .

 Numerals 109 and 110 designate two spur
“gears (109 being,
secured together by a screw 111, and mount-

preferably. a spiral gear)

ed upon the same shaft 112 so that they
rotate together. These gears ave. however,
loose with respect to shaft 112. 113 desig-

nates n motor driven gear which drives gear
109 and so drives the other mechanism to be
‘described hereinafter. Upon shaft 112 1S a
disk 114, secured to said shaft to rotate

fherewith., 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
dimmeter of which is greater than that of
‘pinion 117, pinion 118 being 1in mesh with

o third and smaller pinion 119 itself mount-
“ed upon a shaft 120 having bearings in the
disk 114; a star wheel 121 being mounted
upon the same shatt 120. There 1§ a fric-
tional connection 122 between shaft 116 and

pinion 118; 4. e., between shaft 116

| and
shaft 115.

so far described in operation, rotation ot

117 and thence by shaft 116 and frictional

connection 122, to pinion 118, transmitted
thence to pinion 119, will cause rotation of
‘disk 114: votation of star wheel 121 with
reference to disk 114, being prevented by the
jockev 123, so that the gearing is locked cand.

L | r

‘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 vn-
derstood this jockey will yield to force tena- -
Ing to rotate the star wheel with reference
to the disk 114. S
Tt will be seen that, with the mechamsm as:

85

70

75

20

such distributer

85
50
95
150
105
110
115

120 .

‘oear 109 transmitted by gear 110 to pinion -

125




brushes of the distributer. . . .

- tracted, a projection. 126 of by
Dbushes a pin 127 forward into ‘position to
oth of the star wheel 121 and

“1ts. armature 125 in
erence- to the star wheel,
‘magnet is energized and’ its armature at-
| of such armature

Ithe:‘stajr_ivhgeel_IJf;l_cl{jfﬂrd t _
of. one-”tqt)th,’_'fﬂ_nd._.th_'ereby to retard the

F

119, it follows that shaft 112 wil) be ro-
tated. This shaft 112 in practice 'carri'es':_tfh_e_ _-

. An electromagnet 194 is 'Iiiminted;- with
such position with ref-
‘that when “such

engage a .t

The effect of such

- brushes on shaft 112 with ‘reference to the
- gear 109, TImmediately after such retarda.

- tion occurs, the pin 127 is restored to . the

20

25

];1_'1-]y"_abm_lt'_the_’shaft' 112 and eac
‘when energized, to thr st forward a cor-
R ~In Fig. 12 we show

erly spaced angularly about shaft 112 of

Zresponding pin 127, Iy _ __
four such magnets,. 124a, 1245, 124,

position shown in Fj o,

ried by disk 114 (the circuit of magnet

124 having previous] Y been broken by other
| l'nezms-ﬂs'herein':ifter_,deScribed).*.' S
_ Referring now to Tig. 12: In Fig. 13 we
“have shown on] V.one correcting magnet 124; * |
Ing the ‘same, means for t
‘rent impulses from the one distributer to the

but it will be ‘obvious that there may be a
plurality of such magnets 124 spaced ango-
and each arranged.

1244, "which will be understood to be prop-

- Fige 13, each such magnet having an arma-

- not being shown 12,

-in. niunerons 01 the preceding q
_ brushes CBR in their rotation. suceessively
COHHGCt C()]llnllltﬂi()l' 3{1£][](1]]f5 SG]_* SG?—*- |

ving Z. Ring SG1 is

- 56G3 and SG4 with _ Ing _
- connected to.magnet 1240 and then ce'through -

3 c'ond_u'tjtm'_"lQQ,tr}-_l‘):tt_tf'%l-'_}':'-1'3.0? N -contact
- 131 of a correction relay 132 and ‘thence to
ring Z of the commutator CM (the magnet
- . of which 1‘?!11L}‘_’-ﬂf-1'3_2._l:l'l'%_ly_ be ,--Imdqr‘stmd‘??to_
| * the magnets M? and M2 |
- of Fig. I°% or to be in a eireuit. controlled

in the same nianner as the maonét of relay
Cl4 in-_-Fig.l?-01"-:thef:m:;_l_;(_,rn_etgof relay CI4 C 7 | |
~the transmission of code characters, if the
‘two distributers ' |

9b

80 _ 01 A4
- in Fig.'s, or Fig. 9, or Ifig. 10). . Each time

- ture 125 arranged to actuate a correspond-
35 nn'

Ing stop pin 127, 1270,

views; and such commutator is provided

(4. e.

r

- the correcting rela v-132 is actuated its arma-

 ture 1s-attracted, closing el - bat
bery 130 through contact 181 through ring

F

I

~ Inent shown in . !

four ‘opportunit; es for correction . during
181 -each rotation of the distributer: but it will
13 by a cam 128 car- '

~aadd

relation between sald distribuy _
. -]_"f"?”:f_-,"ht'111?0?GPGI‘Htmn1“1ll_m’l__edmtely to that
“end by

Oy 127c and 1274,
- These magnets are controlled by an aux-
"iliar}f‘é(‘jmn_l'nt-':l('(_)r",CM . which mav he under-
- stood to constitute additional rings of one
. of the distributers Hustrated 1n" previous -
40
~with the brushes CBR carried by
- shaft of the distributer X | 13.
~ the shaft 112) but insulated from such shaft.
~These brushes CBR therefore rotate wi th
the main brushes DBR1. BR2, BR3 and BR4
. of the distributer (such brushes BR1—BR%
| in Fig. 12, but being shown

figures) ; and. impulses for each c¢h

~rection of one or

and-contacts  dir _
‘correspond to a

the cireuit of bat-

1,208,622

Z ":;ti;'_d bluehesCBR to the. pn rticular seg-

65

ment of series 124 with which those brushes

~are in con tact at the instunt, 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:_'cqri?esl)'o_riding- pin of series
127 into ‘posttion to engage the star wheel.
~As soon as brushes CBR. leave the commu-

_ _ - tator segment to which such magnet of series
© retard t’hat"]star wheel dur; ng 1its rotation
. with disk 114 about the axis of shaft 119,
| engagement is to rotate.
through the space.

124 is connected, that ma gnet 1s deénergized
and its corresponding pin 127 is thereafter

‘restored by the cam 128, .

- In Fig. 12, four pins 127 are indicated
With means for operatin g them ; the arrange-

Fig. 12 therefore providing

be obvious that the number of pins 127 and

~operating means . therefor, may be greater
. or Iess,-ns,_-:"]eSifed_.-_ SRR T |
. What we claim is:- ST

L In a telegraph System, the:_con'lbiination-

of two rotary ; stributers, ‘means for driy-
‘ansnutting cur-

other, and for varying such impulses, -ac-
~cording . to con binations of a code hav Ing.

al odd number of mpulses for each chap.

acter, for the tr‘a'ns:_;n_1ss'i_6n;;df.signﬂls, and

means Tor maintainin g synchronism.between
said distri buters, COMprising . correction
mechanism ay anged to restor

ters, and to . be
- hy.any variation of s uch impulses from
the norinal occasioned by the transmission

“of a code character, if the two distributers

Are not in proper phase- relation when such

L variation occurs.
the brush
, In. Fig, 13,

. 2..In a telegraph Svstem, the combination
of two rotary distributers, means. for driv-

70

75

80

90

¢ proper phase

100

105

Ing the same, means . for transmitting cur- -

Tent impulses from the .one distributer to
“the other, and for varving the direction of
ding to. the combing-

such impulses: dccor _ .
tions of a code having an odd nimber of
aracter;.all of the im-
pulses from any one transmitting means be-
mg of the same direction except as the di-

ne or more of the impulses of
any one cha acter-group may be changed in
direction to cause such _clmrz_icter,-group to

'

nism arranged to estore

tion between said_jt'ligstjfib_l_'_l_t@‘fsg and; to “be

~brought into opeération immediately to that

enid by such’ current reversals, incident to

felation when such ‘a reversal oceurs.

* 8. In o telegraph system, the combination

B

ode-character, and means
for maintaining ‘synchronism between said
~distributers, comprising correction mecha-
g ' proper phase rela-

110

115

120

125

are not in proper phase




 of two rotary distributers, means for driving

10

the same, means for transmitting current

impulses from the onc 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 gynchronism 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

15

20

25

one transmitting means being of the same

direction except as the direction of one or
“more of the impulses of any one character-
oroup may be changed in direction to-cause

30 guch  character-group to correspond to a

40

45

transmitting means being of the same di-
rection except as the direction of one or
more of the impulses of any one character-

50

‘that end by any variation of such impulses
from 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.

1. Tn 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 &

code having an odd number of impulses for
each character, all of the impulses from any

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-

when such a reversal occurs. ¢
5. In a telegraph system, the combination
of two rotary distributers, 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

group may be changed in direction to cause

sitch character-group to correspond to a

- code-character, and means for maintaining

0d

60

~gynchronism between said distributers, com-.
' clock hand correction mechanism
and controlling means therefor comprising_- a
~ correcting relay operated by said current re-
~ versals and arranged by its operation to

prising

cause immediate operation of such correction

mechanism, if occasion for correction exists.

6. The combination of two rotary devices,

‘means for driving the same, and “electric
means for maintaining synchronism-between
said rotary devices, comprising means for

tributers are not-in proper phase relation

transmitting electric current from one such
. rotatifig device to the other and for varying

a7

6

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 sald connected segments,
& brush for such commutator, a circuit for

such brush and commutator to which are ap-
plied current impulses: corresponding to the
sional-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 R
"2 s

magnet to cause such correcting mechanigm.
to operate immediately, when said brush 1s
on one of said connected commutator seg-

applied to such commutator segment as
aforesaid. , s ._

means for maintaining synchronism between

‘ments at a time when a current impulse 1s

said rotary devices, comprising means for

w

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-

commutator having segments, a plarality 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,
a4 brush for such commutator, the number

net, one of said rotary devices comprising a

95

-

105

of the said segments of such commutator

being such that the brush passes at least cne

of the connected segments and one -of ‘the.

intermediate segments for each such signal-

110"

fransmitting current ‘variations, a -circutt
for such brush and commutator to which

to the signal-transmitting current variations,
and controlling means for said correcting

are applied current impulses corresponding
115

mechanism also included in said commutator

circuit and arranged to be operated immedi-
ately and in turn to energize sald operating"
magnet to cause such correcting mechanism

to operate immediately, when said brush 1s

ments at » ‘time when a current impulse 1s

applied to such- commutator segment as
| " ST 105 -

aforesaid. - . S N
8. The combination of two rotary devices,
means for driving the same, and electric

means for maintaining synchronism between

“on one of said connected commutator seg-

5

| S B _ 00
1. The combination of two rotary devices,

100

§—

4 - : [ — .
. ApF. 1
A L 11 L
" ka1 "

' "".F. -




,I_..,:E.Jléj
PR ""-'flpphed current 1111]}111%‘-3 (301‘1'68])011(11110' to
N signal-transmitting current - variations,.
“and- (,(mtro]lmh means for sald correcting
“mechanism’ also included in said commutd-j_;
tor cirenlt and arralwed to be operated 1m-
~ mediately and in turn to energize said op-
~erating magnet to cause such correcting
3?-':111(14:11.:1111:-111 to opudte immediately,

Csaudtbrush is on one of said connected com-'-f,
- said - operating mdﬂ‘net to cause such cor-
recting methamsm to ‘operate immediately,

80

| ~the

20 :

30

~osueh Ceurrent tm

_;Jll(".:llh for

S 'S:lld mtarv 1e1 ices, compmemﬂ' means for
< transmitting electric current frem one such -
-~ rotating devlce to the other and for varying
~such current for the transmission of signals, -
correcting mechanism adapted for reet,ormtraf_:
~ proper phftse relation between said rotating -

~devices, and comprising an operating m‘tg-‘;j

~ net, one of said rotary devices comprising a

'. }jeommutator having segments, a plurality of -
which: are conductne and are electrically
. connected. and -are separated from one an-
~  other bv-intermediate segments electrically
- insulated from the said connected segments,
. brush for such eemmutatm. a circuit for -
such brush and commutator to which are
~ electrically insulated from the said connect-
ed segments, a brush for such commutator, a
circuit for such brush-and commnutator to

‘mutator segments at a_time when-a current
‘_-1111])111-:.e 18 1 ’)p]wl to such coml’nutator'mr-,f
~cult as atol esmfl and means for limitine: to
~a fraction of the duration of the correspond-
- ing current variation. the period of .«.11)[)11{3{1—
tmn of current to such commmtator circuit.

<Il ving the ‘game.

rotating devices, and comprising an. operat-

Cprising a commnitator having segments, a

Celec tnm]h

55

) ;._mn

. plurahty: of which are (tmductlw and are
- “and  are separated:
frrom one another by infermediate segments
o eleetrically insulated from the said cmmeet- :
0 ed segments, a brish for such commutator,-
‘fnuult for suely brush and commutator to._'.'-
are’ d])])l](‘d current impulses corre-
_sl}mulm“‘ to the In'lml transmitting current
O yariations, and: mntml]mn‘ means fnr'sal(l_
o f"(-:mutnw meckanisim also included in said
©commtator cirenit and. 11‘1,{111#(*(1 to be op-
erated immediately and in turn to energize
ause such u)uect-;r
lmmedmtelv,;

connec ted

smd operating magnet to
‘mechanism: tn ‘operate

I\ hen' said brush is on one of said connec ted
~commutator segments at a time w hen a cur-

o rent imptlse 1S d|)])ll(,d to' such commutator
cirenit as atmtsaltl. and a relay arranged to
- limit. to a fraction of the duration of the

-'..--_(011{%pumlmfr current variation, the. period

of applhe 1tmn of (,urwnt to sut"n cmnmuttt-"
'-tm ('mult L - | |

when

~cireult as aforesaid.
"-,'_(*fmmmtatm cirenit and arranged to limit.
to a fraction of the {lumtmn of the corre-
_'”.spondmfr current variation, the period of
—apphe mon ot (-turent to amh commtator
i'mlcmt SRR

The mmhmatmn of two rotary devices.
and electric
Cmeans for maintaining sy 11(:]110111%111 l)etween___:_'_
~sald rotary devices, comprising means for
5 tz{malmttmfr electric current from one such
rotating devi ice to the other and for varyving -
- the  transmission of sifr-—'ﬁ;
~mals. correcting michanism adapted for re-
. .storing proper plmae relation between said
L 214()}.
o ing miagnet. one of sakd rotary devices com-

'meam for {h‘l\lllﬂ the SANE,

1298822

10 The comblnatlon of two rot‘uv de-
vices, means for driving the same, and elec-

*_jtl‘l(, means for maintaining wnehmnmn

between said 10t.:wy fletflces, COMPprising
means for trfinsmlttlntr electric current from

one such rotating: device to the other and for
varying such current for the transmission of
signals, correcting mechanism adapted for
j restorm,e; proper phase relatmn between said

rotating devices, and comprising an operat-

ing magnet, one of said rotary devices com-

65

70

70

prising & commutator having segments, a

~plurality of which are conductne and are

electmcdlh connected, and are separated

from one another by mtermedmte segments -

which are applied current 1mpulses corre-

80

sponding to the signal- transmitting current

variations; and’ controlling means “for sal(

 correcting me('ham%m .:1150 included in said
commut‘ttm circuit and ‘arranged to be op-

erated unmedldtel and in turn to energize

when. saicl bmsh s (m one of satd connected

"-_{Ollillllltclt()l senments dt A time when a enr-

rent impulse is. app]wd to such commutator
and. a relay in such

T he combnmtmn (Jf tu O ItJt.;u v {l{‘\ 1COS

“and e]etme
means for mdmtdmmtr H\’llL]lIUIllHIll hetweoen

~said_rotary devices; comprising means-.for
::-"tfclllfnllllttll'lff electric current from one stch
Crotatine device to the other and for
v - such current for the: tranalmsemn of Hl”‘]hl]"ﬂ

'y III“

90

100

105

correcting mechanism “adapted for restoring

proper: ph%e relation:between said I()hltlll“
~devices, one of said rotary devices COMPLIs-
ing a commutator having segments, a pli-
Q. 'f'm]ltv of which are mnﬂm tive and are elec-

trically conhected, and are separated from

‘one another by intermediate segments elec-
“trieally insulated from the sm(l connected
‘-‘sefrmente, a brush: for such commiutator, a
- erenit for such brush and commutator to

which are applied ‘current impulses corre-

:spmulmfr to the signal - transmitting cur-
rent mrmtlon.s, and controlling means for
said correcting mechanism aleo included in
osard eommutdtor circult anfl arranged to be
;__'_upemted 1mmed1dtely and in tnrn to

ause
stuch cor I'E'Ctlnﬂ' meehamem {0 ()]}(‘1 ate -

mediately, when said brush is on one of said
" connected commutator segments at a time
“when a current- nnpulse 1s applied to such
“commutator circuit as aforesaid, and a de-
b ,LW actlon relav armnged to limit, to a frac-

110

115

120

125
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tion of the duration of the corresponding
current variation, the period of application

- of current to such commutator circuit.

10
5

' commutator, a relay in the circuit connect-

25

30

12. 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
impulses from the one distributer to- the

other, and for varying such impulses for

the transmission of signals, correcting mech-
anism adapted for restoring proper phase
‘relation between such distributers, and com-
prising an operating magnet, one of such - nect _
1 ‘pulses from the one distributer to the other;
and for varying such impulses for the trans-
‘mission of signals, correcting ‘mechanism

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

ing said distributers and arranged to repeat
into such commutator circuit signaling m-
pulses of the circuit connecting said dis-
tributers, and controlling means for sald

. a "

L

correcting mechanism also included in said

-
L]

commutator circuit and arranged to be op-

erated immediately and in turn to energize

ing mechanism to operate immediately, when

" gitech brush is on one of such connected com-

~ application, ‘of current to such commutator

40

mutator segments at a time when a current.
impulse is applied to such commutator cir-

- cuit by said relay, and means for limiting,
-85

to a fraction of the duration of the corre-
sponding current variation, the period. of

circuit.

1'.3. In a, 'felegraph System, the combina-

tion of two rotary distributers, means for

driving the.same, means comprising a €on-
necting circuit for transmitting current im-
pulses from the one distributer to the other,

and for varying such impulses for the trans-

e
c;-l

. mission of signals, correcting mechanism

L

adapted for restoring proper phase relation

between such distributers, and comprising an

55

- 80

operating magnet,

~ anism also

L |

“‘eomprising a commutator having segments,

50 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

circuit for such brush and commutator, a
relay in the circuit connecting said distribu-

ters and arranged to repeat into such’ com-

mutator circuit signeling impulses of the
circuit connecting said distributers, and
controlling means for sald correcting mech-
included in said commutator cir-

. cuit and arranged to be_-pperated_ immedi-
 ately and in turn to energize said operating

~ magnet to cause such correcting mechanism

said operating magnet to cause such correct-

one of such distributers

- such commutator. .
16. In a synchronous telegraph system,

to operate immediately, when said brush is )
“on one of such connected commutator seg- AP
ments at a time when a current impulge is - o
‘applied to such commutator circuit by said = |
relay, and a relay in said commutator cir- -
70
‘the duration of the corresponding current.

cuit and arranged to limit, to a fraction of

variation, the period of application of cur- -

rent to such commutator circuit, - .
combma- o o

414 In a telegraph system, the

tion of two rotary distributers, means for

driving the same, means comprising a con-

‘necting circuit for transmitting current im- -

adapted for restoring proper phase relation =

-

between such distributers, one. of- such dis- e

tributers comprising a commutator having -

‘segments, 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- -

mutatqr, a relay in the circuit c'onnlacti_ﬁg'_ 90 )
said distributers and arranged to repeat into = -

‘such commutator cireuit signaling: impulses .

of the circuit connecting said distributers,
and controlling means for said correcting

mechanism also included in said commu-

tator cireuit and arranged to be operated
Jmmedlately and in turn to cause such cor- =
recting mechanism - to operate immediately,

when said brush is on one.of such connected
100

commutator segments at a time when a cur-

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-

thIl of the eorresponding _Qurrent variation, .
“the period of application of current to such

commutator circuit.

105

15. In a 'synchrono'us_"_telegraph system, )

‘the combination of a rotary distributer com- .
1o

prising a commutator and a brush therefor,

‘means including current reversing means

for transmitting electric current signaling

recting mechanism for the distributer com- =
'Prls.lng altl Operatlng_;electrg'.magnet and a

circuit therefor controlled by such commu- °

impulses to or from such distributer, cor- o

115

Signallng imPUISBS- C&USlng Sﬂ.]_d clorrectlng. .

correction arises, immediately. following a

‘mechanism to operate, when occasion for
| 120
current. reversal incident to such signaling
impulses, and means preventing more than -

one operation of such correcting mechanism

for each individual closure of circuitthrongh =~

the combination of a rotary distributer com-. -~
prising a commutator and a brush therefor, -~




S jueanq mc]ndnw curront rey mc;mg means for apphc‘ltmn of cm‘rent to csuch condurtive
| segments -

1 msmitting elv(,trn:, current sltrlmlnw 1m-

]___5:

~pulses to or from said (l1~at11butu Loll'e(,t-'f'f"
ang uwduunsm for the distributer comprls-'_,'-;
t and a cir-
et therefor controlled by such u)mnmtatorﬁ,f
- _f'---_nn{l brush. means operated by said s signal-
- -ing impulses causing said- correcting mecha-
' --:':'111--,m to operate, u]wn OCCASIoN - for correc-.
tion arises. zmmeflmteh following a current
oreversal meldent to such «-,fﬂ‘na]mﬂr 1111pulses.:_} =
o and mieans comprising a wlm and N Clpcmt,;i_'{onﬂnnatlon of a rotary distributer CONIpPriS-
~theprefor preventihg more, ‘than one opera-
~tion of such cor recting. IllQ(hdIl]SHl for each

nnlnulu;ll Llusme ut (11‘(*111t thmuﬂrh Slmh'

ing.an operating electromagnet

N ¢ ommutator,

A7, Inasy 11(]11 mwu% telefrl ..-l])]l <y stenh tlw
seginents of.

?r.f mulmmtmn of a m‘ml v {]l%fl‘ll}llt{‘[ um!pnc,-

- Ing 4 commutator and a brush therefor, COY-
_ t‘(‘tlllﬂ‘ nwclmmsm for-the distributey mm--
© prising an operating electlmnaﬂnvtf and

S elremt thm*(*fnr'mntmﬂod ln* snch mmmn—-}r

athe means: cuntrollmg the apphcatlon of cur-
~ rent-to such commutator, such .delay action
than one operation of such correcting mec hm-;iwl% arranged to close.a ho]dmg cireult,

"';_-t]u'mmh the Sald electronnﬂ'net

tator and brush. and means comprising

- relay and'a circuit therefor ])Iu"vntlmr More
25
R -,_-_m%m for each individual closure o‘r Htl(‘]‘l (11-;._

o _{-mt through said, commiitator,

18, Ina wnchl onous telegr: apl 1 SV -,tvm tlw;_;

A fmnhumtlon of a rotary {llatubuter {-nmpna-

g5

60

‘to such commutatory
- ranged toclose a lmh]mu ¢ nom‘r thmnﬂh tlw_
"ull{] (*]D('hmlmwnot R
20, In a syne hmrmua telegrs dph Sy ht(‘lll the'f---
;mmhm ation of a rotary {]]"%fl ihuter compris-
ing a_commutator divided into segments al--
~ternately’
. brush for such conmutator, means arranged
d]f("ln‘ltf’h to app]\.. and to m

35 than one operation of such correcting mecha- :
I nism for each indiv idual closure of --11(*11 cu-f
cuit through said commutator comprising-
“means for clmmrr a holding circuit through =

S sad vlmtwnwrnet h)llomnﬂ' the closing: of
- 40 the circuit thmuﬂh the comnmtdtor to %ald
- B v]o{*trmn‘wnet S | -
19, In g sy m*ln ONnous tv]ot‘r 1ph SV stom the .

| '_'(mnlnnatlon of a rotary dhh]hntm (‘Oll]pl 18-
-vmnlmmhnn of a rotary (hshlbutm comprm—-

mng a ummmtatm div ided mto C;errmentb a]-
'tmna‘rvh insulated and conductue.. and a

o alternately: to dp])h*., and to mtmlupt the ~brush for such (mnmutatm. means. almnf:ed

"-_'_-..rtp]}hca‘rmn of.. current, to. such (()ll(lll('thb-
- corr G('tmrr
nwclnnnsnl for the distribnter mmpl ISing an
'opm ating f=1(‘-(*t1rnnmrlwt ;111:1 (o crrenlt thme-- :
S Fommutator rand
o '--'--._'111 ush, and: mmtact MeANS controlled lw the -
“means contiolling the application of current

such contact means ar-
to such commutxtm, and itsell also control-

o .'-inﬂn a, (-;On]n‘lut(lt(}l' (11\ ]{] ('-"'(l_ lllf{) H(‘“‘lll{‘lltﬁ a I'
- Dbrush for Hll('ll (*mnmutdtm., Means ﬂllﬂ““'(‘d 3

fﬁmateh Ansulated and ledu(tlw

segnents nf the (*mmmlt wtor,

ln stich

('ont rolled:

ansulated and mndurhw

“Hor

“ofor

Ing a commutator and a brush therefor. cor--
© recting mv(lmmsm for the distribiter com-
o prising an- (:;pemmw electromagnet

Ceiremit therefor mntml]ed by amh cmnmu-_,

and a.-

“ségments of the | commutator,
'nwvlmmam for the distr ibuter C(}EI]I)I]%IH a1
operating electromaguet and a circuit there-
for contwﬂod by - ‘-ﬂl(‘]l

‘of the commutator, “correcting

']llECh:llllbI]l for the distributer comprising an

operating elutlonmtrnet and a circuit there-
contmllul by such -commutator and
brush, and a relay controlled by the means
controlling the : application of current to such

'mmnmtﬂtm. such relay .:111'anged to close
P }mldmﬂ' ('llf‘lllt thmmrll the 5a1d electlo-

magnet.’ SR | |
21, Ina Sy nchmnous te]egmph %Vstem tht,

~ing a commutator divided into segments al-
‘ternatelv insulated and conductnea, and a
brush for such commutator, means arranged
+alternately. to apply, and to. interrupt the
application .of. current to such conductive

the cammutator correctmﬂ

- mechanisin: for the distributer comprising an
~operating electromagnet and a circuit there-
{{)Iltl olled by such “commutator and -
“hrush, and a delay action relay controlled by

In a synchronous telegraph Svstem the

*.umﬂnnatmn of a rotary distributer compris-
ing a commutator divided into segments al-
ternately Insulated and. cunductlv |
hrash for such commutator. a main cm*rect,— :
~ing relay arranged alternately to apply, and
to mturl upt the application of, current to

~tator and brush, and means ‘preventing more ~=uch conductive segments. of ‘the commu-

and a

~tator, correcting nwclhumnl for the distrib-
Tter. comprising an operating e]ectmnmwnet
Cand accireuit ‘therefor C{mtml](,d b\"bllf‘h

(mmnutatm and lnush., and' a- ILIM Con-

trolled by said main (*0110(3‘[1110' 1e1m and
also (*nntlt‘}]]mtr such circuity -and 111‘1.-.111@0(1
to close a holdmn ommt ﬂmmtrh the said
electy nmwnet '

93, Tna sy ]1(‘]11 ONONS tv]wri aph system, the

~alternatelv to applyv. and to ntervupt tlw

65

70

79

85

90

95; |

100

105

110

applic: ition - of, current to such conductive

‘commutator and
br uc,h.. a. delav .action ur-Ln (‘()llfl(ﬂ](‘d bv the

“means controlling the application of current

~ ling the application of current to such corn-
-muhtor Cand another relav controlled by

“stich delav action IeLn and. arranged to
closea: holding clrcmt thlmwh ﬂm aud_

and ft’_'--t*lovtmmfmnet DT e

24 In a- sxnchmn(;u% teleﬂ‘rlph sy --tmn

_rupt the ‘the f'ombnmtmn Of a 1'0* ry dl‘-stubutm' com-

| couottmfr_

115

120

125



- prising a commutator divided 1nto segments

- abrush for such commutator, a main correct-
ing relay arranged alternately to apply; and

1,208,622

alternately insulated and conductive, 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

'_10

15
20

26

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

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-

- tromagnet. |

-

25. In a synchfonﬁus telegmph system,

 the combination of a rotary distributer com- -
prising a commutator divided into segments.
. alternately insulated and conductive, and 2

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

* application of, current to such conductive

30

segments of the commutator, and means ac-
tuated by said circuit when completed, for
- closing a holding circuit through the magnet

 of said ratchet miechanism to prevent. prema-

~ ture deénergization of such magn

35
~ prising a'commutator divided into segments

et. o
'96. In a synchronous telegraph -system,
the combination of a rotary distributer, com-

- alternately insulated and conductive, and 2

40

" prush 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

45

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
~the application of, current to such conduc-

- 50

‘tive segments of the commutator, and means -
“actuated by said circuit when completed, for
closing a holding circuit through the msa

- of said ratchet meéchanism around the said

&b

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

magnet. |

- 27. In a synchmneué té]egmph 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

through said magn

onet;

HE . . . e . .
- R . . - " .
. . . .
. . . . .
a .- ) .
. [ . -

. ’ ) . . .

.

brush to said magnet, such corrvecting mecha- -~

nism comprising contact means operated by
the ratchet mechanism and arranged. to

break the saxc Cil'Cil;it after one <troke of the | o

“ratchet 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 the ap- - o -

plication of, current to such conductive seg-

- 98, In a synchronous telegraph system,

‘ments of the commutator, and  means actu- .~
“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 mechanismto
prevent premature deénergization of such |

- 80

- 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 oper- . -

ating the same, a main correcting relay ar-

ranged alternately to apply, and to interrupt o

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
‘¢ircuit after one stroke of the ratchet mecha- -

90 .

nism has begun, and to restore such circuit

during the opposite stroke of such ratchet : }

mechanism, and a further relay controlled

by said commutator and by said delay action -
relay and arranged to close a holding circuit

tact means of said ratehet mechanism.
29. In a synchronous telegraph system,
the combination of a line circuit, a rotary

et and around sald con-

105

distributer, means including current revers- . E

“ing means for transmitting current impulses

through such line cireuit to the distributer =

for the transmission of signals, said distribu- 11
‘ter comprising a commutator and brush

therefor, one of which is rotatable with re- '

spect to the other, such commutator divided - L
into segments of a number such that at nor- |
mal rotative speed the brush passes at least o
one of such segments for each such variation

1s

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 hwth
by the current variations in the line ¢iremit =

and by the closing of contact between seg- . -
125

ments of the commutator and the said bru h, '
and arranged to energize said - operating




55

- magnet 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
- 5 current reversals in said line circuit. -
. 80, 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- -

‘through the transmitting commutator to the
~ DIne circuit and comprising a plurality. of _ . an
- sets of contacts adapted to be set up in vary-  said distributers -arranged: to connect each
-~ Ing combinations for the transmission of tra '

. characters in code form, correcting means
tor the other of said distributers arranged
.~ to be 1nfluenced both by the correcting com-

~ mutator of such distributer' and by trans-

 mitted signals in the line circuit to restore
- phase coincidence of the two distributers.in
~ 25 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 correction mechanism, one of said transmit-

 commutator, and’ means for disconnecting

30

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 co

35

cuit 1s so closed.. . .

8L In.a synchronous telegraph system, o
- the combination of a:line cireuit, two rotary. © -33. A synchronizing system comprising 100
- distributers connected by such line. circuit, ' )
- one of such distributers comprizing a seg- -
mented transmitting commutator, the other
- ofsaid distributers comprising a correspond-
- . 1ngly segmented correcting commutator, in-  moving bodies into synchronism, and means 105
- dependent means for driving said distribu- NS
| _ ters, transmitting means operating. th rough -
» the transmitting commutator to the line cir-
. -cutt 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-

- of said distributers arranged to be influ-

 enced both by the correcting conunutator of
3 such distributer and by transmitted signals
~in_the line circuit to restore phase coinci-
o dence of the two distributers in the event of

~_non-coincidence in phase, switch _nieans

imutator to which cir-

© Lseseee

ously a cireuit through said transmitter
‘magnet, and means for disconnecting from
‘said correcting means at will and so long as
required, all of the segments of the correct-

65

Ing -commutator except that segment cor-

_responding to the particular segment of the
transmitting commmutator to which cireuit is

so closed. o o

- 32, Inasynchronous telegraph system, the

combination of a line cireuit, two rotary dis-

tributers connected by such Jine circuit, a

i _ - plurality of independent transmitting means

- tator, independent means for driving said -

. distributers, transmitting means operating

.15

70

75

~and a corresponding plurality of independent

-~ recelving means, each transmitting means and
1ts corresponding receiving means connected

‘through said distributers and line cireuit,

80

trahsmitter 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

85

- such that each reversal of the line current af-
fords an opportunity: for operation of such

90

~ting means arranged to send through the
“Iine, when at rest, impulses of one direction,

| a-notl}er-' ‘to send through the line, when at
- resty “1mpulses of the opposite direction,

05

~ 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. -

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

tion of each movement. -~

controlled thereby for insuring the. comple-

- 84, A synchronizing system comprising
two rotatable bodies having independent
~driving members, shifting means for intro-
ducing relative motion between one of said
cters 1n-code for , _ | bodies and its driving member to bring said
. net and-means: operated - thereby’ such that = '
- the magnet when energized holds said con-  m
- -lacts- open, correcting means for the other shifting action, and mechanism controlled by
sald shifting means for releasing said lock-

110

‘rotatable bodies into  synchronism, locking
~eans’ for insuring the completion of each

115

ing means. -

. 35, A synchronizing system comprising an

- Independently driven fransmitting current
_collector, a recelving current distributer hav-
~on-¢( (e - phat AL ns ing a brush earrying arm;.
- adapted to close at will and. for so long as - resp
60 required, and independent of said transmit-
~fer contacts, the transmitting civeuit con-.

- hectlon to one of the segments of the trans-
- mmitting commutator arnd to close simultane-

120
& driving member

“therefor, means responsive to current im-
pulses controlled by said collector for pro-:
‘dneing relative motion hetween said arm and
~sald driving member. and loeal cireuit con-
- nections eontrolled 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.-. -
36, A.synchronizing mechanism compris-
5 ing a contact head, a brush carrying arm as-

 gociated theréwith, means for rotating said -
_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-

magnet, and circuit connections controlled by

said elements for affecting said circuit. -

In testimony whereof we have signed this

specification in the presence of two subscrib-
ing witnesses. ' -
- - GEORGE M. YORKE.
~ GEORGE R. BENJAMIN.
Witnesses: . |
- Lewis McKisick,
~ G. A. Fige.
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