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SPECIFICATION forming part of Letters Patent No. 562,004, dated June 16, 18986.

Application filed January 8, 1895, Serial No. 534,171, (No model.) Patented in

England December 15,‘ 1886, No, 16,485, |

March 5, 1888, No. 3,359, and January 11, 1889, No, 506, and in France September 13, 1887, No. 185,824,

To all whom tt may concerw:

e 1t known that I, EDWARD F1TZ GERALD
LAWwW, a subject of the Queen of Great Britain,
residing at London, England, have invented
a certain new and useful Means for Control-
ling Mechanisms, (patented in Great Britain
in and by Letters Patent No. 16,485, dated
December 15, 1886, No. 3,359, dated March 5,
1888, and \To 506 dated Janualy 11, 1889
and in I‘'rance in and by Letters Patent No.
189,824, dated September 13, 1887,) of which
the following i1s a specification, reference be-
1ng had totheaccompanying drawings, where-
1 similar letters and figures denote corre-
sponding parts.

My invention relates to that class of tele-
graph systems known as the ‘‘synchronous
multiplex telegraph,” wherein a single line or
conductor is employed to connect a commu-
tator at one station with a commutator at an-
other station. There is a rotating trailing
brush or equivalent device, to which is at-
tached a toothed wheel Influenced or con-
trolled by a current from the mainline. This
operates to make contact successively with
the insulated segments of the commutator.
Hach segment of the commutator is a part of
a branch circuit in which is connected an
electromagmetic or other communicating in-
sirument. -

The objects of my invention are:

First. To give to the rotating brushes at
cach station such a high speed as to render
1t 1mpossible for an operator,in the ordinary
course ol signaling, to depress two keys in
succession without an entire rotation of an
arm occurring between the releasing of the
first key and the depression of the second.

Second. Inthemethod of securing synchro-
nism between the rotating commutator of the
several stations, which consists in increasing
the speed of rotation and the weight of the
rotating parts to a point where the momentum
thereotf overcomes interfering vibrations, and
in making the mercury-box proportionately
larger and heavier than heretofore, and in
varying the quantity of mercury in the mer-
cary-box, whereby the momentum of the ro-
tating parts may be increased to any desired
degree. "In this way I am enabled to directly
contml the toothed wheel of one rotating ap-

tating apparatus.
for alterations in speed due to variations of

paratus by electrical 1impulses transmitted

over the main line by the aid of the otherro-

In this way I compensate

electrical impulses, and I overcome or obvi-
ate the effects of vibratory movements com-
municated to the revolving parts by the strue-
tures upon which they are mounted, as well
as other causes.

Third. My object 1s also to prowde in a .

telegraph system of the character described,

being depressed will maintain contact until
the rota,tmﬂ‘ arm has completed the circuit of
168 partwulal branch. In this way it is im-

pression of the key, even with the increased
high speed of revolution of the commutator
apparatus forming
vention, without a eomplete revolution of the
brush.

Fourth. My object 1s also to provide, in a
telegraph system of the class described, a com-
mutator-table which may be regulated or ad-
justed so as to have the trailing brushes at
several stations bearsimultaneously upon cor-
responding segments of the respective com-
mutators.

IFifth. Toprovideamultiple-contactswitch
designed to transfer communicating instru-
ment from one branch circuit to &110’511@1 at
will.

Sixth. To provide, in a telegraph system of
the class described, a commutator-table hav-
ing comparatively few and broad contact-seg-
ments, so as to permit the effective working
of the apparatus at an exceedingly high speed
of revolution of the brushes.

My invention provides improved and sim-
plified means whereby electricity may be use-
fully employed to effect the operation of a

¢ a characteristic of my in--

55

‘an improved transmitter or key, which upon -

possible to give a double signal with one de-
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plurality of distant mechanisms, not only for .
signaling telegraphically, but for many pur- .

poses useful in the arts, including the opera-
tion of type-writing, type-composing, matrix-
making, type-casting, or other news gather-
ing and publishing apparatus, so that the
more rapld and simultaneous receipt and
printing of matters of interest may be effected
atb & Oleatly reduced cost; and my invention
consists in the new and improved methods
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and devices and combinations of devices em-
ployed in effecting the results which I attain,
and hereinafter set forth. -

My invention comprises the employment,
in combination with each of the type-setting,
type impressing or printing, or other instru-
ments, (or the controlling mechanism of such
instruments,) of asuitable commutator, which
is provided with contact pieces or strips in-
sulated from each other and preferably hav-
ing only some of the contact-strips upon these

commutators to correspond with one or more

of the keys or levers at the receiving instru-
ment,while theremainder are advantageously

used to synchronize the commutators at both

the sending and receiving stations or to send
Morse or other signals, so that the desired
result will be obtained. The advantages of

the use of such a commutator are that only

a single wire between the sending and receiv-
ing stations need be used, while the sending

and receiving may be accomplished at a very

high speed and with a commutator having
comparatively few contact-pieces, and I pre-
fer to make the segments at one station a lit-
tle wider than those at the other.

Referring to the accompanying drawings,
showing a preferred embodiment of my in-
vention, Figure 1 shows an improved commu-
tator nseful in effecting the synchronism at
both stations. Tig. 2 is a plan view of such
commutator. Iig. 3isa plan view of my pre-
ferred form of reed apparatus for influencing
Ifig. 4 shows the
form of transmitting contact device which I
prefer to employ. Fig. 5 shows the appara-
tus at two separated stations A and b.

The form of commutator which I prefer to
employ is that of a circular table having seg-
ments upon its face, the said segments all be-

inginsulated from each other; but other forms

Referring generally to the
form of commutator shown in Iigs. 1 and 2,
this isamodification of the well-known motor-
magnet and transmission-wheel called * Le
Cour’s phonicwheel,” and the principal parts

of my commutator apparatus are the base-

plate 1, provided with binding-posts 9 10, and
a vertical rotary shaft 2. A circular table 3
has a series of insulated segments 4, arranged
around the shaft 2. Upon the upper end of
the shaft 2 is mounted a toothed wheel or
disk of magneticmaterial 5 and a radial arm

- 0, fastened to shaft 2 and carrying a trailing

55
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tator-segment at the other station.

brush 7 on its free end. The wheel 5 is ar-
ranged to be rotated by means of electro-
magnets 8, the coils of which are connected
to the insulated binding-posts 9 10.  The said
magnets S may be included in the main cir-
cuit or may be included in a local circuit.
The contactstrips orsegments are arranged
upon the table 3, s0 as to be capable of rotary
adjustment, by means of the handles 113 or

by other means for effecting such adjustment,

and this is to adjust the commutator at one
station to coincide with the desired commu-

In con- |

nection with this commutator I provide means
whereby one line-wire is used to transmit elec-
trical impulses from a controlling-reed at one
station to control the motor-magnets at the
several stations. Upon the same line I also
transmit the electric impulses for operating
the levers or keys of the receiving or type-
setting or other machines at the other sta-
tion or stations. I use some of the contact-
segments of each of the commutators at the
sending and receiving stations for the trans-
mission of impulses from the sending-station
to the clectromagnets operating or controlling
the motor-magnets at the several stations.
For instance, I may reserve for this purpose,
say, eight contact-segments of the commu-
tator at the one station for transmitting im-
pulses through the corresponding segments
of the commutator at the several stations, the
remaining segments being used for operating
the levers or keys of the type-setting or other
machines or forother purposes. Ican, how-
ever, useany other desired number of contact-
segments for operating or controlling the mo-
tor-magnets. - |

To maintain synchrouism of the commuta-
tor-motors, I employ in combination with the
rotary toothed wheel 5 of the several commu-
tators a box or case 114, containing a large
and variable quantity of mercury, but suffi-
cient to insure and maintain by 1ts momern-
tum uniform rotation of the wheel between
the reception of the impulses by the motor-
magnet through the brush, inasmuch as the
wheel would be liable to stoppage or altera-

tion of speed on account of the temporary

cessation or variation of the electrical 1m-
pulses, and to overcome the tendency of vi-
bration of the apparatus communicated to it
by the structure upon which it is mounted or
supported, or for other causes, heretofore ne-
cessitating complicated means for correction.
Atonestation Iemployabattery 80,one pole
of which is connected to earth and the other
pole to each of the segments reserved for op-
erating or controlling the motor-magnels at
the several stations. |
- Thereed apparatus or vibrator which 1 pre-
fer to employ for making and breaking con-
tact to energize the magnets 3 is shown in
Fig. 3, wherein 11 is a bar or reed arranged
to be vibrated by an electromagnet 12 to be
included in a reed-circuit alternately opened
and closed during the vibration of the reed
by contact 13. | -
The local of reed circuit may be traced from
serew-cup « by wire %, break-points 13, reed
11, wire ¢, magnet 12, wire f’ to screw-cup 0,

and from thence to bhattery and screw-cup . -

Reed 11 operates the make-and-break contact
14 in the controlling-circuit for the motor-
magnets. The connections are from screw-

cup 15, by wire e, to break-points 14, through

reed 11, to serew-cup 16. These contacts 15

and 14 are included in the controlling-cireuit,
and this circuit will also be constantly opened
and closed as the reed vibrates.

To 1nsure
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regularity of vibration, the reed or vibrator
may be freely or loosely held or sucspended in
any of the well-known ways.

I provide the reed with a sliding weight 17
or other suitable means to reﬂ‘ulete 1ts Vlbl a-
t1om.

The above-described reed-vibrator may be
modified in many ways without departing
from my invention.

By reason of the constant closing and open-
ing of the motor-magnet circuit the magnets
3 are alternately magnetized and demagnet-

1zed, and thereby caused to keep the arma-

20

- normal polarity of the said cores.
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ture-wheel rotating, after 1tis once started, in
the well-known way.

In carrying my invention into practice I
find that it is desirable to employ a circuit-
closing device such as shown in Kig. 4. The
1llustrated circuit-closer consists of magnet-
colls 18, the cores 19 of which, when no cur-
rent 18 passing through coils 18, are magnet-
1zed by a permanent magnet 20. The wire
of the coils 181s wound around the cores 19 in
such a manner that when a current is passed
through them it will weaken the induced or
_ A pivoted
lever 21 carries a cross-bar 22, shown in the
form of a longitudinally-split tube, which
servesasan armature of the polarized cores 19.
20 1s a spring at the rear of the lever, serving
to normally hold the armature 22 out of con-
tact with the cores 19. The lever 21 also car-
ries a contact 24, which, when the armature
22 18 1n contact with the cores 19, bears upon
an adjacent contact-spring 25 and partially
completes the circuit through conductors 26.
Another lever 27, pivoted upon the same ful-
crum as lever 21, is used for the purpose of
depressing the armature 22 into contact with
the cores 19 and the point 24 in contact with
the spring 25, the final connection with the
strip of the ‘commutator being completed
through an insulated bridge 28 only when the
lever 27 1s released, and the lever 21 is free
to rise when the attraction of the cores 19 is
weakened or neutralized by the current pass-
ing through the coils 28. A spring 29, pro-
vided at the rear end of the lever 27, returns
it to 1ts normal position after it has been de-
pressed. It will be noticed that there are
three successive break-points in this branch
After the contact 24 has been closed
upon the contact 25 by depressing the lever
27 this contact ismaintained until the brushes

7, Figs. 1, 2, 5, and 8, during their rotation

be:s-_u:- upon the eorrespondin g strips or teeth
40}, and thus complete the line-cireuit through
the contacts. When this takes place, the
cores 19, If1g. 4, are weakened or neutralized
by the action of the current thereon, and the
armature 22 1s released, and the lever 21 18
1et11111ed to its normal posmon by the spring
29, thereby breaking the circuit through 131]1‘:
particular eenduetm

The advantages of the ecircuit-closing de-
vice hereinafter described are that the eon-
tacts 24 and 25 separate immediately after the

f

circult is completed, and the circuit cannot
be maintained to allow of two successive im-
pulses being sent therethrough. Moreover,

should the lever 27 be depréssed and released

very quickly the circuit will nevertheless be
maintained closed at points 24 25 until the
current passes through the magnetic coils 18,
influeneing the cores 19, which hold down the
lever 21.

The above-deseribed circuit-cloging device
may be modified in many ways and advanta-
geously used without departing from my in-
vention.

- To avoid comphcatlen in Fig.-5 the motor-
circuits at each station are 0m1tted

Referring now to Figs. 1, 2, and 5, the com-
mutators are 8 3, and 30 is a battery for fur-
nishing electric current through the line-wire
31 to dmve a reed 11 at the dlstent station.

02 33 are electromagnetic devieces of suit-
able construction for indicating the passage
of an electrie current fr om the battery 30
through the lines.

34 is a battery for furnishing electric cur-
rent to transmit electric 1mpulees over the
line for effecting the operation of the levers
or keys of the type-settmo* or other machine.

39 36 37 are circuit-closing devwee, prefer-
ably of the construction shown in Fig. 4 and
heretofore deseribed.

38 are the driving contact-segments of the
commutator at statlon A. 'When the brush
7 makes contact with either of the said seg-
ments, the battery 30 will be connected with

Ev
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the lme, and, at station B, when the brush 7

makes eontaet with either of the segments 39
the reed-circuit will be cemleeted with the
line, so that when the brushes 7 at stations
A and B are simultaneously in contact with
driving-segments 38 and 39 an impulse from
the bettery 30 will be transmitted through
the line and through the reed-circuit to eerth
Between the said driving-segments there are
other segments 40 for the transmission of
electric 1mpulses from the battery 84 for
effecting the operation of the levers or keys
of the type setting machine.

A resistance 41 is interposed in a shunt be-
tween the line and the reed-circuit, a switch
42 being provided in the said shunt. An-
other svmteh 43 18 provided in a shunt around
the electromagnet 33. 44 1is a circuit making
and breekmﬂ' key of any of the well- known

forms,and eperetmﬂ'fer interrupting the reed-

cir 011113
45 46 47 are three of the relays for opelat-

'1nﬂ' the local circuits at station B, in which

are included the e]ectromeo*nets fer working
the type-setting or other m&chme |
Connections are shown in Fig. 5 between

a set or series of three sefrments 48 49 50 of

the commutator at station A and keys 35 36
37 and between a similar set of segments 51
52 93 of the commutator at station Ba,nd COor-
responding relays 45 46 47. The remaining

contact-sections are connected with receiving

or transmitting apparatus to provide for the
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- pulses are fransmitted from the ba,ttely 30

through the electromagnetic device 32, the
at sta- |
tion A and thr ough the line 31 the resistance |
| until the correct one of the eight p051t10ns 15
of the reed 11, and the key 44 to emth re-
turning to the battely 30. If necessary, the
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interchange of communications between the
two statlons substantially as shown and de-
scribed with respect to the three contact-seg-
ments 48 49 50 and 51 52 H3.

Referring to Fig. 5, the operation of the ap-
paratus is as follows: The operatorat station
A first starts the apparatus at said station.
The switch 42 at station B being closed, im-

seﬂments 39, and the 10tat1n0* brush 7

41, the switch. 42 the controlhnﬂ'—ma,frnet 12

of

A.

m&ﬂ'neme dewce 39.

driving-segments 39.

by closing the SW11JCI1 4.3.

The opela,to:t. at station B by the key 44
sienals to the operator at station A that he
desires him to send a prearranged signal, .
upon receipt of which the operator at station
B closes the switch 42 and turns or.adjusts .
“the ring 3, Figs. 1 and 2

are tr ansmitted to the proper relays.

his adjustments are complete.

and their connected segments 51 52 53,

In Fig. 5 the ring of seﬂ‘ments at station B |
18 shown in the correct posuawn for transmit-
ting impulses for driving the reeds 11—that
is, in such position tha,t the brush 7 at sta-
tion B will make contact with one of the seg-
“ments 39 of the commutatorat the same tlme |
that the brush7 of the commutator at station
A makes contact with one of the teeth 38
The parts, however, may not be in
proper position for tr ansmlttlnﬂ* impulses for.

thereof.

working the type - composing or other ma-
. 1t 1 is, therefore, necessary in starting
the a,ppm'ahis at station BB toclose the -switch

42 and thus put the line into direct connec-.
tion with the reed-circuit and to adjust the

, intil the impulses
Then
by further operation of the key 44 (indicated
at station A by the device 32) the operator
at station B informs the other operator that
The trans- .
mission of impulses for working the type- | B1is ﬁrst adjusted until the blubh at this sta-
composing or other machine may then pro-
ceed by means of the segments 48 49 50,
transmitters 35, 36, and 37 and at the Sta,f-i

tion B by oper ation of the magnets 45 46 47 |
| the brush at the sending-station bears upon

| ring of eontaet Seﬂ'ments until a shunted

cuuent is again recewed through segments
39. The (;hrect line switch 42 1s then opened
and the driving impulses received only
through the said segments 39. Taking the
case where there are elﬂ'ht segments 39, as in
Fig. 5, interposed at equ:a,l dlstances, sh(mld
the Seu'ments still not be in proper position
rehtwely to the ring or table 3 at station A
the direct-line smteh 42 may be again closed
until the adjustable ring has been rotated
the eighth part of a 1ev01u131011, and so on

arrived at, when the direct- 11110 switch 42

_pelmmently opened and the contact- sen"-

opemtm at station B adjusts the said reed | ments 48 49 50 and 51 52 53 are made use of

by shifting the sliding weight 17 or in any .
other convement manner 1111‘[11 he obtains the
greatest regularamplitude of vibration there- .
He then starts the motor whereby the .
brush 7 is rotated. This brush will rotate in .
perfect synchronism with the brush at station |
It is probable, however, that it will on
starting the apparatus be in a wrong posi-
tion 161&13117@1}7 fo that at station A. The ring | and shown when I employ a switch, as 55,
of segments must in this case be ad;]ustedg
until the shunted impulses from the battery
30 are received through the brush 7 and the
driving-segments 39 and through the electro- |
The swﬂeh 42 is then :
opeued so that the reed 11 will receive its
impulses only through the brush 7 and the
When the device 33 is

not requir ed to act, it may be short-circuited .
| series thereof, or, if desired, most of the said

for the purpose of transmitting impulses Lo
the type-composing or p111113111n machine.
Hereinabove I have described and shown a
preferred form of commutator, Figs. 1 and 2
and manner of adjusting the said commu-
tator at the stations; but I may, if I desire, be
oreatly assisted in the starting or ad;]ustmn
of apparatus such as herembefme described

(shown in Fig. 5,) immediately below the com-
mutator, as af statlon B.

The pr -eferred switch has two series of con-
tacts, in each of which Series there are as

'm&ny contacts as there are cmltact-segments

at station B forconducting the electrical 1m-
pulses from station A to the keys, levers, or
the like. One of the said series of conmcts
is made adjustable relatively to the other

series are made ad;] ustable 1elat1vely to each
other. The contacts of one of the said series

are connected with the said segments of the

ring at the 1906117111@-5‘5&’51011, a,nd the con-
‘t&CTJb of the other series are connected with
1e1&ys for-closing and interrupting local cir-
cuits for- opela,tmﬂ the keys, levers, or the
like. In using this switch, should the rotat-

ing brushes at the statmns A and B, when

stmted not bear upon corr espondmn* CON-
tact- senmcnts the ring of segments at station

tion bears upon either of the segments em-
ployed for the transmission of 11npulses for

operating the keys or levers or for driving

the reed or vibrator at the same time tlmt

either of the segments employed at this sta-
tion for the same purpose. Then if the posi-
tion of the brush relatively to the segments
at station I3 does not eorlespond with that of

the brush at station A in respect of the trans-

mission of the impulses to the proper relays
the connections are altered by adjusting one
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series of c¢ontacts of the switch relatively to

the other until the correct connections are
obtained.

The switeh comprises a numberof contact-
studs 56 57 58, fixed to a plate 59 of insulating
material. The number of said contact- studs

corresponds to the number of contacts orseg-
ments 51.52 53, Fig. 5, for operating the le-
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vers or keys, and the said studs are arranged |

In sets and correspond in number of sets to

the number of driving-segments 39, which are
arranged on the commutators for driving the
reed at station 3. Kach of the said studs is
connected to one of the segments for operat-
ing the levers, the stud 56 being connected

with the seg ment 51, the stud 57 being COH-,

nected Wlth the sewment 52, and the stud 53
being connected With the Seﬂ‘ment 53. Con-
tELCt-bpl‘lI]ﬂS HI1J,Fig.5

and may be provided with a handle attached
to the shaft 61, whereby it may be adjusted
for the purpose hereinafter specified. Iach

of the contact-springs IL I J is connected with

one of the relays 45 46 47 for closing and in-
terrupting local circuits for operating keys
or levers of the fype-composing or other ma-
chine. Means may be provided to limit the
movement of the upper portion 59 of the
switch and prevent the undue twisting of and
injury to the wires which connect the springs
H IJ and therelays. Forinstance,a spring

may be fixed beneath the plate 59, and be
provided with a stud adapted to e11ter one or
the other of a series of notches or depressions
in the under side of the disk 59, and thus re-
tain 1t in operative position, .a,nd a stop-pin
may be fixed to the under side of the disk 59

1o come in contact w1th one or the other side

of the aforesaid spring, and thus limit the
movement of the said disk. |

In the diagram, Fig. 5, the Seﬂmentﬁ at sta-
tion I3 are shown in correct p051t10n for trans-
mitting impulses for driving the reed—that
is to say, in such position that the brush of
the commutator at station B will make con-
tact with one of the segments 39 of said com-
mutator at the same time that the brush of
the commutator at station A makes contact
with one of the strips 38 thereof. The parts
are not, however, in the proper position for
the transmission of the impulses for working
the type-composing or other machine. T'he re-
quired adjustment can be very readily made,
by means of the intermediate switch, by sim-
ply turning the upper portion 59 of the switch
until the contaet-sprmﬁ‘s H I J, which are
permanently connected to the relays 45 46 47,
are in contact with the studs 56 57 53 for re-
ceiving the corresponding impulses from the
commutator-segments, and the impulses are
by this means transmitted to the proper re-

Tt is evident that my improved switeh 1s
alsoapplicable for many telegraphicand other
purposes where apparatus for obtalning syn-
chronous movements is required to be mpldly
adjusted.

The construction of myswiteh may be modi-
fied without departing from iy said inven-
tion. Torinstance, the contact-studsmay be
arranged in & smnle circle instead of sets, as
above desembed the studs may be rotated and

the springs remain stationary, or the studs

, are attached to the
arms 59, (also of 1nsula,t1ng material,) form-
ing the upper rotating portion of the switch,

‘able contact in position to re

and SDrlnﬂs may be .cwrﬁmﬂod on conceutrle
cylinders or otherwise.
What I elaim, and desire to secure by Let-

| t_ers Patent, 1&———-

1. The combmatwn'm a telegraph system
of the character described, of two separate
stations united by a single line or conductor,
a rotating arm, a series of insulated electrical
contacts, a branch wire connecting each con-
tact Wlth & communicating mstrument and a
circuit-closer consisting of a manually-oper-
ated movable contact, a retractor therefor, a
complementary contact a polarized electro-
magnet havingits &1‘111&1:111* Ixed to said mov-
tain it in a closed
condition, a circuit including said magnet,
and a normally-opened circuit-closer operat-
ing to release the first-named circuit-closer
when both are closed, substantially as de-

scribed.

2. The combination, in a telegraph Syqtem

substantially as herelnbefore desembed of

two separate stations united by a single line
or conductor; a rotating arm, a series of in-
sulated electrical contacts, a branch wire con-
necting each contact with a communicating
instrument, and a multiple-contact switch,
including one pair of contacts in each of the
last-named circuits or branches, so arranged
that the movement of said switch the space of
one step or interval transfers the receiving in-
strument of one line or branch to the next
adjacent line or branch, substantially as de-
scribed.

3. The eombmatlon in a telegraph system
of the character hereinbefore
two separate stations united by a single line
or conductor, a rotating arm, a series of in-
sulated contacts, branch wires connecting
some of the contacts with communicating in-
struments, and branch wires connecting oth-
ers of the contacts with the means for driving
the rotating arm, a branch circuit from the
main line ‘50 the said means for driving the
arm, and containing means to close sm_d cir-
cuit at will, and a branch circuit from the
main line to an indicating device, and con-
taining means to include or withdraw said in-
dicating device with respect tosaid circuit at
will, substantlally as described.

4. In a synchronous telegraph system the
combination of a main line-wire, a rotating
arm at each station, a series of insulated Seg-
mental contacts in ‘the path of the 1‘013&131110
arm at each station, and at one station, say
the first, a series of branch circuits, each ex-
tending from an insulated segment through
a transmitting device, and to the main bat-
tery, and a series of contacts electrically
united and a conductor extending from said
last-named series toaspecialline- ‘battery,and,
at the second station, a series of eondu_ctors,
each extending from an insulated segment,
through a receiving instrument, to a 1"eturn~
eonduetor or the em"th, and a series of in-
sulated eﬂ*ments electrically united, a con-
duetore\tendmﬂ from said series of segments
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to an electromagnet for receiving transmitted
impulses, and to the operating-magnet for a
vibratory reed, and to the earth, orthe return-
conductor, a branch or shunt conductor ex-
tending from a point between the rotating
arm and the main line to a point in a branch
conductor between the electrically-united se-
ries of contacts and the magnet of the reed,
substantially as desecribed.

5. In a synchronous telegraph system, the
combination of a main 11110 -wire, a rotating
arm at each station, a series of insulated seg-
nental contacts in the path of the rotating
arm at each station, and at one station, say
the first, a series of branch cirecuits, e each ex-
tending from an insulated segment through
a tr: LllSHlltLlllf_" device, and to the main bat-
tery, and a series of contacts electrically
united and a conductor extending from said
last-named series to a speeml 1111e—battery,
and, at the second station, a series of conduc-
tors each extending from an insulated seg-
ment, through a receiving instrument, to a
1‘et111'11~(3011L1110t01* or the em‘th and a series
of insulated seﬂments electmc&lly united, a
conductor extendmn from said series of Seg-
ments through an electromagnet for receiv-
ing transm 1LLed impulses,and 1;111*(}1:10 lanelec-
tmnmmt for controlling a vibrating reed, to
a Lmns:ln1ttulﬂ-1{ey or s1m11£L1* devwe, ::1,11(:1 to
the earth or return-conductor, substantially
as described. .

6. In a synchronous telegraph system, the
combination of a main line-wire, a rotating
arim at each station, a serles of insulated s'eO‘-
mental contacts in the path of the 1'0mt1nﬂ*
arm at each statlon, and at one station, say
tlie first, a series of branch cireuits, each ex-
tending from an insulated seg ment through
a tl'mlslmttmﬂ* de‘mce, and to 13]1@ main bat-
tery, and a series of contacts electrically
united and a conductor extending from said
last-named series to a special lme battery,

_and, at the second station, a series of conduc-

55
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tor% cach extending fmm an insulated seg-
:ment through a receiving instrument, to a
return- 0011(111@1301 or the em'th, and a series
of insulated seﬂmen’{s electrically united, a
conductor extendmw from salid series of seg-
ments toan electl"{)mﬂd'net forrecelving trans-
mitted impulses, and to an opemtmmm& net
of a vibratory reed, and to the earth, or the
return-conductor, a branch or shunt extend-
ing from a point between the rotating arm
and the main line to an artificial resistance,
and from the artificial resistance to a pomt

in the reed branch, substantially as described.

In a sy nchronous teleg 1*aph system, the
(301111;)111&1:1011 of a main line- -wire, a rotating
arm at each station, a series of insulated seg-
mental contacts in the path of the 1013&1311:10
arm at each station, and at one station, say
the first, a series of branch circuits, e:zmh eX-
tending from an insulated segment through
a transmitting device, and to the main bat-
tery, and a series of contacts electrically
united and a conductor extending from said

last-named series to a special line-battery,
and, at the second station, a series of conduc-
tors, each extending from an insulated seg-
ment through a receiving instrument, to a
1‘@1’3111*11-0011(11;1ct-or, or the ea'rth, and a series
of insulated segments electrically united,
conductor extending from said series ol seg-
ments to an electromagnet forreceiving trans-
mitted impulses, and to the operating-magnet
for a vibratory reed, and to the earth, orthe
return-conductor, a branch or shunt extend-
ing from a point between the rotating arm
and the main line to a pointin a branch con-
ductor between the electrically-united series
of contacts and the magnet of the reed, a
branch or shunt ex‘rendiun‘ from a point be-
tween the rotating arm &11(1 the main line to
an artificial resistance and from the artificial
resistance to a pointin the reed hranch, sub-
stantially as described.

8. In a synchronous telegraph system, the
combination of a main 1111@ wire, a rotating
arm at each station, a series of insulated seg-
mental contacts 1n the path of the 1'013&1111(1
arm at each station, and at one station, say
the first, a series of branch circuits, each ex-
tending from an insulated segment 13]11 ough a
transmitting device, and to the main bmtery,
and a series of contacls electrically united
and a conductor extending from sald last-
named series to a special 1111e--ba;LLery and, at
the second station, a series of conductors eagh
extending from an insulated segment,through
a receiving instrument toareturn-conductor,
or the earth, and a series of insulated seg-
ments electrically united, a conductor extend-
ing from said series of segments through an

electromagnet for receiving transmitted 1m-

pulses, and through an electromagnet for con-
trolling a vibrating reed, to the earth, or the
1‘613111‘11 conductor, and a shunt-circuifl, in-
cluding a SWJ_tch, extending from & point 1n
the reed-circuit upon one side of the electro-
magnetic recelving instrument to a point
upon the opposite side of the electromagnetic
receiving instrument, substantially as de-
scribed. |

9. In a sy nchronous teleg graph system, the
combination of a main 1111(3 connecting rotat-
ing arms at separated stations, a series of in-
sulated segmental contacts in the path of ro-
tation of each arm, and a dévice, at one sta-
tion,forchangingthe circumferential position
of the said insulated segments with respect to
the position of the 1‘01:&13111 arm, which con-
sists of a rotatable table upon which said in-
sulated segments are fixed and a device for
moving said table, substantially as described.

10. In a bynehreuous telegraph system, the
combination of & main line connecting rotat-
ing arms at separated stations, a series of 1n-
sulated segmental contacts 1in the path of ro-
tation of the arms, and, at one station, a rotat-
g table upon which said segmental contacts
are fixed and means for rotating the table to
change the position of any segmental contact

| a space equal to the breadth of one contact,
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a series of branch conductors each connecting | means for changing the movable contacts
an 1nsulated segment with an eleetromawnetlc whereby each receiving instrument may be
recelving 1nstr-ument and a switch, or cir- | changed from one branch circuit to another,
euit-ehanger, located in said circnits between subst&ntmlly as described.

5 the segmental contacts and said electromag- The above specification of my invention 15
netic receiving instruments, said switch con- | signed this 31st day of March, 1894.
sisting of a series of fixed contacts and a se- EDWARD FITZ GERALD LAYW.
ries of coOperating movable contacts, each In presence of—
series being equal in number to the branch M. DIXON,

1o conductors and receiving instruments, and J. M. CRAWFORD.
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