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To ll whom it may concerm: .
Be it known that I, PATRICK B. DELANY, of
the city, eounty, and State of New York, have

invented certain new and usefnl Improve-
< inents in Blectrical Synchronous Movements,

of which the following is a specification.
“The object of my invention is to insure the
exact, equal, and like movements of appara-
tus widely removed and connected by an elec-
tric cirenit. Such apparatus is capable ot
varions applications in the field of telegraphy
and elsewhere where the successful operation
of a system, whatever it be, is dependent up-
on the synchronous movement of apparatusat
different stations.
My invention is applicable to the Various
purposes for which said movements may be

made,

Tt consists in an improved organization by
which the parts are brought into synchronous
movement and are maintained so by electri-
cal fmpulses transmitted over the line either
of retardation or aceceleration, according as
the apparatus at one station tends to move
faster or slower thanthe apparatus at the other
station. -

In other applications for Letters Patent
filed of even date herewith, and serially num-
bered 91,489, 91,491, T haveshown other ways

of controlling the movement of substantially

similar apparatus from one station, as well as
reciprocally from two stations. Such appli-
cations, however, cover organizations difterent
from that herein set forth, and the claims 1in
this are confined to the peculiarity of struct-

“ure and operation herein deseribed.

The accompanying drawingisadiagrammatic

~plan view, illustrating the organization at two
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~and toothed armature-disks substantially like

stations, X and Y, connected by a main line.

In an application for patent filed of even
date herewith for improvements in telegra-
phy, serially numbered 91,493, I have shown
and deseribad an organization of apparatusin
which vibrating forks actuated by local vi-
brator-cirenits, motor cireuits and magnets,

those herein shown are employed. In the

- present case, as 1n the case referred to, the

.5(3

rotary armature-disk 1, actuated by the mo-
tor-magnets, is fast on and imparts motion to

T
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to regulate their inflaence thereon and

the vertical shaft ', which is connected with
the main line and carries the trailing finger or
cireuit - completer f, which travels over the
series of contacts arranced on a stationary
circular table, G, of insulated contacts, placed
concentrically around said shaft.

The present invention involves certain if-

ferences in the arrangement and connection ot
the contacts devoted to the correction of the
movements and the maintenance of their syn-
chronous aection, and also in a different ar-
rangement of correcting-magnets for that pur-
pose. | R

‘T have shown and prefer to employ vibrat-

ing forks tuned as nearly as possible to the

‘gsame piteh, 8o as to possess the same normal

rates of vibration. It is not necessary, how-
ever, that tuned forks should be used, orv
that forks at all should be used, as a vibrator
of any description, actuated either by the ac-
tion of electro-magnets or by electrically-con-
trolled apparatus, may be employed, as fully

set forth in the application No. 91,489, above

referred to.

In the accompanying drawing L have shown

at each station a vibrating fork, A, mounted
at its base in a suitably-insulated support.
The tines of the forks are automatically kept
in vibration, when once started, by @ local cir-
cuit, (indicated by small dotted lines, ) in which
the vibrator-magnet ¢ « is placed. Thepoles
of this magnet are arranged upon the out-
sides of the tines of the forks, and are pro-
vided with suitable screw pole extension-
pieces, «/, which may be approached to or
withdrawn from the tines ot the fork, in order
the
consequent. rate of vibration ot the fork. On
the inside of the forks, preferably near their
ends, are placed platinum contact-pieces b 0,
which make and break contact at each vibra-
tion with very delicate platinum contact
springs or fingers ¢ ¢, which project from piv-
oted insulated arms or levers B B, the posi-

‘tions of which levers are regulated by thuanb-

screws b, against which they are normally
drawn by coil-springs. |

The local cireuit which vibrates the tines of
the fork is made and broken between the plati-
num contacts ¥ ¢, asiswellunderstood, and the
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‘placed around these points.

cireuit, asabove mentioned, may be traced by | that, if the ti‘ELﬂi]

the small dotted lines. In. order to prevent

sparks between the platinum contacts ¥ ¢, I

throw a shunt, in which a rheostat, Rl is
The opposite

- tine of the fork, at each vibration, makes and
- breaks contact between the platinum contaets
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b ¢, and thereby makes and breaks the mo-
tor-circuit, indicated by the broken lines.
These contacts are also shunted by a rheostat,
Rh, to prevent sparks. The makes and
breaks in the motor-cireuit magnetize and de-

‘agnetize the coils of the magnet D D, and

the alternate attractions and cessations of at-
traction upon the armature-teeth e of the ro-
tating armature-disk E cause that disk to 10-

- tate continuously and evenly, and carry round
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the trailing finger or -circuit-completer: 7,
which is carried by the vertical shaft I, and
moves over the insulated contacts on the table
of contacts G. The forks at the two stations

-are, as above remarked, as nearly as possible

of the same piteh, so that the normal rate of
vibration will be about the same; but by ad-
justing the screw pole-pieces ¢ to or from the
tines of the fork, the speed of vibration may

be so accurately adjusted that the two forks |

may be brought to vibrate at approximately
the same speed. 1
own independent loeal circuit. It is impos-
stble, however, to so accurately adjust the
pole-pieces relatively to the tines of the forks

- as to insuretheir synchronous vibration. The

slightest variation, however small, if continu-
ous, will, as is obvious, ultimately carry one
of the rotating apparatus so far ahead of the
other as to destroy their properrelative move-
ment. o o | D

The above description of the transmission
apparatus B E' /G will besufficient to enable

~any one skilled in such matters to construct

45

an Instrument fulfilling the necessary condi-
tions, “The apparatus is, however, fully illus-

trated and described in detail in-the applica-

tion No. 91,493, for improvements in
phy, above referred to. |
On the stationary tables of contacts I have

telegra-

- shown sixty insulated contact-pieces; but of

50
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course the operation -is not dependent upon
any exact number. These contaéts are num-
bered in six separate series, from 1 to 10. The
9’s and 10’s on each of the tables are thrown

ap-
paratus, as is hereinafter described. Tllle
other eight contacts in each series may be de-
voted to the transmission of impulses of elec-
tricity for any purpose for which they may

be desired, as will now be described. In the |

drawing I have shown the 1’s and 5’s of each
series electrically connected together, the 2's
and the 6’s similarly connected, the 3’sand the
7’s, and the4’sand the 8's, and these independ-
ently connected series may be connected
with independent apparatus for any suitable
purpose at each station. It will be obvious

H
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move together so accurately that they will be
on correspondingly-numbered contacts at the
same time, an electric circuit will be completed

through the contact at one station, the trail-
‘ing finger f,

radial arm f’, vertically -rotat-
Ing shaft E', main line to the opposite station,
and through the trailing finger 7 tothe corre-
spondingly-numbered contact. If these con-

tacts are therefore connected up with tele-

graphic or other apparatus in circuit with a
battery, of course an electrical impulse will
pass over the line through these two contacts
onceln each revolution of the trailing finger—
that is, at that point in the revolution when
the two trailing fingers f at both stations are
on the contacts. | | |

As above _mentioned, the contacts on the sta-
tionary table, with the exception of the 9’s and

10’s, are connected in four independent series,
~two contacts in each of the six sets of contacts
being given to each of the four independent
- series. .

fore, which may be connected with the inde-
- pendent series of connected eontacts, will each

The instruments or apparatus there-

receive twelve impulses of electricity for each
revolution of the trailing fingers. - If, there-

fore, the forks vibrate at the rate of eighty-five

Each fork is vibrated by its | per second, and make and break the motor-

circuit that number of times per second, and

there are thirty teeth in the rotating armature-
~disk, that disk will be rotated nearly three
‘times per second, and the line .will therefore
-be given to each of the four independent se-
‘1rles of corinected contacts thirty-four times per
-Second. The cireuitand current will be there-
fore, for practical purposes, constant and en-
tirely independent for each pair of correspond-
-ing instruments. ‘At station X the 10 contacts
~are thrown out and not connected with any cir-

cuit or contacts. The 9’s are, however, all elec-

trically connected to each other, aswill be plain
| upon an inspection of the drawing, and to the
-correcting-battery C B.
~are thrown out or unconnected, with the ex-
~ception of one of them, which is made use of
~for a particular purpose, presently described,
-while the 10’s are electrically connected to each
~other and to a wire, 7, which passes through
‘the coils on the poles of deterring-magnet L L,
“which are placed outside the tines of the fork.
| ~and fromthencetoground. The single9above
out or unconnected, and are devoted to main- +

- taining the synchronous movement. of the

The 9s at’ station Y

referred to is connected to a wire, m, which

~passes to ground through the coil of a sound-
er,S. "At-thispoint in the table an extra con-
tact, 81, is introduced, and the adjoining 9— .

that one connected to the sounder—is reduced
In width. The reduced 9 and the smali extra
contact together only oceupy the space that
would be occupied by a full-width 9, so that
the relative arrangement of contacts and sepa-

rating-spacesismaintained. Thisextracontact

8z 1s connected by a line, n, through the coil
of a magnet, N, interposed between the tines

of the fork, and thence to ground. It willbe

further noticed that the 10’s, which are all con-

g

1g fingers f at each station
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nected together and to the line . are bmlt out | parted to
‘or extended toward the adjoining 9’3 |

The out-
er magnet, I, which is connected to the 10’s,

1S the deterlmo or retarding magnet, and fts-
there are six 10 S 1n the cu"ele of contfwt% 1t 18

possible for six retarding impulses to be re-
ceived over the line, as will be described, for
each revolution of the trailing finger f. The
magnet N, interposed between the tines of the
fmh 18 (,ommeted with the single extra contact
S, inter posed between the 8 and the reduced
). This magnet is the accelerating-magnet,
and it will be possible for one Jmpulse of elec-
tricity to pass through its coil for each revo-
lution of the trailing I]llf-‘- er f. _L\E:‘%mmnﬂ that
both of the 1,1“'.«1111110 hnﬂms are moving syn-
chronously, it will he obvmus that When the
fingers at St‘lblOllS X and Y rest upon the 9
contwct‘s no carrent of electricity ean be on the
line, except when the finger at Y is on the re-
duced 9, which 1s connected with the sounder
S. Then the sounder, which is pr cterably
muitled to reduce the sound will tick once in
each revolution of the hnﬂu: f, and the oper:-
ator will know that the appfl,mtus 1S running
properly. If, however, while the finger at Stas

tion X 1s on .:L 9, w hlch 18 0011ueeted with the

correcting h.:lttel y C B, the finger at station Y
should move a trifle iflstel S0 as to strike the
side of the extended 10 f1t that station before
the tongue at station X had left the 9, an im-
puise of electricity would be received from the
battery C B through the 9, trailing finger,

line, trailing finger at Stfltlon Y, cont‘lcb ]()

_and line /, to the deterring- nl‘mnet L, "and the

effect wonld be to retard ‘rhe Vlbmtmn of the
fork at the station Y. If the finger at station
Y should tend to run a trifle %lower than that
ab station X, it would touch thesmall extra con-

tact 82 while the finger at station X is still on a
9. An impulse of electricity would therefore

pass through the coil of the Llcuelemtmﬂ -mag-
net N and ft('(‘elemte the vibration of the fork
and the consequent rotation of the trailing fin-
ger at station Y. When the trailing fmnem
are theretore once brought into sy 110]11'011011%
movement,the fingerat %tatlouX will belocked,
as 1t were, between the extra contact 85 and the
10’8, 80 that any acceleration in Speed will e
promptly met by a corresponding automatic
retardation, and any retardation by a corre-
sponding automatic acceleration.

In practice the apparatus is so adjusted that

the rotating armature-disk at station Y tends

to move slightly faster than that at station X.
This telldency 1S overcome by the six retard-
mmg-contacts., As the ’rendenev at ‘station Y
18 t(m ard acceleration, but one accelerating-
contactis deemedsuﬂwwnr - This contact may
be brought into service where too great an ini-
pulse ot retardation has been 1111])%111;9(1 to the
apparatus, or where from any cause the nor-
mal accelerating tendency of the armature-
disk is monmntu 11y disturbed.

In starting the rotating armature-disks at

both S’mtlom impulses of 101.;1‘51011 are 1m- 1 L I, the resistanceto the vibra:

them by means of thumb-screws up-
on the ends of their vertical shafts, or other-
wise, until the speed of rotation coincides with
the maﬂ netizing and demagnetizing of the mo-
tor-mag nets wheu the wheels will be picked
up by the mcwnetb and continuously rotated,
as will be Well understood. The Spaed of vl-
bration of the forks can then be regulated by
the adjustable pole-piecesonthe Vlbl‘ftim -1nag-
net.
is started independently of any special adjust-
ment, the adjustment being made at station Y,
S0 as to have the app{u&tus there run a trifle
faster than at station X, as above mentioned.
In connecting up the apparatusthe switches
P Q are opened and the fork started into vi-
bration at station Y, the apparatus at station
X having plevlously been started. If the
trailing fingers happen to start in synchro-
nism, the sounder S will tick, and if the ticking:

_eontlnues for a short time the operator will

adjust the ])0]6 -pieces of the vibrator-magnet
very slightly away from the tine of the 1011{

SO as to tend to inerease its rate of vlbla,tlon '

Then, if the sound begins to go away on the
sounder S, he closes the switches P and Q, and
the apparatus is in working condition. J f the
apparatus does not start in synchronism, there
will be no sound at first on the sounder b but

the operator at station Y, by screwing the pole-_

pieces away from the tines of the 10111, will
cause them to vibrate at a speed which, by
previous understanding, he will know to De
very much greater than t]mt of the fork at the
distant station. The finger at Y will there-
fore gain rapidly on the hnﬁer ab X, and as
they 0003510*11113‘ come into conjunction, there
will be a stroke on the sounder. ‘Then by
oradaally adjusting the pole-pieces to ap-
proach themtothe tines of thefork, the strokes
on the sounder will become less 1119{111011‘[ and
by continuing the adjustment the ﬁnﬂerb will
travel tog ether sufficiently long to give a se-
ries of ticks on the Soundm and u.hen the
ticking on the sounder 00111311111@8 for several
seconds or more the switches P and Q are
closed and the apparatus is in proper condi-
tion, any subsequent variation being automati-
.‘{LHV corrected, as above described.

I have said that the magnets I, (the pole%
of which are on the outside of the tines of the
fork) at station Y are retarding-magnets, and
that the interposed magnet N is an accelerat-
mg-magnet. This Thave demonstrated by re-
pmted e*{pemment% and practical use, and the
operation may be thus exphuwd The poles
of the vibrator-magnet are placed on the out-
side of the tines, so that the tines vibrate in
magnetic fields which modify or in a measure
overcome the normal speed of vibration. As
this magnetic field 1s decreased in strength
the tmes vibrate more freely, and eonsequmt
ly more rapidly. When, however, these exte-
rior magnetic fields are inere:‘;—
mented by the action of the deterring-magnet
‘10n of the fork

In practice the apparatus at station X

sed or supple-
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“may be ’deed
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tjon inthe rateof vibration. Onthe contr ary,

when an impulse of electricity is passed through
the Interposed accelerating-coil N, the mag-
netic fields created therebyare Opposed to and
neutralize more or less the effect of the vi-
brator-magnet, thus reducing the opposition
to the Vlbmtwn of the forks “and the sum of
the exterior attractionon the tines of the fork,
and permitting atreer, and consequently more
accelerated, rate of Vlbmtlon 11, for any rea-
son, fewer 1*etardum -impulses are desired,

some of the 10’s at Y or 9's at X, Or some at
each station, may be thrown Out or left un-
connected, .-_md it more accelerating impulses
are needed obviously additional 81 contacts
Obviously the greater num-
ber of correcting-contacts mlnht be connected
to the aeceleratmo magnet; fmd the lessernum-
ber to the detemmn magnet, When thus ar-
ranged, I would prefer to connect the con-
nected 10’s to the accelerating-magnet and
the 8% to the deterring-magnet. In This case
the apparatus at ¥ would of course be ad-

25 justed to run slower than that at X. Other

35
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| eelemtmg the vibrator at one station when it

.60

variations will doubtlessbe suggested to skilled

Persons.
The right to herefuter file any applications

for any matter herein described or illustrated,

but not fully claimed, is reserved.
Any subjects- ‘matter herein shown or de-
scribed, but claimedin cases Nos. 91,488, 91 489,

91,491, 91 492, or 91,493, filed of even date

herew1th or No. 102,928 filed August 6, 1833,
are dlsclmmed herein.

What I claim as my invention is—

1. The combination, substantially as set
forth, of a vibrator, means for independently
metuatlllw it, a main electric circult, a motor
contro]led by said vibrator, a circuit- completel
actuated by the motor, a series of correcting-

contacts through which the circuit is comp](,t |

ed, and an acceleratmo -magnet for correcting
the speed of the Vlbrator | ,

9. The combination of the two electrically-
connected stations,theindependently-actuated
vibrators at each station, the motor circuits
and magnets, the 1"013‘1131110 trailing fingers or
circult- eompleters the tfbbles of eont*wts, the
contacts at one station electrieally connected

to each other and to a correcting-battery, and.

the correcting- contact at the other station,
which is connected with the ground throuf)h
the coils of an accelerating-magnet.

3. The combination of mdepeudenﬂy actu-

ated vibrators placed at electrically-connected

stations, with apparatus, substantially such as
desembed for automatically retarding or ac-

tends to move faster or slower than that th the

other station. . |
4. The combination, subsmntially as Set

forth, of two electrically-connected stations,

an mdependently actuated vibrator at efwh |
~station, and mechanism for actuating it, the

79

'is increased, and there 1smconsequeut chmmu- | cuit-completers actuated by the motors, the

table of contacts, the correcting- contacts’ Ccon-
nected with a battery.at one St’lfDlO]l and. the
correcting-contacts connected with %ceelemt

- ing and deterlmn magnets which act on the

vibrator at the other station. _ _
5. The combination, substantially as  sct
forth, of two electrically-connected stations,

an independently-rotated circuit-completer at.

each station, mechanism for actuating them,
tables of contwts a correcting-battery con-

‘nected to some of- Sald GOllt’LGtS at one smtlon |

and accelerating and retarding magnets. con-
nected to some of the contfwts at the other
station. -

G. The: eombumtlon Subst‘mtnlly as  sef;
forth, of electrically- connected stations, the
tables of contacts, a rotary circuit-completer
at each station, the motor magnets and cir-

‘cuits, the 1ndependenﬂy-wbl‘wed vibrators,

which make and break the motor-circuit,-a

correcting-battery electrically connected mth |
a_given numbel of contacts on the eircular

table of contacts at one station only, another
series of contact on the table at that staticn,
which are thrown out or not in eleetrical con-
nection in any cireuit, and at the other station

70.

Q0

a series of connected contfwts corresponding

to those thrown out at the first station, which
are electrically connected through the coils of
a correcting-magnet to ground.

7. The combination, substantially as set
forth, of electrically- connected stations, the
tables of contacts, the rotary tralling ﬁnﬂer or
cireult- completers, the series of msuhted con-
tacts on the tables, which are.divided into se-
ries or sets of equal number, the correspond-
ing contacts in each SB]‘IGS-——S‘LV the 9’s and
10’s—wluch are devoted to maintaining the
Wnchl onous movement of the fmppfbmtus the
9’s at one station only being connected to a
correcting-battery, and the 10’s thrown out or

100

unconnected with any circuit, and the 10’s at

the distant station connected together and

through the coils of a deterring-magnet.

3. The combination, Substmltmlly as set
forth, of two electlimlly .connected stations,
an mﬂomatle independently-operated vibr ator
at each station, motor circuits and magnets,
the rotating armature disks and trmhuo fin:
cers, the staltlonm‘y tables of contacts, Lhe COll-
faets thereon divided into independent series

or sets of equal numbers, corresponding con-

tacts—say the 9’s and 10’s—in each series be-

ing devoted to- maintaining the synchronous

movement of the appuﬂtus the correcting-
battery to which the 9 contacts are connected

at one station, the 10 contacts at that station

being thr own out.or unconnected with any
611‘(311113 ‘the deterring-magnet at the other sta-

tion, whlch 0perates upon the automatic vi-.

brator at that station and 18 electrically con-
nected with the 10’s in the circle of contacts,
the thrown-out or unconnected 9’s at said St'b-

tion, and a sounder of relay electr IG‘LHY con-

motor urcm‘[s and magnets, the tmvehno cir- | 11ecte(1 with one of said 9’s.
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9. The combination, substmtnlly as seb paratus at each station whiclh is continuously

forth, of two e]ectrmallv-connected stations, an
‘LUtOlll‘ltlc idependently-operated vibrator at

each station, motor circuits and magnets, the

rotating armature-disks and trfuhnﬂ fingers,
the stationary tables of contaets, cont-wts there.
on divided into independent qeues or sets of
equal numbers, corresponding contacts—say
the 9’s and 10’s—in eachseries being devoted
to maintaining the synchronous movement of

the ‘lppﬂl"‘ltﬂ& the correcting-battery towhich

the 9 contacts are eonnected at one station,
the 10 contacts at that station being thrown
out or unconnected with any cir cuit at the
distant station, the deterring-maenet which
operates upon the automatic vibrator at the
otherstation and 1s electrically connected with
the 10’s in the circle of contacts, the thrown-
outorunconnected 9's at said stati on, a sounder

orrelay electrically eonnected with one of said

J’s, and an extra contact placed between the
sounder 9 and the adjoining 8§, and electrically

~connected to the coils of an accelerating mag:-

net which also acts npon the {mtonmtm Vi-

brator at that station.

10. The combination, subst-mltially as set
torth, of two tables of contacts and cirecuit-
completers, mechanism for actuating the cir-
cuit-completers, a main line, the contacts con-
nected with a battery at one station only, and
the correcting-contacts at the other station ex-
tended towar d the adjacent unconnected con-

tacts and connected with the correcting mech-

anism,which regulates the speed of the mech-
anism that actmtes the circuit-completer.

11. The combination, substantially as set
torth, at electrically- connected stations, of ap-
paratus at each station which is Contmuouslv
actuated or rotated tomake and break the line-
circult, electrically-controlled mechanism for
actuating such apparatus, and means for au-
tomatically correcting the movement of said
electrically-controlled actuating mechanism at
one station by immpulses of acceleration or re-
tardation, according as said apparatus moves
too fast or too slow, caused by impulses of
electricity ta ’111%1111’[1(}(1 from the distant sta-
t1011

The combination, qubshmtnl]v as set

50 torth. at electrically- eomlected stations, of ap-

actuated or rotated to make and break the
line-connection with a series of independent
contacts, eleetrically-controlled mechanism for
continunously actuating such apparatus, and
means for ‘mtonﬂtlcﬂh* controlling the move-

ment of said electrically - controlled actuat-

ing mechanism at one of the stations by re-
tqrdmo or accelerating impulses of electricity
from the other to mfuntfun the synchronous
movement of the apparatus at each station.
13. The combination, substantially as set
torth, of a vibratory toﬂt vibrator-magnets
for vibr ating 1t, the poles of which act on the

outsides of the tines of the fork, an electro-

magnet, the poles of which are placed on the
outside of the tines of the fork, an ecleetric
circult 1n whicli the coils of said magnet are
placed and over which impulses of electricity
may be received to energize the magnet and
retard the vibration of the fork, an electro-

magnet interposed between the tines of the
fork and its ecireuit, over which impulses of

electricity to acecelerate the vibration of the
fork may be received.

14. The combination, subqtmtmlh* as seb
forth, of a vibrator, an electro 111‘1<:-net acting
on one side of the vﬂ)mtor for mtom%mal])
vibrating it, a second electro-magnet placed

to act on the same side of the vibrator for re-.
tarding the rate of vibration, and athird mag-

net; phced to act on the opposite side of the
vibrator to accelerate its rate of vibration.
15. The combination, substantially as set

forth, of a vibrator, an electro-magnet and its

circult operating upon one side of the vi-
brator to vibrate 1t, and an electro-magenet or
coil acting on the opposite side of the vibr ator,
the coil of sald magnet being placed in a cir-
cuit over which correctlnm-1111])111%03 of elec-
tricity may be received to accelerate the vi-
bration of the vibrator.

In testimony whereof I have hereunto sub-
seribed my name this 3d day of April, A. D.

1885.
_ PATRICIKK B. DELANY.
Witnesses:
EDWD. A. CATATAN,
H. D. Muxsox.
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