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7o all whom it may concern :

Be it known that I, PArrIcK B. DELANY,
a citizen of the Unite {1 States, and a 1e%1dont
of the eity, county, and State of New York,
haveinvented cerfain new and usefu) Impr m*e—
nments in Synchronous Movements, of which
the following is a specification.

My invention relates to the electrieal SYI1-
chironous movement of apparatus at different

stations. Inother words, the apparatus at the
Aifferent stations must move simulta neously

and perform each 11111‘[(115 movement in the
same time. M omentary variations within
ltmtts, cither of acceleration Or 16131(11’[1011

whic h are antomatically and immediately cor--

rected by retarding or aceelerating e]wtllcal
i ﬁulf;e% under my system are not 11]11}63 fee-
11(>11-- in the operation of my imvention.
various devieces have heretofore been eni-
plog; ad for operating such synchronous move-
ments, Among these a tuned fork antomati-
ibrated LW a local battery has been ar-
ranced to transmit {o magnets actuating a
vibr ating fork at the dl%tfmt station a series of
clectric impulses- corresponding in number
withits vibrations. It has also been proposed
to employ a tuned fork vibrated by a local
battery to make and break a second cirenit for
Oiwinmll‘; driving and rotating apparatus,
and from the zlppuu,tus so rotated to send to
the distant station by means of suitable con-
tacts a predetermined number of impulses for
xach revolution of the apparatus to vibrate
thetuned fork at the distantstation, the natural
rate of vibration of the fork, whlch 15 tuned
at the sane piteh as the fork at the sending-
station, being relied upon to maintain the syu-
chronism of ‘[he two forks during the 11111}1-
vals between such Impulses.

T am also aware that in an organization like
that last referred to it has been proposed to
aivide the faceof the rotarvapparatus at each
station into a series of eleetrically-insulated
contacts, over which a trailing arm should ro-
tate, some of said coutaets bunﬂ devoted to
the sending of predetermined clectrical im-
pulses over the line {rom one end or station
for the purpose of vibratine the fork which
makes and breaks the cireuif of the eleetri-
cally-rotated apparatus at the other station,
;11111 the remainder of the contacts being de-

the tines of ¢
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voted to other purposes where synehronous
movements are required..

The fork-vibrating impulses under the svs-
tem above outlined are transmitted at prede-
termined Intervals, vegarvdless of {the faet
whether thefork tli‘lh(ﬁ{hsld b stationis vibrat-
1ng in time with the 1011 at the transmuitting-
&:mtlou. |

1t1s very dif fienlt to obtain aseries of tuned
forks whieh so accurately correspound as to
vibrate at exaetly the same rate. The forks
bemng v 11)1;{16(11)\*(10(,‘(1 o-magnetls, throughthe
(30113 of which the cument is {ummmtlumv
made and broken for each vibration of the
fork, the tines of the fork necessarily vibrate

more or less through a magnetice field, and for

L
]

O
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this reason their normal rate of vibration is

modified. In vibrating against the contacts,
which are 11{*{;23%‘1111\? “i”"'l v hight and el .«15:,1(*
the fork ﬂ]-t@lllﬂﬁilb
contaet of the spring in vibrating in one diree-
tion, and arve {ollowed by the spring-contact in
vibrating in the opposite divection, so that the
mmpulses cfmagnetic attraction in the vibrator-
magnet are more or less prolonged, and for
this reason the vibration of the fork is modi-
fied. Owingtothese considerations, and, per-
haps, to 01]1(11% which 11]wemnedumzeae%%*n\
to here recite, 113 1s diffieult to obtain a Ll*:i]ﬂfi‘
synchronous movement of electy 1cally - con-
nected apparatus.

The object of my invention is to remedy all
the difficulties which have heretofore been ex-

perienced 1n obtaining and maintaining such ¢

movements, and to provide an apparatus in
which the synehronism of the capparatus atthe
different stations is absolute iy insured, and ecan
be maintained for long per iods of time w 1th-
out adjustment and w 1th perfect accuracy.
The system of operation and the details of
my inveation are hewnm{ter desceribed and
claimed. |
In the accor npanying drawings, Figure 1 is
flmﬁm'mmhep] a1t view of a pmtmn 0f tine
app ratus, &Emwmn two electrr (,{..Hg -connected
stations; and irig. 2 is a view showing a slioht
modification of the arrangement for o ﬁll(”1~
call v COY 1eetmﬁ the rate of vibration of the

fork I‘J g 518 8 ‘Tle‘ﬂ ,;,hm\ ing apparatus ar-
1 accelerating G()Ilt‘@tl(7115 and es,
111{.}{1111(:{11 HONS,

1“1]1“(}(1 1

toltow up U}e |
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To maintain the synchronous movement of |
the apparatus, I make use of a vibrator at

- each station, electrically actuated by an inde-

10

15

- may vary from a stlmght metal stripto a dm-

~which they are tuned.

 easily the apparatus can be brought to syn- |

40

45

- those skilled 1n the art.
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- phragm of any character suitable to fulfill the |
| num contact #’ and ¥, a shunt containing a re-

theymay be adjusted, although my invention,

pendent local circuit. These vibrators may
be of any character, the sole condition being
that they shall v1b1ate n 1esp0nse to the ac-
tion of electro-magnets, the circuit in the coils
of which is _np1d1y made and br oken, or be ]
vibrated by electrically-controlied a-1)1)&rat113.

Thug a vibratory tongue, bar, reed, or dia-

conditions of the apparatus may be employed;
but it is not necessary that the vibrator shall
be confined at one end and free at the other,
as a vibratory strip confined at both ends and
held either under tension or not may be em-
ployed,and such vibrators,confined at the ends,

phragm. I prefer, however, to avail myself
of tuned reeds or for ks w hich possess anormal
rate of vibration depending upon the tone to

I have shown in the drawings tuned forks
of ordinary construction, and I prefer to em-
ploy them on aceount of the ease with which

as above mentioned, 1s not de])uu]ent upon
their use.

By employing forks which are tuned to cor-
respond as mnearly as possible, so as ‘to give
equal or approximately equal numbers of vi-
brations per second, the apparatus at the dif-
ferent stations may be arranged so that when
the forks are vibrated by their independent
local eircuits at each station thelr rates of vibra-
tion will be approximately equal. Of course,
the more equal the rates of vibration the more
chronism, and the synchronous movement may |
be maintained with fewer correcting-impulses
than where the normal rates of vibration of
the different vibrators are more unequal.

With this general explanation I will pro-
ceed to a detailled deseription of my 1nvention, |
which will render the. entire System clear to

Referring first to Fig. 1, two stations, X and
Y, are shown at w hlGll the apparatus is sub- I
stantlally Jdeutlca] A vibrator or fork, a, at
each station is automatically vibrated by
local battery, L B, and magnet A, the circuit
of the local battery belnw marked «. The |

cores of thevibrator- 1nagnet are prowded with
extension-serews «’, of magnetic metal, so that

the poles of-the m&gnet may be appr oached to
or withdrawn from the tines of the fork with
great nicety, to regulate their rate of vibration.
On the inner faces of the tines.of the fork
platinum contacts x 2’ are placed, which make
and break contact with very dehcam platinum
contact springs or fingers ¥ ¥, which are car-
ried upon adjustable insulated arms or levers
B B/, pivoted upon the bed-plate of the appa-
ratus. These arms are adjusted by thumb-

serews ), against which they are drawn by

- spiral Splmﬂs, so that the platinum spring
-contact-pleces nny be adjusted w1th agreat deli-

286,274

cacy and firmness- relatively to the contacts '

carried on the tines of the fork.

The local circuit, which is indicated by the 7

fine dotted lines, runs from the positive pole
of the battery through the coils of the vibrator-
magnet to the point ¢*. From this point the

circuit runs to the insulated lever B', contact-

spring thereon, tine of the fork, head or sup-
port A’ of the fmk and back to the opposite

pole of the battely

In orderto prev ent Spar ks between the plati-

sistance, R’, 1s run from the head or support

t A of the fork to the point ¢ in the local cir-
~cuit.

When the fork is mechanically started
into vibration, its loecal eircuit will-be auto-
matically made and broken in the ordinary

| way, and its vibration be maintainéd continu-
The contact

ously by the electro-magnets A..
x on the opposite tine of the fork vibr ates

-against a platinum spring contact-finger, y, on
the insulated arm B, and at that point, as the

fork vibrates, makeq and breaks another local
circuit, which contains the batter y and mag-
net whlch continuously rotate the transmis-
sion apparatus C.

of the b'LttGlY D’ to the lever ‘B, through its

~1
-

30

85

_9(_-)' |

This circuit, which I will
call the ‘‘ motor-circuit,’’ 18 indicated by the
broken lines, and runs from the positive pole

platinum countact-finger y, the tme of the fork

2 to the head or Suppmt A’ of the fork, then
by wire d through the coils of the motor- mag-

net D D back to the opposite pole of the bat-
tery. A shunt containing & resistance, R, is

100

run from the head or support of the fork' to

the line of the circuit between the positive
pole of the battery and the lever B, to prevent

sparks between the platinum contacts z 4.
When the fork is mechanically started into vi-
bration, it will continue to vibrate automati-
cally, and at each vibration will make and
break the motor-circuit, and will alternately
magnetize and dem&gnetue the cores of the
magnet D D.
preferably somewhat pointed, and their faces

105

are formed onthe arc of a circle, to permit the

teeth. ¢ of the rotary electrical transmission
apparatus C, which teeth constitute the arma-
tures of the maﬂ*net D D, to pass in as close

115

proximity to the faces of the poles of the mag-

net as possible,

The apparatus C consists, essentially, of a
stationary table of contacts, F" arranged con=
centrically around a ver tlcallotatmg shaftt, I, -

which is fast on the armature-wheel C and s

120 -

driven thereby,and is connected withthe main =~

line. A radial arm, F*, projects from the ver-
tical rotating shatt, "and carries a trailing fin-
ger or circuit- completel, £, which traverses
the contacts on the circular table.
be sufficient to enable any one skilled in the

art to construct an instrument fulfilling the

above conditions. The instrument 18, how-

ever, fully illustrated and described in deta’l
in an application for improvements in teleg-
raphy filed simultaneously herewith, and se-
rially numbered 91, 493

125
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The cores of this magnet are
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When the motor-circuit is auntomatically

|

i

o

ings, as there are six series of numbered con-

made and broken at each vibration of the ! tacts in one revolution of the tralling fingers,

tork, as above described, the cores of the mag-
net D are alternately nﬂﬂnetlzed and demftﬂ -
netized, and the armature-disk caused to rap-
1dly rotate. In starting the disk an impulse of
rotation of somewhat greater speed than the
speed at which it will be rotated by its actu-

ating-magnet should be imparted to it, and

then, as the speed of the disk gradually de-
creases, the armature-teeth will come into

. proper relation to the poles of the magnet and
~Into time with the makes and breaks of the mo-

I
A

3
_n

.::].O

tor-circuit, and the disk will be continuous-
y driven by the motor-magnet.
practice the disks may be Stmted, as above in-
dicated, without difficul by.

[T

ol my mveutlon however, is well Lnown? a,nd
needs no further deser 1pt1011 o
I have shown on the circular tables of con-
tacts I sixty insulated contact-pieces, the con-
tacts on each table being numbered from 1 to
10 in six ndependent series.
in cach series of 10°s may be connected in the
same cireuit, and as there are six series each
of the cirenits so connected will have twelve
contacts for _each revolution of the wheel.
Thus thel’s and 5’s in each series may be con-

nected in the same circuit, the 2’s and 6’8 In

lf‘j'!

another cirenit, the 3's mld (’s 1n another cir-
cut, and the 4 mndS sin another circuit, The
contacts are shown as connected in this w ay 1
four eircuits'in the application above referred
to. They may, however, be connected differ-
ently, as deﬂire(h with a greater or less num-
berof circuits.  When the contacts from1 to S
in each series are apportioned among four in-
dependent cirveuits, each cireunit will receive
twelve contacts and twelveelectrical im pulses,

a8 will be hereinafter deser 1bed, for each revo-
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lation of the trailing finger or ‘irenlt- com-
pleter. When the tr fnlmn contact-fingers 1 at
both stations are upon the contacts bmnnﬂ‘
the same number, the corresponding 111%‘{1"'[1-
ments, whatever the_y may be, connected to
those eouta@ts at each station, w_ill be piaced
In communication over the line, the circuit

Jbeing completed through the eont‘mt finger f,

the radial arm in which it 18 mounted, ‘md the
vertically-rotating shaft If.  As Lhe trailing
fingers / at the two stations continue to move
synchronously,they will pass to the next con-
tact, and successively over all the contacts at
each station. During the moment when the
moving contact-fingers fare upon correspond-
ingly umbered eontfmt -p1leces at each station,
the cireuib from the contact at one station to
the corresponding contact at the other station
18 complete and entirely independent of the
other circuits. . The sl}ﬂees covered by the se-
ries of contacts 1, 2, 3, 4, 5, 6, 7, and S may
be divided differ entl Y, or connected in any way
to obtain the desired electrical conditions to
sult the purpose for which the apparatus may
be used. When the contacts are, however,

arranged and.connected as shownin the draw- | cores of the vibrator-magnet A. The effect of

With alittle

Thisarrangement
for dllﬂnﬂ the armature-disk forms no part

Two numbers

pleted twelve times.

the fourindependent circuits will be each com-
Assuming that theforks
vibrate normally at the rate of eighty-five vi-
brations per second, and I have operated tele-
eraphically with a fork vibrating at that rate,
and that there are thirty armature-teeth on
cach of the disks €, the armature-disks and
trailing fingers will be rotated two and five-

s1xths times per second, and each cirenit will

therefore be completed thirty-four times in
every second. ‘T'he circuits are therefore prac-
tically nnbroken. | |

Having thus quite fully explained the gen-
eral operation of the vibrators and motor %,and .

described one way in which the contacts may
be Connected I will now describe the means
by ﬂhich'the synchronism of the apparatus is
obtained and maintained. |

In speaking of the contacts as bemﬁ appor-
tioned among four circuits, it will ]hwe been
noticed that the 9'sand 10’s were not described
as connected with any of those circuits. These
contacts 1 devoteto maintaining the Sy nchronal
movement of the ;‘Lppmmtu%

RReferring to Figs. 1 and 2, it will be observed
that at station X three of the 9’s farthest re-
moved from each otherare connected together
and to a battery, KX, and that three of the 10’ S
farthest removed from each other are connect-
ed to each other gnd to a line, /, which passes
through two correcting or reg uhtmﬂ coils, A’
AZ, on the cores of ‘rhe Vlbmtor mag net A A,
‘md thence to ground. The remaining th]ee
Imtermediate 9's and 10’s are thrown 01113 oY

unconnected with any cireuit., At station Y

the 9’s corresponding tothose connected tothe-

battery at station X are thrown out,while the
alternate 9's, which correspond w 1th those
thrown out at station X, are connected with
the battery X', and the 10’s at station Y,whieh
are connected with each other and mtl}_ the
correcting-ceils A? A’ on the cores of the vi-
brator-m wnet correspond with those which
were thrown out at station X, the 10’s at sta-
tion Y,corresponding to the connected 10°s at
station X ,being also thrown out or unconnect-
ed. At hot-h stations the three 1{’s,whichi are

8o

QO
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103

110
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connected with the correcting-coils on the cores

of the vibrator-niagnet,are built out or extend-
ed toward the adjoining 9's, which are not con-
nected with any eirecuit. \‘» hen the trailing
contact-arms J at both stations are moving
synchronously and rest on cot Tesponding con-

tacts and on about the same portions of those

contacts, the four independent ecircuits will
suceessi.vely be completed, as deseribed.
the apparatus at Y ruons a trifle faster than
that at X, the finger f at Y will touch the ex-
tended side of a 10- contact. VW hilethefinger at
X 18 still on a battery-connected 9, a eullent or

impulse of electricity will besent fr om the bat-

tery K through the contact 9 and finger 1 at
station X over the line, and through the con-
tact 10 and line 7 to the coils mounted on the

It
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this pulsation of electricity is to increase the | some extent, retard and interfere with their
power of the vibrator-magnet and momenta- | normal rate ot vibration. - Anyimpulse of elec-

rily slow the vibration of the fork and the ro-

tation of the armature disk and finger, and the
trailing contact-finger f will immediately drop
back into its proper relative position. Ix-

actly the same operation oceurs if the contact-

~ finger f at station X moves faster shan that at

10

s

20

25

35

40
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station Y. There is therefore an automatic
mutually-compensating correction from either
end of the line as the apparatus at one sta-
tion moves faster than that at the other.
the connected 10’s are extended toward the
adjoining 9’s, a variation of speed very much
less than that sufficient to carry one trailing-
finger across the space between any two of the

other contacts is immediately corrected, and

there is no danger,therefore,of any disturbance
by bridging before the variation 1s corrected.
I prefer to connect the correcting-contacts

as above described, so that three correcting-

impulses of electricity may be received over

the line for each revolution of the trailing fin-

ger. Under this organization,when the trail-
ing finger at one station is on a connected 10
the finger at the other station will be on the
corresponding unconnected 10, and the cireuit
will be open, so when the fingers are on the

9’s one of them will be connected to a correct-

inz-batteryand the other will be unconnected.
If desired, however, all the 9s may be con-
nected to each other and to the batteries, and
all the 10’s may be connected to each otherand
with the correcting-coils.

will be opposed to each other, and when they
are upon 10’s there will be a complete circuit
from the ground and correcting-coils at one
station to the correcting-coils and ground at
the other station; but there will be no battery
on the line. Should either one of the fingers

run faster than the other, the corrections will

take place exactly as above deseribed, and six
correcting-impulses may ke received in one
revolution of the trailing fingers. |

It will be noticed that in this instance the
correcting or regulating impulses are detexr-
ring ones. The apparatus may just as well
be arranged for aceeleration when one instru-
ment runs slower than the other. The only
modification necessary is to reverse the bat-
tery. and correcting-coil connections, extend

 the 9s toward the 10’s, and place the accelerat-

60

ing-magnet between the tines of the fork, as
illustrated in Fig. 3. Such an accelerating-

‘magnet is also deseribed and illustrated in

another application for a synchronous move-
ment filed by me simultaneously herewith, se-
rially numbered 91,490, and patented of even
date herewith. No claim is made herein to
an accelerating-magnet, broadly. - In explana-
tion of the operation of such an interposed
magnet, I desire to say: The vibrator-magnet,

when placed outside of the tines of the fork,

as here illustrated, creates magnetic fields,
through which the tines vibrate, and which, to

As:

With the contacts
thus connected, when the fingers at both sta-
tions are upon 9’s, the two correcting-batteries

[

tricity, therefore, which increases the strength
of these fields acts as a further retardation, as
above described, while, on the contrary, 1f the

70

vibrator-magnet is placed on the.outside, as .

here illustrated, and another magnet be placed
between the tines of the fork, any magnetic
impulse in such an interposed magnet oper-
ates to neutralize .the effect of the magnetic
fields of the magnets on the outside of the
fork, and the tines of the fork are therefore
permitted to vibrate with more fregdom i

response to the makes and breaksinthe motor-
circuit,and consequently with greaterrapidity.
At station Y one of the thrown-out 9-contacts

is connected to ground through a ticker or
sounder, T\, and when the apparatus 18 running

50

synchronously there will be a stroke on the

ticker at each revolution of the trailing finger.

When the operator, therefore, hears a contin- -

ued sound on the ticker, he knows that the
instruments are running synchronously.
In starting the apparatus the mstrament at

statton X is .put in motion, as hereinbefore
described, and the adjustment of the appara-

tus is completed by the operator at station Y.
The fork at Y is started into vibration, and
the switch M, between the connected 9’s and
the battery K’, and the switch N, between the

connected 10’s and the correcting-coils, are left

open. - |
If the trailing fingers happen to start in

synchronism, the sounder 1 will tick, and it

the ticking continues for a short time thie op-
erator will know theapparatus is synchronous,
and closes the switches M and N, and the ap-
paratus is in working condition. = -

1f the apparatus does not start in synchro-
nism, there will be no 'sound at first on the
ticker T'; but the operator at station Y, by

screwing the pole-pieces away from the tines
of the fork, will cause them to vibrate at a

speed which, by previous understanding, he
will know to be very much greater than that

of the fork at the distant station. The finger
at 'Y will therefore gain rapidly on the finger

at X, and as they occasionally come into con-

junction there will be a stroke on the sounder.

Then by gradually adjusting the pole-pieces to
approach them to the tines of the fork, the
strokes on:the sounder will Become less {re-
quent, and by continuing the adjustment the
fingers will travel together suthiciently long to
oive a series of ticks onthe sounder, and when
the ticking on the sounder continues for sev-

eral seconds or more the switeches M and N

are closed and the apparatus 18 in proper con-
dition, any subsequent variation being auto-
matically corrected, as above described.

QO
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- The -organization 1illustrated in Fig. 2 is

identical with that shown in Fig. 1, with the
exception that instead of mounting the cor-
recting or deterring coils A’ A’ on the cores
of the vibrator-magnet, they are placed upon

magnet, which act upon the outsides of the

!

130

the -poles of a supplementary independent
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tines of the fork to increase the mqnnme - |
HAuence thereon in em,ctly the same manner |

as 1s done by re-enforcing the vibrator-mag-

net by placing the 0011(}0’[111*1 deterring- 60115

thereon.

Instead of placing
synchronism in the sa
contacts, they might

the C-OHtEIICtS devoted to
me circle with the other
be placed on the same

table on the edﬂe or outside of the cirele, and

the radial arm extended and provided with
another trailing finger, or a trailing finger of
extra width to sweep I)O‘th sets of cont‘lcts, AR
shown 1n Ifig. 4; or they might be arranged
apon a semm’m table phced above or below
the first table and traversed by aseparate fin-
cer, as illustrated in Fie. 5. Such modifica-

- tions, however, are 1111111.&‘[011(11 and many of

S S
_F1

e
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Lhem will doubtless be suggest ed by persons
skilled in suech matters.

The right to hereafter file other applications

for any Snb]eet matter herein described or
sitown, but not fully claimed, is reserved.
In 1113 application of ev en date, numbered

91,493, I have shown apparatus identical with

t it herein shown; but said application is con-
fined to the ore anuatmn of apparatus for tele-
graphic transmission of messages. In other
applications, also filed mlnulmneonsly here-
with, and numbered 91,490 and 91,491, T have

shown or oanizations deﬁﬂnﬂed 1‘01: L]le aCCoN-
phbhment of the same result as the apparatus
herein described; but such applications arve

confined to Celtiun organizations and opem-_

tions not mvolved herein.

The manner of working by imps 11111g a tendl-
ency ot acceleration to tl1e apparatus at one
station, and then constantly retarding it by
eleetrical impulses from the other st*"i{lon 1S
ciaimed 1n Case No. 91,492, and no dmm 1S
macle herein to such cumnﬂemult

Any subjeets-matter herein shown or de-
a@ubed but claimed in Cases 91,488, 91,491,
91,492 *)1 493, or 91,490, filed of even d t"'-*
]mleu lﬂl or No. 102, 9 8. u]ed August 6, 1883,
are disels 11111;{1 her em

What I ¢laim as myv invention is—

1. The combination Subsmntmllvassét101th '

of a vibrator, means for. fmtonmtlm]]j, inde-
pendently "l(?iu"lill]ﬂ it, and correcting mag-
netic coils for oueutmﬁ the 1110‘[1011 Of th
vibrator.

2. The emnblmtlon substantially as set
forth, of a vibrator, a local circuit and vi-

brator- magnet, means for adjusting or v aryimg

the attraction of such magnet, an eleetrie eir-
cuit, and magnetic cmre{:tlm cotls which act
on the vibr "1101

3. The ¢o: ubnntlon substantially as seb
forth, of the table of eontﬂ(;t% the trailing arm
oY ulcmt completer, the eoueetmn 1 wnotlc

coils, and the cor recting-contacts outlw t“lbl(‘

W 1“1 which said coills are emmect(}d the v1-

brator, means for actuating it, the motor C1Y-

“enit and magnet, and the armature-disk.

4. The combination,
forth,

substantially as set
of the trailing hnﬁel* or circuit-com-

Wthh some of said CO]lt‘lCtS are connected,
and the cor recting coils or magnet ‘Wlth whwh
others of said contf{ets are eonueeted

o. ‘Ihe combination, substantially as set
forth, of the tl‘l]ll]]f’ ﬁnﬂer or cirecuit-com-

plete1 the eoueetmm contacts connected with |

aQ bfifrterv the corr ectmo coils or magnet, and
the couectmﬁ contacts conneected thelevrlth
the latter eonmd% being extended tow

tronwith the 00111101& at the other station con-
nected with the correcting-battery.

6. The combination, SRDS“‘L]]_’EMH‘;‘ as sef
forth, of elecfumlh“ r*mmeeted stations, thoe
trfuhltm fingers or e¢irenit- mte“mptem the
eormutnw conmetﬁ connected with the cor-
recting- battenes, the correcting-contacts con-
nected with the correcti Hg-COﬂL , and avibrator
at each station regulated by said coils. |

7. The eommmtwn of electrmfﬂh -CONNeCt-
ed smtmns rotary apparatus at each station
and means for dr} 1ving it, the circuit-complet-
ers, the contaets, the (301'1*9,,(313111“* batteries ¢con-

nected with some of said conta ts, and the cor-

recting coils or magnet connected w ith other
eouectmn eonhcts which coils control or 1'CQ -

_ ard the
ajoining contacts, which correspond in posl-

75

90

ulate the &peed of rotation of the appﬂmtumt |

either station whenever it runs out of time
with that at the other station. |

S. The combination, substantially as set
forth, of two electrically-connected stations,

at each station an independently-actunated vi-

brator, rotary apparatus, a motor for driving
it controlled bv the vibrator, correcting-con-
tacts, a cirenit-completer, a correcting 1}aLtL1'
with which some of the correcting- comaftﬂ» are
connected, and a correcting - 111'1011e’r which
regulates the vibrator, with yhich oih T COl-
recting-contacts are connected.
9. The combination, substa
forth, at two elec ium]lg -CONNEC
continuously - vibrating indepe:
ated vibrators, with eonectmg

wially as see
led stations,of
wdently - actu-
mechanism

which antomatically corrects the movement of

either vibrator when it vibrates at a different
rate from the other vibrator,whereby the syn-
chronism of the apparatus is maintained.

10.  The combination, substantially as set
forth, of a 0011111111011&31‘2* actuated lemtm‘ 115
local circuit and vibrator- -magnet, an electric
circuit, and correcting-coils which control the

vibrator.

11, The combination, substantially as set
torth, of two electrically-connected stations,
tables of contacts. circuit-completers, actuat-
ing apparatus,and correcting coils or magnets,
with the correcting-contacts 9 and 10, the al-
ternate 9's at one station being connected to a
correcting-battery, and the remaining ones un-

connected, and the alternate 10’s being con-

nected to the correcting-coils, and the remain-
ing ones unconnected at one station, the ar-
rangement of the connected and w neonnected
'S :md 10's at the other station being reversed.
12. The eombination, Sﬂbamntmﬂv as  Set
forth, at clectrically - connected stati ions, of

pleter, the (‘{)IIPPhH“ Oontwfﬁ the battery to | mechanism at each station forsuceessiv cly comn-

[O0
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pleting and bre aking the line-circuit t11r01w11 | eireuit plaeed to fwt on the (mtsule of szud 55

a contach or series of contacts, apparatus for
continuously actuating such me(,hamsm and

devices for automatically sending correcting-

1mpulses into the line from one St&thll to the
other only when variations in movement oc-

cur, to maintain the synchronous movement of

the apparatus at both stations.

13. The combination, substantially as Set
forth, of apparatus’ connected therewith,| hav-
ing 2 contact or series of ¢ontacts, mmns for

successwely placing the line in connection
with each of said contacts, apparatus for con-

tinuously actuating such circuit-completing
devices, and means for automatically acting,
primarily, on the driving or actuating devices
or apparatus by eon*eetmn*-lmpulses of elec-
tricity, whereby the speed of the driven appa-
ratus may be controlled and corrected.

14. The combination, substantially as- sct
forth, at.electrically - connected stations, of

- mechanism at each station forsuccessively coni-

25

pleting and breaking the line-circuit through-

a contact or series of contacts, apparatus for
continuously actuating such mechanism, means
for sending 11n1)11lses of electricity fir om one
station to the other to correct the speed of
said actuating apparatus, and an electro-mag-
net or helix which acts electro- 111agneticq.1]y
upon said actuating %pp&m‘rus to control or
correct its speed.

15. The combination, &ub&tantn,llv as set
forth, at electrically - connecteﬂ statlons of
mechamsm at each station for suceessively com-
pleting and breaking the line-cirenit through
a contact or series of contacts, apparatus for
continuously actuating such mechanism, means

~ for automatically sending correcting-impulses

40 ¢

- 50

of electricity from one station to the other,
and an electro-magnet or helix which acts di-
vectly on said %thl’btll]“ apparatus to e{)ntrol
or correct 1ts speed.

16. The combination, substmltially as set
forth, at electrically-connected stations, of ap-
paratus at each station which 18 continuously
actuated or rotated, mechanism for contin-
uously actuating such apparatus, and means
for antomatically reciprocally correcting the
movement of the apparatus at either of the
stations whenever it moves out of time with
that at the other by an Impulse of electricity
received from the distant station. |

17. The combination, substantm]]y as set

forth, of a vibrator, an clectro- magnet and s

|

[

-

vibrator to actuate it, and an electro-magnet
or coll placed to act on the same side of the
vibrator, the coil of the latter magnet bemg

| placed 1 111 a circuit over which correcting-1m-

pulses of eleé¢tricity may be received to "'etard
the rate of vibration of said vibrator.

18. The combination of two electrically-con-
nected stations, the vibrators, motors, and ro-

tating fingers 01‘ cirenit - completer% at both

stations, the battery at one station, with which
some of the contacts are electrically connected,

60

contacts at the other stations electrically con-

| nected with correcters or controllers for gov-
erning the rate of vibration of the vibrator at

that station,and a sounder or synchronous tell-

tale conneeted with one of the eontqcts at said

station.

19. The combination of ‘main line,' appa-

ratus connected therewith having two or more

correcting-contacts for sending correcting-im-
pulses into the line, placed about a center of
motion, a rotary mrcmt completer -connected
with the line which traverses said contacts,

receive the transmitted correcting-impulses,

whereby the variation of speed of the rotator

at the corrected station is corrected at difter-
ent points in the circle of rotation.

20. The combination, substantially as set
forth of a main line, appa,ratlls connected
theremth having two or more correcting-con-

75

and at a distant station similar apparatus

- having a corresponding number of contacts to 80

|- tacts for sending correcting-impulses of elec-

tricity into the lme to a dlstmt station, a ro-

tating circuit-completer connected with the
main lme which traverses said contacts, and a
correcting battery line or eircuit inwhich "h]l 0[
said- eonta,ctb are 1ncluded.

21. The combination of an electric eir cmf

actuated apparatus connected therewith at

different stations, means for insuring the syn-

chronous movement of said pr])fLmtus and a

tell-tale or sounder connected therewith to 1n-

In testimony w hereof T hfwo hereunto sub-
seribed my-name this 3d day of April, A, D.
1855. |

PATRICK B. DELANY.

Witnesses: -
EpwD. A. CALAHAN, -
H. D. MUXS0N. ,

QO
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‘dieate when the apparatus is running synech- -

ronously. 100
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*Correction in Letters Patent No. 1286,274.

It is hereby certified that in Letters Patent No. 286,274, granted October 9, 1883,

| on the applhication of Patrick B. Delany, of New York, New York, for an lmprove-

ment in ¢ Electrical Synchronous Movements 7 an error appears requiring correction,
as follows: In line 2 of dmm 13 the words “connected therewith” should have been
omitted; and that the pmper correction has been made in the records pertainin g to the
case in the Patent Office, and should be read in said Letters Patent to make the same
conform thereto

Signed, countersigned, and sealed this 6th day of N ovember, A, D. 1883,

(SEAL.) - M. L. JOSLYN,

_ Acting Secretary of the Interior.
Countersigned:

BENJ. BUTTERWORTH,
Commissioner of Patents.
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