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UNITED STATES

el T T S

PaTENT OFFICE.

PATRICK B. DELANY, OF NEW YORK, N. Y., ASSIGNOR TO THE STANDARD
JLECTRIC MANUFACTURING COMPANY, OF SAME PLACE.

ELECTRICAL SYNCHRONOUS MOVEMENT.

T e o e—

SPECIFICATION forming part of Letters Patent No. <86,%276, dated October 9, 18E3,
Application filed April 12, 1883. (No model.)

To all whom it may concern :
Be 1t known that I, PATRICK B. DELANY,

‘a citizen of the United States, and a resident

of the city, county, and State of New Yor $,
have invented certain new and useful Im-
provements in Iilectrical Synchronous Move-
ments, of which the following is a specifica-
tiomn. | |

- The object of my invention is to insure the
exact, equal, andlike movements of apparatus
widely removed and connected by an electric
circuit. Such apparatus is capable of various
applicationsin the field of telegraphy and else-
where where the successful operation of a sys-
tem, whatever it Dbe, is dependent upon the
synchronous movement of apparatus at differ-

-ent stations.

My invention consists in an improved or-
ganization by which the parts are brought into
synchronous movement, and are maintained
s0 by electrical impulses transmitted over the
line from one station to correct the movement

of the apparatus at the other station when it

moves out of time with that at the first sta-
tion. | '

In another élpplicm;ion for Letters Patent |

filed of even date herewith, and numbered
91,490, 1 have shown an organization for con-
trolling the movement of the apparatus from
one station operating somewhat like that here-
in deseribed, execept in the present case I em-
pioy a different arrangement of contacts and
use but one controlling or regulating magnet,
as will hereinafter be described.

My presentinvention alsoincludes improved

means for controlling the apparatus.

In the accompanying drawings, Figure 1 is
a diagrammatic plan view illustrating the or-
ganlzatlon at two stations, X and Y; Fig. 2
1s a detail view, showing a different construc-
tion; and IFig. 3 is a similar view of a modi-
fied construection. - |

In an application filed of even date here-

~with for improvements in telegraphy, serially

numbered 91,493, T have shown and deseribed
an organization of apparatus in which vibrat-

ing forks actuated by loeal vibrator-cireuits, -

motor-cireuits and motor-magnets, and toothed

armature-disks, substantially like those herein |

shown, areemployed. Inthepresentcase, asin

‘the case referred to, the rotary armature-disk

L, actuated by the motor-magnets, is fast on and

Imparts motion to the vertical shaft ¥/, which

Is connected with the main line, and carries
the trailing finger or circuit-completer, which
travels over the series of contacts arranged on
a stationary circular table, G, of insulated
contacts, placed concentrically around said
shaft. |

I have shown and prefer to employ vibrat-
g forks tuned as nearly as possible to the
same piteh, so as to possess the same normal
rates of vibration. It is not necessary, how-
ever, that tuned forks should be used, or that
forks at all should be used, as a vibrator of
any description, actuated either by the action
of electro-magnetsorby electrically-controlled
apparatus, may be employed, as fully set forth
In the application for improvements in teleg-
raphy above mentioned.
- Intheaccompanying drawings I have shown
at each station a vibrating fork, A, mounted
at 1ts base in asuitably-insulated support, A’

- The tines of the forks are antomatically kept

in vibration, when once started, by a local cir-
cult, (indicated by small dotted lines, ) in which
the vibrator-magnets « « are placed. The
poles of these magnets are arranged upon the
outsides of the tines of the forks, and may be
provided with suitable serew pole extension-
pieces, «', which may be approached to or

withdrawn from the tines of the fork, in order

to regulate the influence of the magnets there-
on and the consequent.rate of vibration of
the fork. I prefer to regulate the rate of vi-
bration of the forks, however, by means of an

adjustable rheostat, Rh, placed in the direct

fork-cireuit, By varying the resistance of the
circuits the power of the vibrator-magnets
will be increased or decreased, and there will
be a consequent inerement and decrement of
the vibration ofthe forks. I prefer thismeans
of regulating the forks, for the reason that the

resistance may be placed at a distance from

the fork and on a different base board or
stand. When the hand is placed upon the
screw pole pleces to adjust them, the appa-
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ratus 1s so sensitive that the mere taking hold




resistance is used, however, this difficulty 18
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of the screw makes more or less of a disturb-
ance in the vibrations. Where an adjustable

obviated.

On the inside of the forks, prefer ebly near |

their ends, are placed platmum contact-pieces
bl which make and break contact at each
vibration with very dehcete platinum contact
springs or fingers ¢ ¢, which project from
pivoted insulated arms or levers B B’, the po-

-sitions of which levers are regulated b;r thumb-

serews 0%, against which they are normally
drawn by coil-springs. Theloeal circuit which

vibrates the tines of the fork 18 made and bro-.

/

ken between the platinum contacts b’ ¢, as is

well understood, and the cireuit, as-above

mentioned, may be traced by the small dot-
ted line. In order to prevent sparks between
the platinum contacts 0’ ¢, I throw a shunt,
in which a resistance, R’ is placed around
these points. ~ The opposite tine of the fork,

‘at each vibration, makes and breaks contact
between the platinum contacts b ¢, and there-

by makes and breaks the motor-circuit indi-
cated by the brokenlines. These contacts are
also shunted by a resistance, R’ to prevent
sparks. The makes and breaks in the motor-
circuit magnetize and demagnetize the coils
of the magnets D D, and the alternate attrac-
tions and cessations of attraction upon the ar-
mature-teeth e of the rotating armature-disk
E cause that disk to rotate continuously and

evenly and carry round the trailing finger or

circuit-completer, which moves over_the insu-
lated contact on the table of contacts G.
The forks at the two stations are, as above

- remarked, as nearly as possible of the same

pitch, so that the normal rate of vibration will

be about the same; but by adjusting the rheo-

10 stat Rh the speed of vibration may be S0 ac-

curately adjusted that the two forks may be
brought to vibrate at approximately the same
speed, and each fork 18 vibrated by its own in-

~ dependent local circuit., 1t 1s practically im-
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possible, however, to 8o accurately adjust the -

rheostat as to 1nsure absolute synchronous vi-
bration. The slightest variation, however
small, 1t continuous, will, as is obvious, ulti-
mately carry one of the rotetmg appamtus SO
far ahead of the other as to destroy their pr 0p-
er relative movement.

The above description of the tmnsmlssmn
apparatus E ' f G will be sufficient to enable
any one skilled in such matters to construct
an instrument fulfilling the necessary condi-
tions. The apparatus is, however, fully illus-
trated and described in detail in the applica-
tion for improvements in telegraphy above
referred to.

On the stationary tables of contacts I have
shown sixty insulated contact-stops; but of
course the operation is not dependent upon
any exact number. These contacts are num-

- bered 1n six separate series, from 1 to 10.

The 9’s and 10’s on each of the tables are de- |

voted to maintalning the synchronous move-

ment of the apparatus, as 1§ hereinafter de- 8

|

|
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scribed. The other eight contacts in each se-
ries may be devoted to the transmission of

impulses of electricity for any purpose for 7o
which they may be desired, as will now be de-

secribed. The 1’s and #’s of each series may
be electrically connected together, the 2’s and
the 6’s similarly connected, the 3's and the 7’s

and the 4’s and the 8's, zmd these mdepend 75

| ently-connected series may be connected with

independent apparatus for any suitable pur-

pose at each station.
It will be obvious that, if the tmllmﬂ* ﬁnn*ers

f at each station move teﬂ‘ethel SO eceumtely 8o

thatthey will be on cor reSpendmﬂlV -numbered
contacts at the same time, an electric circuit .
will be completed through the contact at one
station, the -trailing ﬁnﬂ'er f, radial arm f', -
vertical rotating sheﬂ; E’, main-line to the op- 85
posite station, and correspondingly-numbered
contact through the trailing finger /. If these
contacts are therefore connected up with tele-
oraphic or other apparatus in circuit with a
battery, of course an electrical 1impulse will go
pass over the line through these two contacts
oncein each revolution of the trailing finger—
that is, at that point in the 1ev01ut1011 When
the two trailing fingers f at ‘both stations are

on the contact. The spaces covered by the 95 -

contacts 1, 2, 3, 4, 5, 6, 7, and 8 may of course
be diiferently divided and connected.

- As above mentioned, the contacts on the
stationary table, with the exception of the 9’s

and 10’s, are connected in four independent 100

series, two contacts in each of the six sets of
contacts being given to each of the four inde-
pendent series. The Instruments or appara-

‘tus, therefore, which may be connected with
the independent series of connected contacts, 103 -

will each receive twelve impulses of electrie-
ity for each revolution of the trailing finger.

If, therefore, the forks vibrate at the rate of

eighty-five per second, and make and break

| the motor-circuit that number of times per see- 110

ond, and there are thirty teeth in the rotating
armature-disk, that disk will be rotated nearly
three times per second, and the line will there-

fore be given to each of the four independent
series of connected contacts thirty-four times 113
per second. The circuit and current will be,
therefore, for practical purposes, constant and
entirely mdependent for -each pair of corre-
sponding instruments. At station X the 10
contaets are thrown out and not connected with 120
any circuit or contacts. The 9’s are, however, |
all electrically connected to each other, as will

be plain upon an inspection of the dr: aWings,

and to the correcting-battery C B. The 95 at

station Y are thrown out or unconnected, with 123

the exception of one of them, which is Ill‘lde

use of for a particular purpose presently de-
scribed, while the 10’s are electrically con-
nected to each other and to a wire, 7, which
passes through the coils or the peles of the 130

. deterring- mfm*net I 1., the poles of which are

placed outside the tines of the for ks, and fr om
thence to ground.
- The smwle 9 above referred to is eonnected
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10 a wire, m, w hich passes to ground through ? ]“T the eanstamh recurring antomatie retarda-
the helix of a sounder, S.

A% there are six
10’8 in the circle of cout‘wt
six retarding impulses to be 1ecelved over the
line, as will bu described, for each revolution
of the trailing finger 7.

Tt will be obsery ed that tl connected 9's
which are in communication with the correct-
ing-battery ¢! B are built out or extended to-
ward theadjoiningunconnected 10’s, and thatat
station Y the 10’8 which are connected to each

other and with the deterring-magnet L L are
built out or extended toward the adjoining
Assuming that both of thﬂ-

unconnected €s.
trailing fingers are moving synechronously, it
will be obmouq that when the fingers at sta-
tions X Y rest upon the 9 eonmcts 10 current
of electricity can be on the line, except when
the finger at Y is on the 9 which is connected
with thesounder S. Thenthesounder,which is
preferably muttfled to reduce the sound, will
tick once 1n each revolution of the 1111001 7,
and the operator will know that the apparatus
18 running properly, and the retarding-mag-
nets will not be affected. If, however, while
the finger at station X i1s on an extended 9,
which 1s connected with the battery C B, the

finger at station Y should move a trifle faster,

£,3
1

S0 as to strike the side of the extended 10 at

that station before the tongue at station X had
lett the 9. Animpulse of electricity would he
recelved from the battery C I3 through the 9,
trailing finger, line, trailing finger at station
Y, contact 10, and line [, to the deterring mag-
net L, and the cffect would be to retard the
vibration of the fork at the station Y.
Inpractice the apparatus is so adjusted that
the rotating armature-disk atstation Y moves

- slightly faster than that at station X; but any
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excess of movement or acceleration is con-
stantly and at once retarded by thesix retard-
ing-contacts. As the conunected 9’s at station
X are built out or extended toward the 10°s,
the contact of the trailing finger f at this sta-
tion will be prolonged, so as tO oive a greater
period of time within which the corr eetmn-

battery will be in cireuit on each of the 9 con-
tacts. On the other hand, at station Y the
unconnected 9’s are of the regular size, while
the connected 10’s are built out toward the 9's :
so that contact of the trailing finger f, after
leaving a 9, 15 made much q{hdx(}l with- the

extended ]‘) s, which are connected with the

deterring-mag m,t than when the ecireuit is
completed with any of the other contacts atter
1t has been broken. The result of this pro-
longation of contact at X and the Guickening
of the contact with the 10’s at Y is that 1if
there is the slightest variation of speed, how-
ever small, a retarding impulse will be scn
through the magnet I. As the fork at Y 1s
made to Vlbrate synchronously with the fork
at X by deterring impulses 0111} , the vibrator
at Y 18, as above mentioned, adjusted to vi-
brate more rapidly than the vibrator at X,

, 1t 1s possibie for

‘biation,

™
=y )
&

110115 which, as the ﬁun_els rotate two and
five-sixths times per Sec(}nd, may be sent into
the line at the rate of seventeen impulses per
second.  The poles of the vibrator-magnet be-
g
‘wbl ating fork, the tines necessarily vibrate in

1?:«1:.1&6@ on the outside of the tines of the

a magnetic field, which necessarily modifies

or imposes a retar ding 1nflaence on their vi-
Any inerease in the intensity, there-
1016 in-this magnetic field has a tend@ne} to

etard the vibr ‘1i1011 of the fork; hence the im-
pul&e sent through the magnets L I, which
are also placed on the on tside of the tme& re-
tard the vibration and the consequent Speed

of rotation of the armature-disk and trmhnﬂ
finger. |

Thus far 1 ha
the manner of obhur*mﬂ this retarding action
to the use of the auxiliar y 1Gt‘1"‘dlnf}—lll‘1ﬂllet
L 1. The ¢l aims, or such of them as :relfnbfu to
this particular fe Ltlll‘{, of the Invention, are,
however, based upon the improved or gamm-
tion 11111%‘{“%6{'1 on a somewhat enlarged sealein
Fig. 2, which I will now desecribe.

| Thu letters corresponding to those used in

Fig. 1 indicate like parts, and no repetition of

the deseription 18 therefore necessary., The
hine /, 1nstead of passing to E1Gt61‘111]ﬂ—1]11“11tb
L 1, as indicated in Ifig, 1, passes thlouc'h the
¢oil of an electro- maﬂnet R, in front of whlch
an armature, Y, hm“unﬂ sultable adjustable
front and back 5t0ps ﬂbl ates. This armature
1s pivoted ab », and is normally drawn away
from the magnet against its back stop by a
coiled spring. The vibrator-magnet placed
opposite the tine of the fork which makes and

breaks the loen oL vibrators, instead of having a

serew-extension pole- plew as illustrated in
Hig. 1, 18 provided with & Soft -iron pole-piece,
{, W hich slides back and forth to and from the
tine of the fork in an aperture or socket in
the pole of the magnet, the ends of the pole-
plece being enlarg ed to prevent its withdrawal
therefrom. A spring, «, normally presses
the pole-piece away from the tine of the fork.
A thumb-serew on the lower end of the pivoted

‘armature R can be adjusted to rest against the
When the

outer end of the loose. pole-piece.
pat esare approximately properly adjusied,the
further adjustment will be accomplished by
rheostat, as deseribed. Ordm*mml} , when the
magnet Ik 1s peutral, the coil-spring on the piv-
oted armature tends to draw the thumb- -SCrew
away from the end of the loose pole-piece,

which 18 heid away from the tine of the fork

by the ;31}1]11“ v, When a correcting impulse
of electricity 1s, however, ueewed through
the line /, as &bow desgubed the wm%me-
lever 1s drawn toward then mgne_f andthe loose
pole-piece 18 advanced toward the tine of the
fork, thus increasing the strength of the mag-
netic field and retar {lmﬂ 1£8 mLe of vibration.

Such an appar mm has a mueh more vigorous
eficct upon the fork than where the actmn o1 &

and this acceleration is constantly overcome ; 1@’[11%1111& -magnetisapplied divectlytothe tines

30
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of the fork, be-ca;use in the latter case the

magnetic field in which the fork vibrates is
only increased by the sum of the magnetism
of the retardmg-magnet butunder the organi-
zation shown in Fig. 2 the approach of the
pole-piece to the tine of the fork materially
increases the strength of the field, because, as
18 well understood, the attm('tlon of the mag-
neb 18 equal to the square of its distance. .
In an application for patent{or synchronous
movements filed simultaneously herewith,

~serially numbered 91,490, I have shown an

accelerating-magnet placed between the tines
of the fork and explained that the effect of

such a maﬂ'net was to oppose and neutralize |

the outside magnet, thus diminishing the

~ strength of the ﬁeld and permitting the tines

20

2

to vibrate more freely, and consequently more
rapidly. So in the present case it has been
stated that drawing the screw pole-pieceaway
from the fork or adjusting the rheostat made
it vibrate more rapidly, the effect being of
course to decrease the force of the attraction.

‘When, therefore,it is desired to work the pres-

ent; a,ppa,mtus with acceler ating instead of re-

- tarding impulses, the magnet R and armature

39
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R" may be a1rann*ed to draw the pole-piece

away from the v1brat01 as shown 1n Fig. 3.
In starting the rot&tmg armature-disks at
both stations, impulses of rotation are im-
parted to them by means of thumb-serews upon
the ends of their vertical shafts, or otherwise,

until the speed of rotation coincides with the
‘magnetizing and demagnetizing of the motor-

magnets, when the wheels will be picked up
by the mannets and continuously rotated, as
will be well understood. The speed of vibra-

tion of the forks can then be regulated by the

rheostat Rh.

In practice the apparatus at StELblOIl X i8
started independently of any special adjust-
ment, the adjustment being made at station

- Y, 80 as to have the apparatus there run a

45
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“tend to increase the

tmﬂe faster than at station X, as above men- |

tioned.
In connectmn* up the apparatus the smteh

P 1s lett open and the fork started into vibra-

tion at station Y, the apparatus at station X
having pr evmusly been started.

If the apparatus happens to start in Syn
chronism, the sounder S will tick, and if the
ticking contmues for any length of time the

operator will adjust the rheostat Rh, so as to
rate of vibration of the
fork. Then,if the sound begins to die away on
the sounder S,he closes the switch P, and the
apparatus 1s 1in working condition.

If the apparatus does not start in synehro-
nism, there will be no sound at first on the
sounder S; but the operator at station Y, by
adjusting the rheostat, will cause the fork to
vibrate at a speed whwh , by previous under-
standing, he will know to be very much greater
than that of the fork at the distant station.

=

l. desired, some of the connected 9sand 10’s may

- Other

286,276

come into conjunction there will be a stroke
on the sounder.
the rheostat,the strokes on the sounder will be-
come less frequent and by continuing the ad-
justment the ﬁngers will travel together suffi-
ciently long to give a series of ticks on the

| sounder, and when the ticking on the sounder

continues for several seconds or more the
switch P 1s closed and the apparatus is in
proper condition, any subsequent variation
being corrected automatlcally as described.
If for any reason fewer retarding impulses are

be thrown out or left unconnected. _
variations will doubtless be suggested toskilled
persons. :

In other apphca,tlons for
with, and numbered 91,489 and 91,490, I have
shown similar 01nan1zat10ns desagned for the
same purpose as thcbt herein set forth, in which
retarding-magnets as well as accelemtmn* -mag-
nets are employed to correct the speed of the
vibrators. The present application is de-
signed to cover peculiarities of orgamzatlon
not found in those cases.

patent filed here-

Then, by further adjusting

75

30

QO

The right to hereafter file any applications -

for any matter herein described or 1llustra,ted
but not fully claimed, is reserved.

Any subjects- matter herein shown or de-
scribed, but claimed in cases 91,488, 91,489,
91,490, 91 492, or 91,493, filed of even da,te
heremth or No. 102, 928 filed August 6, 1883,
are d1selalmed herein,

- Iclaim as my invention—

95

- I0D

1. The combination of two electrically-con-

nected stations, a vibrator at each station, the
motor circults and magnets, the tables of con-

tacts, the trailing fingers or circuit-complet-

ers, the connected correcting-contacts at one

-Statlon built out or extended toward the ad-

joining unconnected contacts, the connected
contacts at the other station wh ich correspond
to the unconnected ones at- the first station
and are built out or extended toward the ad-
joining unconnected contacts, which ecorre-
spond to the connected eontaets at the other

station, the correcting-battery with which the

extended contacts at one station are connected,

and the controlling magnet or regulator con-

nected with the extended contacts at the other
station.

2. The bombmatwn substantmlly as set

forth, at electrically - conneeted stations, of
| tables of correcting-contacts, circuit- complet

ers, the connected correctmg -contact at one

105

IIO

115

120

station extended toward the adjoining un-

connected contact, the connected contact at
the other station, whwh corresponds with-the
unconnected: one at the first station, extended
toward the adjoining uneonneoted contact
which corresponds with the connected contact

at the other station, a correcting-battery with
which the extended contact at one station is .

connected, and from which correcting impulses

The finger at Y will therefore gain rapidly | are sent into the line through said contact,
on the ﬁnﬂer at X, and as they oceasmnally

L |

and dew ces connected Wlth the etteuded cor-

125

130
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recting-contact at the other station for cop- |

rectlm the speed of the apparatus..

3. The. combination, substantially as set
forth, at electrically - connected stations, of
111dependently actuated vibrators, v 1b1*at1110
mechanism for each vibrator, me‘ms for ad-

justing such mechanism so that a a tendency to

acceleration may be imparted to the vibrator
at one station, with means for automatically
retarding the rate of vibration of Sa1tt vibra-
tor to maintain 1{s synchronous movement
with the vibrator at the other station.

The combination, substantially as set
fmth,, at electric: 111)»"-(30]1116{3136{1 5tat1011s of ap-

paratus for making and breaking the main-

line eircuit at each station, methfuusm for
continuously actuating or rotating such ap-
paratus, said 1116011&11155111 at one station being
set to run at a slightly-different speed from
that at the other and means for automati-
cally constantly conectlng the speed of said
actuating mechanism at one station by im-
pulses of electricity received from the distant
station to maintain the synchronous move-
ment of the eircuit- 1)1 ewlmw apparatus at the
stations. |
5. The combination of the vibrator, the vi-
brator-magmnet, the loose pole-piece which is
normally drawn away from the vibrator, and

mechanism for automatically moving the pole-

piece toward the vibrator to regulate its speed
of vibration whenever a correctmn 1mpulse of
electricity 18 received over the line,

6. The combination, substantially as set
forth, of the vibrator, the vibrator- -magnet, 1£s
loose pole-piece, the pu"oted armature- levez
and 1ts controlling-magnet, which is enerwed
by correcting 111’:1)11]@,@5 of QIGCJUICIJ[T, received

over the line,

7. 'The combination, substantially as set
forth, of the vibrator, the vibrator-magnet,
1ts 1oose pole-piece, means for holding it in its
normal position, an electric circuit, and mech-

(a1

anism for automatically moving the pole-piece

| relatively to the vibrator whenever a correct- 45
g 1mpulse of eleetrieity is received over the
civeuit.,

8. The combination, substantially as set
forth, ab electrically connected stations, of
Sjgmehronously-mm:fing apparatus, mechanism 50
for transmitting correcting impulses of* elec-
tricity from onestationtothe other, and means
for correcting the movement of the apparatus
at the latter station whenever a correcting im-
pulse 18 received by changing the position of
a controlling magnet-pole.

9. The combinapion, sabstantially as sct
torth, of synchronously - moving apparatus,
the wvibrator, i1ts local circuit, battery, and
magnet, which actnate such apparatus, and 66
an adjustable rheostat in the local circuit for
regulating the rate of vibration of the vibra-
tor and the consequent speed of the synchro-
nously-moving apparatus. |

10. The eomb1 nation, substantially as set 63
forth, of the vibrating f011~h its local cireuit,
butter}, and vibrator-maguet, the ‘LdJHSt‘LblG
pole-pieces on the poles of the vibrator-mag-
net, and an adjustable rheostat in the 100@1
¢lr w it. 70

11. The combination, Subsmntlftlly as set
forth, of an electro- mannet its cireuit, a cir-
cuit- bleaher actuated b; said magnet, a sec-
ond cireuit, which is made and broken by the
circult-breaker, apparatus actuated thereby, 73
and {111 adjustable resistance in the cireuit
which actuates the cireunit-breaker, whereby
the %__)eed of the driven apparatus nmy be va-
ried. | |

In testimony whereof I have hereunto sub- So
seribed my name this 3d day of April, A. D.
1883,

J1
LI

PATRICK . DELANY.

Witnesges:
IDwWD. A. (J;LLJLH AN,
. D. \ITW’H‘N




	Drawings
	Front Page
	Specification
	Claims

