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UNITED STATES

PATENT OFFICE

STEPHEN CHESTER, OF ELIZABETH, NEW JERSEY.

IMPROVEMENT IN FIRE-ALARM TELEGRAPHS.

Specification forming part of Letters Patent No. 169.087, dated October 26,1875, applicatiqn filed
May 5, 1875.- :

To all whom it may concern :

Be it known that I, STEPEEN CHESTER, of
‘Elizabeth, New Jersey, have invented an Im-
provement in Fire-Alarm Telegrapl, of which
the following is a specification:

My invention consists of certain improved
forms of apparatus for the transmission and
reception of electro-telegraph signals aud their
combination with each other to produce spe-
cific results. _ ,

I will first describe these instruments sepa-
rately and their manner of operating in com-
bination, first, however, indicating the results
the combined machinery is intended to pro-
duce. -

In all systems of electro-signaling, especially
for the purpose of tire-alarm, the machinery of
the receiving aud transmitting office, among
othier functions, should be required to perform
the following: :

First, to sound all signals emanating from
distant stations intelligibly, so that the at-
tendant (it any) shall hear and recognize them.

Second, to record on paper or an equivalent

the same signals in such maunner that, if de-

sired, the hour and minute may, if required,
by additional machinery, be recorded on the
same paper at the sae time.

Third, that all signals emanating from dis-
tant stations received at the distributing-office
shall instantly be transmitted to other distant
receiving-stations at the greatest rate of speed
that the light and rapid moving receiving ap-
paratus of certain stations is able to respond
1o, at a less rate of speed to statious where the
receiving apparatus is less light and rapid in
its action, and at other still slower speed to
other stations where the receiving apparatus
may of necessity be of a ponderons and slow-
moving character, the several transmissions
oceurring simultaneously, and not in rotation.

For instauce, the receiving apparatus of one’

station may be a Morse sounder; of another,
a gong; of a third, a huge tower-bell. '

Fourth, when the machinery of distant trans-

mitting-stations requires snch action to insure
pertect operation, the machinery of distribut-
ing or receiving office should automatically
send a momentary tlash of augmented battery
force over all the cirenits on which are stations
directly orindirectly communicating with each

other, but in such manner that while the at-
tractive force of each magnet at such sending-
stations is momentarily inereased the con-
tinuity of current shall not be thereby broken.

On the drawing, Sheet 1, Figure 1 repre-
sents a combined repeater or transmitting- ma- -
chine and register, of which Figs. 10 and 11
present sectional elevations of the parts A and
A? thoseends, respectively, being shown which
meet in Iig. 6. . ’

A is a frame supporting the gear-wheels. B
C &, of which the wheel B, actuated by spring
or weight, is the driving-wheel. The wheel G
has a dimneter half as great as that ot G, and
the wheel C, in consequence. makes bat half
a revolution while the wheel G makes a whole
revolution. - Upon the shaft or axis of the
wheel C are fixed the straight bar I and the
double cam-wheel D. (See Figs. 1 and 3.)-
When the swinging bar I' is horizontal one
or the other end of the bar D will strike upon
the roller g, Fig. 8, and arrest the motion of
the muchine; bug if the movable end of -F be
allowed (o drop sufficiently K will escape, and
the machinery will revolve until the bar F be
again restored to its horizontal position.

1 is a swinging bar, upon oue end of which
is fixed the armature of magnet Ho Upon or
near the lower end are two adjustable hooks,
one being adjusted in a plane sowewhat lower
than the other. . These are most distinetly
shown in Fig. 3, though the mannper of their
adjustment appears ounly in Fig. 1. These

hooks are so placed upou the bar Iin refer-

ence to the bar F that a triangular pin pro-
jeeting perpendicularly from near the end of
the latter, will, when the said bar is raised to-
a nearly horizontal position, bé ready to rest
upon either the upper or lower hook as the
armatare-bar I is moved to the one side or
the other, and when thus resting the bar F
will be supported in-a nearly horizontal posi-
tion, 8o that the roller ¢ will be in position to
arrest the wotion of the machine, as described.
Now, if the projecting pin be resting upon the
higher hook, and the magnet cause the bar I
to move, the pin will slip off from the upper
aund drop onto the lower lhook. A reverse
motion of the bur I will cause the pin to drop
off from lower hook, and the bar I to- fall*.to
such distance as may be convenient to per-




8 o o ; 169,08‘7

. mit it, thus permitting the Wheels to revolve;
“bat:in Flg 3.1t will be. obqerved that the bar
~¥-has'a perpeudlcular arm, from 'the end of

‘which a pin or roller projects in sach manuer

‘that it rests npon the two-part cam-wheel D.
‘Therefore, . if the bar F be released and al-,
lIowed to fall'by the-double action of ‘magnet,
as above deseribed, and the wheels begin to
‘revolve, in little lebs than half-a revolution.of
the wheel C tlie- triangular pin’ will, by the
rais'ng of the bar F, be replaced upon the
lng,her hook, and when the half revolution of
thie wheel U (whole revolution of G) is -com-
plete, one or the other end of E striking the
roller arrests the machine, which is now pre-
_pared to repeat the same operation. . Hence,
il the circuit emhracing ‘the magnet H be
“opened and closed, or reversely ‘closed and
‘opened, this evo]unon will be performed, and
for each entire and complete electric lmpulbe
communicated the wheel. G will ‘make one
complete revolution and be arrested. The
~breaking of; a line or abnormal opening of a
- cireuit wyll uot suffice to release the machin-
ery.

1 do not confine mvse]f to this pdrhwlar
mode .of releasing. a detent by electricity, as
any: other method of controlling mechanical

_motois by magnets, so as, to produce single
or coml)me(l revolutions of shafts correspond-
ing witl electri¢ signals given from a distance,

~would apply in this case. TFor the purpose of
illustration only, I bave herein described a
method: of contlollnm maghinery heretofore
invented l)y me, and more pcuhwlarly de-
S(.I'll)(’d in, patent 88,010. Figs. 2 and 5 rep-
Tes 1t a method of utllwmg the motions given
to the wheel G by distant stations for the
_purpose of’ cauung like impalses‘to be com-
“municated to other and distinct cirveuits.
This instrument is supplemental to, and inde-
‘pendeut of, the mbtrument_]usl: described; ex-
- cept in so far as that its primary shaft B! is
intended “to, connect with the shaft of the
~Wheel G and to partake of its motion, When

from any cause two or more'cylinders may be
required, as illustrated in Fig. 2, (where two
shafts, B! and B?, are shown,) motlon iz com-

mumcated hom oue to. ‘the other by similar:

cog- wheelb, giving absolute b]lnlldl‘lty of revo-
lation ; ‘and,’thus arranged in reference to'the
ma(,lnm, plekusly d(‘bbl‘lbed, it is obvious

“that, each cylinder, will ‘revolve in exact cor-
respoudence with the electric smnalb affecting

tlie “starting- -magnet,” H.
Upou these (,\huders, which are of insu-
i erml may be placed (,ouductmg ma-;
‘m,h pomtlon -and  such form- that,

terial, in;

. when these exlinders revolve, various conduct 1
- dng: matermlb m‘ay‘be br ouoht; in contact with

terminal springs attached to the erebleqdm g
to batterleb, telegmph lmes, and other instru-
‘mentb, s0,.as;to , produce, various  desired
chianges in |
partu,uldrl v

scribed.

In the machine A? (Figs.1 and 6 ) JK L.

n Mrepxeseutfa train of Wheels. terminating in

onnectxons, a8 heremafter |1nore:

-any balance fly-wheel or ‘governor; N, motwn
‘being communicated through’ the’ dmvmg-

wheel J by -weight! or by spring. -.A second-
ary train, drl\'un by the samedriving-wheel' J,

conmnum(,ates motion to the roller PL. throuﬂh
wheels K and O. Tbhe roller P¥is uncounected -
with gear-work, its -office being blmpl,y that
of presser to cause the prmmry roller. P! to
draw forward a_ribbon of paper, or its equiv-
alent, with ‘uniform speed when the machine
is in motion. P2 and P* repr esent a second.
papey roller  and -presser. Roller' P? receives -
its motion directly froim Pl by means of gear-
wheels, which, for convenience, may be slipped
upon the square ends of the shafts of. Pl and- .
P? outside of the frame. Thus, by bhaving pre-.
pared sets of gear-wheels, of varying didme-
ters, but .whose, added-diameter shall be the
same for each set, the relation of speed: be-
tween, the two seta of rollers can be varied at
pleasure by ‘slipping different sets. of gear-
wheels upon. the prep.lred ends ‘of the two

mentioned shafts. Let' s suppose that the.
gear-wheels Z; Fig. 6, have been ithus placed,

.md their 1elat101~‘1= -such that the rollers P“
aud P? make three- revolations while- the
rollers P2 and P+: make one. - The entire ma- -
chine Leing woand up, and’'in readiness for -
action, as shown in Fig. 1, all motion is ar-
rested by the engagement of pin or projection
on one end of the Hy-wheel shaft N with a

pinor projection on the end of Llldlllg Tod or
bar K. When the mdclnne‘A already: de-
scribed, is placed in connection:with the ma-
chine s shatt, g, connected with a (Jmukk-‘ ‘
motion 'Lttachud to-shaft - of. wheel G i1i-ma<:
chine A; communicates a reciprocating motion
to wheel W! in machine ‘A% Resting upon
the peripheries of wheels or cams Wt and w2,

(which are connected by shatt and partake of .

same motion) is a sliding bcu‘,Y Figs. 1 and
3, from which project the pinsel ¢% To.the
wheelb Whand W?, or either of them, are fixed
bars B! 12 (not represented in Fig.'] 1, l)ut shown
in Fig. 3) in suchfashion that, when the wlheels
Wt and W3 are caused to move in-the diréc-
tion indicated by the arrows, . the bars bl and -
D% come in contact with ‘pins ¢! ¢ and  will
force thebar Y from right to left for a-distance:
limited by the dmouut()f 1u,11noc,at1n & motion
given to the bars b §? as before describéd. -

;The sliding bar Y lias upou its upper surface . ‘

teeth cox'rupondmn to . the teethiof & wheel

K fixed onthe outer end of shatt of train- whccl

K It also has ou its.under surface projections,
which, for convenience, I will call. blouks, on.

Y. The wheels W! m(l w2 h'we a portion’of
,their CIILIIInbeEI]LG cut. awa,) to, a deptb cor-
responding to the. tlnol;ness of blocks on' Y.

It will be Obbel‘"t‘(l that, when the bar Y is
in its extreme, posmon tow ard, I‘l"ht, and-the

‘primary ma(,hmery A is at rest, the Dblocks

on Y rest upon ‘the. sinaller. dmmeter of the

-wheels W wz, aud the, _teeth ‘on Yeare i a -
plane too low to eng ,we with those of" wheel .

K. Now, if the wheels W1 W2 be caused to
move in the direction indicated: by, Arrovws,
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the bars o' and o? will carry the bar Y to iis
" extreme left position, the blocks on Y mean-
while resting upon the small diameter of
wheels W! W2 the bar Y being carried in a
plane where its teeth -will escape those of
~wheel K; but when, by the completion of the
revolution of wheel G, the bars o' o* and
" wheels W! W2 are returned into their original
. position, the bar Y meanwhile being tempo-
-rarily retained in its extreme lett position, the
larger diameter of wheels W! W2 are forced
" nuder the blocks of Y, thus raising the bar Y
into a higher plane when its teeth éngage in
‘the teeth of wheel K. The wheel K mean-
while, being in motion, will slowly carry the
“bar Y toward the rlg_,ht so long as the renewed
impulse of the machine A causes the said bar
to be carried to its extreme left position; but
this lateral movement of Y toward the left
causes its right-hand terminal hook to pull
the lever j, and thus cause the sliding bar K
“to move to the right, withdrawing its left
hand from the noteh in wheel P2, and releas-
ing the fly-wheel. Of course the sliding bar
K cannot return to such position as to arrest
- the fiy-wheel until the wheel P? having made

a complete revolution the noteh again returns.

to where the bar K can slide into it. Shortly
-after the last impulse received from the ma-
chine A, the bar Y, slowly moving toward the
right, drops out of gear, and rests until a new
impulse again throws the machine into opera-
tiou. _

In Fig.1, R is a punching-machine, of which
~ 8 is the anvil or matrix. T is a bammer,
which is raised and allowed to fall upon the
punch at each revolution of the wheel G,
throngh weans of a cam-wheel or equivalent
device, upon the shaft of wheel G. Thus every
impulse communicated to machine A through
the starting-magnet H causes the strip of pa-
per to cominence moving and loles to be
punched in the paper at intervals of space
corresponding to the intervals of time be-
tween the impulses communicated to the mag-
net'H ; but the paper thus punched at inter-
- vals corresponding to the velocity given by
rollers P! P? passes thence over the block P and
under the platina brush, or equivalent, Q, and
through the rollers P* P%, which we have as-
samed make but one revolution while the roll-
" ers P! P® make three revolutions. Hence the
paper passesunder the punch three times more
rapidly than under the spring Q, or the inter-
val of timme required for the paper to pass un-
der the spring Q from hole to hole in the pa-
per is exactly three times as long-as those
which occurred between blow and blow punch-
" ing the holes. Hence, it the spring Q and
" block P are eonnected: with an electrie cireuit
embracing electric bellsor any electro-mechan-

ical apparatus, the electric impulses commu- -

nicated to all such apparatus will be in exact

‘proportion to, but at iutervals three times -
1.above the axis Y? exists on. both:sides of the

louger than, those which caused the starting-
magnet H to act.

Hence, any number of pa-
-per-rollers may-be-caused to-revolve at-differ- |

ent rates of speed by the same initial: ma-
chinery, and electrie signals may be commu-
nicated to one or several circuits or lines in
such manner that the intervals separating the
several impulses forming the signal :shall in
each case be mathematically proportlonate'
but the duration of sueh iutervals shall in
each case differ in -exact proportion with ‘the
relative speed of the respective paper-rollers ;
but, as ‘it is evident that.the slower-moving
set of paper-rollers must make the same num-
ber of revolutions as do the first set, then P!
and P? must make three times as.many revo-
lutions (as they initially carry the others) as
P2 P4, and, therefore, unless provision be made

-therefor, wili continue to “pay out” an un-

necessary and accamulating length of paper
after the punching apparatus had finished its
office, which paper would become an incum-
brance to the machine and render it ineffect-
ive.

It has already been explained that, shortly
after the last impulse of a signal hdb caused
the -starting magnet H to operate, the bar
Y will return to its normal position, leav-
ing the bar K free to return to the - position
when it arrests the fly-wheel—so soon as. the
slot in roller P? (or, in the case of several sets
of rollers, a slot in the last of the series) comes
opposite the end of bar XK, so that it may
slip in. To prevent this occurring before the
last punch-hole shall have passed under spring
Q, a supplemental maguet, X, is placed in the
same cirenit as is P and Q, in such manner
that each impulse caused by a punch-hole
passing between @ and P, permitting metallie
counection, causes & movement of. the arma-
ture-lever 7, pivoted at ¢‘. Thislever engages
with a pin upon the c¢xtension of sliding bar
K, and draws it back in the same manuner as
does the bar Y when it operates. As so far
explained, it is evident that this device would
only be oceasionally effective unless provisien
be made that, after the wheel P? shall reach
that ])Oblthll, permitting bar K to arrest the
machine, it shall not do so until the. paper
continues to pass for a distance equal to the
-greatest distance between any two punches
forming part of the same §1gual

I do not coufine myselt to the use of any
one of the numerous devices that are in-com-
mon use for producing similar results, and:it
is not, therefore, necessary to encrumber these
specifications with descriptions -of devices
which form no part of the present claims,- and
which are generally known.

_The bar Y2, Fig. 1,is to prevent the un-
necessary accumulafclon of paper between the
rollers P! P% and P? P4 It will be observed
that the ends of shaft of rollet P?rest in a
fork of Y2, which is jointed at a point between
the axis of P? and its own axis of wmotion, Y2

' This axis is a shaft ranning through the ma-

chine, and that portion -of the. device shown .

wachiue, but the lower prolongation. exists

ouly-on that side ofthe.machine;where is.the
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-gliding bar Y. Now, if this lower : portion of
Y2 be-carried a little to the right it will cause

“the.portion above its axis to assnme a straight
~+liney and its consequent elongation. will raise
-the roller P3 slightly.

If the lower end be re-

leased the weight of P® will cause a deflection

of the upper.jointed portion of Y2 and the
roller P3 will rest upon roller P!, so.that they

< will perform their intended office of drawing

: paper.

Now, a-hook termination of Y, en-

- gages with the lower end of Y?in such man-
"ner:-that:when Y has reached its extreme po-
- sition:to right;" but not until then, the neces-
: sary motion will be cominunicated to Y? to

: 'cause roller P to be raised.- Im all other po-

~gitions -of Y:thé rollers’' P! P? will .impinge

= and draw the paper.
- pulse given to magnet H a hole will be punched,

Hence, at the first im-

~and'the paper.will be drawn forward by rollers

-PLPS,

But when a time equal to the greatest
interval that may separate parts of any sig-

nal has passed, then, though the rollers con-
" tinue to ‘revolve, the roller P2 will -be raised

~and:-the paper cease to be drawn by the first
-*get.of rollers.

At this moment an amount of
:glack will have accumulated between the first

and second sets of rollers; greater or less, as,
. the signal punched may have been longer or
' shorter. - But, as heretofore describe, provis-.

‘ion ‘has been made that.the succeeding set of

< rollers shall continne to revolve until they
:- ghall have made at least as many eutire revo-

- lations as had ‘the preceding ones up to the

“time when they ceased to affect the paper.
“Hence, when the machine stops all the punches
~will have passed through the last set of roll-

_ers, and there will beno slack or accumulated
paper between the. successive sets of rollers.

1t is of noimportance in thus accomplishing
these results whether this mechanical arrange-

 ment substantially described be nsed to make

holes in paper or other materials, which sub-
-sequently are utilized to close circuit by suf-

* fering metallic contacts to be made; or whether

the:action be reversed, and the same mechan-
jeal force be applied to raising projections on

- materials; and in causing these records subse-

i-and.alarm stations.

quently to break circait instead of closing ir.
" Sheet No. 2 illustrates the connection to be
maile between these several described instru-

“ments, telegraph-lines, batteries, and sigual

On this sheet are repre-
‘sented: twelve separate loops or: eireuits, con-

..verging in one battery-station or central de-

pot; designated by the ring A.

I do not confine myself to .an arrangement

© “iwherein sending.and receiving/'stations must

-of necessity be placed upon ditferent circuits.

It is'only necessary that separate apparatus,

_eitber-foritransmission.or reception, intended
‘to.-act - simultaneously .at ditferent rates of

 speed, should be placed on separate. circuits.

o For-illnstration -in. this :case .I-have repre-
7 sented-each class of instrument as being con-

v fived +to-its own  ¢ircunit,-aud B:B.B B repre-
:sent eircuits containing antomatic signal-sta-

= tions-only; C C C C, coutaining guick-action

and close the, local - ¢ircuit.
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electro-mechanical gong-strikers. On D DD
D are placed great tower-bells only. The in-
strument f within. the ring A represents the
instrument heretofore described, and shown
on Sheet No. 2, Figs. 6, 7,8, &c., including the
parts A A! A%, k and k are similar instru-
ments, including, however, the parts A and
A only, or the starting-machine and cireuit-,
changing cylinders. ..~ ‘ S

In the machines k and f the arrangement of -
the insulated and conducting surfaces brought
in contaet with the terminal springs resting -
thereon, when the eylinders rotate, in- manner
such that when the machine is at rest all the
springs represented, except the two outside.
springs, rest on insulated surface. . The outside .
springs, however,reston metallic rings, so that
the revolution of the shatt- has no effect upon

“their condition of metallic contact; but when

this: cylinder revolves each pair of interior:
springs is in rotation brought in contact with
separate metallic surfaces, which are, respect- .
ively, perinanently connected with the two
terminal rings. ‘

. Instroment K possessés a cylinder similarly

arranged, and in addition asupplemental cyl-

inder partaking of the same motion (as here-

tofore described, and showu in Fig. 2, Sheet 1.)
The. ‘springs resting upon the supplemental

cylinder are connected with those resting upon
the primary, and may be regarded as the same:.
this is with the exception of the exterior -
springs, which rest ujpon the primary only.
The metallic surfaces upon the supplemental
cylinder are separate rings, of width to. em-
brace the terminals of each pair of ‘springs.

These rings are not entire, but are broken at
one point. The width of this break, aud its
position on the shaft relative.to the breaks of
the other wheels, are such that—both cylin-
ders revolving—when any. pair of springs has

reached the metallic surfaces connecting them,
respectively, with the two' exterior springs,

then the two - correspouding:or counectéd
springs shall reach the break, and thus beg-
come disconnected with each other; ‘bat they

will again come in contact with the ring be-
fore their other ends or’ econnected parts shall
have broken connection with the  exterior

springs resting on terminal rings of primary

cylinder. o

Instrument a consists ‘of a_series of relay-

magnets, corresponding. in . nwmber to the
number of transmitting-circuits. These are
so arranged that the.axes of their several
armature-levers liave a cotnmon. metallic con-
nection, and their. moving ends. retract to a
common . metallic connéction.: . Hence if these’

two metalli¢ connections be placed in an elec-
trie circuit it will follow that it all the magnet-
circuits be closed then this local c¢irenit will
be open. .But if any one of the magnet-cir-
cuits opens, its .armature:lever will fall back
The battery, ¢,
which, for convenience, may be called. the
alarm-battery, has-its respective poles con-
nected with exterior springs of each of the
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three instruments 2 & /. As the connection
of these exterior or battery springs with their
respective instruments bas already been de-
seribed, it will be observed that the normal
condition ot this battery is an open ¢ircuit,
and is closed for an instaht only, as one or
another of the several ¢ylinders may for that
instaut direct its entire force to the desired
cireuit.
single-battery series, or parts of series, through
different circuits by means of revolving cir-
cuit-breakers or pole-changers, has long heen
in nse. The novelty in this case counsists in
the combination of several independent me-
chanical devices, each actuated by separate
and independent electro or mechanical start-
ing and controlling devices, yet each in such
relation with the other that their several op-
-erations wmust be in harmony. The several
batteries b b b b, arranged in one row near in-
strument K, may be called the several ¢ main”
batteries, and they are connected in the sev-
eral signal-circuits B-B B B. The normal
condition of these circuits is closed. There
are also represented three more separate bit-
teries, marked b b b,and these are, respectively,
the batteries of local cireuits 2, k, and g, which
embrace the several starting-muagnets of the
instruments d e f.

The position of these several parts being
understood, I will proceed to explain the con-
nection-of the apparatus with the several ¢ir-
-enits, and, for convenience, I. will separately
trace the conneotmns of the signal, gong, and
great-bell circuits represented in the upper
right-hand corner of drawing, Sheet 2. One
end of circuit B connects with one of a pair
of springs of instrument e, which (the instru-
ment being at rest) is itself connected with
the other spring of same pair, because their
two ends rest upon the metal ring described.
From this latter spring connection passes to
main battery b, thence to relay-magnet in
machine a, thence out to other end of circuit.
Hence the normal condition of this circuit and
‘of each other similar cireunit is closed, and its
relay-magnet holds its armature-lever, and
local circuit g will be open. But if a signal-
box in this (or any other similar circuit) be
operated for each complete electro-impulse
sent, it being thus transmitted through loca!
-eircait g, machine f will cause one complete
revolution of its ¢ireunit-closing eylinder. The
two ends of gong-circuit C are directly con-
nected with a pair of springs resting on cyl-
inder of machine f. Hence every revolution
of said cylinder sends one flash of alarm-bat-
tery ¢ through the said circuit C and all simi-
lar cireuits. Local circuit & connects start-
ing-magnet of machine d with the platina
brash and anvil of machine f. (Sheet 1, Fig.
1, P and Q.) Hence the passage of a punch-
hole between P and Q causes a single com-
plete revolution of ecylinder of machine d.
Circuit D terminates in pair of springs resting

~thereon, and therefore each revolation belldb
'ﬂtbbh of alarm- -battery ¢ over all circuits D.

l\

3
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The process of directing the force of

N

Local cireuit K is connected with a device be-
longing to machine f, not yet explained. Re-
ferring to Sheet 1, Fig. 3, it will be observed
that when the sliding bar Y is at rest its in-
sulated end rests upon a spring, Z, and breaks
connection between the metalliccontacts e f.
But if bar Y be moved to left the poiuts e f
will close.

It has also been explained that if bar Y be
carried to lett by Jegitimate operation of ma-
chine it will rot return to its normal position,
$0 as to open contact of e and f, until an inter-
val of time longer than the interval occurring
between any two siguals in the same round of
repeated signals.

Also, it has been explained that a complete
electric impulse is required to operate these
starting-machines—that is, a circaiv must be
opened and again closed, or reversely closed
and again opened, to cause the machine to op-
erate. Therefore (again referring to Sheet 2)
the local cireuit K will cause machine ¢ to op-
erate ouly after a complete round of siunals
has been received. This will cause a single
revolution of the eylinder of machine e lts
connection with B eircuits and alarin-battery
having been fully explained, it is obvious that
the effect will be to augment the force of each
main battery by introdueing for an instant
therein the whole or any desired portion of
the alarm-battery without ineanwhile opening
the cireuit or diminishing the attractive foree
of any magnets placed in such cirenits during
this operation. Hence the armature-levers of
distant magnets placed in cireuits connected
with this machine may be permitted. to fall
back, upon the opening of c¢irenit, to-such dis-
tance that the magunet, influenced by its nor-
mnal battery, has no effective power over it;
but the operation of this machine will so tar
increase the magneto force as to draw the ar-
mature-bar back to the position where the nor-
mal battery is fully competent to retain it.
This is applicable not only to causing devices
for what is termed “noun-interference” at re-
mote stations to operate, but also to many
other devices, for various purposes, to act at
intervals other than those indicated by this,
or any other station operating upon this, with-
out the use of other wires, inagnets, &e. For
instance,inany combinations whateverof'send-
ing or receiving stations this combination
might Le desired, station 36 may bLe required
to repeat the number 36, and during its oper-
ation receivea different number, 13, Lt is evi-
dent that these operations could be performed
without in the least interfering wirh the re-
sults to be accomplished by the initial station.
Or, an initial machine may be required to per-
form any work at a distant station other than
in the direct transmission of a nunerical sig-
nal; and it may be desired that it should re-
cord in itself step by step the work it has
actually accomplizhed, to be telegraphed back
from the other end, and not simply what it
ought to have done by 50 ma,uy revolutions or
evolutlonb.
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- “When this prineiple is applied to non-inter-
“ference devices in systems of remote signal-
stitions, by allowing the falling back of an
armatun, lmr to a dl\tdll(,e beyond the power
of ‘its magnet, influenced by its normal bat-
tery only tu Tecover it, to render all boxes or
stations thereby nﬂected incompetent to be
operated, it bas been shown that this appa-
‘ratus:will’ at thc desued momeént restore all
‘these- ' stations ‘their normal condition,
thiougl these btations be distributed upon any

numher of 'separate and dlstmct circuits con-

vel nmg at any one point.

It rémains, ‘then, to add that, in order' that
“this should be fully applicable to effecting com-
:plete non-interference in the system of lines
and Lll(,llltb I have described and represented
“on Sheet 2, I must cause the break which oc-
curs’ on ‘the primary signal-circuit to be re-
‘peated on all the other signal-circnits. Itis
-obviouns that this could readily beaccomplished
in'the arrangement of the relay-magnets, or in
“the priimary circuit-closing machine, by add-
‘ing another cylinder; but I have not deemed
it expedient to add to the confusion of my
“drawings or to the length of these specifica-
tions of any oue of the many devices that may
be employed.

It would De preferable that the first break
only should be repeated to other signal-cir-
weuits; and that these circuits should then re-
main closed circuits unaffected by the succeed-
Adngibieaks ou,umng on-the blgnal -seuding
“eirenit,
This may be thus accomphshed The arma-

~ture-bars of the several relays may be held

suspended each by its own magnet where their,

‘conitacts mutually close each other’s circuits.
“The breaking of any oue of thesé eircuits: will
“cause all ¢irenits to break, and all the bars
“will fall to' another contact-bar when the con-
tacts Tare ‘arranged ‘to close each cirenit inde-

pendently of ‘the others. Hence they will not

receive anyiinpulseés from the working circuit.

‘When;atterthe close of a round of signals, the
‘machine’ e;;Sheet 2, operates, the lower bar
may: be caused: to be mechanically raised, so
~as-to restore-all the armature-bars to their
~original positions w1th0utmeanwhlleundosmg
: Gll‘(JlIltb. L

“As this, howe\-er, is mot'to be made the sub-

3Jepl; of the present: ¢laims, but may be em-
bodied in a'future application, I have not more
particularly ‘described this, as it only seemed
~necessary ‘to'show that ¢ non-interference” on
Imany'separate ‘circuits could -be attained in
“the'system I have described. -

TIu the above-described ‘system I do. not
“claim “any deviee ¢ to break each circuit from
“the one first broken; and to mechanically close

each circuit, though the one first broken may
remain open” - (Patent 104,357, of 1870.)

I do-not ¢laim the locking in or ount of ¢ir-

~cnit the break-circuit wheel by any maguetic
device. . (Patent 113,649, 0f 1871.)
It is! evident that, tor the purposes of this

‘invention, instead of several series of batteries,

divided or split’ batterles, part in opemhon
at one time, and more in operation at another,
may be used ; or that the electro-motive force
of any cire ult may also  be varied by cutiing
in or.out, at desired umeb, a l'k‘blbtdllCL or re-
blbt(l;l](,e's. ‘

I do not clalm, in detail or in combination,
any devices wherein a’ magnet-armature re-
quires any varying dcl]u\tumnt of" its length
of” play or mtr(u,tlle force, as. ditferent ve bllltb,
when or where required, dl e proluced by vary-

‘ing electro- motive force dppllbd to 1ebpu,tue

cireuits; but

I do elain— :

1. The combination of a prime motor md
train, an electro-magnet controlling the same,
a revolvmw cylinder or cylinders causing on
rotation a change or changes in the connee-
tiouns of one or more electric circuits, a per fo-
rator, and a train of wheels, giving uniform
motion to the strip to be perforated, subatdn-
tlally as and for the purposes set forth.

. The combination of a'perforator, two or

more sets of devices for removing the perfo-.

.rated strip therefrom, aund moving.at ditferent

rates of speed, and two or more electric cir-
cuits (,ontrolled by the operation thereof,
whereby the signals upon-one circuit are re-
peated over other electric circnits at different
rates of speed for different urcmtb, substan-
tially as and for the-purposes set forth.

3. The combination, with a prime-motor and
train, and dn electro: maoneb controlling: the
same, of electric circnits, “and two or more in-
sulators or cirenit-closers rotated by a prime
motor, and throwing into cirenit at one period
durmg rotation an extra amount of battery,
whereby.the electro-motive force in the cir-
cuits is increased, bubbtdlltlally as fmd for the
purpoxes seb forth

. The combination, with"any mstruments
mr;mg several sets of motors designed to
cause paper or other material whereon im-
pressions have been made to repeat electrice
impualses over several circuits, at various rates,
of speed, of a device connected with any other
part of a running gear of such instrament, to
successively quler these several motors. in-
operative, by removing the pressure "af the
frictional ‘roller or eqmvaleut ab bpe('m(, pe-
riods in such manner that the paperor equwa.-
lent will cease to be moved: thereby, so:soon
as the impressed portion has Leen carried; past
a fixed point, but. thdt it éhall continue to.be,
carried by the succeeding motors,  substan-;
tially in the manner aud for the purpose hu:e-
inbefore described.

5. The combination of-a rack and p]ll]Oﬂ,
with the supporting-wheels W1 W2 having a
portion of their periphery cut down to a smallﬂr‘
diameter, and provided with arms for.-moving
the rack in one direction, & connecting lever: R
and pitman connected to one wheel’ «Llld tr‘up
and imparting a roeking. movement to
wheels, whereby, upon bllt,ll‘ movement i
direction, the rack is allowed to drop awiy
from the pnuon, but is held to-engagemerit
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therewith on their movement in the other di-
rection, substantially as and for the purposes
set forth.

6. The combination, with the two independ-
ent motive trains, one of which is controlled
by an electro-magnet, or a rack and pinion,
connected with the trains, aiid controlling one
thereof, whereby the motion of the first canses
the release of the second, substantially as and
for the purposes set forth.

7. The combination, with two independent
motive trains. a rack and pinion eonnected
therewith, and acting to release the second
upon the movement of the first, of an extra
magnet, and devices operating to allow the con-

tinuanee of motion of the second train, after
the ‘motion of the first train has ceased, sub-
stantially as set forth.

8. The combination, with two or more bat-
teries, or ‘divisions or series of Dbatteries, of
the automatic cireunit closer or breaker, to
change the connections of the batteries, and
thereby vary the electro-motive force of the
circuits, or any of them, substantially as and
for the purposes set forth.

STEPHEN CHESTER.
‘Witnesses:
D. OrRMOND FRYE,
A. D. BUNTING,




