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To all whony It may concermn: |

Be it known that I, EpwARrD J. MALLETT,
of the city, county, and State of New York,
haveinventedcertain new and useful Improve-
ments in Antomatic Telegraphy, of which the
following is a specification. |

In my Letters Patent No. 343,042, of June
1,1886,1 have described a system of automatie
telegraphy iavolving, among other things, an
antomatic ftransmitter containing stopping
mechanism, together with releasing devices,
brought into aetion by the operation of the

stopping mechanism and automatically oper-

ating when thus brought into action to release
the transmitter from the control of the stop-
ping mechanism. Thestopping mechanismin
said patented system is controlled by a fillet
or card having the code signals or indications
thereon in transverse lines, and the car or

holder for said card is intermittently fed once

for eacli revolution of the trailer and in the
interval between the use of any two successive
transverse lines on the card. I |
My presentinventioninvolvesthesesamegen-
eral features, and is an improvement upon the

organization desecribed in iy sald Letters Pat- |

ent in illostration of the said system. 1t1sdi-
rected tosimplifying and rendering more effi-

cient the means for antomatically stopping the |

transmitter, for automatieally starting the
transmitter,or,in other words,releasing it from
the control of the stopping mechanism,and for
effecting or countrolling the feed of the car or
bolder which countains the prepared card. .The

feed of the car or holder is controlled by a

polarized escapement included in the trailer-
circuit—that is to say,the circuit in which are

placed the trailer-arm, its co operating sun-

flower-disk, and the transmifting-keys that
are operated by the prepared card—which es-
capement permits the car to feed a distance
of one tooth on the completion of a revolution
of the trailer arm, and while the latteris pass-
ing over the interval-segment or *‘car-seg-
ment,”’ as it may be termed, on the sunflowez-
disk. The car-escapement armature must thus
vibrate s'owly, with infervals between sueeces-

‘sive vibrations corresponding to successive

revolutions of the trailler—that 1s to say,when
the trailer completes one revolution the car-
escapement armature moves in one direction,

| lution the armabure moves in the opposite di-

rection, and so on. The transmitter inthe or-
ganization shown by me is stopped by a stop-
ping - magnet included in the trailer-cireuwit,
which,when energized, attracts its armature,
and thus breaks contacts controlled by said

armature and inecluded in the cirenit of an

automatic pole-changer, which throws rever-
sals upon or causes reversals in the circuit
which includes the magnet for actuating or

‘controlling the escapement of the transmitter.

The effect: of this action is to stop the trans-
nitter.
from the control of the stopping mechanism,
I provide for short cirecaiting the stopping
magnet by forming a normally-ocpen shunt
around the said magnet, the eontacts of which
are controlied by the armature of an electro-
magnet, which I term the “‘starting-mag-
net,’”” included in a high-resistance circuif in
derivation to that of the automatic pole-
changer. Thus when the circuit of the auto-
matic pole ehanger is broken by the stopping-
magnet suffiecient currenb will pass over the
circuit in derivation thereto to energize the

In order to antomatically release 1t
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starting-magnet, the result of which will be

to close the shunt around the stopping-mag-
net, and, the Iatter being thus short-cireunited,
loses its energy and permits its armature to
reclose the pole-changer circuit.

The nature of my invention and the man-

' ner in whieh the same is or may be earried

into effeet will be readily understood by ref-
erence to the accompanying drawings, In
which— -

Figure 1 isa view in the main diagramimatic
of the geueral system in which my improve-
ments are involved, showing the eard holder
or car in verbieal eross-section. Fig. 2 1s a
diagram representing a modification of the
system which may be used wheneverit 1s found
desirable to actuate one or more czcapements,
each from its own auntomatic pole- changer,
without having the latter in circuibt with the

escapement-magnet. Fig. 3isa diagramillus-

trative of the application of the starting-mag-
net to a system 1n which an alternating cur-
rent is used to actunate the pole-changer. Iig.
4 is a diagram illustrative of a way of effect-
ing the feed of the card-holder without the use
of an extra disk and trailer-arm. Fig. d1s a

and when the trailer completesthe next revo- | view of the parts of the transmitter (omitting

gOo
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the circuoit-connections) as they are actually

assembled together on the transmitting-table,

~ In this figure I omit from the card-carrier the

10

15

car which holds the prepared card and the
guides therefor. TFig. 6 isa longitudinal ver-
tical central section of the card-carrier. Fig.

7 18 a transverse section of the same in the

plane of the escapemenf mmttmn' the needles
and the press-roll.

The stationary sunflower or segment disk
of the transmitter is shown at e¢. It has as
many segments as there are keys in Fig. 1 or

pivoted needles p. Each needle has its own

anvil, »’, and each anvil is connected to its ap-

propriate segment, ¢, of disk¢. I haveshown

only one of these segments, anvils, and keys.
Their construction, arrangement, and mode of

- operation are well known and require no

20
~connected interval or ‘“car’’ segment ¢

further explanation. In addition to the nee-
dle-segments ¢, the disk ¢ carries also the un-
2, Dar-

ing the passage of the trailer-arm a over this

~ ent instance the scape-fork of this escapement

30

) Whmh is shown at k.
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last-named segment the feed of the card car
or holder takes place. The trailer-arm a is

~attached to and revolves with a shaft, b,driven
by any suitable motor, and governed in 1ts.
- movement by a polarized escapement of any |

known or suitable econstruction. In the pres-
i1s shown at g attached to a polarized arma-
ture, the controlling or actuating magnet of
This macrnet consists of
three cores mounted on a common yoke and
surrounded each by its own spool. Thearma-

ture g 18 pivoted on the core of the middle

magnet, &’. The scape-fork ¢ is to engage
scape-wheels on the shaft b, as will be under-
stood without furfther explanation. I have
placed it in the present instance some distance
from the trailer-shaft 0 simply to avoid the

obscurity which would arise from superposing

and intermingling the circuits. The actual
relation in which the parts just referred to

shown plainly in Fig. 5.

Any suitable automatic pole-changer can be |

employed to cause reversals in the circuit in
which the escapement-magnet & is included.
That which is shown in the drawings is a
three-spool magnet, d d',similar to &k %/, having

its armature ¢ pivoted to the central core.
Armature ¢ has centrally affixed to it an up-

right arm, f’, provided with a contact, f,
which: plays between the two spring-contacts
h I, fixed to some suitable part of the instru-
ment. Above the contact f is the stationary
contact ¢, placed between the same spring-

strip contaects h .

60

The car A, Figs. 6, and 7, for the prepared
card A’, which operates the needles, is sup-
ported to slide in guides.on a suitable base,
A’ and is actuated to moveby gravity or other

- suitable means~—in this instance by means of a

weight and cord, B. Its movement is -con-
trolled by any suitable form of escapement.
That ‘escapement in the present instance con-
gists of the scape-fork C, which in its vibra-

| tion engages first one and then the other of
scape-teeth racks D on the under side of the
car, in this way permitting the car to havethe

necessary intermittent movement of progres.-
- sion.

In the instrumentshownin Figs. 5 and
6 the needles dip always eachinto its individ-

“ual mereury-cup me, while such of them as are.
from time to time tllted by the embossments
on the prepared card A’ dip when thus tilted

into the mercury- tlou'gh mf, which 18 common

to all the needles. The scape fork Cis on or

forms part of an armature which is pivoted to

the center core of.a three-spool polarized mag-
net, E E. ‘
the consequent vibration of the armature is
ooverned by a trailer-arm, F, fixed to a rotary
shaft, G, and revolving around a fixed non-con-
dueting disk, H, provided with two diametri-
cally- opp031te conductmg -segments, I T'.

RO

The energizing of this magnetand

- The trailer-arm I, for reasons hereinafter -

arm a, --a_nd the relations of these two trailer-

arms and their respective disks are such that .
~when «a, after one revolution, hasreached seg-

mend ¢
reached segment I, and when ¢, after the next
succeeding revolution, has again reached seg-
ment ¢4, F,by anotherhalf-revolution,will have

reached segment I, and soon. The two trailer-

arms can readily be thus speeded 10 the man-
ner indicated in Fig. 5, where the power-

driven shaft b of trailer a is represented as

provided with a pinion, J, of twelve teeth,

whieh gears with a spur- Wheel K, of tw enty

four teeth, on the shaft ( of trallel It
Referring now to Fig. 1, the circuit-connec-

tions of the devices thus far described are as -

follows: X is the battery of the trailer-circuit,
the circuit including the fransmitting-trailer-
arm «, &¢.,.being asfollows: From one pole of
battery by wire 1 to trailer-arm «, thence to
disk ¢, and from there by wire 1 to anvil »/;

| needle p, wire 1, through magnet I, back to
stand to one another in the 111st1ument 1S

the other pole of battery. Magnet Liis the

indicated, revolves,at half the speed of trailer-

* F, by a half- revolution, will have

ICO

IO‘_

110

stopping-magnetf, and controls contacts in the

pole-changer circuit, as will be hereinafter de-

seribed. The polarized magnet of the car-es-

| capement has i1ts two outer spools, E, doubly
| wound. - Iach winding is mdependent of the
other, and they are of such character that when |

a eurrent. is passed through one winding it

will impartto the magnet an opposite polarlty
to that whieh 1t would impartifpassed through

the other winding. The center electro-magnet,
E’, which induectively magnetizes the arma-
ture C, 18 excited from any suitable source.

From wire 1 on one side of the battery X 1is -

taken a branch wire, 2, which at a point near
the magnet E divides, one branch, 3, passing

“through one winding and the other branch, 4,

passing through the other winding of the mag-
nef. Thence the branches 3 4 continue, being
connected the one to cne segment, I, and the

115

I120

130

other to the other segment,I’. From thetrailer
F extends a wire, 5, to the wire 1 on the oppo-
site gide of the battery from 2. The control-
ling devices of the car-escapement are thusin-.

T




LY

10

20

30

40

50

O

384,324 _ 3

cluded in a derived eircuitto that in which the
transmitting-trailer ¢ isincluded.

Under this
Mi*mw*(,menb it will be noted that when trailer

' the trailer F will be on one or the other of the
seg ments I I’. Ifit be on the segment I, then
the car-escapement cirenit witl be camp]eted
through the branch 3 and the magnet I will
have the polarity due to the wmdmﬂ' included
in that braanch, and the 11111*11"1116 C will be

tilted 1n a cmlesnendnw direction, thusailow-

Ing the car to feed one tooth—that 18, the dis-
t'mce which separates one tmusveme line of
symbols onthecard from thenext. This takes
place while the trailer ¢ is passing over in-
terval-seoment ¢,  When the trailer « com-
pletes 1t¢5 next revolution and again meets its
segment ¢, the trailer F' (ve velvmn only haif
as Lvst as trallcr a) will, by meetmﬂ segment
', completethecar- e&capemeﬁtmreultthl01wh
the branch 4 and the winding connected with
that branch, thus imparting 0pp081te polarity

to magnet lu and tl]tmﬁ' the armature C in the

Opl}(}Slt{" direction, and consequently effecting
the feed of the car, as before. Thus the car-
escapement circuit, as the transmitting-trailer
contacts with its interval-segment, 18 com-
pleted through alternately Oppr;}Slte wmdmﬂs
of the Osctlpement magnet, with the result of

car.
It 18 nmmfem that in lien of having two seg-

‘ments I 1, in connection witha smﬂ*le trfulel

the same result can be attained by hwmw
only one segment in connection with two dia-
metnea‘il} 0pp{}$1te trailers, as shown in Fig.

5, where I I are the two trailers and 1 the |

single segment. In such event the obvious
IllO(llﬁC.;ttl{}D of the eircuit-connections would
be to connect up the two trailers 1n the same
way as thetwosegments I I'are now connected,
and to shift to the single segment the present
connection of the Smf—rle trailer F.

The circuit- conwctmm of the automatic
pole-changer and the escapement-magnet of
the thmsmlttu are as follows: Inthe partlcu
lar arrangement shown in Fig. 1 the pole-
changer is in the same circuit withthe escape-
ment-magnet. Uundertheseconditionsthe con-
nections are as follows: Starting from the -+
pole of battery Y, thig eireunit extends by w ive
6 to the contact Lonnue f of the pole-changer,
and from the -—-pole of battery Y ex_tendS 2
wire, 7, to the fixed contacti. From one of
the spring-coniact strips . extends a wire, §,
through the normally-closed contacts con-
trolled by armature 1/ of stopping-magnet
L, thence through the two spools & of the
escapement - mag net, thence to and through
the two SpGO]*: d of the pole changer, and
thence back to the other spring-contact strip,
I/. 1In practice I conneet up the center spools,

d and %, of the two magnets in a derived
cirecuit, 9, of compamtlvely high resistance
with & view to obtaining an ascertained di-
vision of the current between these Spools
(which act with permanent induction upon |

imparting the proper 111L91mlttent feed to the |

{

Letters Patent, Serial No. 183

- ever,

their armatures) and those through which re-
versals pass. This feature, however, 13 not
here claimed, but 13 made by me the subject

a is on the interval or non-conducting segment | of a separate application for Letters Patent

of even date herewith. The contact-strips 2

-1/ normally press toward the confacts / and 1,

and each is alternately separate from the ﬁxed
contact ¢ by the contact-tongue f,which plays
between theni. The arrangement of contacts
and the winding of the pole-changer is such
that the direction in which the current flows
when the tongue f vibrates to one side will
impart such polarity to the magnet d as to
cause its armature (o move the tongne to the
other side. Thus a rapid sequence of rever-
sals will be thrown over the cirecuit so long as
the contacts controlled by armature I/ remain
closed. Whenever, however, the trailer-cir-
cuit is closed, whether by the action of a key
and anvil or by the action of the trailer F,
magnet L will be excited, and will attraet its
armature I, consequently breaking the pole-
changer eir emt and bringing the m%!;,. nments
thelem to a standstill. Tim:;.ﬁ whenever the
trailer-circuif is closed this closure wili effect
the stoppage of the automatie pole changer,
and of the devices {or operating orcontrolling
the esecapement of the transmitter. With the
stoppage of the antomatic pole-changer occurs,
also, that of the pole-changer ordinarily em-
ployed to send reversals over the main line or
working-cirenit, for the purpose of operating
the printing or other receiving-instruments.
This will be nnderstood by reference to Fig.
1, where, for convenience sake, I have con-
nected this line-pole changer to the fork of
the tiansmitter- escapement. The line - pole
changer is lettered P. It together with the
line-battery V, line [, and circuif-connections,
are represenled by dotted lines, and require no
further description.

With respect to the automatic pole-changer,
it will be noted that it 13 ounec in which the
electre magnet, whieh eontrols by an induced
magnetic o armabure the contacs. points t through
which reversals are seunt, 1s in the same cir-
cuit with said contact-points. ‘This teature 18
not here claimed, the same having been made
by me the subject of a separate application for
264, filed No-
vember 19, 1885, renewed April 5, 188§, Se-
rial No. 269,659.

I have now indicated the manner 1n which
the transmitter is stopped. Manifestly, how-
in order to render it auntomatic some
means must be provided by whieh it shall
when thus stopped beauntomatically restarted.
This result, as hereinbefore indicated, 1 ob-
tain by the employment of releasing devices
brought into aetion by the operation of the
stopping mechanism and antomatically oper-
ating, when thus brought into action, to release
the tI‘mStnltfel“' from the coutrol of the Stop-
ping mechanism.

The releasing devices now employed by me
are simpie and onti rely effective. luacirenit,
10,in derivation to that in whieh the automatic
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once start again in movement.

circuit and the escapement-cirenit..

pole-changer is included, I place an electro- j

magnet, M, which I term the ‘‘starting-mag-
net.’”” Thearmature M of this magnet controls
normally-separated contact-points in a low-
resistance shunt-circuit, 11, from the trailer-
circuit battery X. The resistance of the cir-
cuit 10 is high, there being a resistance, R, in-
terposed 1n it of, say, one hundred ohms, while
the starting-magnet M itself has a resistance of
seventy-five ohms. The object of this is thut
there shall not be sufficient current on circuit
10 to energize the starting- macruet M so long
as the contacts controlled b\,? the stopping-mag-

net armature I are closed and the circuit
through the magnet of the automatic pole-
changer is consequently completed; but when-
ever the circuit therethrough is broken by the
action of the stopping-magnet L, then suffi-
cient current will flow over the branch or de-
rived circuit 10 to energize the starting-mag-

net M. This latter magneb M, under these

conditions, will attract its ar mature M, the
shunt 11° Wlll thereby be closed, the StOpplI]ﬂ‘
magnet, being short circuited, will be deprived
of its energy “and will release 1ts armature,the
cireuit through the automatic pole-changer
will be restored, and the transmitter will at
As soon as
the automatic pole-changer circuit is again
completed,the starting-magnet of course is cut
out by the high resistance in its branch cir-
cuit,and consequently the shunt 11 is restored
to its normally-open condition.

In diagram, Fig. 1, the automatic pole-
changer is mcluded m the same circuit with
the esmpement magnet of the transmitter.

It may be desuable however, at times (for
instance, if 1t 18 wished to use a dynamo-cur-
rent for the transmitting escapement-magnet)
not to have the auntomatic pole-changer and
the escapement-magneti in the same cireuit.
Such a modification 1s represented in Fig. 2
from which I have omitted the representation
of any circuits other than the pole-changer
In this
case the pole-changer is In its own independ-
ent cireuit, which is broken by the stopping-
magnet and then automatically restored, as
hereinbefore provided. 'T'he pole - changer
controls two sets of contacts, m m’ n #/, in the
dynamo-circuit of the escapement-magnet £ k.
The movable contacts m » of these sets can be
attached to any suitable vibrating arm,which
is actnated from or by the pole-changer. TFor
convenicnce sake I have in the present case

‘represented them as carried by the armature

of the pole-changer.

For convenience sake I havealso shown two
dynamos, Z, one positive, the other negative.
One pole of the positive dynamo 18 connected
to fixed contact m/, and one pole of the nega-
tive dynamo is connected to the other fixed
conlact, n’. ¥row the common connection of

the two movable contacts m n extends a wire,
12, to and through the magnets %, and thence
back to the dynamos Z, where 1t branches, one
branch, 13, going to the other pole of the posi-

| tween the two sets of code-segments.

384,324

tive dynamo, and the other branch, 14, going |

to the other pole of the negative dynamo.

In lieu of two dynamos, manifestly one only
mlght be used.

In Fig. 3 I have illastrated the application

1 of the starting-magnet to a system in which

the escapement of the transmitter is actuated
by an alternating current. Such an alternat-
ing current can be produced, for instance, by
an alternating-current dynamo, O, which isin
a circuit, 15, with the escapement-magnet %
of the tmnsmlttel the mrcmtcontmumg from
the magnet & to the trailer-arm «, the sun-
flower-disk ¢, the keys and a,nwls;_)p, back to
the other ,pole‘ of the dynamo. In this circuit

the keys are supposed normally to be in con-
16, of

tact with their anvils. In a branch,
thiseircuitareincluded normally open or sepa

rated contact-points controlled by the arma-
ture M’ of the starting electro-magnet M, which
18 included in a cncmb 17, that passes through
the contacts of a pole chancrer' S, which vi-
brates with the escapement-magnet armature
g. For convenience sake I have shown this
pole-changer attached to the escapement-ar-
matuare. 5o long asthe escapement-armature
18 in vibration rapid reversals are sent over the

circuibt 17, and consequently the starting-mag-

net 1s unexcited.
15 18 broken by the lifting of that one of the
keys whose segment on the sunflower-disk ¢ is

met by the trailer the escapement-armature

stops, thus bringing to rest the pole-changer,
and consequently sending a prolonged impulse
of one polarity through the starting-magnet
M. 'The effect of this is to energize the start-
ing-magnet, which attractsits armature,there-
by closing the shunt or branch 16 and restor-
ing the circuit through the escapement-mag-

net, with the result of again putting the es-
As soon as

apemenn armature in Vlbl&thI]
this takes place, the magnet M loses its energy
and the contacts in the shunt again open.-
With reference to the devices for feeding
the car, I remark that they have been dewsed
with reference to the needs ofa system in which
the sunflower-disk contains only one complete
set of code-segments; but when the sunflower-
disk contains two complete sets of code-seg-
ments, each occupying one-half of the perlph-
ery of the disk, then I may dispense with the

extra segment- dlsk H and trailer I, and may
use for this purpose the transmltter trailer a

and sunflower-disk ¢. .This modification is

1llustrated in Kig. 4.

The sunflower-disk ¢ is supposed to have
two complete sets of code-segments, ¢'—one on
each half of its periphery. All of the needles
have a common electrical connection with one
pole of battery X. Their contacts are elec-
trically coupled in pairs, and each pair is con-
nected to its own segment of the sunflower-
disk ¢. The circuit thence continues through
the trailer back to battery. On the sunﬂower
disk are two diametrically-opposite conduct-
ing-segments, ¢, placed in the intervals be-
In de-
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rived circuit to the needles or keys and their | stopping mechanism, substantially as herein-

anvils and segments (just as in Fig. 1) is in-
cluded the ﬂoubly and 0pp031tely wound es-
capement - magnet E, the two branches 3 4
therefrom extending to and eonnecting elec-
trically with the respective segments ¢, Thus
at each half-revolution of the trailer ¢ the’cir-
cuait will be completed through wire 2. and one
and the other of the branches 3 4 alternately,

with the effect of imparting the requisite feed

movement to the armature C.

I havedescribed what L believe to bethe most
desirable ways on the whole of carrying out
iy improvements; but manifestly the details
of the several organizations which constitute
the automatic transmitfing system hereinbe-
fore described can be considerably varied
without departure from the principle of my
invention. I therefore wish it to be under-
stood that 1 do not restrict myself to these de-
- talls; but

What T believe to be new and of my own in-
vention herein 18 as follows:

1. The combination, with the trmler-mrcnlb
and trailer included therein, of the scape-fork

circulf, escapement operating or controlling

devices therein, an antomatic pole-changer for
throwing reversals uponthescape-fork circuit,

and a stopping-magnet in the trailer-cir cuit |
| mitting-keys or needles and anvi ils, and the

controlling contacts in the seape-fork cireuit,
whereby the closing of the trailer-cireait Shall
operate the steppmw mechanism to effect the

stoppage of said automatic pole-changer and
escapement operating or controlling devices,
substantially as and for the purpeseg herem—
before set forth.

2. The combination, with an autonmtle tele-
graph - transmitter, mean's for actuating the
same, and a Stﬂppilw magnet in the trailer-
circuit of the transmitter controlling contacts
in the seape-fork circuit of the transmitter, of
a starting-magnet inthe scape-fork circuit con-
trolling “contac!s in the trailer-circuit, said
starting-magnet being brought into action by
the Stc)ppaﬂ eof the trmsmltter and when thus
called into action automatwally operating to
release the transmitter from fhe control of the

R |

before set forth. ,
3. The combination of the trailer- clrcmt and

trailer included therein, the scape-fork circuit

- and escapement epemtmg or controiling de-

vices included therein, an aunfomatic pole-
changer for throwing reversals upon the scape-
fork circuitb, a stappmﬂ* magnet in the traller-
¢circuib eantmllmﬂ eantacts in the eircuib in
which the antomatie pole-changer is included,
and a starting-magnet contm‘lmg contacts 1n
the stopping- mﬂn‘net circuit brought into ac-
tion by the Operatmn of thestopping mechan-
ism, and operating when thus brought into
action to release the automatic pole- ehmger

| from the control of the stopping mechanism,

substantially as hereinbefore set forth. _
4. The trailer-circuit, including the anvils

- and keys, together muh the deubly and oppo-

sitely wound car- escapement magnet having
its two windings respectively connected ith
the two branches of a circuib in derivation Lo
that which includes the keys, said brancbes
being connected to separate segments, through
one and the other of which altematew the de-
rived circuit is eompleted at the times and in
the manner substantially as and for the pur-

| poses hereinbefore set forth.

5. The trailer-cireunit, including the trans-

transmitting-tratler and sunflower- disk Pro-
vided with an interval or ear-seg oment, to-
gether with the doubly-wound car- escape*uenb
maﬂ'net and the two-segment car-disk and
trailer included in a branch of said circulit,the
car-trailer revolving at half the speed of the
transmitting-trailer and operating to close the
branch circuit alternatel y through opposite
seements of the car-disk, sub_st‘mtmﬁy as and
for the purposes hereinbefore set forth.

In testimony whereof I have hereunto set my
hand this 4th day of April, A, D. 1888.

EDWARD J. MALLETT.

Witnesses: -
EwELL A. DICK,
MARVIN A. CUugris.
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