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UNITED STATES

PaTeENnT OFFICE.

EDWARD J. MALLETT, OF BAY SIDE, NEW YORK,

PRINTING-TELEGRAPH.

ESPECIFICATION forming part of Letters Patent No. 384,320, dated June 12, 1868,

Application filed Tebrnary 26, 1887, Serial Ne. 298,010,

{No model)

To all wiom it may concern:

Be it known that I, Epwarp J. MALLETT,
of Bay Side, Long Tsland, in the State of New
York, have invented certain new aud usefal
Improvementsin Systems for Operating Print-
ing-Telegraphs, of which the following is a
specification.

This invention has mainly to do with oper-
ating thereceiving-instruments,or instruments
at the receiving-stations, in a printing-tele-
graph system; and it contemplates the use in
the recelving-instrument of two type-wheels,
two press-pallets—oue {or each wheel—and an
independent magnet for each of said pallets, the
coudition of the line at the time reversals are
stopped thercon determining which one of the
two magnets shall be called into operation, and
consequently whieh type-wheelshall be printed
from.

I earrying oul my present invention Tavail
myself of the system of circuits which is de-
scribed and elaimed in my application for Let-
ters Patent filed April 30, 1886, Serial No.
200,644 —that is to say, a system in which are
employed a working or main circuit and a
pole-changer therein, a scape-fork civeuit, an
auntomatic pole-changer and escapement oper-
abing or contbrolling devices included therein,
and a trailer-cirenit and trailer included there-
in, these elements being so combined that the
completion of the trailer eirenit shall effect the

simultaneous stoppage of the pole-changer in.

the main or working eirenit, thetrailer, theau-
tomatic pole-changer,and the eseapement oper-
atingor controllingdevices. TothesedevicesT
now superadd an eleciro-magnetic cirenit-
breaker for the main cirenit, the electro-mag-
net of which cirenit-breakeris included in the
trailer-circuit, and is excited or not according
to the position of the trausmitting devices at
the time reversals are interrupted in said
trailer-circuit.

The transmitting-keys (which are in the
trailer-cirenit) are arranged in two sets or
rows. When the trailer-cirenit is completed
through any oneof the keys of oneset, the mag-
net of the main-line-circnit breaker will be
included in the circuit, and being thus ener-
gized will break the main-line cirenit. When,
on the other hand, the trailer-circuit is com-
pleted through any one of the other set of
keys, the connections are such that the main-

line eireuit breaking magnet will be shunted
or cutb out, and consequently will be inactive.
Thns when reversals are interrupted the
main-line eirenit will be broken or closed ac-
cording to which set of transmitting-keys is
being operated; in other words, the two sets
of keys merely serve to determine whether the
main line shall be open or closed at the time
reversals cease fo be thrown upon it.  If, now,
onthereceiving-instrument thercare two type-
wheels abreast, one engraved with the char-
acters represented by one set of transmitting-
keys and the otlier with the characters repre-
sented by the other set of transmitting keys,
and if there be two press-pallets—one for each
wheel—then it only remains to so arrange mat-
ters that the one press-pallet shall come up
when the reversals are stopped with the line-
current broken, and that the other shall come
up when thereversals are stopped with the line
closed. The system of eircuits by which this
result is attained will be deseribed in connec-
tion with the other fealures of my invention
first above referred to.

To enable those skilled in the art to better
understand the natare of my invention, T shall
now proceed to deseribe with more particu-
larity the manner in which it is or may be car-
ried into effect, by reference to the accompa-
nying drawings, in which—

Figure 1 is a diagram illustrative of the
three circuits—the trailer-circuit, the secape-
fork circuit, and the main-line or working eir-
cait and the devices included therein. The
details of construetion of these devices are
omitted, IMig. 2 is a diagrammatic represen-
tation of the two setsor rows of keys. TFig. 3
is a like representation of the two rows orsets
of stationary contacts for said keys. Fig, 4is
a diagrammatic representation of the eircuits
and instrumentsineluded therein atthereeeiv-
ing-station. Tigs. 5, 6, and T represent, for
the most part diagrammatically, modifications
which will be hereinaffer more particularly
referred to.

In the system which T employ there is made
use of ab the transmitting-station a stationary
segment-wheel, the segments of whichareeach
electrically connected with its appropriate key
or keys, and a revolving trailer-arm driven
by some suitable motor and traveling over the
face of the segments, said arm being con-
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trolled in its movements by an escapement
mechanism, the stoppage of which causes the
stoppage of the trailer-arm.

In Fig. 1 of the drawings the revolving
trailer-arm is shown at ¢ and the segment
wheel or disk at b. Theshaft of the trailer is
rotated by power, as usual, and on the shaftis
a scape-wheel which is controlled by ascape-
fork, g. The devices-veferred to in the last
preceding sentence, with the exception of the
scape-fork, are not shown, being well known,
and the scape-fork itself is shown fypically
and to such extent only as needed to illustrate
the circuit-connections of its actuating mech-
anism.

The circuit in which the trailer-arm and seg-
ment-wheel are included I term the ¢ trailer-
circuit,”’ said eircuit being from battery e to
the trailer-arm ¢, the segment-disk b, the key-
board, hereinafter deseribed, back to battery.

The seape-fork ¢ is oscillated by any suit-
able electro-magnetic devices, typified in this
instance by a polarized relay, of which k are
the magnets, and j is the armature carrying
the scape-fork., The magnets k are in a cir-
cuit, », which I have termed, for conven-
ience’ sake, the ‘‘scape-fork cireuit,”’” which
is made and broken at x by the armature ¢
of an electro magnet, ¢, in the trailer-circuit.
The closing of the trailer-circuit energizes
this magnet, which, by attracting its arma-
ture, breaks the scape-fork circuit h, thus
bringing to rest the devices included in this
last-named ecircunit. The circuit 4 includes
also an automatic pole-changer, by mecans of
which the rapid reversals necessary to vibrate
the scape-fork are thrown upon this cirecuit.

arranged to operate as described in my appli-
cation, Serial No. 183,264, filed November 19,
1885, having an electro-magnet, M, and in-
ductively-magnetized armature N, provided
with contacts O, to operate upon centrally-
pivoted arms or levers R, the upper ends of
which are connected by a spring, S, and the
lower ends of which are intended to operate
againgt fixed contacts P, the magnets and con-
tact- -points being in the same circuil. Thear-
rangement is such that when the armature-le-
ver, through one of its contacts, breaks the
contact between one of the pivoted arms or le-
vers R and its stationary contact P, contact
will be made and assured between the oppo-
site arm R and its contact P.

One pole of the battery M’ is connected to
the armature-tongue N. The other pole of the
battery is connected to both of the fixed con-
taets P, the arrangement and connections be-
ing such that when the circuit % is closed at x
the armature will be vibrated rapidly, thus
causing the completion of the circuit alter-
nately through opposite contact-points, and
consequently throwing rapid reversals upon
said ecircuit 2.

The working or:main-line cireuit is lettered
m, grounded, as shown, and supplied from any
battery or other generator of electricity. The

384,320

pole-changer, which sends reversals over this
circuit, is represented as making part of the

scape- f01k there being, for convenienee of

1llustr'tt10n a split battery, «, in the said cir-

cuit, hfwmo its poles conueceted to fixed con-

tacts pand Cits mlddle electrode connected to
ground.

Thus far the system in itseir cuits and instru-
mentalities contained in said circuits does not
materially differ in its organization and mode
of operation from that described and claimed
in my application, Serial No. 200,644, filed
April 30, 1886, and hereinbefore referred to,
except as to the arrangement of the key-board,
already adverted to, and also as to the intro-
duction at the transmitting-station of the elec-
tro-magnetic circuit-breakerinto the main-line
or workmtr circuit, which will be now de-
seribed.

Included in the trailer-circuit is a neutral
magnet, s, whose armature-lever ¢ controls at
g circuit-making contact-points in the main-
line or working ecircuit m. So long as the
trailer-circuit is open the magnet will be in-
active, the armature will rest against its back
stop, and the main cirenit will be closed.
When, however, the trailer-circuit is closed,
then the magnet s, unless it at that time be

‘shunted or cut out, will be caused to attract

itsarmatureand break the main circait. Thus
when the trailer-circuit is closed the main
line will be open or closed, according as the
magnet s at the time is cut out or not. An ar-
rangement by which the action of magnet s
may be thus controlled upon closing of the
trailer-circuit is represented in -TFigs. 1, 2,
and 3. _

The keys which typify the characters are ar-
ranged in two rows, as seen. In each row all
of the keys are electrically connected. The
stationary contactsfor thesekeys arearranged,
like the keys, in two rows; butf, unlike the
keys in each row, each contact is insulated
from the other, while each contact in one row
is electrically connected to the corresponding
contact in the opposite row, there being thus
virtually eleven stationary twin contacts, in-
sulated the one from the other, and each large
enough to operate in connection with two ad-
jacent keys of opposite rows.

The segment disk or wheel b has eleven cor-
responding insulated segments elect¥ically con-
nected each te its appropriate stationary twm
contact.

Thecircuit-connectionsare as follows: From
—~ pole of battery e through magnet ¢ to the
common electrical connection of theright-hand
row of keys. A branch wireleadsalso through
magnet s to the left-hand rew of keys; thence
by way of the eleven stationaryinsulated twin
contacts to the segment-disk b, each contact
being connected to itsappropriate segment on
said disk; thence from the trailer-arm back
to 4 pole of battery e. The result of this ar-
rangement is as follows: If anykeyin the left-
hand row be depressed,the circuit, as soon as
the trailer reaches the segment connected with
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the contacted key, will be completed through
the magnet i; thence by way of the bmneh
wire to the magnet s; thence to and through
the contacted Ley, and so on. The mmnet 1,
being energized, will break the scape- fork cir
cuit, and the nmgneb s, being likewise ener-
gized, will break the main line m. On the
other hand , by depressing any one of the right-
hand row oi keys, the magnet s will not} be
brought into circuit, but the current will pass
dnectl) from magnet ¢ to the contacted key in
the right-hand row, thence to the appropriate
Senmont on the seomenb disk, andso on. Un-
dex thes condltlon% the magnet ¢ will open
the smpc fork circunit, as 1)ef01e but the mag-
net s will be cut out and mext thus ]eavmo
the main line closed.

It will be remarked by reference to the dia-
gram that alternate letters of thealphabet are
in opposite rows of keys, and that the number
of letter-keys is rednced to twenty, this being
occasioned by the use of compromise letbers

]‘ standing foreithereor f, jstanding for either

i orjg,q s(a,udmg for either o or ¢, v stand-
ing for either » or . s is always used for z,
and x is always printed ks.  Tn this way there
are but eleven keys (ten letter-keys and one
‘“space-key’) in each row. The two type-
wheels of the receiving-instrument should be
correspondingly made,

Retarning now to the system which T have

Jjust deseribed, by reference to Fig. 1 it will be

seen that when the trailer-circuitis closed the
main circuit will be left open or closed, ac-
cording to which row of keys is used to com-
plete the {railer-circuit. This feature I avail
of ab the receiving-station in the following
way, reference being had to I'ig. 4 of thedraw-
ings. The main linem, entering the recciving-
station, passes through the magnets of a po-
larized relay, A, and of a neutral relay B, and
thence to ground. The armature of the neua-
tral relay B is spring - retracted, and has a
tongue, €, armed with contact-points which
meet one or the other of the fixed contaets or
said tongue, so long as re-
versals are thrown upon the main cireuit,
resting agalnst the back stop, D', 11 T are
the two press-magnets affixed to a common
yoke, to which is also affixed the central or
intermediate core, I\
two independent press-pallets of the printing
receiving-instrument. Kach pallet operates
in eonneclion with its appropriate helix E or
7 and the central core, I, which is common
to the two.

Ihave not deemed it necessary to lepreaent
more of the printing-instrument than that
which I haveshown in this figure, said instra-
ment in its preferred form containing features

of novelty which I have made the subject of

Letters Patent of even date herewith. It will
of course be understood that there are two
type-wheels—one for each pallet—one wheel
carrying the characters of the keys of the
right-hand row in Fig. 1, and the other the
characters of the left-hand row of said keys.

G G aretypical of the-

In practice I organize mnl arrange the parts
of the printing —m%brumem in such manner
that the two wheels shall shift together, being
caused to shift so that the selected one of them
shall come over the printing-pad. Thepad is
operated by the movement of cither one of
the press pallats, and theshifting of the wheels
in one direction or the other is A(C()mphshed
througl the instrumentality of the press-pal-
lets. It is not necessary for me, however, to
go into the details of this organization, bo—
cause, asabove stated, T have md&e it the %ub-

jeet of Letters Pate nL of even date herewith.

16 is sufficient to say that the magnets B T
are included in a cireuit, o, (which I will
term the “ printing-cirenit,””) which, starting
say from — pole of battely (¥ passes to Lhe
press-magnets, branching at a pomt z, one
branch passing thxmwh magnet I to front
stop, D, the other mancl passing through
magnet I8 to back stop, D’; thence the cir-
cuit continues through one or the other of
the stops and the tongue C to 4+ pole of bat-
tery G. Uunder this arrangement it will be
seen that when the reversals cease with the
main line m closed magnet B3 will attract its
armature and the printing-cireuit will be
closed through the frout contaet, D, thus en-
ergizing press- magnet T, and (>onseqnentlv
causing its press pf\]le to operate. On the
other ]mnd, when the reversals cease with the
main line open, the printing-circuit will be
throngh the back stop, I, thus bringing into
play the press-pallet of mat net I ()l)VlOﬂbh
under this arrangement some means must be
employed to prevent either of the press-mag-
nets from being in eirenit while reversals ave
being thrown upon the main line. One con-
venient means for the purpose is shown in the
drawings, whereby the printing - cireuit is
maintained open exeept at sach times as
printing is to be done.

The printing-cirenit is interrupted at the
point v by the spring-vetracted armature-
tongue H of a small neutral relay, whose mag-
net I isin a braneh cirenit from b wtery % in
which branch cirenit are ﬂso included the
contacts of the polarized relay A, by means of
which reversals ave sent through the neutral
relay I, so long as reversals are upon the main
line, Undel these conditions the maguneb 1 is
inert and the tengue i is held away from its
fixed contact, thmuoh which the printing-eir-
cuit is compl“'ed at v, As soon, however, as
reversals cease in the main line ihe polarized
relay A comes to resty completing the branch
circuit throngh one or the othrer of ifs seis of
contacts, and affording » prelonged current of
one polarity sufficient to energize magnet I,
which consequently attracts its armature, and
thus closes the cir cmt at v, ,

The conneetions of the branch circuit, which
includes the magnet of the neatral mlay and
the contacts of the polarized relay, are as fol-
lows: One pole of the battery G* is connected
to the tongue J of the vibmtory polarized
armature ab one end of the magnets A. The
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other pole is connected to the tongue J’ of the
vibratory polarized armature at the opposite
end of said magnets. Kach tongue plays be-
tween a pair of stationary contacts—J befween
K and I, and . J’ between K and I/, - From the
contact L wire 1 leads to magnet I; thence the
return-wire 2 leads to stop I’. Stop K is con-
nected by wire 3 with wire 2, and stop K’ by
wire 4 with wire 1. The winding of magnets
A should be such that the polarized armatures
(whiech vibrate synchronously) should vibrate
in opposite directions—that is to say, should
so move that when J contacts with K, J’ shall
Under this arrangement
it will be noted that when J contacts with KX
the circuit starting from — pole of battery G

-will be through J' KX'41 123 K J back to -

pole of battery. When, on the other hand,
the tongues move in the opposite direction, so
that J contacts with L and J' with 1/, the
circuit will be from — pole of baltery G

through J’1I/ 211 L J to 4 pole of battery.

I have described this form of polarized relay
as one convenient and suitable for the purpose
T have in view. I desire it to be understood,
however, that I may use other forms of such
relays. I also wish it to be understood that
the said polarized relay which I have just de-
seribed is of my invention and has been made
by me the subject of an application for Letters
Patent of the United States, filed February
11, 1887, Serial No. 227,305. Ialsoremark at
this point that the particular form of polar-
ized magnet usedintheautomatic pole-changer
and in the polarized escapement shown in Fig.
1, consisting as it does of three magnets af-
fixed to a common yoke, the two outer ones
included in the vibrating ecircuit, and the
middle one (which is intended to be in a per-
manently-closed circunit) having upon its ex-
tended core an armature inductively magnet-
ized by its pivotal connection therewith, and
arranged so as to rock from pole to.pole of the
exterior magnet, that this form of magnet,
although of my invention, is not here claimed
by me, inasmuch as I have made it the subject
of a separate application for Letters Patent,
filed February 17, 1887, Serial No. 227,898.
The system hereinbefore described may be
used in connection with the system of auto-
matie telegraphy embraced in my Letters Pat-
ent Nos. 313,042, 343,043, and 343,044, of June
1,1886. In substituting the antomatic trans-
mitting-levers of my said patented system for
the key-board in Fig. 1 it would only be nec-
essary to insulate one half of the needles from
the other half, the needle operated by the A
dot on the transmitting-card being insulated
from the needle operated by the B dot onsaid
card, and so on. Care should be also taken

that dots representing consecutive letters—for
example, A, B—do not occur in cne line of
dots—that is to say, if A is in one line, B
should be in the next line, the reason for this
being that inasmuch as all the needles which
meet the dots in any one line are caused fo

contact simultaneously, then if A and B oc-
curred in the same line the two keys or nee-
dles representing these letters would be caused
to simultaneously complete their contacts, and
the result under the diplex system herein de-
scribed would be that the receiving-instru-
ment would print only B and not A. Such
an arrangement is indicated for the greater
part diagrammatically in Figs. 5and 6, Fig. 6
representing asideelevation of one of the nee-
dle-levers. (Shownin planin Fig.5.) VYV’
are two of the geries of insulated needle-levers,
the one representing, for instance, the letter ¢
and the other the letter b. The levers V 'V/
belong to different series corresponding to the
two series already described with reference to
the keys, &c. Each lever (see Fig. 6) is com-
posed of two parts insulated from each other
at h. In front of this point it has two down-
wardly-projecting fingers, 5 6. In rearithas
its pivot-point 7, the teat 8, upon which the
dot on the card acts, and the weighted rear
end, 9. Eael lever of each series has its indi-
vidnal mercury-cup, d, (insulated from all of
the others,) into which its longer finger, 5, con-
stantly issubmerged. These cups in pairs(cor-
responding to the twin stationary contacts, be-
fore described) are connected, as shown, to
their appropriatesegment on the disk . Each
series of levers has its own mereury-trough f
common to all the levers of the series,into
which such of the shorter fingers,6,dip as be-
long to levers, which are operated so to do by
the dols on the card. These two troughs are
insulated from each other,and are in branches
ofthe trailer-cireunit, ashereinbeforeexplained
with reference tothe keys. Thearrangement
of parts in other respects is the same as that
hereinbefore described and the mode of op-
eration also is the same.

T have described the main line.circuit con- -

troller s at the sending-station as entirely
breaking the line-current.  This, however, is
not essential, because a small residuim charge
may sometimes with advantage be allowed to
remain in the line-circuit.
should nof be strong enough to affect the neu-
tral-line relay B at the receiving-station, Fig.
4, bat may be just strong enough to increase
the sticking power of the armatnre of the
polarized-line relay A. If the line-current
be entirely broken,the armature of this relay
has to depend entirely upon the magnetism of
the ¢ field”’ to hold it against the proper con-
tacts.

The slight residuum carrent ean be retained
in a variety of ways. Onesimple method is to
introduce between the tongue of circuit-con-
troller s and its contact any desired resistance
in such manner (as will be well understood by
electricians) that when the armature-tongue
is drawn away from its contact the result will
be to throw the resistance into line instead of
absolutely interrupting the cireunit. Suach an
arrangement is shown in Fig. 5, in which the
circuit - controlling magnet s when excited

This residuum :
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breaks the main-line cirenit at y and throws
in a resistance, R, included in a shunt arecund
said point 4.

Again, instead of employing the magnet s
to either hreak or wealen the line-current, it
may be employed fo increase the line-current,
as shown in Fig. 7, in which the contacts ab
¥ are normally open, and the main cirenit nor-
mally inclades a resistance, R, which is cut
out when the tongue of the cireunit-controlling
magnet is attracted by the latter, said tongue,
when thus influenced, closing at y the contacts,
which are in a shunt avound the resistance R.
This method would involve the use normally
of wealk reversals over the line to actuate the
polar relay at the receiving-station, the nor-
mal strength of the line being insufficient to
cause the magnet B to attract its armature,
and the magnet s would be employed in such
way as to act to take resistance out of the line
instead of putting it in, as in the instance last
given.

I desireto be understood as including in my
claims all these ways of varying the condition
of the line-eurrent for the purpose I have in
view.

IThaveshown two sets of keysor their equiv-
alent, each consisting of eleven keys. The
number, however, may be increased or dimin-
ished without departure from the prineciple of
my invention. Indeed, under some circam-
stances I may use only two keys in all, one in
each seb, using the word ‘“‘set’’ as typical of
any number of keys from one onward. What
is essential is that the one should merely stop
the pole-changer and scape-fork, and that the
other should in addition canse the main-line-
cirenit controller to act.

Having now described my improvements
and the manner in which the same are or may
be carried into effect, what T elaim herein as
new and of my own invention is—

1. ITn combivation with the main-line and
the trailer cireuit, two sets of closing-keys or
their equivalent included in branches of the
trailer-cirenit, and a magnet in the branch
circuit of one set of keys for altering the con-
dition of the main-line circuit, substantially
asand for the purposes hereinbefore set forth.

2. The combination, at the transmitting-sta-

o

tion, of the main-line or working circuits, its
circuit-breaker and pole-changer, the scape-
fork cirenit and automatic pole-changer and
escapement operating or controlling devices
included therein, the trailer-cireuit and the
trailer, the two sets of keys or their equivalent,
and the magnet of the main-line-cirenit con-
troller incladed therein, said magnet being in
the ‘pranch eircuit of one set of keys, these
elements being combined and having the mode
of operation substantially as hercinbefore sef
forth.

3. Two selsof keys ortheir equivalent each
set having a common electrical connection in-
sulated from that of the other sct, in combina-
tion with separately-insulated contacts there-
for, one contact of one set and one contact of
the other set being clectrically connected to
the same segment of a sunllower-wheel orseg-
ment disk, substantially as and for the pur-
poses hereinbefore set forth.

4. The main line, the printing-cireunit, the
neutral relay B, having its magnet in the main
line and controlling contacts in the printing-
cireuit, and the two press-maguets included in
branches in said printing-cirenit, the connee-
tions being substantially such as hereinbefore
described, so that the printing-circuit will be
through one or the other of said magnets, ac-
cording to thecondition of the main line when
reversals on if eease.

5. The main line, the printing-cirenit, the
neatral relay B, and the two press-magnets,
in combination with a ncutral relay, T, a po-
larized relay, A, and circuit-connections, snb-
stantially as deseribed, whereby the printing-
circuit is maintained open so long as reversals
continue in the main line.

6. The magnet eonsisting of the apools T T
and the intermediate bare or unwound core T,
affixed to & eommon yoke, and two independ-
ent armatures, substantially as and for the
purposes hereinbefore set forth.

In testimony whereof I have hereunto set
my hand this 25th day of February, A. D.
1887.

EDWARD J. MALLETT.

Witnesses: :

CHARLES TAYLOR,
C. B. MYLAXDER.
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