THE BRETT PRINTING TELEGRAPH,

CHAPTER XVIII

Brett's Printing Telegraph—Dassription of the Compesing Appavains—The
Printing Appwates and Manipalation—The Compositor or Commubator
dasaribad—Mr. Breti's Last Improvemant.

BRETE'S PRINTING TELEGRAFH.

Tar printing telsgraph system, patented by Mr. Jacob Brett,
in Great Britain, is founded vpon the House systemn, of
America, and patentad by Mr. Bretf, in the first place, as a
commnnication,

These gentlemen, Messzrs, Roval B, House, of Ameriea, and
Jacob Breit, of England, some years since, eo-operated together
in this printing telograph. The former patented the same ar
a similar apparaing, in the United Stafes of Ameriea. After
the issuing of the first English and Ameriean patents, Mr
House continued his energies in the perfeetion of his mechanism
until he prodoced the beautiful and effective printing telegraph,
since nsed on many lines in the United States. lLdke resolis
attended the labors of My, Brett, except that the system
perfected by him has not been permanently used on the lines
in Burope. The following deseription of the machinery will
serve to explain the instrument patented by Mr. Brett, snd
known in Furope as his printing felegraph,

The apparatus eomprises two essential mechanisms, the
“Pransmitter™ o Y Oompositor,”  and the ¥ Reecolver™ or
“Printer” T will first desoribe the former.

DESCRTFTION OF THE COMPORING AFPARATUS

The compositor is a key-board, having some 28 keys, and 30
or 40 may be used, if desired, arranged as in figs. 1 and 2.
Above these keys s an axis, & o, which is called the axis of
the keys, bearing at its extremity a wheel &, called a cirenit-
wheel, This wheel receives ;Trémvameut from o weight p, fz.
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2, attached to a cord ¢, which is rolled around the drum 5, have
ing a foothed wheel v’y which connects with a pinion », placed
upon the same axis as the wheel 5, This wheel &, connects

Fig. 1.

oy

in its turn with the pinion p,.  The pinien py is fixed upon the
same axis as the wheel ns, and moves wheel Ry with its own
movement ; this wheel g, in its torn, conneets with a pinion
7y fixed to the vertical axis 4, which tums with the fly-wheel
v.  The axis of keys o &, being fastenad o the wheel =, by a

Flg. 2.

Heos

systern of two wheels transmitting the movement rs and r; at
right angles, turns itself nnder the influence of the weight »
There are fixed upon the axis of the keys 28, 30, or 40 metallic
pointe—analogous to the pins of a music-hox, or a crank
argan—abont & quarter of an ineh high, which represent a
helix on tha surface of an axis, which correspond to the leiters
of the alphabet, fizures, and other telegraphic signals. This
same axis of keys, therefore, bears at its other extremity the
sail wheel of the cirenit ®, furnished with 14, 15, or 20
teeth, and which has for its object o open and shut alternately
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the voltaie enrrent, eomsequently to interrupt and io establish
the corrent. One of the wires Jf;, communicates through the
printing apparatus, with the condueting wirve of the line; the
other wirs, fy communicates with one pole of the battery,
Two springs, #p 7y, nve in metallic contact, as well as the wires
Fi fa with the two pressure sorews sy s, The first of these
springs presses upon the teeth of the wheel r, the second spring
E;esaes npon the drmm of the same wheel,  The fly-wheel v

s for its object the regulation of the whols system of the
ot . in order that the axis, after having been stopped by
the lowering of one of the rods under the keys, may continue its
revolation nntil the fnger ceases to press the key.  The teath cor-
respond exactly to the rods ploced in the axis, so that when the rod
of a key stops the axis, by touching against the little pins of
the axis; the spring, #, touches the point of one of the feeth,
and the cirouit is closed.

Fig. &,

e P
THE PRINTING APPARATUS AND MANIPULATION.

Figs. 3 and 4 represent the printing instrument, resting upon
a support 8. © &, are the two electro-magnets, the bar A, 4 is
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the armature ; the extremities of the wive surrounding them, are
fixed to the fwo pressure screws inserted at the base. One of
these serews receives the wire corning from the composer, and
the other receives the line wire. The srmatures turh on a hinge
around the porth pole of the electro-magnet, to which they are
respectively attached, and they ara united by a rectangular bay
r 8, which bears on iis middle a lever-red or arm, T T, which
the armatures draw, when they are attracted by the electvo.
magnets. A spring ¢, borne by one of the arms of the lever &,
tends to elevate the rod, and to defach the armatures, when the
enrrent does not pass.  The two arms of the lever L 1, form a
right angled escapernent-anchor, letting pass and stopping alter-
nately the wheel g, of about thres inches n dizmeter, and abont
one tenth of an inch thick, and furnished with 28, 30, or 40
teeth. Fnch of these testh bears in relief a letier or point ; ona
tooth alone remaing blank to form spaces.  These E)ttam, the
point, and the blanlk space, cor to the letters, &o, of the
cylinder of the composer.  This wheel nis called a fypeavieel ;
its anterior limb bears 14 litile metallic points, about one tenth
of an inch long. The prelonged arms of the escapement act
upon these points, When ene of the arms takes hﬂk{]of  point,
other lets go another point, and this effeet is reproduced at
each oscillation of the armature. A weight attached to the
cord o tends to tum the type-wheel constantly,  When the
eircuit eloses, the axis of the keys, as well as the type-wheel,
tends constanily to tum nuder the action of the weight.  The
alternate breaking and eclosing of the eirenit, prodoced by the
keys, cavses the armature to escillate, and the oscillations of
the armature, resisted by the action of the spring r, will give
to the rod T a to-and-fro movernent, which will change into an
oseillatory movement the escapement anchor, and info a move-
ment of periadical vevolation of the type-wheel. The type-wheel
will ordinarily make 160 revolutions in o minnfe, and it will stop
when the votation of the axis of the keys is stopped by the
pressure of the finger upon one of the keys. The letters are
printed thus: Wheel n is conneeted to o oylinder, upon which
eylinder iz enrolled a band of narrew
paper, the said cylinder tnming around
with its axis ¢ 4, vesting upon twe su
: ports, ¢ ¢, éwo pendulnms er eranks & b,
v terminating in two eccentries placed npon
= an axis, o 4, perpendicular to the plane
* of the teble, turn with the axis of the
paper cylinder. By the movement of
these cceentrics, fig. 3, the votary movement of the axis
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@ @ beeomes for these cranks a to-and-fro movement, which
brings the eylinder of paper near to the type-wheal, and re-
meves it therafrom, thus bringing it in eontact with and sep-
arating it from sald type-wheel alternately, Tt is also neces-
sary that the eylinder of the paper shonld turn upon e axie,
i order to present at each approach a new blank part of the
paper to the type-wheel,  This rotation goes on by means of
the reverse escapernent anchor, e e the branch e is fastened
to the frame by & point p, aronnd which 1t tnrns as around an
axis; the branch e i fixed to the rod §, whick is fastened 4o
the axis & of the eylinder of the paper, and is, consequently,
displaged with that eylinder.  'Lwo springs press the fwo
branches of the anchor against the teeth of & wheel attached to
the eylinder of the paper; when the cylinder withdraws from
the type-whael, the exiremity e, pressing against the nearest
tooth, canses the eylinder to turn, and the extremity e, acting
as a stop, prevents the eylinder from turning bockward, At
the axis, around which this rotatory movement of the eylinder
takes place, is & screw, hg. 5, entering into a hollow serew
placed wpan the support. The cylinfer is displaced in the
direction of its axis, so that the printed lefters form upon its
surface a continuous helix, so that no two lettors can produes
eomfusion, by being placed one npon the other.

The most suitable substance for malking a good impression is
plambage, reduced to a powder; it is placed in a groove or
gloft, cut upon the cirenmference of the roller », and is covered
with linen. A sufficient quantity of the powder passes through
the pores of the linen to ink the type. :

I have not yet indicated how the axis & a, with its ecoen-
tries, is made to turm; it veceives its vofation from a elock
movement produoced by a weight p, It turns incessantly,
0 long as nothing stops it, and each of its revolutions brings
near to and removes away alternately from the type-wheel the
eylindar of the paper. It is important that it shonld turn only
when it is desirable to print, at which time the type of the letier
which we wish to fix npon the paper is in contact with the
cylinder. The result is obtained illms: i1z iz & lover fixed at
its strongest extremily 7., upon an axis borne upon the frame
of the apparnfns, and around which it turnsy the other ex.
tremity w1 being bent back, presses against the postarior limb
of the typewheel, which limb iz fornished with 28 poinis,
sirnilar to those of the anterior limb, and corresponding to the
23 letters or signs on the cireumference; the bent sxtremity
of the armn of the lever © conneets with the points, and rests

upon them, rises with the point which bears it, leaves this point,
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and falls back upen the succceding points, &eo, A metallic
rod 7, fived near the extremity e of the lever, communicates
with an hydraulic apparatns, ealled o governor, the mechanism
of which 1 will lpresantly desoribe,  The object of the # gov-
ernor” s to regulate the movement of the lever 11 £y, 8o that it
vises rapidly and descends slowly with a graduated velosity.
The arm of the lever & &b hears a point or horizental rod, p,
which glides over the ecoentric B, placed on the axis a, and tormn-
ing with that axis. The portion of the eircumference of the
eoeentric g, the farthest removed from the axis, is thicker, and
has two notches abont a quarter of an ineh apart, which
notehes catoh one after another of the points as p/, so that the
eccentrie stops in its rotation.  Now, let the point p° rest upon
ile portion of the eceentrie nearest to the axis, the eccenirio
whii presents to it by turns the varieus points of the surface,
brings to it the first notch into which it falls, stopping the
movement of the eccentrio. The point p” cannet gei out, and
will not permit the eccentric to tum, except said point p has
been raised with the lever & rs, by ohe of the points of the
type-wheel.  After the raising of the peint p, the eccentrin has
turned again, and bringing to the point the second stop, the
movernent stops a second time, and can only recommence when
ihe point following is disengaged from the stop, at the me-
ment when the extremity z of the aym of the lever shall leave
that of the peints of the type-wheel which has vaised it.  The
point 3! will then be upon the part of the eccentrio nearest to
the axiz, Tt isseen by this movement that the axis e is foreed
to turn, when the fype-wheel stops, and then by means of the
eranks brings the paper into contact with the letfer or sign,
caovered with the plumbage, which prints this letter or simm
upon the paper.
The hydranlic regulator or governor is formed, first, of a
_— glass vase v, hg. G, filled with water, or
& sorng other Hoguid § gecond, of an internal
vase, v, plerced with holes, throngh whicly
the ligoid may pass, and terminating by
a flange, upon which the upper part of the
apparatus is sorewed, 8 is a pointed
metallic valve, rising from within ont-
ward, pis a hollow piston, vaised and
lowered by the rad # £ moving in the cham-
her & ¢ of the interior valve v, leaving
anly a small mmulura mﬂ-:mgh which
i L thaywater aan pas PWh-&ﬂ the piston iz
rmad b_!; the lever 1, 1., fig. 3, to 'Whlch the rod ¢ is attached
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a vacuwm is made in the chamber ¢ ¢, and the water comes
guddenly and fills it; when, on the conirary, the piston de-
seends, the waler can only with diffienlty escape from the
chamber d' d, its passage consequently becomes very slow, and
the movement is thus retarded, as it 1= required, in oeder that
the telograph may work perfeetly.

Everything bemg arranged as [ have jost said, and the
eleetrie commmunieation being establizshed, 1T the aperator of the
sending station presses one of the keys with his finger, the key
4, for example, the type-wheel will stop, when the same latter
A arrives in front of the paper; then the lever r o, fig. 3, will
turn, bring the eylinder in contact with the wheel, and press
the latter against the paper, which will receive the im-
pression of that letter,  As it withdraws, the eylinder will furn
upon its axis, and will preseni-—on heing brought back by the
movement, of the axis and of the cranks—a new white space
{0 the new letter to be printed.

The mechanism fir soomding the bell is very simple.  w, fig,
3, is a bell, v 18 the clapper, borne upon a rod or spring fixed
to the frame by an axis, around which it turns, and of which
the lower part iz a small lever-arm, resting npon a pin about
one fifth GF an inch long, when the eceentrie furns, raises the
little lever-arm of the spring, and causes the clapper to descend
and shrike the Lell.

I have said nothing yet of the other portion of fiz. 3. This
portion represents another manner of employing the iy
voltaia action. The rod or lever-arn 1 is now horis
zontal; it is fastensd on the one part to one of the
arms of the escapement, by means of a pin, npon
which it worls, on the other part to an eccentric
placed upon a horizontal axis &, represented with
the eccentric in fie. 7. This same axis b bears a
lever, ¢, vepresented in fig. 8, and furnished with
points g and g, designed to stop the crooked parts to the
right and left of &, in fie. 7. nrnna, fig. 3,
are hallow hobhins or spools, magnets which
athraet  when the curvent traverses  them
these little vertical magnets @ @, are attached
to the armatore a a, of B, B, 8 B, another
but a similar systern of magnets; a, 4, is the
armaiare, B, &, are ihe extremitios of the wire
of the second systern, When the first eirenit is
clozed by the armature a 4, the extremity i,
is then in contact with B, and the =econd cirenit is closed in its
tom., The two cirenits are also opened at the zams time.

Pl &,
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Nothing, however, prevents placing the second electro-magnet
system with a local battery or eleciro-magnetic machine.  The
seeond systerm is in reality only a relay, 'The lever £° descends
and rises with the armature, according as the civenit is closed
or opaned.

axiz &, in ifs eccentric rotation, moves away and ap-
proaches near the points g and g, which are, by turng, in
eontact with the peints creoked to the right and left of 3, fig. 7.
If the armatare is attracted, the point g is lowered, and leaves
the erooked point to the left of b, fig. 7. The axis and the eccen-
tric make a demi-revolntion, and the vod T is drawn toward the
left, but at the same time the point g rises, presses against the
point to the right of &, and the movement is stopped : it recom-
meness il the armators, in raising itself, lowers the point g
and disengages said point from the erooked point to right
of &, fig. 73 the axis and the eccentric will meke a new half
turn, and the rod ¢ will be carvied forward. The axis and the
eccantric ara st in metion by the weight p, by means of the
systern of eog-wheels represented in the drawings,  ‘When the
eurrent ceases, the armatie is raised by the spring placed at
#. The alternate movemnent of the ruli)r T acts also npon the
lever 1 za, precisely in the same manner as in the case when
that rod 1s vertical.  Mr. Brett has greatly improved this appa-
ratus, and has rendered the covrespondence much more sure, so
that by a eambination of wheels, called by him ¢ stop-wheels,”
the typs-wheel, and the needle aceompanying it, returm to
TErD, or to the point of departure after each hmpression of a
etter,

Tha new compositor is represented by figs. 9 and 10:
fiz. 10, 13 the axis of the pins in communication with the keys
and cirenit wheel, 53 1z a filetion wheel or moveable oylin-
der fastened to the lever arm, 1. The axis of this lever has its
coabre of rotation on the axis of the tooth wheel, m, and of the
pinion, =. The wheel, m, transmits its movernent fo the wheel,
¥, having the same number of teeth, so that when the part ¢
q 4, of the frame fig. 9, it depressed by the pressure on one
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of the keys, the rod, 7, disengages the friction wheel, &, at the
seme time the tooth wheel, m, causes the wheel, ¥, to move.
The two friction wheels, 1 1, turn, moving the axis of the keys
4, together with the eirenit wheel, s, and the cateh wheel, o,
The pinion, 6, bears a fly wheel, { {, which regulates the velo.
city of the machinery. A weight attached to o cord which is
enrolled upon the eylinder, B, communicates the movement to
the wheels, ® and r, to the plnion, ¢, and to the wheel, ¢,
together with the catoh wheel, . Another weight, p, attached
to a cord, rolled avound the pullay, L, brings the axis, 4, borns
by the godgeons, ¢ £, to its grst position, when it has {nrned,
after the frietion wheels are disengaged. The number of feeth
of the eircnit wheel, v, is equal to half the number of the let-
ters or signals. It furns opon the same hollow axis, with the
stop wheel, 0. A point projecting {rom the cirenit wheel acts
upon o second stop wheel, w, which latter wheel has its centre

Fig, 10,

upon the axis of the lteys, . When this axis tarns with the

frickion wheels, 1 %, 1t moves the wheel n; but when the frie-

tion wheels are disengaged, and the axis, a, turns upon itself,

moving the friction wheel, », the eirenit wheel, x, together

with the wheel, o, is stopped by the elick, v, fiz. &, so that this

circuit wheel turns in one direction an%y, notwithstanding the
f,

toeand-fro moverment of the axis, a. therefore, we lower
one of the keys, and with it the bars p ¢, fig. 9, by the means
of the lever arm, these bars, in lowering, raise the upper
part of the frame and the axis, 7, turms a rod attached to one
of the extremities of T, raises the lever, 5, and with it 1 and 1,
the friction wheel, k, is set at liberty ; the axis, a, turns until
it iz stopped by the pin of the key eylinder, corvesponding to
the key which has been lowerad.  If von cease fo press, the
lower part of the frame rises, the pin ceases to stop the lkey
eylinder, the action of the weight, p, makes itself felf, the
oylinder returns to its primitive position, but the click, v, still
acfing, the stop wheel, o, keeps the type wheel, ¥, in the pesi-
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tion to which it has arrived. The typs wheel will make a new
movement forward if you lower another koy.

THE COMPOSITOR OR COMMUTATOR DESCHRIBED.

Figs. 11 and 12 represent the compositor or commutator,
finally adopted by Mr. Brett. The axis, 4, bears a cironit
wheel, ¢, fig. 12, the number of teeth of which equals half the
ramber of letters or signals of the telegraph, Two eatch

Fig, 11. Fig. 12.

or stop wheels, 5 and », torn upon the same axis; the nom.-
ber of their testh being double that of the cironit wheel. They
are made of one single piece ; and the wheel, 5, is fixed to the
circuit wheel; a click, e, pressed by a spring, ®, which pre-
venis it from tnrning backward, and permits it to torn only in
one direction.  The axis, 4, fig. 11, also bears a lever arm or
crank, & 1 1, with an indicator, x, which points upon the dial
to the letter which we wish o transmit or peint. A click, v,
also pressed by a spring, eatches inte a stop wheel, n, and
serves to make it torn foward the right at the samas time
with the erank, the stop wheel, o, and the eironit wheel, b}
bt when the crank is moved fo the left, in order to bring the
index, ®, upon a letter, the olick slides over the teeth of the
wheel, o, which remains at rest; thue the click, ¢, fiz. 12, pre-
vents the wheel s, and the ciremit wheel from torning, Two
copper bands or springs, ot ¥, press, one upon the exterior part
of the cirenit wheel, and the other upon the teeth of the cireum-
forence of the same wheel, and commmnieate by means of two
pressure serews with the two poles of the battery of the con-
ducting wires of the civenit.  The roller, 1, fixed at the ex-
tremity of the evank, w, serves for the better guiding and main-
taining it in its rotary movement. A stop pin, s, renders it
fixed when the indicator, x, artives at the desired letter, The
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movement of the apparstus is as follows @ Turning the erank
to left, hrings the indieator, x, npon the letter to be printed at
a distance ; then turning the crank to the right in erder 1o
come back to the fixed starting point, the circuit wheel is
eaused to turn, which establishes and breaks the eircuit as many
times as is necessary, in order that the iype wheel may present
to the paper the partienlar letter marked by the indicator,
ME. BRETT'S LAST IMPROVEMENT.
Fig. 13 vepregents the new form given by Mr. Brett to his

printing telegraph.  The weights are replaced by a spring,

Figr. 13.

L

- -}1‘#\-;

twa eystems of common wheels gives motion to the type-wheel,
and eommunicates the movement to the paper. The type
wheel, k, iz moved by the pmion, a, and the arbor, 1, and it=
rotation s regulated by the electrio escapement vepresented in
fiz 14.  The pinion, 4, communicates with a toothed wheel, 5,
furnished with a second pinion, ¢, placed upon the same arbor

as the escapement wheel, n. This escapement wheel is by torns
stopped and released by an eseapement anchor, @, of which the
axis hears a permanent magnet, p, serving as an armatare to
the electro ragnet, & @', According as the elecirie current
traverses in ona divection or another the wire of the electro-
magnet, the armatave is attracted or repelled ; this alternative
movement is transmitted, first to the anchor, then to the eseape-
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ment wheel, then to the arbor of the pinion, 4, and finally to
the type-wheel, which moves regularly step by step.

The type-wheel, &, is fixed vpon a hollow axis, a, and this
axis bears on one side a litile toothed wheel, applied against
the face of the type-wheel ; on the other side & fixed pulley, 1,
npon which is ooiled a cord hearing a weight, the action of
which constantly brings back the type-wheel io the starting
point, or zero. A new toothed wheel is fixed fo this pulley,
and & eirenlar metallio disk is fixed to the avbor, 1, bearing a
alick which enguages with the feeth of a little toothed wheel, and
prevents it from twming bael. A toothed wheel, &, of larger

Fig. 14,

diameter, 12 also fixed npon the same axis, 1, 20 that it may
turn for a ecertain time, and then turn hackward, in order o
lower the prolongation of the disk, , bearing a point which en-
gages in o little opening made on the cireumferencs of the
toothed wheel, #, very near ifs rim ; this= tonthed wheel is set in
motion by ihe action of the extremity of a lever operating by
means of an seeentric, as has been expleined in the deseription
of tha first machine or apparatus. Now if one of the letters, or
one of the characters of the type-wheel, has heen brought be-
fore the paper, a lever similar to 1, 1, fig. 3, engages in the
opening made in the stop wheel thai presses against the fype
wheel, This lever causes the said stop wheel to turn, and with
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it the eccentric already desoribed, which puts in motion the
whale train of wheels of the printing machinery, and in 1fs
torn, during its revelution, i:;assm a piston against the paper,
and the letier is printed. hile the paper advances after the
printing of the letter, sufficient to meke roor for the next let-
ter, another laver presses again upon the testh of the wheel, »,
%i:ing it a rotary movement, sufficient to disengage the elick of

dislk, ».  The type wheel being sef ab liberty, returns io
zero, and resutnes its first position wpon the arbor, 1. You may
now procead to print another letter.

The arbor of the lever, has a second arm fastened by
means of a rod, to an hydraulic and pnenmatic piston, similar
to that which has been represented in the fizure, and which
serves to render the impression of the choracter perfeet, regular,
grd neat.

Mr, Breit calls attention to the disposition given by him to
the leiters npon the disk of the type wheel, this dispesition
being. very necessary to abridge the labor in the fransmission
of dispﬂtﬂﬁﬂﬂ; in fact, the letter g, for example, in the English
langage, and «till more so in the German, ocenrs thres thou.
gand times, while the letter z appears but onee,

I hope the foregoing description will enable the reader to un-
derstand the intricate mechanism of this apparatus. The
drawings and the lettering are not as perfect as I had hoped to
attain, The leiters mentioned in the description are not ail
to be found in the deawings, and in this imperfeet state 1 pre-
sant the apparatus with its novelty.



