THE HOUSE PRINTING TELEGRAPH.

CHAPTER XXX,

EBarly History of the Honse Telegraph—The Composing and Printing Appa.
ratuses—The Axial Magnet—The Air Valve and Piston—The Manipulation
—The Fatented Cladv,

EARLY HISTORY OF THE HOUSE TELEGRATH.

The printing telegraph invented and patented by Hoyal
E. Honse is one of the most remarkable blendings of the arts
and seiences accomnplished by the genins of man,

In the perfection and introduction of his telearapl, Mr.
House had to eontend with the most extraordinary diffienlties,
Before him were the earlier patented systems, and it required
wonderful powers to devise mechanical confrivances to act
conjunctive with the known discoveries in the sciences, He
abtained a patent from the United Btates government in 1348,
dated from April 18th, 1846, This I.Id.lf_plli however, was
defective in the protection of a complete system. Early in
1847, Mr. Henry O'Reilly, the indomitable pioneer in tele-
eraphing, became interested in the House Printing Telegraph,
and he rendered invaluable aid in the perfection of the appa-
ratns,  This energetic and sterling telegrapher furnished the
necessary means for new instrame mu and had them applied
to his line between Cincinnati and Lmuwﬂlu, in the fall of
1847, The first dispatch ever transmitted over a telegraph
line with a printing system was by Mr. O'Reilly, from Cin-
cinnati to Jeffersonviile, opposite Touisville, 150 miles,

For a long time the friends of the House !,c.Lgraph struggled
against competing interssts.  Finally, in March, 15849, the
first line using the Heouse systemn was put in u]wm{u:n, frorm
Philadelphia to New York. Under the able and enterprising
administration of Messrs. Hiram Sibly, Francis A, Morris,
R. W. Bussell, and others, the Honse telegraph was rapidly
and sneeessfully extended to different parts of the conntry.

The mechanism of the apparatus operated with the most
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perfect aceuracy, and many of the instruments have operated
for years with but little repair. [ have recently seen one of
them that had been used to so great an extent, that the
fingers of the operator had worn away the ivory on the keys.

The main constituents of his telegraph are, the composing
machine, the printing machine, a compound axial magnet, a
manual power which sets the two machines in motion, and a
letter-wheel or tell-tale, from which miessages can he read,
ghould ihe printing machine get out of order.

THE COMPOBING AND PHINTING AFPPARATLSE.

A composing and printing machine are hoth required at
every station ; the printing apparatus is entirely distinet from
the cirenit, but all the composing machines are incloded in
and form part of it: the cirenit commences in the voltaic

Fig. 1.

LT

baitery of one station, passes along the eondnctor to another
station, throngh the ecoil of the axial magnet to an insulated
iron frame of the composing machine, thenee to a eirenit
wheel revolving in this frame; it then enters a spring that
rubs on the edge of this eireuit wheel, and has a connection
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with the return wire, along which the electricity goes
through another battery back to the station from which it
started, to pursue the same course throngh the composing
machine and magnet there, and all others upon the line : thns
the cirenit is confined to the composing machines, axial mag.
nets, conducting wires, and batteries,

The composing machine, fig. 1, is arranged withia a
mahogany frame u, three feet in length, two m width, and
six or ten inches deep; the various parts of the printing
machine are seen on the top of the same ease; both are pro.
pelled by the same mannal power, which is distinet from the
electric eurrent ; it is simply
a crank, with a pulley carry-
ing o band to drive the ma-
chine, and o balanpe-wheel to
give stable motion; one of
the spokes of the balance.
wheel has fixed to it an axis
for the end of n vertical shaft
to revolve on, that moves the
piston of an air condenser o,
fastened to the floor; the air
is compressed in the chamber
1, fourteen inches long, and
six in diamefer, lying beneath
the mahogany case n; it s
furnished with a safety-valve,
to permit the eseape of redun.
dant air not needed in the
ceomomy of the machine,

The composing system has an insulated iron frame, a,
fig. 3, placed immediately below the keys, parallel with the
long diameter of the case ; this has within it a revolving shaft

¢ the shaft is enclosed for the greater part of its lengih by
the iron eylinder 8 it is made to revolve by a band playing
over the pulley p, fixed to the left extremity of it. The
cylinder &, fig. 3, is detached from the shaft, but made to



304 THE HOUSE PRINTING TELEGRABM.

revolve with it by a friction contrivance, eonsisting of a hrass
flange fastened permanently to the revolving shaft; the face
of the ﬂmﬁe and the inner face of the cirenit wheel are in
contact with a piece of eloth or leather interposed, moistened
with oil; the frietion is regulated by a spring pressing against
the end of the revolving shaft .

The object of this friction apparatus is to allow the shaft to
revolve while the evlinder can be arrested.

On the vight end of the cylinder is fixed the brass wheel &,
fig. 3, four or five inches in diameter, ealled the cireuit wheel,
or break; the outer edge of it is divided into 28 equal spaces,
ench alternate space being out away to the depth of one fonrth
of an inch, leaving fourteen teeth or segments, and fourteen
spaces, Fig. 3, B; the revelving shaft and eylinder form part
of the eleetric cirenit ; one point of the eonnection being wlfare
the shaft rests on the frame, the other through a spring r,
having conneetion with the other end of the eirenit, pressing
on the periphery of the break-wheel x, fig. 3; 5, the other
part of the cireuit, eoming from the axial magnet to the
frame & ; when the shaft, eylinder, and civeuit wheel revolve,
the spring will alternately strike a tooth and pass into an
open space ; in the former case, the cirewif is c]‘j'):ad,, in the
latter it is broken,

For the purpose of arvesting the motion of the cirenit wheel
and eylinder, the latter has two spiral lines of teeth n, fig. 3,
extending along jts opposite sides, having fourteen in each line,
making 25, one for each tooth, and one for each space on the
circuit wheel ; the eylinder extends the whole width of the
key-board above it 1 the latter is like that of a pianoforte, con-
taining twenty-eight keys that correspond with the twenty-
eight prajections on the eylinder, and have marked on them in
oriler, the alphabet, a dot, and dash, fig. 11 they are kept in
a horizontal position by springs; there is o cam or stop fixed
to the under surface of each key; direetly over one of the
projections on the evlinder; these stops do not meet the teeth
unless the key is pressed down, which being done the motion
of the eylinder is stopped by their contact; by making the
eironit wheel ravolve, the eireait is rapidly broken and elosed,
which continues until a key is depressed ; that key being
released, the revelution continues until the depression of
another key, and =0 on; the depression of a key either kesps
the cireuit broken or elosed ; as it woay happen to be at the
time, so that the eperator does not break and elose the eirenit,
but merely keeps it stationary for a moment; from one to
twenty-eight openings and closings of the cirenif take place
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between the depresgion of two different keys or the repetition
of the depression of the same one ; the object of the composing
maching is to rapidly break and close the cirenit as many
times as there are spaees from any given letier {o the next
one which it is desired to fransmit, connting in alphabetical
order.

THE AXIAL MAGNET.

The rapid electrical pulsations are transmitted by the eivenit
of conductors to the magnet and printing machine at another
station, throngh the wire 1, fig. 1. The helix of this magnet
is an intensity coil confained in the steel cylinder a, fig. 1,
on the upper surface of the mahogany ease; ifs axis is
vertical,

a, fig. 4, is a brass tnbe, eight or ten inches long, placed
within the helix, and
fastened at the bobtom Fig. 4.
by the serew oo To the
inner surface of this tube
are soldered six or eight
soft iron tobes, separated
from each other at reguo.
lar intervals.  Above the
iron eylinder is an ellip-
ticeal ring r, through the
axis of which is ex-
tended an elastic wire, 63
two sorews are attached
ta the wire, by which it
iz made lax or tenss, fo
snit the intensity of the
electric current.  From
this is spspended  the
brass vod o, that passes
down within the small
iron tubes hefora men-
tiomed, and has strong
on it six or elght small
iron tobes r; these are
fastened at equal inter-
vals, and have their lower
extremity expanded into
a bell-hke flanch: the
sarrounding  fixed ones
have their upper ends
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enlarged inwardly in the same manner. The fobes 1, and
the wire to which they are fastened, are movable, so as to
eome in eontact with the small exterior ivon tobes x, fig, 4,
but are kept separate by tne elastic spring above, At wu, is
the Lrass covering,  On the fransmission of an electric corrent
through the helix, the tubes become magnetie,  Such is the
arrangement of their polanties, that they act by attraction and
repulsion, overcome the elasticity of the spring, and bring the
movable magnets down to the fixed ones—the enrrent being
broken, the spring separates them.,  The two flanches do not
caeme in direct contact, thoogh the movable one aets responsive
to magnetie influence.  Most of the magnetism exists at the
flanches, and the order is such that the lower end of the inner
tube has sonth polarity, the surrounding one above, the same,
which repels it, while the top of the surrounding one below
has north polarity, and attraets it this movement ts throngh
a gpace of only one sixty-fourth part of an inch,

THE AR VALVE AND PISTON,

On the same rod, above the movable magnets, iz fixed a
hollow eylindrical valve, having on its outer eirenmference the
grooves 1, 2, 3, fiz. 4. The plate represents a longitudinal
half section of the valve, magnets, and helix.  The valve
slides in an air chomber u, which has two grooves, 1, 2, on
its inmer sorface.  Alr is admitted through the orifice 1. by
means of a pipe from the air chamber beneath the ense into
the middle groove of the valve, The gronves of the chamber
open into the side F.Bsages 1 amd s, which conneet at right
angles with a second chamber, in which a piston moves.  'T'he
movement of the magnets changes the appesition of the
grooves in the first chamber, by which air enters from the
supply pipe, through one of the side passages, into the sseond
chamber, at the zame time that air on the other side of the

iston in the second chamber escapes back into the grooves
]]:.n;nd 2 of the valve, through the other side passage, and from
them inte the atmosphere, This canses the piston to slide
backward and forward with every upward and downward
motion of the valve,

This piston moves hovizontally, and is connected with the
laver 8, fig. 5, of an escapement, the pallets of which alter-
nately rest on the teeth of an escapement wheel of the printing
machine 4, fiz. 5. This part of the apparatus is arranged on
a circular iron plate, twelve or fourteen inches in diameter,
sapported by standards on th  mahogany frame m, fiz. 1
The escapement wheal revolves on a vertical shaft that passes
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through the iron plate, and has fixed on it there a hollow
pulley. This pulley contains within it a friction apparatns,

consisting of an ordinary spiral clock spring—the inner end
of which is fastened to the shaft, and the outer pressing
against the inner side of the case, Thus the

spring s always about the same strength, and Fig. 8.
acts npon the escapement wheel, cansing 1t to

revolve uniformly when released by the escape-

ment.  The pulley revolves constantly, while the

shaft and escapement wheel may be stopped.

The escapement wheel has fourteen teeth, each

one of which eanses two motions of the escapement, which
will make twenty-eight for a single revolution of the wheel,
which is shewn in fiz. 7.

When in operation, the piston to which the escapement arm
8, fiz. 5, is attached, is sahjected, on one side or the other, to
a pressure of eondensed air; therefore o
the piston and escapement will only be Fig. 7.
moved by the escapement wheel when ﬁfc’}‘:}
the air is removed from one side or the A
other of the piston, The position of the %— L \
valve, fiz. 4, attached to the magnet, \
regulaies the pressure of air on either
side of the piston, by opening one or the other of the side
pussages into the second chamber, By breaking and closing
the cireuit, therefore, the piston and escapement move back-
ward and forward ; thns a single revolution of the ewreut
wheel at one station opens and eloses the cirenit twenty-eight
times, eausing an equal number of movements of the magnets
in another station ; they earry the wvalve which alternately
changes the air on either side of the piston. This permits the
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escapement wheel to move the escapement and piston twenty-
eicht times, and allows one revoluotion of the escapement wheel
for one of the cireuit wheel at the transmitting station,

A stesl type wheel, fig. 5, «, 8, ¢, n, two inches in
diameter, is fixed above and revolves on the same shafl with
the escapement wheel; it has on its cireumference twenty-
eight equi-distant projections, on which are engraved in order
the alphabet, & dot, and a dash, The fourteen notehes of the
vsoapement wheel canse twenty-eight vibrations of the esca
ment in a revolution, that eorrespond to the characters on the
type wheel. Every vibration of the escapement, therefore,
makes the type wheel advance one letter ; these letters eorre-
spond to those on the keys of the composing machine.  If any
desired letter on the type wheel i= placed in a eertain position,
and a eorresponding key in the composing machine is depressed,
by raising that key, and again depressing it, the civeunit wheel
at one station, and fthe escapement and type wheels at the
other station, all make a single revolution, which brings that
letter to its former position. Any other lefter is brought to
this position by pressing down its key in the composing
machine, the eirenit being broken and eclosed as many times
as there are letters from the last one taken to the letter
desired.

THE MANIPULATION.

To form the letters into words, it is necessary that the
printing and composing machines should correspond, and for
this E'nrpoaa a small break and thumb serew, 9 and 10, fig. 5,

made to stop the type wheel at any letter. In a&ndmg
messages, they usnally commence at the dash or space; if,
by accident, the type wheel ceases to ecoincide with the
distant composing machine, the printing hecomes confused,
the operator stops the type wheel, sets it at the dash, and the
printing goes on as before.

Above the type wheel, on the same shalt, is the letier wheel
B, fig. 8, on the ciroumference of which the letters are painted
in the same order with those on the type wheel below, It is
incased in a steel hood, having an apertare in it directly over
where the letters are printed, so that when the type wheel
stops to print a letter, the same lotter is made stationary for
a motment at the aperture, and is readily distingmished ; hence
messages can be read, thus making it a visual telegraph.

The type wheel has twenty-eight teeth arranged on tha
onter edze of its upper surface ; near it, on the opposite side
from where the printing is done, is the shaft 7, fg 5
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lving in an opposite direction. A steel eap x, fig, 5, two
inches in diameter, is so attached to the top of this shaft that
friction carries it along with if, but it ean be moved in the
opposite direction ; it has a small steel arm, three foorths of
an inch long, projecting from its side, and playing against the
teeth on the fype wheel; while the latter is revolving, its
teeth strike this arm, and give the cap a confrary motion o its
shaft, There is a pulley on this shaft, below the plate, con-
nected by a band to w, fig. 1; its speed is less than that of
the type wheel. When the type wheel comes to rest, the arm
falls between the teeth, but it has not time to do so when
they are in motion. On the opposite side of the cap to where
the arm is attached are two raised edges, called detent pins,
against which the detent arnm v, fig. 5, alternately rests, as
the position of the eap is altered by the small arm that plays
on the teeth of the type wheel.

Between the type wheel and cap is a small lever and thumb-
sorew, 9, fig. 5, which acts a5 a break on the cap; its motion
can be stopped by it, while the type wheel revolves ; it is used
merely to arrest the printing, though the message may be read
from the letter wheel,

The detent arm revolves in a horizontal diveetion about the
vertical shaft, which is also driven by a pulley beneath the
steel plate; when the iype wheel is at rest, the detent arm
rests on one of the defent pins, but when it moves, the feeth
on its upper surface give the arm and cap a reverse direetion
to its Eﬂﬂﬁ?, which alters the position of the detent points, so
that the detent arm is liberated from this first pin, and falls
upon the second, where it remains until the eseapernent and
type wheels again come fo rest ; when this happens, the armn
falls between two of the teeth, the eap resnmes its first position,
the detent is let loose, makes a revolution, and stops again on
the first pin.

The shuft that cavries the detent arm has an eceentric wheel,
u, fig. 5, on if, above the arm; an eceentric wheel is one that
has itz axis of motion mearsr one side than the other, and,
while revolving, operates like a crank; from this eccentric is
a connecting rod, &, which draws a toothed wheel against the
type ; this toothed wheel is supported in an elastic steel arm
(shut ont of view by the coloring band), on the opposite side of
the iype wheel from that of the eccentrie, and revolves in a
vertical divection; the band m, fig. 1, earrying the coloring
matter to print with, passes between this and the type; the
dots seen represent small teeth that cateh the paper and draw
it along, as the wheel revolves, between itsell and a sieel clasp,
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operated by a spring that presses the paper against the teeth
and keeps it smooth ; the clasp is perforated in such a manner
that the type print through it; there are two rows of teeth, one
ahove, the other below the orifice.

The vertical wheel, fig. 5, is embraced in a ring by the
eonnecting shaft s, and o rotary motion is imparted to it by a
ratehet fixed to its lower surface, moving with it, and entching
against two poles fastened to the steel plate below it; the
poles are pressed against the ratchet by springs, as shown in
fir. 8; the wheel is cetagonal, and every
revolution of the eccentrie turns it throngh
one eighth of a revolution, and therefore pre-
sents a firm, flat surface to push the paper
against the type, and advances sufficient
for every letter, one being printed each
time the detent arm revolves.

When the type wheel stops, the detent arm rvevelves, that
carries with it the eccentric, which, through the eonnecting
rod, draws the toothed wheel having the paper and eoloring
hand before it against the type, and an impression is made on
the paper ; a letter is printed if the eireuit remains broken or
elosed longer than one tenth of a second ; three hundred
letiers, in the furm of Roman capitals, can be accurately
printed per minute; the roll of paper n, iz 3, is sup
on a loose revalving wire framework ; on the same standard is
a small polley w, around which one end of the coloring band
runs.

In transmitting a message, the machine is sef in motion, a
sional is given (which is simply the movement of the magnet),
and then with the communication before him, the operator
commences to play like a planist on his key-board, tonching,
in rapid suceession, those keys which are marked with the
consecutive letters of the information to be transmitted ; on
hearing the signal, the operator at the receiving station sets
his machine in motion ; then setting his type st the dash,
sends back signal that he is ready, and the eommunication is
transmitted ; he ean leave hiz machine, and it will print in his
absence; when the printing is finished, he tears off the strip
which eontains it, folds it in an envelope ready to send to any
place desired.

The funetion of the eleetric enrrent in this machine, together
with the condensed air, is fo preserve equal time in the
printing and composing machine, that the leifers in one may
correspond with the other.  The electrical pulsations defermine
the nmber of spaces or letters which the type wheel is per-
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mitted to advance ; they mmust be at least twenty-five per
second  to prevent the printing machine from aeting; the
intervals of time the electric enrrents ave allowed to flow un.
broken are eqnal, and the nomber of magnetic pmlsations
necessary to indicate a different succession of letfers are
exceadingly unequal; from a fo 8 will require one twenty-
eighth of a revolution of the type wheel, and one magnefic
pulsation ; from a to x will require an enfive revolation of the
type wheel and twenty-eight magnetie pulsations,

THE PATENTED CLAIM.

Un the 28th December, 1552, Royal E. House obtained the
following patent for varions improvements on the origimal
machine: * [ claim, First. The employment of electro.
magrnetic fores, in combination with the foree of a enrrent of
air, or other fluid, =0 that the action of the firmer governs or
conirols the action of the laiter, for the purpese deseribed,
decond, 1 elaim the eonstruetion of the elestro-magnet, as
deseribed ; that is to say, a series of fixed magnets, in comhbi-
nation with a series of moveable magnets, arranged upon a
cenfral axis, which axis plays between or through the line of
fixed magnets, o as to effect a vibratory rovement of said axis
by a foree multiplied by the mumber of magnets of hoth kinds,
Third. I elaim the esmbination of the electro-magnet with
the valve, for regulating and direeting the force of a current of
airy or other flnil, acting as a motive power upen the piston,
of other analogous deviee for producing a vibratory motion, as
deseribed.  Fourth. 1 elaim the endless band, in combination
with the cylinder, as an inking machine, for conveying and
applying the coloring matter to the paper, at the moment of
receiving the impression from the types, as described. TFifth,
I claim the combination of the regulating bar with the type
wheel, for the purpose of regulaiing the proper position =aid
wheel should have, in connection with a given position of the
key ﬂl}ﬂﬂ', at the moment of printing any letters or char-
aoters.”
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