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UNITED STATES

PaTENT OFFICE.

R. E. HOUSE, OF

NEW YORK, N. Y.

IMPROVEMENT IN MAGNETIC PRINTING-TELEGRAPHS.

Specification forming part of Letters Patent No. 9,503, dated December 28, 1852,

To all whom it may concern:

Be it known that I, RovAar E. HoUsE, of
the city of New York, in the United States of
America, have invented and discovered new
and useful apparatus, methods and means of
printing as fast as the types are selected by
the compositor, which 1 eall ¢ House’s Com-
posing Printing-Press;” and I dv hereby de-
clare that the following is a full, clear, and ex-
act description of the same, reference being
had to the annexed drawings, making a part
of this specification, in which—

Plate Iis a perspective view of the machine.
Plate 11, Figures 17 and 18 are elevation and

plan. Plate 1II, Figs. 1 to 9 are parts in de-
tail. Plate IV, Figs. 10 to 16 are also. parts

in detail. i

Similar letters will refer to similar parts
throughout unless otherwise specially noted.

The nature of my invention and improve-
ment consists in certain machinery for comn-
posing and printing at the same time and at
one operation, which machinery, when com-
bined with electrical or galvanic apparatus, is
capable of effecting the operation of immedi-
ately printing any characters which may be
selected by the compositor, even though the
printing-press be removed to & distance from
the composing-machine; and therefore I de-
sign by the use of certain electrical apparatus
as improved by me to apply, among other
things, the said machinery to the publishing
messages in ordinary typography, and alsosig-
palizing messages-at great distances as means
of communicating intelligence.

Included in my said composing printing-
press ave several parts which are described by
me in my Letters Patent dated the 18th day
of April, 1846, and which Ishallinclude in the
following description, and then point out and
define the new parts for whieh I now seek Let-
ters Patent.

My composing printing-press,asadaptedand
employed to print at a distance from the com-
positor, for communicating intelligence to dis-
tant places by using a current of electricity or
galvanism, may be better understood by being
described under four general divisionsof parts.
~ The first division consists of machinery and
apparatus placed at the station from which the
intelligence is to be transmitted, and which is
employed in breaking and closing a circuit of
electric or galvanic conductors and detaining

| the same either broken or closed, and whieh I
call the ¢ composing-machine.”

The second division consists of electrical or
galvanie apparatus for producing a current of
electricity or galvanism to conneet the com-
posing-machine with a pnenmatic gpparatusin
stch manner as to secure an infermittent ac-
tion of the force of compressed air in the de-
sired direction.

The third division consists of a pneumatic

apparatus connecting the electrical apparatus
with the printing machinery, and eombining
the force of compressed air or steam or other
like substance with magnetic force.
. Thefourth division consists of the machinery
used for printing, to be located at the station
_where the jntelligence is to be received, and
which T call the ¢ printing-machine.”

The composing-machine, for greater clear-
ness of deseription, may be divided into two
parts, whiclr I will describe as the first and the
second parts.of the composing-machine.

The first part consists of a set or system of
detaining finger-keys similar to the finger-
keys described in my Letters Patent above
mentioned, except that T now arrange them in
a doublerow, morelike the keys of a piano-forte.
Fig. 10, Plate 1V, is a plan of the keys, and
Fig. 11 is a sectional view of keys and the
shaft under the keys, each keyhaving a spring
under it to raise it up after being .depressed,
and each key has a detent-cateh, 2, on its un-
derside. Theletters or characters correspond-
ing with those to be printed or represented are
formed upon the tops of the keys,(one on each
key) as seen in Plate I.

The second part of the composing-machine
consists of a shaft, Z”, Figs. -10, 12, and 20,
placed under the set of keys, and having pro-
jecting from its surface small detent-pins y,
(one for eagh key,) which may be arranged in
any convenient form upon the shaft; but I pre-
fer arranging them in two spiral rows. Onone

" end of the shaft may be a cog-wheel substan-
tially like that described in my said Letters
Patent, containing half as many cogs as the
number of letters or characters to be printed
or represented, and of course an equal num-
ber of spaces between the eogs, making the
spaces and cogs together equal to such num-
ber of characters or letters, and so adjusted

that each space and cog will have a corre-
sponding detent-pin and detaining-key, - Said
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wheel forms one pole of the cirenit of conduct-
ors, and the . other pole is:connected with the
cogs of said wheel, so that the pole of the
conduetor connected with the cogs will alter-
nately: come in contact with each cogand pass
through or over each space between the cogsas
the shaft and wheel revolve.: Thispart of the
apparatus may be varied by havingon the end
of the shaft: a cog-wheel adapted to carry a
*pinion and shaft on which is a segment of a
wheel connected with one of the poles of the
cirenit of conductors. | ig. 12 is a fiont eleva-
tion of the shaft, showing the spiral rows of
detent-pins. Tig. 13 is an end view of thecog-
wheel, pinton, and segment of a wheel, ¢/ being
the  pinion, and »* Deing the segment: of a
wheel. ‘Iig. 14 i5:a plan of the same, together
with the end of i the eircuit of conductors:¢'.
This cog-wheel and pinion are 8o made that the
pinion and its shaft, and consequently the seg-
ment, will revolvefourteen times while the key-
shaft and its wheel revolves onee and the pole
of the condustor ¢/ is made to slightly spring
and come into contact with the segment each
time it re¥olves, and: thus the ecireuit of con-
duetors :will. be ‘broken: fourteen : times: and
closed fourteen at each revolution of ‘the key:
shaft. . Another way of arranging the appara:
tus for breaking and closing the eirenit is to
attach to the pinion:shaft above described, by
an eccentric joint, a rod, d', Figs, 15 and 16,
and the opposite end of the rod: to come in
contact with the pole of the conductor ¢/, so
that as the pinion &/ revolvestherodisbrought
into contact with: the pole ¢ and separated
from it, the pole ¢ being provided with a spring
for the rod to act against. .
The object of this composing-machine is to
produce a continuous and uniform- breaking
‘and closing of he cirenit, and also to enable
a compositor of operator to detain the cireuit
in a broken or closed condition at his option.
This object is accomplished in the manner de-
scribed in my before-mentioned Letters Patent,
or by means of the modifications shown in
Figs.13, 14,15, 16, which are mechanical equiv-
alents for this arrangement.
The second general division consists of a cir-
cuit of insulated electric or galvanic conduet-
_ors, a galvanic battery or other known gener-
atorof electricity or galvanism, an electro-mag-
netic apparatus, which I call the ¢“combination
electro-magnet,” and a valve, which I call the
“balance-valve.” Thenew partsof this division
consist of the construction and use of the com-
bination electro-magnet and the balance-valve,
A Aof Fig. 1, Plate 111, is a section of the com-
bination eleetro-magnet, which is eoustructed
thus: Withinacase, A A, which maybeatube,
and made of any suitable material, except such
as will become magnetized by a curreiit of elec-

tricity or galvanism, fix a series of hollow cy--

lindrical piecegof iron, ¢-~say about three-quar-
ters of an inch long and of such diameter as
to set snugip the case. TheseI call the “fixed
magnets.” They should be a short distance

-a vertical section.

apart—say about half aninch-and about one-
tenth of aninch thick, Oneend—saytheupper
end—of each of these fixed magnets should be
partially inclosed by an end piece, leaving a
small hole'in it to admit 'a rod, e, of any suita-
blematerial which will not become megnetized
by a eurrent of eleetricity or galvanism.: : This
rod extends through the whole series of these
magnuets, and is prolonged beyond them at the
upperend of the case,and onitare strung other
pieces of iron, b, which I call the “movable
niagnets.”  They are of a cylindrical form, en-
larged atthe bottom, formingaflange; asshown
in the drawings, and are fixed tightly upon the
rod ¢ in such: positions that when the rod de:
scends each lower end of thesc movable mag:
nets may come in contact with an upperend.
of ‘'a fixed :magnet. ' : Strung. upon-the rod be:

‘tween the movable magnets are washiers, sepa-

rating them and covering: thiose parts of the

- rod: which pass through' the upper ends of thé

fixed magnets. | These washeérs should cousist
of material mot susceptible of becoming mag-
netic by a current of electricity. : 'When :thus
constructed and arranged the case ‘A is to be
placed within a helix oricoil of insulated wire,
substantially in the usual manner:of making
the coil around iron to form an electro-magnet.
The rod carrying the movable maguetsis to
playeasily up anddown. ' Thus finished, it will
beobvioustothose acquainted with the'science

that: such: a magnet: combines repulsion’ and

attraction.: : Thus, when a eurrent of electricity
or galvanism traversesthe coil or helix of wire,

‘both the fixed magnets and'the movable mag-

nets become magnetized, when the lower en-
larged ends of the movable magnets and the
upper ends of the fixed magnets will attract
each other, and also that these forces—attrae-
tionand repulsion—both actin the proper direc-
tion to cause the movable magnets to approach

the upper endsof the fixed magnet; and hence, .

by this combination magnet, of which I claim
to be the fitst inventor and discoverer, I secure
a great advantage in the acquisition of power. -
To the end of the rod eextending above the case
isattached a fixture which Lealla*¢ circular bal-
ance-valve,” of which B is a front view and C
This valve is made in the
form of a short hollow eylinder, having three
narrow grooves cut in the onter circumference,
as clearly shown, and with holes through its
side from the bottom of cach of the two end
grooves, as shown. This valve moves inacy-
lindrical case within the valve-chamber E.
The third general division, which I call the
“pneumatic apparatus,” consists of cylinders,
pipes, or tnbes, piston, escapement, and air-
pump, arranged as a means of using the force
of air in any system of transmitting intelli-

_gence, These parts (except theair-puarp, which

may be of an ordinary form, aud which is toc
well known torequirea drawing) are best shown
by Figs. 2 and 3, Plate IIL. A pipe, D, to con-
duct air, extends from an air-pump and enters
the valve-chamber E, and pipes F and G ex-
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tend from either side of the valve-chamber and
communicate with the ends of a eylinder, H
This contains a light hollow piston, d, made as
-shown in Figs. 2 and 3, and having a groove,
d’, around it to receive theend of alever, h,at-
tached to an escapement, which it moves. The
manner in which these several parts are con-
nected is more clearly shown in Plates I and
11, and the operation of this apparatus will be
that the piston in the cylinder H will be made
to move back and forth by the air passing
through I and G, those pipes being rendered
alternately injection and exhaust pipes by the
action ofjthe valve in E in & manner common
to reciprocating engines. The operation of the
escapement as acting on the type-wheel is the
- samé as set forth in my Letters Patent before
“quioted.

The fourth general division is deseriptive of
the printing-press, and for greater clearness
may be described in three parts.

The first part consistsof a type-wheel, signal-
disk,spring-pulley, &e. The type-wheel is con-
structed substantially as described in my said
Letters Patent, except that the escapement-
teeth areformed uponaflange, whichisattached
to the wheel to admit of being more easily re-
phcedwhen wornout. Thetype-wheelisshown
at R in Fig.5, and the position it oceuples inthe
machine is shown in Figs. 18 and 20. - Toward
the end of the shaft on which the type-wheel
revolves is a sheath, ¢, Figs.5 and 17, through
which the type-shaft runs, and on this gheath
is a pulley, j, to which the power is applied
which propels the type-wheel. Withinthispul-
ley is a spring, k, similar to a clock-spring, oue
end being att‘tched to the shaft I and the other
end resting g against theinsideof the pulley, and
S0 mhustcd that the type-wheel and its shaft
is carried only by the friction of the detached
endof the spring bearing against the inside of
thepulley, and that when the motion ofthe type-
wheelisarrested thespring will acquire greater
tension and accelerate the startingof the wheel
when it shall be again liberated. The shaft I
is prolonged above the table or stand, as rep-

_ resented by the dotted lines in Fig. 17, and
ou it, near the top, is placed a disk, as is also
‘replesented by dotted lines in sald Tig. 17,
with letters, blank, and period on the outer cir-
eumference corresponding with the letters,
blank, and period on the type-wheel. This
disk may be covered by a cap or case with a
“hole in the front, throngh which a letter—as,

say, H—is shown as in Figs, 17 and 20.

“The second part of the fourth general divis-
ion is that portion which causes the paperto
approach and recede from the typesatihe prop-
er times, and the paper also to advance after
each letter is printed, together with the appa-
ratus for supplying the colormg matter, and
which is propelled by a power distinet from the
other parts. This part consists of the upright
shaft 17, Figs. 6 and 7, with its friction appara-
tus, connectm‘r rod Wlth its eccentrie, toothed
¢ylinder and its several springs, ratchet-wheel

and pawls, and the endless band and fixtures
for supplying the coloring-matter. A portion
of the shaft I is inclosed in a sheath carrying
a pulley, m, to which the propelling power is
counected, so that the shaft I is moved by
the friction of the sheath in the same manner
as described for earrying tlre type - wheel.
This shaft extends a short distance above the
table,having an eccentrlc, «'/,on‘its upper end,

as shown in I‘10s 7,18, and 20 To this eccen-

tric one end of a (,onnectmﬂr rod, n, Figs. 8,18,

and 20, is attached. The “other end extends
horizontally across and beyond the type-wheel
and operates upon-the shaft upon which the
small upught toothed cylinder K plays, as
shown in Figs. 17and 20. This toothed-cylin-
der shaft i 1s supported at the lower end by an
arm, o, Fig. 17, attached to a vibrating post,

o' B) thm almnnement it will be observed Lhar
the toothed cylmder K is caused to approach
and recede from the type-wheel at each revo-
lution of the shaft I’ and eccentric /. On the
toothed cylindér K, near the lower end, is a
ratchet-wheel, p, (seen in dotted lines in Tig,
18,) with a suitable pawl, p’, and spring, to cause
the toothed cylinder to revolve the distance de-
sired to have left as a space between the let-
ters to be printed at each advance and reces-
sion of the toothed cylinder K. The modes of
arranging theratchets and springs are so vari-

ous and simple as to require no detailed de-

scription. The toothed cylinder K must be
slightly fastened where the letters are printed.
For this purpose an arm, L, Figs. 17, 18, 20, is
placed in a horizontal position, turning-on a
joint sufficiently to vibrate a short distance.
The detached end comes between the toothed
eylinder K and the type-wheel, a slot being cut
throngh the said arm opposite the types-suf-
ficient to admit a type through. On the side
of this arm opposite the toothed cylinder is a
spring, g, to hold the arm up to the toothed
cylinder,the arm having, in addition, two small
grooves for the teeth to pass thIOllO'h as the
toothed cylinder revolves, An endless band,
(seen at ¢%, Figs.18 and 20,) charged with plum-
bago or other suitable coloring-matter, runs
around the toothed c¢ylinder K at one end and
a roller at the other, the direction being such
as to cause said band to pass between the

‘toothed cylinder and the detached end of said

arm L, Theribbon of paper on which the print-
ingisto be done is to pass through between the
endless band and the said arm, as shown at ¢®,
Fig. 18. Thus arranged, the arm L holds the
paper and band against the teeth of the cylin-
der, so that as the cylinder revolves the teeth
carry forward both the band and paper; and
when the cylinder is caused to approach the
types, as above described, it carries with it the
armn L, the band, and the paper. The paper

is thus pressed against the type through the
slot in the arm makmg a corresponding press-
ure of the papex upon the prepared band, by
which a distinet letter is printed on the suie of
the paper next the band and opposite the type,
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The third part of the fourth general division
is the detaining apparatus for regulating the
motion oraction of the second partof the fourth
general division, and eonsists of a shaft, M,
(shown in detail in Fig. 9,) having attached to
the upper end a disk, r, with flanges project-
- ing up from its outer edges. This disk carries
a friction-cap, s, which sets in it, the shaft and
cap having the position shown in Figs.18and
20. This cap has a rim or flange, % on the up-
per side, extending, say, about two-thirds the
distance around the cap. The ends of this rim
or flange act as detents, and pins inserted in
its npper surface wonld subserve a similar pur-
pose. The shaft I/, Fig. 7, carries a detent-
arm, u, Figs. 7,18, and 20, which acts upon the
ends of this flange t, so that as the shaft I” re-
volves said detent-arm first takes the shoulder
1, Fig. 18, and remains in that position till the
friction-cap s iga little turned, when it slips off
of the shoulder 1 and takes upon the shoulder
2. 'The shaft M and disk » being propelled by
means of a pulley, (not shown in the drawings,
as it is situated below the table,) its tendency
is to carry-the friction-cap s around so as to
hold the detent-arm upon the shoulder 1 and
to liberate it from the shoulder 2. A small
arm, v, projeets from the friction-cap, and this
extends over the type-wheel, and is actéd upon
by the row of teeth or pins s, Figs. 18 and 20,
on the type-wheel, corresponding in number
with the number of letters or characters to be
printed or represented. The action of these
teeth upon said arm turns the friction-cap, not-
withstanding the tendency of the friction to
carry it the other way, until the detent-arm « is
released from the shounlder 1and takes against
the shoulder 2. The cap will then be kept in
this position by the same action of said teeth
so long as the type-wheel continues to revolve;
but on the type-wheel being stopped the cap s
will be carried back by the friction, the arm »

falling against the tooth next back of it, im- |

mediately liberating the detent-arm % from the
shoulder 2, and the eccentrie-shaft I will re-
volve, carrying the connecting-rod » and caus-
ing the paper to approach and recede from the
type, as before described. The rod e, Fig. 1,
attaching the movable magnets and valve B,
extends up from the air-valve and is attached
to a delicate wire thread, N, Figs. 17 and 20,
which is stretched tightly in a frame, P, by
serews, and the serew w is for raising or lower-
ing the wire. To the lower end of the case is
attached a serew and nut, z, Fig. 17, to raise
“and lower the case A and fixed magnets, by
which means the relative position of the fixed
and movable magnets can be easily adjusted.
The movable magnets shouald not be allowed
to quite touch the fixed magnets.

In using my said composing printing-press
to print at such distances from the compositor,
as it can be done by dispensing with electrici-
ty and using long pipes to conduct the air, the
cogs of the wheel on the key-shaft described
above for breaking and closing the circuit of

-and stops it at “blank.”

electric or galvanic conductors are made to
carry a pinion so adjusted as to revolve four-
teen times while the key-shaft revolves once.
The valve B is connected with the pinion-shaft
by a connecting-rod with either a cam or eec-
centric. The connection may also be made by
clock-work, so as to cause thevalve to descend
fourteen times aud ascend fourteen times ev-
ery revolution ¢f the key-shaft.

The above modification is to be used when
I connect the printing-machine with the valve
B by long pipes to conduct the air, and when
the valve B is to be near the composing-mas
chine, or in ease the printing is to be done at
the same place orin the same room where the
composing-machine is stationed, the valve B
and puemmatic apparatus may,in certain cases,
be dispensed with and the key-shaft connected
by any suitable mechanical device with the es-
capement to cause it to vibrate fourteen times
each way at every revolution of the key-shaft;
or the key-shalt may be connected more direct-
ly with the type-wheel by a connecting-rod or .
other contrivance, so that the fype-wheel will’
be stopped as often as the key-shaft; or the
type-wheel itself may be placed upon the key-
shaft. :

In using steam instead of air in operating
my said composing printing-press no essential
alteration of the mechanism is necessary, ex-
cept substituting any known - generator of
steam instead of the air-pump and connecting

‘therewith the pipe D to conduct the steam into

the valve-chamber, when it will pass through
the various passages similarly to the air, as de-
seribed; but from experience I have found the
use of air preferable to that of steam.

In operating my said composing printing-

press it is necessary that both the type-wheel

and key-shaft should start from the same let-
ter or character in order that they may keep
time with each other thereafter. I use ablank
on the type-wheel and a corresponding detent
finger-key and pin on the key-shaft as the start-
ing-points; and in case of printing at distant

‘places as a means of communiecating intelli-

gence some means is necessary by which the
operators at the respective stations can start’
their respective machines at these points.” For
this purpose a spring and key, ¢/, of Fig. 181is
so arranged that by moving the key with the
finger it takes into a stop on the type-wheel
By pressing down
the blank detent finger-key the key-shaft will
also be stopped at ¢ blank.”

.To regulate the machines the operators in-
terchange signals in any preconcerted man-
ner by means of the electric current, and each
stops his machine at **blank” by the use of the
above-named keys. Both are then librated,

first the type-wheel and then the key-shaft,
and the machines then run with regularity.
The transmission of intelligence and the
printing of it are as follows: '
The type-wheel of the distant printing-ma-
chineisat “blank,”and the key-shaft in electri-
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cal connection with itigat ¢ blank” also. Both
the type-wheel and the key-shaft are in rotary
motion and a carrent of air is being propelled
through the machine from: the air-pnump, enter-
ing by the pipe D. The inkiug-band ¢ and
the strip of paper are in order, as described,
to receive fhe pressure of a type when ready
tobegiven. Thekey-shaft,inrevolving, breaks
and closes the circuit fourteen times in one
revolution ; the magnet vibrates a like num-
ber of times; the piston d and the escapement
I the same, producing one revolution of the
type-wheel, when both the type-wheel and key-
shaftstand in the samerelative positions—viz.,
at “blank.” If,now,the eighth letter, H,of the
alphabetistobeprinted on the distant machine,
press down key . The key-shaft continues to
revolve until the eighth detent-pin comes op-
positetothestop. The type-wheel, having kept
equal time inits revolution with the key-shaft,
stops at the same instant, because the break-
ing or closing of the circuit immediately ar-
reststhe vibration of the magnet, and of course
- the escapement with it. The place where the
type-wheel is stopped is where the letter His

opposite to the shaft K, and consequently just |

where it should be to give the pressunre upon
the inked band, and thus produce the impres-
sion of H upon the paper, as has been de-
scribed. At the same instant the disk S
slightly vibrates and moves the stop 1 npon it,
whereby the lever uis released and flies round
by the revolution of 17, the crank #" moving
to such a position as to bring back the shaftn,

which carries and foreces the cylinder %, mov- |
ing the paper and inking-band up against the |
The |

type H, thus making an impression.
moment this is done the disk 8§ moves back to
its original position. The lever « flies round
and is caught as before. The shaft n carries the
paper clear of the type by moving back again
the eylinder K, In doing this the pawl p/
plays in the ratchet p, moving it round one
noteh. This carries on the paper and inking-
band and spaces the distance apart of the let-
ters. It must be borne in mind that the key
must be held down until the letter is formed,
not being released until the next key is de-
pressed for the printing of the next letter. If
Iis to be printed, it will be effected by either
breaking or closing the circuit. If H was

formed Dby closing the circuit, then T will be |

formed by breaking it, and the key will hold
the key-shaft so that the circuit-wheel is'at a
space. Themagnet immediately rises—that is,
makes one vibration—lifting the air-valve so
that air will press upon the opposite side of
the piston d and move the escapement one
noteh, and thus permit the type-wheel to move
thedistancerequired to bringthe next letter—

B

viz., I—te the place before oceupied by H, the
impression being given to it as before. Tf the

next to be printed is six letters off, the circuit-

wheel moves three spaces and three cogs,
thereby breaking and closing the electric cur-
rent that number of times, producing a like
number of vibrations, and each vibration
countingfora letter. Thus,if the letter B were
printed, and it were necessary to' print A next,
there would be a number of vibrations equal
to the whole alphabet, less one; butfrom A to

B there would be but one.

. The printing-machine shown in Fig. 20 is
not necessarily connected with the keys in the
manner shown, but is conneeted with another
set of keys from a distance. However, as but
one couductor is ordinarily used, the keys to
eachmachineoperate on both presses. Thisis
useful, as by means of the disk placed upon the
type-wheel shaft, having letters printed upon
it to mafch those on the type-wheel, as shown
at H, the operator can watch for errors or de-
rangements between the two.

‘What I claim as my own invention, and de-
sire to secure by Letters Patent, is—

1. Thesmploymentof electro-magnetic force
in combination with the force of a current of
air or other #inid, so that the action of the
former governs or controls the action of thelat-

. ter, for the purpose described.

2. The construction of the electro-magnet,
as described—that is to say, a series of fixed
magnets in combination with a series of move-
able magnets arranged upon a central axis,
which axis plays between or through the line
of fixed magnets so- as to effect a vibratory
movement of said axis by a force multiplied
by the number of magnets of both kinds.

3. The combination of an electro-magnet
with the valve for regulating and directing the
force of a current of air or other finid acting
as & motive power upon the piston or other
analogous device for produeing a vibratory
motion, as desecribed.

4, The endlessband,in combination with the
eylinder X, as an inking-machine for econvey-
ing and applying the coloring-matter to the
paper at the moment of receiving the impres-
sion from the types, as described.

5. The combination of the regulating-bar ¢’
with the type-wheel, for the purpose of regu-
lating the proper posiiion said wheel shonld
have in connection with a given position of the
key-shaftat the moment of printing any letters
orgcharacters, the whole being combined and
operating substantially as herein sét forth.

ROYAL E. HQUSE.

Witnesses:

S. H, MAYNARD,
TrOMAS H. Woob.




