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- To all whom Tt may concern:

Be it known that I, James DUNDAS WHITE,
a British subject, residing at 50 Clanricarde
(zardens, London, England, haveinvented new

and useful Improvements in Printing-Tele-

~ graph Receivers, of which the following is a
~ specification. - |

My improvements relate t0 printing—tel'e—

- graph receivers which print the characters in

10

lines across the paper and are so contrived

~that in each line of print the characters are

printed successively from left to right across

- the paper without corresponding lateral move-
- ment of the type or converse lateral move-

20

ment of the paper, the paper being only moved
up at the end of each line so as to be ready for
the next line. A simple form of such a print-
ing-telegraph receiver is described in my pat-

ent of the United States for improvements

in printing-telegraph receivers, No. 743,192,

‘dated November 3,1903, and a more complex

one 18 described in my patent of the United
States for improvementsin printing-telegraph

- receivers, No:751,363, dated February 2, 1904.
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~'The objects of my present invention are to
provide a printing-telegraph receiver some-

what resembling those others, but so con-
trived that as compared with the first of them
~ the range of characters is trebled without the

amount ot the step-by-step movement being in-
creased, with the result that the same amount
of step-by-step movement which in the first in-

vention 1s utilized to give a certain number of

]etteys and in the second invention is utilized
to give the same number of letters and an

equal number of figures is in this. invention |

utilized to give the same number of capitals.

an equal number of small letters, and an equal -

- number of figures, and also to provide suit-

40

~ three kinds of characters continuously and for

45

50 operated by an electromechanical device by

able means for printing from any of these

changing from any one series to any other
series at will. o :

The printi@g - telegraph receiver which
forms the subject-matter of this application

differs in various ways from those described
1n the specifications referred to, and will best
be described by independentdescription. For
simplicity I shall describe thé mechanism as

‘apparatus.

{ which the rotation of the type-cylinder is ef-

fected by currents of one polarity sent along
a single wire, while the other cylinder is
operated by currents of the opposite polarity
sent along the same wire; but I do not limit

the operation of the invention to this particu-
It may also be operated by any -

lar device.
of the other electromechanical devices used
In printing-telegraph receivers to rotate type-
wheels and to effect printing, and variations
illustrating how some of these may beapplied
to 1t are also shown. *

I attain the objects of my present inven-
tion by the mechanism and electromechan-
1sm shown in the accompanying drawings, in

‘which— -

Figure 1 i1s a diagrammatic side view of the
Fig. 21sa view from above of the
type-cylinder and the hammer-cylinder with
the paper between them and of certain other
fittings.  Fig. 3 isaview of therocking frame
and the hammer-cylinder as seen from the
side adjacent to the type-cylinder, and Figs.
4 and 5 show details of modifications. |
A certain circuit in Fig. 1 is shown extend-
ed to alined contiguity to the corresponding

portion of the same circuit in Fig. 2 in order

to illustrate the coaction of the combined de-
vices, whereby the momentum of one moving
part (shown in Fig. 1) is utilized for the move-
ment of another moving part, (shown in Fig.
2,) which latter part movesin a different plane
and requires more motive power than the ac-
tual momentum of the former moving part

‘would supply.
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1 1s the main wire, along which currents of

either polarity may be sent from an ordinary
transmitter. In this circuit is the electro-
magnet 2, which attracts the armature 3, and

the electromagnet 4, which attracts the arma-

ture 5. The armatures are so magnetized and

set and the electromagnets so wound that a

current of one polarity (which I shall call the
““positive current”) causes the electromagnet
2 to attract the armature 3, but does not cause
the electromagnet 4 to attract the armature 5,
while a current of the other polarity (which
I shall call the **negative current”) causes the

electromagnet 4 to attract the armature 5, but

does not.cause the electromagnet 2 to attract
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thearmatured. These two electromechanical
devices operate, respectively, the type-cylin-
der 6 and the hammer-cylinder 7, between
which is arranged the paper 8.

The type-cylinder 6, which 1s preferably a

hollow eylinder of light metal, has along its ]

surface a succession of longitudinal rows of
type 9 9.
acters, which are repeated successively on a
stmlo"ht line and Wthh I shall call, respec-
tlvelV, “capitals,” “*small letters,” and * "fig-
ures,” usmof' (in accordance with the dr awmo*s)
the term ° capltals” to include the‘ca ital let-
ters and the full stop, the term “‘small let-
ters” to include the SI].T'LH letters and the
comma, and the term " figures” to include the
figures, fractions, and various marks of punc-
tuation, as well .as other signs. KEach longi-
tudinal row hasdifferent characters fromevery
other row, progressing in regular alphabetical
and numerical order around the cylinder.

- Kvery row has the same number of characters,
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and that number exceeds by two the number
of letter-spaces which 1t is proposed to have
in the line of print. Inthedrawingsthe num-
ber of characters in each row is thirty-four.
These rows of type are parallel to the axis of
the cylinder, and they are placed round 1t one
beside another, so that the general effect re-
semblesthat of a seriesof capltal wheels,small-
letter wheels, and figure-wheels l'epea,ted in

regular alternation along the same axis, all the
ca,pltal -wheels and the small-letter wheels be-
ing similarly set and all the figure-wheels be-
ing similarly set, so that one C&plt&l the cor-
responding small letter, and one figure follow

successively and constitute a group whichisre-

peated successively in the same order through
each row.
acters may be of any convenlent number. In
the drawings they are represented as twenty-
eight, of which twenty-seven are occupied by
characters, (letters and figures,) while the re-
maining one, (marked 11,) which corresponds
to spacing, 1s blank. From the toothed wheel
17 (presently to be described) at the end of
the cylinder opposite that blank line pro-
jects an arm which i1s bent round, as shown at
12, the bent part being suficiently far out to
allow 1t as the cvhnder 18 revolved to pass
clear of the hammer- cylinder 7 of the paper

8 and of the inking-cylinder 13, which latter

is kept in position by its axle 1&' being in the
slotted frame 15 and which inking-cylinder
rests on the type-cylinder 6, inking it as it re-
volves. 'This inlzin0‘~cylinclex 1s fitted so that

it can slide along its axis sufficiently to allow

- of 1ts being slld by the pressure between it

6o

65

and the type-cylinder 6, when the latter is re-
ciprocated lonc}"ltudmally, as will be presently
described.

The type-ovlmdel is set on a hollow axle 16,
at one end of which is the toothed wheel 17
from which projects at right angles the arm

10, which passes through the cylinder in such

Each row has three different char-

These longitudinal rows of char--

stop 21.
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a way that the cylinder revolves with the

toothed wheel, but may be reciprocated back-
ward and forward along the axle 16, as here-
inafter described. "The toothed wheel 17 is
actuated by the °° push-and-pull” bifurcated
lever 18, pivoted at 19 and having attached to

1t the armature 3.
engage alternately the toothed wheel from op-
posite sides. As often as the electromagnet,
2 attracts the armature the lever is pulled up,
and as often as the magnet ceases to operate
the spring 20 causes the lever to return to the

closed by a positive current and opened again
the arms of the lever alternately act upon the
wheel. The proportions of the parts are such
that successive movements of this kind bring
the successive rows of type 9 9 successively
to the position indicated by the dotted line 22,
which I shall call the ‘" printing level.” By
this step-by-step mechanism successive posi-
tive impulses serve to bring the required rows
of characters to the printing level. '

The hammer-cylinder 7 is a light cylinder
of about the same length as the other, having
around it, arranged as a single-turn spiral, a
serles of pmJectlons 23 23, Whl(,h I shall call
the ““hammers” or 1mpact -faces” and which

“are of the same number as the number of the

letter-spaces which it is proposed to have in
the line of print. In the drawings they are
represented as thirty-two. These hammers,
while set spirally round the hammer-cylinder,
are so set that each is in line with one of the
circular series of characters on the type-cyl-
incder and that the hammers on the one cylin-
der are approximately of the same length and
breadth as the characters on the other. The
circular series on the type-cylinder, as already
said, are 1n number more by two than the
number of letter-spaces which it 1s proposed
to have in the line of print, and are thus more
by two than the number of hammers on the
hammer-cylinder. Hence there will be two
series which have no hammers in line with
them. These *" excess” series will be either
the two on the extreme left (as in the position
shown in the drawings) or the one on the ex-

treme left and the one on the extreme right

or the two on the extreme right, according to
whether the type-cylinder is in what may be
called the ""normal ? position, as shown in the
drawings, or whether it has been reciprocated
to what may be called the ""middle” position
or to what may be called the ""rigcht” posi-

-tion, as will presently be considered.
The hammer-cylinder 7 is on the axle 24,

journaled 1n the rocking-frame 25, which lat-
ter 1s pivoted at 26 about a stationary center
and has above it the rigid extension 27, on
which 1s located the armature 5. The general
arrangement 1s such that as often as a nega-
tive current is sent along the line 1 the elec—

tromagnet 4 attracts the armature 5, so that

the frame 25, carrying the hammer or 1m-

The two arms Of this lever

Thus as often as the circuit 1 is
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pact-cylinder 7, is rocked about the oenter 96-

towerd the type -cylinder 6, the paper 8 be-
ing between them. The parts of the evhn—
ders which thus come into contact are, of the

‘hammer-cylinder, the impact-face wh_wh isat
the printing-level, and, of the type-cylinder,

the opposite character of the row which is at
that time at the printing-level. The rocking

parts fall back when the current ceases, and.
the stop 28 prevents them falling. back too
Besides this rocking movement the cyl-
inder 7 has a rotary movement on its axis

tar.

which is eﬁ'eoted as follows: On the end of

. ‘the cylinder is the ratchet 29, which has as

15

- 20

~at the prmtmn'—level is moved on and the face

25

many teeth as there are 1mpeot-faoes on the
cylinder. The stationary upright 80 carries

a pawl 31, which engages the teeth of this

ratchet, the proportions being such that when
the hammer-cylinder falls ba;ok after each
stroke the ratchet 29 (which is kept from re-
versing by the detent-pawl 32) is caught by
the pawl 31 and moved round the space of
one tooth, so that the impact-face which was

next below it is brought to the printing-level
ready for thenext etrol{e From the arrange-

ment of the impact-faces 1t will be seen that

this next face, besides being below. the other

- 1s on the right side of it, with the general re-
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line.

sult that as stroke after stroke is made the .

printing passes along from left to right (as
~ viewed from where the type-cylinder’is) and
the last impact-face on the right is followed

by the first on the left, thus beginning a new

oheraoters printed is determined by the posi-

‘tion of the type-cylinder 6, which is con-
trolled by p031twe currents a,loncr the same .

wire.
The followmcr arrano'ements are ma,de for

- spacing: From the roekmg frame 25 projects
~ the arm 83, which moves with it, but does not

45

effect anything except when the frame 25 is |

rocked toward the type-cylinder 6 and the

blank row 11 is atthe printing-level. "When
that happens, the projecting arm 33 COImes

~ against the projecting arm 12, and the pro-
portions are such that this prevents the frame

25 and the hammer-cylinder 7 from going as
far as they otherwise would, but still allows

‘them to go far enough for the return move-

o ment to eeu'se the ratchet 29 to be caught and

55
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turned the space of a single tooth by the pawl
31, thus revolving the. ha,mmer-eylmder as 1f
a che,reoter had been struck, and causing spac-

1ng without printing.

Before a new line of print is bemm the pa-
per must be spaced up.for it, and the general

‘arrangement of the paper may now be de-
'_serlbed The paper 8, which is of a flexible
character, is fed trom the roll 34 round the
~roller 35, ‘thence passes between the type—eyl—-

inder 6 end the hammer -oylmder’f and is held

Thus the printing in the manner -de-:
scribed 1s eﬁeeted by negative currents
~ through the wire 1, while the nature of the.

E:-

between the small roller 36 and the large
roller 37. On the end of the roller 37 is the

ratchet 38, actuated by a lever 39 through a
pawl 40 and kept from reversing by a detent-

pawl 41. On one end of the lever 39 is the

armature 42, opposite which is the electro-
magnet 43 in the circuit 44, in which is the

ba,ttery 45. As often as thls local circuit is

closed the electromagnet 43 attracts the arma-

ture 42, so that the 1ever 39 1s moved, and the

pawl 40 sends the ratchet 38 and the attached

roller 37 a step round, while as often as the

circult 44 1s interrupted the magnet ceases to -

attract the armature and the counterpoise 46
causes the lever 39 to return to the stop 47.
The proportions are such that each step of
the ratchet sends the paper up sufficiently far

for a new line of print to be begun. The ar-
rangement for closing this circuit 44 at the

right time is as follows: From the terminals
48 and 49 are suspended two light strips of

metal 50 and 51, which are conductors of elec-

75

30

tricity. Normally they hang just clear of one

another; but as often as the projection 52 on
the end of the cylinder 7 (which projection is

such as not to interfere with the rotation of

the cylinder) comes to a certain place in the

, | course of 1ts rotation 1t encounters the strip
50, which 1t pushes against the strip 51, thus

closing the circuit 44 and spacing up the pa-
per. The projection 52 is so placed as to do
this only when the frame 25 and the hammer-

90

95

cylinder 7 revert to the normal position after

the stroke 1n which the hammer on the ex-

treme right of the cylinder has been at:the
pr mtmcr-—level so that the paper is spaced up
between that Stroke and the next stroke which
begins the new line.

It the type-cylinder were not slid lon0'1tu- |

dinally, successive strokes of the hammer- cyl-

| inder would print eepitele, small letters, and

In

figures successively in recurring groups.

_order to secure the printing ot capitals con-

tinuously or of small letters continuously or
of figures continuously and to provide for
ohangmw from any one of thes_e classes to any
other at will, the following devices are used.

100

105
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It has been sald already that the fittings are

such that the type-cylinder 6 while revolving

with the toothed wheel 17 can be reciprocated
backward and forward along the axle 16. This
reciprocation is effected as follows, (see Fig.2:)
Theaxle 16 ismade hollow, sothat aspring can
be placed init and aline or wire led through it.

‘Along it at one end is the longitudinal slot 53,
in which slides the projection 54 on the cyl-

inder 6, to which projection is attached at
one side the helical spring 55, which lies in

the hollow axle 16 and connects one extremity

of that axle, as shown at 56, to the projection
54. 'To the other side of the projection 54 1s
attached the line or wire 57, which passes in
the other direction through the hollow axle

16 and is led through a hole at the end of the
lever 58, on the other side of which lever it

115
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terminates in the rounded stop 59, the gen-

eral arrangement being such that the line can
revolve freely in the hole, but that the stop
will not draw throughit. Thelever 58 is piv-

oted at 60, and near it, pivoted at 61, is the

articulated finger 62, which isof soft iron and
acts as an armature to the electromagnet 63
in the circuit 64. This finger moves in one
direction with the lever 58 and in the other
direction independently of the lever. Tower
down on the lever 58 is the magnetized arma-
ture 65, opposite the electromagnet 66, which
also 1sin the circuit 64. The general arrange-
ment of these two magnets and armatures is
such that whena currentof one polarity (which
I shall call the ° positive” current) is sent
through the circuit 64 the electromagnet 63
attracts the armature 62, but the electromag-
net 66 does not attract the armature 65, and
that when a current of the opposite polarity
(which I shall call the ““ negative” current) is
sent through the circuit 64 both these electro-
magnets attract their respective armatures.
When the electromagnet 63 attracts the finger

62, it moves that finger, and with that finger

the lever: 58, the range of movement thus
given being restricted by the stop 67, which
the finger 62 encounters; but when both the

magnets attract their armatures there is this

additional effect that the electromagnet 66 at-
tracts the armature 65, and thereby causes the
lever 58 to move farther on (the articulated
finger 62 not interfering with such further
movement) and that further movement is re-
stricted by the stop 68. Thus when a posi-

tive current is sent through the circuit 64 the

lever 58, the wire 57, and the type-cylinder 6
are moved a certain distance along. When a
negative current is sent through the circuit
64, they are moved a greater distance along,
and when the circuit 64 is interrupted the le-
ver is released and the spring 55 (which is ex-
tended by the movements just described)
causes the type-cylinder, the wire, and the le-
ver to.revert to what may be called the *‘ nor-
mal ”’ position, at which they are shown in the
drawings. Thus it will be seen that if the
circuit 64 has alternately a positive current
flowing through it, a negative current flowing
through it, and no current flowing through it
the type-cylinder will be correspondingly
moved successively to what mayv be called the
“middle” positien, the ‘‘right” position, and
the ""left” (or normal) position, respectively.
The first two movements are restricted by
the stops, as described, and the movement to
the left is restricted by an anchorage formed
by the inextensible line 69, which connects
the type-cylinder 6 with the toothed wheel 17
and which is successively slack, slacker, and
tight, according to the positions of the type-
cylinder. The partsare so proportioned and
the stops so placed that the range of recipro-
cation of the type-cylinder 6 between the left
position and the middle position is equal to the

Yo'7,377

distance between the middle of one character

and the middle of the nextcharacter in longi-

tudinal series, and the range of reciprocation
between the left position and the right posi-

tion 1s twice that distance.
The two cylinders being set opposite one
another, as described, the successive recipro-

catlons of the type-cylinder (the step to the
middle position, the step to the right position, -

and the return to the left position succes-
sively) change the apposition of the three

kinds of character series in relation to the

hammers, each successive movement bringing

75

(if the series are arranged as shown in the

drawings) figure series opposite the hammers
to which capital series were last opposite,
small-letter series opposite the hammers to
which figure series were last opposite, and
capital series opposite the hammers to which
small-letter series were last opposite. (If the

series are arranged in the other way these

changes take place in the converse order.)
Thus it will be seen that if characters are
printed In continuous succession without any
spacing being interposed and if between each
printing stroke and the next the type-cylin-
der is moved longitudinally to the next of

‘these three positionsof reciprocation the same

class of characters as was opposite the last-
used hammer is brought opposite the hammer
to be used next, and thus (by the continuous
progression of the hammers, combined with
the reciprocations of the type-cylinder) the
characters printed (when no spacings are in-
terposed) are capitals continuously, or small
letters continuously, or figures continuously,
according to the starting position. These re-
ciprocations of the type-cylinder are effected
by the electrical alternations in the circuit 64,
which are effected as follows: In that circuit
1s the battery 70. Behind the hammer-cylin-
der 7 and journaled at 71 is the ratchet-wheel
72, attached to which and revolving with it
on the same axis is the ratchet-wheel 73, which
has three times as many ratchetsas the ratchet-
wheel 72. The ratchet-wheel 73 is actuated
by the following device: On the back of the
rocking frame 25 is the projecting arm 74, at
the end of which and pivoted at 75 is the pawl
76, which as often as the frame 25 is rocked
far enough catches on the tooth of the ratchet-
wheel 73 next to the tooth on which it was
before, so that the falling back of the frame
25 sends the ratchet-wheel 73 (which is kept
trom-reversing by the detent-pawl 77) one
step round. The proportions of the various
parts are such that the pawl 76 catches on a
fresh tooth as often as the frame 25 is rocked
far enough to effect printing, but is not moved
far enough so to catch when spacing only is
effected—that is to say, when the movement
of the rocking frame 25 is restricted by the
projecting arm 33 coming into contact with
the projecting arm 12.

With the ratchet-wheel 73 revolves (as al-
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ready said) the ratchet-wheel 7 2, on which
rests one end of a light lever 78, which is piv-

~ oted at 79 and has at one end the counter-

~ sive steps round of the ratchet - wheel 78

10O

poise 80, which tends to keep down that
welo'hted end which rests on the ratchet-wheel
792. The arrangement is such that the succes-

(which has three times as many ratchets as the
ratchet-wheel 72) rotates the ratchet-wheel 72,

so as to move the lever 78 into three pOSltIOHS
in regular succession, each step of the wheel

73 causing.the lever 78 to move from one of

these positions to the next. In the drawings

the lever 78 is shown in-what may be called
the “*middle” position, with its weighted end
resting on the shoulder of a ratchet. The

. next step of the wheel 73 turns the wheel 72

20

so as to bring the point of that ratchet under
that Welghted end of the lever which is thus
raised, while the next step of the wheel 73
turns the wheel 72 so that that ratchet comes
clear of the weighted end of the lever, which

then falls to its Towest position in the hollow

~ called the °

30

~ tion.

of the next ratchet. The next step of the
wheel 73 brmﬂ's the lever to what I have
mlddle ” position on the shoulder
of that next ratchet, and so on continuously,

the successive steps of the wheel 73 operating

the wheel 72 so as to send the lever 78 to the
three p051t10ns successwely 1n rewula,r repetl—-

- At the other end of the lever 7 8 is the T-

' piece 81, which is lowered when the weighted

- end is ra,lsed raised when the welghted end

35

1s Jowered, and is in the middle position when .

~ the Wewhted end 1s in the middle position,

- the movements following in that order.

"The
lever 78 and the T-piece 81 are conductors of

. electmclty and form part of what may be called

40

a ‘‘ three-phase ” switch, designed to give three

changes of circuit. and a,rla,ncr'ed as follows:

- Opposite the moving T-piece 81_ 1s the fixed

T-piece 82, and pivoted at 83 is a light strip

- of metal 84, which tends to swing downward.

45
- which has at one end the counterpoise 87,

Below, pivoted at 85, i1s the ligcht lever &6,

- which tends to tilt upward the other end, on

which 1s the non-conducting projection 88.
With the exception of this projection 88 all
 the parts of the mechanism now being de-
scribed are conductors of electricity. The

- projection 88 is slightly longer than the T-

55

piece 82, and the T-piece 82 is slightly longer
than the T-piece 81, the proportions bemﬁ'-

such as just to prevent the strip 84 and the
lever 86 from being in contact with the T-

N plece 82 at the same tlme and just to allow the

60

T-piece 81 to be clear of ‘both the strip 84 and
the lever 86 when the lever 78 is in the mid-
dle position. The poles of the battery 70 are

connected, respectively, at 83 to the strip 84

~and at 85 to the lever 86. The various parts
are so proportioned that when the lever 78

635

and the T-piece 81 are in the middle position,

as shown in the drawings, the T-piece 81is just

clear of both the strip 84 and the lever 86, the-
lever 86 presses against the lower end of the

T-piece 82, and the non-conducting projection

. 83 raises the strip 84 just clear of the top of

the T-piece 82, so that the circuit 64 is not
closed. The next step of the ratchet-wheel
73 by raising the weighted end of the lever 78
lowers the T-piece 81, which then comesinto

—

70

contact with and depresses the end of the le- .

ver 86 on which is the non-conducting pro-

jection 88, thereby letting the strip ]4 come
into contact with the T—plece 82, and so clos-

Ang the circuit 64 in such a way tha,t the cur-

rent flows, as what I have called a p081twe”
current, through that part of the circuit 64 on

‘which are the electroma,ﬁ'nets over the course

70 83 84 82 64: 66 63 64 79 78 81 86 85 70. The.
‘next step, again, of the ratchet-wheel 73 lets

fall the wewhted end of the lever 78, thereby
raising the T-piece 81, so that the latter comes .

into contact with the strip 84, which 1t lifts

75

80

clear of the T-plece 82 and of ‘the projection '

88, while the same movement permits the le-
ver 86 to tilt into contact with the T-piece 82,
so that the polarity of the material part of the

circuit 64 1s reversed and the current flows, as

what I have called a ‘‘negative” current,

are the electromagnets over the course 70 83

84 81 78 79 64.63 66 82 86 85 70. The next
step, again, of the ratchet-wheel 73 brings the
T-piece 81 back to what I have called the
“middle” position, when the circuit is inter-
rupted, as already described. Thus by the
‘successive steps of the ratchet-wheel 73 the
operative part of the circuit 64 has alternately
a positive current flowing through it, a nega-
‘tive current flowing through it, and no cur-

rent flowing through it, with the result that

by means of the various devices already de-

scribed the type-cylinder 6is correspondingly

reciprocated to the middle position, to the.

right position, and to the left position in reg-
ular succession. The momentary interruption
of the circuit 64, which takes place at the re-
versal of polarity, isimmaterial. Kven if the
cylinder slips back then it does so only for a
moment.

It has already been said that either the tull
printing movement of the frame 25 or the re-
stricted movementof it, which effects spacing,

1s sufficient to send the ratchet-wheel 29, .;:Lnd

so the hammer-cylinder 7, one step around

but from what has just been said it will be

seen that the full prmtmﬂ' movement of the
rocking frame 25 is sufficient to make the

pawl 76 catch on a freshtooth on the ratchet-

wheel 73, so as to cause an alternation in the
circult 64 and a reciprocation of the type-cyl-

‘inder 6, but that the restricted movement of
‘the frame 95 (which movement effects spacing
without printing) is not sufficient so to do.

Thus it will be seen that (as already described)

1f a series of characters are printed without

“any interposed spacing they will be either

90.

through that part of the circuit 64 on which

95
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capitals continuously, or small letters contin-
uously, or ficures continuously, according to
the starting position; but if a single spacing
is made, the effect (besules ‘;pacmo*) is to make
the next printed character be of adifferent class
from the last. If two spacings are made con-
secutively, the effect (be51des spacing) is to
make the next printed character be of the
third class, while if three spacings are made
consecutwelv the effect (besides spacing)is to
make the next following character be of the
same class as the last. Thus if there are no
Spacings interposed or if there are three spac-.
ings interposed consecutively the same class
cf characters, capitals, small letters, or fio-
ures, as the case may be, is continued, a,nd the
chencre to one or other of the other classes 1S
eﬁected by interposing a single spacing or a
double spacing, as the circumstances may re-
quire.

I have described this invention as ha,vmﬁ'
the type-cylinder operated by currents of one
polarity and the hammer-cylinder operated

by currents of the opposite polarity along the -

main circuit; but, as said before, the opera-
tion of the pa,rts 1s not limited to this particu-
lar device. They may also be operated by
any of the other electromechanical devices
which are used in printing-telegraphs for op-
erating the rotation of the type-wheels and
for effecting the printing strokes. One of
such alternatwe methods is shown in Fig. 4,
in which the axle 16, the ratchet- wheel 89
(Whi()h takes the place of the toothed wheel
17 in the other drawing,) and the type- -cylin-
der 6 are caused to rotate in the direction in-
dicated by the arrow by a weight or by clock-
work or by some other means, “while the num-
ber of steps to which they are rotated is gov-

erned by the escapement 90, which is pwoted

at 91 and engages on the 1etchet wheel 89,
which has half as many teeth as the cyhnder
has longitudinal rows of type, the general ar-

‘rangement being such that as the teeth of the

escapement engage alternately on the ratchets
the rows of type are brought successively to
the printing-level. To the lower end of the
escapement 1s fitted the magnetized armature

- 92, which 18 between the electrcmaﬂ’nets 93

55
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and 94 ; 1n the circuit 1, the general arrange-
ment being that of a polerlzed relay of Such
a character that rapid reversalsof polarity in
the circuit operate the escapement which con-
trols the step-by-step movement.
tromagnet 4 1s made slower in operation than
the electroma,o*nets of the polarized relay, so
that during the rapid reversals of polarity it is
meﬂ"ectlve but as soon as the reversals cease

‘and the current flows 1n either direction con-

tinuously the electromagnet 4 attracts the
armature 5, thus operating the rocking move-
ment, with the results already descllbed In
this mcdlﬁcatlon the armature 5 is not mag-
netized, but is a plain piece of soit iron, and
the O'eneral arrangement 1s such that the

The elec- -

757,377

‘electromagnet 4, as already said, attracts it
Whenever 9, current flows thrcucrh the circuit

in either direction for a suﬂiclent time.

A printing-telegraph receiver of this gen-
eral description may also be operated by a two-
wire system, the arrangement in that case be-
ing preferably such that the reciprocation of
the type-cylinder 6 along the axle 16 besides
being effected by the rcckmc" movement, as
descrlbed can also be effected 111(31e];)e‘-,rlcle]jtlsT
of that movement and that spacing without
printing can be effected whichever row of type
1s at the printing-level. In that case there
need be no blank row on the type-cylinder and
the intercepting-arms 12 and 33 may be elimi-

nated. The other variations for that case are
shown in Fig. 5. The movementsof the vari-
ous parts are as previously described; but in

addition to the circuit 1 there is encther Clr-
cuit 95, which is used to operate the recipro-
cation of the type-cylinder and also to effect
spacing by means of the following devices:
The detent-pawl 77 (which engages on the
ratchet- Wheel 73) instead of bemﬂ' pivoted at
a fixed point, as shown in Fig. 1
on the end of the lever 96 Whlch 1s ]curna,led
at 97, and of which the other end carries the
meo‘netlzed armature 98, opposite which is
the electromagnet 99 in the circult 95, the gen-
eral arrangement being such that as often S
the electrcmafrnet 99 attracts the armature 98

the lever 96 is moved so that the pawl 77 is

pressed down and made to send the ratchet-
wheel 73 one step round, while when the at-
traction ceasesthe spring 100 causes the lever,
with its armature and pawl, to revert to the
normal position, the range of movement being

restrlcted by the stop 101. As often as this

‘isdone the resulting movement of the ratchet-
wheel 72 shifts the lever 78, and so makes the

change 1n the circuit 64 Wthh reciprocates

ently of the rocking of the frame 25. It may
also be rec1prccated by that movement, the
ratchet-wheel 73 being in that case cperated
by the pawl 76, as already described. The
proportions of the various parts are such that
both the pawl 76 and the pawl 77 rotate the
ratchet-wheel 73 to the same extent, while
from the nature of the arrangement it will be
seen that when either of them 1s returning to
1ts place the other acts as a detent to prevent
the ratchet-wheel from reversing. There is
also this other device. The part 30 carrying

the pawl 31, instead of being fixed rlcrldly., as

shown In Flcr 1,1s Journaled at 102. Itsrange
of movement is restricted by the stop 103
against which it isnormally kept by the spring
104 and on its lower end is the magnetized
armeture 105, opposite which is the electro-
magnet 106 in the circuit 95. The various
parts are so proportioned that as often as the
electromagnet 106 attracts the armature 105

| the arm 30 is oscillated, so that the pawl 81

, is'pivoted
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“the type -cylinder 6, so that by this means the
type-cylinder 6 can "be reciprocated independ-
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causes the ratchet wheel 29 (and so the cyl-
inder 7) to rotate one step, the spring 104

~ causing the arm 30 and the pawl 31 to re-

:.jI'O

vert tothe normal position as soon as the at-

traction ceases. Thusspacing may be effected
independently of the printing movement as
well as in connection with it, as before de-
scribed. The armatures 98 and 105 are so mag-
netized and set and the electromagnets 99 and

106 are so wound that as often as a circuit of

- one polarlty (which I shall call the *‘ positive

current) is sent through thé circuit 95 the elec-

tromagnet 99 is caused to attract the armature
98, but the electromagnet 106 is not caused to

auttract the armature 105 while as often as a

~ currentof the opposite polarlty (which I shall

20

call the *‘negative” current) is sent through

that circuit the electromagnet 106 is caused to
‘attract the armature 105, but the electromag-

net 99 is not caused to attract the armature
- 98.

Thus the sending of a positive current
through the circuit 95 reciprocates the type-

cylinder, while the sending of a negative cur-

rent through the same 01rcu1t operates spac-
ing, and either of these supplementary move-

‘ments may be made mdependently of the other

and of what may be called the ** principal”

- movements which are operated by means of

- 30

the other circuit, as before described. Tak-
ing the first of these supplementary move-

ments alone, 1t will be seen that the type-cyl-

inder can be reciprocated so as to effect the
- change from letters to figures or from figures
to letters independently of spacing.

35

Takmcr

the second of them alone, it will be seen that

spacing can be effected without printing,

- whichever row of characters 18 at the prmt—

ing-level.

‘Having now descrlbed my 1nvent1on what

40 I claim as new, and desire to secure by Letters

Patent, 1s—

1. An electromagnetic prmtmcr device,com-
prising a type- cylmder having circularly-ar-

- ranged series of characters of three kinds dis-

posed around the cylinder with the three kinds
arranged side by side in circular series, and

-formmg groups which are repeated aloncr the

length of the cylinder, electromagnetic devices

_ for . oiving both a rotary and a variable longi-

tudma,l movement to sald cylinder, a hammer-

~¢ylinder arranged parallel to the ﬁrst—named-

cylinder and bearmga single row of spirally-
arranged impact-faces, a,nd electromagnetic
devices for imparting to this cylinder a step-

| 55 by-step rotary movement, and an integral lat-

~ eral movement to deliver the pr_mtmg blow,

substantially as and for the purpose described.

j60

2. Anelectromagnetic printing-device, com-

prising a type-cylinder ‘having circularly-ar-

ranged series of characters of three kinds dis-

- posed around the e¢ylinder with the three kinds
arranged side by -side In circular -series and
- forming groups which are repeated along the
length of the cylinder, electromagnetic dewces
for oiving both a rotary and a va,rlable 10n0‘1~

 65

tudinal movement to said cylinder, a hammer-
cylinder arranged parallel to the first-named

cylinder-and bearmﬁ' a single row of spirally-

arranged impact- faces eleetromawnetlc actu-

ating devices for this hammer- cyhnder the

electromawnetlc actuating devices for one cyl-
Inder bemfr constr ucted and arranged to be
operated bV a current of one polarlty and that
of the other cylinder being constructed and
arranged to be operated by a current of the
opposite polarity, the sliding of the type-cyl-
inder being effected by a variable subsidiary
device and the hammer-cylinder being ar-

ranged to move laterally to deliver the pmnt—

ing. blow, substantlallv as and for the purpose
descrlbed

3. An electromawnetlc prmtmw device com-
prising a type cylmder having circularly-ar-

‘ranged series of characters of three Ikinds dis-

posed around the cylinder with the three kinds
arranged side by side in circular series and

forming groups which are repeated along the -

length of the cylinder, electromagnetic de-
vices for-actuating the cylinder with a step-
by-step rotary movement and also a variable
longitudinal character - shifting movement, a
hammer cylinder arranged in movable bear-
ings parallel to the first-named cylinder and
bearlnﬂ' a single row of spirally-arranged im-
pact-faees, and electromagnetic actuating de-
vices for both rotating this hammer-cylinder

jecting it bodily toward the other cvlinder to

deliver a printing blow, substantmlly as de-

scribed.
4, An electromacrnetlc printing devme comi-

having circularly-arranged characters of three
kinds disposed around the cylinder with the

three kinds arranged side by side in cirenlar

series and forming groups which are repeated
along the length of the cylinder, electromag-
netic dewces for rotating this cylmder, a ham-
mer-cylinder arranﬂ‘ed in movable bearings
parallel to the first-named cylinder and bear-
ing a row of spirally-arranged impact-faces,
electromagnetic actuating devices for turning
the hammer-cylinder and swinging it bodily
and laterally to deliver the printing blow, and
an electromagnetic device acted upon by the
lateral printing movement of the hammer-

cylinder and 1n turn adjusting longitudinally

the type-cylinder with a variable throw, Sub—
Stantmlly as described. | |
In an electromagnetic printing device,

the combination of the type-cylinder bea,rmcr |

three kinds of characters disposed side by side

in circular series and forming groups repeated
along fhelength of the cylinder, a hollow axle

carrying the said cylinder and having a rig-
idly-attached ratchet-wheel and connected to
the cylinder as described for rigid rotation
therewith and a longitudinal shdmﬁ' motion

of the cvlmder thereon a helical spring ar-

ranged in the hollow a,xle and connected to the

7
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‘with a step-by-step movement and also pro-

10O

prising a lonﬂ'ltudma,lly-shdmw type-cylinder .
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“axle and the eylinder, a central pull-wire at-

10

20

tached to the cylinder, a lever attached to the

pull-wire and bearing a magnetized armature,

an articulated armature-finger, two electro-
magnets operating reSpectwelV upon the mag-
netized armature and the armature-f nger, a
battery, circuit, and circuit-switching device&
and a laterally-movable hammer-cylinder and
mechanism for operating the circuit-switch-
ing device by the lateral movement of the
hammer-cylinder, substantially as described.

6. In an electromagnetic printing device,
the combination of the type-cylinder bearing
three kinds of characters disposed side by side
in circular seriesand forming groups repeated
along the length of the cylinder, a hollow axle
carrying the “said cylmder anc hamlw a 11Q-
1dly-attached ratchet-wheel and connected to
the cylinder as described for rigid rotation
therewith and also a longitudinga l'shdmﬁ' mo-

~ tion of the cylinder thereon a helical spring

arranged in the hollow &xle and comlected to

the axle and cylinder, a central pull-wire ex-~

tending through the axle and attached to the

- WB%,87%

cylinder, a lever attached to the ph]l-wire and
bearing a magnetized armature, an articulated

armature-finger, two electromagnets operat-
Ing respectively upon the magnetized arma-
ture and armature-finger, a batterv-cwcmt a
circuit-breaking and pole changing arm, a
palr of rig 1d1y-00nnected mtchet Wheels, one
of them having one-third the number of teeth

of the other and working in the plane of and
lifting the circuit-breaking and pole-changing

arm with a three-phase movement, a three-

‘phase switch operated by said arm, a laterally-

moving hammer-cylinder having an arm and
a pawl acting upon the mtchet—wheel which
hasthelarger number of teeth so as to operate
the three—phase circult-breaking and pole-
changing arm by the back- andforth move-
ment of the hammer -cylinder, subst&ntlally s
and for the purpose described.

JAMES DUNDAS WHITE

Withesses:
JAMES A. S. BARRETT;,

Ermz. A. Kiuey.

25

3

35

4.0




	Drawings
	Front Page
	Specification
	Claims

