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No. 751 363

N Patented February 2, 1904

UNITED STATES PATENT OFFICE.

‘JAMES DUNDAS WHITE, OF LONDON, ENGLAND.

PRINTING-TELEGRAPH ’RECENER. -

| SPECIFICATION formmg part of Letters Patent No. 751 363, dated February 2, 1904
Applmetmn filed June 19, 1903, Rerial No. 162,175, (No medel) o

To all whom 1t maly CoOncerm:

' Be it known that I, JamMmes DUNDAS W'HITE
a British subject, resu:hng at 50 Clanrlcerde
Gardens, London, England, haveinvented new

and useful Impr ovements in Printing-Tele-
oraph Recelvers, of Whrch the followmg is a

~ specification.

I0

I5

20

My improvements relate to prmtmﬂ'-tele—'_
-G'raph receivers which print the characters in

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-
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 31mple form of

“such a printing-telegraph receiver isdescribed
in my patentof the United States for improve-

ments in printing - telegraph receivers, No

743,122, dated November 3, 1903.

The obJects of my present invention are 0

provide a printing-telegraph receiver of the
same general eheracter as that other, but so

eontrlved that as compared with that other

the range of characters is doubled without

the amount of the step-by-step movement be-

ing increased, so that the same amount of step-.

- hy-step movement, which in that other case

3°
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is utilized to give a eertam range of charac-
ters (which may be called * letters”) is 1n this
case utilized to give that same range of cher—
acters of one claes (which may be called ¢
ters”) and also a similar range of characters of

another class (which may be , called ¢ “figures )

and also to provide suitable means for print-

ing from either class continuously and for

_ Shlrtlno‘ from either to the other at will.

40
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The printing - telegraph receiver which |
forms the subJeet—matter of this application

differs in various ways from that which is de-

‘seribed in the specification referred to and

will best be described by independent descrip-
tion. For simplicity I shall describe the
mechanism as operated by an electro-mechan-
ical device by which the rotation of the type-

~ eylinder is effected by currents of one polar-

ity sent along a single wire, while the other

cylinder is opera,ted by currents of the other

o polarity sent along the same wire; but I do

apparatus.

“let-

not limit the operation of the invention to
Itmay also be operated
by any of the electromechanical devices used

this particular device.

to rotate type-wheels and to effect printing,
and variations illustrating how some of these
may be applied to it are also shown.

T attain the objects of my present mrentlon :

by the mechanism and electromechanism

shown in the aecompenvlnw drawmfrs, in -

which— |
Kigure 1 1s a chacrremmatlc 51de view of the

one end of the mkmo'-eyhnder Hig. 2 18

view from above of the type- yhnder and the_

hammer-cylinder with the paper between
them and of certain other fittings. Fig. 3 1s
a view of the rocking frame and the hammer-

Fig. 1* is a detail in side view of,

) 55
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cylinder as seen: from the side adjacent to

- the type-cylinder, and Figs. 4 and 5 show de-

tails of mochﬁcetmns
A certain circuit in Fig. 1is shown extended

mo

to alined contiguity to the corresponding por-
tion in Fig. 2 in order to illustrate the coac-

tion of the combined devices, whereby the
“momentum of one moving part (shown in Fig.
1) is utilized for the movement of another

moving part, (shown in Fig. 2 .} which latter

75

part moves in a different plane and. requires

more motive power than the actual momentum

~of the former moving part would supply.
1 1s the main wire, elenof which currents of.

either polarity may be sent from an ordinary
transmitter. Inthis circuitisthe.electromag-

net 2, which attracts the armature 3, and the_
electromeﬂ'net 4, which attracts the armature |
5. 'The erma,tures are so magnetized and set
“and the electromagnets so wound that a cur-

80

rent of one polar ity, (which I shall call the

““positive” current, ) causes the electromagnet

9to attract the ermeture 3, but does not cause

the electromagnet 4 to attraet the armature 5,

go

while a curr ent of the other polarity (Whlch ' |

T shall call the ‘“negative” current) causes the
electromagnet 4 to attract the armature 5, but

‘does not cause the electromagnet 2 to attra,et

the armature 3. These two electromeeha,mcal

“devices operate, respectively, the type-cylin-

der 6 and the hammer-cylinder 7, between

which is arrdanged the paper 8.
The type—cylmder 6, Whlch 1s p1 eterablv a

95
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 row.
may be of any convenient number.
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hollow cylinder of ligcht metal, has along its
surface a succession of longitudinal rows of
type 99. EKach row has two different char-
acters repeated alternately on a st‘i‘aight line

and Whlch I shall call, 1eslject1velv, "letters”
and °‘ figures,” using the term **letters” (in ac-

cordance with the drawmws) to 1nclude the
letters and the full stop and the term ‘‘fig-
ures” (in the same way) to include the figures,
fractions, and various marks of 'punctuation.

Each longitudinal row has different characters:

from every other row progressing in regular

alphabetical and numerical order around the

cylinder. Every row has the same number
of characters and that number exceeds by one

the number of letter-spaces which 1t 1s pro-

posed to have in the line of print. In the
drawings the number of characters in each
row 18 thirty-three. These rows of type are
parallel to the axis of the cylinder and they
are placed round it one beside another, so that
the general effect resembles that of a series of

letter - wheels and figure- wheels alternating |

with -one another 'tloncr the same axis, all the
letter-wheels being similar ly set and all the fig-
ure-wheels bemcr similarly set, so that one
letter and one figure alternate thr ough each
These lonmtudmal rows of cha:t acters

In the
drawings they are represented as twenty-eight,
of which twenty-seven are occupied by char-
acters, (letters and figures,) while the remain-
ing one, (marked 11, .) which corresponds to
spacing, is blank. From the toothed wheel
(presently to be described) at the end of the

cylinder opposite the end of that blank line

projects an.arm which is bent round, as shown
at 12, the bent part being Sufﬁmently far out
to allow it as the cylmdel is revolved to pass

clear of the hammer-cylinder 7 of the paper
8 and of the inking-cylinder 13, which latter

1s kept in position by its axle 14 being in the

slotted frame 15 and which mkmw-cvlmder

- rests on the type-cylinder 6, 1n1{1n0' 1t as 1t

45

revolves.
that it can slide along its axis sufficiently to

‘allow of its being Shd by the pressure be-

tween 1t and the type—cylindel 6 when the lat-

‘ter 1s reciprocated lonmtndmally, as will be

presently described.

- The type-cylinder 6 is set on a hollow axle.
16, at one end of which i1s the toothed wheel

17, from which projects at right angles the

s
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arm 10, which passes through the cylmder In
such a way that the cvlmder revolves with

“the toothed wheel,- but may be reciprocated

backward and iorwmd along the axle 16, as
hereinafter descrlbed The toothed wheel 17
is actuated by the °‘push-and-pull” bifur-
cated lever 18, pivoted at 19 and having at-
tached to it the armature 8. The two arms
of this lever engage alternately the toothed
wheel from opposite sides.. As often as the
electromagnet 2 attracts the armature the le-
ver 1s pulled up, and as often as the magnet

| the °

This inking - cylmdel is fitted so
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ceases to operate the spring 20 causeq the le-
ver to return to the stop 91. Thus as often
as the circuit 1 is closed by a positive current

and opened again the arms of the lever alter-

nately act upon the wheel. The proportions
of the parts are such that SHCCBS‘SIV(} move-

ments of this kind bring the successive rows
of type 9 9 successwely to the position indi-
cated bV the dotted line 22, which I shall call
prmtmfr-level & By this step-by-step
mechanism successive positive impulses serve

to bring the required rows of characters to

the pr mtmﬂ'—level
The hammer-cylmdel 71s a llfrht cylinder
of about the samelength as the other., having

70

75,

S0

around it, arranged as a single-turn spiral, a

ser 16‘-3 ot pr O]BCtIOHS 23 28 Wthh I shall call
the ‘“‘hammers?” or lmp‘LCt faces” and
which are of the same numbel as the number
of letter-spaces which it is proposed to have
in the line of print. Inthe 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-

inder and that the hammers on the one cyl- _
incder 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 in number more by one than
the number of letter-Spaces which 1t 1s pro-
posed. to have in the line of print and are

thus more by one than the number of the

hammers on the hammer-cylinder. Hence

there will be one Serles whlch h‘lS no hammerin.
“excess”’ series will be the

line with it. This °
series on the extreme right or the series on

the extreme left, according as the type-cylin-
‘der has been slid to the 1101113 or to the lefL |
as will be considered: presenthr -

The hammer-cylinder 7is on the axle 24, jour-

naled in the rocking frame 25, which latter 1s

90
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pivoted at 26 about a stationary center and -

has above it the rigid extension 27, on which
1s located the armature 5. The gener al arrange-

ment is such that as often as a negative cur-

rent is sent along the line 1 the electl omag-
net 4 attracts the armature 5, so that the

| frame 25, carrying the hammer or impact-cyl-

inder 7, 1s rocked about the center 26 toward
the type -cylinder 6, the paper 8 being between

ILITO

TIS

them. The parts of the cylinders which thus

come into contact are of the hammer-cylin-
der, the impact-face, which is at the printing--

level, and of the type-cylinder, the opposite

character of the row which 1s at that-time at
"The rocking parts fall

the printing-level.
back when the current ceases, and the stop
28 prevents them falling back too far. 1
sides this rocking movement the cylinder.7

has a rotary movement on its axis, which is -
effected as follows: On the end of the cylin-

der 1s the ratchet 29, which has as many teeth
as there are impact-faces on the cylinder.
stationary upright 30 carriesa pawl 81, which

- Be-

120
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‘ena'aa*es ‘the teeth of this ratchet, the propor-

 'tions being such that when -the hammer- cyl-
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inder fa,lls back after each stroke the ratchet
29 (which is kept from reversing by the de-
tent-pawl 32) is caught by the pawl 31 and

moved round the space of one tooth, so that

the impact-face which was at the prmtmg—

level is moved on and the face next below 1t

is brought to the prmtm@—level ready for the
next, stroke "From the arrangement of the
impact-faces it will be seen that this next face,
besuies being below the other, is on the right
side of 1t, w1th the general result that as stroke

after stroke is made the printing passes along

from left to right (as viewed from where the
type-cylinder 13) and the last impact-face on the

right is followed by the first on the left, thus
Thus the prmtmﬁ' in-

the manner described is effected by negative

begmmna' a new line.

currents through the wire 1, while the nature
of the charaeters printed is determined by the
position of the type-cylinder 6, which s con-
trolled by posmve currents alono' the same
wire.

The followmcr arrangements are made for
spacing: From ‘the rockmﬂ' frame 25 projects
the arm 33, which moves with 1t, but does not
effect anythmcr except when thc frame 25 1s
rocked toward the type-cylinder 6 and the
blank row 11 is at the printing-level. - When

that happens, the projecting arm 33 comes

against the projecting arm 12, and the pro-
portlonq are such that this prevents the frame
95 and the hammer-cylinder 7 from going as

far as they otherwise would, but stﬂl allows
them to go far enough for the return move-

ment to cause the ra,tchet 29 to be caught and

turned the space of a single tooth by the pawl

31, thus Ievolvmﬁ' the hammer-cyhnder as 1f
a (,ha,racter had been struck and causing spac-
ing without printing. Before a new Tine of
print is begun the paper must be spaced up
for 1t,- and the general arrangement of the
paper may Now be described.
which is of a flexible character, 1s fed from
the roll 84 round the roller 85, thence passes
between the type-cylmder 6 and the hammer-
eylinder 7, and 1s held between the small roller
36 and the. large roller 87.  On the end of the

roller 37 is the ratchet 38, a,ctuated by a lever

39 through a pawl 40 and kept from reversing
by a detent—pwl 41. Ononeend of the lever
39 is the armature 42, opp031te WhlGh 1s the
electromagnet 43 in the circuit 44, in which
1S the battery 45, As often as thls local cir-
cuit is closed the electromagnet 43 attracts
the armature 42, so that the lever 39 is moved
and the pawl 40 ‘sends the ratchet 38 and the
attached roller 37 a step round, while as often

as the circuit 44 1s mterrupted the magnet

ceases to attract the armature, and the coun-
terpoise 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 sufii-

N
am H [
L

ciently far fora new line of print to be begun.
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The paper 8,

1n Fig. 2.)

| The arrangements for closmcr thls cn*cmt 4:4 at - |
‘the right time are as fnllows From the ter- -

minals48 and 49 are suspended two light strips

of metal 50 and 51, which are conductors of.

electricity. Normally they hang Just clear of

one another; but as often as the ; projection 52

on the end of the cylinder 7 (which projection

1is such as not to interfere with the rotation of

the eylinder) comes to a. certain place in the

course of its rotation it encounters the strip

50, which it pushes against the strip 51, thus
closmg the circuit 44 and spacing up the pa-
per.

The projection 52 1s so placed as to do
this only when the frame 25 and the hammer-

cylinder 7 revert to the normal position aiter

75

"89_-

the stroke in which the hammer on the ex-

treme right of the cylinder has been at the

prmtmﬁ'—level so that the paper. 1S Spaced up

begins the new line.
If the type- cyhnder were not slld lonﬁ'ltu—_

dinally, successive strokes of the hammer- cyl—';

inder would print letters and figures alter-

nately. In order to secure the prmtmw of
letters continuously or of figures contmuouqu
and to provide for chano*mcr from either to the -

other at will, the followmw devices are used.

between that stroke and the next stroke which

” _

It has been said already that the fittings are -

such that the type-cylinder 6 while revolvmﬂ'
with the toothed wheel 17 can be reclproc&ted

remproca,tlon is effected as follows The axle
16 is made hollow, so that a spring can be

placed in it and a line or wire led through it.
Along it at one end is the longitudinal slot 53,

985
backward and forward along theaxle 16. - This

100

in whmh slides the prO]ectlon 54 on the cyhn—' |

‘der 6, to which prowctmn is attached on one

side the helical spring 55, which lies 1n the
hollow axle 16 and 1is attached to one extrems-

ity of that axle, as shown at56. To the other

side of the pI‘OJeCtIOD 54 18 attached the line

or wire 57, which passes in the other (:hrec-

tion throuo‘h the hollow axle 16 and 1s led

through a hole at the end of the lever 58, on

the othe,l side of which lever it termmates in

‘the rounded stop 59, the general arrangement.

105

II0

being such that the Jine can revolve freely in
the hole but that the stop will not draw

through it.. The lever 58is pivoted at 60 and

‘has epp031te its other end, which acts as an
armature, the electromacrnet 61 in the circuit

62. When that circuit is closed, the electro-
magnet attracts the end of the lever which 1is
0pp051te to it, so as to draw out the line 57,

thus moving the cylinder 6 longitudinally in

g

120

the direction of the lever (to theright as seen .

in Fig. 2) and extending the spring 55. When
the eircuit 62is opened, the attraction ceases,

and the spring 55 causes the cylinder to move
in the contrary direction, (to the left as seen

Thus as the circuit 62 is closed
and opened alternately the cylinder 6 is slid

125 |

to the right and to the left alternately, the

movement to the right being restricted by the
‘stop 63, which hmlts the movement of the 1ever.

13;:;.-
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"'the effect of shifting letter series and

<3

58, and the movement to the left being restrict-
ed by an anchorage formed by the inextensible
line 64, which connects the cylinder 6 with the
toothed wheel 17 and which is alter nately
slack and tight, according to whether the
cylinder is in position toward the right or in
position toward the left. The various parts
are so proportioned that the range of recipro-
cation of the cylinder 6 is restricted to a dis-
tance equal to the distance between the middle
ot one character and the middle of the next
in Jongitudinal series. Thus, the parts being
set opposite one another as described, each
longitudinal movement of the cylmder 6 has
figure
series as regards their application to the ham-
mers on the hammer-cylinder 7, bringing let-
ter series opposite the hammers to which fig-
ure series were previously opposite and figure
series opposite the hammers to which letter
series were previously opposite, so that, for

- Instance, when characters are printed in con-

25
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tinuous succession and the type-cylinder 6 is
slid longitudinally after each printing stroke
the same class of characters which was oppo-
site the last-used hammer is brought opposite
the next, and thus (by the continuous pro-

gression of the hammers combined with the

reciprocating movement of the type-cylinder)
the characters printed (when no spacings are
interposed) are letters continuously or figures
continuously, as the case may be. .

As already said, the reciprocations of the
type-cylinder 6 are effected by the alternate
closing and opening of the circuit 62. That
circuit, in which is the electric battery 65, is
closed and opened alternately as follows: Be-
hind the hammer-cylinder 7 and journaled at
66 1s the ratchet-wheel 67, attached to which
and revolving with it on the same axis is the
ratchet-wheel 68, which has twice as many
ratchets as the ratchet-wheel 67. On the
ratchet-wheel 67 rests one end of a light metal
strip 69, which 1s a conductor of electricity
and which is pivoted at 70, where it is con-
nected with one terminal of the circuit 62, the
other terminal of that circuit being the pro-
jection 71, on which the strip 69 falls and
from which the strip 69 is raised at alternate
intervals, the successive steps of the ratchet-
wheel 68 operating the ratchet-wheel 67, so
that the successive ratchets of the ratchet-
wheel 67 (which are in number half those of
the ratchet-wheel 68) alternately rise beneath
anc pass beyond the strip 69. The propor-

tions are such that as the ratchet-wheel 68 is
moved round by successive steps the ratchet-

wheel 67 by its effect on the strip 69 alter-
nately opens and closes the circuit 62 at the
point 71. The ratchet-wheel 68 is actuated
by the following device: On the back of the
rocking frame 95 is the pm]ectmﬂ‘ arm 72, at
the end of which and pivoted at 73 isthe pawl
7 4, which as often as the frame 25 is rocked
far enough catches on the tooth of the ra,tchet-

751,363

wheel 68 next to the tooth on which 1t was
before, so that the falling back of the frame
25 sends the ratchet-wheel 68 (which is kept
from reversing by the detent-pawl 75) one
step round. The proportions of the various
parts are such that the pawl 74 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 1s 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.

It has already been said that either the full
printing movement of the frame 25 or the re-
stricted movement of 1t just referred to is suf-
ficient to send the ratchet - wheel 29 and the
hammer - cylinder 7 one step round, while
from what has just been said it will be seen
that the full printing movement 1s sutlicient,
also to send the ratchet- wheel 68 one step
round, (thus sliding the type-cylinder 6 in the
direction opposite to that in which 1t was slid
the time before,) while the restricted move-
ment of the frame 25 (which effects spacing)
is not sufficient to do this.
seen that 1f a series of characters are struck
without any interposed spacing they will be
either letters continuously or figures continu-
ously, according to the starting position. If
two or any even number of spacings are made
successively the effect (besides the spacing) is
to make the next following character to he of
the same class as the pl‘eceding one, and if a
single spacing i1s made or any odd number of
spacings are made the effect (besides the spac-
ing) is to make the next following character
be of the other class, thus effecting the change
from letters to figures or from figures to let-
ters, as the case may be.

I have described this invention as having
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 saild before, the oper-
ation of the parts is not limited to this par-
ticular 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 eff ecting the printing strokes. One of

such alternative methods is shown in Kig. 4,

in which the axle 16, the ratchet - wheel 78,
(which talkes the place of the toothed wheel 17
in the other drawing, ) and the type-cylinder 6
are caused to rotate 1n the direction indicated
by the arrow by a weight, or by clockwork,
or by some other means, while the number of
the steps to which they are rotated 1s governed
by the escapement 76, which is pivoted at 77
and engages on the ratchet- wheel 78, which
has half as many teeth as the cylinder has
longitudinal rows of type, the general arrange-
ment being such that as the teeth of the es-
capement engage alternately on the ratchets

Thus 1t will bhe
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" the rows of type are brought'succeSSively to

the printing level. - The lower end of the es-
capement is fitted with a magnetized armature
79, which is between the electromagnets 80
and 81 in the circuit 1, the general arrange-
ment being that of a polarized relay ot such a
character that rapid reversals of polarity in

- the circuit operate the escapement which con-

JO

20

trols the step-by-step movement. The electro-
magnet 4 is made slower in operation than
the electromagnets of the polarized relay, so
that during the rapid reversals of polarity it
is ineffective; but as soon as the reversals

cease and the current flows in either direction

continuously the electromagnet 4 attracts the
armature 5, thus operating the rocking move-
ment with the results already described. In

‘this modification the armature 5 1s not mag-
netized, but is a plain piece of soft iron, and
the general arrangement is such that the elec-

tromagnet 4, as already said, attractsit when-
ever the current flows through the circuit in
either direction for a sufficient time. -

. A printing-telegraph receiver of this gen-

30

 without printing can be effected whichever |
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~ with its armature and pawl to revert to the

6o
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eral description may also be operated by a
two-wire system, the arrangements in that
case being preferably such that the reciproca-
tion of the type-cylinder 6 along the axle 16
besides being effected by the rocking move-
ment, as described, can also be effected inde-
pendently of that movement and that spacing

row of type is at the printing level. In this

case there need be no blank row on the type-

cylinder, and the intercepting-arms 12 and 33
may be eliminated. The other variations for
this case are shown in Fig. 5. The movements

‘of the various parts are as previously de-

scribed; but in addition to the circuit 1 there
is another circuit 82, which is used to operate
the separate reciprocation of the type-cylin-
der and to effect spacing by means of the fol-

lowing devices: The detent-pawl 75 (which

engages on the ratchet-wheel 68) instead of be-
ing pivoted at a fixed point, as shown in Fig.

- 1, is pivoted on the end of the lever 83 which

is journaled at 82 and of which the other end is
bent at right angles and carries the magnetized
armature 85, opposite which is the electro-
magnet 86 in the circuit 82, the general ar-
rangement being such that as offen as the

electromagnet 86 attracts the armature 85*
‘the lever 83 is moved so that the pawl 75 is

pressed down and made to-send round the
ratchet-wheel 68 one step, while when the at-
traction ceases the spring 87 causes the lever

normal position, the range of movement be-

ing restricted by the stop 88. As often as

this is done the resulting movement of the

ratchet-wheel 67 raises or lets fall (as the case

may be) the metal strip 69, so as to open or
close the circuit 62 at the point 71, and thus
by this means the type-cylinder 6 can be re-

ciprocated independently of the rocking of the |

“cuit, as before described.

‘frame 95. It may also be. opera,t_e'd"- by that

movement, as already described, the ratchet-
wheel 68 being- in that -case operated by the
pawl74.. The proportions of the various parts
are such that both the pawl 74 and the pawl

75 rotate the ratchet-wheel 68 to the same ex-
tent, while from the nature of the arrange-
ment it will be seen that when either of them L
is returning to its place the other actsasa
75

detent to prevent the ratchet-wheel from re-

versing. Thereisalso this other device. The
part 30, carrying the pawl 31, instead of being

fixed rigidly, as shown in Fig. 1,is journaled
at 89. TIts range of movement is restricted
by the stop 90, fixed to some suitable’support,

(not shown, ) against which stop the part 30 is

normally kept by the spring 91, and on its

lower end is the magnetized armature 92, op-

posite which is the electromagnet 93 in the

cireuit 82. The various parts are so propor-

tioned that as often as the electromagnet 93

lated, so that the pawl 31 causes the ratchet-
wheel 29 (and so the cylinder 7) to rotate one
step, the spring 91 causing the arm 30 and the
pawl 31 to revert to the normal position assoon

‘as the attraction ceases. Thus spacing may be

effected independently of the printing move-
ment as well as in connection with it, as before
described. The armatures 85 and 92 are so

| magnetized and set and the electromagnets 86

and 93 are so wound that as often as a current

of one polarity (which I shall call the ** posi-

tive” current) is sent through the circuit 82

the electromagnet 86 is caused to attract the

armature 85, but the electromagnet 93 1s not
caused to attract the armature 92, while as
often as a current of the opposite polarity
(which I shall call the ‘‘negative” current) is
sent through that circuit the electromagnet 93

70
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‘attracts the armature 92 the arm 30 is oscil-

Q0O

95

I0O0
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is caused to attract the armature 92, but the

electromagnet 86 is not caused to attract the
armature 85.
current through the circuit 82 slides the type-
cylinder, while the sending of a negative cur-

rent through the same circuit operates spac-
ing, and either of these two movementsmay be -

made independently of the other and of what

may be called the °‘principal” movements,
115

which are operated by means of the other cir-
_ Taking the first of
these supplementary movements alone, it will

Thus the sending of a positive .

IIO

be seen that the type-cylinder can be recipro-

cated so as to effect the change from letters

‘to figures or from figures to letters independ-

ently of spacing. Taking the second of them
alone, it will be seen that spacing can be ef-
fected without printing, whichever row ot
characters is at the printing level. This Jat-
ter feature avoids the need of revolving the
type-cylinder specially for spacing, while the
other avoids the need of inserting two or.an
even number of spaces in order that the char-
acter which follows the spacing may be of the

same class of the character which preceded
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the spacing. Thus, for instance, if by the
closing of the circuit 1 aletter has been printed
and 1f a single negative current is then sent
through the circuit 82 the result is that that
letter 1s followed by a single spacing. If that
negative current thr'()ua'h the circuit 82 i1s not
followed by a positive “current through that
circuit 82, the next following character will be
a figure, while if the negative current through

‘the circuit 82 1s followed by a positive current

through the circuit 82 that positive current
will slide the cylinder, so that though there
1s only one spacing the next following char-
acter will be a letter.

Having thus described my invention, what I
claim as new, and desire to secure by Tetters
Patent, is— -

1. An electromagnetic printing device, com-
prising a type-cylinder having circularly-ar-
ranged series of characters of two kinds dis-

posed around the cylinder with the two kinds

alternating in circular series, the alternating
characters of the circular series being repeated
in rows paraliel to the axis of the cylinder,
electromagnetic devices for giving both a ro-
tary and a longitudinal movement to said cyl-
incder, a hammer-cylinder arranged parallel to
the first-named cylinder and bearing a single
row of spirally-arranged impact-faces, and
electromagnetic devices for imparting to this

cylinder a step-by-step rotary movement, and |
prising a lonmtudmally sliding type-cylinder
“having circularly-arranged series of charac-
ters of two kinds disposed around the cylinder
~with the two kinds alternating in circular se-

an integral lateral movement to deliver the
printing blow substantially as and for the
purpose described.

2. Anelectromagnetic printing device, com-
prising a type-cylinder having circularly-ar-
ranged series of characters of two kinds dis-
posed around the cylinder with the two kinds

alternating in circular series, the alternating

characters ot the circular series being repeated
in rows parallel to the axis of the cylinder,
electromagnetic devices for giving both a ro-
tary and a longitudinal movement to said cyl-
inder, a hammer-cylinder arranged parallel to
the first-named cylinder and bearing a single
row of spirally-arranged impact-faces, elec-
tromagnetic actuating devices for this ham-
mer-cylinder, the electromagnetic actuating
device for one cylinder being constructed and

arranged to be operated by a current of one

polarity and that of the other cylinder being
constructed and arranged to be operated by a
current of the opposite polarity, the sliding ot
the type-cylinders being effected by a sub-
sidiary device and the hammel -cylinder being
arranged to move laterally to deliver the prmt—

ing blow substantially as and for the purpose

described.
3. An electromagnetic printing device com-
prising a type-cylinder having circularly-ar-

ranged series of characters of two kinds dis--

posed around the cylinder with the two kinds
alternating in circular series, the alternating
characters of the circular series being repeated
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in rows parallel to the axis of the cylinder,

electromagnetic devices for giving both a ro-
tary and a lonmtudma] movement to said eyl-
inder, a hammer- cylinder arranged parallel to
the first-named cylinder and bea,rmg a single
row ot spirally-arranged impact-faces, and
electromagnetic actuating devices for the
hammer-cylinder arranged to give it a step-
by-step rotary movement and also an integral
lateral movement to deliver the printing blow,
substantially as and for the purpose described.

4. Anelectromagnetic printing device com-
prising a type-cylinder having circularly-ar-
ranged series of characters of two kinds dis-
posed around the cylinder with the two kinds
alternating in circular series, the alternating
characters of the circular series being repeated
in rows parallel to the axis of the eylinder,
electromagnetic devices for actuating the cyl-
inder with a step-by-step rotary movement
and also a longitudinal character - shifting
movement, a hammer-cylinder arranged in
movable bearings paralle] to the first-named
cylinder and bearing a single row of spirally-
arranged impact-faces, and electromagnetic
actuating devices for both rotating this ham-
mer-cylinder with a step-by-stop movement
and also projecting 1t bodily toward the other
cylinder t6 deliver a printing blow substan-

| tmlly as described.

5. An electromagnetic printing device com-

ries and the alternating characters of the cir-
cular series being repeated in rows parallel to

70
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the axis of the cylinder, electromagnetic de- -

vices for rotating this cylinder, a hammer-
cylinder arranged in movable bearings paral-
lel to the first-named cylinder and bearing a

row of spirally-arranged impact-faces, elec-

tromagnetic 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 lat-
eral printing movement of the hammer-cylin-
der and in turn adjusting longitudinally the
type-cylinder, substantially as deseribed.

6. In an electromagnetic printing device,

‘the combination of the type-cylinder-bearing

two kinds of characters disposed in alternat-
ing circular series, a hollow axle carrying the
same and having a rigidly-attached ratchet-
wheel and connected to the cylinder as de-
scribed for rigid rotation therewith and a lon-
oitudinal sliding motion of the cylinder there-
on, a helical spring arranged in the hollow
axle and connected to the axle and the cylin-
der, a central pull-wire attached to the cylin-
der, a lever attached to the pull-wire and bear-
ing an armature, an electromagnet, battery,
circuit and circuit-breaking device, and a lat-
erally-movable hammer-cylinder and mechan-
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ism for opérating the circuit-breaking Jevice
by the lateral movement of the hammer cyl-

- inder; substantially as described.

7. In an electromagnetic printing device;

the combination of the type-cylinder bearing

“two kinds of characters disposed in alternat-

IO

ing circular series, a hollow axle carrying the
same and having a r10'1dlv-a,ttached ratchet-
wheel and connected to the cylinder as de-
scribed for rigid rotation therewith and also
a loncrltudmal sliding motion of the cylinder
thereon a helical spring arranged in the hol-
low axle and connected to the axle and cylin-
der, a central pull-wire extending through the
axle and attached to the cvlmder a lever at-

“tached to the pull-wire and bearing an arma-

ture, an electromagnet and battery cireuit
with pivoted circuit-breaking arm, a pair of

rigidly-connected ratchet-wheels, one of them
having half the number of teeth of the other

20

and working in the plane of and lifting the -

circuit-breaking arm, a laterally-moving ham-

mer-cylinder having an arm and a pawl acting
upon the ratchet-wheel which has the la,ro'er

‘number.of teeth so as to open and close the

circuit alternately with each back-and-forth

tlal] as and for the purpose described. .
. JAMES DUNDAS WHITE.
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