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UNITED STATES PATENT OFFICE.

JAMES DUNDAS WHITE, OF LONDON, ENGLAND.

PRINTING-TELEGRAPH.

No. 843,508,

Specification of Letters Patent.

Patented Feb. 5, 1807,

Applicn.tinn filed July 3,1006, Serial No. 324,689,

1o all whom it may concerr:

Be it known that I, JamMeEs Duxpas |

WHITE, a British subject, residing at 50 Clan-
ricarde Gardens, London, England, have in-
vented new and useful Improvements in
Printing-Telegraphs, of which the following
1s a specification. "

My invention relates to printing-tele-
graphs; and the object of my invention is to
provide what may be called a ‘‘compound
selective relay’’ for use in connection with a
printing-telegraph apparatus like that de-
scribed 1n the specification of my United
States Patent No. 767,322, dated August 9,
1904, so that the various local circuits which
control the mechanism may be operated by
a main circuit 1n such a way that messages
transmitted along that main circuit from an
ordinary Morse or similar transmitter may
be printed automatically in the proper char-
acters at the receivingend. @~
- I attain the objects of my invention by

means of the mechanism and electromech- ;
anism 1llustrated diagrammatically in the |

accompanying drawings, in which—

Figure 1 1s a diagrammatic side elevation
of the apparatus as a whole, showing the
compoun
with the printing-telegraph; and Figs. 2, 3,
and 4 are details of mogriﬁcations .

In the drawings, 1 is the axle, on which is
set the type-wheel 2, which has thirty-two
t}f‘f)e-f&ceé 3 3 3. On another axle 4 is the
roll 5, from which is gradually unwound the
paper fillet 6. Between the fillet and the
type-wheel is interposed the printing-ribbon
7, while below the fillet and opposite the
lowest type-face is the impact projection 8
(which also acts as a counterpoise% on one
end of the lever 9, which is pivoted at 10, and
on the other arm of which is the armature
11, opposite which is the electromagnet 12
in the circuit 13, the arrangement being that
as often as that circuit is closed the electro-
magnet 12 attracts the armature 11, thus
moving thelever 9 and causing the projec-
tion 8 to strke the fillet 6 and the ribbon 7
against the type-face which is then opposite
1t, thus printing on the fillet the character
which 1s on that type-face. When the cir-
cuit 13 18 opened, the lever 9 from the weight
of the projection 8 reverts to the normal

position, as shown, and is kept from going |

too far by the stop 14. On the lever 9 is
also the rigid and downwardly-projecting

arm 15, of which the lower end is pivoted at |

selective relay in conjunction .

16 to the connecting-rod 17, of which the

other end is pivoted at 18 to the lower end of
another lever 19, which is pivoted at 20 and

' has at 21 on its upper end the pawl 22, which

rests above the platen 23, the fillet 6 being

| betweenthem. Boththepawland the platen
- have teeth facing, as shown in the drawings,

so that the fillet 1s moved forward as often
as the pawl 1s moved forward in the direction
toward which the teeth point, but 1s not
moved when the pawl is moved backward.
The general arrangement is such that the
pawl 1s moved backward when the lever 9 is
moved so as to effect printing and is moved
forward by the return of that lever to the
normal position, so that the paper is inter-
mittently fed forward between the printing
strokes. |

- The fittings thus far described are of a well-
known type. 1 make no claim as regards
them, and I describe them only to illustrate
the relation with the other parts of a print-
ing-telegraph of my improvements in the
means for rotating the axle on which is the
type-wheel or type-cylinder.

Round the axle 1 1s led with several turns
the hine 24, which 1s at one point attached to
the axle, so that when the hne 1s drawnone
way the axle 1s caused to rotate in one direc-
tion and when the line i1s drawn the other
way the axle 1s caused to rotate in the other
direction. The hne 24 1s inelastic; but one
end of 1t 1s attached to the extensible spring

- 25, of which the other end i1s made fast at 26,
' the object of this arrangement being tocause
| the axle and disk to revolve back again when

the contrary tension, presently to be de-
scribed, 1s relaxed. That contra
is effected thus: The other end of the line 24
1s attached to the axis of pulley 27, around
which is led the line 28, of which one end is
attached to the lever 29, which is pivoted at
30, and theother end to the axis of pulley 31,
around which is led the line 32, of which one
end 1s attached to the lever 33, which is piv-
oted at 34, and the other end to the axis of
pulley 35, around which 1s led the line 36, of

which one end 1s attached to the lever 37,

which 1s pivoted at 38, and the other end to
the axis of pulley 39, around which 1s led the
line 40, of which one end 1s attached to the

| lever 41, which 1s {)ivotcd at 42, and the

other end to the middle of lever 43, which is
pivoted at 44. These five levers are con-
structed also as armatures, and opposite
them, respectively, are the electromagnet 45
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in the circuit 46, the clectromagnet 47 in the
circuit 48, the electromagnet 49 in the cir-
cuit 50, the electromagnet 51 in the circuit
52 and the clectromagnet 53 in the circuit
54 As often as any one of these five circuits
is closed the clectromagnet in it at{racts the
corresponding armature-lever, and thusdraws
up the line attached to it, and so, though not,
to the same extent, any lines below that one.
The oiher lines, like the line 24, are inelastic,
and the range of movement of the several le-
vers 1s restricted by stops, one stop above
and one stop below each lever, the stops to
the five levers, respectively, being numbered
in the drawings 55 and 56, 57 and 58, 59 and
60, 61 and 62, and 63 and 64. The stops are
so placed and the lines so fastened to the le-
vers that the separate movement of either of
the levers 29, 33, 37, or 41 draws up the cor-
responding line (28, 32, 36, or 40, as the case
may be) to the same extent, while the move-
ment of the lever 43 draws up the line 40 to
half the extent to which the movement of the
lever 41 draws it up, since the hne 40 con-
nects with lever 43 only half as far from the
center 44 as it is from the center 42 of lever
41. From this arrang

succession draw out the line 24, and so rotate
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the axle 1 and the type-disk 2 1n successive
ratios which are in geometrical progression.
The various parts are so proportioned that
the movement of the lever 29rotates the type-
disk a distance of sixteen type-faces, the
movement of the lever 33 rotates 1t the dis-
tance of eight, that of the lever 37 the dis-
tance of four, that of the lever 41 the dis-
tance of two, and that of the lever 43 the dis-

tance of onef Intermediate movements and

the movements betweén the sixteen-distance
movement and the complete circle are ef-
fected by the combined movements of vari-
ous combinations of levers. Thus, for mn-
stance, the combined movements of the le-
vers 43 and 41 rotate the type-disk by the
distance of three type-faces and the com-
bined movements of the levers 37, 33, and 29
rotate it by the distance of twenty-eight.
These various movenients are effected by the
closing of the various circuits either singly or
in various combinations, and as soon as the
circuits are opened again the levers, lines,
and pulleys descend again to the normal, the
line 24 is relaxed, and the spring 25 causes
the axle and type-disk to revert to the nor-
mal position, the tension of the inextensible
lines preventing them from coming too far
back. The arrangement is such that when
they are in the normal position the impact
projection 8 has opposite it the type-face
which corresponds to spacing. That type-
face may be so fashioned as to make a very
insignificant mark ‘when printed from, and

ement 1t will be seen
that -these levers-when operated .in regular-

-
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venient order to the various single and com-
bined movements. Thesemovementsareop-
erated by the opening and clesing, singly and
in various combinations, of the eircuits which
conirel the movements of the levers, hines,
and pulleys, and thus 1t wiil be seen that the
required letter 1s broucht into printing posi-
tion by the clesmg of the corresponding e
cult or combiuation of circutis, while the

printing is cflected by the closing of the

printing - circuit 13, and that when the ar-
cuiis are opened again the various parts re-
vert to the normal posiaon.

The parts described thusfarrezevible those
described in my patent specification of the
United States already nientioned.

I shall now describe the eleetronechanical
apparatus (which I have called a *compound
selective relay’’) by which the eircuits 54, 52,
50, 48, and 46 and the printing-circuit 13 are
controlled by means of impulses sent along
the main circuit 65. That main circuit 1s
differentiated info five branches which re-

spectivel%r control the fivelocal circuits which

operate the type-wheel, the arrangement be-
ing such that owing to ‘‘resistances’’ and
‘“cut-outs’’ successive impulses sent along
the main circuit operate these local circuits
successively, the intermission from mmpulses

after each series of impulses (which may vary

from one to five) closes the circuit 13 and op-
erates printing, and the completion of the
printing movements causes a momenta

closing of another circuit which restores all
the branches and local circuits to their nor-
mal condition ready for the next series of 1m-
pulses. I shall now describe the arrange-
ment showing how the main circuit operates

the local circuits, assuming that at the outset

these are in the_ normal condition.
The main circuit 65 has five alternative

branches 66, 67, 68, 69, and 70, (shown by
heavy lines and which respectively control

| the local circuits 54, 52, 50, 48, and 46 by

means of the electromechanism now to be
described.) In each case thisis of the same
general character except that in the last of the
series it may be simplified, as described, and
the description of the first applies generally
to the others also. I shall now describe that
arrangement with reference 1 tire first in-
stance to the first branch circuit 66, which
controls the local circuit 54.

In the branch circuit 66 and pivoted at 71
is the soft-iron strip 72, formning an armature-
switch which normally presses against the

-terminal 73, from which the branch circuit 66

is continued around the elcctromagnet 74,
which is of such a character as to attract the
strip whichever way the current i1s flowing,
and thence around the electromagnets 75 and
76, between which 1s the upper arm of the
magnetized-steel armature 77, which 1s piv-

the other t}*]pe-fa,cés have on them various | oted at 78, the armature 77 being so magnet-
i

characters w

ch are all located in some con- | ized and the electromagnets 75 and 76 being
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so arranged and wound as to form a polarized
relay. Normally the upper end of the arma-
ture 77 1s between tﬁese electromagnets,
while the lower end is between the electro-
magnets 79 and 80 and just clear of the termi-
nals 81 and 82. The arrangement is such
that a flow of current through the branch cir-
cult 66 in one direction (which I shall call a
“positive” impulse) deflects the armature 77
so as to bring its lower end into contact with
the teriinal 82, and a flow of current through
the branch circuit 66 in the opposite direction
(which I shall call a “negative”’ 1mpulse)
deflects the armature 77 so that its lower end
1s brought into contact with the termrinal 81.

In the local circuit 54 is the terminal 83,
against which normally rests the soft-iron
strip 84, pivoted at 85; also the battery 86,
the electromagnet 87, and the armature 77,
From there that local circuit has two alterna-
tive courses. The longer course is through
the terininal 82 and includes the el ectromag-

net 80 and the electromagnet 53. Theshorter |

course, which 1s marked 88, includes the con-
tact 81 and the electromagnet 79, but not the
electromagnet 53. Both courses unite again
at the terminal 83, and the parts from that

- termnal to the armature 77 (both inclusive)
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are common to both courses. This general
arrangement 1s such that if a positive impulse
sent-along the main circuit 65 passes along
the branch 66 the armature 77 is deflected so
thatits lower end comes into contact with the
terivinal 82, and the local circuit 54 is clozed
througn its longer course, so that the electro-
magnet 53 1s energized and the type-wkeel is
rotated proportionally, and if a negative im-
pulse sent along the main circuit 65 passes
along the branch 66 the armature 77 is de-
flected so that its lower end comes against

the termrinal 81, and the local circuit is closed

through its shorter course 88, and neither tie
electromagnet 53 nor the type-wheel is affect-
ed. The electromagnets 79 and 80 are so ar-
ranged that when an impulse through the
branch 66 deflects the armature 77 against

either terminal the consequent closing of the |

local circuit and energizing of the correspond-

ing electromagnet (79 or S0) keeps the local

circuit closed by I{eefing the armature against
the terminal even after the branch circuit 66
has been opened. The arrangenent is such

‘that even a romentary impulse through the

branch 66 effects these movements. The
branch 66, as soon as the impulse ceases, is
opened in the following way: Normally, the
welght of the strip 72 keeps that strip resting
against the terminal 73, and that effect is in-
creased when, owing to the current flowing
through the branch 66, the electrom agnet 74
attracts the strip. This double influence is
sufficient to neutralize the influence of the
electromagnet 87 in the local circuit, which
when the local circuit is closed tends to at-
tract the strip 72 in the opposite direction;

| but when the current ceases to flow through

the branch 66 and the local circuit is closed

the electromagnet 74 ceases:-to operate, and

‘the electromagnet 87 draws the strip 72 from

| the terminal 73, thus opening the branch cir- 70

cuit at that point and keeping it open there

| as long as the local circuit remains closed and

forms a shunt of the main line past the first

branch eircuit to the second branch circuit, as

hereinafter described. 75
The above description is typical of the Way

in which the other branch’ circuits operate

| the corresponding circuits, and the general

result of the system may now be deseribed.

If when all parts are in the normal condl- 8o
tion a pesitive impulse is sent along the main
circutt 65, it passes along the branch 66, clos-
| ing the local circuit 54 through its longer
course, and so rotating the type-wheel pro-

- portionally. If a negative impulse is sent 8:
along the main circuit, it passes through the
branch 66, closing the local circuit 54
through its shorter course 88 and not rotat-
ing the type-wheel, and on the cessation of
the impulse (whether positive or negative) go
the first branch circuit 66 is opened at 73 and

1s kept open there as long as the local circuit

| 04 remains closed. If with the branch cir-
cutt 66 thus open another impulse is sent’
along the main circuit 65, it will pass through 95
the branch 67 with corresponding effect. - If
positive, it will close the local circuit 52
through the longer course and rotate the
type-wheel preportionally. If negative, 1t
will close that local circuit through its shorter oo
course 89 and will not operate the type-
wheel, and on the cessation of the Impulse
(whether positive or. negative) the second
branch 67 will be opened at 90 and will be
kept open there as long as the local circuit 52 1o 5
remains closed. If with the branches 66 and

67 thus open another impulse is sent along

the main circuit 65, it will pass through the
branch 68 with corresponding effect. If
positive, it will close the local circuit 50 150
| through its longer course and rotate the type-
wheel proportionally. If negative, it will
close that local eircuit through its shorter
course 91 and will not operate the type-wheel.

and on the cessation of the impulse (whether 1 5
posttive or negative) the third branch 68 will
be opened at 92 and will be kept open there

as long as the local circuit 50 remains closed.

If with the branches 66, 67, and 68 thus open

| another impulse is sent along the main cir- 120
cutt 65, it will pass through the fourth
branch 69 with corresponding effect. If
posttive, 1t will close tﬁe lccal circuit 48
through its longer ecursc and rotate the type-
wheel proportionally. If negative, it will 122
close that local circuit through its shorter '
course 93 and will not operate the type-
wheel, and on the cessation of the impulse
(whether positive or negative) the fourth

| branch 69 will be opened at 94 and will be 1 3c
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kept open there as long as the local circuit 48
remains closed. If with the branches 66, 67,
68, and 69 thus open another impulse 1s sent
along the main circuit 65, it will pass through

¢ the fifth branch 70 with corresponding effect.
If positive, it will close the local circuit 46
through its longer course and rotate the type-
wheel proportionally. If negative, it will
close that local circuit through 1its shorter
o part 95 and will not operate the type-wheel.
This being the last of the series, there 1s no
need for the parts designed to open the
branch of the main circuit. The shorter

course 95 (with the electromagnet and ter-

15 minal in it) is superfluous in this last-men-
tioned case, though it may be used in a va-
ration presently to be described.

To secure the result that the successive im-
pulses of a series shall pass through the

20 branch circuits in regular succession, as de-
scribed, it is necessary to prevent an impulse
along the main circuit 65 from passing along
any of the branches 67, 68, 69, or 70 so long
as any higher branch is closed, and for this

25 purpose the resistances 96, 97, 98, and 99 are

inserted, as shown. In order to lessen the
obstruction which these resistances would of-
fer after the branches opposite them are
open, the circuit has below each resistance
30 the terminals 100, 101, 102, and 103, respec-
tively, which operate as contact-stops to the
strips 72, 104, 105, and 106, respectively, so
that in each case when the branch i1s open the
next flow of current instead of passing
35 through the resistance may pass through the
strip and the terminal, which forms a shunt
of the main line past the first branch circuit
to the second and from the second to the
third, according to the position of the arma-
40 ture-switches.

As already stated, in each series of 1m-
pulses the rotary effects on the type-wheel
are cumulative, and the printing movement
is effected by the longer intermission of 1m-

45 pulses after each series of impulses, (which
may vary from one to five,) the intermission
between the successive movements (if more

than one) in each series being so short that |
the printing electromechanism has not time

so to operate till the longer intermission takes
place at the end of the series.

The way in which the rotation of the type-
wheel is followed by the printing movement
may now be described. In the main eircuit

s 65 above whege it branches is inserted the
electromagnet 107, opposite which and work-
ing as an armature attracted by that magnet,
whether energized by positive or by nega-
tive impulses, is the soft-iron strip 108, piv-

}

tracted to the electromagnet 107 has time to
swing back far enough it comes temporarily
into contact with the strip 110. Every im-
pulse, whether positive or negative, sent
along the main circuit 65 causes the electro-

magnet 107 to attract the strip 108, and 1n

each series the impulses follow one another so
rapidly that the strip 108 has not time to
swing back as far as the strip 110; but at the
close of each series (which, as described, may
vary from one to five impulses) the longer
intermission gives time for the strip 108 to
swing back as far as the strip 110, and the

70

75

coming into contact of these strips closes the

printing-circuit 13, energizes the electromag-

net 12, and thus effects printing, the parts
- which effect the printing and the spacing re- .

turning to the normal position when the
strips revert to the normal.

After each printing stroke the closing of
the branches 66, 67, 68, 69, and 70 and the
opening of the local ciremts 54, 52, 50, 48,
and 46 (so as to restore all parts to the nor-
mal ready for the next series of impulses) are
effected thus: Opposite the pivoted strips
84 113,114, 115, and 116 (which are parts of
the five local circuits, respectively, and which
normally complete these circuits ’b}' being 1n
contact with the terminals 83, 117, 118, 119,
and 120, respectively) are the electromagnets
121, 122, 123, 124, and 125, all in the circuit
126. As often as this circuit is closed these
electromagnets draw the strips away from
the terminals, thus opening all the local cixr-
cuits at these points and letting the parts
both of the local circuits and the branches
return to the normal, and on the opening of
the circuit 126 these strips also revert to
their terminals, so that the whole system 1s
ready for the next series of impulses. The
operations just described are of course super-
fluous in the case of any branch and local
circuit not affected by the preceding series
of impulses.

The circuit 126 1s completed through the
battery 112, (which operates it, as well as the
circuit 13, the parts from 127 to 128 being
common to both circuits,) the terminal 129,
the strip 130, pivoted at 131, and the resist-
ance 132. The end of the strip 130 rests on
the end of the lever 9, so that normally it is
just clear of the terminal 129, but that when
that end of the lever descends with the print-
ing stroke the strip 130 comes imto contact
with the terminal 129 and so closes the cir-
cuit 126 until the last part of the return
movement of the lever 9 lifts it clear of the
terminal again. The resistance 132 in the
circuit 126 causes the current from the bat-

6c oted at 109 and cpposite which is another | tery 112 to pass along the circuit 13 in pref-
|

soft-iron strip 110, pivoted at 111. These
strips operate as terminals for the printing-
circuit 13, in which is the battery 112. Nor-
mally these strips hang just clear of one an-

65 other; but when the strip 108 after being at- | takes place at the last part of the return

erence to the circuit 126 when both these cir-

' cuits are closed: but as soon as the circuit 13

is opened the current flows through the cir-
cuit 126 till that circuit is also opened, which
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movement of the lever 9 after the printing | tromagnets 75 and 76 in Fig. 1 are eliminated,

stroke. Thus after each printing movement
the circuit 126 is closed and opened again,
thus causing the various parts of the branches
and the local circuits to revert to the normal
ready for the next series of impulses. 1t will
thus be seen that the series of impulses (va-

and thoe branch 66 operates the armature 77

- by bemng suitably wound around the electro-

magnets 79 and 80, which electromagnets are

{then both 1in the circuit 54 and 1n the circuit

rying from one to five and of variable polar-
1ty) are used to regulate the rotation of the

type-wheel, that the intermissions at the end

of each series effect printing, and that the re-

turn movement after that causes the various
parts to revert to the normal ready for the
next impulse.

The characters may be allotted to the va-
rious serles of impulses in any convenient
way. Asa negative impulse does not rotate
the type-wheel, I prefer to allot the single

negative 1mpulse to spacing, and as ‘e’ is

the most commonly-used letter in the alpha-
bet I prefer to allot the single positive im-
pulse to it.
fer to approximate the combinations to the

For the other characters 1 pre-
brought into contact with the terminal 81 in

66, these two circuits, however, being quite
separate from one another.

Ifig. 3 shows a variation in which the elec-
tromagnets 75 and 76 in Fig. 1 are elimmnated,
and the branch 66 operates the armature 77
by passing through a coil of wire 133, as in a
galvanometer. _

IFier, 4 shows a variation suitable for wire-

~less telegraphy, in which the variations of im-

pulse differ, not in direction, but in length,
long and short taking the place of positive
and negative. To meet this case, there are
mserte: 1 the branch 66 two electromagnets
134 and 135, The electromagnet 134 has op-
posite 1t the upper end of the soft-iron arma-

- ture 77, pivoted at 78, so that when the elec-

combinations of the Morse code, making posi-

tive and negative impulses correspond to
dots and dashes. It will be observed that
the negative impulses (except the first, which
when used alone operates spacing) are inef-
fective except to close the corresponding lo-
cal circuit and to open the corresponding
branch, so as to cause the next impulse to oo
through the next branch and to operate the
next local circuit. Consequently a negative
impulse at the close of a series is superﬁm}uﬁ,

and each sertes should end with a positive |

impulse. To this extent it is necessary to
modify the Morse or other selected code.

I have described the type-wheel as having |

thirty-two sides, and as being operated by a
fivefold series of magnets, levers, circuits,
and other fittings; but I do not imit my in-
vention to these particular numbers, and they
may be varied. It may be observed that a
type-wheel having sixty-four sides may be
operated by the insertion in the system de-
scribed of a further pulley, line, lever, and
electromagnet, thus making a sixfold in

lace of a fivefold series. Such a series may

e operated without increasing the number
of branches and local circuits by utilizing the
shorter course 95 of the local circuit 46 to op-
erate 1ts magnet. In that case the negative
impulse will be effective to rotate the type-
wheel if it comes fifth in a series of {ive.
this variation the six local circuits which con-
trol the six levers which govern the rotation
of the type-wheel rotate that type-wheel in
the ratios of one, two, four, eight, sixteen,
and thirty-two, respectively.
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| ing of the circuit 54 at 142, and when this
. happens the current flows through the longer
course 54 (actuating the type-wheel) in pref-
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tromagnet 134 attracts it the lower end is

the shorter course 88 of the circuit 54, which
includes the electromagnet 79. The electro-

magnet 135 has opposite it the soft-iron arma-
ture 136, pivoted at 137, the end of which

normally rests onthe stop 138, and the move-
ments of which are retarded by its being con-
nected by the line 139 to the loosely-fitted
piston 140, working in the liquid dash-pot
141, the resulting retardation being such that
the relatively short impulses arenot suflicient-
ly long to bring the armature 136 into contact
with the terminal 142, while the relativély
long 1mpulses do so. Thus if the impulse

. through the branch is short it closes the cir-
cuit 54 through its shorter course 88 and
does not effect printing, and if the impulse is

long that movement is followed by the clos-

erence to the shorter course 88, owing to the
resistance 143, inserted in the latter to secure
this result, when both courses are closed. By

this arrangement the long and short impulses’

of wireless telegraphy may be made to oper-

- ate the system 1n the same way as the posi-

tive and negative impulses of ordinary teleg-
raphy. |

For convenience of description I have de-

scribed the invention as applied to a simple

torm of telegraph-receiver, having an axle
bearing a single type-wheel and printing the
characters along a fillet of paper; but

do

not hmit my invention to this particular a.{)-
Ly

- plication, and 1t may be applied equa

1 shall now describe several variationsin
the mode by which the branch circuits may

control the local circuits, taking in cach case

the first branch and the first local circuit as
~mechanical devices each giving a different

typical of the others also.
1g. 2 shows a variation in which the elec-

whether the axle carries one type-wheel or
two type-wheels or a type-cylinder.

I clatm—

1. A printing-telegraph, comprising rotary
adjustable printing-type, a series of electro-

throw to said printing-type, a main-line cir-

O

FAL

75

30

Q0

95

I00

10§

II0O

115

I20

125

130



Lt 1

IG

15

20

25

3()

35

55

60

S

cutt, a series of selective branch circuits all
connected to the main line and each connect-
ed to and operating its own electromechan-
1cal type-moving mechanism, each of said se-
lective branch circuits comprising a local-
battery circuit with two paths, one of which
paths passes through the eleciromechanical
type-moving device, and an electrically-dif-
ferentiating device in each branch circuit
acted upon by differentiated impulses of the
main Line, and adapted to throw each local
branch cireuit through either of its two paths
to operate or not operate the electromechan-
1cal type-moving mechanism.

2. A {)rint:il_]g--telegmphj comprising rotary |
)

adjustable printing-type, a series of electro-
mechanical devices each giving a diflerent
throw to said printing-type, a main-line cir-
cuit, a series of selective branch circuits all
connected to the main line and each connect-

1cal type-moving mechanism, each of said se-
lective branch circuits comprising a local-
battery circuit with two paths, one of which
paths passes through the electromechanical
type-moving device, an electrically-differen-
tiating device in each branch circuit acted
upon by differentiated impulses of the main
line, and adapted to throw each local branch
circuit through either of its two paths to op-
erate or not operate the electromechanical
type-moving mechanism, a resistance be-
tween the main-line branches, an electro-
magn
branch, and a shunting-armature switch op-
erated by said last-named electromagnet to
cut out the differentiating device of one
branch and shunt the line to the next branch.

3. A printing-telegraph, comprising rotary
adjustable printing-type, a series of electro-
mechanical devices, each giving a different
throw to said printing-type, & main-line cir-
cuit, a series of selective branch circuits, all
connected to the main line and each connect-
ed to and operating its own electromechan-
ical type-moving mechanism, each of said se-

lective branch circuits comprising a local- |

battery circuit with two paths, one of which
paths passes through the electromechanical

type-moving device, an electrically-differen- !

tiating device 1n each branch circuit acted

upon %y differentiated impulses of the main

line and adapted to throw each local branch
circuit through either of its two paths to op-
erate or not céperate the electromechanical
type-moving device, a type-hammer with
electromagnet and circuit operating the
same, a circuit-closing device for the ham-
mer-circult and an electromagnetic device ar-
ranged in the main line and adapted to oper-
ate upon and close the hammer-circuit at the
end of a differentiating movement.

4. A printing-telegraph, comprising rotary
adjustable printing-type, a series of electro-

65 mechanical devices each giving a different

S LRIR TR T
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et located in the local circuit of each
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thl_’ow to said printing—-—type, a main-line cir-
cuit, a series of selective branch circuits all

- connected to the main I'ne and each conneet-

et to and operating its own clectromechan-
ical type-moving mechanism, cach of said se-

lective branch circuits comprising a local-
- battery creuit with two pathis, one of which
- paths jasses through the electromechanical

type-moving cevice, an electrically-differen-
trating device in each branch creult acted
upen by the diflerentiated impulses of the
ma:n line and alapted to throw each local
branch cireuit through e’ther of its two paths
to operate or not ojerate the electromechan-
lcal type-moving device, a type - hammer
with electromagret and circuit operating the
same, a circuit-closing device for the ham-

. mer-circuit, an electromagnetic device ar-

ranged in the main line and adapted to oper-

11817 - ate upon and close the hammer-cireuit at the
ed to and operating its own electromechan- |

end of a differentiating movement, an arma-
ture-switch holding each local branch ecircuit
closed, and an electromagnet for each switch
for opening each local branch circuit, said
electromagnet being arranged in a circuit
opened by the printing mechanism.

5. A printing-telegraph, comprising rotary
adjustable printing-type, a series of electro-
mechanical devices each giving a different
throw to said printing-type, a main-line cir-
cuit, a series of selective branch circuits all
connected to the main line and each con-
nected to and operating its own electrome-
chanical type-moving mechanism, each of
said selective branch circuits comprising a
local-battery circuit with two paths, one of
which paths passes through the electrome-
chanical type-moving device, an electrically-
differentiating device in each branch circuis
acted upon by the differentiated impulses of
the main line and adapted to throw each
local branch circuit through either of its two
paths to GFerate or not operate the electro-
mechanical type-moving device a type-
hammer with electromagnet and circuit op-
erating the same, a circuit-clesing device for
the hammer-circuit, an electromagnetic de-
vice arranged in the main line and adapted
to operate upon and close the hammer-cir-
cuit at the end of a differentiating movement,
an armature-switch holding each local branch
circuit closed, and an electromagnet for each
switch for opening each local branch circuit,
sald e.ectromagnet being arranged in a cir-
cuit opened by the printing mechanism, a
single battery operating both the circuit of
the printing-hammer and the circuit of the
opening-megnets of the branch circuits, and
a resistance plzced in the latter circuit.

6. The compound selective relay for work-
Ing a printing-telegraph as described, con-
sisting of main-line branches, local circuits
and e?ectromagnets arranged in groups cor-
responding to the main-line branches, where-
by the successive impulses of a series of im-
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pulses sent along the main circuit serve to
operate the local circuits in SUCCESSION,
printing mechanism arranged to operate m
the intermission at the close of such inpulses,
and circuit -opening devices for the STOUDS
operated by the return from the printing
stroke, whereby all the parts are returned to
their normal positions, ready for the next se-
ries of impulses.

7. The combination with a series of electro-
magnets each arranged to perform a separate

| electrical

4

battery circuit with two paths, one of which
- passes through the said electromagnet, an
y - differentiating  device in each
- branch circuit acted upon by differentiated

tiated tmpulses of each series of impulses

transmitted along the maim-line eircuit con-

secutively through the several branch cir-

cults in regular succession.

work, of a corresponding series of selective |

branch circuits and a main-line circuit ex- |
tending through all of them, each of said

JAMES DUNDAS WHITE.

Witn CSses:
C. LEDGER,

selective branch cireuits having also a local-

Ervizaserns A, KiLsy.

unpulses of the main line and electronechan- 20
| 1cal shunting devices for sending the differen-
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