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SPECIFICATION forming part of Lietters Patent No. 378,436, dated February 28, 1888,

Application filed December 13, 1880, Serial No.221,432. (No model.)

To all whom & may concer:

Be it known that I, PATRICK B. DELANY,
of New York city, State of New York, have
invented certain new and useful lmprovements
in Printing-Telegraphy, of which the follow-
ing is a specification.

My invention relafes specially to a new sys-
temn of printing or step-by-step telegraphy, in
which the line is normally charged by con-
tinuously-intermittent impulses of electrieity
derived from a source independent of any of
the instruments connected upon the line.

The general object of the invention 1s to
provide a simple efficient system by means of

which any of the operators at the several in- |

strunients on the line may communicate with
each other or with all of the others, as may be
desired. The system is specially useful in
transmitting press reports or stock guotations,
as well as for purposes of ordinary telegraphic
commmunication by means of printers.
Without attempting at this time to specify

the novel features of the invention, and with-

out limiting myself to the particular organiza-
tion and specific details so far as certain novel
features are concerned, I will describe one way

of carrying out my invention in a suitable and
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practicable manner. |

In the accompanying drawings, Figure 1 18
a diagram view illustrating two printing-sta-
tions arranged npon a main linein accordance
with my invention; Fig. 2, a detail view of a
suitable unison device of a well-known type,
which may be employed on the printers; Fig.
3, a detaill view illustrating an arrangement
by which the main line may be grounded to

eliminate static or other disturbing eurrents |

from the line after each impulse from the bat-
tery is sent into it; Fig. 4, another view 1llus-
trating the use of reverse currents and polar-
ized electro-magnetic apparatus, and Fig. 5
a view of another arrangement for the same
purpose. '.

eferring first to Figs. 1 and 2, 1 will de-
seribe the general organization and operation

‘when working with a direct-battery current.

At any suitable point in the main line, and
preferably near one terminal of the line, 1s lo-

cated an automatic circuit-interrupter, which

may be a vibrating reed, fork, or other suit-

able apparatus, many forms of which are com-

moun and well-known in the art. |
In the drawings I have indicated a vibrat-

ing reed, A, mounted at one end in a support,

|
]

ulating the normal rate of vibration. The
reed is actuated by an electro-magnet, A, in-
cluded in a local-battery circuit, one terminal

of which is connected with the fixed end of

| and provided with a sliding block, «, for reg- 55

the reed and the other with a light elastic 60

contact-finger, ¢, with which the reed makes
contact as it vibrates. An impulse of vibra-
tion having been imparted to the reed, it will
thereafter continue to vibrate at a definite
rate. Another contact-finger, b, 18 also ar-
ranged in suitable proximity to the reed, so as
to be struck by it at each vibration. Any
usual arrangement or device to prevent spark-
ing may be adopted. Thefinger b forms part
of the main line,which runs from the finger
to the back-stop b, against which the arma-
ture-lever »* is normally

the main-line circuit is continned through an
electro-magnet,; B, to one pole of a main bab-
tery, MB, the opposite pole of which 1Is
orounded. The main-battery eircuil may be
traced in the opposite direetion from the vi-
brator A by the line ML, which 1s connected

drawn by its retract-
| ing-spring. From the pivot of this armature

with the heel or support of the vibrator and 8o

rans to the next printing-instrument,where 16
is connected with another back-stop, ¢, arma-
ture 2% and magnet B to earth.

Two stations, X.and Y, areillustrated. Ob-

viously the main line might run in the same

manner through any required number of in-
struments. Each time that the reed vibrates
the main baitery will be put to line and the
magnet B at each printer energized. |
The effect produced by theaction of the mag-
net Bisas follows: On the charging ¢f the mag-
net B its armature is attracted from its back-
stop, thus opening a local-battery cireuit, B
in which the coils of a step-by-step or actuat-
ing maguet, C, are included. On the break-
ing of the circuit B’ the magnet C releases its
armature-lever ', which 18 retracted by its
spring, thus throwing the pawl ¢ on the end
of the push-lever D out of engagement with the
actuating ratchet-wheel D'. When the im-
pulse of electricity in the maguet B ceases,the
armature returns to its back-stop, thus closing
the local-battery cireuit B’ and causing the

magnet C to attract its armabture U’ and throw

the pawl d into engagement with the ratchet-
wheel I’ and advance the type-wheel E one
step. This action of course occurs at all the
printers on the line, which will therefore be
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- rotated inunisonstep by step. It will be noted | tioned, the. print-magnet cirenit T2 will the_re-f .

‘that the action of all the printersis dependent

- upon the action of the vibrator,which controls

- - a single main battery from which all the in-

5 struments are actuated, there being no loecal
‘main-line batteries at any of the stations.

The end of the armature-lever ¢’ of the

type-wheel magnet Cisshown as vibrating be-

tween two elastic plates or springs, ce¢, which

are carried upon a snitable frame,and may be
- adjusted by ordinary thumb-serews, as illus-
trated. Thesesprings are of such tension and
- are of course so adjusted as not to interfere
- with the step-by-step actuation of the type-
I
’ the 1nstrument very noiseless,as the strokes of

- the armature-lever C' are received upou the

springs. . _
The same rock-shaft, C*, which carries the ar-
2C

- face of which is secured an elastic contact-fin-
- ger, f, adapted to work against an adjustable
- contact-stop, f’, forming one terminal of a lo-
cal-battery circuit, % in which the coils of the

'255_

‘terminal of this circuit is connected with the
rock-shattor pivot C-.
that as long as the impulses of electricity sent
into the line from the main battery through

30 . - . :
the medium of the antomatic vibrator ocecur

regularly contact will not be made between

the finger f/ and the adjustable stop 7/, and the
print-magnet will therefore not be energized.

- 35 There are various waysof accomplishing such

a result.  One very familiar way is the inter-.

position of a magnet and loeal cireuit; but I
prefer the arrangement shown. Should the
effect of one such impulse, however, be elimi-
- nated,there would be time for the completion
of the print-magnet circuif at the contacts 17,
and the print-magnet would attract its arma-

~ ture (, thus throwing the impression wheel or

pad g, over which the paper traverses, against
the type-wheel EH, asis well understood. This
operation 1s accomplished in the following
manner: Concentric with the type-wheel shaft
1s arrapged a sunflower-disk, H, the contacts 7
of whichare connected through ordinary print-
ing-keys witha local-battery cireuit, H’, which

45

includes the coils of a magnet, I.. The other

terminal of the circuit H' is electrically con-
nected, as shown, with the hub of a revolving
arm, K, fast on the type-wheel shaft, and carry-
ing a trailing finger, k, which traversesthe con-
tacts In the sunflower, as is well understood.
If any one of the keys Libe depressed when the
trailer % 1s upon the sunflower-contact of that
particular key, the local-battery circuit H’
will be completed, and the magnet I will at-
“tract the armature 6°, which, as before de-
seribed, forms a part of the main line. The
armature will. therefore leave its back-stop,
and one of theimpulses which would passinto
65 the main line from the main battery MB
through the medium of the vibrator A will be

55

prevented from doing so. As before men- |

wheel just described. They serve to render.

mature-lever C" and the push-lever D also car- |
- ries a downwardly-projecting arm, F, on the

print-magnet PM are included. The other

Theadjustment issuch

| will come against the end of the lever M and

fore be completed, the magnet energized, and.

1ts armature-lever G attracted, so as to take 7o
an impression from the type-wheel. -
It will be noted that the spaces between the
segments on the sunflower are about equal in
width to the segments, and that when the

type-wheel magnet is energized and the lever »g

drawn down the trailing finger is so adjusted.
that 1t rests not on a segment, but on a space.
Therefore, for each impulse or each move-
ment of the type-wheel lever, the trailer is
moved across the face of a segment. Now, if 8¢
the key connected to a segment be depressed,
the relay I is energized while the trailing fin-
ger 1s passing over the segment, and by the
attraction of its armature the main battery is
disconnected from the line, and the armature 85
of the magnet. B allowed to remain against its
back-stop during the time of an impulse, thus
allowing the lever C' to remain down suffi-

clently long to close the circuit of the print-

magnet firmly at f /" and effect the printing go
of a letter. During this short interval the
type-wheel and trailer are arrested for an in-
stant; but there is no delay in reaching the

~next letter to be printed. The circait H', be-
ing completed asthe trailer crosses a segment

S _ 95
and broken when the trailer rests on a space, =

~obviously, if all the keys were held down, the

apparatus would be rotated step by step and a
letter printed at each step. If desired, byin-
creasing the play of the relay B, two main-
line-battery impulses might be eliminated and
more time thereby given for the printing.
This action of the sunflower and printing de-
vices 1 consider novel. I haveshown the seg-
ments separated a proper distance by insulat-
ing material, and when the trailer pauses on
such a dead-space there is of course no cur-
rent through the trailler; but the invention
contemplates in its broadest sense, the general
operation of printing after the trailer has
crossed a key-segment and paused, irrespect-
1ve of the character or use to which the spaces
between the key-segments may be put.: |
A suitable form of unison device which may
be employed in connection with my invention
18 1llustrated in detail in IFig. 2, and is also
seen 1n the illustration of the instruments in
Fig. 1. 16 is of a common well-known type
and need be but briefly deseribed. A lug on
a hinged arm, M, which is normally drawn to-
ward a lmiting-stop, m, by a suitable spring,
runs in a worm, M’, on the type-wheel shaft.
Whenever the print-lever is thrown up against
the type-wheel, a pin, ¢/, thereon throws the
arm M out of engagement with the worm, and 125
1t 1s immediately thrown back by the spring
toitsinitial positionagainst thestop m. Should
the print-lever not be actuated for a given in-
terval of time, then a pin, m/, on the worm

ICC
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lock the apparatus. This pinis so placed that

when the zero or unison position on the type-
wheel is reached—say after the type-wheel
has made three revolutions—the arm M en-

120
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counters the pin and the type-wheel 1s ar-
rested. The driving-lever cannot therefore
push itself down between the ratchet-teeth of
the wheel I’ more than about half-way, and
not sufficiently far to carry the trailing finger
L off of the segment connected to the zero-key.
Consequently, when that key is pressed down
the main -line impulses are discontinued
through the medium of the relay B, and the
type-wheel lever becoming perfectly still the
print-magnetis actnated and the unison-lever
thrown off. | |

Of course whatever oceurs af one printing-

instrument occurs at all, and the Instruments |
brates between two stops, forming the termi-

will therefore be maintained in unison anc op-
erated-together. |

MMessages may be transmitted {rom any one
instrument to all of the others,and in practice
each instrument will havea given call or nnm-
ber by which the operator there may be called
up and receive special communications.

In the circuit B’ of each printer a switch,
' he substantially that illustrated in Fig. 1, with
| the exeeption of such modifications as are nec-

S, may be placed, so that that particular in-
strument may be cut out from the circuit; but
of course the armature of the magnet B will
continue to respond to the impulses on the
main line, so that the operator may readily be

called up at any time. If desired, any suit- |

able sounder or calling apparatus-—such as a
bellor other signaling device—might be op-
erated by the movement of this armature,

As I have before remarked, I do not limit-

my invention in its general aspect to the de-
tails of construction, and I do not therefore
care to refer to the particular parts and sug-
gest modifications; but, 8o far as the elastic
stops ¢ ¢, which work in connection with the

armature ¢/, are concerned, I desire to state.

that one of thestops—for instance, the lower
one—might be omitted, and the operation

wonld still be very satisfactory and compara- |
by the printers move in unison step by step

tively noiseless. I prefer, however, to use
both stops,and to make them adjustable In

substantially the manner illustrated in the

drawings. |

Wherever the current in the main line 18
rapidly broken there is a generation of static
and extra currents which create more or less
disturbance in the line, and it is therefore de-
sirable to ground the line at each break to
eliminate such disturbing effects from it. Aun

arrangement for this purpose is shown in Fig. |

3. which is a mere diagram stripped of any
elements of the printers, and shows how the
main line is discharged to earth from the reed
at each vibration by means of a light contact-
finger, 2. | S -

In Fig. 4 I have iilustrated an arrangement
by which alternating currents may be thrown
upon the line.
its local-battery circuit, and magnet isthesame
as before described.
~ever, is divided and grounded at the middle,
and there isan elastie contact-finger, b, on each
side of the reed, which throws first one pole
of the batteryand then the other to line. With
such an arrangement as this the magnets b

The arrangement of the reed, |

The main battery, how- :

3 .

 and C may be dispensed with and the type-

wheel worked by a polarized relay, PR, as
clearly seen in the drawings. The operation
of such volarized relay is of course well un-
derstood and any deseription of it here 1s un-
necessary. In this figure d'represents a star-
wheel on the type-wheel shaft. An analogous
arrapgement is exhibited in Fig. 5; but here,
instead of working the main-line battery MbB

-~ directly by the reed, the reed is caused tothrow

reverse currents from a split battery, 3B, in a
local cirenit through the coils of a polarized
relay, PR/, with the armature of which the
main line is conpected. The armature vi-

nals of the main battery MB, which is divided
in the middle and shown as grounded through
the coil of a polarized relay, PR, which actu-
ates the type-wheel shaft of a printing-mstru.
ment. | B

Qo far as Figs. 4 and 5 are concerued, the
operation and organization of the printers will

essary on account of the use of reverse cur-
rents; but operating by reverse carrents being
common and well known in printing-telegra-
phy, it has been deemed unnecessary to fur-
ther describe or illustrate the organization.

I claim as my invention— - |

1. The combination, substantiaily as set
forth, with a main line, a source of electric
energy, and a constantly-acting cuarrent-pulsa-
tor by which intermittent electrical 1mpulses
are constantly thrown upon the line from
said source, of printing-telegraph instruments

" of a class whieh transmit by eliminating one

or more of said impulses from the line and re-
ceive by responding to such eliminations of
current, and have their actuating relays or
magnets connected directly in the line, where-

as their actuating-magnets are maguetized by
the impulses traversing the line, and any one
printer may transmit to the others at pleasure.

9. The combination, substantially as set
forth, of a main line, a source of electric en-
ergy, a constantly-acting current-pulsator en-

tirely independent of any of the instruments

and located at any suitable point 1n the line
by which impulses of electricity are constantly
thrown upon the line from said source, and
printing - telegraph instruments of a class
which transmit by eliminating one or more of
said impulses from the line and receive by re-
sponding to such eliminatious of current, and

| have their actuoating relays or magneis con-

nected directly in theline, whereby the printers
move in unison step by step as thelr actuat-

ing-magnets are magnetized by the impulses

traversing the line, and any one printer may
transmit to the others at pleasure.

3. The combination, substantially as set
forth, of a main line, a source of electric en-
ergy, a coustantly-acting pulsator consisting
of an electrically-actuated automatic vibrator

| or reed located at any suitable point in the

I1CQ
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circuit, by which’ impulses of electricity arer| sudlalted spaces of suitable width,the sunflower-

constantly thrown upon the line from said | trailer, the segment circuit and keys, the type-
source, and printing-telegraph instruments of | wheel, means for actuating the type- wheel 70
a class which transmit by eliminating one or | step by step and thereby causing the trailer at

‘5 more of said impulses from the line and re- | each movement to cross a key-segment and
ceive by responding to such eliminations of | pause on the adjoining insulated Space, and
current, and have. their actuating relays or | printing devices which are thrown into opera-
magnets connected directly in the line,where- | tion by the passage of the trailer across a seg- 75
by the printers move in unison step by step | ment and take an impression from the type-

(o as their actuating-magnets are magnetized by | wheel when the trailer and wheel have paused.
the impulses traversing the line, and any one 11. In a printing-telegraph, the combina-
printer may transmit to the others at pleasure. | tion of the sunflower, its segments, and seg-

4. The combination, with a main-line and | ment circuits and keys, the type-wheel shaft 8o
printing-telegraph Instruments which operate | and its actuating-star, a ratchet-wheel, step-

15 Step by step in response to electrical impulses | by-step actuating devices for actuabting said
sent over the line, of a source of electric en- | wheel, the sunflower-trailer rotated step by
ergy and an electrically-actuated automatic | step by the type-wheel shaft and moved across
vibrator or reed by which impulses of elec- | a segment at each step, a unison device and 8 5
tricity are thrown upon the line from said | its stop mechanism which checks the appara-

20 source,. tus with the trailer on the zero-segment of the

5. The combination of the actuating-mag- | sunflower, and the print-lever which throws
net of a printing-telegraph instrument, its ar- | off the unison-stop on the depression of the
mature-lever and push-arm, and elastic or | zero or starting key of the sunflower. go
spring limiting stop or stops against which it 12. In a printing - telegraph system, the

25 works. | combination of an automatic circuit - inter-

6. The combination of a magnet, G, its vi- | rupter or impulse-sender and contacts against
brating armature, the limiting spring stop or | which it works, one contact for effecting its
stops against which it vibrates, another mag- | automatic actuation, one for connecting the %
net, PM, its local circuit, and the contacts of | main line with a main battery, and one forcon- =~

3c said circuit which are operated by the vibrat- | necting the line to earth, substantially as and
ing armature, - for the purpose set forth.

7. The combination of the continuously-act- 13. The combination of a main line, a print-
ing circuit-interrupter, the main battery, the | ing-instrument, the sunflower and its trailer, roo

- type-wheel shaft, wheel, and sunflower, elec- | the segments of the sunflower separated by in-

35 tro-magnetic devices for rotating the shaft by | tervening spaces upon which the trailer pauses
the action of the vibratory impulses of elec- | when at rest, and the circuits and keys of said
tricity sent into the line through the medium | segments,the type-wheel and printing devices,

~of the circuit-interrupter, the print devices, | step-by-step actuating devices whereby the 105
magunet, and circuit, the keys of the sunflower | type-wheel is actuated and the trailer at each

40 segments and thelir local ecircuits, the magnet | step moved across a key-segment and checked
I in said local key-circuits, and its armature ! betweenitandthe next key-segment, and print- -
in the line, substantially as set forth. ing devices which upon the depression of the

8. The combination of a sunflower having | keys takeimpressions from the type-wheeldur- 110
its key-segments placed so that the distance | ing such momentary pauses. .

45 between them 18 substantially equal to the 14. T'he combination, with a source of elec-

- width of the segments, the circuits and keys | tricity and a line, of step-by-step actuating
of the segments, the type-wheel, means for | mechanism connected in the line, whereby a
actuating the type-wheel step by step and | printer is actuated step by stepin correspond- 1rg
thereby causing the trailer at each movement | ence with pulsations or intermittent impulses

so to cross a key-segment and pause between it | of electricity sent over the line,the type-wheel,
and the next key-segment, and printing de- | sunflower and keys, and key-circuits of said.
vices which take impressions from the type- | printer, a magnet in the key-circuits which
wheel during such pauses. momentarily opens the line when a key is de- 120

9. The combination of the sunflower having | pressed and its circuit completed, thereby

55 its segments separated by intervening spaces | eliminating one or more of said actuating im-
of suitable width, the sunflower-trailer, the | pulses from the line and causing a momentary
segrment circult and keys, the type- wheel, | pause ofthe type-wheel,and a print-lever actu-
means for actuating the type-wheel step by | ated to take impressions from the type-wheel 125

step aud thereby causing the traller at each | during such momentary pauses without inter- -
: 6 movement to cross a key-segment and pause | rupting the further step-by-step movement of
5 on the adjoining space, and printing devices | the wheel, substantially as set forth. |
: whicharethrown into operation by the passage In testimony whereof I have hereunto sub-
of the trailer across a segment and take an | scribed my name. | | |
impression from the type-wheel when the | PATRICK B. DELANY.
) 65 trailer and wheel have paused. Witnesses:
10. The combination of the sunflower hav- GEORGE A. SCOTT,
ing its segments separated by intervening in- | B. Ro1.




Correction in Letters Patent No. 378,436,

It is hereby certified that in Letters Patent No. 378,436, granted February 28, 1333, -
upon the application of Patrick B. Delany, of New York, N. Y., for an improvement 1n '
“Printing-Telegraphy;” an error appears in the printed specification requiring COIrec- |
tion, as follows: In line 81, page 4, the comma after the compound word * actuating- |
star” should be stricken out and the letter “a” following it should read or; and that

the Letters Patent should be read with this correction therein to make it conform to

the record of the case in the Patent Oflice.
‘Signed, countersigned, and sealed this 6th day of March, A. D. 1838.

[SEAL.] D. L. BAWKINS.
Assistant Secretary of the Interior.

Countersigned:
BENTON J. HALL,
Commissioner of Patents.
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