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To all whom it may concern.:

Be it known that I, LroN O. MCPHERSON, a
citizen of the Umted States, residing at Hwh

~land Park, in the county of Lake and State of

{O

5

20

Illmms have invented a new and usgeful Im-

| provemeut in Telautographs, of whlch the fol—
Jowing is a speci

ThlS invention relates to telautogr aphs, and |

catlon

particularly to that class of autoo'raphlc sign-

‘telegraphs wherein a recording-pen is caused
to tl ace upon a suitable surface charactersin
facsimile of and simultaneously with similar |

characters traced by the hand of the operator
at a distant point, wherein the reproducing

movement is a resultant of two forées acting
at substantially right angles to each other

upon a single pomb and wherem the progres-
sion of the two forces acting npon the smﬂ'le

point is regulated in extent by successive

electric 1mpulses of varying strength and

‘varying in number accor dmﬂ* to the distance ,
moved, and is regulated in dir ection by addi-
tional variations of the current strength of

the successive impulses which contr ol such
progression.

The object of the invention is to simplify

~and improve the construction and arrange-

ment of devices and apparatus for eﬁectmﬂ*

telautographic communication between two

30

distant points or stations connected by suit-

able line-wires and to render the same more |

accurate, more speedy and more pertect in

- oper atwn
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- lar to Fig. 4, %howmﬂ* the ar ra.nfrement of the

‘Theinvention consists, %ubstantmlly, in the
construction, combination, location, and rela-
tive auanoement all as wﬂl be more fully

11@161{1&‘[‘1;@1 set; forth a8 shown in the accom-

panying drawings, a,nd finally specifically
pointed out in ‘Lhe &ppended claims.
Referring to the accompanying drawings
and to the various views and reference signs
appearing thereon, Figure1is a view in front
elevatwn showmw the disposition and ar-
mnwement of the various parts of the inter-
T uptel Kig. 21s a horizontal sectional view.
Fig. 518 a view in side elevation of the con-
struetlon shown in Fig. 1. Fig. 4 is a view

somewhat diag mmmatlc, f:.howmﬂ' the ar-
rangement of tmnmmttel embodjfmﬂ' the prin-
c,iples of myinvention. TFig. 5isa view simi-

receiver. B 1g. 6 1s a view in dmfrr&m illus-

Lmtmn* the opelatlon of the polarized relay
thl(}l.]ﬂ‘]l which the receiving-pen arm is con-
twlled Fig. 718 a similar view showing a
slwhtly-modlﬁed arrangement of relay.
318 a sectional view t*mken tmnsvel sely of the
1ecord feed-rollers.

I‘1ﬂ' |

s :

- I will first descub'e the mechanical con-

struction . and . arrangement  of apparatns

shown and afterward descrlbe the ,]omt oper-

‘ation of transmitting and receiving. |

- In my-Patent No 587,013, dated July 27,
1897, I have shown, deseubed and elmmed

eertam forms and arlanwements of apparatus

for the purpose of securing autographic re-

6o

production at a receiving instrument dis-

tantly located with respeet to a transmitting
instrument, but connected thereto by means

of two line-wires. Certain features of such
prior application are also made use of and

~will be referred to in this apphcatlon—such

for instance, as the combining of the two in-

struments—-—-—-namely, the transm1ttel and re-
ceiver—of eachstation upon thesamebaseand
inclosed by a single case, the overlapping of

{ thetwo sets of pen-arms, the reversing mech-

75

anism, the forcempump attachment fm the -

mklng system, the form of pen-rest, and the
locking and 1616‘&&1110‘ arrangement connected
with the switching system of the transmitter.
These several parts therefore, being fullyand
completely described as to their construction,
function, mode of operation, and cooperative
relation in my said prior &pphc&mon do not
require speclﬁ(, 111ustrat1011 and deserlptlon

‘herein.

By refereljee to Kigs. 4 and & of the draw-

ings it will be seen 1Lhat certain parts of the

1nstrument and partlcularly the parts or de-

| vices eoneerned in effecting the movements
| of the two sets of pen-arms, are duplicated
on opposite sides of the instrument—that is

to say, certain of the parts or devices con-

nected with and concerned in the operation:
| of one member of each set of the pen-arms

are identical with the corresponding pa1ts or
devices connected with and concerned:i in the

operation of the other member of the same

set of pen-arms on the opposite side of the
instrument.

80
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In this speciiication, therefore,

I will specifically describe in detail the ar-

rangement of parts and devices only on one
s1de of the instrument, but will point out the



~ operation and joint function of all the like |
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parts or devices.

In the drawings, Ifig. 4, I have shown at W
W' the circuit-controlling apparatus of the
transmitter, known technically as the ‘“in-
terrupter,” to which are connected the pen-
arms 10 10, said arms being arranged at sub-
stantially right angles with respect to each
other and which at their junction carry the
transmitting styleor pencil 11, That portion
of the interrupter which effects a transmis-
sion of the impulses by which the movements
of progression of the pen-arms of the receiver
at the distant station are secured is substan-
tially the same as the construction and ar-
rangement set forth in the patent to Elisha
Gray, No. 491,347, dated Kebruary 7, 1893.
In the patent referred to, however, the con-
struction and arrangement are designed for
use where four line-wires are employed con-

- necting the transmitter and distant receiver.

3'¢>

35

The portion of the mechanism for controlling
the direction of the movements of progres-
sion of the pen-arms at the receiving-station,
and which mechanism is known technically
as the ‘“ Prony brake,” of the form and ar-
rangement shown in said patent, issufficient
forthe purpose and answersthe requirements
of a four-line system; butwhen all the move-
ments of the receiving-pen arms are to be se-

cured through a two-wire system, as contem-

plated in the present invention, such form of
Prony brake is insufficient and ineffective.
Variousexpedients have been resorted to and
various modifications and changes and alter-
ations in the details of construction and ar-
rangement of the mechanism for controlling

- the currents which govern the direction of

40

the movements of the receiving -pen arms
have been devised and employed with a view
to adapting the Prony brake to a two-wire
system and to aid and supplement it in the
performance of its functions. In my Patent
No. 585,319, dated June 29, 1897, I have shown

such an expedient in this eonnection, which

~admirably answers the purpose; but such

50
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arrangement as set forth in my said patent
unnecessarily complicates the construection
and increases the initial cost, as well as the
maintenance,of the apparatus. Ihavethere-
fore in the present case shown and will now
describe some material alterations and im-
provements in this feature of the apparatus
in the adaptation thereof to a two-wire sys-
tem, particular reference being had to Figs.
1, 2, and 3, wherein reference sign 7 desig-
nates a suitable brass framework in which
are mounted the oppositely arranged and
alined screws 7' 77, forming secrew-point bear-
ings for shaft 1. Mounted upon shaft 1 to

revolve therewith is the pen-drum 2, and also
mounted on said shaft is a toothed wheel .
Suitably supported upon the framework 7 is
an iron yoke or heel piece 6, upon which are |

suitably mounted the permanent magnets 3,
4, and 5. |

| net.

- Reference sign 8§ designates ‘a magnetic
pallet arranged to operate 1n connection with
toothed wheel w and to which i1s connected
pallet-lever 8, the outer or free end of which
1s arranged to operate between the adjustable
contact-limiting serews 12 13. The magnetic
anchor or pallet 8, the pallet-lever 8, toothed
wheel w, magnets 3 and 5, yoke 6, and con-
tact-limiters 12 13 constitute that portion of
the interrupter which 1s employed for send-
ing the impulses by which the movements of
progression of the receiving-pen arms are se-
cured and are essentially the same as the
corresponding parts for the same purpose set
forth in the patent to Gray, No. 491,346, dated
February 7,1893. The Prony brake,by which
the direction of the movements of progres-
sion of the receiving-arms 1s controlied and
which is indicated in the drawings at p, Figs.
1, 2, and 3, and which embodies in its con-

struction and arrangement and codperative

relation the principles of modification, alter-
ation, and change constituting my present in-
vention and improvement over the prior art
in this feature of the apparatus, consists of

‘a metallic lever of suitable magnetic mate-

rial, said lever being bifurcated at the inner
end thereof and the legs of such bifurcation
being arranged fo straddle the wheel 20 and

to be in ¢lose proximity thereto in order to

be influenced magnetically thereby for a pur-
pose presently to be more fully explained.
Atitsinner end the Prony brake-lever is pro-
vided with the friction clamp-jaws p® p3, by
which said lever is frictionally engaged with
shaft 1, a serew 16 or other suitable means
being employed to adjustably regulate the
degree of friction by which such engagement
Is effected. Theouterendofleverpisformed
with the sharp corners or teeth p*, similar to
the teeth of wheel w, and for this purpose
sald outer end of the lever is made of a suit-
able width to accommodate said corners or
teeth, as clearly indicated in Fig. 2, and said
teeth or corners are presented to a magnetic
pallet p’, identical in its details with the pal-
let 3, above described. The lever p is ar-
ranged to vibrate between the adjustable lim-
iting stops or contacts 14 15. The pallet p’
1s provided with a lever p°, which is arranged
to play between the adjustable limiting stops
or contacts 17 15. DNMagnet 3 carries at its
upper end a pole-piece 19, of magnetic mate-
rial, apon which is supported a non-magnetic
frame 20, and upon the latter is carried the
shaft of pallet 8 and pallet-lever 8 and also
the insulated adjustable limiting-contacts 12
13. Pallet p’ and its lever p°® are similarly
mounted with reference to permanent mag-
net 4. Theupper end of magnet 5 is grooved
or slotted across the inner face thereof, as
clearly indicated in Fig. 3, and in which. slot
1s adapted to be received a portion of the pe-
riphery of wheel w without establishing me-
chanical contact between said wheel and mag-
Magnets 3 and 4 are of the same polar
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‘sign at their upper ends,while magnet 5 at its

- upper end is of the opposite polar sign with

10

20

25

respect thereto. | | |

- IFromtheforegoingdescription of thenature
and arrangement of the parts it will be seen
that by reason of the relative arrangement of
the wheel 1w and magnet 5 the former is mag-
netized by the latter and an attractive force
is set up between said wheel w and pallet 8,
which latter is magnetized by reason of the
proximity thereto of magnet 3 of opposite po-
larity with respect to magnet 5. It will also
be seen that by reason of the close proximity
to wheel 2 of the two legs of the bifurcated
Prony brake-lever p said. lever is under the
influence of magnet 5 of one polarity and at
its outer end magnetic attraction will be ex-

erted between said lever and the magnetic

pallet p', which is underthe influence of mag-
net 4 of an opposite polarity. If under these
conditions lever p be rocked against stop 14,
for instance, lever p° will be drawn against

‘1ts contact or stop 17 under stress of the in-

creased magnetic attraction between lever p
and that limb or portion of pallet »" which is

- nearest stop 14. On the other hand, should

30

| _35

40

45

50

55

lever p be moved against its limiting-stop 15,

a decrease of the magnetic attraction upon
the first-named limb or portion of pallet p’
results with a corresponding increase of the
magnetic attraction on the other limb or por-

tion of said pallet p'—namely, that limb or.

portion nearest stop 15—thereby effecting a
rocking of pallet-lever p® against its limiting-
contact 13.
pallet-lever p° never moves except to make
a complete excursion from one of itslimiting-
contacts to the other, and such movements
are always at the same speed and occupies

the same interval of time in crossing the

space between said limiting-contacts. This
1s & most important advantage over the prior
constructions and arrangements for control-
ling the direction-of-progression currents of
the prior art, for the reason that in such prior
constructions and arrangements the move-
ment of the Prony brake-lever corresponding
to lever p° between its limiting - contacts is

directly related to the movements of the hand
of the operator, and may therefore be slow or

rapld or may at certain periods of the opera-

tion occupy an intermediate position between

itslimiting-stops and out of contact with both,
thereby seriously deranging the current
scheme for effecting the proper operation of
the other functions of the apparatus.
derangement is impossible in my present ar-

rangement, and still the lever p follows the.

- movements of the hand of the operator, as

60

will appear more fully hereinafter.
- I will now describe the construction and

~arrangement of parts constituting the trans-

mitter, afterward pointing out and explain-
- Ing the various electrical operations that take

place therein, particular reference being had
to Kig. 4, . | | |

The platen of the tra;i:;smitter, over which is

art.

Thus it will be seen that the
the interrupter W W'.
vided with a rigid lever or arm 26, having its
outer or free end arranged and adapted to

Such

moved the paper upon which the operator in-
scribes the message, is arranged between the
brackets 22 23, the upper and lower, or, rather,
the rear and front, edges of said platen being
indicated by the lines 21’ 21, respectively.

70

This platen is of the usual form as employed -

in telautograph or writing telegraph - ma-

chines, and is hinged at its rear edge in the
usual or any well-known or convenient man-

75

ner, and rests at its front edge upon theinner
end of a lever 24, pivotally mounted inter-
mediate its ends underneath said platen and

its outer end yieldingly held at its lower limit
of movement by means of aspring (not shown)
in the usual and well-known manner in this

Fig. 4 to disclose a view of the outer end of

thislever. The outer end of said lever 24 car-
ries a magnetic metal extension or head 24';

80

The bracket 23 is broken away in said

which when the lever is rocked, as will pres- -

ently be apparent, hasalimited vertical move-
ment. Ifor the sake of clear illustration of

this feature of my invention, however, T have
shown said head arranged horizontally to.op-

90

eratein a horizontal plane, and therefore said

lever 24, it being understood that in use said

head moves vertically or at right angles to the-
plane of movement thereof, as indicated in-
this figure of the drawings. Arrangedin prox-
imity to the magnetic head 24’ of lever 24 and -
1n codperative relation with respect thereto is.
a magnetic pallet 25, similar in principle,

function, and mode of operation to the pallets

S and p' above described with reference to

play or vibrate between the adjustable limit-

ing-contacts 28 29. The pallet 25 also carries -
an insulated spring-lever 27, having the free:

The pallet 25 is pro-

' head is shown as broken off from the end of

95

100

105

end thereof arranged to play or vibrate be-

tween the adjustable limiting-contacts 30 31. 110

A permanent magnet Z has the two poles

thereof so relatively arranged with respect to:

the magnetic head 24’ and the magnetic pal-

let: 25 that said head and pallet are magneét-
1cally affected by poles of opposite polarity.
From this deseription it will be readily under-

stood that when the operator places the style

or pen-11 upon the paper carried by the trans-
mitter-platen in order to inscribe a message:
or character the spring by which the lever 24
1s supported is overcome, thereby causing

sald lever to be rocked hy the pressure on the

platen of such style or pen, and hence moving
‘the magnetic head 24’ upwardly. Thismove-
ment varies the magnetic attraction to which
the pallet 25 is subjected, the magnetic at-

traction on the upper corner or limb thereof

increasing and that on the lower corner or:
limb thereof decreasing, thereby rocking said-
pallet, and hence moving the rigid lever 26

into contact with its limiting-contact stop 29,

and also moving the spring-lever 27 into con--

tact with its limiting-stop 80. Similarly when

| pressure by the operator upon the platen

115

120
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125




IO

20

30

35

40

45

50

55

60

05

4 610,274

through the style or pen 11 is removed the |

spring supporting-lever 24 causes said lever
to rock to its opposite limit, thereby reversing
the above operation and causing the levers 26
and 27 torespectively contact with their limit-
ing-contact stops 28 31.
Inmybefore-mentioned patents,Nos.587,013
and 585,319, I show and describe a construe-
tion, arrangement, and mode of operation of
master-switch through which the shifting of
the paperis controlled at both ends of the line

~and for locking such switch in ‘““receiving”

position and for releasing and moving such
switch to the “transmitting” position. Inthe
present instance I retain substantially the
same features of arrangement, except that I
construct the switch of a single movable block
carrying the contact-pieces, as clearly shown
in Ifig. 4, instead of two separate blocks, as
In my prior constructions; but I still adhere
in the present case to substantially the same
locking and releasing arrangement of my
prior constructions with such obvious changes

or modifications as would be readily apparent

to one skilled in the art to adapt such devices
to the single-block switch.

The paper-shifter for effecting the proper
movementsof the paperisindicated somewhat
alagrammatically at g, Fig. 4, and more in
detall of construction and arrangement at Q,
Fig. 5, and consists, essentially, of a frame n,
sultably pivoted at ¢ ¢'. Suitably journaled
in this frame is a roller [, arranged to extend
across the full width of the paper and hav-

ing its journals arranged to project beyond

the frame at both ends thereof, as clearly
shown.
nals—namely, the one arranged at the right-
hand end of such roller, as viewed in Fig. 5—
is mounted a circular disk 64, which I shall
designate the ‘‘shifter-commutator.” This
commutator, together with the contact
brushes or springs 63 63', regulates the dis-
tance through which the paper is advanced
in & manner presently to be more fully ex-
plained. Upon the other orleft-hand end or
Journal of roller [/ is mounted a disk 68, simi-
lar to disk 64. The function of this commu-
tator is to control the battery connections of
the magnets of the escapements E E' and
also to control the battery connections of the
magnets of the reversing mechanisms R R/
at the proper time for unifying the relative
positions of the receiving and transmitting
peuns, and I therefore designate this commu-
tator as the ‘“unison-commutator.” As
above stated, this commutator is insulated
from roller [, and a collector-brush or con-
tact-spring 70 is arranged in continuous con-
tact therewith, and a second collector-brush
or confact-spring 69 is arranged to bear al-
ternately upon an insulation-segment or a
conducting-segment, of which said commuta-
tor 1s composed, according as it'is desired to

‘break or close the battery connections re-

ferred to. The paper is held to the roller /

by means of flat springs 32 33 34 35, between

Upon one of such projecting jour- |

| electromagnets s s'.

which springs and the under surface of such
roller the paper is held and advanced at the
proper time. In suitable supports imme-
diately beneath the roller / and arranged
parallel therewith is journaled a shaft 120,
upon which at points adjacent to the respec-
tive ends of the roller/are mounted suitable
paper-feed rollers 5 k. These rollers; & are
provided with broad peripheral faces, which
are roughened or corrugated after the man-
ner of the.ordinary paper-feeding rolls of em-
bossing telegraph-registers. T'he shaft upon
which said feed-rolls 7 k are mounted is ro-
tated by motor M through suitable gearing—
as, for instance, through constantly-inter-
meshing gears 7, respectively mounted on the
shatt m of the motor and the shaft carrying
said feed-rolls 7 k. Xrom this construction
and arrangement it will be seen that the feed-
rolls 7 k£ are rotated coincidently with the
actuation of motor M and that when such
motor is actuated all that is required in or-
der to effect thefeeding of the paper forward
18 to depress the frame in which the roller /
1s mounted and to which the paper is held by

75

30

go

the springs 32 33 34 35 wuntil the paper is -

pressed firmly against the peripheries of rolls
7 k, the direction of rotation of such rolls be-
ing predetermined. Theroller/, carrying the
paper, is normally held a sufficient distance
above the rotating rolls 7 £ to prevent the pa-
per from touching said rolls. This may be
accomplished in any suitable manner, as by
means of a suitable spring (not shown) suit-
ably attached to an arm projecting down-
wardly from the frame n and which carries
the electromagnet-armature o. The coils O O,
of which the part o, attached to the frame n,
1s the armature, are so placed relative to
sald armature that when energized by the
passage of a current therethrough said arma-
ture 1s attracted by a force suflicient to over-
come the tension of the retracting-spring,
thereby rocking frame 7 in a direction to
press the roller /, or, rather, the sheet of pa-
per carried thereby, down upon feed-rollsy k.
It will be remembered that in a combined
transmitter and receiver but one paper-
shifter is used, and therefore the foregoing
description applies as well to the shifting
mechanism of the receiver as for that of the
transmitter, for the sake of clearness of de-
scription and illustration the transmitting
and receiving arrangements being indicated
in different views of the drawings. |
The pen-arms 74 75 of the receiving instru-
ment, and which arms are arranged similarly
to the transmitting-pen arms 10 10, above de-
seribed, and which carry at their junction the
receiving pen or style 36, are supported upon
the pen-rest P when it is desired to move the
receiving pen or style over the paper without
marking. This pen-restisactuated in a ver-
tical plane by means of an electromagnetic
combination consisting of an armature 7, piv-
oted centrally above the polar projections of
A permanent magnet ¢
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is arranged to present its upper end in close

proximity to the central upper surface of
armature 7, while the lower end of said mag-
net is ﬂttaehed to the heel -iron or yoke by

which the magnets s s’ are united and sup-

ported.
- The escapements E K may be of the same
general form and arrangement as have here-
tofore been commonly.employed in this art
for the same purpose.

refer to the construction and arrangement of
escapement K, the same description applymﬂ'
also to the construction and arrangement of
escapement E'. This escapement consists of
a toothed wheel and anchor, the engaging por-

-tions of which permit of rotation in reverse
direction in the usual manner.

The anchor
is mounted in the end of a lever g, which car-
ries or is supplied on opposite sides thereof

or in.any suitable or convenient location with

two light armatures /i, respectively arranged
in front of and in codperative relation with
respect to the poles of electromagnets e f.

“I'his arm ¢ 1s moved to and fro between its

limiting-stops by alternately energizing said
magnets e f. H
these magnets, and hence the movements of

the escapement-levers, are controlled through
the relay-electromagnets B B', which relays I
designate the ‘‘escapement-relays.”

- relays are of substantially the same construc-

35

- armature-lever b b’ of such mawnets responds'

40

50

55
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tion and arrangement. The exact form and
arrangement are 1mmatella,1 so long as the

readily to changes in the dir ecmon of current
through the man'net windings—that is, I em-
ploy in this 1ewa1d polarized 1elays the arma-
ture-levers b b’ being alternately rocked into
contact with the 11m1t1nﬂ - contacts 0° b°, ac-
cording to the direction of the flow of euuent
Many d1 ‘erent arrangements may be devised
to secure the desned and proper reversals of
the direction of flow of the impulses of cur-
rent through windings of the magnets of the
polarized relays B B’, whereby the armature-
levers b 6" are caused to oscillate or vibrate

‘In a suitable manner toward and from the re-
spective limiting-contact stops 0° b® in order
to control the circuits of the magnets which .

regulate the excursions of the eseapement-
lever d,as will appear more fully hereinafter
in the description of the electrical action and
function of the apparatus. In Fig. 5 I have
shown at C C' suitable condensers or Leyden
jars of the type commonly used in telegraph-

work and suitably arranged in the circuit of -

the windings of the polarized relays B B’ as
one form of means adapted to the purpose of
suitably reversing the flow of the impulses of
current through the windings of the polarized
relays B B/, as  above mentioned. This same
object may be accomplished in many other

ways. Iorinstance, as indicated in Fig. 7,
I may employ in lieu of the Leyden jar °C a
common Faradic or induction coil AS.

- The construetion and
- arrangement areidentical on both sides of the
instrument, and therefore I will only briefly

The alternate energization of

These

This |

coll occupies the same relation in this modi-

fied arrangement as the relays A A’ in the

{ above - described arrangement—that is, the

primary windings of such induaction-coil are

included in encmt with the line- -wires, the_

secondary windings being included in eir-
cuit with the Wlndmﬂ‘s of polamzed relays B
B'. From this it will be seen that when a
current is flowing through the line-wire and
is interrupted or its stren ﬂ‘th changed induced

75

currents are temporar 11y pr oduced in the sec-

ondary, which flow through windings of re-

lays B B’ in reverse dlrecmoub, accordmw as
the primary current is increased or decreased

in strength. I have found this form of em-
bodunent. of my invention efficient for the
purposes desired; but I prefer the condenser
arrangement above described because of the
mﬂuenc,e exerted by said condenser upon Lhe
relay D.

The pen-arms 74 75 of the receiver are ac-
tuated from the shaft of the eseapement-
wheel ¢', and a rotative tension is imparted

to said shaft through a belt or other suit-

able connections (mdmated by dotted lines af

380

Qo

q*, Fig. 5) from the shaft of friction disks or

wheels L I/, presently to be more fully de-
seribed. The direction of the rotative ten-
sion imparted through said belt or other con-
nectmn 92 to the slmft of the escapement-
wheel g’ is controlled electrically through the
reversing mechanism R R/, presently to be

deser 1bed , Dy means of relaysA A',and which

by reason of their funection I desmnate the
““reversing-relays.” These 1ela,ys comprise
ordmmy neutral or Morse relays, depending

95
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upon the strength of current flowing through

the windings of the magnets thereof inde-
pendent of polarity for the performﬂnce of
their proper function.

The reversing mechanism R R’, by which
the direction of application of the rotative
tension imparted to the shaft of escapement-
wheel g’ is controlled,issubstantially the same

105

I10O

in the essential features thereof as that set

forth in my Patent No. 587,013 for the same

purpose, and therefore in the present appli-

cation it is necessary to give only a brief de-
scription of the constructionand arrangement

thereof in order to impart a full understand-

115

1ng herein of the operations of such mechan-

ism in conjunction and codperation with the
other parts of the apparatus. The friction-

disks L L' are carried in the free ends of sup-

plemental levers ¢° g%, which are secured to,

but 1nsu1ated from, the pivotal armature- le- |

vers G° q°, respeetwely, of the electromagnets
g’ g° so that said friction-disks may vibr ate

between the disks 57 58 57’ 58', mounted on

the shafts v’ v°. The disks L I’ are normally

held pressed against the disks 58 58', respec-
tively, by means of the retractile Spr-ings V°
v*, which springs nor mally'hOld both the sup-
plemeut&l levels g° g* and also the ar m&turen
levels g° ¢° away from the electromagnets g7

g%, respectively, and the disks L. I/ mth suf-
'ﬁment force aga,mst the dislks 53 58' to prevent
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rotation of said disks 58 58', except when per-
mitted to he moved by the release of the es-
capement-wheels ¢', when the anchors g are
actuated, and similarly the levers ¢® ¢° or ¢*
¢’ are not moved under the attractive force

of the electromagnets ¢* ¢® until the coils of

sald magnets are energized by a current of
sufficient strength to cause the retractiles 22
v? to be overcome, thereby effecting a move-
ment of the disks L " against the disks 57 57’
with sufficient force to prevent the rotation
of said disks 57 57', except when permitted
by the actuation of .the escapement-anchors
g. 1t will be understood that the gearing con-
necting the disk L with the shaft of escape-
ment-wheel g’ on one side of the apparatus
1s substantially the same as that on the other.
A rotative tension is imparted to shafts v’ v?,
upon which disks 57 58 57’ 58’ are mounted,
through the gearing &, which has been called
in this art the ‘‘equalizing-gear,” and this ro-
tatlve tension reaches the escapement-wheels
g' through the connections above explained.

"The GQUELIMIHO‘-U'B&I‘b G are actuated by suit-

able gearing from the shaft of the motor M,
and a torsmn -spring 4 v connects the equa,l—
1zing-gear  to shafts v’ v respectively, in
the usual manner.

In practice I prefer to pivotally connect the
supplemental levers ¢® ¢4, at points interme-
diate but adjacent to one of the ends thereof,
to the free ends of armature-levers ¢° ¢° thus
leaving the ends of said supplemental levers
g3 g* disconnected and free. Retractilesprings
v vt are arlanwed to act upon said supple~
mental levers ¢° g* at points midway the ends
of said supplemental levers, said springs nor-
mally acting in a direction to press disks L I/,
respeetwely, agalnst disks 58 58" when maﬁ‘-
nets g’ g° are deénergized and in a chre(,tlon
to press said disks L L’ respectively, against
disks 57 57" when said man*nets are enern‘lzed
to attract the al"mature-levers.

In order to reduce the magnetism of the
cores of the magnets g7 g% to a point such that
the attractive force exerted thereby upon the
armature-levers and supplemental levers will
Just retain the armature-lever in proper posi-
tion and permit the instant movement of said
levers under the influence of the retracting-
springs v*2* when such attraction of the mag-
net ceases, as by a complete cessation of the
flow of current throu gh the magnet-windings,
I introduace in series with the circuit of said

agnet-windings a resistance T an instant
before the armature-levers strike the magnet-
cores by the separation of such armature-le-
vers from their respective supplemental le-
vers, which separation is caused by the rock-
ng of the supplemental levers about their
point of- pivotal connection with the arma-
ture-levers.

The amount of torsion imparted to the
springs « v is regulated electrically through
the spring-balanced contact making and

breaking lever, which controls the 011'(3111’0 of y

motor M in the usual manner of the priorart. | or to bridge over the gap formed therein.

In order to prevent excessive winding of
the springs w v during the operation of the
paper-shifting apparatus, I provide a pin and
tooth ecarrier coupling between the motor-
shaft m and the shaft of the worm-gear of
equalizing-gear (, whereby an endwise move-
ment of either of said shafts effects a disen-

gagement of such coupling. Such endwise
movement of the motor-shaft may be conven-
iently accomplished by suitably connecting
the armature o of the magnets O O to the

“motor-shaft, as at 121, I‘lfr 3, whereby the

shaft and armature of motor M may be moved
by the pull of the magnets O O upon said ar-
mature o when the coils of said magnets are

70
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30

sufficiently energized, whereby the rotation

of such motor may continue without driving
the worm-shaft of gear G.

Reference sign D designates a suitable re-

lay for controlling the circuits of the paper-
shifting mechanism Q. The armature d of
this relay is normally held away from the
pole of such relay by a very slight spring d’,

the tension of which may be 1"eadl]y over-

come, and sald armature d plays between
the limiting contact-stops 60 61. The coils
of the electromagnet D and of the pen-rest
magnets s s' are arranged in parallel series
with the two line-wires coming from the dis-
tantstation. Saidline-wires X X' afterdrop-
ping branches through the coils of the es-
capement-magnets B B’ tothe condensers C C’
and thence through connection 2* to ground,
pass through the coils of relays A A’ and
unite in a common wire x x', which is con-
nected through the wires o* 3 to the coils,

respectively, “of magnets s s and of magneb
D, said connections «° 2° finally uniting and
being connected to earth, as at E? through
connection #*. The magnets s s’ of the pen-
rest apparatus are so constructed as to have
considerable self-induction, while the relay-
magnet D 1s so constructed as to have as
small a self-induection as is possible. .
thisarrangement it will be seen that the mag-
nets ss’ and D are respectively acted upon
alike by currents arriving from the distant
station over either of the line-wires reaching
their respective windings. It will also be
seen that the armature d will be attracted
by the weakest current arriving from the dis-
tant station over either of the line-wires X
X'. It will also be seen that when a com-
plete reversal in direction of flow of the arriv-
ing current, which would ordinarily cause a
gap of nentrahty in the cores of relay D suf-
ficient to permit the armature d of such re-
lay to be moved against its limiting back-stop
61, under the influence of the weak retractile
d’ does not permit the said armature d to
fall away from the core of such magnet D, by
reason of the counter electromotive force set
up by the self-induction of magnets s s’ to-
ward such relay D, and which counter elec-
tromotive force is sufficient to instantly de-
stroy such neutrality in the core of relay D,

QO
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whenever the direction of currentis reversed,

the magnets s s’ being so constructed and m-'

ranged that the- self-induction thereof sets

up a sufficient counter electromotive force
to overcome the retractile d’, and hence pre-
vent the armature d from falling or moving

away from the core of magnet D during such

~reversal in the direction of flow of the cur-

10

.[5

20

rent sufficient for such armature to contact
with its back limiting-stop 61, said armature

being permitted a movement to contact with

such back-stop only when there is an entire
cessation of flow of current through the line-

wires.

I will now describe the conjoint Opemtmn
of the several mechanisms above referred to,
and as the action of the two halves of the ap-
paratus connected, respectively, by the line-
wires X X' are essentially identical I will
confine my description to the -action of the
parts on the left-hand side, except where the
conjoint action and operation of the parts of
the apparatus on both sides 1s necessary to
the attainment of the desired results and

25 funetions.

35

4ﬁ

In the drawings, 'ig. 4, the m&stel* switch
S is shown in the proper position for trans-
mitting a message. A battery I, consisting
of a suitable or desirable number of elements
for the purposes required of if, supplies the
current for throwing into action the several
parts.
connected through wire 37 to contact-spring
38, switch-block S, wire 39, lever 26, contact-
limiter 29, wire 40, and with lever 8" contact-
ing with limiting-stop 12 and lever p° con-
tacting with limiting-stop 17 the current

passes from wire 40 through a resistance T,

which in practice should contain a suitable
ohmic resistance—say, for illustrating pur-
poses, eight hundred ohms—=to wire 45, thenee
to switch-block S, contact-spring 40, and to
line-wire X. Now, supposing the arrange-
ment illustrated in Fig. 5 is the receivingin-
strument of a distant station, I will proceed

~to trace the current, which, according to the

_50

53

above explanation, arrives from the trans-
mitting-battery through the variouns circuits
above mentioned and theline-wire X. Atthe
receiving-station, Fig. 5, the current enters
through line-wire X, passes through wire a?,
the coils of the relay-magnet A, wire z, con-
neetions x* and «°, and the coils of magnets
s &', and relay-magnet D, in parallel, and con-
nection z* to earth at E2. Referring back to
the apparatus and arrangement at the send-

ing-station, as indicated in Fig. 4, it will be
seen that the current from battery If, after

~traversing the path described to the lever 26

6o

and stop 29 passes thence to wire 40. Atthe
point b* the current divides, part passing on
through the resistance I, and thence,on as

above pointed out, the other part tracing a
similar circuit on the right-hand side, thence

through connection 40 to line-wire X’. This
portion of the battery-current enters the re-
ceiving instrument at the distant station, as

'111*[111311:10*-0011‘[&013 60, e

br ush-splmﬂ Ga, eommutat{)r 64,
T'he positive pole of the battery K 1s-

| same time the rotation of the ar
motor M thus insured causes the gearing ¢ to-
effect a rotation of the shaft upon which the-
feed-rollers 7 k& are mounted, and hence the

traverses a path on the right-hand side of the
apparatus similar to that above described
with respect to the left-hand side of the ap-
paratus, finally finding earth at K2

is sufficiently strong to cause the armature d
of relay-magnet D to be attracted by said

magnet,thereby breakingcircuit between said
and the limiting-contact 61 and es-

armature
tablishing cireuit between said armature and
the limiting-contact G0. Thesearriving cur-
rents just. referred to are also of suf ment
str ngth to sufficiently energize the magnets
s s' to cause the pen-rest P tc) he elemted S0
that the pen 36 cannot mark upon the paper.

This arrangement of circuits is advantageous -
for the reason that it secures the posmwe op-
eration of the pen-rest magnets s s’ through

Krom
thisit will be seen that current from both line-
wires X X' simultaneously enters the coils of
magnets ss' and of relay-magnet D and which

| indicated in Fig. 5, through line-wire X' and.

7©
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the combining of the weak thrl*ems either of --

which alone is insufficient.

The local action in the recewer dueto the -_

QO

closing of the circuit bebween armature dand

at the receiving-station, as follows from the
positive pole of such battery through wire
59, armature d, limiting-contact 60, wire 62,

fr'mle N,
wire 65, the coils of magnets O O wire 60,

the wmdm os of motor M andcl thencc to ‘nhe
The effect of-

negative pole of battery H.
the completion of this circuit is to cause the

magnets O O to attract the armature o, there-

fects a completion of
the 011*{31111; of a 100&1 battery H, Fig. §, located

95

ICQO

by rocking frame n downwardly, thereby |

‘pressing the paper, which is held to roller [

by springs 52 33 34 35, tightly down upon the
peripheries of the feed: rollers 7 k. At the

paper is advanced and roller [ is revolved,

and with it commutator 64 is also revolved a
icient distance for the spring-brush 63 to-

suf
be removed from a cauductmnf -segment and
to rest apon an insulationeseg}ment of said
commutator, thereby breaking the above-de-

seribed local-battery circuit atter the paper:
has been advanced a predetermined step, de-
pendent upon the relative size and arrange--
ment of the segments of commutator 64, The-
breaking of this cireunit, as above indicated,

105

mature of

110

115

120

causes the armature o to be relieved of the-.
magnetic attraction exerted thereon by the-

electromaﬂ*nets O O, thereby permittmn‘ the.
luence of

frame n t{) again rise under the in
the spring above referr ed to and which is not

shown in the drawings, and this movement
roller [ and springs

of frame 7. also elevates

52 33 5435, carrying between them the paper,
which is thereby carried out of contact with
the feed-rolls 7 &, which thereafter may or
may not rotate so far as this particular cycle
| of operation is concerned. .

If at the begin--

125

I30




10

20

25

30

35

40

45

50

55

ning of the operation above described the
governing-lever 55 is in contact with the lim-
iting-stop o0, then a motor-circuit will be es-
tablished as follows: from the local battery
H, through wire 59, lever 55, contact 56, wire
54, resistance 53, the motor-windings, and
thence back to battery H through wire 67.
Hence the rotation of the shaft upon which
are mounted the paper-feed rolls 7 &k may con-
tinue after the paper-carrier is elevated out
of contact therewith. The motor continues
to revolve, thereby adding torsion to the
springs « v, until finally the increasing pres-
sure of the worm-shaft of gear G upon said
lever 55 overcomes the spring 556, by which
sald lever is normally held in contact with
the limiting-stop 56, thereby breaking the
motor-circuit through this lever and contact.
The attraction of the armature o by the elec-
tromagnets O O, as above described, effects
a longitudinal movement of the motor arma-
tare and shaft, and hence a breaking of the
coupling P*, by which the motor-shaft is cou-

- pled to the worm-shaft of gear G, thereby ar-

resting the addition of torsional tension to

springs « v by arresting the rotation of such

worm-shaft. Ilence in either case an undue
winding of springs w v is provided against.
In order that the battery-current may not be
short-circuited through the lever 55 and the
motor-windings back to the battery when said
lever 55 is in contact with limiting-stop 56,
thereby preventing the energizing of magnets
O O from performing their proper functions
whenever it may be desired to effect a shift-
ing or advancement of the paper with said
lever 55, contacting with said stop 56, I in-
terpose in the said lever-circuit a sufficient
resistance 55 to insure the flow of current
through the windings of magnets O O when-
ever the circuits of said magnet-windings are
closed. | |

The movement of the paper-shifter above
described constitutes what is known as a

‘“half-shift ’—that is, the paper is advanced
thereby approximately only one-half the
space of a line of writing, and the shifting
mechanism remains in this position during
the succeeding operation of recording the
transmitted message by the receiving-pen

“and until the operator at the distant station

desires to again advance the paper, as will
presently be explained. When the paper-
shifting roll [ began its rotation to advance
the paper the half-step above explained, the

- brush 63 of commutator 64 rested upon a con-

6o

ducting-segment of such commutator, while
the spring 69 of the commutator 68 at the
opposite end of the roller / rested upon a
non-conducting orinsulation segment of such
commutator 63; but at the completion of the

half -shift rotation of roller [ above noted

the reverse of these conditions exists and the
local-battery circuit is broken between the

spring 63 and its commutator 64; but current

from local battery H finds a path from such
battery through wire 59, wire 59, spring-con-

y

610,274

tact 70, commutator 68, brush 69, wire 69’ to
point z* of wire 71, where the current divides,
the current on the left-hand side of the ap-
paratus passing through the coils of magnete
of the escapement K, wire ¢°, escape-relay-con-
tact stop 0% armature b, wire 78 to battery H.
The other part of the current passes through
wire 71 to the apparatus on the right-hand
side of the instrument through the coils of
escapement-magnet ', connection 1<, escape-
ment-relay-limiting stop 6% armature b', and
returning to battery II through wire 78
The armature-levers a a’ of the magnets of
relays A A’ are also in electrical connection
with wires 71 through wires 7° f*; but under
the conditions above named said levers are in
contact with their back-stops a® a, the line-
current entering the apparatus at the receiv-
ing-station at this stage of the operation over
the line-wires X X', and which, as above

pointed out, flows through the coils of revers-
ing-relays A A',beingofastrengthinsufficient.

to effectan attraction of said armature-levers,
so as to move the same into contact with the
limiting - stops a* a®, and hence under the
conditions above named no current flows
through the wires f3 f4,

- With the parts in the position above de-
scribed I now return to the transmitter.

The operator at the transmitting -station
begins to move the transmitting-pen 11 out-
wardly, thereby lengthening the distance be-
tween pen 11 and the interrupter W. This
movement effects a rotation of the pen-drum
2 and shaft 1, thereby rocking lever p through
the frictional engagement of said lever with
sald shaft, said lever being rocked against its
limiting -stop 14. The lever p° responds to
the rocking motion imparted to said lever p

through the magnetic attraction exerted by

said lever p upon the magnetic pallet 9/,
whereby the lever p°is rocked into contact
with the limiting-stop 18. This contact es-
tablishes a new condition of line-current, as
follows: The current from battery F flows to
wire 40, as before explained, thence instead
of passing through the high resistance I, as
above explained, it finds a short path through

wire 47, lever 8', limiting-contact 12, wire 48,

}

limiting-contact 18, lever »°, wire 45, switch-
block S, spring 46, and line-wire X. Thusby
shunting around the high resistance I it will
be understood that a current of greatly-in-
creased strength is sent over the line-wire.
This current of increased strength arriving at
the distant receiving-station divides at the
point z, a part passing on through the coils
of the escapement-relay B and to the con-
denser C, while the other part passes through
the coils of relay A and finally finds ground
at K< as before described. The increased
strength of the current flowing through the
windings of relay A effects such an energiza-
tion of said magnet as to cause the magnetic
attraction exerted thereby upon the arma-
ture-lever a to overcome its retractile and
move sald armature-lever into contact with
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plained.

‘61’._0,2’5’4 - )

its limiting-stopa?”. This oper FLthIl closes the

“circuit of the local receiving-station battery

H, as follows: from the posﬂzwe pole of said

‘battery through wire 59, wire 59, spring 70,

commutator 68 brush 69 wire 69’ wire 71

‘there chwdmg, a part passmw thlouﬂ"h the
coils of escapement-magnet ¢ and returmng
“to battery H through wire 78, as above ex-
Anether part Aows. from wire 71

through wire f*, armature-lever a; 11m1t1ng-—'
contacs stop a’, wire 73, wire 91, lever g le-

ver ¢°, the coils of revelsmﬂ'-maﬁmet g', wire
' 72', and thence to the batter y

1ng of the coils of magnet ¢7 eff
nlent of lever ¢° ¢° a,n'amst the action of the |

The energiz-
ects a move-

spring v% thereby pressing the disk L into

| enwaﬂement mth disk 57, and hence thr ough

the gearing ¢~ 1mpartmﬂ' & 10tat1ve tension

~ tothe shaft of escapement ¢’ in a direction

20

20

35 &

to rotate sald shaft so as to move the receiv-
ing-pen arm 74, actuated thereby, and the pen
56, carried by said arm, an extent and in a
d11e(3‘r1011 COT I‘eSpOIldl'ﬂC" to the movement

~originally Imparted to the transmitting-pen

arm 10and pen11. Simultaneously with the
above operation the escapement-relay B is
actuated in the following manner: The in-

creased potential of the arriving current due

to the removal from the 01]:'(311113 traversed
thereby of the resistance I—say of eight hun-
dred ohms—causes a temporary d1v1d1nfr of
the current at the point z upon entermﬂ'

the receiving instrument, a portion passing

on through the coils of relay A and on to
oround at E2 as above explained, and another
pm tion passing through wire b7, the coils of
escapement-relay B, and into the leaves of
the condenser C. Tlu's energization of the

- escapement-relay magnets B Whleh, as above
40

explained, are polam?ed 1elays effects a rock-

Ing of the armature-lever b out of contact

with the limiting -stop 6* and into contact
with 1111]11;1110'-81301) b3, thereby breaking the

- circuit through the coils of magnet ¢ in the

55

local - ba,tterjy circuit and at the same time

completing the local-battery circuit as above
traced from wire 71 through the coils of es-
“capement-magnet f, wire ba contact-stop 0%, |
“armature- level b, and to b&ttely H thr 0110']1_

50"5! |
‘the coils of magnet e deenelmzes sald mag- |

wire 73. The bleakmw of the circuit throuwh
net; and the completmﬂ' of the circuit through
the coils of magnet f energizes said maﬂ*net

Therefore the a,nehm -lever ¢ 1is relieved of

attraction toward the core of magnet e and

18 attracted by the core of magnet £. At this

: 6o

instant the friction-disk L is traversing the

space between its driving-disks 58 57 and.
toward said disk 57, and hence the escape-
ment ¢’ is relieved of a rotative tension, and

hence does not rotate when released by the
movement of the anchor above explained.

Accordingly the anchor enters the opposite
side of the escapement-wheel before the

wheel L has completely reéstablished a rota-
tive tension upon the said escapement-wheel,
ﬂnd any movement of the escapement- wheel

toothed wheel .

the distant receiving-station.
fect of the fall of potentml in the arriving

when such rotative tenmon 18 1eestabllshed'.

is limited to the slack or lost motion between
the parts, which is inappreciable.  The oper-

.70...

ator at the transmlttmmstatlon continues to

{ move the pen-arm 10 and pen 11 outwardly,

thereby continuing the rotation of shaft 1 of

the pen-drum 2, a,nd hence also of magnetic .

"The continued 101331;1011 of

75

this toothed wheel effects a rocking of pallet

3 through the magnetic attmehon exerted
tllereon by the teeth of such wheel, which are
in proximity to said palliet,therebyr oc]uno*the
lever 8" out of contact with the 11m1131110*-bt0p
12 and into contact with the stop 13. This
movement breaks the circuit thmuo‘h wire
47, lever §', and btop 12, as above explalned
and which circuit coutamed no resistance,

and hence the line-circuit from the local bat-

tery of the transmitting-station is caused to

| low again through the resistance I of, say,

eight hundred ohms At the same tlme an

'addltlonal resistance K of, say, two hundred

ohms is introduced in pamllel with the re-

sistance I (eight hundred ohms) by the cur-

rent flowing from battery F to wire 40 through

8o

90 -

the above- descrlbed circuit, dividing at the | .

point /% a part passing throm ghr esistance I to
wire 45, and thence to line-wire X, as before

mre K, res1stanee K, (twohundred ohms,) st0p

95

*'descrlbed while the other part passes through

wne48 stop 13, 1evel p°,and wire 45toline-

arranging of the resistances I (elﬂ'ht hundred
ohms) and K (two hundred ohms) in parallel
in the same circuit effects an introduction of
a resulting resistance of, say, one hundred
and sixty ohms 1n the cir cmt of the line-cur-
rent, and since thiseircuit in the immediately

‘wire X, By a well known electrical law the '

10W

105

precedmﬂ' step in the operation, as above ex-

plained, included no resistance ‘the result 18
a fall of potential of the current arriving at
T'he only ef-

current observed at the receiving-station isin
the action of the escapement E, the fall being
sufficient to cause a temporary flow of Bulrent
through the coils of this relay from the con-
denser C, thereby 1mpal131no an opposite po-
larity to said magunets B, and hence rocking
the armature b to again ‘contact with stop %
and out of contact with stop b2

deénergized and magnet ¢ to be again ener-

gized, 1;1161 eby 1 oekmﬂ' the anchor ¢. Afthis

pomt the ratchet ¢’ is undel a rotative ten-
sion, and hence the movement just described
of anchor ¢ g permits said ratchet to rotate one-
half a step or tooth. The continued move-
ment by the operator at the transmitting-ste.-
tion of ‘pen-arm 10 and pen 11 effects a con-
tinued rotation of toothed wheel w, the mag-

‘netic action of the teeth of which upon pallet
3 restores the lever 8' to position contacting
with stop 12, and hence ther eby 1eestabhsh- |
ing through the wire 47 lever 8', stop 12, wire

_4:8 and on, as above explained, the pabh of no
116815313311(30 for the line-current, thereby in-

I10

This &Cthll -
causes magnet f of the escapement E to be
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creasing the potential of the current arriving

~at the receiving-station and again causing a

| §O,
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flow of line-current through the windings of
polarized relays I3, and a consequent vibra-
tion of the armature-lever b, back again into
contact with stop 6% and out of contact with
0% and hence again breaking the local circuit
of magnet e and completing the local circuit
of magnet f, thus again rocking anchor g, and
a consequent rotation of escapement-wheel ¢’
another half step or tooth. The continued
movement of the transmitting-pen arm 10 and
pen 11 thus eifectsa vibration of lever §', and
hence alternately a rise and fall in the poten-
tial of the line-current by cutting out and in
the resistances I K in parallel, and hence se-
curing a reversal of direction of impulse of

~current through the polarized relay I3, there-

by effecting a proper actuation of the anchor
g to cause the escapement to perform its
function of duplicating in the receiver arm
and penthe advancing movement of the trans-
mitting arm and pen. This action continues
without other derangement of apparatus or
circuits, except as above noted, until the

‘movementof the transmitting-pen arm in the

direction noted ceases and a reverse move-
ment—that is, a shortening of the distance
between the pen 11 and the interrupter W—
occurs. This movement of pen-arm 10 causes
the pen-drum 2 and shaft 1 to revolve in a
direction opposite to that above deseribed,
thereby causing the frictionally-engaged Ie-

-~ ver p to be rocked into engagement with its

limiting-stop 15, where it is held during the
continued rotation of shaft 1 in the same di-
rection, the said shaft being permitted a con-
tinued rotation in the direction indicated by
overcoming the resistance of the frietional en-
gagement of lever p therewith. This move-
ment of lever p through the magnetic attrac-
tion exerted by said lever on pallet p’ causes
lever p° to rock against limiting-stop 17. Now
with lever 8’ contacting with limiting-stop
18 the line-current condition is as follows:
Current from the battery I passes to wire 40,

-as before explained. Thence it divides, a por-

tion passing through resistance I (eight hun-
dred ohms) to wire 45, and thence toline-wire
X, and the other portion passes through wire
47, lever 8, stop 13, wire 49, resistance J—say
of eight hundred ohms—to stop 17, lever p?,

~wire 45, and thence to line-wire X, as before

explained. According to the electrical law
before mentioned the interposition of the two
resistances I J, each of, say, eight hundred
ohms, in parallel in the line-circuit results in
the introduction of a resulting resistance of,
say, about four hundred ohmsin the line-cir-
cult, which under the precedingly-described
condition contained a resistance of only one
hundred and sixty ohms. The fall of poten-

tial of the line-current resulting from the in-
creased resistance from one hundred and
sixty to four hundred ohms through which
such line-current is compelled to flow causes
‘the energization of reversing-relay A to fall

effect if.
‘half step or tooth rotation of the escapement-
- wheel g’ which should have resulted from the
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to such a point as to permit the retractile of
armature-lever ¢ to withdraw said lever from
contact with limiting-stop a*and info contact
with its back-stop ¢®. This movement breaks
the current of the local battery H through
the coils of reversing-magnet ¢’, and hence
permits the frietion-disk L, under the influ-
ence of spring 23, acting upon levers ¢ g% to
be moved from engagement with disk 57 and
to be again pressed against the friction-disk
58, whereby a rotative tension in the opposite
direction to that above described is imparted
to ratehet ¢’ through ¢* which rotative ten-
sion 1s exerted in a direction to remove the
receiving-pen arm 74 and pen 36 in a direc-
tion to shorten the distance between the es-
capement K and the pen 86 and correspond-
ing to the similar movement of the transmit-
ting-pen arm 10and pen 11. The fall in the
potential of the line-current last above noted
causes a further discharge of current through
the coils of relay I3 to take place from the
condenser C; but as the last above-described
position of armature-lever O was due to a dis-
charging impulse of current from the con-
denser C of course a further discharge from
the condenser produces no effect upon the
polarized relay I3, and hence the escapement-
anchor ¢ is not disturbed from the position
occupied thereby, as determined by the last
position of the armature-lever 6. A contin-
ued movement by the transmitting-operator
of the pen 11 toward the interrupter W causes
the lever 8’ to break contact with stop 13 and
to make contact with stop 12, the lever 9° re-
maining in contact with stop 17. The elfect
of this movement of lever 8’ is to break the
parallel cireuit, including resistance J, the
shunt-circuit of no resistance being main-
tained open by lever p° being out of contact
with stop 18§, and hence the line-current con-
dition 1s the same as ab the beginning of the
operation—namely, the said line-circuit in-
cludes the resistance I of eight hundred ohms.
T'he result of thisincrease in resistance in the
line-circuit from four hundred ohms to eight
hundred ohms is a fall in potential of the line-
current. Since, however, the armature-lever
a of reversing-relay A has already been with-
drawn by its retractile when the fall in poten-
tial of the line-current occurred by the intro-
duction therein of the four hundred ohmsg’
resistance above noted, of course no effect is
observed in said reversing-relay by a further
fall of potential of the line-current due to in-
creasing the resistance therein from fourhun-
dred ohms to eight hundred ohms. Ifor the
same reasons no etfect 18 produced 1n the po-
larized relay B, as only a further discharge
from the condenser takes place; but this
does not have any effect, for the reason that

‘the position of armature b is that in which it

was left by a discharge from the condenser,
and of course a further discharge does not
Krom this 1t will be seen that the
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movement of lever 8’ from stop 13 to 121s lost.

However, the conditions are such that a half

step or 13001311 rotation of such escapement-
wheel ¢ is also lost when a reversal of the
movement of progression of the pen-arm 10
occurs with lever §' contacting with stop 12,

a8 above described, and as the reversals 111

the direction of movement of progression of

- the transmitting-pen armsoccur indifferently

IO

- I§

20

25

1 30

35 1

- suppose the operator ci,t the transmitting-sta-
40

45

whether said lever 8 contacts with stop 12
or stop 13 the errors by loss of half-steps of
rotation of the escapement-wheels ¢’ occur
about equally in both directions, and the re-
sult npon the reproduced message is there-
fore practically neutralized. This result will
be more readily comprehended when it is re-
membered that the distance through which
the pen-arm moves by one half step or tooth
rotation of the escapement-wheel is in prac-
tice and in the size of apparatus employed
by me only about one one-hundredth of an
inch. The continued movement of progres-
sion of the transmitting-pen effects an in-
crease of potential of the line-current by
reducing the resistance, as above expl&med
ther eby effecting an actuatwn of therelayBin
the opposite dueotlon and soon, The move-

ments of the pen 36 in two directions and the

function and mode of operation of the several
mechanisms whereby such results are accom-
plished by the corresponding movements of
the transmitting-pen arm 10 having now been
explained, I will proceed to describe the mode

~of operation by which the pen 36 at the receiv-
nfr-smmon 1s lowered upon or raised from the

paper to efiect a recording of the transmitted

message.
that the pen 1is 1est1nf>* on the paper.

Now

tion raises the pen 11 from the paper, thel eby
relieving the downward pressure ther eon, al-
lowing the platen to rise under the influence
of the spring acting on arm 24, and thereby
allowing the man'uetlc head 24 to move dowi-
wardly or to the reverse position thereof from

- that shown in Fig. 4 and occupied by said

50

lever and head dm ing the movements and op-
erations above deser 1bed 1The movement of
magnetic head 24" will effect a movement of
pallet 25 in a direction to cause lever 26 to
break contact with stop 29 and to make con-

~ tact with stop 28 and to cause spring-lever 27

55
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to break contact with stop 30 and to make con-
tact with stop 31.
E' will thereupon be made from the positive
pole thereof, through wire 37, spring 38, block

S, wire 39, lever 26, stOp 28, wire 44/, and wire

4:L to Mound at B2 From the other pole of

_battery If the circuit leads through wire 41,
spring 42, wire 43, spring-lever 27 stop 31

and wire 40 to the ]me -wires X X, a‘s befme

- explained, finally reaching gl,ound at K* at

.- nms tation.

the 1’-eeeiving—station, thereby actuating the
pen-rest magnets s s’ in the proper direction
to raise the 1est P to allow the receiving- -pen
36 to be raised from the paper at the receiv-
Having completed aline of writ-

Theforegoing desel Iption assumes

‘rotation of the paper-carrying roller /.

T'he circuit of the battery
first above. desellbed

ing, the next step in the operation is to shift

i

the paper forwardly to present a fresh sur-

face for further signaling. In order to ac-
complish this result, the opelatm places the
point of pen 11 upon the button or rod S?and
presses thereon. The operation that takes

79

place and the construction and arrangement

whereby such operation is accomplished are
fully set forth and described in my patent

75

above mentioned and will therefore he re-
ferred to herein only briefly and in order that
an understanding may be had of the com-

plete apparatus.

ing of the switch-block S in such a manner
as to cause the contact-springs 33 42 to rest

~upon 1nsulation or blank spaces, thereby dis-

connecting the battery I from theline-circuit.

Responding to this cessation of current in the

line-wires X X', thearmature d of relay D falls
away from its magnet, thereby breaking con-

ing contact between said armature and stop

61, whereupon the following local action takes
The current

plaee in the distant-receiver:
passes from the local receiving-station bat-
tery H through wire 59, lever d, stop 61, wire
61', brush 63’ which under the condﬂswns
above expl’ained has been left by the last
movement of paper-roller [ upon a conduct-
ing-segment of commutator 64. Therefore

the current passes from said brush 63" to

commutator 64, frame n, the coils of mag-

The downward pressure on .
the space-button or push-rod S?effects a shift-

30

tact between said armature and stop 60, mak-

QO

95

100

nets O O, wire 66 the wmdmﬂ's of motor M

and wire 67 to battely . The energizing
of the magnets O O effects an attraction of
armature o, and hence a lowering of the pa-
per-carrying roller .upon the pempheues of
feed-rolls 7 k which arenowrevolving through
the actuatlon of motor M and the gearing

105

connecting the motor-shaft m with the Shaft

upon which- the feed-rolls 7 & are mounted.
Thus the paper isadvanced in the same man-
ner as before explained, thereby effecting a
This
rotation of said roller through a distance cor-
responding to one-half the space between the
lines of the writing causes the spring-brush
63" to leave the conducting-segment of the
commutator 64 and to Iest upon an insula-

ITO

115

tion-segment, with brush 63 contaetlnw with _

a conductmmsewment of such eommutatm

The parts bemﬂ' now in the relative positions

occupied at the beginning of the operations

battery circuit caused by the brush 63’ leav-
ing a conducting-segment of commutator 64
relieves the armature o of the magnetic at-

traction exerted thereon by magnets O O and
permits the frame 7n to return to its normal

position, carrying the paper out of contact
with the feed-rolls 5 k. Thesame rotation of

‘roller ! just described, and which caused the
conducting-segment of commutator 64toleave
brush 63","&150 causes the conductor-segment
of commutator 63, upon which brush 69 has
been resting since the injtial rotation of said

120

the break in the local-

125

130




10

20

30

35

40

55

60

rent over the line-wires suffi

shatt first above described, to leave said

- brush 69 and bring an 1115111at1nﬁ -segment
-under said brush.
~capement-magnets e f with the local battery

The eonnectlon of the es-

H is thereby broken, and as the reversing
mechanism 12 R’ are alre ady at rest, as above
mentioned, with the disks I I/ in p031t1en to
drive pen 36 to the lett-hand side of the in-
strument, the pen 36 is moved quickly to the
upper left-hand corner of the writing-field,
the anchor ¢ being vibrated freely throu h
1ts engagement with escapement - wheel ¢,

sald enehor not being attracted by either of |

magnets ¢ 7, the en'emts of said magnets be-
Ing bl‘oken, as above explained. The posi-
tion to which the receiving-pen is thus moved

- with reference to the receiving writing-field
corresponds exactly to the position occupied

by the transmitting-pen 11 when resting on
space-key S°, the movement of the pen-arm

- 74 beilng ﬁnally arrested by suitably or con-
- venlently arranged stops or in any desired

manner, as 1s common in the art. These
1nitial relative positions of the transmitting
and receiving pens are called the ‘‘unison”
positions, because the said pens occupy ex-
actly corresponding positions with reference
to their respective writing-fields. Simulta-
neously with the depression of the shifting
button or rod 5% by which the switch S is
actuated to break the line-circuit, a circuit
1s established from the battery I through
wire 37, wire 80, block S, contact- -spring 92,
wire 93 brush Oi eemmutator 95, wire 84
the coils of mawnets 35, wire 386, and back to
battery If throucrh wire 41, Ar mnﬂ'ed in this
circult are smtable devices adapted to be ac-
tuated by current flowing through said cir-
cuit for advancing the paper at the trans-
mitting-station. The operator at the trans-
mlttlnﬂ -station finally removes the pen 11
from Lhespace keyorpush-rod S*and aspring
(not shown) or other suitable device returns
the switeh S to its normal or initial position
ready to perform its function upon repeating
the cycle of operationsabove described. This
movement of the switch S breaks the local
transmitting - station - paper-shifting - device
circuit at the contact 92 and also sends Cur-
clent to cause
armature d to be attracted by relay-magnet

‘Datthereceiving-station, thereby completing

the local-battery circuit at the receiving-sta-
tion through the paper-shifting meelmmsm
as before e*{plmned, and henee eompletnw
the shifting of the paper at this station. At
the same time switch S closes, through con-
tact 31, a local circuit of battery I which in-
cludes the shifting mechanism of the {rans-
mitting-station, thereby completing the shift-
ing of the paper at the transmitting-station.
The parts are now in position for further
communication, and the operation proceeds as

“above explained.

In the foregoing description I have given
the resistances I, J, and K arbitrary values.
This has been done for the purpose of ¢learly
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| conveying an understanding of the various

operations which take place. It is to be un-
derstood, however, that these values are
merely relative and ot necessity are depend-
ent upon the conditions of battery, lines, &e¢.,
met with in actual practice, as will be read-
ily understood by persons skilled in this art.

IHaving now set forth the object and nature
of my invention and a form of apparatus em-
bodying the same and having described the
construction, arrangement,
mode of operation of suchapparatus, I desire
it to be understood that I do not confine my-
self to the exact details of construction and ar-
rangement specifically shown and described,
as many changes therein and variations there-
from would readily suggest themselves to per-
sons skilled in the art and still fall within the
spirit and scope of my 1nvention; but

What I do claim as new and useful and of
my own invention, and desire to secure by
Letters Patent of the United States, is—

1. In a telautographic system, a tmnemit—-
ting-pen, a recelving-pen, a line-circuit and

a source of electric eulrent means for con-
necting one of the poles of said source of cur-
rent to the line-wire, a circuit-changer actu-
ated by the movement of the transmitting-
pen in the plane of the record-surface for
initially varying the resistance in the line-
circuit, thereby initially varying the strength

of the currentsent to line-wire, an additional

circuit-changer actuated by the changes in
the direction of movement of progression of
the transmitting-pen for introducing in such
circuit additional resistance variations, there-
by additionally varying the strength of the
current sent to line, means arranged to be
thrown into action by sachinitial variations
in current strength for actuating said re-
ceiving-pen, in the movements of progres-
sion thereof, and means arranged to be thrown
into action by such additional variations in
current, strength for changing the direction

of the movements of progression of the re-

celving-pen, as and for the purpose set forth.

2. In a telautographic system, a primary
circult, a transmitting-pen, a transformer a
derived circult and a receiving-pen, a circuit-
changerarranged to be actuated by the move-
ments of the transmitting-pen in the plane of
the record-surface for varying the path of the
line - current without varying the polarity
thereof, each path including a resistance
varying from that in the other path or paths,
whereby through such transformer currents
of alternate direction are produced in the de-
rived circuit, and means arranged 1n said de-
rived circuit and adapted to be actuated by
the currents of alternate direction induced
therein for controlling the movements of the
receiving-pen in the plane of its record-sur-
tace, as and for the purpose set forth.

3. In a telautographic system, a line-cir-
cult, a transmitting-pen and a receiving-pen,
a circuit-changer arranged to be actuated by
the movements of progression of the trans-

funetion, and
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mitting-pen for initially Varymﬂ' the p‘"bth of

the line-current without varying the polarity

‘thereof, an additional circuit-changer ar-.
ranged to be actuated by chan ges in dlrectmn

of 1he movements of progression of the trans-

‘mitting-pen for additionally varying the path

of the line-current without varying the po-
larity thereof, each path including a  different
resistance, Whereby the strength of line-cur-
rent is initially and addmwnally varied with-

~out varying the polarity thereof, magnets for
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varying polarlty in said derwed circuif

controlling the direction and extent of the

| movemente of progression of the receiving-
pen, circuits for said magnets, and a trans-
formerarranged to generate currents of vary-
ing polamty from said initial and additional

variationsin strength of the line-current of

fixed polarity, said currents of varying polar-,

ity arranged to traverse the cireuit of the

magnets which control the extent of move-

ment of progression of the receiving-pen, as
and for the purpose set forth.

4. In a telautographic system, a line-cir-

cult, a transmitting-pen, a derived circuit
and a recelving-pen, a circuit-changer ar-

‘ranged to be actuated by both the contlnued

movement and also by variations in the di-
rection of movement of progression of the
transmitting-pen in the plane of its record-
surface, and adapted to vary the path of the
line-circuit, each path including a different

resistance, whereby on each chano'e of path of

the line- 011:'011113 the strength of the lme current
1s.varied without varying the polarity thereof,
a transformer opera,ted by said changes in
current strength for inducing eurrents of
y PO-
lal*lzed magnets arranged in said derwed Cir-
cult and Vana,bly dctuated by such currents
of varying polarity, said magnets arranged
to control the extent of the movements of
progression of the receiving-pen in the plane
of its record-surface, a pole-changer for the
line-current arranged to be a,ctua,ted by the
movements of the transmitting-pen toward
and from its record-surface, and a magnet

~arranged in the line-circuit and aetuated by
such ellfm ges in polarity of the line-current,
said mao'net adapted - to control the move-

ments of the receiving-pen toward and from

‘its record-surface, as and for the purpose set

forth.
5. In a telautographic system, a line-cir-

cuit, a transmitting-pen, a derived circuit |

and a recelving-pen, means for sending to
line a current of fixed polarity, and a p.a,th

~changing device arranged to be actuated by
“the movements of progression of the trans-

mitting-pen in the plane of its record-surface
and adapted to vary the pathof the line-cur-

‘rent, a different resistance being arranged in

each path whereby the stre nwth of the line-

~ecurrent 18 varied according to- the path it

traverses without varying the polarity there-
of, and a transformer arranged to be acted

‘upon by said currents of varying strength, in
~combination with 111&“'1101:8 a,r'mnﬂ'ed in the

13

derived circuit forcontm]lmn‘ the movements

of progression of the receiving-pen, said mag-
nets adapted to be actuated. by the currents
of alternate direction induced in said derived
circuit through said transformer by the vari-
ations of c*nrrent strength in theline-circuit,
as and for the purpose set forth. -
6. In a telautographic system, a line-eir-

cuit, a transmitting-pen, a derived ecircuit

.and a receiving-pen, a movable switch actu-

ated by the movements of progression of the
transmitting-pen for varying the path of the

line- eurrent without varying the polarity

thereof, each path including a different re-

smtanee thereby varying the strength of the
-lme-current a transformer arranﬂ‘ed to be
acted upon by the variations in current

strength in the line-circuit and adapted to
1nduce, thereby, currents of varying polarity
in the derived circuit, and magnets arranged

in the derived circuit and adapted to be actU«- |

ated by said induced currents of varying po-
larity for controlling the movements of pro-
gression of the receiving- pen as and for the
purpose set forth. .

7. In a telautog mphm system a transmit-

ting-pen and a receiving-pen, a line-circuit

connecting the same, and a derived circuit,
& movable contact actuated by changesin di-
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rection of the movements of progression of

the transmitting-pen forinitially varying the

path of the current sent to line without vary-
ing the polarity thereof, an additional mov-
able contact arranged £0 be vibrated by the
continued movement of the transmitting-pen

1n the same direction for introducing further

variations in the path of the lme current
without varying its polarity, a different re-
sistance arranged in each path whereby the

_strenwth of the line-current is varied, actuat-

ing dewees for the receiving-pen, a mawnet

arranged in the line-circuit and actuated by

such 11111313,1 variations in current strength,
said magnet adapted to control the direction
ol actlon of sald actuating devices, magnets
arranged in said derived elmmt adapted to

devices irrespective of the direction in whwh
they operate, and a transformer arranged to
be actuated by such additional Varlamons in
current strength forinducing currentsin said

100
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_control the extent of action of said actuating

15

derived 011‘(311113 as and for the ‘purpose set

forth.

8. In a telautographw system, a transmit-

ting-pen, a receiving-pen, a- hne circuit, a

path-changing device arranged to be actuated

120

by the movementq of progression of thetrans-

' mitting-pen for varying the path of the line-

current, a different resistance arranged in
each path whereby the strength, but not the
polarity, of the line-current may be varied, a

derived circuit at the receiving - station, a

‘transformer arranged and adapted to tr&ns—

form the vamatmns of current strength in the

line-circuitinto currents of variable du*ectmn |

in the derived cireuit, actuating devices for

125
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‘saldreceiving-pen, mremts therefor and mag-
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nets arranged in said derived circult and ac-
tuated by such currentsof variable direction
for controlling the circuits of said actuating
devices, as and for the purpose set forth.

9. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a line-circuit,
means arranged in the line-circuit and actu-
ated by the movements of the transmitting-
pen in the plane of its record-surface for va-
rying the resistance contained in the line-cir-
cuit, thereby varying the strength of electric
pulsations sent to line-wire without varying
the polarity thereof, a derived circuit at the
receiving-station,a condenserarranged there-
in, actuatmn devices for the receiving -pen,

~clreults thel*efor, and magnets armnﬂ‘ed 1n

the condenser-circuit and actuated by cur-
rents of alternate direction produced there-
in by the variations in strength of the line
pulsations for controlling the circuits of said
actuating devices of the receiving-pen, as and
for the purpose set forth.

10. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a line-circuit,
resistances, means arranged in the line-cir-
cuit and actuated by variations in the direc-
tion of movements of the tr ansm1tt1nmpen n
a plane parallel to the record-surface, for ini-
tially varying the resistance meluded 1n the
line-circuit, thereby varying the strength
without varying the polarity of electric pul-
sations sent to line, means also arranged in
sald line-circuit and actuated by the contin-
ual movement of the transmitting-pen in the
same direction for successively introducing
additional resistance variations in the line-
circuit,and means actuated by the movements
of the transmitting-penin a direction at right
angles to the record-surface for changing the
polarity of the pulsations sent to line, actu-
ating devices for the receiving-pen, circuits
therefor, a magnet arranged in the line-cir-
cuit and actuated by the initial changes in
current strength and adapted to control said
circuits for regulating the direction of actu-
ation of the receiving-pen-actuating devices,
a derived circuit, magnets arranged therein
and adapted to control said circuits for regu-
lating the extent of actuation of the receiving-
pen-actuating devices, sald magnets actuated
by the additional variations in the strength
of the line pulsations of fixed polarity,devices
for controlling the movements of the receiv-
ing-pen 1in a direction substantially at right
angles to its record-surface, said devices ar-
ranged in the line-circuit and actuated by the
changes 1n polarity of the line-current, as
and for the purpose set forth.

11. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a line-circuit,
means actuated by the movements of pro-
gression of the transmitting-pen for varying
the resistance included in the line-circuit,
thereby varying the strength of electrical
pulsations sent to line Wlthout varying the
polarity thereof, a pole-changing device also

a—
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the movements of the transmitting-pen to-
ward and from its record-surface for varying
the polarity of the current sent to line-wire,
actuating devices for duplicating in the re-
ceiving-pen the movements of progression of
the transmitting-pen, circuits therefor, mag-
nets arranged to control said circuits, said
circuits being in derived relation with respect
to the line, a transformer actuated by the
variations in current strength in the line-cir-
cuit for inducing currents in said derived cir-
cuit, a magnet arranged in the line-circuit
and actuated by changes in polarity of the
line-current for duplicating in the receiving-
pen the movements of the transmitting-pen
toward and from its record-surface, as and for
the purpose set forth.

12. In a telaubographic system, a transimit-
ting-pen, a receiving-pen and a line-circuit,
means actuated by the movements of pro-
oression of the transmitting-pen for sending
to line currents of fixed polarity but of vary-
ing strength, a derived circuit at the receiv-
lng-statlon, a transformer arranged in such
derived circuit for transforming the varia-
tions in strength of the line-currents into cur-
rents of varying polarity,and means arranged
in said line-circuit and actuated by such cur-
rents of varying polarity for controlling the
movements of progression of the receiving-
pen, as and for the purpose set forth.

- 13. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a line-circuit,
means actuated by movements of progression
of the transmitting-pen for varying the re-
sistance in the line-circuit, a local circuit at
the receiving -station, electromagnets ar-
ranged in such local circuit and adapted to

~control the movements of progression of the

receiving-pen, a circuit in derived relation to
the line-circuit, a polarized magnet arranged
therein and adapted to control the circuits of
said electromagnets, and a transformer also
arranged in said derived circuit, adapted to
send currents of alternate direction through
said polarized magnet by the variations in
strength of the line-currents, as and for the
purpose set forth.

14. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a line-circulit,
a local circuitat the receiving-station, means
arranged in said local circuit for controlhnﬂ'
the movements of progression of the receiv-
ing-pen, & circuit in derived relation with the
line-circuit, a polarized relay arranged there-
in, a condenser also arranged in said derived
circuit, and means actuated by the move-

ments of progression of the transmitting-pen

for varying the strength of the current sent
to line, as and for the purpose set forth.

15. In a telautographic system, a transmit-
ting-pen, a recelving-pen and a 1me circuit,
mea,n% actuated by the movements of progres-
sion of the transmitting-pen for varying the
resistance in the line-circuit, and a magnetic
circult-changing device operated jointly with

‘arranged In said line-cireuit and actuated by | the resistance-varying means and maintain-
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ing a constant position during the extent of | netic circuit of such magnets, an electric cir-

‘movement in a fixed direction of the trans-

mitting-pen, and means actuated by the vari-

ations in strength of theline-current for con-

trolling the movements of progression of the
receiving-pen, as and for the purpose set
forth.

16. In a telantographic system, a transmit-
ting-pen, a receiving-pen and a line-circuit,
an initially-acting switch arranged 1n the line-
circuit and adapted to be actuated only in a
change of direction of movement of the trans-

“mitting-pen, a switch also arranged in the

line-circuit for cuttingin and out resistances,

means for vibrating s:eud last-named switeh

during the entire extent of movement of pro-
oression of the transmitting-pen in any di-
1'601310:1:1, and means actuated by the variations

in current strength for controlling the move-

ments of the recelving-pen, as and for the
purpose set forth.

17. In atelautographic Sy%tem a, tmnsmlt-
ting-pen, a recelving-pen and a line-circuit, a

means actuated by the movements of pro-

~gression of the transmitting-pen for actu-
ating said switch, means for retaining said-

switch in the position to which it is moved

until the movement of progression of the

transmitting-pen is reversed in direction, &

second switch also arranged in the line-cir-
cuit, and adapted when actuated to vary the
- resistance of the line-circuit, means actuated

by the movements of progression of the trans-
mitting-pen for vibrating said second switeh,
and means actuated by variations instrength

~of the line-current for controlling the move-

ments of progression of the receiving-pen, as
and for the purpose set forth. |

18. In a telautographic system, a circuit-
changing and resistance-varying device com-
prising-a magnet, a movable series of teeth

—-and .a switeh arranged within the range of

45
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magneticinfinence of snch magnet,and adapt-
ed to be vibrated by the making and breaking
of the magnetic circuit by the movement of
such teeth in either direction, and a second
switch arranged within the range of magnetic
influence of such magnet and operating only
upon reversals of movements of such teeth,
and a ecircult jointly controlled by said
switches, as and for the purpose set forth.
19. In a telautographic system, a circuit-
changing and resistance-varying device com-
prising magnets, a toothed wheel or disk ar-
ranged in magnetic influence of such mag-
nets, a vibratory switch arranged to be actu-

ated magnetically by the teeth of such wheel,

an auxiliary switch arranged to be actuated
only upon reversals of movements of such
wheel, and a circuit jointly controlled by said
switches, as and for the purpose set forth. -
20. In a telautographie system, a circuit-
changing and resistance-varying device, per-
manent maﬂ'nets a toothed wheel, forming
when in proper posﬁalon

within the influence of one of

cuit-changer adapted to be wbmted magnet-
ically by the movements of . said Wheel n
either direction, an auxiliary circuit-changer
arranged to be ‘acted uapon magnetically by
said wheel and to be moved thereby only
upon change in direction of movement of
such Wheel, as and for the purpose set forth.

21. In a telautographie system, a magnet,

a wheel or disk arranged within the range Of
influence of such maﬂuet, a switch friction-

ally coupled to move with such wheel and

75

adapted to be acted upon magnetically there- -

Dby, and limiting-stops therefor whereby said
switeh is actuated only upon reversals of

23

movement of said wheel or dlb]{, as and tor o

the purpose set forth. |
22. In a telautographic system, a magnet,

a wheel arranged within the magnetic influ-
ence thereotf,aleverol mag netic materialhav-

ing corners or teeth formed thereon, said lever
{ 1*10‘[101:1&1137 coupled to move with said wheel,
limiting-stops therefor,and a circuit-changing
device actu&ted ma*metmally by the teeth 011
said lever, as and for the purpose set forth.
23. In a telautographic system, magnets

presenting poles of opposite polarity, a level,

having one end thereof arranged within the

" mﬂuence of one of said mannets, a magnetic

pallet arranged within the influence fo the
other of said magnets, the opposite end of
said lever being presented to

changing device actuated by sald pallet and

means for rocking said lever to break or close

said magnetic 011*'(311113 as fmd for the purpose
set forth

24, In a Le]autoonphie system mawnetw
poles of opposite polarity, a wheel &1’-1‘ann*ed
sald p@les, &
magnetic pallet arranged within the influnence
of the other of said poleb and a lever for com-
pleting the magnetic circuit between said
magnets, said lever' adapted to berocked upon
'chanfre in direction of movement of the said
wheel whereby the said palletis vibrated and
a circuit-changer actuated by sald pallet, as
and for the purpose set forth. -

25. In a telautographic system, maﬂ*netlc
poles of opposite polarity, a lever llavmw one

end thereof arranged within the 111ﬂuence of
one of said poles, a magnetic pallet arranged

within the influence of the other of said poles,

said lever having the opposite end thereof
presented to smd pallet and said pallet and
lever being provided with projecting corners

| or teeth upon their opposed surfaces, a cir-

cuit-changing device actuated by said pallet

‘and means for rocking said lever, as and fOI'

the purpose set forth.
26. In a telautographic system, a mwnet

a.wheel within the range of influence of sueh.
magnet, a divided lever arranged to straddle
130

said wheel and frictionally engaged to move
with said wheel, said lever being acted upon

part of. the mag- | mawnetlca,ﬂy b} smd Wheel and a c1rcu1t-

~

said pallet to
complete the mawnetm circuit, a circult-
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changing device adapted to be actuated mag-
netically by the movements of such lever, as
and for the purpose set forth.

27. In a telautographic system, a magnet,
a wheel within the range of influence of such
magnet, a bifurcated lever of magnetic ma-
terial, having the legs thereof arranged to
straddle said wheel and to be magnetized

thereby and a magnetic circuit-changing de- -

vice arranged to be actuated by movements
of such lever, as and for the purpose set, forth.

25. Inatelautographicsystem, a shaft suit-
ably journaled to rotate freelyin either direc-
tion, a toothed wheel mounted on to rotate

with said shaft, a magnet within the influence |

of which said wheel is arranged, a magnetic
pallet arranged to be vibrated magnetically

- by the teeth of said wheel, a switch actuated

20
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by said vibratory pallet, a magnetic lever frie-
tionally coupled to rotate with said shaft, lim-
iting-stops therefor whereby said lever re-
sponds to changes in direction of rotation of
said shaft but after being initially moved is
not disturbed during a continuation of move-
ment of such shaft in the same direction, and
a circuit-changer actuated by said lever, as
and for the purpose set forth.

29. In a telautographic system, a shaft, a
pen-drum and a toothed wheel mounted there-
on, & magnet within the influence of which
sald wheel is mounted, a second magnet, a
magnetic pallet within the influence thereof,
the magnetic circuit between said magnet
adapted to be made and broken by teeth of
sald wheel during the rotation thereof, where-
by said pallet is vibrated, a switch adapted
to be actuated by the vibrations of such pal-
let, a third magnet, a magnetic pallet within
the influence thereof a circuit-changer actu-
ated by said pallet, and a lever frictionally
coupled to said shaft and adapted to break or

~close the magnetic circuit between said wheel

and last-mentioned pallet, limiting-stops for
sald lever, a transmitting-pen arm adapted
to actuate sald drum and line-circuit con-

trolled jointly by said switeh and circuit-

changer, as and for the purpose set forth.
30. ‘In a telautographiec system, a transmit-
ting-pen, a receiving-pen and a line-circuit,
an arm arranged to vary the circuit connec-
tions to echange the polarity of the line-cur-
rent, a magnet arranged to be actuated by

-movements of the transmitting-pen toward

59

- the record-surface of said receiving-pen, said

60

and from its record-surface for actuating said
arm, a rest for the receiving-pen, a polarized
magnet for moving said rest toward and from

polarized magnet arranged in the line-circuit
and actuated by reversals in polarity of the
line-current, as and for the purpose set forth.

31. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a line-cireuit,
a movable contact arranged to vary the cir-
cuit connection of the line-circuit to vary the
polarity of the line-current, a magnetic head

- connected with said contact, and a cooperat-

ing magnetic head for moving said contact,

o
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- sald cobOperating magnetic head arranged to

be actuated by movements of said transmit-
ting-pen toward and from its record-surface,
a rest for the receiving-pen, an electromagnet

for moving said rest toward and from the

record-surface of the receiving-pen, said mag-
net arranged 1in the line-circuit and actuated
by reversals in polarity of the line-current,
as and for the purpose set forth.

22. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a line-circuit,
a movable transmitting-platen arranged to be
moved by raising the transmitting-pen there-
from or lowering it thereon, a movable con-
tact for varving the circuit connections of the
line-circuit whereby the polarity of the line-
current is varied, a magnetic head connected
therewith and a codperating magnetic head
for moving said contact, said codperating
head arranged to be moved by the movements
of said platen, a rest for the receiving-pen,
an electromagnet for raising and lowering the
same toward and from the record-surface of
sald receiving-pen, said electromagnet ar-
ranged in the line-circuit and actuated Dy re-
versals in the polarity of the line-current,
whereby the movements of the transmitting-
pen toward and from its record-surface are
duplicated in the receiving-pen, as and for
the purpose set forth.

33. In a telautographic system, a pole-

changer, including magnetic poles of oppo-

site polarity, a magnetic pallet having pro-

jecting corners or teeth, a movable magnetic
head having codperating projecting teeth or
corners presented to said pallet, means for
automatically moving said head whereby the
magnetic circuitb is disturbed and said pallet
is vibrated and a reversing-switch actuated
by said pallet,as and for the purpose set forth.

54. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a. line-circuit,

a pole-changer arranged in the line-circuit

and comprising a reversing-switch, magnetic
poles of opposite polarity, a magnetic pallet;
arranged within the magnetic circuit of said

poles and adapted to operate said reversing-

switch, a magnetic head, and means actuated
by raising the transmitting-pen from and low-
ering the same upon the transmitting-platen

75

80

00

95

100

105

I1IO

115

for moving said head, whereby the magnetic

circuit is disturbed and said pallet is actu-
ated, and means actuated by reversals of the
line-current for causing the receiving-pen to
be correspondingly raised from or lowered
upon the receiving-platen, as and for the pur-
pose set forth.

30. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a line-circuit,
a movable transmitting-platen, a lever upon
which said platen rests, whereby when said
platen 1s moved by imposing thereon or re-
lieving therefrom the pressure of the trans-
mitting-pen said lever is also moved, a mag-
netic head carried by said lever,.a pallet to
which said head is presented, magnetic poles

- of opposite polarity within the Influence of
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which

sald pallet and means actuated by reversals
in the line-circuit for causing the receiving-

pen to be moved toward or from the receiv-
ing-platen, as and for the purpose set forth.

86. In a telautowraphw system, a transmit-

ting-pen, a receiving-pen, recording-platens.
’therefor and&lme-mremt a pole-changer for

reversing the line- eurrent a maﬂnetlc head
eonnecbed therewith, a,eoolaemtmﬂ‘ magnetic

head for actuating smd head, said cooperat-.
ing head HOI'III.:LHY held in one limit of ifs
'movement means actuated by lowering the

tmnsmlttmﬂ*-pen upon its record- platen for
displacing said codperating magnetic head,
thereby actuating said pole- eha,nﬂ'er to re-
verse the line- current whereby when said

j131""ansn:11131311’1*::"-]c_aen 1s ralsed said’ cooperating

magnetic head is returned to.its normal po-

- sition, thereby restoring the normal condition
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of the line-current, a rest for the receiving-

pen, an electroma,ﬂ'net for actuating said rest
sald magnet bem o arranged in the line-c¢ir-

cuit and normally opemtmﬂ' to maintain the

receiving-pen in elevated position, as fmd for

the purpose set forth.

o7. In atelautographic system, a receiving-
pen, means for actuating the same in direc-

‘tions parallel with the ‘Dlane of the paper, a
local circuit for said pen-actuating means, a

commutator arranged to make and break sald
circuit, a p%per—shlftmn* mechanism includ-

ing a Sh&ft a motor for actuating the same, |
-sald commutator being mounted on and ro-

tating with said Shaft whereby during the

-Oper&tlon of the paper- shlfter the actuatmn
- of the receiving-pen is arrested, as and for the .

purpose set forth.

53. Ina telantographic system, a receiving-
a ratchet mechanism for effecting the -
‘movements of progression thereof, devwes for

pen, &

- actuating said ratchet mechamsm a commu-

45
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‘movements of progression of said pen, elee-'
tromagnets for actuating said ratchet mech-
anism, a paper-shifting roll means for actu-

35

6o

tator arranged in the circuit of said actuating
devices, a paper-shifting mechanism, means

for actuating the same, sald commut&tor con-
nected to and moving with said paper-shift-
ing mechanism, as and for the purpose set
'forth |

39. Inatelautographicsystem; a receiving-

pen; a ratchet mechanism for effecting the

ating the same, a_commutamr mounted on,

sald roll and arranged in the circuit of said
eleciromagnets for controlhnﬂ* sald circuits,
as and for the purpose set fovbh

40. In a telantographic system, a receiving-
pen, means for actuating the same, a paper-

- shifting mechanism mcludmg a - shifting-
roller, a commutator mounted therecn, saad
commutator belng arranged in the cireuit of -
the said pen- aﬂtuatmg means and appliances

for rotating said paper-shifting roll whereby

when said roll is rotated, the clrcult of sald
actuating meansis broken thereby arresting

said head and pallet are arranged, a |
reversing-switeh arranged to be actuated by

b |

said actuating means during the paper- Slnft-

i ing operation, asand for the T purposeset forth.

41 Ina telautowraphlc system, a receiving-
pen, means for imparting the movements of
progression thereto, a pa,pel'ushlftlncr roll, a

commutatorcarried thereby, said com muta,tor

arranged to control the circuit of said move-
ments -of-progresson imparting means, as and

-for the purpose set forth.
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42. In a telautographic system, a receiving- -

pen, a ratchet mechanism for 1mpa,1*tmﬂ' the
movements of progression thereto, electro-

magnets for actuating said ratchet mechan-
ism., &paper-shlftmn*roll means for actuating

36

the same, and a commutator carried thereby, |

| sald eommuta,tor arranged in the circuit of

sald electromagnets, as a,nd for the purpose
Set forth. S

43. In atelautowraphlc system a receiving-
pen, a ratchet mechanism for imparting the
movements of progression - thereto, electro-

agnets for actuatmn* sald ratchet mechan-~ - '

ISDJ a paper-shifting roll a commutator car-

ried thereby, a brush in constant contact with

a condueting portion of said commutator, and
a brush adapted to alternately contact with
conducting and insulating segments of such
commautator, said brushes bemﬂ* included in
the cireuit of said eleetromaﬂ*nets and means
for rotating said roll to shlft the pa,]per as
and for the purpose set forth.

44. In a telautographic system, a recewmm |

pen, electrical means for imparting the move-

ments of progression thereto, a paper-shifting

mechanism including a sh1ftm g-roller, a com-

cuit of said pa,per-shlftmﬂ* mechanism and

the other to control the circuit of the means
for imparting the movements of progression
to said pen, as and for the purpose set forth.

45. In atelautographic system, a receiving-
pen, electrically-operated means for control—
ling the movements of progression of said
pen,
ling the direction of movements of progression

of such pen, a common circuit for said elec-

trically-operated means, a paper-shifting roll,
means for actuating the same and a commus-

tator mounted on smd roll and arranged in

sald circuit whereby said circuit is broken
during the shifting of the paper, as and fov

the purpose set ferth

46. In a telantographic system, a receiving-
pen, electrically-cperated devices for control—

| ling the extent and direction of the move-
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mutator mounted on L each end thereof one of
sald commutators arran ﬂ*ed to control tlle cir-
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electrically-operated means for control- '
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ments of progression thereof, a commutator

for controlling the eircuit of sald devices, and
means actuated by the shifting of the paper

for actuating said eommutator, as and for the |

purpose set forth.
47. In atelautographic system & receiving-

pen, electrically-operated devlees forcontrola

125
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ling the extent and direction of the meve~ .

ments of progression of said pen,a circuit fo
said devices, a commutator arranged in sald
circuit, and means actuated by the Bhlftlllﬂ‘
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of the paper for closing or breaking said ¢ir-
cuit through said commutator, as and for the
purpose set forth.

48. In a telautographic system, a receiving-
pen, means for controlling the direction and

extent of the movements of such pen, elec-

trical devices for actuating said controlling
means, a circuit therefor, a paper-shifting
mechanism including a roller, a commutator
mounted thereon but insulated therefrom,
and adapted to be actuated thereby, said com-
mutator arranged to control the said circuit,
and means for actuating said paper-shifting
devices, as and for the purpose set forth.

49. In a telautographic system, areceiving-
pen, means for controlling the direction of
movements of progression thereof, electrical
devices foractuating said controlling means,
a circult therefor, a paper-shifting roll, means
for rotating the same, a commutator mounted
on sald roll and arranged in said circuit for
making or breaking said circuit and a cir-
cuit-breaker also arranged in said circuit and
means actuated by the variationsin strength
of the line-current for actunating said cireuit-
breaker, as and for the purpose set forth.

50. In a telautographic system, a transmit-
ting-pen, a receiving-pen, and a line-circuit,
means actuated by changes in the direction
of progression of the transmitting-pen for
varying the strength of the line-current, elec-
trical devices for controlling the direction of
progression of the receiving-pen, a circuit
therefor, a relay adapted to be actuated by
variations in the strength of the line-current
for controlling said circuit, and means also
arranged insaid circuitfor making and break-
iIng the same, a paper-shifting device, and
means actuated by the movements thereof
for actuating said circuit making and break-
1ing device, as and for the purpose set forth.

51. In a telautographic system, a transmit-
ting-pen, a receiving-pen, and a line-circuit,
means actuated by the movements of pro-
gression for varying the strength of the line-
current electrical devices for controlling the
movements of progression of the receiving-
pen, circuits therefor, relays arranged in said
circuits and adapted to be actuated by vari-
ations in strength of the line-current, an aux-
1iary circuit-breaker for said cireuit, a pa-
per-shifting mechanism, means for 3011‘1131110
the same,; and means Aetuated by the move-
ments of sald paper-shifting mechanism for

actuating said auxiliary circuit-breaker, as

and for the purpose set torth.

52. In atelautographic system, a transmit-
ting-pen, a receiving-pen, and a line-circuit,
means actuated by the movements of pro-
gression of the transmitting-pen for varying
Bhe strength of the line-current, a local cir-
cuitat the recelving-station,areversing mech-
anism, and an eseapement mechamsm ar-
ranﬂ‘ed in parallel with each other in said
local circuit, a relay arranged to control said
reversing mechamsm and a relay arranged
to control sald escapement, both of said re-

610,274

['lays adapted to be actuated by variations in
the strength of the line-current, as and for

the purpose set forth.

53. In a telautographic system, a transmit-
ting-pen, a receiving-pen and a two-wire line-
circult, a rest for the receiving-pen, a polar-
ized electromagnet havingthe armature there-
of directly connected to said pen-rest, the
coils of said polarized electromagnet being
directly included in the line-circuit of both
wires, a vibrating contact-arm arranged to
vary the pole connections of the source of
line-current,and means actuated by the move-
ments of the transmitting-pen toward and
from its record-surfacefor vibrating said arm,
thereby simultaneously reversing the polarity
of the line-current in both line-wires, as and
for the purpose set forth. |

54. In a telautographic system, a transmit-
ting-pen, a 1"eceiving~pen and a two-wire line-
ceircuit, a rest for the receiving-pen, a polar-
1zed electromagnet, the arm
net forming a part of said rest, the coils of
sald magnet being directly included in the
line-cireuit of both wires, a vibrating contact-
arm arranged to vary the pole connections of
the source of line-current, and means actu-
ated by lowering the transmitting-pen upon or
raising it from its record-surface for vibrating
sald arm, thereby simultaneously reversing

the polarity of the line-current in both line-

wires, whereby the said magnet 1s energized
directiy by the combined current of both line-
wires, as and for the purpose set forth.

55. In a telautographicsystem, areceiving-
pen, a transmitting-pen, and a line-circuit,
a local circuit at the receiving-station, a mag-
net of large self-induction and a magnet of
relatively small self-induction arran ged in
parallel series with the line-cireuit, and a cir-
cult-controller for the local circuit arranged
to be actuated by said magnet of small in-
duection, whereby changes in polarity of the
line-current do not affect said controller, as
and for the purpose set forth.

56. Ina telautographicsystem, a recewmﬂ—
pen, a transmitting-pen, and a two-wire 11116-
circuit, means actuated by the movements
of the transmlttmﬂ*-pen for sending currents

over both wires of the line-circuit, a local cir-

cuit at the receiving-station, an electromag-
net of small self-induction arranged in series
with both line-wires and adapted to control

sald local circuit, and a magnet of large self-

induetion, also arranged in series with both
line-wires and in parallel with said control-
magnet, whereby said control-magnet is ac-
tuated by currents arriving over either line-
wire butis not affected by changes in polarity
of the arriving current, as and for the purpose
set forth.

57. In a teldutowraphm system, a transmit-
ting-pen, a receiving-pen and a line- circuit,
an interrupter adapted to be actuated by the
movements of the transmitting-pen in the
plane of its record-surface, resistances ar-

| ranged to be cut into or out of said line-cir-

&ture of sald mag-

70

75

30

Qo

95

100

tos

110

115

120

125

130




610,274

cuit by said interrupter, whereby the strength |
of the current sent to line-wire is varied mth—-

out varying the polarity thereof, devices for
actuating the receiving-pen in the plane of
168 1"eeord surface, a local circuit therefor,

~ means for closing said circult, an eeeapement

for said aetuetmn* means, a elremt in derived

- relation with 1*espeet to sald line - cireuif,

10

means arranged In sald derived circuit and
actuated by the variations in current strength
of the line-circuit for controlling said escape-

- ment, as and for the purpose set forth.

53. In a telautographic system, a transmit-

- ting-pen, a receiving-pen, a line-circuit, re-

IS5
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sistances arranged to beincluded in said line-
circuit, means actuated by the same move-
ments of progression of the- transmlttmﬂ'-pen

for varying sald resistances, actuating means
for said receiving-pen meludmﬂ* an escape-
ment, actuating means for said escapement,

a local cireuit for said actuating means, a cir-
cult in derived relation with respeet to said
line-circuit, a transformer arranged in said
derived ecircuit for transformmw the varia-
tions in strength in the line- current into cur-
rents of elternate direction, and a polarized
relay for controlling the ecircuit of said es-

- capement- actua,tmo* devices, as and for the

30

purpose set forth. |
59. In a telautographic system a transmlt-
ting-pen, a receiving-pen, a line-cireuit, re-

19

sistance arranged to be included in said line-
circuit, means actuated by the continued
movement of the transmitting-peninthesame
direction in the plane of ifs record-surface
for varying the resistance in the line-circuit,

35

means actuated by changes in the direction

of movement of progression of the transmit-

ting -pen for introducing other successive -
.40_

ch(m ges in the 1*e51stanee of the line-circuit,
means for actuating the receiving-pen in-
cluding an eseepement, actuating deviees for
sald escapement,a circuitin derived relation
with respect to said line-circuit, a trans-

former arranged in said derived elremt a po-

larized mmﬂ'net also arranged in said derlved
circuit and adapted to be actuated by the cur-
rents of alternate direction generated therein,

and means actuated by szud polarized rela,y
for controlling the circuit of said escapement-
actuating dewees whereby the movements of

the trensmlttmﬂ‘-nen in the plane of its rec-

ord-surface are dupheated by the receiving-

pen, as and for the purpose set forth.

In witness whereof I have hereunto set my
hand, this 10th day of March, 1897, in- the
presence of the subsecribing Wltnesses.

LEON 0. McPHERSON.

Attest: |
S. H. DARBY
S_ IIUTOHISON
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