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To all whom it may concern:
Be 1t known that I, HENRY VAN HOEVEN-

' BERGH, a citizen of the United States, resid-
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“secure increased rapidity of operation.

ing in Dhmbeth in the county of Union and -

State of New Jer sey, have invented a new and
useful Improvement in KElectro-Telegraphic
Printing-Instruments, of which the following
1S a slyemﬁcmt]on

This invention relates to elecblo magnetic
printing-telegraph systems. Itrelates both to
transmitting “and recelving devices for such

systems. | -

The principal object of the invention is to
To
this end the type-wheel is caunsed to advance
normally through consecutive ares, each sub-
tending three char acters, or, in other words,
S0 as to skip two char acters at each Step
When any one of the characters thus skipped
18 to be printed, the wheel is brought to rest
upon an adjacent character thereto, and one or
other of two devices is brought into action,

- which mechanically imparts to the wheel a
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supplementary movement independently of
1ts shaft and in the required direction and ex-
tent to bring the desired character into exact
position.
from.

The invention further includes a form of au-
tomatic transmitbing mechanism for operat-
1nge the improved fhppar‘l_tus at the receiving-
St"Lthl]

The several consecutive ol)emtwus by wlueh
the 1)1’*11]1311]0 18 effected by the apparatus at
the receiving-station, as herein deseribed, may

2 set forth as follows: First, a type- ~wheel 18
msed to advanece by succes&we steps, each
subtending three characters or cir cumferential
divisions; secondly, it is arrested in position
to print either the desired character or a char-

acter adjacent thereto; thirdly, a further or |

independent adjustment of said type-wheel is
then effected (1n case the required character
18 not already in position) by imparting a sup-
plementary angular movement thereto in the
direction and to the extent necessary to bring-
the required character into the proper posu-

tion for printing; fourthly, an impression is | trical conditions mentioned above.
taken of the elmracter Whleh has thus ﬁ]ﬂll}r forms of transmitting apparatus may be de-

The 11111:)1“8881011 is then taken there- |

!

|

|

been brought into position. The object of
the third of the above-mentioned operations—
namely, that of precisely adjusting the type-
wheel—1s to render it practicable to use the
three-letter-step movementin place of the usual
single-letter step. The result produced is a
material diminution of a number of independ-

ent electric pulsations, and more particularly

of the time required for bringing the type-

wheel into position for 131*111131115:; any required

character, and hence with this improved in-
strument great speed in the transmission of
electro - telegraphic communications is at-
tained.

The apparatus by which these results are
aceomphshed may be briefly deseribed as fol-
lows: |

The transmitter.—This instrument may be
constructed to be operated manually or auto-
matically. If it is to be manually operated,
1t 1s provided with a key-board, the office of
which is twofold: first, to tr fmsuut to line by
its normal continuous action a series of alter-
nate positive and negative impulses for caus-
ing the progressive movement of the type-
wheel at the receiving-station; secondly, to
establish upon the 1111{3 as ‘equlreﬂ one or
another of three electrical (301"1(1113101153 which
are as follows: first, the condition in which
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the line 18 tmverqed by a current of a given

strength; second, the condition in which the
Iime 18 trwer&ed by a current less than said
given strength; and, third, a neutral condi-

tion, or one in which no current traverses the

lime. The keys upon the key-board are ac-
cordingly divided into groups comprising
three keys each. The first key of any group
throws the lineinto thefirst-named condition,
the second into the second-named condltlon
and the third into thethird. Forrapid trans.
mission, the automatic form of transmitter
will be preferred. In this instrument the pas-
sage of a peculiar form of prepared tape or
pattern-strip over metallic surfaces and be-
neath a series of resilient springs, connecting
with the batteries and ground, causes the es-
tablishment upon the 11116 of the three elec-
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vised to executethis work. Twowill beshown
hereinafter, one of which may be operated
manually, the other automatically. The lat-
ter is the form which it 1s proposed to claim
in detail in the present application.

The receiver.—This instrument is provided
with a central shaft for carrying thetype-wheel,
revolving under the action of a suitable con-
stant force or maintaining-power and con-
trolled by an escapement mechanism. The
escapement mechanism is actuated by a polar-
ized magnetic system, the helicesof which are
in the main circuit, and with every escape the
type-wheel advances through an are subtend-
ing three characters. The main-line current

also traverses the helices of a relay the arma-

" ture-lever of which may be brought to rest in
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any one of three positions—namely, two ex-
treme positions, one in each direction, and a
central intermediate position. The position
which the armature-lever will assume in any
case depends upon the condition of the main
line as established by the transmitter hereinbe-
fore described. With a continuous current
of definite strength the relay will pause on 1ts
front contact-stop, with a weaker current it
will assume the intermediate position, and
when no current is upon the line 1t will rest
against the back stop. In the intermediate
positionreferred to, this armature-lever closes
the printing-circuit and produces the impres-
sion upon the tape of the character then in
place. When upon the front stop, a local cir-
cuit is closed, including the printing mechan-

ism and an electro-magnetically operated de-

vice through the agency of which the type-
wheel is advanced through an arc subtending
a single character just before the impression
is taken. In the case of a pause upon the
back stop, the branch of local circuit which
is closed will include the 1mpression or print-
ing magnet and an electro-magnetically oper-
ated deviee by which the type-wheel 18 set
back a single division just before the impres-
sion is produced. Thus while the type-wheel
normally advances three characters at a time
the impression of any one of three characters
may be taken after it has ecome to rest.

The particular - subject-matter claimed will
be hereinafter specifically designated.

In the accompanying drawings, Figure 1 18
a theoretical diagram designed to explain the
operation of the several parts, whichare shown
in perspective, and so distributed as not to in-
terfere with each other. Ifig. 2showsa manu-
ally-operated transmitter which may be sub-
stituted for the form shown in Iig. 1.- Fig. 3
is a vertical view of the latter form.

A is a transmitiing eylinder or roller, over
which the prepared paper tape or pattern-strip
B passes. The c¢ylinder A 18 divided mto two
parts, A’ and A’ electrically insulated from
each other at A°. The part A*isdirectly con-
nected to the main line L, while the part A’
is in electrical connection by conductor 1 with
the earth at G. The brushes or econtact-

“conveniently represented by | 2. |
“when the part ¢ is reached an 1impulse repre-
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springs ¢/ and C* press upon the division A%
or upon that portion of the tape B which 18
upon said division. A Dbrush, (, rests npon
the division A/ and is normally 1n contact
therewith. The tape I3 is provided at inter-
vals, determined by the particular character
to be printed, with lateral projections B' I3, &e.
These pass betweenthesprings C’ and the divis-
ion A’, and serve to insulate them from each
other during such passage. . The spring C' is
connected to the positive pole I of the battery,
and the spring C*to the negative pole E° of the
battery. Theremaining polesof both these bat-
teries are connected by a common conductor,
4, to the spring C’, and thence to ground at G
by way of the division A’ of the eylinder A and

one of thelateral projections, B/, of the tape in-

sulating the spring C* from the division A’, the

batteries will still remain in connection with
the earth; but the route of the earth-circuit will
then be by conductors 4 and 3, rheostat If, and
conductors2and 1. Thetape Bisprovidedwith
arbitrarily-grouped perforations of two class-
es—circular and elongated—and also with lat-
eral projections B’ B, &c., upon one side. The
specific manner in which this tape or pattern-

strip is formed does not constitute any part of

the subject-matter of the present invention,
but is to be embodied in a separate applica-
tion. | |

The functions and objects of the perforations
may be best explained by considering what
takes place when the tape is made to pass bhe-
neath the contact-springs. As shown in the
drawings, the part of the tape crossed by the
transverse dotted Iine « 18 beneath the springs;

hence the spring C*is in contact with the di-

vision A? through an elongated perforation,
and the negative pole of battery I¥* is conse-
quently to line. The spring (', in connection
with the battery X/, is insulated, leaving the
battery-circuit open. As the lateral projec-
tion B’ upon the tape intervenes between the
spring (* and the division A’, the battery I
is grounded through the rheostat I, as here-
tofore explained. There 1s therefore sent to
line a pulsation diminished instrength by the
resistance of therheostat,whichitiscompelled

to traverse, and which may be represented by
the symbol —1.
to advance in the divection indicated by the

If, now, the tape be caused

arrow, on reaching the part b of the tape the
spring ¢’ will come into-contact with division

- A? of the cylinder through one of the circular
~openings, and the spring € simultancously
into eontact with the division A’, and hence
the battery B will be put to line by its posi-

tive pole, the negative pole being at the same

time to earth directly throughthe division A’

The resulting  electric impulse may now be
Similarly,

sented by the expression — 2 will be sent to
line. At d a current represented by the ex-
pression -~ 2 will be sent to line, which will

70

30
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- shape of the slot.
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- serve to transmit the current of the battery Q i
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at intervals prolonged pauses occur, during

first through the electl'o-lllaglletie system H,

‘rection under the influence of independent

QO and O

‘net R, eonduetor 8, to battery Q. When the
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be prolonged in consequence of the elongated
When the part e passes,
both contact-springs €’ and C? will be with-
drawn from the line and an elongated pause
produced, during which there Will be no cur-
rent upon the line.

Reviewing what has Dbeen said, 1t will be
seen that by reason of the passage of the tape,
arbitrarily punctured in the manner de-
scribed, the line is traversed by a series of
short pul%tmn% of alternate polarity, and also

whichtheline will be traversed either by a cur-
rent of given strength or by a weaker cur-
rent, or by Nno current whatever.

Passuw now to the receiving mechanism,
the electric currents enteri ing by line L prSS

where they produce to and {ro oscillations of
an anchor-escapement mechanism, I, of well-

known construction. The scape- ‘wheel T’ of
this mechanism is provided with five teeth,

and as both pallets of the anchor engage with
each tooth the shaft I makes one advance
revolution for every ten reversals of current.
The shaft I* also carries a ten-toothed wheel,

characters. = These wheels are both mounted
on -a loose sleeve, I°. A pin, I projects
from the shaft I*, and is flexibly attached by
means of sprlms I" and I® to the face of the
wheel I, Under the action of these springs
the wheels I’ and I* tend to retain a constant
fixed position upon the shaft I’; but both
wheels may be revolved slightly in either di-

mechanism, as hereinafter explained. The
main line passes from the electro-magnetic
system H to the relay X by conductor b, and
thence to the earth at G’. The armature Jever
N’ of the relay K plays between contact-stops
At an intermediate position be- |
tween these stops it makes contact with the
spring P.- The forward motion from this
point removes the spring P’ from its resting |
contact-point P*. The backward motionbreaks
c¢ontact between the armature-lever N’ and the

spring P’. The three positions thus described

through three different channels, respectively.
These may be traced as follows: First, in the
intermediate position, which is the position
shown in the drawing, the current passes from
battery Q by conductor 6, lever N’, lever I,
contact-point P?, conductor 7, printing-mag-

lever N is on its forward contact- stop, O,
the local current will traverse the conductor
6, armabure-lever N’, stop O', conductor 9,
electro- magnet R?, conductors 10, 11, and 7,
magnet R/, “and conductor S, ::Lgmn to b%ttely |
VV]_]GH on therear contact-stop, O the carrent
passes from battery Q by conductor 6, lever
N’, stop O% conductor 12, magnet R?, onduct-
ors 10 11 7 magnet Y, conductor 8 again to
battery Q. In e‘wh of these cases the local |

justable by a screw, R

current traverses the coils of the electro-mag-
net R

alone. In the second 1t traverses said coils,

In the first case it fraverses them

and also, 1n conjunction therewith, the coils of 70

electro- mfwnet R’. In the third case it trav-
erses the coils of electro- magunet R, and, in
conjunction therewith, those 01 eleetro mag net
R." Tach of the electro- magnets R* and R
operates an independent 1116(*111111%111 for 1me-
parting a supplementary movement to the
type-wheel I
the magnet R’ advances the wheel, while that
operated by magnet R° gives it a retrograde
movement.

The lever devices operated by the magnets
R?and R® are practically similar toeach other;
and may be deseribed as follows: The attrac-
tion of the electro-magnet 1s exerted upon an
armature, R', actuating an armature-lever R’,
fulerumed at R’ and normally kept at a dis-
tance from the magnet by a spring, R', ad-
- The excursion of the
armature R* is determined by the adjustment
of the screws R’ and R, the former limiting
its forward motion tow ard the magnet and

the latter 1ts backward motion away from the

magnet. A pin, RY, carried by the armature-
lever R®, articulates with the bent lever R",

which turns in eyelets R™ and RY, projecting

from the side of the main printing-lever S,
which is actuated by the electro-magnet R/,

To permit the rise and fall of the said bent le-
ver, the articulating pin R" traverses a slot in
the end of ‘the bent lever R", so that the lat-
ter may be operated by the motion of the le-
lever R, regardless of its vertical position.

The ends ofthe bentleversare beveled. Inthe
case of the lever actnated by R* the bevel isin
such form as to canse-the advancement of the
wheel I’ by impinging upon one side of the
tooth acted upon when the printing-lever is
thrown up. In the case of the lever actuated

lar 1in nature, but In a reverse direction.
The printing mechanism may be of any con-

venient form, and need not therefore be mi-

nutely described. It preferably consists of an

armature-lever, S, carrying the armature S,

actuated by the pole of the magnet X', and car-
rying a platen, §°, over whieh passes the pa-
pertape S, upon which the i Impressions are to
be taken. The advance movement 18 i1mpart-
ed to the type-wheel'shatt I, when released by
the escapement, by means of a drum, T, sus-
pended weight'l", and cord T4 or other eqmv-

alent :lneehamsm

The operation of the receiving-instrument
as thus described, under the action of the sev-
eral conditions of the line caused by the pauses
of the transmitter, as hereinbefore described,

1s as follows: All the pr 0]01106(1 currents 1‘ep-'

resented by the expression +1 bring the relay

armature-lever N’ to its central pOSltlon and

therefore cause the actuation of the plmmw
mechanism only. The pauses in which the
eondl’rlon can be 1"61)1"6.501113@(1 by the expres-

The mechanism operated by
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sion =2 cause the actuation of the printing |

mechanism and of the magnet R* thus setting
forward the wheel a single division. The
pauses represented by the expression O cause
the actuation of the magnet R’ and magnet R,

and hence take an impression 11111110(11%6157 af-

ter setting back the type-wheel. The alter-
nating pulsa,tions caused by closing the circuit
through the circular punctures upon the tape,
while causing. the advance movement of the
type-wheel through divisions subtending three
characters each,are not of a sufficient duration
to operate the printing mechanism.

In Figs. 2 and 3 I have shown in diagram &
convenient form of hand-transmitter. Tt com.-
prises a pole-changing device, U, provided
with two circuit-wheels, U and U? provided
with alternating circumferential mnotches.
These wheels are mounted on a vertical shaft,
U%, and are 1msulated therefrom by a sleeve,
U*. The lower wheel 1s connected to the neg-
ative pole of the battery V by means of the
spring or brush V'. The positive pole of this
lnttel y 18 connected with the upper plate by
brush V* shaft U*, conductor U? and contact-
points W and W* upon the arm W. When
these contact-points are closed, the cirecuit-
wheels may be regarded as the electrodes of
the batbery, and as said wheels revolve with

the shaft alternating pulsations of opposite po-

larity will be transmitted to the line vig the
brushes X" and X% which press upon the ex-
tensions between the circumferential notches
upon sald circuit-wheel. In this manner the
cuarrent upon the line will bereversed ten times
1 each revolution.

The keys of the transmitter are divided into
three series, each series comprising ten keyq
These may be conveniently arranged in cireu-
lar concentric rows Z' 7Z* 77, as shown in the
diagram. The depression of any key 1n the
outel‘ row, 7', causes the arm W to be arrest-
ed 1n a 1)081’51011 depending upon the particu-
lar key depressed. The current then travers-
ing the line will aceordingly be prolonged duir-
ing the period of arrest. Such current will be
convenlently represented by the expression
2, the effect of which will be to cause a pause
of the relay-armature N’ at the receiving-sta-

tion on its front contaci-stop. When any key of

the second series, 7%, 1s depressed, not only will
the arm W be arrested, but the contact-points
at W’ will be separated, and the current then
traversing the. Ime will be diminished in

strength by having to traverse the coils of the

rheostat W’. The current thus established
may be represented by the expression --1.

Such current will canse the arrest of the re-
lay armature-lever N’ in a central position.

It any key of the third series, Z*, be depressed,

the arm W will be arrested and the contact-
points W* separated, and the line accordingly
lett in a neutral condition. This will throw
the armature-lever N’ of the relay on its.back
stop.

Thus by this transmitter the same con-

285,710

automatic transmitter deseribed above in de:

tail.

I claim as my invention—

1. The combination, substantially as here-
Inbefore set forth, of a transmitting-cylinder,
mechanism for sending to line alternating
electrical pulsations of short duration, and
mechanism for establishing upon the line pro-
longed electrical conditions of three kinds—
namely, a condition of definite strength of cur-

‘rent, a condition of lesser strength, and a neu-
tral condition,

2. A strip of telegraphic transmitting-pa-
per provided with lateral projections sub
stantially such as described, which serve to
break temporarily the electrical contact be-
tween a transmitting-cylinder and contact-
spring normally pressing thereupon by pass-
Ing beLwéen them.

3. In combination with the transmitting-
circuits and battery, arranged substantially
in the manner described, the eylinder divided
into two divisions insulated from each other,
the perforated transmitting-tape passing over
one of said divisions, provided with lateral
projections extending so as to traverse the
other division, and the contact-springs nor-
mally pressing uponsaid cylinder, except when
msulated therefirom by said strip or its lateral
projections. |

4. The combination, substantially as here-
inbefore set forth, of the grounded division of
the transmitting-cylinder, the tape provided
with lateral projections which extend over
said grounded -division, a spring normally in
contact with said grounded division, but which
1§ temporarily insulated therefrom by the
passage of any on= of said lateral projections,
and a circuit of adjustable resistance connect-
mg said spring-to ground.

5. The combination, substantially as here-
1nbefore set forth, of the ¢ylinder divided mto
two Insulated sections, one of which 18 1n con-
tact with the earth and the other with the line,
contact-springs for pressing upon said sections,
batteries of alternating polarity, thereby con-
nected to line and to earth, and a shunt-eircuit,
whereby the line may be put to earth thronﬂh
an artificial resistance. |

6. The combination, Sllb&t‘tlltl‘ﬂly as here-
inbefore set forth, of a transmitting mechan-

1sm establishing upon the line three distinet

electrical conditions, a relay pausing in three

different positions by virtue of said condi-:

tions, and three local ecireuits completed, re-
qpectwely by said relay armature-lever, one

including a printing mechanism only, a sec-’

ond inelu ding said printing mechanism and a
mechanismioradvancing atype-wheelthrough
a definite arc, and the third including said
printing mechanism and a device for retro-
grading sald type-wheel through a similar
definite are. | |

7. An armature - lever making three con-
tacts—namely, a central contact, at which point

ditions are established upon the line as by the i it closes the local printing-circuit, a forward
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285,710

stop, at which point it closes the local print-
ing-cirenit and includes therein_a device for
advancing the type-wheel, and a back stop,
at which point 1t closes a local printing-cir-
5 cuit and a device for retrograding said type-
wheel.
8. The combination, substantially as here-
inbefore set forth, of a type-wheel normally

advancing through arcs subtending three char- |

10 acters e‘wh mechamsm for advanemo sald
- type- Wheel tllrouﬂh an arc subtendmﬂ one

J

(1

character, and mechanism for retrograding
said type -wheel through an arc Subtendmﬂ
one character.

In testimony whereof I have hereunto sub- 15
seribed my name th1$ 9th day of February,
A. D. 1888.

HENRY VAN HOEVENBERGII.

Witnesses: )
Wi A. SMNKL I,
DANIEL W. DDGECO‘\IB




	Drawings
	Front Page
	Specification
	Claims

