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To all wham it may concerm: -

Be it known that I, HENRY VAN HOEVEN# -

BERGH, a citizen of the United States, resid-

ing at Elizabeth, in the county of Union and

- 5 State of New Jersey, have invented certain
- new and useful Improvements in Printing-
Telegraphs, of which the following is a speci-
lication. .~ o

| My invention relates to that class of print-
10 ing-telegraphs which are designed to be opera-
ted automatically through the agency of elec-
tric pulsations proceeding from: a suitable

~ transmitter situated at a point more or less
- distant from the receiving instrument or in-
‘15 struments and connected therewith by electric
conductors. = .~ |

My invention embraces certain improve-
ments upon an apparatus of like character, for
which Letters Patent No. 130,831 were granted

20 to me on the 27th day of August, 1872.

The general object of my present invention

is to increase the rapidity and certainty of op-

eration of such an apparatus, which end I at=

tain by constructing the same in such a manner

25 that the type-wheel is capable of rotation in
- .- 7 f

both direction.

- The invention also comprises an improved
‘mechanism for maintaining synchronism be-

tween the transmitter and the type-wheel, to-

30 gether with its motor at the receiving station
or stations, which unison mechanism is caused | p
to act upon the type-wheel whether the same-

be rotating in one direction or the other.

Tor convenience of description, my inven-

35 tion may be divided into three parts—the
transmitting apparatus, the receiving appa-
~ratus, and the unison mechanism. o
~Three line-wires are employed for actuat-
~ ing the apparatus, each of these being pro-
g0 vided with an independent circuit-closer ab
- the transmitting-station, which circuit-closers
are actuated successively and in regular rota-
tion by suitable mechanism—in this instance

- atoothed wheel actuated by a crank. While
15 the type-wheel is being moved into position
these cirenit-closers are actuated one ata time
inregular succession; but when the type-wheel
has been properly set, the circuits of the three
lines are simultancously closed by an indes

- 50 .

y

]
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yendent device, by which means the printing |

be made to revolve in either direction with &

mechanism of the receiving instrument or 1n-
strumentsisactuated, ashereinafter explained.
The unison mechanism is brought into action
at pleasure by turning the transmitter a cer-

tain number of revolutions in either direction 55
without reference to the action of the printing

mechanism. - - |
. .The receiving apparatus comprises a shait
so mounted as to be capable of rotatlion in

a type-wheel and a series of projecting radial
armatures. These armatures as they rotate
pass in succession in eclose proximity to the
poles of three independent electro-magnets,

one of these being included in the circuit of 63 |

o

each of the respective line-wires. ‘Whenever - .

the circuit of any one line-wire 1s closed, and
a current is made to traverse the coils of the

electro- magnet included therein, one of the

radial armatures is attracted by the said elec- 70
tro-magnet and moves forward, thus causing

the shaft and type-wheel to turn through a

‘small portion of a complete revolution, and in
‘50 doing the center of another radial armature

is brought into a position to be acted upon in
like manner by the mext succeeding electro-

/5

‘magnet. Thus by the successive operation of o
‘the three electro-magnets in proper rotation

the shaft upon which they are mounted may -
SO -
rogressive intermittent movement which 18
imparted to the type-wheelrigidly fixed there-

on., The impression is effected by the action
"of an independent electro-magnet, the arma-
ture of which is fixed upon a printing-lever
| carrying a platen and a suitable device for
feeding the paper forward to the type-wheel,
all of which devices may be of any construc-
tion usual or suitable in instruments of this
‘character. The electro-magnet which actu-
ates the impression mechanism is preferably
provided with three independent colls upon -
its cores, each coil having a like number.

90

of convolutions, and the separate coils are
placed in the circuit of the three independent

_ _ 95
line-wires respectively. In case a singie re- +

ceiving instrument only is'employed a single

coil may be made use of,to which all the line-
wires are joined in multiple arc; butwhentwo

or more instruments are employed the sepa- 100 .




- produced by a current from one line only, or.
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rate coils are necessary.. The magnetic effect

traversing one coil only, is not sufficient to
actuate the printing mechanism; but the si-
multaneous transmission of a eurrent through
caclh of the three lines will be sufficient to cause
the electro-magnet to attract its armature and
to effect the printing. .

The unison mechanism consists of a unison

stop on the type-wheel shaft, and a detent

which is carried upon a pivoted arm or lever,
and is capable of being drawn into the path of
the unison stop by means of a cord.or chain,
one end of which issecured to the exterior cir-
cumterence of the type-wheel axis, and the

other to the pivoted unison lever, so that by

the continued rotation of the type-wheel and

- type-wheel shaft a sufficient number of times
1n either direction the cord or chain will be

wound up thereupon and the detent brought

mto the path of the unison stop, thus arrest- |

g the type-wheel at the zero-point. Its re-
lease 1s effected by simply moving the trans-
mitter in the opposite direetion.

In the accompanying drawings, Figure 1 is
a diagram showing a plan of the transmitter
and its ecircuit-closers with the printing-key
in elevation,and also the type-wheel motor and
the clectro-magnets at the receiving-station in
clevation.
recelving-instrument,showing the printing and
unison mechanism; and Fig. 3 is a plan view
of the same, showing the electrical connee-
tions. |
Referring to Irig. 1, A represents a dial-
plate having in the present instance thirty-
nine equal divisions of its periphery, which
divisions may be marked with letters, numer-
als, and other characters corresponding to
those required upon the type-wheel of the re-
celving-instrument. Bisatransmitting-wheel
mounted upon a vertical axis concentric with
the dial A, and capable of being made to ro-
tate 1n either direction by means of a crank,
B’, upon the axis & of which is a pinion en-
gaging with a toothed wheel, b, mounted upon
the axis "of the transmitting-wheel B. The

transmitting-wheel B has thirteen teeth upon

1ts periphery, which are separated from each

other by intervening spaces, each of which oc--

cupies a portion of the circumference of the
wheel equal or nearly equal to twice that of a
tooth. Three independent circuit-closers, (7,
C, and (7, are placed at different points around
the circumference of the transmitting-wheel B.
Each of these circuit-closers consists of a piv-
oted arm, the free end of which is normally
pressed toward the circumference of the trans-

mitting-wheel by the tension of the spring, as

shown at ¢. Therespective circuit-closers are
so placed that as the wheel B is rotated in
either direction they come in contact with ‘its

teeth 1n orderly sucecession, and their position

18 such that only one of them can come in con-
tactwith a tooth of the wheelatthe sametime,
in the manner shown at ¢,

Ifig. 21is a front elevation of the

286,977

_The main battery It at the transmitting-sta-
tion has one of its poles connected with the
carth at G and the other with a bindin o-SCTewW,
¢, which is in turn united by a wire, 2, (shown
In dotted lines,) with the transmitting-wheel B
through its axis. The circuit-closers ¢, ¢
and C* are insulated from each other and from
the base of the instrument, and are respect-
1vely connected by wires w w* w* (shown in
dotted lines) with the binding-serews 17, 72
and f7, from which three independent line-
wires, I/, I, and L?, properly insulated from
cach other, extend to the receiving-station.

- The printing-key K is so constructed that
whenitis depressed the battery E is connected
1 multiple are with the three line-wires 17/,
L7, and I’.  This may be conveniently effected
in the manner shown in the figure by interpos-
Ing a spring-contact, k, between the lever K
and the contact &’ of the key. The. key-lever,
the intermediate spring, and the contact are
separately connected by wires 7, P, and »

70

75

30

with the line-wires I,/ 1,2 L’ and as one or the

other of these wires is in connection with the

QO

battery Biin whatever position the transmitter- -

wheel B may be placed, the depression of the
key will connect the three line-wires together:
hence a current passing over any one of them

will, when the key is depressed, divide itself o5

equally between the three lines extending to
the receiving-station.

The type-wheel at the recéiving-station is
caused to rotate by means of an electromotor,
which 13 similar in principle but different in
construetion from that shown in my former
Letters Patent, hereinbefore referred to. The
clectromotor consists, preferably, of a wheel or
disk, H, of soft iron, mounted upon a hori-
zontal axis, 2, and having its periphery formed
into a number of projections, 7' * ¥, &e.,
which severally constitute radial armatures.
M, M?, and M? are electro-magnets whose coils
are included in the circnit of the respective
line-wires I/, I, and I.>.  The poles of the sev-
eral electro-magnets are formed with or have
attached to them pairsof tapering pole-pieces
n', n', and ', as bestseen in Fig. 3. The pole-
pieces of each individual electro-magnet are
brought close together, leaving just cnough

‘room for the radial armatures 2 » to revolve

between them without coming in actual con-
tact with them. The number of radial arma-
tures upon the wheel is the same as the num-
ber of teeth upon the transmitting-wheel B,
and the number of divisions upon the dial,
and also of characters or divisions upon the
type-wheel, is equal to the number of line-wires
or electro-magnets multiplied by the number
of radialarmatures, anumerical relation which
must be preserved whatever may be the actual

number required in any particular case. The

armature-wheel H is revolved in either diree-
tion by the successive action thereupon of the

poles of the electro-magnets M’, M* and M’

which is effected in the following manner:
In the position occupied by the transmitter
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in Fig. 1 the circuit-closer ¢/ is in contact
with a tooth of the transmitting-wheel B, and

‘o current from the battery E passes through

~

~ the transmitting-wheel B, circuit-closer €',
5 line-wire I/, and electro-magnet M’ at the re-

ceiving-station, and thenceto the carth at G'.

~This causes the poles of the electro-magnet M’
" to become magnetic and to attract the radial
~armature 7/, whereby the same is caused to

IO

move into a position of magnetic equilibrium,

-s0 that a radial line from the axis H passing
through the center of the armature 2’ would

coincide with the center of the poles w/, thus

- causing the wheel H to turn, in the direction

15

indicated by the arrow, through one thirty-

“ninth part of a complete revolution. If the

transmitting-wheel B be turned in the direc-
tion indicated by the-arrow, the tooth which

- makes contact with the circuit-closer C'moves
away from beneath the latter and allows 1t to

- rest against the insulated stop ¢, thereby in-

terrupting the circuit through the line-wire |

L/, and simultaneously with this interruption

the c¢ireuit of the line-wire L? is closed through’
another tooth by the circuit-closer C*. = This

brings the electro-magnet M* into action, and

the radial armature 2* is attracted 1n the same

30

manner as the armature 2’ in the former case,

wlhereby the armature-wheel Hisagain caused
to advance through one thirty-ninth part of a
revolution. By turning the transmitting-

wheel B still farther in the same direction the.

cireunit-closer C* is thrown out of contact and

the circuit of the line I’ completed by the cir-

cuit-closer C*, and .the action of the electro-
magnet M* causesa still farther advance of the
armature-wheel H. Thus it will be under-

stood that by bringing into action the electro-

magnets M/, M* and M?®in orderlysuccession,
in this manner a continuous rotation of the

armature-wheel H in the direction indicated

by the arrow may be produced. The same re-

sult is produced, but in the reverse direction,

45

50

if the direction of motion of the transmitting-
wheel B is reversed, in which case the order

of succession is changed so that the current
traverses the electro-magnets in contrary or-
der, as, first, M’, and then M’ and M® 1t will

therefore be understood that the movement of |
the armature-wheel Hwill coineidein rapidity,

direction, and distance with the movementsof
the transmitting-wheel B, and the type-wheel

T, being mounted upon the same-shatt with

55

the armature-wheel, will partake of its move-

ments, o | |

The printing mechanismis substantially the
same as that employed in other instruments of
this class, the only material difference consist-

. ingin the construction and mode of operation
60

of the printing electro-magnet N. The arma-

ture n of this electro-magnet is mounted upon

the short arm of the printing-lever O, which
is pivoted at o, and carries a-platen or print-

ing roller, P, and a suitable paper-feeding
mechanism, o', by means of which a strip of

X

pression between the platen.]? and the typ:e-

wheel T.. The printing-lever Oshould bepro-

vided with a retracting-spring, o°.

wires I/, 12, and I?, after passing throughthe

clectro-magnets M, M?, and M? are connected,
respectively, with one terminal of the helices

The line-

70.

or coils 7/, 2%, and-+* upon the printing electro-

‘magnet N, each of which is wound with wire

oflike diameter, and having an equal number of
convolutions. Theremaining terminalsof the

three coils are united to a single binding-

serew, ¢, common to all of them, to which a
wire, @, is attached, leading to the earth at &'.
The number of convoluticns in any one of the
coils ¢, %, or 7* is not sufficient to produce &
magnetic effect capable.of overcoming the ten-

75

sion of the retracting-spring o°; but when the
circuit is closed at the transmitting station

simultaneously through all three of the -line-

wires, the three coils act in conjunction with
each other upon the core of the electro-mag-

net N, and cause it to powerfully attract its

armature n, thus producing an impression

The unison device which I prefer to employ
isvery simplein its character. A unison stop,
t, is affixed to the type-wheel shaft, or tothe
type-wheel itself at the proper point in 1ts Cir-

arm or lever, V, is pivoted at one of its ends

to the frame of the instrument, as shown at v,

and carries at its opposite extremity a detent,

. A flexible cord or chain, ¢%, has one of 1ts

ends attached to a point on the circumference
of the type-wheel shaft 2, and the other end
attached to the swinging arm V. The length
of the cord or chain ¢* should be at least equal
to the circumference of the shaft %, to which it
is attached, and may be somewhat more than
this. It is obvious that when the shaft & ot

upon the paper y of the letter npon the type-
‘wheel which is then opposite the platen P,

95

‘cumference, and revolves with it. A swinging

1ICO

105

the type-wheel T is caused to revolve eitherin

one direction or the other, the cord or chainv*
110

will be wound upon the circumference there-
of, and the detent »" thus drawn into the path
of the rotating unison stop f, arresting the
same, together with the type-wheel, at the zero-

point. Theunison deviceisreleased by merely

turning the transmitter in the opposite direc-

tion; hence it is obvious that the receiving-

instrument may be brought into correspond-

ence with the transmitter at any moment by .

turning the same in either direction for a sui-

ficient distance, according to the length of the
cord or chain 2, and when the index-hand §*

of the transmitter has reached zero upon the
dial, by reversing the direction of motion of

the same.

In order to hold the type-wheel and its axis
in any position into which it may have been

120

1'2'5

‘brought by the action of the electro-magnets, -

and yet to permit it to revolve freely in either
direction under their snbsequent action, L pro-

vide afriction-spring, Q, attached tothe frame,

130

(see TFig. 3,) which presses against the shatt /.

‘ribbon or paper, ¥, is fed along after each im- { with sufficient force to maintain the same 1n

t1s

lllll




. 1tS proper position after Lhe chtmn of the elee-;
~tro-magnets has ceased. R
T do not herein claim the Speelﬁc 01’*gm}1/% 1
tion of the electromotor by which the type-
wheel is moved in either direction and stopped | -
- ab anyrequired point, which motor consists of
~ the combination of three stationary electro-
- magnets ineluded in three independent cir-
| _cullb, and a rotating armature, consisting of a
series of armature-bars qymmetl lmlly ar-
- ranged about an axis, the relation of the sev-
eral magnets to the J'Ot'“btmﬂ armatures being
- such tlmt they act to turn the wheel 1m0 elther |
- direction according to the order in which they
are suceessively magnetized, as this organiza-
~ tion: forms the: &,ubb}ectnnnttel of the el.:ums of
~another division of this application. EENEE

IO
- ... I§

20

before set for thy, of a lf)t.{Lt]l]ﬁ shaft, a series of -
radial ar nn‘tures mounted upon said shatt,
three electro- magnets included in mdependenb
~electric cirenits, means to. enable said arma-
- tures to levolve said shaft 1n either direction,
“atype-wheel mounted uponsaid rotatingshaft,
- aplaten for printing from said type- Wheel and
- an independent electro-magnet for %ctmmm -
Sfml platen.

| :beiore set forth, of a 10tat11]ﬂ shaft, a series of
- radial %1‘111%111"68 mounted upon S‘ud shaft,

- electrie cucmt&, and means to enable said
- armatures to revolve said shaft in either diree-
- 35
o Ing Slnft a platen for printing {from said type- |
W heg].} an independent electro-mag uet for act-.

3 | S . 286,977

L e¢laim as my invention— | o
1. The combination, substanti %lly as herem-

2. The combination, substmﬂ,m]]} as herein-
three electro-magnets ineluded in mdependenb

tion, a type-wheel mounted upon said rotat-

‘uating said platen, and three independent mag-
| 1’1@’51{1110 collsuponthelast-named electro-mag-

net;, one of which is: 1110111(1@(1 111 the (311 cmt of 40

‘each of said line-wires, |
The combination, Suhst.antml]y ‘]sherem- |
before set forth, of a 1*0‘[%111{1 shaft, a series of -
radial armatures mounted upon said shait,

6D
't.)&

three electro-magnets included in 111(1@p(311d@11b

‘electric mrcult& means to enable said arma-
tures to revolve s'ud shaflt.in either direction,
| atype-wheel mounted upon said rotating S]nfb -
& platen for printing from said type- whee] an
| 111(1ependent electm magnet for actuating mul;
Pplaten, three Independent mag 116L1z1m coils:
upon S'ud magunet, one of’ ﬁhlch 18 nwhuled m
the cireunit of e’t(ﬂl of said line-wires, and an
| independent key for closing
‘cireuits simultaneously to %tu%te the mdev
| ;pendent electro-magnet. | |
4. The combln"btmn SlleL”Ll]tl'"ﬂ]y as herein- .
| before seb for th, of a type wheel and its axis,
‘@ unison stop ﬁxed upon said type-wheel or
| axis, a detent adapted to be brought into the
| :p&th of said stop to arrest said wpe wheel at
| 1ts zero-point, and a cord or chain havingone
{ of its ends attached to said detent, and the R
‘other end attached to and adapted to be wound
upon the periphery of a eylinder or druim con- 6= 5
centric with the type- wheel axXis, Or mech.{ml- -
:_eally connected therewitl. . |
- In testimony whereof I: hwe he] eunto Sulh |
seribed my name 13]11@: 16Lh dey of I‘ebrufuy o

A. D 1882,
| "HENRY VAY HOEVI‘VBDHGI[
\Vltne&ses o
~ MILLER zGafEART;?. NSRS
O WInLiAwm H. KENYON.

45

all tlu"'ee of said

60
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