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- To all whom it mu J CONCerm,:

Be it known that I, HENRY VAN HOEVEN-

. BERGH, a citizen of the United States, and a

resident of Elizabeth, in the county of Union
5 and State of New J ersey, have invented cer-

tain new and useful Improvements in Print-

mw-Teleﬂlaphs of W]llCh the following 18- a

specification. ,

My invention , 1*'elates to electro- mag netic

ro printing-telegraph systems. It 1*elates both
to transmitting and receiving devlees ier such

systems.

The 1)1111@1p&1 ebje(,t of the mventlon is to

secure increased rapidity of operation. To
5 this end it is sought to reduce to 2 minimum
the number of ]110011&111(331 operations per-
formed by the apparatus at the receiving-sta-
tion. Thusthetype-wheelis caused to advance
normally through successive arcs, each sub-
20 tending two elmmetels, or, in other words, so
as to sklp one character ¢ at each step. When
any one of the characters thus skipped 1s to

be printed, the wheel is arrested on arriving

-~ ab the elnmeter next in advance of the re-
25 quired character, and a device is brought into
“action which meehfuncallv advances the wheel
through an are subtending one character.
 This bl ings the requir ed ch%r&(‘ter into exact
| position,
20 therefrom.

The invention fur ther includes a traﬂsmlt |

ting mechanism . for operating the improved
wppamtus at the receiving-station, thus com-
pleting a Sys’[em both sunple n censtl uction

35 -md -apld in operation.
The several consecutive operations of the

apparatus at :the receiving-station are as fol-
‘TFirst, the . Lgrpe wheel is advanced. .
through consecutive ares, each subtending

[lows:

40 two char acters; secondly, it is arrested elther
~in a position to print the desired character or
(when one of the characters normally skipped

is to be pr mted) in position to print the

" character next in advance thereof; thirvdly, if
45 arrested in the position to print the character
nextin advance of the required ch aracter, then

it is given a supplementary movement thr ough

an arc subtending one character;
this movement 18 not imparted toit; fourthly,

5o theimpression of the character nnally brought
” lnto position 1s talkeen.

The obJ ect of the th11 d

and ‘‘receiving ”Sha,fts

end the Impression is then thL_eu-

lishing alternate 1)0811311:’

otherwise

of the above-mentioned operations—namely,

that of imparting the supplementary move-

ment to the type- “wheel—is to render it practi-
cable to use the two-letter step-movement in- 3 5
stead of the usual single-letter step. |

The several elements of apparatus made use.
of in this invention are a transmitter, a re-
ceiver, and (in conjunction with the lattel*) a
relay. These elements may be briefly de- 60
scribed as follows, it being premised that the

t various devices employed in- each may, in

many instances, be replaced by well-known
equivalents, as will be understood by those
versed in the art: |

The transmitter and receiver are each pro-
vided with a revolving shaft, hereinaiter re--
spectively designated as the gy ansmitting ’’
Each of these shafts
isassociated W1th a driving mechanism, which
imparts to it a constant tendency to revolve in
one direction. The organization of-the system
is such that the receiving-shaft is never liber-
ated to the action of its dri iving mechanism, ex-
cept when the transmitting shaft is in ]110131011 75
and, conversely, any movement of the tr ans-
mlttlnn-sheft compels and determines a cor-
1eSp011d11w moventent of the receiving-shaft.
This correspondence or sy ncehronism between

70

the respective movements of the two shafts 8o
may be brought about through the agency of
‘well-known dewces

Thus a pole-changing .
key may beactuated by the movements of S&ld

transmitting-shaft, so that as eften as said

shait completes a definite are in its revolu-
tion it will cause the reversal of a battery
upon the main line, thus successively estab-

and negative elec-
trical 1)1118&1310118 throughout the circuit. At
the receiving -station these alternate pulsa- qgo
tions may be employed to cause the to-and-fro -

85

‘movements of an armature between the pole-

‘pieces of electro-magnets.
the armature acts, throunh associated meeh-

Each movement of

anism, to cause the receiving-shaft (as well as g5

a type wheel which is emrmed thereby) to be

advanced through an arc of 1ts revolution cor-
responding to that through which the trans-
mitting-shatt must 1ev01ve in order to effeet

such reversal of the current. On the circum- 1oc

ference of the type-wheel this angle subtends -

a SDELGB sufﬁelent to include two of the project-
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Ing printing typeor characters, which are sym-
metrically arranged one after the other upon
andaround said circumference: A single revo-
lution, therefore, of the transmitting-shaft—

- which reverses the polarity of the line-current,

say, tourteen times—will,” through the me-
dium of an escapement mechanism the wheel
of which is provided with but seven teeth, pro-
duece one complete revolution of a type-wheel
carrying twenty-eight characters; hence dur-
ing each reversal two of said characters will
pass 1n front of any fixed point which may
confront the cirecumference of the type-wheel—
as, for example, the point at which the im-
pression is to be taken. By successively ar-
resting such a transmitting-shaft immediately
after each of the fourteen reversals, the receiv-
1ng-shatt may bearrested in fourteen analogous
positions, each particular position being gov-
erned by the point of stoppage of the transmit-
ting-shait. | . | |

livery character upon the type-wheel has a
corresponding key upon the transmitter, and
these keys may be conveniently classified with

respect to their manner of operation into

two divisions, hereinafter referred to as the
“first’’ and ‘‘second’’ series. Thoseinthe first
series (which may comprise every alternate
character) perform but a single function—
namely, to arrest the transmitting-shaft at
points in its revolution dependent upon the
particular key operated. Thestoppage of the
shait In any one of these positions causes the
arrest of the type-wheel in a corresponding po-
sition in the manner desceribed. Such stop-
page will prolong either a positive or negative
pulsation upon the line, thus substituting for
the previously-alternating current a continu-
ous positive or negative current, as the case
may be. |

I employ at the receiving-station a relay ca-

pable of responding to every pulsation or cur-

rent, whether positive or negative, which trav-
erses the line, its armature being retracted or
drawn back by a spring upon each reversal or
interruption of the current. The forward
stroke of the armature-lever closes the eircuit

of a'local battery through the coils of the actu- |

ating-magnet of a mechanism for taking im-
pressions from the type-wheel; but such mech-
anlsm 1s 8o adjusted that it will not respond
to currents of short duration, such as the al-
ternating currents which cause the advance
of the type-wheel. It will, however, respond

to the prolonged or continuous current which

1s established iIn the manner just described,
when any key of the first division is depressed.
In this manner alternate characters A C E,
&ec., are transmitted and recorded.

The keys of the second series have a double

tanction. DBesides arresting the shaft, as in
the former case, they cause the opening of the
line for the purpose of interrnpting the cur-
rent. This causes the armature-iever of the

recelving-relay to pause upon its back con-
tact-stop, 1 which position it closes a local

085,709

circuit including two separate devices: first,
a device for advancing the type-wheel through
the angular space corresponding to one char-
acter, 1t being understood that in consequence
of the fact that two characters are advanced at
every movement of the type-wheel, whenever
oneof the keysinthe sccond seriesis depressed,
the type:wheel is arrested in a position to print
the character next preceding that desired;
hence the necessity of this device. The sec-
ond device is the printing mechanism already
deseribed.

‘The manner in which the printing is effected
by the closing of eithér of said loeal civeuits is
as follows: An armature which is actuated by
an electro-magnetinecluded in both cireuits car-
ries a suitable platen, between which and the

type-wheel the paper tape upon which the rec-

ord 1sto be printed is caused, by suitable mech-
anism, to advance, such advancement being
preterably effected by the retrograde inove-
ments of said armature-lever.

In my receiving-instrument but one type-

‘wheel is required, the same being provided
with a single row of type disposed in their

preper order at uniform intervals upon its pe-
riphery. In the organization of the electrical
circuits but one main line is required.
store the unison between the transmitter and
receiver should the same be disturbed by acci-
dent or otherwise, I find it sufficient to use a
device operated manually.

The invention also comprises certain details
of mechanism, the particular subject-matter
claimed being hereinafter specifically desig-
nated. -

My improvements are clearly set forth in the
accompanying drawings, in which Figure 1 is
a general diagram of the system, especially de-
signed to show the electrical cireuits. Fig. 2
1S @ plan view of the transmitting-instrument,
the cover being partially removed in order to
exhibit the interior mechanism. Fig. 8 is a
transverse section of the transmitting-instru-

| ment, showing the construction of the keys,
| the transmitting-shaft, and the pole-changer

carried thereby. Tig.4is a front elevation of
the receiving-instrument. Tig. 5 is a vertical

~section on the line X X of Fig. 4, and IMig. 6

a diagram of the electro-magnets and the po-

larized armature of the receiving-instrument..

Parts appearing in more than one figure are

designated by similar reference-letters in each.
~ Thetransmitting apparatus may convenient-

ly be regarded as’ composed of four divisions.
The first of these effects the transmission of the
alternate positive and negative pulsations by
which' the step-by-step rotation of the type-
wheel 18 produced, the latter passing at each
step through an angle subtending two charac-
ters. ‘I'he second establishes the conditions
necessary to cause an impression to be taken
from the type-wheel at the receiving-station.
Lhe third determines the specific character of
the impression—that is to say, which of said
two characters shall be imprinted. The fourth

T'o re-
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provides for ré-establishing the unison orsyn-

E chronism between. the. tl‘&llS]IllttGI‘ and the re-

10

15

20

_ 25

celver in case the same is destroyed.

Considering the first of these lelSlons the-

.|-..r..q.-'l

transmitting- battery 11s connected by its poS1-':
tive or copper pole, by way of the line 2, bind- :
ing-serew 3 and line 4, contact-spring 5 con-

taot-rmﬂ 6, line 7, lexible spring 8, a1'1119 and

shaft 10 W1th the lower circuit-w 11ee1 11 of a

pole- eha,nﬂ*mg apparatus carried by said trans- g
- mitting-shaft iO;. and shown in vertical trans-
verse: section in Fig. 3. 'This pole-changer is
~composed of two metwlllo cireuit- Wheels, 11

‘and 12, which are insulated from each other,
the Shaft 10 being in electrical union ‘with the‘

;- lower cireuit- Wheel only. ~The negative orzinc:

pole of the main battery 1 is oonueeted by way

wheel, 12, of the pole- ohanner

of the line 13, binding-post 14, wire 15, and
pressure contact- -spring 16 to the upper cir emt
It will thus be

understood that the Cll‘Glllt wheels 11 and 12,

while free to rotate with the shaft 10, oonsmtute.f

atall timesthe positiveand negative electrodes |

respectively,

of the battery 1. The pemphery |
of each of these circuit-wheels is provided with |

a series of seven notches or recesses of equal_}

length.

The length of each recess is approxi-.

ma,tel yequalto that of the section of the circum-

ference projecting between two consecutive re-
The angular position of the circuit-’

cesses..
wheels upon the shaft with reference to each

~ other is such that every indentation of one is

. ‘0

| wheel 12.

435
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acter.

opposite to a projection of the other.

siliency, and to these springs are attached, at

wire.

Against
- the perimeters of these circuit-wheels the con-
tact-springs 18 and 19 press- by their own: re-

‘points 20 and 21, respectively, the termmalSj
of the line-wire and of the ground or return
As the.pole-changing circuit-wheels.

perform one revolution the spring 18 will im-"
pinge seven times agmust the perimeter of the .
wheel 11 and seven times against that of the

Similarly the spring 19 will, when

the 8131'1110 18 impinges upon the wheel 11 it- | base- plate 29,

self 1impinge upon the wheel 12, and when the

spring 18 impinges upon the wheel 12 it (the
spring 19) will impinge upon the wheel 11. .
- In consequence of this action there will be
transmitted over the main line fourteen elec- |

trical pulsations during each revolution of the

transmitting - shaft,
positive and seven 11egotwe

seven of which will be.
~ In practice any
desired number of separate 111depende11t lines,
each provided with its own receiving-instru--

ment, may be operated from one tl&llsnllttlﬂﬂ‘- |
St‘“LthIl by making use of as many- Sepm‘a‘co_

commutators or pole changers such as de-
seribed as there are. mdependent lines to be:

operated, and by mounting all these pole-:

changers upon a single Shaft which may be of

any opprol;umte 1e110t]1 aud which will thus
“actuate all the linesin umson
cal instrumentalities for imparting motion to -
the shaft 9 and to the pole-changer hereinbe-
fore described may be of any Sultable char-
1 have 1)1"efe11ed in the present 111--

The mechani-

10 at the point 30) travels.

time of the arrest.

'the battery

."th .

stance to employ. a clock-work mechanism.

partially shown in Fig. 2, actuated by a weight,

1 the sustaining-cord ol which is wound about

the drum 22. The system may be wound up

by applying a suitable key to the drum-shait

in a well-known manner. A constant tend-
ency to revolve is thus imparted to the shait

| 10, which will take effect whenever the lattor
18 1‘eledsetl b; 1neo]m1113111 hele:tlnftel to be

described. |
The Seeond and third divisions of the trans-
mitting apparatus—namely, that which estab-
lishes the conditions necessary to cause an im-
pression to be taken from the type-wheel at
the receiving:-station, and that which deter-

.~89 |

minesthespecific character of the impression—

may bedescribed conjointly as follows: A key-

board, 25, is located npon the upper face of
the case in whieh the entire transmitting mech-

anism is contained. The keys are mmnged
upon the key-board in two concentrie circular
rows, . each comprising fourteen keys. The
ehara,otels which I have
present instance, and which are sufficient for
the general purpose for which this instrument

the ehalaotel &, and the period (.); but it will

made use of in the

85

00

18 designed, are the letters of the ailphabet, -

be understood that the description herein of

mechanism for transmitting twenty-eight dif-

ferent signals is not to be eonstrued in preju-
~dice to any application of the same to a greater
The construe-

tion of the several keysis illustrated in Fig. 3.

or less number of characters.

Each key consists ofa vertical pin, 26, Lel‘ll‘llﬂ‘lt
ing in a knob or button, 27, atthe top by means

05

ICO

of which it may eonvementlgr be depl essed by

‘the finger of the operator, and 1t is also pro-

vided with a helical spring, 28, surrounding

its shaft, for raising it to its 1101111'11 poeltlon

when 1e1eftsed

-1}1‘03eot ir om the under surface of the lowel

plane in which the projecting arm or cam 9
(rigidly and electrically connected totheshaft
~In this manner,
by depressing any one of the outside series or
row of keys, T am enabled to arrest the trav-

eling arm 9 in any one of a series of fourteen .

positions, thereby prolonging the pulsations

This will bring them intothe

These kéys may be depressed -
through a ‘short space—preferably an. eighth
ofan meh—so that their lowerends will slig ht] ¥

I1IC

115

of currént which traverses the cireuit at the

am enabled to arrest the traveling arm in any
one of fourteen other positions 111Le1‘111edmte to

those mentionedin connection with the first se- -

ries. By the depression of any oneof the inner
series of keys, two operations are performed,
namely: First, the traveling arm 9 is arrested
in a position depending on thekey depressed:

and, secondly, the battery is d(,tftehed from
_"thelme in the following manner: As before de-
scribed,

the eircuit- wheel 11 of the pole-

.eha,nger is connected with the positive poleof
the cur 1‘e11t passing tluouﬂh the

Similarly, by depressing
any one of the inner series or row of keys, 1

120

10




flexible spring 8 and arm 9, normally in elee-
trical contact at the point 39. When one of

- the inner series of keys is depressed and the
- flexible spring 8 comes in contact therewith,

10O

L5

20

the consequent pressure 1s sufficient to Sepfb-
rate the contact-points and open the circuit.
Thus by the operation of the proper keys a
pause of the transmitting-shatt may be made
to take place, daring which there will be either
a positive current, a negative current, or no
current whatever upon the line, according to.
which key i1s depressed. Any one of these
conditions serves to actuate the impressionde- -
vice at the receiving-station, while the pause
in which there 18 no current upon the line
serves to operate the determining (16‘;"1(38 as
well.

The fourth lelSlOll of the mechanismat the
transmitting-station, or that operating to re-
establish the synchronism or unison when dis-

. tarbed, consists of an additional key oper-

23

ated by the switch 35, which serves to arrest |
the shatt arm 9 In the same position as does
the key representing the zero character (.).
When this switch 1s moved against the stop

36, the projection 34 is brought into the path

~of the arm 9, and as this projectionis notpro-

vided with means for antomatically returning

1t to 1ts previous position, asis the case of the

30

50

39

60

switch should be left upon the stop 36.

other keys, 1t remains there until normally re-
turned to the point 38, as shown 1n the figure.

When the instrument is not in operation, this
This
condition will enable any one at the receiving
end to bring his instrument into unison Wi-th
the transmitter, in a manner hereinaiter to be
deseribed when the receiving mechanism 1s

considered.

The apparatus at the receiving-station may,

like the transmitting appar fmtu.s be conven-

iently regarded as emblaunﬂ four divisions.
The first controls the intermittent rotation of
the receiving-shatt and type-wheel. Thesec-
ond produces the impression upon the paper

tape and feeds the latter forward with each

impression. ‘The third determines the par-
ticular character of the impression—that is to
say, whether 1t shall be one or other of two
consecutive characters upon the type-wheel;
and the fourth 18 a device for establishing the

synchronism or unison of the type-wheel with

the transmitting apparatus in case they are
thrown out of correspondence by accident or
otherwise.

The first of these divisions is actuated by the
alternating electrical pulsations established
upon the main line by the rotation of the trans-
mitting-shaft. These currents traverse the
colls of the electro-magnets 48 and 49. To un-
derstand the winding of these electro-magnets
reference 1s made to If1g. 6, in which the heli-
ces surrounding the cores of the electro-mag-
nets are repr eserjted by a single convolutwn
so as to show clearly the dlrectlon of thew md
ing. The continuous conducting - wire 40,
which is included in and forms part of the

3 ‘ 285,709

main line, is wound helically daround these
cores, sueeesswely in the manner illustrated
1n the figure.
rection mdleated by the arrows, it will be ob-
served that it is wound in one dll‘eetlt)ll around
the core 50 of the electro-magnet 48, and 1n
the opposite direction ar ound the other core,
51,0f the same. It then passes to the electro-
ap*net 49, being wound around the core 52
in a direction oppomte to that last mentioned;

and, lastly, the direction is again reversed in

pdSSlDG around the core 53 of the electro-mag-
net'49. If no current traverses the line 40

the armature 54 will remain unattracted: but
when a current of one polarity traverses the
Iine both poles of the armature 54 will be si-
multaneously attracted toward one of the elec-
tro-magnets and repelled by the other, and
the armature will accordingly move toward
the attracting-magnet; and when a current of
opposite 1301“1;1"-'1‘03I traverses the circulit, exactly
the reverse effect will take place. Hence,

when alternate pulsations of positive and neg&- |

tive electricity are transmitted through both
electro-magnets, (these being mncluded 1n the
same circuit,) the armature 54 is caused to vi-
brate to and fro. If, however, the current
traversing the. line 40 be interrupted, the
armature 54, being in contact with one or
~other of the. poles of the electro-magnets 48
~and 49, will remain in such contact. The con-
ditions which actually occur upon the line 40
are, as described, either a positive current, a
period of rest suoceedma a positive cunent
a negative current, or a period of rest sue-
ceeding a negative current., Underthe influ-
ence of such conditions the armature 54 will
be actuated by each current remaining inact-
1ve during the said periods of rest. Thearma-
ture 54 1s carried by an armature-lever, H5,
fixed to a rock-shaft, 56, and carrying an an-
chor-escapement, 57, provided with pallets 58
and 59, which alternately engage with the op-
posite teeth of the scape- wheel 60. 'The lat-
ter 18 mounted upon the arbor 61, which tends
to rotate continuously in the 'direetion 1indi-
cated by the arrow, being impelled by a train
of wheel-work actuated by the descent of a
welght wheneverthe escapement permits. T'he
arbor 61 carries, in addition to the scape-wheel
60, another Vhee] 65, having beveled teeth,
and also a type- wheel 66, said wheels belnu
rigidly connected w ith each other, but car ried
loosely uponasleeveonthearbor 61 fromwhich
arbor projects a pin, 67, entering a slot, 68, 1n
the wheel 65. This Slot 18 of sufficierit 1ength
to admit of a slight parallel revolution of the
wheels b5 and 56 independently of the arbor
61. Longitudinal displacement of the wheels
65 and 66 upon the arbor 61 1s prevented 1in
one direction by the stop 69 and in the other
by the stop 70. A spring, 71, one end of

which is attached to the back of the wheel
65, while the other end bears against the pin
67, tends to maintain the wheel 65 1n such re-
lation to the arbor 61 that the pin 67 will

By tracing this wire in the di- -
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take the position in the slot 68 Whmh IS ShOWIl in opposﬂ',lon to the force of the retractile

in Figs. 1 and 5. = It will therefore be under-

~ stood that with every impulse traversing the

electrical conductor 40 the armature 54 and
anchor-escapement 57 will be actuated, and

the shaft of the escapement- wheel 60 will

‘thereby be liberated, the forward movement

- of which shaft will be communicated by means

.10

~of the pin 67 to the type- -wheel 66 and bev-
There are twenty- |
~ eight characters upon the circumference of

' the type-wheel, symmetrically disposed, one

eled toothed wheel 65.

~ after the other, at equal distances apart, and

20

respectively corresponding to the twenty- -eight

keys at the transmitting-station. With every

“movement of the’ mm&tme the type-wheelad-
vances one-fourteenth part ofa complete revo-
Jlution, or, in other words, thr Gugh an angle
' Subtendlm two of said characters.

The seeond division of the receiving- instra-
ment—namely, that which produces “the im-

~ pressions upon the paper tape—may be de-

: a-

'  geribed as follows: The currentwhich traverses

the electro-magnets 48 and 49 passes by the

“wire 41 to the relay-magnet 42, and by return-
~wire 143, or earth-cir cmt in heu theleof back

to the tl ansmitting-instrument. Every-elec-

trical impulse, thel efore, that traverses the |
main ewcmt 40 will a,ctuate the electro-mag-

net 42, causing it to attract its armature 43,

~ thus bringing the armature-lever 44 against 1ts

35

front contact-stop, 45.

it to fall upon its back contact- stc)p 47.
against the front contact-stop, 45, a local cir-

| (311113 is closed, which may be tr aced as follows:

from the 1JOSIt1V8 pole of the battery 70, by

wire 71, to contact-stop 45, armature- level 44,

line 72, electro- magnet 73, and line 74, to nega-
~ tive pole of the battery 7 0
will therefore be cloged in correspondence with |
erted upon thearmature 111, actuating the ar-

This 10031 circuit

- every pulsation, irrespective of polarity, that

~ traverses the main line 40. When in contact
with its back stop, 47, the armature- lever 44
will close a Second 100&1 circuit, which also 1n-

~ cludes the electro-magnet 73, and which may |

-~ be traced as follows: from the positive pole

50

of the battery 90, via the line 91, contact-stop

47, armature- 1eve1 44, line 72, electlo magnet

;"3 line 74, battery 70 line 71, line 92, elec-
tm ma,ﬂ*net 93, line 94, to neg ative pole of bat-

- tery 90. The pauses of the almfbtme lever 44

o 55

ttpon its contact-stops are either of very short

duration when produced by the alternating
current caused by the revolution of the trans-
" mitting-shaft, or they are comparatively long.
- pauses ploduced in the manner described, by_

- the depl ession of the keys of the tr ansnuttel

. 6o

The spring 78-is so adjusted that the printing
‘mechanism shall be operated by currents of

long duration only, in which case the electro-
nmﬂ'net 73 will-attract its armature 74, which

is carried by the lever 75, the latter belng ful-
crumed at 76. and balanced by the counter-

ver 75.

Every cessatlon of the
| current will 11bemte the armature-lever 44 to

~ the action of the retractile spring 46 and cause
When | tion is depressed.

closed at the back contact-stop, 47, of the ar-

ing,asalr eady explained.

position.
beve]ed as shown at 121, Fig. 4. Let it ‘be
.- dssumed that the magnet 93 is not actuated:

spring 78.. Normally the armature-lever 75

rests upon its back contact-stop, 80, and when

actuated by the vitalization of the electro-

bring the platen 81, carrying the band or tape

-ulagnet 73 1t ascends a sufficient distance to

of paper 82, into contact with the type-wheel

66. The papel -feeding mechanism is actuat-
ed in a well-known manner. by the retrograde

movement of the printing-lever 75 after the
This mechanism

impression has been taken.

75

congists of a cam, 100, carried at the extleme B

end of the lever 75 D, fulerumed at 101, and pro-

“vided with a shoulder, 102, and a splmg, 103,
-extending from the lever ovel sald shoulda,
and mamtmnmw said cam against a serrated
portion of the circumference > of the feed-wheel
104. A second friction-wheel, 105, rotates

loosely upon the arbor 106, the latter being

e}

carried by the lever 107, fuleramed at 108, &nd e

constantly depressed bv spring 109, thus Leep- .-

ing the friction-wheel 105 1in elose eontact with

the feed-wheel 104. The paper tape is direct-

ed in its path by guide-pins carried by the le-
"The type-wheel receives itsink from

an or dmm y Inking 101161 140, placed imme-
diately above it. 7

The third feature of the pl 111t1nc~ mechamsm .
‘namely, thedevice for determining the par tleu-

lar character—that is to say, Whleh of two suc-
ceeding characters shall be 1:}1111ted—-1a> actu-
ated Whenevel the current of the main line is

mtenupted which occurs whenever any one of

the inner row of Levs at the tr &DS]lllttll]ﬂ-St‘l-
The local cireuit, W]llG]l 1S

mature-lever 44, has already been tl aced. It

‘includes the batteries 70 and 90 and the elec
tro-magnets 73 and 93. Themag net 73 is thus

again actuated to perform the office of print-

m&gnet 93 is as follows: Its attraction is ex-

‘mature- 16V61 112, fuler mned at 113, zmd nor-

‘The function of the

90
95
IOO

105

110

mally kept at a distance from the maﬂ'net by a -

spring, 114, adjustable by thescrew 115. (Best

seen in Flg 4.) The excursion of the armature

112 is determined by the adjustment-screws

116 and 117, the former limiting its forward
‘motion towcud the maﬁnet and the latter its

backward motion away - from the magnet. The

ture-lever 75.° To per: mit the rise and fall of

_said bent lever 119, the articulating arbor 118

I15

‘armature-lever 112 articulates at 118 with the
Dbent lever 119,fulcrumed at 120 upon an arbor
~carried by and running parallel to the arma-

120

traverses a slot in the end of the level 119, so '

that the latter may be operated by the mo-

tions of the lever 112,regar dless of its vertical
The end: of the bent IGVEI 119 is

125

When the armature 75 1s eleV“Lted thelever119

will ascend in front of the. beveled toothed
| wheel 65. 1If, on the contrary, both magnets,

poise 4’7 80 that said almatule lever 1s movedi 73 and. 93 are sunultaneously aetuated the,

130
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lever 119 will be moved into the vertical plane | stood by those skilled in the art that the same

In-which is situated the wheel 65. The end
121 of said bent lever will impinge upon the
beveled surface of thetooth immediately above
and-cause the wheel 65, as well as the type-
wheel which is rigidly connected thereto, to be
advanced through the angle subtending one

character, said advancement being determined |

by the excursion of the pin 67 within the slot
65. Of the two devices thus actuated by rea-
son of the contact of the relay armature-lever
44 with 1ts back stop, the first to perform its
allotted function is the determining device,for
the determining-lever 119 is carried by the

printing-lever 75, and by the time that the lat- -

- ter has been sufficiently elevated to take an

20

25

30

son device.

Impression the determining-lever has already
performed its funection. | . |

The fourth feature of the receiver isthe uni-
It consists of a lever or detent,
130,swinging under slight friction between the
stops 131 and 132, "It carries at one end a trip,
133, which,whensaid leverisin contact with the
stop 132,extends into the path of the cam 134,
projecting from the arbor 61. By operating

the lever the type-wheel may thus be arrested

in that position in which it will print the zero
character(.). As before described, the trans-
mitting-shaft always starts from the corre-
sponding or zero-point of the key-board.
Reviewing the above description, when the
first key, A, is depressed, a positive current is
sent to line, the relay 42 is actuated, the mag-
net 75 13 vitalized, but not the magnet 93;
hence the character broughtinto position upon
the type-wheel will also be A. If, now, the

~second key, B, is depressed, the current will

40O

Pprinted.

beinterrupted, both the magnets 73 and 93 will
be actuated, and through the agency of the
latter the type-wheel will be advanced through
the space of one letter prior to the operation
of the printing, and hence the letter B will be
On depressing the third key, C, an-

- other current will be sent to line of opposite po-

4.3

50

53

60

larity to that previously transmitted. The es-
capement-wheel will accordingly be advanced
one tooth, the magnet 73 only will be actnated,
and the letter C will be printed. Depress-
ing, now,the fourth key, D, the current is inter-
rupted, both the magnets 73 and 93 are act-
uated, and through the agency of the latter

the type-wheel is advanced through the space
of one letter prior to the printing; hence

the letter D will be printed. If, however,

succeeding letters are not to be printed, but
letters are chosen at random, it will be un- |

derstood that as often as the shaft-arm 9 passes
an outer key, so often is the eseapement oper-
ated, and so often is the type-wheel advanced
through the space of two letters; hence what-
ever key is depressed on the key-board the

letter which it represents is impressed upon |

the paper.
Among the advantages arising from my im-
provements the most important is that of

1IS—-

!

pulsation that in other systems causes a sin-
gle character of the type-wheel to beadvanced,

in this invention causes the advancement of

70

two characters, thereby enabling me to trans-

mit three hundred words per minute with no
greater rapidity of electric pulsation than has
been heretofore required for transmitting one
hundred and fifty words.

- 1 do not in this application eclaim any art,

method, or process herein set forth.
Having thus described my invention, what
L claim, and desire tosecure by Letters Patent,

1. The combination, substantially as here-

1nbefore set forth, of two series of keys, mech-

anism operated by the depression of any key

in one series to prolong the duration of the

75

80

current traversing the line at the instant of 83

operation, irrespective of the polarity of said
current, and mechanism operated by the de-
pression of any key in the other series for
withdrawing whatever current is then trav-
ersing the line. R

2. The combination, substantially as here-

inbefore set forth, of the revolving shaft of a

transmitting-instrument, a pole-changer cax-
ried thereby for intermittently reversing the
current upon the main line, a series of keys
for arresting the motion of said transmitting-
shaft at predetermined points in its revolu-
tion,thereby prolonging the particular current-

pulsation traversing the line at the instant of

arrest, and a second series of keys for arrest-

Ing sald shatt at other predetermined points
and simultaneously opening said main line.

3.. The combination, substantially as here-

inbetore set forth, of a system of circuits con-

veying an electrical current, a pole-changer
for intermittently reversing said current, ase-
ries of keys, each serving, when operated, to
arrest the action of said pole-changer, there-
by instituting a continuous current in said cir-
cult, and a second series of keys, each serv-
1ng, when operated, to withdraw said current
by interrupting said system of circuits.

4. The combination, substantially as here-
inbefore set forth, of arevolving shaft, anarm
or cam projecting laterally from said revolv-
1ng shaft, a system of contact-points carried

by said arm, a battery the circuit of which

1s completed by the contact of said points,
and a series of keys for simultaneously ar-
resting the motion of said arm and separating
sald contact-points for the purpose of inter-
rupting the circuit of said battery:. f

- 5. Thecombination,with a type-wheel shaft,

a type-wheel normally moving therewith, and
mechanism for advancing said type-wheel shaft -
through successive arcs, each subtending two

charactersuponthe circumference of said type-
wheel, of a device for mechanically imparting
a supplementary movement tosaid type-wheel
independent of the movements of said shaft,
substantially in the manner described. |

rapidity of transmission. It will be under- | 6. The combination of a shaft, a sleeve mov-

QO

95_

ICO

105

I10

I15

120

130



able thereupon a type-wheel r1ﬂ1dly earrled: inhefore set forth, of a relay armature -lever
by said sleeve, a beveled toothed wheel also | making bothlong and short contaets upon each
- rigidly carried by said sleeve, and yielding | of the hnutmﬂ-stops between which it plays, 45
- mechanism, substantially as descrlbed where- | and two local circuits closed upon said stops,
5 by the movements of said shaft are communi- | oneincluding the printing electro-magnet, and
cated to said type-wheel while permitting the | -the other mcludmo sald printing electro- mag- -
movement of said type-wheel 111dependently- net and an e]ectro -magnet tfor nlec,h*‘tmca,lly
of said shaft through an arc subtendmg a sin- advancing the type-wheel, the armatures of 50
- gle character. | both of smd magnets being adJ usted to 1‘6@1)01;1(1
10 7. The combination, Wlth Q t};'pe -wheel and. to the said 1011g contacts 011157
- beveled toothed wheel connected together and 11. The combination, substantially as here-
. flexibly mounted upon a shaft, substantially | inbefore set forth, of mechanism operated by
in the. manner described, of a prmtmo -lever, | the depression of alternate transmitter-keys 53
~ asubsidiary lever ar ticulating with said prmt for arresting an advancing type-wheel shaft .
15 ing-lever and moving theremth an armature- | in such position that the ‘wpe -wheel earried -
lever articulating with said Subsuhar} lever, | ther eby presents for impression the character
and an electro- mac-*ne.t actuating said arma- | nextin advance of that represented by the key
~ture-lever to move S&id subsidiary lever into _depressed mechanism for still further advanc- 60
the plane of said beveled toothed wheel. | ingsaidtype-wheel independently of said shaft,
20 8. The combination, substantially as herein- for the purpose of bringing the particular char-
before set {forth, of a type -wheel normally ad- | acter represented by the key depressed into
vancing the distance equivalent to two char- | printing position, and printing mechanisn.
acters ab 2 time, a printing mechanism capa- 12. The combination, substantially as here- 65
ble of producing the impression of one char- | inbefore set forth, of the following elements
25 acter at a time, a device for still further ad- | actuated by electrical currents and controlled
~ vancing the type-wheel through a distance | by the depressionofalternatetransmitter-keys,
eqmvalent to one character, and a relay vital- | namely: mechanism for advancing the type-
- 1zed by currents traversing the main line, for | wheel to a position such that the character to 70
- setting in action said 1)1*11113111 g device, together | be printed 18 in the neighborhood of the print-
30 with said device, for still further %dv&ncmg the | ing mechanisni, 111ech.;m1sm for still further
- type-wheel. | advancing; said type-wheel independently of
9. The combmatlon substantially as herein- | its shaftt, for the purpose of bringing said char-
before set forth, of a 1’*e]av, two local circuits, | acter 11'1130 exact position for 1}1‘111‘[1110, and 131‘11113 75
- respectively elosed by said relay upon its baek ing mechanism.
'35 and front stops, an electro-magnet for actuat- | In testimony whereof I have hereunto Sub--.
ing a printing mechanism included in one of | scribed-my name this 20t11 day of Seytember-

said circuits, and an electro-magnet acting | A. D. 1882.

'

through mtern’ledl&te mechanism to advance | . AN -
| S&ldtype -wheelthroughadefinitearcincluded, HD\ R Y VAN HODVDB‘ B ERGH
40 together with sald prmtmﬂ ma,guet in the oth- \Vltnesses
er “cireuit. S DANIEL W. L‘DGEOOMB
10. The comblmtmn Sllb%t‘tlltlally as here- | - MILLER C. EARL.




It is hereby certified that Letters Patent No. 285,709, granted September 25, 1833,
upon the application of Henry Van Hoevenbergh, of Elizabeth, N. J., for an improve-
ment in “Printing Telegraphs,” was erroneously issued.to the * Western Union
Telegraph Company” of New York, N. Y., as assignee of the entire interest in said
invention; that the patent should have been granted to the said Henry Van
Hoevenbergh as owner of the entire interest; and that the proper correction has been
made in the files and records pertaining to the case in the Patent Office, and should be
read in the patent to make it conform thereto.

Signed, countersigned, and sealed this 2d day of October, A. D. 1883.

[SEAL.] ‘ “H. M. TELLER,

Countersigned:

E. M. MARBLE,
Commaissioner of Patents.

Correction in Letters Patent No. 285,709

Secretary of the Interior.
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