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| mems in printing-telegraph instruments, said

UNITED STATES

PaTENT OFFICE* '

'DAVID E. HUGHES, OF NEW YORK,

. X, ASSIGNOR TO THE AMERICAW

TELEGRAPH OOMPANY

iMPR“OVEMENT IN TELEGRAPHING-MACGHINES.

| | Speciﬁca-tion_ forming pﬁ;]:ﬁ of Letiers Patent, No 22;?70, tiﬁted J :Lnu_ary 25, 1859, .

To all t{Jzom it may concern :

Be it known that I, DAVID E. HUGHES of |
New York, county of New York, and btate of
New Ymh have 1nvented 0&1‘[1111 new and
useful Impwvements in Telegraphing - Ma-
chines ; and I do hereby declare that the fol-

~ lowing is a full, ¢lear, and exact description of

the same, refeleme bemg made to the annexed
dr&wmgs, making a part of thlb qpeuhcamon

" 1n which—

Figure I is a side elev ation. g, Il is an

~end elevation. Figs. 111, LV, V Vi, and VIL

are of parts 1 detail, fmd Slﬂlllalﬁ' lBt[B[‘b indi-
cate similar parts throughout | |
My invention consists in certain improve-

improvements having for their object the ren-
dering the mbtrument more certain in its ac-

tion-in several partieulars. -
The first feature consists in an improv ed

construction of the pms on the circuit-plate
and in their connection with the operating-

. ke_y whereby the closing or breaking of the
-cucmt for any letter will be indicated to the

touch of the operator; and the object of this

part of my improvement is to prevent the |
tratisposition of letters, which defect 1s likely

to oceur in the 01(1 mode When no such 111(1104--

~ tion 1s given.

The second feature (,oumst&, in an 1mpr0ved
mode of setting the type- -wheels, so as to in-
sure thelir always stamtmg at a glven 1J.J1nt or
Zero. -

The third featule is a self d(]JHStlI]ﬂ‘ appa,—

ratus for keeping the type-wheels always in

their proper positions, so as to insure the print-

ing of the proper letter as signalized.
’_[_‘heseimprm ements are mtended chleﬂy?;to

‘be applied to the priuting—telégraph already
patented to me under date of the 20th of May,
1856, . Iu that machine there 18 a circuit wheel

or cylinder having . pins upon it.dindicative of
the letters or Lh‘lld(,tBlS to be transmitted and
printed, which cylinder must revolve in the
samée time and in the exact order of the dis-
tant t;3 pe-wheel, so that the closing or break-

ing oi the electllc circuit by any given pin
upon said wheel will insure the printing of

' ders have been so set that theu- pins and let |

ters will acecord they must therefore, in order
to work correctly, revolve in exact unison so

long as messages are being transmitted.

In the helem-desu‘lbed machine I use, in-

stead of a revolving cylinder with pins indi-

cating the letters, a tixed circular plate (shown
at A, Figs. 1, 11, HI and VII) secured to the,

1 bed of the ma,(,hmc " A series of elongated

holes is perforated in a circle near itsedge, as

‘shown at &, Figs. LIl and VII, there being as
many holes as there are keys. Beneath the.

plate there is a circular- opening on the bed
as large as the circle of holes @, aud around
this there stands a row of metal pins of a pe-

1 culiar shane. The top ends of these project

through the holes, a pin in each kole. The bot-
tom end of each pin rests upon the tail of one:

of the keys, as seen at Fig. V1I, wherein b in-

dicates the pins, and ¢ the ke\b The top of

‘each pin has a uotch b, and to each 1s a pull-

down spring, b, Wthh also tends to pull the
top of each pin toward the center of the ecir-
cular plate. When the key 1s not acted upon
the spring b" pulls the pin b down and also
draws its head toward the center, so that the
notch o should catch upon the under side of
the plate A, as seen at Fig. VIL Above the
ciréuit- pl&te there is a vertical shaft, B, ris-
ing from. its center. This carries an arm, d,
near its. lower .end, which arm extends out

| to the circle of pins.. The arm is composed of

1 two pieces; the second plece d’, lying along
| d, extends over it, and, has 168 (,nd bent down

to meet the end ot the lower part, as seen in-
Fig. I. It is ‘intended that this arm shall
strike the pins ‘only at such times as a key is.

tounched, passing otherwise entirely free.” The

type- .wheel shaft C lies at a right angle to B,

and the two are gea,red together by equa,l

bevel-wheels, as shown in lﬂg 11, whereby
botl are caused to revolve alike. 'T'hie opera-
tion of this part is as follows: ‘Whenever tele-
oraphing is going on the arms d on the ma--
chines at both ends of the line are continunally

revolving, as are also their type-wheels. If
| key A 1s now pleSBd down, the end ¢, Fig.
V1T, will raise the pin b a short distance, be-

any given letter intended to be indicated by | ing arrebted by the iotch o strll:.mg the un-

said pin. After the tvpe -wheels and cylin-

der side of the clrcmt-pla,te.. This pll.l w111__



.......

now be in the way of the arm d and ltS end,

which is beveled, will then interfere and str 1Le '

~against the pln’s side, pushing the pin out-
ward, and thus diseng ﬂ‘a ging the notch .
key will then be qllowed to descend. still far-
ther, also still farther elevating the pin b.

| ThlS second movement, being sudden, 1s sensi-

bly felt by the finger, ELI_J(] the 0perat01 gonse-
quently knows that the circuit -has been es-
tablished for the proper letter before he moves

another key, and as one wireis attached to.

the plate and the other to the post B, of course

“the circuit is closed whenever the ar m d strikes

a pin, b, for then-the end of the second spring-
arny, d" IIdEb over the top of the pin, and closes
the cwcult thereby, the arm d hwm g its bev-
eled end attached so as to insulate the-same,

its object being merely to throw the pin ) for-

ward, so as to disengage the notch in the same.
The second feature of my invention consists

in & means. for adjusting the type-wheel for

errors in the rate of running, and is as follows:
The type-wheel is seen at D, IFigs. I and 11,

supported upon the prmectmg end of a h011-

zontal shaft, C/. The driving poweris applied

to a cog- -wheel attached to a hollow shaft, C,
resting upon shaft ' forits bearings, so thqtbv

means of a ecoupling-cluteh, C’ and C caneither

- be made to revolve togethm or be uncoupled,
80 that the moving power may continue to re-

volve C withont I‘G\"lelnﬂ the type - wheel.
The coupler, however, is not, a rigid one, but

but counsists of a spring-catch acting upon a

noteh or roughened-surface wheel and holding

- 1t by friction, becallbe these adjustments—ia. e.,

for error in the rate of . tlmlng——me required to

be made while the type-wheel isrevolving Wltll

- its d11v111g shatt C.
- At Eis seen a toothed or notched wheel se-f

cured to the shaft C’. The notches on it cor-
respond with the number of letters or signs
upon the type-wheel, together with an addl-
tional one for the bl.-_mL space on said wheel.
Beneath the type-wheel is placed the platen’
T. This is a roller supported upon the end of
an arm, I/, which is hinged atits opposite end
to the“fmme, and over ﬂllb roller the fillet of
paperto be printed upon lies and travels along.
As the motion of the type-wheel is contmuoub
while printing is going on, the platen has to
Le raised so as to Press ‘the fillet of ‘paper
against the letters while that is still moving
ouwmd ~The timing of this part must there-
fore be very nicely aclpmted because if the
platen should be moved up to the type-wheel

-2 little too soon or too late to strike the letter

i O

exactly and fairly on, its face as it passes, a
false or imperfect impression will be the result.

The.arm which supports the platenis raised

ap by a crank-pin upon the end of a shaft,
whieh revolves once for every letter prmted
said shaft being seen at g and the crank-pin
at ¢’. This pin ¢ strikes a projecting plece,
g/, upon the end of the arm I, and thus lifts

The

'

—

!

Immediately behn:ld tlns, and upon the i the Lwo becom(, 391)11a,te<1

—_—,

1tS t}*pe-whee].

1ng thenr;

‘the shaft g to be turned one revolution.
|'is accomplished by the permanent mag net be-
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same shaft, there is a dog, 48 ::.een at e. At

each revolutmu of the shatt ¢ this engages a
notch of the wheel B, and the dog and crank-
pin are also so 1}1400{1 that the dog shall bein
a notch.when the latter has raised the platen
up to. the face of the type-wheel. The letters
of the type-wheel and the notehes being prop-
erly set, it will be seen that the dog will hold
the type-wheel so that the proper letter shall
thereby stand in its proper place when the
platen is brought up. The effect of this. will.
be that in case the type-wheel is gaining time
the dog will, every time if enters a notch, re-
tard th'e same, and vice versa 1f losing.time.
Dy this means a very exact coincidence -be-

tween the running-time of any two machines

1s rendered unnecessary, for without such a
regulator, should the driving-shafts B and O
be revolving at a speed a little greater, for in-

stance, than that of the distant machine, the
time would arrive when,instead of theintended

letter being printed, the one next in advance.
would oceur, and so on, and this would happen
sooner or ]atel, accorumﬂ* to the-difference of
rate in the ranning of the two machines. Now,
as the dog eisliberated only by the distant op-
erator and revolves once for each signal,while
the type-wheel itself is in constant rotation; it
will be seen that the dog must engage and pass
through one of the cogs of tlhie wheel E, each
of nhmh cogs stands ol)posml to a letter of
If the time of the type-wheel
18 1n exact accord with the ‘revolution of the
circuit-breaker d of the distant machine the
dog will pass between the teeth withouttouch-
but if the type-wheel is notin such
accord the dog will strike one of the teeth o1

| I, and either slightly advance the type-wheel |

or retard 1t, according as it is gaining or los-
ing time, thus setting the wheel at each sig-
nal. Iflosing time, the dog will strike against
the first cog zmd advance it precisely as we
should setft(,looh hand, and if too fasttheback
tooth will be struclk and the wheel retarded. |
It will be seen that the effect of an electric
cuarrent sent from & distant station is to cause
‘This

ing released from the electro-mag net. The
operation effects theengaging of a clutch (seen
at i upon the shaft ¢) Wlth the constantly-re.
volving shaft H, whereby the former shaft is
10tatu1 thus blmn*m ¢ up the. platen-rolier I,
with ltb fillet of paper upon it,1n time fo strike

the proper letter on the l;Vpe wheel, in the
manner already set forth. When one revolu-
tion has been .given to ¢’ it is uncoupled from

| H, and stands still until the next signal is

given. 'fFhe uncoupling is accomplished by
means of a beveled tized stud,/,against which
a cross-piece on the top of the clutch strikes
as the shaft g revolves, and, riding up the bev-
eled surface, effects the 11ftm oofitscluteh from
the rouﬂheued-sulf‘lce wheel upon H, whereby
"When the perma-
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irent magnet flies up it acts upon one end ot

a lever, (seey at 7,) the opposite end of which
lever is divided or forked, as shown in Figs.

Tand IV. The lower branch hasa hook at ¢/,

which engages a detaining-arm, j,;Figs. 1L and
IV, upon the shaft g. ~The end of the upper

- fork, 4", rests upon aspiral cam-piece, also upon
the shaft ¢, as shown at j/ in said figures. |
~ The office of the lower fork is to prevent rota- |
~ tion of the shaft ¢, while: the upper has two
~offices. The first 1s to disengage the clutch

from the beveled stud 7/, and the otheris to
effect, in connection with the cawm, the return
of the magnet npon that portion which be-

comes the electro-magnét. In Fig. IV the le-
ver ¢ is shown as engaged with j byits lower
fork, while the end of the nupperis onthe edge

of the cross-cut terminating the spirial edge

of the cam j’.- When the magnetrisesit throws
¢’ clear of j,and at the same time presses upon

the cross-cut of the cam §/, and thereby forces

the shaft g to move. This movement. carries
the arm A, Figs. II and V off the clutch-piece
past the stud #/, and allows it to engage with
tlie revolving shaft H, and thus efiect the
printing of aletter, in the manitier already de-

- seribed. The return of the magnet is effected
by the volute shape of the cam j' acting upon

¢/, as clearly seen in the figures. Before tele-

~ graphing can be begun the type-wheels must |

be started from a zero. This isaccomplished

by means of a clutch for engaging and disen-
~ gaging the shaft O’ from G, so that the type-
wheel will always be stopped and started from

one position, which position 1s one when the

blank in the said type-wheel will be oppo-

site, or nearly so, to the platen I'.. The opera-
tor at the distant mmachine has therefore only

to start the type-wheel by striking” upon his
blank signal-key, and the curved arm d’ will
“then revolve in unisen with "the distant type-
wheel.” - - .

Upon the inner end of the shaft O’ there is

fixed a spring-clutch, (seen at & in Figs. Il

and VI,)and immediately adjoining this upon
the inner end of the hollow shaft C1is a rough-
ened or finely-notched surface wheel, #'. A

‘small cross-arm from-the clutch overhafngs

this wheel, and engages-with it whenever the
detaching-lever is released, so as to allow of
said arm Leing brought down by the force of

its spring. The effect of the detaching and

engaging lever is to canse the uncoupling of
the type-wheel from the driving-shaft C, so as
to bring it to a state of rest always in one un-
varying position, and which position is shown
in Fig. I, wherein the blank space 1D’ is seen
standing a little to one side of the platen:rolier
F. The clutehis disengaged from &’ by means

of a spring-catch, which is fixed to the inner
side of the frame of the machine in such posi--

tion'as to intercept said clutch at the place

~where the type-wheel is to be stopped. 1t 1s

shown at m, Figs. II and VI, and consists of

a piece of spring metal placed so as to lie flag-

22,9%0 . 3

way of the eluteh, and to Le sprung off when

it is to engage it, the figures representing it in
the latter position. The operation of uncoup-
ling the type-wheel is effected by the hand ot
the operator pressing down a handle, I - This
moves a lever, as seen at I, Figs. I and VI,
Upon the cross-shaft, to which the handle
is attached, there are two arms, the first of
which is near the front of the machine, as seen
at #n. TFrom one side of this arm thereisa
pin, »/, Figs. Il and IV, projecting, and the

Dbottom terminates in a three-pointed fork, as:

seen in Tigs. I and IV. Upon the shaft G/
there is a volute cam or plate, shaped as seen

at 0 in Figs. II and I'V. This is to arrest the
motion of the arm » by means of the pin, so
as to prevent any action to disengage' the
¢luteh-spring before'the right time, which time
is indicated by the notched part in o, the -

dropping of #/ into which, as seen in Fig, 1V, |

permits the other arm, I, to engage'the spring-

-stop m and force it off from the fraime, inorder

to intercept the cluteh-pin %, as seen in Kig.
II. By pressing hard upon the handle ¢ the
pin'n/, asit drops into the notch in ¢, will force
C’ onward faster-than its regular speed.. This
will cause the cross-piece of k toride up upon

the ‘inclined surface of the stop e, Fig. 1V,

and there be caught and beld by one of the |
notches thereon, as shown. The raising of
this cross-piece relieves the cluteh from the

friction-wheel ¥, and allows the shaft C fo

continue its motion upon C’ as an axis, the
tvpe-wheel being then stationary.  The disen-
oaging of the clutch is produced by the revo-
lution of the shaftg. -~
Upon the side of thie detaining-arm j there

is a pin, 5/, Figs. Il and IV. This pin, when
| said shatt revolves, will engage in the forked

end of n, and move it onward, thus removing -
the-arm I’ from the stop m, while at the same
timeit will move the type-wheel DD onward one
step or space. The second turn of g moves
the arm again, and also the type-wheel, one
more step. This brings the blank 1u the lat-

ter exactly over the platen, and at the same

moment I’ is_clear of the stop, and the clutch
is also clear, and engaged with the notched
wheel &/, so that the type-wheel nowrevolves,
and printing may now be done in regular or-

“der Ay signals from the distant station.

‘The operation 1s as follows: The distaut op-
erator signals that he wishes to ‘telegraph.
The operator to whom the signal 1s seut sets

‘his machine in motion, anl brings his: type-

wheel to zero by pres§ing upon the handle {,
in the manuner already described. Anelectric
current now comes over thé wire, releasing
the magnet, whicli, fiying up, raises the lever
i, disengages the shatt g, asd couples it at the
same time with the driving-shaft H. The pin
4/t striking in the first fork of » moves 1t a
step, while the dog ¢, engaging in a tooth ot
H, moves the type-wheel also one space. A
second- current acting in like manner throws

against the frame when it is to be out of the | the arip completely out of the way of the stop




m,; while the "type?wheel,' being moved one j or breaking will be given to
space farther, and carrying with it its clutel .

£ past the engaging stop, commences to re-
voive in regular order. The distant circuit-
arm ' will now revolve in the same time, and
pass over the various stops connected with the
key-board in the order of their letters, in the
same time and order at which the letters of
thetype-wheel revolve past the platen F. Con-

sequently the instant a signal is given for any
particnlar letter, at that instant the platen

will be raised and bring its fillet of paper to
touch the corresponding letter on the type-
wheel, which letter will beaceordingly printed.
As the operator strikes any key the pin. b at-
tached thereto will be partially raised, being
arrested by its notch striking the circuit-plate
onn the under side. The arm d now comes
along, and, siriking the side of the pin by its
beveled edge, pushes it outward in its slotted

hole, thus disengaging the notch. The cir- | |
holding the paper in contact, whereby the pa-
| per i1s advanced along with the type or letter

cuit-arm d’ at the same time riding over the
top establishes' the electrie. current, and the
signal 1s given accordingly.
printing; the second upward motion of the pin
is felt by thefingerin the additional depression

~of the key, and, farther, so long as the key is

held down the signal for that letter cannot be
repeated, because the pin will be beyond the
reach of the circuit-arm d.which, being too
short to touch, will necessarily pass clear in-
side of if, thus insuring that every letter sent
- must be an actual operation given by the hand
of the-operator. S o

I elaim— | |

1. Giving to the key while still pressed by
the operator a second motion at the instant
that the circuit is closed or broken, as the case

To prevent false

F

~motion by the electric ¢urrent, and acting

may be, so that an indication of said closing |

n :'n- Ll et G ] Ty P " "
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the operator, for
the purposes set forth. S
2. The method herein described of govern-
ing the position of the letters upon the type-
wheel with respect to that of the platen or
roller over which the paper travels, in order
to insure an exact position of any particular

Jlettcr at the moment of printing the same—
Viz., by so advancing or retarding the said -

type-wheel upon its shaft, whenever it has
lost or gained in time in regard to the travel
of the circuit-breaker at the distant station,
that the letter indicated will be certain to
stand directly over the said platen at the mo-
ment the latter brings the paper into contact
with said letter. - o o

3. Iitteciing the printing of each letter with-

out arresting the motion of the type-wheel by

causing the platen to revolve in the same di-
rection aud with the same speed as the type-
wheel, while said platen is bringing up and

from which it is receiving an impression.
4. The devices by which the type-wheel is
started from its zero by an operator at 3-dis-
tant station, consisting of the shaft ¢, set in
in .
combination with the clutch-lever n,'and the
wheel K, whereby the type-wheel will be ad-
vanced up to the time that it becomes engaged
with 1ts driving-shaft, substantially as set
forth. - s B | '
In testimony whereof I have hereunto sub-

scribed my nawme, | L
- . DAVID E. HUGHES.
‘Witnesses: | o |
J. P. PIRSSON,
3. H. MAYNARD.

'
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