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To all whom it may concern:
Be it known thatI, JAMES F. MCLAUGHLIN,
a citizen of the Umted States, and a resident of

- Philadelphia, in the county of Philadelphia

and State of Pennsylvania, have invented
certain new and useful Improvements in
Printing-Telegraphs, of which the following

18 a specification.
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My invention has reference to improve-

ments in printing-telegraphs in which a key-

board, In connection with an electrical type-
wmter heretofore invented by me and fully
shown and described in other pending appli-
cations, 1s used both for transmitting and re-
celving messages; and, broadly speakmg, the
1nvent10n consists in the combination, with
suchinstruments at each station, of a m echa,m-
cal rtheotome at the transmittin g-station and

_electrical synchronizing-rheotomes af each

station, the latter being controlled by the
former and constructed in the manner here-
inafter more fully explained, to avoid the ne-
cessmy of absolute synchronism. |

The invention also consists in the various
combinations and econstructions hereinafter
set forth, all of which will fully appear from
the following detailed description with ref-

~ence to the accompanying drawings, which

30
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illustrate one special embodiment of my in-
vention, and more especially of the electrical
Synchwmzmﬂ*-lheotome I desire it, how-
ever, to be understood that I do not mean to
limit myself to the identical details herein
shown and described, since the same may be
variously changed xwthout departing from
the modus opemnd@ herein disclosed. - More
especially are such changesadmissible in the
mechanical rheotome and in the electrical

synchronizing-rhectome, as will be clear to

those skilled in the art. - _ _

In the drawings, Figure 1 represents the
equipment of twostations with sets of instru-
ments constructed and arranged in accord-
ance with my invention, showing the key-

board and synchronizing electl 103,1 rheotomes

in vertical section. Fig. 2 is a front eleva-
tion,- partially in sectlon of the a,utonatlc
Syﬂchronizinﬂ electrical rheotomae. Fig. 3 is
a longitudinal vertical section of the appa-
ratus shown in Fig. 2. Hig. 4 is a section of
the synehromzmﬂ* electnca,l rheotome on &

somewhat larger scale than that of Fig. 3, and

| taken on theline z xof Fig.3. Figs. 5,0, aild |

7 are respectively a rear view, a central sec-
tion, and a front view of one of the index-
arms of the electrical rheotome. ~ Fig. 8 is a
top plan view of the key-board and a portion
of the frame supporting the same. Fig. 9 is

‘a bottom plan view of the key-board removed o
6o °

from its supportmﬂ—frame Figs. 10 and 11

are detail views of a meehame&l rheotome for

controlling the actuating mechanism of the

n
......

uuuuu

electrical 1heof0me of buth the 100&1 and dis-

tant printing-machines.
Like numemls of reference indicate hke
parts throughout all the drawings.
Refemmﬂ to the drawings, there is shown
in Figs. 1, 8, and 9 a key—board 1 of insulat-
ing material rounded at the front and at-
tached by hinges 2 (shown in Figs. 8 and 9)

to a supportmg-fmme 3. The main portion

of this frame 3 conforms to the shape of the

key-board, being shown as a skeleton frame
provided with GI‘OSS"bELlS 4, which serve to

strengthen the frame and suppmt parts here-
mafter referred to; and at the rear beyond
the key-board the said frame is reduced in

width, as shown at 5, and is provided with

mwardly—pwg] ecting ears 6 for securing thereto -
8¢ -

the electrical rheotome (Shown in Figs. 2
and 3.) Concentric with and adjacent to tho

70
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curved edge of the key-board are two series of

alter nabmﬂ' finger-keys 7, each key consisting

of a circular head havmw a letter, word, or
othersymbol on its upper or exposed fdee, and

a shank 8 extending through a hole 9 in the

key-board. Each finger-key is carried by the

free end of a spring-metal strip 10, so that
there are two series of metalstrips, andthese

are radially arranged beneath the key-board

screws or other means. The spring-strips

90 . -
and secured thereto at their inner. endsby. =

yield when the keys are depressed and return -
them to their normal position when released. -

Leading from the fixed ends of the strips 10
are conducting-wires 11, (one for each strip,) =
passing through a bar 12 of insulating ma- =~ -

terial, which bar is secured to the underside
of the key-board at the rear thereof and ex-
tends across the path of said wires, as clearly
shown in Fig. 9..
wires 11 are each formed into a short coil 13,
and are then secured to a strip 14 of insulat-

100 .

Beyond the bars 12 the =

4ing material supported on one of the cross-
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bars 4 of the frame 3, as shown in Fig. 1; and | 26 proceeds a conducting-wire 33, teumnatmn*

it will be understood thaﬁc when the key—bom d.
- is turned on its hinges the coils will yield to

stuch movement and relieve the wires from
strain.
HEach sprmﬂ*-fstmp 101is bent near the rearor

fixed end,as shown at 15,so thatthe free endis
parallel to but ab a chstanoe from the under
side of the key-board. DBetween the strips
and the under side of the key-board are two
curved metallic bars 16, concentric with the

edge of the latter and respectively adjacent
to and in normal contact with the free ends
of the two series of strips.
Below the free ends of the two series of
strips 10 aretwo curved metallic bars 17, sup-

ported by posts 18/, (see Fig. 9,) dependmm

from the key-board. Each of these bars 17

1S pmvlded on the upper surface with plati-
num contact-points 18 immediately below
_51m1lal points 19 on and near the free ends
of the strips 10. The bars 17 are connected
near one end. by a metallic bridge-piece 20,
and are electrically connected by means ofj'
a.| frames are secured in any suitable man-
‘ner, and a base-piece 42, 1ute01al with the

conductors 21 to the contact-point 21’ of a

switch 22, which in turn 1s connected with a
battery 23 by a conductor 24, the battery it-
self being grounded, as shown. The bars
16 are electrically connected with the lever
of the switch by means of conductors 25.
It will now be seen that the circuit between

any one of the wires 11 and the battery 23
may bé completed by depressing the key on
the strip 10, to which the pa1t1ou1&1 wire 11
is attached, until the point 19 is in contact
with the pomt 18 on the bar 17 thereunder;

or .the circuit may be completed by movmﬂ*

‘the switch-lever onto the contact-plate 21’ |

in which case the said circuit is thr ough the

bars 16, and remains closed until the SWltoh-
- is again opened. In other words, the switch |
When olosed estabhshes the ou'cmt from the

battery 23 .to any one of the wires 11, and

- when' the switch is opened the circuit can

45

only be elosod by depressing some one of the
keys 7. Each Wire’ll’leads to one terminal
of the coil of an electro-magnet 26, forming

" part of a printing meohamqm which in the

50

drawings is conventionally 1111151:1 ated only,

being fully shown and described in an appli-

ca,tlon filed by me on the 5th dayof J une,

11888, and serially numbered 276,151, and in-

other apphoatlons

55

. 1ng on the outer end of the longer arm of the
1evel 28 there is a pin 30, Wlth the other end

- adjacent to and in such 1 eldtl()]il to a type-le-
ver 31 that when the magnet is energized, as .
hereinafter described, and attracts lts arma-.

60

Adjacent to each magnet 26 is an ar mature
27, constituting the shortel arm of a lever 28,
Whloh latter is mounted on a post 29, Bem-

ture, thus raising. the outer end of the longer

 arm of the lever, the pin will be forced agﬂmst

the type-lever a,nd move it into engagement
with a platen 32, all of which is fnlly de-
scribed in my aforesaid application.

the other and with the ends of the bar,

From
.the other terminal of the coll of each magnet |. to the ar matme-lever to limit its movement

in one of a number of contact plates or blooks
34. (Shown in Figs. 1, 2, and 3 as elements
of construction of the electrical synchroniz-

.| iIng-rheotome.) In said rheotome there are

two series of plates 34, supported in curved
bars 35 35, respectively, construeted of insu-
lating material, and these plates 34 are insu-
lated one from the other by spacing-pieces
36. KEach bar is reduced in thickness for a

70
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portion of its length, and {he plates 34 and

spacing-pieces 36, supported by said bar, have.

their upper faces exposed and flush one with
as
shown. The two curved bars are held par-
allel to each other and at a distance apart by
end pieces 37, and are each supported on a
frame composed of legs 38 38/, connected at
the bottom by a foot 38 and dwerﬂ*mn' up-
ward therefrom. These legs are also con-

nected by a curved strip 30 and a straight

strip 40, integral with the said legs. The
leﬂ'-flames are mounted on a support com-
posed of end pieces 41, to which the said

end. pieces and provided W1th ears 43 at the
ends. This support rests on the bars 4 4 of

the reduced portions 5 of the frame 3, as

shown in Fig. 1, with the ears 43 registering
with the ears 6 ‘and is secured thereto by
serews or bolts 44: Fig. 3, extending through
said ears. The wires 33 are seoured to tho
leg - frame by curved insulating-strips 45,
thloun'h which they are passed, and. these in-

30
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Sulatmﬂ' strips are in turn secured to the

curved Stl ips39. From thestrips45 the wires

“extend to and are held by insulating-strips

46, applied to the sides of the base-piece 4:‘:3,
as qhown in Figs. 1 and 3. -

bearing 47 for a transverse shaft 48, carrying
at its mlddlo a ratchet-wheel 49, whloh latter
is rotated in one direction only by the follow-
ing means: Secured to one of the end pieces
41 of the leg-frame support is an electro-mag-

net 52, moluded In a synchlomzmﬂ-cuom’r -

conveying intermittent impulses through the

Centrally in each strip 40 there is formed a

108

110

IIS

said magnet by automatic means, _holema,f- |

ter described. An armature 53 is carried by
an upright lever 54, pivoted at its lower end
between two ears 55 on the base 42, and .con-
tinued upward and bent, as shown, so that its

I120

upper end isopposite the edge of the ratchet-

wheel 49. Near the upper ‘end of the lever
54, and on the side facing the toothed edge

of the ratchet-wheel, is a tooth 56, and about_-

on a level with the lower edge of the said
wheel the lever carries a ﬂ*rawty-pa,wl 57, the
nose of which engages the ratchet- wheel.

In

125

one of the end pieces 41 there is a nut for a -

stop-serew 58, which is in the path of the

armature-lever, to limit its movement from
the magnet; and in the other end piece 41
there 1s a nut for the serew-threaded end of
a sleeve 59, the other end of which is adjacent

. . /;-/’\“'"" ’
- .-_j..-- _.- . , I

130
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toward the magnet. Proj ectmn' from the
free end of the Sleeve 59 18 a shdmn' pin 60,

- bearing against the lever 54, and 1etamed in

IO

such p051t1011 by a coiled spring inclosed in
the sleeveand indicated by dotted lines at 61.
The tension of the spring is regulated by a

screw 62 entering the sleeve throua'h theother

end from that carrying the pin 60 and bear-

ing on the end of the spring opposite that en-

gaging the pin.

It will now be undearstood that when the-

magnet 1s energized the armature will be at-
tmcted and move the lever 54 against the

action of the spring 61, thereby causing the

pawl 57 to engage a tooth on the wheel 49
and rotate the latter a distance equal to the

length of a tooth, by which time the lever has-
approached the wheel near enough for the !

- tooth 56 to engage the wheel and prevent fur-

20

25

ther rotation of the same.

When the circuit through the magnet is
broken, the spring 61 reacts through the pin
60 upon the armature - lever and moves 1t
away trom the magnet until in contact with
the stop-screw 58, which movement causes

the pawl 57 to ride over a tooth of the wheel
- 49, engaging the next succeeding tooth as

30

35
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will be 1e&dlly understood. It will also be
understood that if a series of impulses be
sent through the magnet the ratchet-wheel
will be moved step by step in a forward di-
rection around its axis and ultimately com-
plete the rotation. Pivoted on a bar or rod
62, extending between the legs 38’, there is
an L-shaped gravity check-pawl 63, with its
nose engaging the teeth of the ratchet—wheel
49, and havmﬂ' the other or free end enlarged,
as shown at 64: to overbalance and hold the
nose ot the pawl at all times against the
ratchet-teeth and prevent reverse rotatlon of
the said wheel 49. TLoosely mounted on the
shaft 43, at the sides of the ratchet-wheel 49,
are two blmllarly-consm ucted drums 65 and
66, having arms 67 68, respectively, project-
ing betw*een and be} 011{:1 the upper edges of
the curved bars 35. Each drum has formed
on it at one end "an inwardly - projecting

flange 69, and the other end closed by a plate
(Shown |

70, w1t]1 a slotted or cut-away portion.
at 71.) Extending centrally through each
drum is 4 sleeve 75 , supported by the flange
69 at one end and by the plate 70 at the
other end, an eye being formed in the latter
for the purpose, and thlourrh this sleeve 72
extends the shaft 48, tormmﬂ' a pivotal bear-
ing for the drum, whlch if othermse unim-

peded may be treely rotated about said shaff,
but is prevented from moving lon n‘ltudmally.

thereon by end bearings for med by the ratchet-
wheel 49 and strip 40, before described. With-
in each drum and surroun-ﬂ.m othe sleeve 72 18
a colled spring 73, one end of WhlGll 18 secured

in a perforation in the flange 69, as shown at

74, and the other end is extended through the
slot 71in the plate 70 and secured in a pe“fora-
tion in the strip 40, as shownat 75, Fig. 2, the

| 77 being prolonged, as shown.

rotated in the

IIIIIIII

first position, as will be readily understood.
On each arm 67 638 there is a tumbler 76,
pivoted about midway of its length, one end

18 at adlstance above thedrum, and is shaped
as shown,so that when theend 771s depressed
by a spring 738 until -in contact with a stop-
pin 79 on the arm it will be in the path of
laterally-projecting pins 80 on the side face

manner helembefme eX-
plained—that is, by passing a seriss of elec-
tric impulses throu gh the magnet 52—one of

the ping 80 will be brouﬂ'ht 111L0 contactwith
| the end 77 of the tumbler 76, and as such ro- - |

tation is continued the arm and drum will
be carried around the shaft against the action

Thls tumbler

when the drum is moved in one directionthe
tension of the spring will' be increased, and
when the drum is released the reaction of .
the spring will immediately return it to the.

75

0

8(::;:i | .
of the ratehet—-wheel 49. As the wheel 49 is

of the spring 73, until the nose of the tum-

bler is in the path of a pin 81, project-

ing laterally from the armature-lever 54

near its upper end. When the armature
is next attracted by the magnet, the
engages over the nose of the tumbler 76
and depresses the same, thus raising the

end 77 out of engagement with the pin B0on
the ratchet—-wheel 49 and releasing the arm

and drum. The reaction of the spring 73
will immediately return the arm and drum
to the first position and against a buffer 82,
of leather, felt, or other material, mounted on
one edge. of one of the end pieces 37, and dur-

pin 81

90 -

95

.IOG

ing thls return miovement the tu mbler 76 as-

‘sumes its normal position with the end 77

agaln in the path of one of the pins 80 on the
ratchet-wheel, which
gage the heel 77 of the tumbler as the wheel

pin will ultimately en- -

105

continues to rotate, and the arm and drum

will be again moved with the said wheel.
As shown in the drawings, there are four
equidistant pins S0 on the Wheel 49, two of

'''''

110

them being diametrically opp051te on one
side or face and the other two pins being
similarly plaeed on the other side or face of.-_ l

the wheel, but in a line at right angles to
those ﬁrst mentwned the arrangement being

1 5

such that when the arm on one side of the.+

ratchet-wheel has reached the limit of its re-

turn movement the tumbler 76 on the arm at
the other side of the said ratchet—wheel will

‘be engaged. by one of the pins 80 and be im-
mediately moved forward thereb y, in the man-

ner before described.
In Fig. 2 the arm- 68 18 shown in the

has nearly completed its forward stroke,. so

that a short additional movement of the

| pocn—- -
tion of 1est or first position, while the arm 67

120

ratchet-wheel will bring the nose of the tum- - |

of the pins 80 (indicated by dotted lines) on

bler 76 in the path of the pin 81,and the lat-
ter will effect the release and retum of the
arm 67, as hereinbefore explained, and one

130

the other side of the ratchet-wheel will be
&1mnn'ement of the 5p1mﬂ bemn sueh that | moved d,ﬂ‘&ll’lst the end 77 of the tumbler 76

—-—n

125 .
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on the arm. 68, which . latter will be immedi-
ately carried - forward: by:the-continued rota-
~tion of the ratehet-wheel effected by the sue-

ceeding electrical impulses through the mag-
while the other arm 67 remains at-

rest aﬂ'amst the buffer 82.

Each arm 67 68 has a.short side extension
- 83 about. 0pp051te the tumbler 76, and one end
of the.spring 78:is secured to smd extension.
At the outer .end of this extension there is
pivoted a gravity-pawl 84, with its nose rest-
ing on.the toothed edge of the ratchet-wheel,
_over which edge this pa,wl rides freely dur—'{
ing the return. movement of the arm; but
| When the.said arm strikes the buffer the pawl;
engages -a tooth on the wheel and prevents
any. rebound of the arm. A stop-pin 85 on
~each. arm above the.free end. of the pawl 84
- limits its upward. movement and prevents_it
from moving out of operative relatlon with |

the teeth. of. the ratchet-wheel.

‘On.the front side of the arm 67 and on the.
rear.side of the arm 68, at a point above the
curved bars 35 35/, there is secured, by means’ |
of screws, as shewn or otherwise, a metallic:
bracket 86, having depending side wings 87,
between whwh is mounted a sliding. metalhe |
~ block 88, with its lower edge 1est1nﬂ on-the

upper.curved.surface formed by the eonte,ct-f |
plates ‘34 and .space-pieces 36, before de--
- seribed. Pro,]eetmﬂ' from the upper edge of

‘this block 88.there -is a short stem 89, enter-é. |
ing a.recess 901n the bracket 86 and beal ing:
on a coiled spring 91, confined in the said re-
cess, and tending at all times to force the
block.: 88-into close contact with the plates 34.

The arms. 67 68 are both- extendetl above;
the brackets 86, and each carries.at its upper
“end a la,terelly extending rod 92, secured
ThIS rod.
projects toward the front of the apparatus,
and to its free end is secured a depending
-pomter..93 with its lower end adjacent tothe
face of a curved plate 94, mounted at its
ends on:the front legs 38 38’ in front of but
out. of contact w1th_the plates 34 on the bar.
On the face of this plate are two con-
centric rows of letters, symbols, or other signs
correepondmn* to those on the keys 7 of the;

thereto by a.screw or. other means.

key-board.

the lower row thereon. -

" the bar 35.

.60

The.arm 68 :is of greater length than the:
arm 67, and the rod 92 on the tormer is also
Jonger thzm that on thelatter, so that thesaid |
arm. 67 may move past the arm 68 withoutin-

- terference, as will be readily understood.

The. pomter 93 of the arm 68 has an eﬁ-ﬁ
- panded lower end 99, of su:

cover the letter or- symbol of the upper row

on the plate 94 when the needle-pomt exten- | chronizing line-wire.

ficient Wldth to-l

T

“the drums 65 66,

thereof - is not necessary.
‘rocked in one direction it will strike the pin

. 120.
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‘sion or finger 96-of said pointer is opp031te a

letter -or- symbol on the lower row, so that

only the lower sign is seen, and eonfumon of ¢
' the upperand 1ower lines is thereby avoided.
‘The needle-pomt or finger 96 isbentinwardly,
1 as shown 1n FKigs. 1 and 6, to bring its free

end into prommlty with the plate 94 0 insure

correct reading.
Extending between the two leﬂ”b 38’ at the

~end of the curved strips 389 1s a. cwss—bar 97,

of insulating material, to which is- Seeured
by means Of a bmdmﬂ'-post 98, a meta,lhc
plate 99, having two projeeting spring legs or

blushes 100, bearmﬂ' with :-their free ends on -
respectively, as clearly

shown in Figs. 1, 2 and 4. To the binding-
post 98 1is attached the main-line wire. 101

‘hereinafter referred to in the description of ¢

the operation of the apparatus.

75
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Referring now more partlcularly to Flgs -

10-and 11, in connection with Fig. 1, there is
shown a Sprmﬂ'-motm 102 of common and

well-known construction, being similar ‘in

many respects to ordinary clock-works, and

consisting, essentially, of a -spring-driven
‘gear-train-terminating in a pallet-wheel and
anchor eseapement presently referred to.

In Fw' 10 there-is shown a box or case 103,

~1neloemtr the motor 102, and prowded Wlth
.blndmﬂ'-posts 104 and 105 insulated in any
‘suitable manner from. the box and extending

to - the interior thereef as shown. The bmd—-
ing-post 104 is connected by a wire 104’ to a

‘pillar 106, mounted on the base-plate 107 of
-the motor and having one end of a spring-

metal strlp 108 seeured to it, the other end of
the said strip being free and normally in
eloee relation to a contaet serew 109, mounted

in a stud 110. The stud 110 may be sup-

ported on an offset 111 of the base-plate 107, as

shown, Or on any other part of the apparatus,-

but it is insulated therefrom and is connected
to the binding-pest 105 by.a short- conductor
112. On the strip 108, near the free end,
there is a pin 113 in the path of one-arm of
the anchor 114 of the spring-motor 102. The
anchor is mounted upon a spindle 115, jour-
naled in bearings in the base and top pla,tes
or frames supportmﬂ' the motor gear-train,
and. is rocked by the combined &0131011 of the

As.shown in the drawmgs, the pointer 93| pallet-wheel 116 and balance-wheel 117 in a

on the arm 67 travels in front of the upper
- row of letters or.symbols on the plate 94,-and.;

~ the pointer on the arm 68 travels-in front of
‘Thus the said upper
row corresponds to the contact-plates on the
~bar 35 and the lower row with the plates on,

manner so well understood that a description
As the anchor is

113 and raise the free end of the spring-strip
108 until in contact with the serew 109, and

when - moved in the other dn ection the Te-

siliency of the spring-strip will return it to its
normal position, and thereby break contact
with the -said screw 109.
104 receives a conduector 118, coming from a
battery 119, which is ﬂ'rounded byaeonduetor
The b’mdmﬂ'-post 105 receives one end

of a-conductor 121, leading to the magnet 52,
before”described, which latter is in eircuit
with & line-wire 122 which I term the “syn-
Thebattery119isalso

?!
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connected d1rect1y with the eonduetbr 121 by |

means of a wire 123, which latter 111(,1udes a
switeh 124, --

‘The operation of an appm atus sueh as de-
scribed and arranged, as shown in Fig. 1—

thatis, with an apparatus arranged for “trans-

mitting” in circuit with a like appamt_us ar-
ranged for “receiving”—will now be under-
stood. Normally the mechanical rheotomes
are locked by any of the well-known stop
mechanism, and when it is desired to send a
message the transmitting-operator starts the
mechanical rheotome at
opens the switch 124. The condition, there-
fore, is as follows: The switeh 124 at the
tmnsmlttmﬂ'-sta,mon 1s open and that at the
lecelvmﬂ'-statlon is closed, as shown, and

the cirenit is from the battery 119 of the
transmitter through the mechanical rheotome

102 to the magnet 52, actuating the electrical
rheotome, as hereinbefore deseribed. From
the magnet the circuit continues by the syn-
chronizing line-wire 122 to the magnet 52 of
the receiver, actuating the electrical rheotome
of the same, and the conduet()ls 121 and 123
to the battely 119 and to ground. This ecir-
cuit is indicated by unfeathered arrows. It
will now be seen that when the mechanical
rheotome is started there will be a rapid make
and break of the circuit, caused by the alter-
nale engagement of the anchor-eseapement
with _the Sprmmstmp 103, and a series of im-
pulses will therefore pass through the mag-
nets 52 of the electrical rheotomes at both
stations, The armature-levers 54 will thus

be rocked on their pivots, in the manner here- |

inbefore stated, and will impart to the
ratchet-wheels 49 a “step-by-step” forward
movement or rotation.

67 68 forward with it, the said arms making
successive contact Wlth the plates 34 on the
curved bars 35 at both stations.

By reference to Figs. 2 and 8 it will be
seen that the contact- blocks 88, carried by
the arms 67 and 63, have a beamnmedo‘e
much narrower than the length of the con-
tact-surface of each plate 34; and the ar-
rangement is such that when 'such contact-

block is carried from one plate 34 to the next |

succeeding one it will at the end of its
stroke bear upon the rearward end of the
exposed contact-surface of such plate, as in-
dicatedin the drawings. The duration of the
electrical contacts at the electrical rheotomes
18 thus prolonged, so that the main line is
closed at both electrical rheotomes for a com-
paratively long period during each step move-
ment of thearms67and 68. Thisisan Impor-
tant feature, for it renders the apparatus in-
dependent of absolute synchronism—that is
fo say, it is of no consequence whether or not
the arms, 67 and 68 move at precisely the

- same ingtant at the two connected stations;

65

for even if they do not, owing to the -pro-

longed period of contact, there will always

his station and |

| As each ratchet- |
wheel rotates it alternately carries the arms.

|||||

rheotomes of the two stations at some instant

during the prolonged period of each contact.
While the "arms 67 68 are alternately in mo-

tion, as described, any one of the keys 7. of

the transmitter may be depressed into con-

tact with a point on the bar 17, when, as be-

fore explained, the circuit will be established

from the battery 23 through the conductors
24 21 (the switch 22 being open when the in-
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strament is. used as a tmnbmltter) to the -

bar 17, through the respective strip 10, con-
ductor 11, and magnet 26, and by the wire 33

fo the contact- plate o4, to which the said wire

is connected. One of ‘the arms 67 68 of the
transmitter in moving over the plates 34,
will ultimately make contact with the one in
circuit with the depressed key, and then the
circuit will be completed through the block
88 to the bracket 86 and -arm 67 or 6§, from
whence it passes through the brushes 100 to

'the binding-post 98, and from thence by the

main line 101 to the receiver. 'The current
enters the receiver through the binding-post
98, and passes from the brushes 100 to the
arm 67 or 63, moving approximately syn-
chronously wit.h the movin g arm of the trans-
mitter, and owing to the prolonged contacts
at the electrical rheotomes, as before ex-
plained, it passes to a plate 34, with which

So.
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the block 88 on the said arm is at this in-

stant in contaect, and from the block 34 the
current passes by the respective conduector
33, magnet 26, wire 11, strip 10, and. bar 16,

tact, tothe conductor 25 and switch 22, (which

ceiver,)
ductor 24 to the battery 23 and to ground.
This circuit, which is the main or primary

‘circuit, 18 indicated by feathered arrows.
- It will be seen from the foregoing that the

current passes through corresponding mag-
nets 26 at both the transmitting and receliv-
ing stations, and as both maﬂ*nets are ener-
ﬂ'lzed at some instant during the prolonged

is closed when theinstrumentisused as a re-
from whence it passes by the con-
105 -

110

eontaqts their armatures 27 will be attracted

and cause the corresponding type-levers 5l
to move against the platens and thereby si-
multaneously print the same letter.

For continuous printing one of the keys on

the transmitter 1s depressed and held until
the mdex-ﬁnﬂ'er 93 on one or the other of the

arms 67 or 68 reaches the same letter or sym-
bol on the plate 94, in which case the corre-

15 - :
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sponding type-levers on both the transmitter

and receiver will be operated, and then the

key may be released and another key de-
pressed, and this operation may be repeated
until the desired matter has been printed-on
both the transmitter and receiver.

It will, however, be understood that the-

mech&mcal rheotome will'in practice be made
to vibrate very rapidly,thus causing the arms
67 and 68 of the electrical rheotomes to have

whereby the whole range of the alphabet and
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a rapld step-by-step vibratory movement,

be simultaneous contact at the electrical | other symbols represented by the key-boards

..........

100 .
with which the said strip is . in normal con- =~



~ and the electrical rheotomes will be passed |

~-Short tlme

I10

through by the arms 67 and 68 within a very
It is therefore not necessary to
observe the positions of the pointers 93 in
operating the keys. Kach key is simply de-

pressed and the fingeris allowed Lo rest upon

the same a short time and is then withdrawn.
Short as this time is it is longer than the time
required forthearms 67 and 68 to pass through
the set of symbols represented by the elec-
trical rheotome and by the key-board.

It will be readily understood that any nums-

- ber of receiving-instruments may be operated

20

by one transmitting-instrument, and thatany

one receiving-instrument may at any time be

used asatransmitting-instrument by opening
the switches 22 and 124, those on the instru-
ment that is to opemte as & receiver being
normally closed.

What I claim, and desire to secure by Let-

ters Patent, is—

1. Ina printin g-telegraph, the combination,

- with an electric printing mechanism and an

30
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electric rheotome at each station controlling
the printing mechanism, comprising a series
of type-lever-actuating magnets arranged in
a-single organized machine, of a- mechanic-
ally-actuated rheotome at the transmitting-

station controlling the electrical rheotome at

each station, substantially as described.
2. In a plmtmﬁ‘-tele raph, an electric cir-

_cmt connecting the various stations and in-

cludmﬂ* the actuatmw electro-magnets of an
electrlcal rheotome at each statmn and a me-
chanicalrheotome at the transmitting-station,
in. combination with an mdependent electrlc

- circuit, including a series of type-lever—-actu-

40
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ating magnets, onstltutmn'an organized elec-
trie pI‘lIltlIlﬂ‘ mechamsm, and the electric
rheotome at each station and a key-board at

the transmitting-station, substantially as de-
scribed.

3. In'aprinting-telegraph, the combmatlon,'

at ‘each station, of an electrically -actuated

step-by-step rheotome comprising moving

contacts and stationary contact-plates, spaced

as described, to preserve circuit throughout

the greater part of the paths of the moving
contacts, and an electrical printing mechan-
ism at each station in the cireunit of these
rheotomes, with a mechanically-actuated

‘Theotome at the transmitting-station control-

ling the electrical rheotomes and a key-board

controlhnﬂ*the printing meehamsms substan-
tially as desenbed | _
4. Inaprinting-telegraph, the combination,

at each station, of an electro-magnetic print-
~ ing. meehamsm and a key-board for control-

]11:1«:th the same, with a line and circuit connec-
t10ns between the key-board and the electro-
magnets of the printing mechanism, a ground-

eonnectmn common to all electro - man*nets |

and -a smcrle switch in said common rrmund-

connectlon ‘whereby the printing. apparatus'

is adapted fox receiving when the switch 1s
closed and is adapted f01 transmitting when

the switch is open, substantially as descmbed

|
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5. Inaprinting-telegraph, the combination,
at each station, of a printing mechanism actu-
ated by eleetlo magnets, a line connecting the
stations, and a key-board at each station,
composed of keys normally in circuit with

the electro-magnets, with front and back con-

tacts for the keys, permanent ground-connec-
tions for the front contacts, and a switch for
orounding the back contacts, whereby the ap-
paratus is adapted for tr ansmitting when the

switeh 1s in one pOSIthIl and for receiving -
when the switch is in the other p051t10n sub-

stantially as described.

6. In a printing-telegraph, the combination,
at each station, with an electric printing
mechanism and synchronizing-rheotome 1in
circuit therewith, of a key-board with the
keys in cireuit vmth the sald printing mech-
anism and provided with electric contacts

for completing the circuit through the keys
when depressed, and other contaets for com-

pleting the circuit through the keys when in

their normal position, _a,nd a switch in circult

with the last-mentioned contacts for cutting
them out of circuift when the apparatus 1s
used for: transmission, substantlally as de-
scribed.

- 7. Inapr mtmﬂ'-teleﬂ'ra,ph the combination,
at each station, of an electric printing mech—
anism with an elect1 103,113 -actuated rheotome
consisting of two series of contact-plates in
circuit with the printing mechanism, and two
alternately—wbl ating arms in ¢ir cuit with'the

main-line wire, and eaeh constructed to make

successive contact with the respective series
of plates, substantially as deseribed.
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3. In a printing-telegraph, a synchronizing -

électmeally—achmted rheotome at each station

receiving intermittent electrical impulses,
said rheotome consisting. of alternately-vi-

105

brating contact-arms h&vmo' step-by-step -

movement and a series of S];)a,ced contact-
plates for each arm, and spacing mechanism
for arresting:-each arm at the limit of each

step movement upon the rearward end of a
contact-plate, whereby each contact”is pro-
longed throughout the greéater part of each-

step movement of each arm, substantmlly as
described.

ITO
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9. In aprinting-telegraph, the combination,

at each station, of an elect1 ic printing mech-
anism with an electr1ca11y~actuated step-by-
120

step rheotome congsisting of contact-platésin

circuit with the said prmtmﬂ' mechanism,
and alternately - vibrating arms in circuit
‘with the main-line wire and actuated step by
step over the contact-plates, each step move-

ment beginning and terminating: near the

rearward end of the respective COHt&%—plﬂ;’z@; _
whereby the circuit ismaintained during the
| greater part of such movement, substantially-

as described.
- 10.'In a printing-telegraph, the -combina-

‘tion, with an electric printing mechanism, of
an electmcally—aetuated rheotome conswtmﬂ*:-

of contact-plates in circuit with the prmtmﬂ'

mechanism, vibrating arms in circuit with
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the main-line wire and making successive
contact with the said plates, and actuating
and releasing mechanism, substantially as
described, tor engaging the arms alternately

and carrying them forward against the action

of retractile springs and permitting them to
be returned by the latterto the first position,
substantially as described.

11. In a printing-telegraph, an electrically-
actuated rheotome consisting of an actuating
electro-magnet receiving intermittent elee-
trical impulbes an armature—lever controlled
by said magnet, a ratchet-wheel engaged by
a pawl on the said lever and prowded with

15 equidistant studs, pwated spring - retained

| arms provided with pivoted tumblers or dogs =~
constructed to be engaged by the studsonthe
ratchet-wheel to move the arms forward and =~ -

to be released therefrom by contact with the

armature-lever, and insulated contact-plates

arranged in the paths of contact-blocks on

the arms, substantially as described.
In testimony whereof T have signed my name

to this specification in the presence of two sub-

scrlbmo* Wltnesses
- JAMES F. MCLAUGHLIN
W’ltnesses

: WiLsoN R. KER,

H. F. REARDON.
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