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To all whom Lt nmay J CONCErIL:
Be it known that I, PLINY . FISK, a citi-

zen of the United btetes, residing at New

Richland, in the county of Waseee and State
of Minnesot-e, haveinvented a certain new and
useful Improvement. in Printing-Telegraphs,
of which the following is a specification.

My invention relates to improvements in
printing-telegraphs, and especially to means
for electrically operating a series of electric-
ally-connected type-writers and for transmit-
ting the printed messages, and also for use in
transmlttmn* signals of various kinds, and for
other enaloneue purposes.

The prmmpa,l object of my invention is to
provide means whereby a series of any num-
ber of type-writers in electrical connection

and at distant points may be operated from.

ed by all the type-writers in the series by
any person who can operate an ordinary type-
writer, thereby rendering the knowledge of
telemaphy on the part of the operator an-
necessary.

To this end my invention consists 1n a se-
ries of levers pivoted above the key-board of
each of the type-writers composing the series,
a series of hammers connecting the levers
and suspended above each key of cach of the
type-writers, a sertes of transmitting-keys

- upon each of the series of type-writers, and
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40

means for electrically operating the levere
and thus striking the type-writer keys. This
construction will be hereinafter fully de-
scribed, and then pointed out in the claims.
In the drawings, Figure 1 isadiagram show-
ing the general ar rannement of the various
parte of the mechanism. Fig. 2 isan enlarged

detail view, in side elevation, of a pmtwn of

the receiving apparatus, showmﬁ* the arrange-
ment of the levers for opemting the ty-pe-

. writer keys, the plates in which they are

50

mounted, and the arrangement of the magnets
and armatures for operating the levers. Ifig.
3 is a plan view of the parts shown in the up-
per portion of IFig. 1. Fig.4 1S a cross-sec-
tion on the line z z of Fig. 3, showing the
movable and stationary plates for carrying
the main levers, a portion of one plate being
broken away to show the relative positions of
the plates; IFig. 5, a vertical section through

“any one in the series and thé message record-

2% of Fig. 5

_-spectw

chine, ehomnﬂ' the eu.:mfrement :;'md connec-
tions of the sendlnn mechamsm within the

cylinders. Tig. 6 is a cross-section through

the upper cy linder on the line 2’ 2" of Fig. 5

showing the position of the eontect—levers.

Tig. 7 represents side elevations of a series

of the slides of the upper cylinder, showing

the contact-pointsand guards thereon, where-.

by electrical connection 1s made with one of
the contact-levers, and showing also the
onides for the levers, representing six differ-
ent letters. Ifig. 3 18 a cross-section through
the upper part of the lower cylinder on the
line z° 2? of Fig. 5, showing the contact-plates
between the uppe1 and lower ¢ cylinders and
thearrangementof thecontact-blocksthereon.
Fig. 9 represents a series of six of the con-

ect plates removed from the disk, as shown
in Fig. 8. Tig. 10 is a cross- bEGtIOD through

‘tho lower eylinder on the line 22 22 of Fig. 5,

showing the oscillating plate carrying the
flexible commutators for contact with the
blocks of the contact-plate. Figs. 11 and 12
are detail views of the spring-loop and con-
tact-plates which guidethe arm for operating
the oscillating disk. Tig.
tion through thelower e¢ylinder on the line 23

lating the upper cylinder. Tig. 14 is a per-
view, enlarged, of a section of the
oscillating cylmder ShOWll]D‘ two of theslides
in place thereon. Fig.15 is-anenlarged view
of the arm for operating the oseil! etmﬂ' disk.
Fig. 16 is a sectional view chowing in e_leva
tion the arrangement ol the tr&nemitting—
keys.
the transmitting-keys, illustrating- its con-
struction. Fig. 17 is a diagram illustrating

the mechanism™by which ‘the series of type-

writers may be connected into and discon-
nected from the circuit.
lareged sectional view of the central portion
of Fig. 5, illustrating more fully the construc-
tion of some parts of the mechanism. Fig.
19 is a cross-sectional view on the line 2* 2% of
Fig. 18, Fig. 20.is a perspective view of one
of the notched collars and a portion of one of
the actuating-arms of the tmnsmlttmn mech
anism detaehed |

As shown in Tig. 1, P’ is the key-board of

5, showing the mechanism for oscil-

- Fig.16* is an enlarged detail of one of’
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13 is a cross-sec-
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Fig, 18 is an en-
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a type-writer, Whleh may be of any desired

the two main cases or cylinders of the ma- | construction, and P? are the keys, which are
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arranged thereon in the usual manuer ,s0 that |
‘when qtruek they will operate the type- 1e\ ers

and print a character. -

-The key-board P’ is covered by a guide-
plate 12, whieh is suitably supported 111]_)121,06
and extendinﬂ vertically through the plate

~and mounted loosely therein are rods 13, one

being arranged above each of the keys P-,

the lower ends of the rods being pmmded

with small disks or hammers 14, adapted to
strike the keys, and the upper ends of the
rods being pivotally connected with the main
levers 15, the free ends of which extend hori-
zontally above the key-board A. The levers
15 are fulerumed near the ends opposite the
type-writer on posts 16 and extend through
slots 19 in vertical plates 17 18. These slots
19 are alike in both plates; but those in the
plate18arcalittlelowerthan those in the plate
17, so that when the levers are at the bottom
of the slots in the plate 17 they will be at the
top of the slotsin the plate 18. The plates 17
and 18 are parallel, and the plate 18 is made

stationary by being fixed to a suitable base

E. The plate 17 1s vertically movable, it be-
ing guided by the keepers or stays 20, which
extend from the plate 18 and clasp the sides
of the plate 17, and the movement of this

plate is determined by the length of the slots.
19 in the plate 18 and stops20® on the plate18.

The levers 15 are held normally in an ele-
vated position by the springs 21, which are
attached to each lever and to the arms 22,
which project from the blocks 23, said blocks
being fixed in the plate 18,80 as to project

~ through the same, and the parts of the blocks

4.0
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ar mature 24 :«md plate 17.

between the plates are beveled upwardly to
relieve the catches on the main levers, as
hereinafter described.

The lower edge of plate 17 is attached to a
strip 24, which serves as an armature,

The plate 17 is held normally in an elevated
position by the springs 25, which encircle the
ognide-rods 26, secured in the base on which
th_e_ magnets rest and passing upward through
the outer ends of the al'rllatij.lre'24c. A series
of magnets 27 is arranged beneath the arma-
ture 24 which, when energized, depress the

depressed, does not affect the levers 15 by

- reason of the presence of the slots 19; but

53

6o

mechanism is connected to the leversan d the
plates 17 and 18 whereby the lever 15, which
actuatesthe requiredletterof the type-writer,
may be connected to the plate 17 and be
drawn down by it, whmh mechanism 1 will
now describe. S

A stop 28, hMIl]”‘ a horizontal lower sur-
face and a be\, eled upper surface, is fixed to
the plate 17 alongside ot but just ‘above each
of the slots 19 and in alignment with the
blocks 23 on the plate 18. A. pawl 29 18 piv-
oted on each lever 15 between the plates 17
and 18, said pawl having a curved filexible
lower end 29* curved away from the blocks

23. The pawls 29 hang normally in an up- ! K, on which the magnets 27 rest.

contact-arms 92 and 33

(it be- |
ing Sultably insulated from the plate 17.)

The pldte 17, when

450,228

right position, as shown in Fig. 2,so that they
pass the projections 23 and 28 wlien the plate

17'is depressed and are not affectedby them.

A rod 30 is pivoted to the upper portion of
each pawl 29, said rods extending along the
tops of the levers 15 and having their ends,
which project beyond the fulecrumed ends of
the levers, provided with armatures 30,

oted on the levers 15 at the Tulerum-point of

the levers to facilitate the easy operation of

the rods, and each rod 1s provided with a
curved contact-arm 32, which arms are con-

' nected with the magnets 27 by the wire a.

Each lever 15 18 also provided with a contact-
arm 33, adapted to engage the contact-arm 32
to close the circuit through the magnets 27,

with which they comlect as hereinafter de-

seribed. These contacta are connected to
each othel and to an electric battmy A by
wire a*

Fixed 1n Suppmls; 30, opposite the arma-
tures 3u , 18 a series of ma_cmets 34, there be-

ing a magnet for each of the armatures 303,

The
rods 30 extend over pulleys 31, which are piv-

70

30

QO

The magnets 34 are connected with the bat- .

tery A by wires ¢ F, as shown in Fig. 1, and as

hereinafter more fully described, and when

one of the magnets is energized it attracts
the armature 30 opposite if, thus moving its
corresponding rod 30 and bllﬂﬂ‘mﬂ‘ the upper
end of its respective pawl 29 benea,th one of
the beveled stops 28. At the same time the

nmeet, and the circuit
is closed through the wires o .‘:'LIld mawnet% 27,

-thus energizing the magnets 27 a,nd causing

them to attract the ar matule 24 and depreSb
the plate 17. As the plate 17 descends it
moves freely on all the levers 15, except the
one carrying the pawl, which is in engage-
ment with its respective stop 28, and thIS Te-
ver 15 1s forced downward, and the hammer
14 at the end of the lever strikes a key of the
type-writerand printsacharacter. Theblocks
25 are arranged upon the plate 18 in such re-
lation to the levers 15 that at about the time

95
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the character is printed the curved lower end

29* of the pawl of the lever which is being
operated strikes the beveled portion of 1ts
corresponding blocks 23. When the down-
ward motion of the armature 24 is checked
by the stops 20%, the momentum of the levers
15 causes them to continue their downward
motion to a limited extent, which causes the
flexibie ends 29® of the small pawls 29 to be
acted upon by the inclined stops 23 and re-
lease the upper ends of the pawls from stops
28, and thus release the lever 15 and permit
it to be returned to its normal position by the
action of the spring 21. When pawls 29 are
moved by stops 23, the circuit through 32 33
is broken and bleaks the current: thlouﬂ‘h
magnet 27 and permits springs 25 to throw
plate 17 upward to its normal pos1t10n The
stop-blocks 20" limit the downward movement
of the armature 25, and will be arranged
either upon the sta,twnary plate 18 or the base

A magnet

115
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34* 18

fixed in the supports 35 below the mag-

“nets 34 (this magnet having electrical con-

IG

nection, as hereinafter described) and loosely
mounted in one of the posts 16. Opposite
the magnet 34" is a rod 30, having at the end
next the magnet an armature 36, the oppo-
site end of the rod being pivoted to a bell-

crank 387, carrying a hammer 38, which is ar-

ranged ad;aeent to the gong .:)9 sald gong
bemﬂ fixed to a suitable suppmt 40, so that

when the magnet 34" 18 energized 1t attmcts |

the arm&ture' 36%, moves the rod and crank,
and sounds the gong.

In order to actuate any desired lever or
part of the machine by electrical means, it is
necessary to transmit to the receiving-ma-'

chine a distinet and uniform series of elec-
trical impulses for each lever or part to be

~operated, and these series of electrical 1m-

20
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pulses are produced by the arrangement of
a system of contact-blocks, whereby an elec-
trical circuit is alternately broken and closed,
each lever or part having its own distinetive
series of electrical impulses.
essary to provide a device whereby each of
the series of the impulses can be caused to
take effect upon 1ts own respective lever or
part to be operated without affecting the
other levers or parts, as her elnaftel de-
seribed. This device consists, primarily, of
a transmitting-key board 90, a cylindrical
case 41, mounted on a larger Cylindrical case
42, both cases being stationary and contain-
ing the mechanism whereby the signals are
transmitted. The cylinder 41 has an open-
ing at the center of its top plate, from the
center of which a collar depends for holding
a cylinder 44 within the cylinder 41 in posi-
tion and allowing it to rotate as may be de-
sired. The lower plate 44’ of cylinder 44 has
a socket 44* depending from 1its center, into
which fits the top of a hollow shaft 43 the
latter being firmly secured to the sockeb by
a set-screw, as shown, and passing down
through the 'cylinder 42. Thus any rotation
or. oscillation of the shaft 43 carries the cyl-
inder 44 with it. At the lower end of the
shaft 43 is a coiled spring 59, the inner end
of which is secured to the shaft, and the outer
end is riveted to a worm-gear 58, which moves
freely about shaft 40 and rests by a shoulder
upon a partition 42°, which extends across
the lower c¢ylindrical case 42.

The worm-gear is adapted to be actuated

by a worm 60“, which may be turned from

the outside of the case by a rod 60, extending
through the ecylindrical case 42 and terml-
nating in a thumb-screw 60°. If shaft 43 be

~ held sta,tlonaly the tension of the colled

6o

spring may be easily adjusted by the above-
described arrangement of parts.

An approximate uniformity of tension of
the springs 59 in all the instruments used on
a given line is necessary to secure synchro-
nism of movement, as will be hereniafter
shown.

It 15 also nec-

1 1

tionary, the tendency of the coiled spring 59
is to rotate the shaft 43.

An upright shaft 47 extends tthll‘JhOllt the
whole length of the interior of the shaft 43,

and also through the cylinder 44 and Upwaird'

- through a collar depending from the top of

ing a flexible step to the shaft.

the eylinder 44, the upper end being provided
with a collar 48, and between the collar and
the top of case 41 is a spiral sprinn' 49, which
normally holds the’ shaft 47 in an elevated

position, and also throws the shaft 47 upward

and depresses the outerendsof the levers 51 to
close the circuits through the mechanism gov-

erning the signaling appmatuc;, as 116.16111-,

after shown and described. The collar 48

also serves as an adjusting serew or nut for

70

75

S0

regulating the tension of spring 49. At regu-

lm inter V&l‘-: upon the shatt 47, W1t]1111 the evl
inder 44, are fixed a series of collars 50, “of
1nsula,tmfr material, which serve as bearmm

disks for thp inner ends of the flexible 1ad1at—

ing contuct-levers51,thelatter having notches
in thelr inner ends
notches or cavities in the disks or collars 50,
as shown in Fig. 20. These radiating levers

are fulerumed near their centers to a station-
ary cylinder 45, extending centrally through

the ecylinder 44 and supported by posts 46,
which rest on the top 41* of the lower case
42, and which project through the curved
slms 44* in the bottom of the cylmdel 44, so
as not to interfere Wlth the motions of qalfl
cylinder. -

The shaft 47 1s divided into two par ts near
the lower end of the cylinder 45 and with the

adjacent ends coupled by the lowermost of

the collars 50, as shown, so as to provide for
the sepalatlon of the pzu ts for convenience
in repairs or the removal of the cases 44 45
when necessary.

Fixed to the lower end of the shaft 47, be-
neath the partition 42° is a yoke 87, which
extends horizontally above two mawnets 77,
and is provided at the ends with springs 88
attached to the par tition 42° above, and Wthh
assist in supporting the weight of the yoke
and of the shaft 47, the yoke thereby form-

tla,llv to the under side of the yoke and de-
pending therefromare the armatures 89, which

1tt1nﬂ* into corlef%pondmn' |

90

100

105
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Fixed cen- -

1

are drawn into the hollow cores of the mag-

nets 77 when the latter are energized, and

thus depress the shaft 47. "T'his draws the

converging ends of all the levers 51 in the
cylinder 44 downward, and of course causes

l'a simultaneous elevation of the free outer

When the worm-gear 58 1s held sta- | the battery A by the wires o~

ends of the levers 51. The levers 51 extend
to points near the slides 52, which constitute
the principal part of the interior of the cyl-
inder 44, there being one of the slides for

each of the contact- levers 51. Rach slide 18
provided with an elongated contact-point 527,
sitnated toward one end of the slide. These

contact-points 52* of all the slides are con-
neeted electrically with each other and with
They pro] eqt

120

125

130




~ ends of the 16?91’5 H1 certain.

&

52 far enough to render a contact with the
EﬁLCh of the
levers 51 has a separate electrical connec-
tion by wires 0 with one of the magnets 34,
which operate the keys of the type-writer.
These magnets 34 are connected by short
wires ¢ to a contact-plate, the latter adapted

- to be connected to the battery A by a wire I

[O

through the medium of a switeh-bar D, con-

- nected thereto, as shownin Figs.1to5 and 17,

20

30

the wire K being connected with batter'yA ab

the pole 0pp081te to that to which the wires ¢?,

proceeding from the contact-points 52%, are
connected. A partition 62 is secured rigidly

in the upper part of the case 42, and with an-

insulated collar 65 surrounding an opening
through itscenter. Journaled 1003@1 y arcund
this collar 65 as a center is a disk 66, the disk

being insulated from the partition 62 and col-

lar 65 by a rubber or other suitable ring, as
shown moreclearlyin Figs.18and 19. Down-
ward from the lower ‘sulfaee of the disk and

near its outer margin project at regular inter-

vals a series of stop-pins 66, e};tending lower
than the pa1t1t10n 62 and moving just outside
of it. | |
An arm. 063 projects from the eylindrical
shaft 43 Just below the partition 62 and pass-
ing outward beyond the stop-pins 66* and just
above the level of their lower points and ter-
minating near the side of the case 42.  This

~arm 1is rigid horizontally, but has a vertical
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‘ted pivoted trip-guide 70, (see Fig.

hinge 63%, which permits its outer end to be
lowered 80 as to clear the points of the stop-
pins 66 'T'he arm 63 extends through a slot-
12?) which
is pivoted at 70* to the lower surface of the
partition 62 at right angles to the arm 63.
This guide hangs in a slantin g position, the
eleV&ted end bemﬂ connected with the lower
surface of the paltltlon 62 by a spiral spring
By this arrangement when the shaft 43
is oscillated the arm 63 will be moved with it,
and,striking against one of the pins 66*, WIU
carry the disk 66 around with 1it.

A stationary horizontal guide 71 projects
from the inner surface of the case 42 and
with its middle point directly opposite the
middleor pivotal point70*of thesloet in guide
70, the length of the guide 71 being a little
less than the distance between two of the stop-
The end of the lever 63 rests nor-
mally at the elevated end of guide 70 above
ouide 71 and 1n contact with one of the stop-

pins 664, and also with a contact-spring 63°,

fixed just above one end of the guide 71
(See Figs. 11 to 18 and 19.)

The rotation of the disk 66 under the press-
ure of the arm 63 against the stop-pin 66* is
prevented by the bent end 64" of a vertical
lever 64, which is pivoted at 64° tothe sideof
the cylindrical case 42 and normally engages
one of the stop-pins 662, as above mentioned.
1t is held in this position by a spring 73, con-
necting the lower end of the lever with the

450,228

‘inwardly from the inner surface of Lhe slides | outward. Upon the lower end of this lever

is anarmafture 64° and opposite this is a mag-
net 74, which When energized draws the lower

70

end of the lever iInward and releases the up- -

per eud from 1its contact with the stop-pin 66-.

The shaft 43 is provided on opposite sides
with laterally - extending arms.53, having
hinged to theirouter ends armatures 54, which
extend at right angles to the arms and oppo-
sitely to each other, and arranged opposite the

armaturesare thehollow magnets 55,whichare

supported from the standards 56, and which
when energized draw the arnmtme o4 1into the
hollow pmtmn of the magnet-drums, and thus

osclllate the shaft 43 and the oyhndel 44, con-

nected therewith, in one direction, while the
coiled spring 59 returns them totheir normal
position when the current in the magnets 1s
broken by the lever 63 running of
plate 71. "The magnets 55 a,nd armatures 54
are arranged to oscillate the shaft 43 enough
to turn thecylinder about the distance of one
of the slides 52 therein, as hereinafter shown.
The above arrangement is best shown in Figs,
5 and 13. The spring 59 will thus have a
tendency to turn the shaft 43 in one direction,
and 1t is arranged to turn it ina direction op-
posite to that imparted to it by the magnets

-85, so that when the magnets are energized

they wiil turn the shaft in one direction, and
when the circuit is broken the spring will
turn the shaft in the opposite direction.
When the shaft 43 is moved under the in-
fluence of the coiled spring 59, the arm 63
passes along the upper surface of guard 71,
carrying one of the stop-pins 66* with it and
turning the disk 66. When it reachestheend
of guard 71, the pressure of the trip-spring 71°
in the trip-gunard 70 pushes it downward be-
low the guard 71. The shaft 43 is then ro-
tated 1n the opposite direction by the action
of the magnets 55, as will be further ex-
plamed helemaftel During this return mo-
tion the end of the arm 63 is below the guard
71; but when it has reached the end of that

guard the upward pressure of the trip-guard

causes 1t to rise and takeits place behind the
next succeeding stop-pin 66* ready to repeat
the movement when the disk is again at lib-
erty to mmove. 'T'hus the disk 66 1s revolved
intermittently, while shaft 43, with the arm
63 and the e¢ylinder 44 in the case above, is

oscillated alternately backward and forward.

In making the above-desceribed movement

f1 om the
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the end of the arm 63 comes in contact with -

the contact-spring 63°,and immediately after
passing that runs upon the conducting por-
tion of the upper surface of guard 71, and

I25

during its return movement it presses the -

contact- plate 71¢ into contact with the pins

71% which are insulated inthe side of the case
49,

This action makes and breaks certain
electric circuits to produce certain effects

upon the parts, as hereinafter more fully de-
I do not wish to limit myselfto this

scribed.
specific mode of making this connection, as

side of case 42 and tending to draw the former i other methods may be found preferable.

13¢




IO

L5

~are curved 1n form and placed so as to form
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On the upper surface of plate (6 is a se-
ries of radiating commutators 67, which con-
nect eleetmeall} with each other b} means of
a central ring 65%, encircling the rim 65, and
have upwmdly-prmeetmn flexible flanges to
facilitate electrical contact with the contact-
blocks 61 in the plate 41* above, as herein-
after described. The conformation of these
commutators 18 shown more clearly in Figs.
10 and 12, consisting of a system of eonta(,t-

blocks set into the 1owe1' surface of the lower

plate 41* of the upper case 41 and having
their exposed surfaces projecting downwcud
S0 as 1o be passed over by the radiating com-
mutators 67, before described. I‘hese COon-
tact-blocks correspond in number with the
slides 52 and levers 51 of the e¢ylinder 44 and

segments 1n rows or banks for convenience
of arrangement, the blocks composing each
respective banl{ beginning and ending on a
common radius of the circles of Whleh the
blocks are the segments, as indicated by the
doited lines in Fig. S, the blocks thus de-
creasing in length from the outer toward the
inner Setr.' An open space 61" intervenes be-
tween each pa'r of the banks of the contact-
blocks, so that there will be an interval in
which the radiating commutators 67 on plate
66 as the latter rotates beneath them will
not be in contact with any of the aforesaid
contact-blocks, and so that the initial end of
each and all of the contact-blocks will be
reached by the radiating commutators simul-
taneously. The function of these vacant
spaces 18 to break the cirenit in the magnets
controlling the movements of the shaft 47
and permit the return movement to be made

by the coiled spring a(), as hereinafter more

fully set torth.

The number of the mdmtlnu eemmuta,tms

is not arbitrary, but eight is found to be a
convenlent number; but the number must be
the same as the banks of contact-blocks 61.
The contact-blocks 61 are made up 6f a se-
ries of alternating conducting and non-con-
ducting surfaces, as shown more clearly in
Fig. 9, “which represents a nuamber of these
blocks detached. Each block has its comple-
ment in one of the plates 52, as before men-
tioned and as hereinafter deseribed'. All of
the conducting-points of each of the blocks
61 are electrically connected together, and
each of the contact-blocks is eleetneally con-
nected by wires d with one of the contact-
points 96, situated below the ends of the keys
94 in the t1 ansmitting-key board 90, each con-
tact-block 61 thus hevmﬂ a eepemte kKey con-
nected to it.
The transmitting- 1{93 s bear upon thelr up-
per surfaces the same letters or characters as

the corresponding keys of the type-writer to-
- be operated.

The pressure of a transmitting-

key brings it into contact with the contact-
point 96 immediately below, which contact-
polnt, as above mentioned, is connected elec-
trically and separately with one of the con-

tact-blocks 61. "Thus it will be seen that if

the keys 94 be connected with a main circuift

on one side of the switeh S, and if then a
transmitting-key be depressed and at the
same time the plate 66 be rotated a distance

it §
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equal to an interval between a pair of the

commutators 67, each commutator will trav-
erse the entire length of all of the contact-

blocks 61 in the particular bank of the same
above which for the time being it happensto -
The commutators will thllb pass beneath

be.
all the contact-blocks 61 at each intermittent
motion of the disk 66; but as the main cur-
rent 1s closed through the bloeck connected

80

with the depleseed key that specific block

only will be affected, while the remainder of

the blocks will remain out of the circuit and

unatfected. If now the exposed surface of
the contact-bloek be madeof alternating con-
ducting and non-conduecting sections, as be-
fore mentioned, and as shown in I‘ID 9, a
series of impulses will be imparted to the_
matn circuit, the characters ot which will be

Q0

determined by the length and arrangement

of the eonuuc‘rmn'-eeetlenb of the eonta,et-k N
Ifor the purpose of illustration the

block.
exposed surfaces of these contact-blocks are

shown divided intoseven sections, (see Fiz. 9,)
the first of which is [Jlefer.:lbly somewhat
longer than the others of the same block and
is ehmys a conducting-surface. Thearrange-
ment of the remaining six sectionsof the con-
tact-blocks into conducting and non-conduct-
ing portions is not alike on any two bloeks.

By slight variations in the arrangement of
the c;eetmns of the contact-blocks an -almost
unlimited number of characters may be rep-
resented. I have shown in Fig. 9 a series of

six of these blocks to 11111et1’-ate the method .
of construction and in Fig. 7 a series of six
of the slides 52, corresponding thereto, as
hereinafter described.
sections of each contact-block 61 are of the
same length as measured in degrees and frac-
tions of a degreeof a cirele, as shown in Fig. 8.

The eerreepondmn

At the bottom of case 42 18 a relay-magnet

S1, throngh which the main electrical current
passes to energize the magnets controlling -
- and actuating the shaft 47 and the dttfteh-i .
ments and other portions of the transmitting
mechanism.

~An armature 79 issupported in
front of this magnet on a lever79*. T'he up-

per eud of lever 7U* 1s normally held against .
a spur 80* by a spring 79°, thus holding the .

local  ecircutit open, or “broken;” but when

magnet 31 is energized the end of the lever
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-Coneequently no two blocks will impart the N
same series of impulses to the main cireuit.
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79* is thrown 1n contact with the contact-

point 80 and closes the local circuit.

A contact-point 69 is suspended. from the .

plate 41° outside of the series of contact-blocks .

61 and near the side of the case42. A contact-.

130

lever 68 1s pivoted to theinnersideof the case

42 and extending vertically,its upper end ad-.
jacent to the contact-point 69 andits lowerend
| pivoted to theupperend of a similar lever 68°.
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at the lower end of lever 68* isan armature 68Y, | the upper sur faces of the contacts 52¢, are a

arranged opposite a magnet 72, which is sup-

| ported upon the par tition 42V in the case 42.
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following manner:

The effect of energizing magnet 72 is to pro-

duce a contact between the upper end of the
contact-lever 68 in contact with the point 69,
which contact remains until broken in t.he'
A series of beveled con-
tact-breakers 66 projects from the outer rim

of the disk 06, so that as the latter rotates |

tliese contact-breakers will push the end of
lever

The contact-breakers 56°, the stop-pins 662,
theradiating comm lltdtOlSG7,ﬂIl(1 the“bfmkb
of contact- bloc,ks 61 must correspond In num-
bers, and each of them, respectively, must be
placed at uniform in tervals about the disk
66, and they are placed in such an order that
the contact-breakers push the contact-lever

68 away from the contact-point 69 at the in-

stant that the commutators 67 are passing
over the vacant intervals between the banks
of contact-blocks 61, and the end of the le-
ver 64 engages a stop-pin 66* at the instant
that the radiating commutators 67 reach the

1initial points of the contact-blocks, and also
- at the moment when the arm 63 ceases to act

35
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~eral different cases is shown
before stated, each of theslides 52 has acom-

45

on the stop-pin 66* and drops below guard 71,
80 as to-permit the magnets 55 toact npon the
shatt 43 and cylinder 44 to return the slides

52 to their normal position, and also to carry

the arm 63 baek to its normal position and
in contact with spring 63°.

From ihe inner surface of each of the
slides 52 project a series of guides made of
insulating material and exten ding inward far

-enough to engage the end of the levers 51.
The funetmn of these g guidesis a very impor-
tant feature of the mventlon and to under-

stand them clearly their mlann‘ement in sev-
in Fig. 7. As

plementin one of the contact-blocks 61 on the
plate 66, and each slide is provided with a
contact 52, with which the free end of the

- lever 51 is a,daptecl to come in contact, each

50

lever 51 therefore having one of the coutactb
52" corresponding to it, and with which it en-
gages. As before stated, also, each of the
contact-blocks 61 is divided for convenience

into sections of seven spaces each, and the

. slides 52 are likewise divided into si milar and

55

corresponding sections. Thesections are in-
dicated by dotted lines in the uppermost
slide in Fig. 7 and the uppermost contact-
bloek in I‘w 8 and numbered from 1 to 7.

. Projecting from each of theslides 521s a hori-

60

zontal guard-strip 52¢, each beginning at the
extleme end of the slides opp081te to the CCI-
tacts52andendingabovethe contacts,andare
curved downward as shown, and .stoppnw
short of the end of the slide, so as to leave

room for the end of the lever 51 to fall down

between them and the corresponding guard
of the next slide. Projecting from the slides

52, with their upper sides on a line even with | the energized block 61°, the circuits remain

||

68 away from its contact with the.
noint 69.

ward,

surface of the contact-bloceks 61.

series of guards 52°, being horizontal between
the sections couespondmn* to the non-con-

ducting portions of the corresponding con-
tact- block 61 and inclined between the sec-
tions corresponding to the conducting-sec-
tions of the corresponding contact- bloeks,

' leaving horizontal channelsbetween thelower

Uuards 52b and contacts 52* and the upper
ﬂ'umds 52¢, as shown in Figs. 7 and 14. The

ﬂ"ucuds 52"3 will also be prowdedw th inclined
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openings above each of the horizontal sec-

{ tions, as shown, to form a means for the pas-

sage of the ends of the levers 51 out to the
space above the guards 52¢ as hereinatter
shown. 'The levers 51 are formed of metal,
thin and spring-like at their outer ends, so
that they will readily bend upward and down-
so that the ineclined portions of the
n*ua,lds 59 and 52¢ will readily run upward
or downward over or under the ends of the

levers and bend them upward or downward,

as the case may be, and as helemafter de-
scribed. -

- To illustrate the construction more fullv
we have selected for representation in Kigs.
7 to 9 and 14 a series of the slides 52 and th'eir-'
corresponding contact-blocks 61 from differ-
ent parts of Fig. 8. For instance, the upper
plate shown in Flﬂ' 7 corresponds to the con-

| tact-block mmked 61* in Kig. 8 and the up-

permost block in Fig 9, (as that contact-block
61 only has a continuous conduecting-surface,)

30
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while the lowermost plate in Fig. 7 corre-

sponds to the opposite ar mngemeut of block

ortotheoneshownat618in Fig. 8,(and thelow-

ermost block in Fig. 9,) wherein the whole sur-
face 1s 1:1011-condueting. The second slide in
Ifig.7 correspondsto thesecond block in Ifig. 9,
which represents block 61°¢ in Kig. 8.

10§

"The

third slide in Fig. 7 corresponds to the third -
block in FKig. 9, whlch represents the block

shown at bl“ in Fig. 8, The fourth slide in

Fig. 7 couespondb to the fourth block in Fig.,

Fig. 8. The fifth slide in Fig. 7 corresponds
to t-he fifth block in Ifig. 9, which represents
the block shownat 61fin Fig.8. These blocks
and slides have been selccted as representing
the greatest variation in the arrangement and

as best caleulated to illustrate the operation..
‘Suppose, for illustration, that the key 94,

corresponding to the block 61°, (see Fig. ,)
be depressed. Then at once the cuemts are
closed, which draws the shaft 43 downward,

110

9, which represents the block shown at 61¢ in
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and thus elevates the outer ends of all of the ~

levers 51 against the under surfaces of the

cuards 52° as shown by dotted lines in Ifig. 7.

The magnets 55 beiug likewise energized, the

shaft 47 with its cltmched arm 63,.cy hndel

44, and the slides 52 , begins to turn, which ac-

tion also turns the disk 66 (by means of the
arm 63 acting on one of the pins 66*) and
causes the commutators 67 to traverse the
When the

I30

commutators pass over the first section of
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unbroken; but just as soon as the commu-

fator crosses the first non-conducting sur-
face the circuits are broken and the SPrings

49 and 88 throw the shaft 47 upward and de-
press all the outer ends of all the levers 51.
Allof theslides 52, corresponding to the blocks
Gl, which have a non- eondnetmy section next
to its first conduecting-section, will have one
of the horizontal guards 52° in its second see-
tion, or next to the entering end for the le-
ver 01, as in the fourth slide of Fig. 7, so that
all the levers 51 working in SlldLS of that

- consfruction will be Stopped by the horizon-

20

35

10

45

50

55

60

tal guards, and theslides will be moved along
past the ends of thelevers through that sec-
tion, while in all the other slides having the
inclined guards 52° in the second section the
ends of the levers 51 will pass down into the
space between the inclined guards and will
be thrown down beneath the guards by the
movement of the slides and will not rise
again, as all the inclined guards running in
one direction will prevent it. ¥WWhen the com-
mutators 67 come in contact with the next
conducting-section of the hlock 61¢, (whose ac-
tion we are now following,) the outer ends of

theleversdlwillall be thrown upagainagainst |

the guards 52¢ of all the slides; but in all the
slides (corresponding to blocks 61¢, in which
the third sectionis anon- conductmu section)
the guard 52¢.of that slide 52 will be formed
w1th an inclined opening above the third sec-
tion—as,forinstance, in the sixth slide in Fig.

7. In all such slides the levers 51 will, when

thrown upward, pass up through such inelined
openings and be carried along over the tops
of the guards 52° and down over the down-
wardly-curved ends and not come in contact
with the contact-plates 52*. In all theslides
02, corresponding to the blocks 61°, in which
the third section is a conducting-section, the
levers'61 will be thrown up against the solid
portion of the gnards52° couespondmn there-
to, which &lways occurs above the sections
correspondmﬂ tothose of the blocks (1 formed
with conducting-surfaces. The conducting
and non-conducting surfaces of the blocks 61¢
being alternately mranwed as shown, the le-
ver 51 of the slide eorrespondmﬂ thereto will
make a regular zigzag motion, as shown by

dotted lmes_ in Flg 7 while all the other le-
vers will have been cm*med either above the

guards 52° or beneath the guards 52° and
thus prevented from coming in contact with
the contacts 52*. The guard 52¢ of the slide
52, corresponding to the blocks 61%, (the up-
per slide in Fig. 7,) has no openings, as the
surface of the bloek 61* is a continuously-
conducting one. IHence the outer ends of all
the levers 51 when the block 61* is energized,
will be held upwa,rd during the whole stroke
of the cylinder 44 and will fa.ll only when the
commutators 67 pass beneath the vacant
spaces 61° on the disk 66; but all the guards
52°¢ of all the other slides 52 will be provided
with one or more. openings.

other levers 51 will be carried up throughthe | vers 51 will be again elevated, and then when

Hence all the

ouard 52° and thence over the contacts 52¢
wnhout touching them. On the other hand,
all the guards 52" of the slide 52, cor leqpond
Ing to the block (1%, will be inelined, as shown
in Fig. 7,so that at the first down%troke of the
outer end of theleverdlof that particularslide
when a block 61 other than the one 61" 1s ener-
gized, the lever will pass down beneath the
cuard and be carried past the contact 52* of
that slide 52. The guard 52¢ of the slide 52,
corresponding to the block 61%, (see lower slide
in Fig. 7,) is formed with its ﬂ*umﬂ 52V wholly
of mclmed sections, while 1‘rS cuard 52° 1s
wholly of horizontal sections, as the motion

20

of the lever 51 of that guard 1s first upward

(through the action of the first conducting-

section of block 61%) and then downward, and
remains downward during the remainder of
the stroke of the slide (as all the sections of

blocks 615 arenon-conducting except the first -

one) until it reaches the contact 52*; but as

all the other slides 52 have one or more in-

clined sections in their guards 52° all ‘the
other levers 51 wiil pass ‘rhronﬂ'h the first one

of these inclined openings Whlch oceurs and

UG

pass beneath the contaets 52* of a1l the other

slides.
above its cuard 52¢ or downward beneath 1its
ouard 52“, as before deseribed, it cannot get
back again into the space b(,tween the U'ua,rds

52¢ and 52°, but must pass over or beneath

the contacts 52° the springy nature of the
ievers 51 enabling the constant rising and
falling of theleverstopermitthelevers above
and below the guards to be bent upward and

downward to enable them to perform the de-

sired motion.

‘Asafurtheriliustration, suppose the key 94,
corresponding to the contact-block 619, (see
Fig. 8,) being also shown in the third block

from the top in Fig. 8, with its complementary

slide 52 shown in -the third from the: top in
Fig. 7, to be in use. The first impulse when
the commutator 67 strikes its first conducting-
section is to energize the operating parts, so
as to elevate the outer ends of all the levers
51, which, as before stated, is always the first
effect produced. Then as the first, second,

third, fourth, and fifth sections of this par-
ticular block are conducting the outer ends

of all the levers 51 will be held up and will
run along beneath the npper guards 52¢ until
the commutator 67 reaches the next non-con-
ducting section in block 61%, when, the cur-

rent being broken, the springs 49 and 88 will"

throw the outer endb of the levers 51 down-

ward, which in the case of the lever we are

considering prevents it from passing out
through the opening in the guard 52°¢ (see
Fig. 7 ,) but the lever will be caufrht bV‘the
horizontal section of the guard 52“ beneath
the open section in the ﬂuard 59¢ and be thus
prevented from falling Dbelow the cantact 52°.

When the commutator 67-comes. in contact

with the next section of the block 61¢, which
18 a conducting one, the outer ends of the le-

‘When once alever 51 passes upward
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the commutator Dasses over the vacant space | spring 95 and the contact-point 96 beneath.

(1% the cireuit will again be broken and the

outer end of the lever 51 will be thrown down,

In contact with the contact 52* and a cir-
cuit closed through the magnet 84, connected
with that par ticular lever 01., and the signal
thereby transmitted, as before desulbed.
In the meantime all the other levers 51 will
have been thrown up and down in precisely
the same manner; but, as before stated, each
of the other levels has been thrown into one
of the inclined openings in the guards 52¢ or
52° and been carried over or under the con-
tacts 52% so that the contact 52* on the slide

- which corresponds to the block 61%is the only
Thusit

one touched by one of the levers 51.
will be seen that by forming no two of the
guards 52° and 52° with the same relative ar-
rangement of the alternating inclined and
horizontal sections every one of the outer

~ends of the levers 51, except the one whose

corresponding block 61 is encrgized, will be
carried either over or beneath the contact 52°

- on its corresponding slide 52.
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The shafts of the transmitting-keys 94 are
of conducting material and are electrically
cornnected by wire ¢ to a circuit-breaker C B,
and thence to the main line. The shafts of
the keys 94 -pass downward through sockets
of 1nsu1&tmﬂ material set in the l;:e} -board 90
and rest upon the springs 95, from which they
are insulated in any Smtable manner.

For the purpose of illustration I have

shown in Fig. 16* an enlarged view showing

an appro Ved method of mqumtmw the keys
94 from the springs 95, consisting Of a sockef,

-of hard rubber or other suitable non-conduct-

ing material between the spring and key-
Shaft so that while the currents can freely
pass throuﬂh the key-shaft or spring they
will not pass from the key-shaft to the spring,
or vice versa. The springs95 areof conduct-
ing material and are insulated upon the cas-

- ing of the key-board 90. The free ends of

the springs 95 rest normally beneath points
96, which are contact-points insulated in
key-board 90 and projecting downward. The

. springs 95 and contact-points 96 are electric-
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ally connected asfollows: Beginning with one
of the springs 95 itis eonneeted with the con-
tact-point 96 of the next spring by a wire w,
and this spring is in turn connected with the
contact-point 96 of a third spring 95 by an-
other wire w, and so on for-all the springs of
the key Toard , S0 that the pressing of any
one key 94 breaks the circuit, which runs
through all the springsand pomts, and thence
by the wires Z, plate N*on arm 63, contact
N’, and wire 2’ to battery B, and also by wire
v, magnet 72, and wire ¢ to battery B, as here—
mdfter explained.

Suppose one of the commutatorsG7 be in con-

tact with the first section of the upper block
in Fig. 9.

The transmitting-key 94, having
its contact-point connected with this particu-
lar contact-block,is supposed to be held down
so that contact is continued through its

against which it was lodged.

L.ever GS is in contact with ‘contact-point G9.
The main current now passes in the follow-
ing circuit: from main line M through switch
S, wire £, key 94, contact-point 90, wu**e (l, con-
flc,t block 61, commutator 67, wire e/, lever'
68, contact- p0111t 69, wire e, urcult breal{er
C b wire I, relay- ma,n'net 31, and wire K’,
switch S5 1o ma’n line again. The relay-arma-
ture lever 79 is brought in contact with the

“contact-point 80, and a local Cll‘OUlt s closed

from battery I3 tl‘lrouﬂ‘h wire 7', lever 79, con-
tact-point 80, wire 7, arm 63, %prmﬂ* 63°, wire
I/, magnet 74, and wire /i to battery B again.
Maﬁmeb 74 being thus energized operates lever
64 .:md m*ltlldrmw it from l)ehmd the stop-pin
66*, whereit had been held by spring 73. The
disk 66, being now released, is carried for-
ward by the action of the coiled spring 59,
which turns shaft 43, and this again swings
arm 63, carrying forward the stop-pin 664,
Three results
now follow: Ifirst, disk 66 is rotated, carrying
the commutators 67 over the contact-blocks
61; second, the cylinder 44 is rotated through
the same portlon of a complete revolution as
the commutators and in precisely the same
time, and, third, the end of arm 63 will pass
from under tlle end of spring 65°
come in contbact with the conducting-surface
of the guard 71. By this means first the cir-
cuit through the magnet 74 will be broken,
the lever 64 will be returned to its normal
position ready to engage the next succeeding
stop-pin 66°, and, Sewﬂd the circuit will be re-
newed via guard 71 wires, magnets77,and wire

" to battery B. Thig causes the depression
of armatures 89, the downward pull of the

converging ends of the levers 51, and the con-

sequent elevation of all their free outer ends,
including the one above mentioned, and the

transmission of the given character or signal,
The portions of theslide 52 numbered from

1 to 7 are exactly the portions passing before
the outer point of lever 51 while the commu-
tator 67 is passing over the section of the
contact -blocks. ‘T'hese portions are called
“spaces” in the case of the slides and *““sec-
tions” in the case of the contact-blocks.

(see Fig. 7,) the circuit being closed through
the magnets 77 and the shaft 47 drawn down-
ward, lever 51 will be raised while passing
space 1.

will produce the same effect in every.similar
machine connected in a like manner with the
line.

When the tr &nbnuttmmke} 9413 ra,lbed and
its spring 95 restored to contact with 1ts re-

spective point 962, a eireuit is closed as fol-_

lows: beginning at battery B, through line 2/,

contact- pmnt “‘I’ contact N*on arm Ga, wire
through each of the contact-points 96> and the
springs 95 in succession, wire v, magnet 72,
andwire ftobatteryBagain. Theeffectof this
current is to energize magnet 72

and will

Then
while the commutator 67 is passing section'1,

and canse it

70

75

S0

go

95

100

105

I1IO

115

Then since the series of impulses
is carried thronghout the entire main line it
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130
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7’ to the batter v Bagain.
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to operate levers (8 and 68, 50 as to bring the | vers 51, which is connected to and adapted to
be 0pera,ted by the bell-signal key,wire b, mag-

latter into contact with the point 69 and close |

the main circuit at that point, and thus con-

‘nect the keys 94 electrically with the contact-

blocks 61. 'This contact was broken by the

action of the circuit-breakers 66" during the.

rotation of disk 66, as before described. When

‘the end of the arm 63 has reached the end of

gulde 71 and dropped below it, it comes in
contact with the spring 71¢ and presses 1t
against the contact-pins 71°-and forms a new
circuit, passing now from the battery B,
thrmwh wire 7, magnets 55, wire m, plate 71¢,

_pomts 71¢, and wire ym? 1o batteryB again for
the purpose of restoring cylinder 44 and its at-

tachments to its normal position.

The funection of switch S is to detach the'

entire apparatus from the main line.

. The circuit-breaker C B when closed allows
the main circult to pass directly tu the relay-
magnet 81 and back withoutinterruption and

without passing’ through the 0pemtm0 mech-

anism of the Ley-—bomd of the receiving-in-
strument. -
carrent can only reach the relay when a key
is depressed and the circuitclosed through 94
and 96, as described.

The _clrcmt breaker D enables each 0per—~

ator to control his instrument,so astocut out
the printing part when not required.

Magnet 34*, which operates the signal-gong,

is not eutout by break D nor the signal-disks,
as shown In Fw* 17.
The sendmﬂ' or tlansmlttmn mechanism

which eontrols the timpulses to be sent over.
the wires is energized by the battery B, as.

hereinafter described. | |

Battery B energizes magnet 74 for the pur-
pose of actuating lever 64, as before described,
the circuit being through wire /2, magnets 74,
wire i/, contact- -Spring 63b arm 68 wwej,pomt
80, lever 79*, and wire I/ 10 battely B again.
LatteryB also ener gizes magnet 77 for the pur-
pose of actualing slmft 47, the circult heing

through the wire ¢/, mawnets 77, wire @,gua,ldsd

71, arm 63, wire 7,p01nt S0, IPVGI' 79% and wire
The operation isre-

. peated and a letter or character transmitted

50

55

6o

every time a key 94 is depressed, so that any
person who can read the characters on the

keys can operate the device.

The battery A energizesthe magnets 34 and

the magnets 27, which depress the plate 17 to

actuate the type- W’I‘itel levers 15, the circuit
being through wires a* contact- pomts 52% on
slides 52, lever 51, one of the wires 0, corre-
sponding ma,ﬂ'net 34, wire ¢, break D when
closed, and wire F to ba-ttery A again.  The
current also passes from battery A by wirea*
through the contact-arms 32 and 53, wire «,
maﬂ‘nets 27, wire ¢, break D when elo:;ed and
mreFto batte1 Y A_an'a,m when armature 30“- 18

drawn toward the magnet 34 for the purpose

of actuating the mechanism for setting the
levers 15 in motion.

Glmmt bemﬂ through wire a?, one of 1he le-

When open, as shown, the main

Battery A alsoenergizes
~magnet 34* for producing the call- f-'-ln*n.;tl the

net 34*, wire ¢? and wire Fto battery Aagaln

The battely A is also connected into the

70

mechanism whereby the different instru--

ments on the line are thrown into and out of

circnif, as shown in Fig. 17,and is hereinafter

more fully described, the clrcmt being through

75

wires a?, levers 51, mlesb ma,ﬂ*nets 34", and,_

wires b’ to battery ‘A again.

The transmitting-key board has a bell-key
thereon, which is connected by a mechanism
similar to that above described with a mag-
net 34% so that by deplessnw the bell- key &
gong 39 is sounded.

1t preferred, the spring 59 nmy ber eplcwed'
by a set of magnets similar to 55, arranged to
act upon the opposite side of shaft 43 fiom
them and energized alternately therewith to
pr oduce the 1eq11151te_0&mllat10n of the shaft.

30

It will be observed that the impulses or pul-
cations caused by the making and breaking .

‘of the circuit between the contact-plates Emd |
contact-blocks will be sent through the mag- .

90

nets77. Assaid magnets are mcluded in the o

when a certain key connecting with the bloek-

i circuit, theyinsur e tho proper motion tothele-
| vers 15 through the plate 17. For instance,

95

61° (see Fig. 8) isdepressed and a contact-plate .

passed over this contact-block, as that par-.

ticular block is conducting throughout its

lenwth the maﬂ‘nets 77 hold down the shaft -

47 duunp‘ the entire interval that the block

100

and plate are 1n contact, and the correspond-

ing dlever 51 travels the 1enﬂ'th of the slide 52,

which is 0pp051te 1t, as 1ndlca,ted by the dot- -
ted lines in Tfig. 7, and when the ‘lever 51

reaches the contact—pomt 52¢ and is thrown

105

down 1in contact therewith:by the action of
the spring 49, as before deseribed, the circuit
18 closed throuwh the appropriate maﬂ'ne.t 34,

thereby actuatmﬁ' the armature 30* and clos-

ing the cireunit thrmwh the magnet 27, which 1710 -

when energized depre:ﬁses the plate 17, and
‘actuates the appropriate lever 15, theteby'_

causing it to strike a key of the type -writer .

cmrespondmn with the depressed transmit- -
ting-key 94, and print the desired character.

When the key 94, connecting with the con-
tact-block 61°, (see I‘lgs Sand 9 ,) isdepressed, .

the circnitis broken near the end of the block,
as said bloeck 1is shorter than the bloek 61"‘*
and the shaft 47 is 1n%tant1_y raised by the

springs 83 and 49, thus causing the lever to -

drop in its slide 92 as shown in Fln 9 1n dot-

115

120

ted lines, and as the blocks are allof different

configuration, and as each is connected with

a dif

erent key 94, 1t will be seen that each

125

will impart a different series of impulses to
the wire, and thatthelevers 51 willbedropped

the appropriate one will be guided by the
gunards 52°, so that only the proper lever can
1ea,eh its contact -point and thus close the cir-
cuit through the printing mechanism.

other w m:'d% the function of the guards 52¢ 590
| is to pmteet all the contact-points 52* from

at different points, so that all the levers but -

130
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contact with the levers 51, except the one |

~connected with the depressed key.

The combinations of blocks are all different

from each other, as shown, and the arrange-

ment of the ﬂ‘ualds 52¢ and 52° on the slides
52 18 not arbitra,ry;_but they are different on

~each slide, and may be arranged in any con-

10

venient manner, soastoguide the appropriate
Ievel fo 1ts contact- pomt

- When the commntators 67 1each the space
between the banks of the contact-blocks 61,
one of the lugs 66°on the edge of the disk 66

 strikes the lever 68 and f_orceb it from the con-

20

25

35

35

40

45

6o

tact-point 69, thereby breaking the main-line
circuit. Atthesametimethearm hasreached
the end of the spring-guide 70 and 1s forced
by the guide beneath the guard 71 ready to
return Wlﬂl the ' refurn osmllatlon of the

shaft 43.
It has been shown that th(, (,uemt b1eakel

D serves to disconnect the magnets 34 from

the battery A. The object of this is to allow

“the levers 15 to remain at rest while the mech-
anismin the cylinders 41 42 continues 1n op-

eration, thus preventing needless wear of the

'Type-wrltel when ilts use is not desired in

printing the messages that are passing over
the line; but it is 1mp01tant that signalsand
other devices be in operation when the type-
writer is not. The magnets which operate

these signals and other dewces receive their

currents through the slides 52’ 52° and le-
vers 51 and are operated in every way pre-
cisely the same as the magnets 34, which op-
erate the levers of the type- writer. Each
magnet, whether used to operate the lever of

the type-writer or a signal or other special

device, respondsto the pressure of its own re-
spective transmitting-key and to no other;

but the magnets used for signals and othel |
special purposes are not eut out by the cir-

cuit-breaker D, as the magnets 34 are, and
hence must continue 1n 1eadmess to respond
to the pressure of their respective transmit-
ting-keys as long as the mechanism of the
e31111ders 41 a,nd 42 is connected with the
main current. One ol these magnets 34 op-
erates the signal-gong 39, as before described.

Besides this one 34° there is a series of simi-

lar ones 34° connected with each instrument

and equal in number to the number of in-

struments connected in the line. Each of

these magnets 34" rotates a signal-disk 99 by

an ar mature 992, attached to a rod 99° - This
rod has a spring-pawl 99¢ at the free end,
which engages ratehet-teeth 102 on the signal-
disk 99, and when the armature 1s drawn to-
ward the magnet 34° the pawl turns the disk
99 the dlstance of one tooth 102.
armature is released, the rod is lifted by

spring 103, the disk bemb prevented from a.

- backward movement by a catch-spring 103°.

These signals are numbered in consecutive
order, and the various instruments on the
line are numbered to correspond to the sig-
nal-disks. The margin of the exposed side

of each signal-disk is divided into alternate |

When the
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licht and dark sections 101 and 106, equal in

number to the ratchet-teeth 102. The num-
ber of each disk is placed upon each of the
licht sections of that disk. A screen 108 is
placed before the signal-disks, having a small

opening 107 large enough to reveal one of the

sections 101 106 of the disk. Thusit will ap-
pear that when a magnet 34" connected with
any disk 99 is energized the disk will be
turned far enough to cause one of the sec-
tions to appear thmucrh the opening 107 in

the screen 108.- At each instrumentontheline

the signal-disk corresponding in number to

-

75

80

that instrument is surrounded with a seriesof

electrical contact-points 100, there being one

contact-pointforeachofthelight ornumbered

sections of the signal-disk. A commutator 105
is attached to the disk surrounded by the

contact-points and extending far enoucrh to

pass over the contact-points in succession as
the disk rotates. Itis so placed as to be in
contact with one of the contact-points at the
time thatalight section 101 is visible through
the opening 107 in the scereen 108 and to De
over an interval between the contact-points
when a dark section 106 of the disk is.in
view. Thecontact-points 100 are electrmal]y
connected with each other and with the mag-

nets 84, which operate the levers of the type-,

Qo0

95

writer, which 1s connected with the instru- -

ment under consideration by wires ¢ passing

through one point of the breaker D and wire

C. The commutator 105 is connected with the
battery A by wire %*, so that when it is in
contact with oneof the contact-points 100 the
magnets 54 are connected with the battery A
the same as if the circuit-breaker D were
closed, and the type-writer will proceed to
print. the message that 1s being tranqnntted
to the line. -

As the signal-disk 99 in any 11151111ment
bearing any given number is affected in the

same way and at the same time thatthe same

numbered disk is in each instrument on the
line, each operator can be sureby a glance at

his signal-disk which numbered mstrument'

on the line is in circuit, and if the circunit-
breaker D be left openin allmatl uments any
operator on theline canplace any type-writer
on the line, whether his own ora distant one,

oo *

105

[T0

I15

in circeuit or out of circuit, at pleasure by '
pressing the transmitting-key corresponding

to the magnet, which operates the signal-disk
having the number of the mstrument to be
thmwn into 011(31111‘ cach alternate pressute

of the key serving to throw the type-writer

120

into circuit, and the alternate pressure throw-

ing it out afr&in the section of the signal-disk
visible show*mw constantly when the type-
writer 18 in elremt ﬂl’ld when itisout of cireuit,
as deseribed.

IHaving thus deseribed my 11went10n whdt"

I cla,lm as new is—
. The shaft 47, havuw levers 51 piv oted

thereon and held nor ma113 upward by spring-

125

130

49, magnets 77, adapted when energized to'._*
dmw qald %lm{’t downwmd 0%1110'44 havmn' .
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slides 52, with contacts 52" and guards 52¢, |

net, relay-magnet 81, a lever 79* and point

1t

shaft 43, connected to said casingand having | 80, adapted to beelectrically connected when |
spring 59, adapted to hold said shaft and ¢yl- | said relay is energized, a hollow shaft 43, car- 7c
- Inder normally in one position, magnets 55, | rying eylinder 44 and having jointed arm 63,
5 connected to sald shaft and adapted to turn | stationary plate 71, having its upper surface
it against said spring 59, a series of contact- | of conducting material, shaft 47, adapted to
plates 61, corresponding to said contacts 52* | be held normally upward by spring 49, mag- .
and guards 52°, a series of transmitting-keys | net 77, adapted when energized to draw said 75
94, a series of contact-points 96, correspond- | shaft 47 downward, lever 51, pivoted on said
10 ing therewith and in electrical connection shaft 47 within said cylinder 44, plates 52,
with said plates 61, commutators 67, adapted having contact-points 52* and guards 52¢, cor-
to move in contact with said contact-plates | responding to said plates 61, a series of mag-
61, a series of magnets 34, corresponding to | nets 34, corresponding in number to said 8o
said contact-plates 61 and 52*, and means for | points 52% and contact-plates 61, said keysand .
5 connecting said keys and contact-plates 61 | contact-plates 61 being connected electric-
~into one or more main electrie circuits, where- ally, whereby a series of different electrical .
by the electricimpulses imparted by said con- impulses are produced which actuate said =
tact-plates will be transmitted through said levers 51, and by them a current from a local 85
main electric circuit and the signaling appa- | battery is transmitted through said points 522
20 ratus, substantially as set forth. B and the magnets 34, which correspond to the
2. Aserles of transmitting-keys 94 in elec- | keys actuated, resulting in the formation of
trical connection with a main-line circait, | the character or signal represented by the
contact-points 96, adapted to be placed in | key 94, substantially as and for the purpose- 9o
electricalconnection withsaid keys when they | set forth. , | e

25 are actuated, contact-plates 61 in electrical 4. In a printing-telegraph, upper casing 41 -
conneetion with said points 96, plate 66, | and lower casing 42, having central shaft 47,
adapted to be revolved and carrying commu- | supported normally upward by spring 49,
tator 67, relay-magnet 81 in electrical con- [ magnets 77, adapted when energized to draw ¢s
nection with said commutator, lever 79°, hav- | said shaft downward, cylinder 44, supported

30 Ing armature 79, adapted to be actuated by | within said casing 41 and connected to ashaft

- saild relay-magnet to connect it with contact- | 43 and adapted to be oscillated thereby and
point 80, a shaft 47, carrying levers 51 and | provided with plates 52, a spring 59 upon the
adapted to be held normally elevated by | lower end of saidshaft43 and adapted to hold roo
spring 49 and drawn downward by magnet | it normally in one position, and magnets 55,

35 77, a plate 71 in electrical connection with | connected to said shaft 43 and adapted when
sald magnets 77, jointed arm 63, adapted to | energized to revolve said shaft 43 in the op-
be oscillated and in electrical connection with | posite direction to said spring 59, and a series _
sald point 80, pivoted spring-trip 70, adapted | of levers 51, pivoted upon said shaft 47 within 105
to elevate and depress the free end of said | said eylinder 44 and with their free ends ad-

40 arm 63, plate 52 having contact-points 52* | jacent to said plates 92, whereby said levers
and guards 52° and adapted to be placed in | 51 and eylinder 44 are actuated, substantially .
electrical connection with said levers 51.and | as and for the purpose set forth. R _
connected with an electric battery, magnets | 5. Ina printing-telegraph, a casing 42, hav- 110
54 1n electrical connection with said levers | ing shaft 43 supported therein and carrying

45 81, a type-writer, and a series of levers 15, | cylinder 44, spring 59, adapted to hold said
adapted to be actuated by said magnets 34, | shaft and eylinder in one position, magnets
tooperate the keys of said type-writer, where- | 55, connected to said shaft 43 and adapted to

by by pushing down one of the keys 94 a se- | turn it in the opposite direction from said 175
ries of electrical impulses will be imparted to | spring, a worm-gear 53 upon said shaft, and

50 the main line corresponding to thelength and | a worm-pinion 602 engaging therewith and
arrangement of the exposed sections of the | journaled in or on sald casing, whereby the
contact-plates 61, bringing one of the levers | tension of said spring may be regulated to se-

51 in contact with its corresponding contact- | cure thesynchronism of motion of the various ran
point 52* and energizing the corresponding | shafts 43 and cylinders 44 in the series of con-

55 mmagnet 34 and actuating the signal corre- | nected instruments. S
sponding to the operated key 94,substantially | 6. A shaft 47, having levers 51 pivoted
as set forth. ' - thereon and held normally upward by spring

3. A series of transmitting-keys 94, con- | 49, magnets 7 7, adapted when energized to 12 5
nected into a main-line electric circuit, a se- | draw said shaft downward, cylinder 44, hav- -

6o ries of corresponding contact-poinls 96, a se- | ing slides 52,with contacts 52% and guards 52¢,
ries of contact-plates 61, corresponding in | shaft 43, connected to said cylinder 44 and
number with said transmitting-keys and con- having spring 59, adapted to hold said shaft
nected electrically with said points 96, a se- | and eylinder normally in position, magnets 130
ries of electrically-connected commutators 67, | §5, connected to said shaft 43 and adapted to-

65 adapted to be brought into contact with said | turn it against sald spring 59,a seriesof con-
plates 61, a magnet 72, a compound lever | tact-plates 61, corresponding to said eontacts

6S 63*, adapted to be actuated by said mag- |

02 and guards 52¢, insulated disk 66, having
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electrically-connected commutators 67, adapt- | will be depressed by the movement of the

ed to connect electrically with said plates 61

and said disk 66, having pins 66* projecting

therefrom, arm 63, having joint 63* project-

ing from said shaft 43 behind sald pins 66*

~and supported at its free end by spring-trip

i[O

70, and stationaryplate 71,overwhichsaid arm

travels when said shaft 43 is moved in one

direction and beneath which said trip causes

it to travel when said shaft is moved in the
“opposite direction, whereby said shaft 43 is

oscillated and said disk 66 and commutators

67 are revolved intermittenﬂy, substantially

- as set forth. |

L5

- 20

7. In a printing-telegraph, a shaft 43, hav-
ing a spring 59, adapted to hold it normally
in one position, magnets 55, connected to said
shaft 43 and adapted when energized to turn

it in the opposite direction from said spring,

a disk 66, having pins 662, ajointed arm 6o,
connected to said shaft and supported at its
free end by a spring-trip 70, a plate 71, over
and beneath which said arm is adapted to be

moved by said trip when said shaft is oscil-

lated, contact-plate 63°, against which said

~arm connects at one point in its movement,

30

pivoted lever 64, adapted to engage one of

said pins 66* and provided with armature 64¢,
magnet 74, adjacent to said armature and in .

electrical connection with said contacts 63°,

and an electric battery, whereby when said

arm 63 is electrically connected to said con-
tact 63° said magnet 74 will be connected into

" the circuit and energized to release the lever

35

40

50

~and a series of contact-points 32, pivoted npon

64 from the pin 66* and permit the plate 66

to be revolved, substantially as set forth.

3. The combination, with a type-writer, of
a series of pivotedlevers 15, having hammers
14, corresponding to the keys of said type-
writer, a stationary plate 18, having slots 19,

through which said levers pass, and with

stops 238 and springs 21 for supporting said
levers upward, a movable plate 17, having
slots through which said levers 15 pass, and
with stops 28, and adapted to be held nor-
mally upward by springs 20, one Or more
magnets 27, adapted when energized to draw
said plate downward, pawls 29, pivoted to

said levers 15 hetween said plates 17 and 18
‘and adaptedto remain normally disconnected

from said stops 23 and 28, a series ol magnels
34, corresponding to said levers and pawls, a

series of rods 30, having armature 30* adja-
cent to said magnets 34 and connected to said

55 P

awls, stationary contact-points 33 upon each
of said levers 15 and in electrical connection
with each other and with an electric battery,

 said levers 15 adjacent to said contact-points

60

33 and adapted to be actuated by said rods
30 and electrically connected to each other
and to said magnets 27, whereby when one of

the magnets 34 is energized its corresponding

armature 29 and rod 30 will be actuated and

its corresponding pawl 29 drawn beneath its

- corresponding stop 28, so that the levers 19,

plate 17, while all the other levers remain

unaffected, substantially as set forth.

70

0. A seriesof transmitting-keys 94, adapted -

to be held normally elevated by springs 95,

said springs being insulated from the keys
and in electrical connection with points 96,
a magnet in electrical connection with said

75

springs 95, and an electric battery in connec-
tion with said magnet 72, a shaft 43, having
spring 39, adapted to hold it normally in one

position, magnet 55, connected to said shaft

| 43 and adapted when energized to turn saild

0

shaft in the opposite direction from sald
spring 59, a jointed lever 63 on said shaft 43 -
and having contact-plate N*in electrical con-

nection with said contact 96, a stationary
contact-plate N’ in electrical connection with
said battery and against which said contact
N? is moved, a stationary contact-point 69 1in
electrical connection with the main-line cir-
cuit, a disk 66, having inclined lugs 66 and
pins 66* and adapted to be intermittently re-

90

volved by said lever 63, and compound lever6s
68, adapted to be thrown into electrical con-

nection with said point 69 by said magnet 72
and be disconnected therefrom by said lugs
66° when said disk is revolved, substantially
as set forth. - o
10. A eylinder 44, adapted to be oscillated

‘and provided with plates52, having contacts

52¢ and guards 52¢, a series of levers 51, piv-

oted to a shaft and adapted to be vibrated in
conjunction with said cylinder, a series of -
magnets 34 in electrical connection with said

levers 51, a type-writer, a series of levers 19,

95 -

100

corresponding to the keys of said type-writer

and having hammers 14, adapted when de-

| pressed to operate said type-writer keys, sta-

tionary plate 18, having stops 23, movable

plate 17, having stops 28 and armature 24,

magnets 27, adapted when energized to actu-

atesaid plate 17, pawl 29 upon said levers 15

11O

adjacent to said stops, rods 30, connected to

said pawls and having armatures 30* within

the electrie influence of said magnets 54, con-
tact-plates 33 upon said levers and in elec-
trical connection with an electric battery, con-
tact-plates 32, pivoted upon said levers 15

and adapted to be connected to said contacts

2 when said magnefs 34 are energized and
in electrical connection with said magnet 27,
substantially as set forth. S

11. In a printing-telegraph, a transmitting-

I15

.I20

key 94, connected into the main-line cireunit,

a contact-point 96, with which said key is

adapted to connectelectrically when actuated, -

a contact-plate 61, a disk 66, having commu-
tators 67, adapted to connect electrically with

said plates and connected electrically into
the main-line cirenit, cylinder 44, having

125

plates 52, with contact-points 52* and guards

52¢, shaft 47, carrying levers 51, adapted fo

130

be vibrated in conjunection with said plates
52, magnet 34" in electrical connection with

an electric battery and said levers 51, and rod

corresponding to the energized magnet 34, 1 36, having armature 36* and connected fo a
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gong-striking mechanism, said armature be-
ing in electucal eonnectmn with said eleetuc
battel y, substantially as set forth.

12. A cylinder 44, adapted to be oscillated

and provided with plates 52, having contacts
5Z% and guards 52¢, a series of 1evels 51, piv-
oted to a shaft 47 and adapted to be vibrated

“1n conjunction with said cylinder, a series of

magnets 34 1n electrical connection with said
]evel soland adapted when energized toactu-
ate signals, a series of transmlttmo -keys 94,
adapted to be connected electrically “with smd
polnt 52¢, a series of graduated disks 99 ,equal
in number with the Slﬂnalmﬂ‘-mstl mnents in
the eircuit and each plowded with a ratchet
102, a pawl 99" for each of said ratchets, and
each pawl provided with an armature 992,
magnet 34° in electrical connection with qmd
levers 51 and adapted when energized to at-
tract said armature 99* and actuate sald disks,
a series of electrically-connected contact-
plates 100 adjacent 1o one of the said disks
09 and in electrical connection with said
magnets 34 of the printing mechanism, a
commutator 105, attached to said disk and
adapted to be electrically connected to said
contact-plates 100 and in electrical connec-
tion with an electric battery, whereby any
one or all of the type-writers in the circuit
may be thrown in or out of circuit by any op-
erator at any one of
ments; substantially as set forth. . |

13. A series of tlansmlttuw-keys 94, con-
nected in a main-line circuit, a series of con-

35 tact-plates 61, adanted to be electrically con-

“nected to said keys when said keys are actu-

ated, a series of plates 52, corresponding to

md contact-plates 61 :zmd having contact- |

said connected 1nst1 -

plates 52* and adapted to be oscillated; a se-
ries of levers 51, corresponding tosaid plates
2 and adapted to be vibrated in conjunction
therewith, a series of magnets 34 in electrical
connection with said levers 51, and means
whereby the electrical impulses transmitted
from said contaect-plates 61 may be utilized to
transmit signals through said m'wnets 34,
substantlally as set for th |
14. In a printing-telegr aph, the combina-
tion, with the revolving disk having commu-
tators 67, as_shown, and ptovided with de-
peanding pins 66%, of the shaft 43, radial arm 63
for moving the said disks, a 1ever 64, carry-
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ing an mmatme 64° and adapted to normally -

engage a pin 66* and hold the disk station-

ary, a magnet arranged opposite the said ar-

{ mature, and electrical connections whereby
the magnet is energized by the depressing of

55

a transmitting-key, substantially as set forth.

15. In a printing-telegraph, the combina-

tion, with a hollow shaft 43, connected with

“the eylinder 44 and with the disk 66, carry-
ing the commutators 67, of a spring mechan-
1sm for turning the shaft in onedirection,ar--

mature carried on opposite sides of the Shaft
and magnets opposite the armature for turn-
ing the s_haft in the opposite direction, and
means for closing the circuit th1ough sald
magnets, Substantmﬂy as set forth.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses. |

- PLINY . TISK.

Witnesses: .
C. N. WOODWARD,
- H. S, WEBSTER
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