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Serial No, 419,031, (No model.)

To all whom it may concern:
Be it known that we, ZACHARY T. LILLARD

and URSINUS ERHARD, of Kansas City, Jack-
son county, Missouri, have invented certain-

new and useful Improvements in Printing or
Recording Telegraphs, of which the following
1s a full, clear, and exact description, refer-
ence bemﬂ' had to the accompanying draw-
ings, foumnﬂ' a part hereof.

Our invention relates to that class of tele-
graphic apparatus the sending and receiving
instruments of which are desw'ned to be op-
erated by persons who are not familiar with
the nsual dot-and-dash or sound codes of te-
legraphy.

The objects of ourinvention are to produce
a telegraphic apparatus by means of which
the messages can be sent and received di-
rectly in written or printed form and in the
written or printed language of the sender,
and in which also each instrument shall serve
both as a transmitting-instrument and as a
recelving-instrument.

A further object of our invention is to pro-
duce a telegraphic anparatus in which each
character of one ilnstrument shall be in di-
rect electrical connection with the like char-
acter of another instrament or withlike char-
acters of other instruments, whereby great
speed and accuracy of delivery and reception
shall be insured; furthermore, to produce a
telegraphic apparatus in which each instru-
ment shall be capable of rapid and accurate
manipulation by a person unfamiliar with the
sound-code and which when operating as a re-
ceiver shall require no euttentmn by an oper-
ator.

To the above purposes our invention con-
sists in certain peculiar and novel features of
construction and arrangement, as hereinafter
described and claimed. -

In order that our invention may be fully
understood, we will proceed to describe it
with referenceto the accompanying drawings,
in which— |

Figure 1 is a diagrammatie plan view of a
telegraphic apparatus embodying our inven-
tlon two transmitting and receiving instru-
ments being'shown as properly conneeted in
circuit. Fig. 2 is a front elevation of one of
the tr ansmittinfr and receiving instruments.
Fig. 3 is an irregular vertical longitudinal

| section of the same on the line 3 3 of Hig. 2.
Kig. 4 18 a horizontal section of the same on

the line 44 of Fig.2. Fig.5is adetached per-
spective view, on an enlarged scale, of one of
the armature-levers and its immediate elec-
trical and mechanical operative connections.
Fig. 6 is a transverse vertical section of one
of the transmitting and receiving instruments

on the line 6 6 of Fw 2, shomnﬂ* the weight

for revolvi nﬂ‘thelmpl esmon—cyhnd er and cer-
tain of the immediate connections of said
weight. Fig.7isa detached view in side ele-
vation of the train of gearing for transmit-
ting the motion of the i impression-cylinder to
the plessel -rolls.  Fig. 8 is a detached per-
spective view of one of the hangers for the
ribbon-spools.. Fig. 9 is a detached perspec-
tive view of one of the ribbon-spools. FKig. 10
18 & detached perspective view of one of the
guide-rollers for the inking-ribbon. Fig. 11

55

6o

-

i1s a detached view, in lonﬂ*ltudmal seetlon of

one end portion of the IOWGI paper-feedmg
roller with its gear-wheel and sprocket-hub.
IFig. 12 comprises detached perspective views
of the clamping devices for the strap of the
impression-cylinder weight. Tig. 13 is a de-
tached view, partly in side elevation and
partly in transverse vertical section, of one of
the armature-magnets. Ifig. 14 is a .view,
partly in front elevation and partly in verti-
cal longitudinal section, of the upper part of
one of the armature-lever standards and the
pivotal connection for said lever. Fig. 151is 4
view, partly in side elevation and partly in
vertical section, of one of the tension attach-
ments for the armature-levers. Fig., 16 is a

view, partly in side elevation and partly in

vertical section, of one of the keys and its
immediate attachments. Fig.17isadetached

perspective view of one of the sleeves for the

key-stems.

We will first proceed to describe the con-
struction of one of the transmitting and re-
ceiving instruments, then the connections of
a 1111mbe1 of the instruments, and finally the
operation of the entire app&mtus

Referring first to the drawings, excepting
Fig. 1, 27* designates! the base of one of the
tlausmlttlng zzmd recelving instruments, the
said base being either of ‘ﬁOOd or of metal, as
preferred, and plefel ably, also, of oblong rect-

angular form as shown.
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mounted four vertical

tended to be supported upon a suitable desk,
table, or similar structure, so as to occupy a
horizontal position. Upon the upper side of
this base is placed a bottom board 27, which is
preferably of wood or of other non-conducting

material and which conforms approximately
to the shape of the base 27%*. Upon the base |

ors ig also supported a top casing 1, which 1s
either of sheet metal or of wood veneer or
other suitable material and which incloses @
space or compartment immediately above the
bottom board 27, such space or compartment
extending the fulllength and width of the base
of the machine, and the front, rear, and side
margins of the top casing 1 being bent down-
ward so as to rest upon the base 27" near the
margins of the same. The electro-magnets,
armatures, and other electrical connections
of the instrument are mounted in the rear
portion of theinstrument,as hereinafter more
fully explained, while the circuilt closing and
breaking keys are mounted In the tfront por-
tion of said instrument. | |

Within the front portion of the compart-
ment, which is inclosed by the top casing 1 of
the machine, is located a horizpntal rectan-
gular partition 4, which may be either of wood
or of metal, as preferred, and which extends
from the front toward the rear of the ma-
chine and also from side to side of the same, as
shown, and which may e used for Separzyting
the two sets of wires hereinafter described.
The front portion of the casing 1 preferably
inclines downward and forward, while the
rear portion of said casing is horizontal, and
upon the horizontal portion of the casing are
standards 58. These
standards 58 are provided at their lower ends
with feet, or flanges 59, which are riveted,
serewed, or otherwise securely connected to
the top of the casing 1,80 as to firmly retain
the standards thereon. At thelr upper por-
tions these standards 58 are connected by
front, rear, and side cross-bars 60, four in
number and which compose a rectangular
horizontal frame.

Between the npper parts of the standards
53 and at a point just below the cross-bars 60
s« mounted the eircular horizontal yoke-frame
7 of the machine, this yoke-frame being sup-
ported in 1ts required position by a number

" of horizontal bracket-arms 7%, which extend

55
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inwardly from the upper parts of the stand-

ards 58 and the outer ends of which are riv-

eted or otherwise secured to the standards o8,
while the inner ends of the arms are similarly
secured to the yoke-frame. On its inner side
the yoke-frame 7 18 formed with a number ot
inwardly-extending pivot-brackets 3, which
are arranged in pairs, and between each pair
of which is interposed the upper end of one
of the type-carrying levers 10; a circular piv-
ot-rod O extending transversely through the

brackets 8 and also similarly through the un-
‘der ends of the levers 10. These type-carry-

482,015

“nest,” and ‘so that each type shall strike a
certain central point when raised as an im-
pression of the type is desired to be made.
To the outer extremity of the upper end por-
tion of each of these type-levers 10 1s con-
nected pivotally the upper end of a pull-rod
15, the arrangement being such that a down-
ward pull upon either of the rods 15 shall
cause the lower end of the corresponding

PRI PPTEPTL T

........... o

type-carrying lever 10 to rise quickly and 1m-
part the desired impression from its type.
To the lower end of each of these pull-rods

‘is connected a suitable turnbuckle 16, and

to each of these turnbuckles is connected the
upper end of a connecting-rod 15, the lower

ends of said connecting-rods being in turn

pivotally attached, as at 15° to the free end
of a corresponding armature-lever 17.

As above stated, the magnets of the arma-
ture-levers are mounted upon the rear part
of the bottom board 27 of the machine and
are arranged in circular order, so as to attain
the ntmost compactness consistent with the
required operations of the machine. HEach of
the magnetsis provided with the usual coils or
spools 34, and has the usual yoke 31, the cores
32 of the magnets extending longitudinally
through the coils or spools and the coils being
confined between the usual heads33. Kach of
the armature-levers 17 carries near one end a
transverse armature-bar 30, which lies directly
above the upper ends of the magnet-cores 32
and which is preferably secured by screws or
rivets 30* to two lugs or arms 29, which project
laterally from the armature-lever. At a point
nearer this end each armature-lever 17 18 pro-
vided with two oppositely-disposed outward-
ly-extending arms 13, which are interposed
between the arms of a fork which is formed
at the upper end of a vertical standard 21.

' This standard has at its lower end a foot or

flange 22, which is secured by a serew 23 to
the bottom board 27 of the machine. T'wo
bearing - screws 20 are inserted oppositely
through openings in the upper extremities of
the fork of the standard, and the inner ends
of said screws enter recesses in the outer ends
of the arms 138 of the lever 17, thus forming
the pivot-supports of said lever. Through
this extremity of the armature - lever 17 is
passed a vertical tension-bolt 24, to the upper
end of which 1s connected a regulating-nut
28, sald nut lmpinging upon the upper side
of the lever. 'T'he lower end of the bolt 24 is
formed with an eye 25, into which isinserted
the upper end of a spiralretracting-spring 26,
the lower end of which is snitably secured to
the bottom board 27 of the machine, and the
tendency of said spring being to raise the ar-
mature 30 upward out of contact with the
core of the corresponding magnet. |
Upon the bottom board 27 of the machine
at a point adjacent to the free .extremity of
the armature-lever 17 is placed a vertical
standard 202, having at 1ts lower end a foot

ingleversare pendent levers and are arranged | or flange 203, through which passes a screw

in eireular series, as shown, so as to form a i 204, so as to secure the standard in position.
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At its upper end this standard 202 is formed | connected to the local battery of said instru-

with an arm 201, which extends at right an-| ment and then to ground, and also each
oles from the standald and which overlies | through the line to the emrespondlnﬂ' mag-- 5o
the armature-lever 17. Through the arm 201 | net of the other instrument in the system,

g works a screw 200, the lower end of which | while the magnets of each Instrument are also
reaches near to the upper side of the lever 17 | connected to the battery 51* of said instru-
and which serves to properly limit the up- | ment and thence to the ground, and that each
ward movement of said lever. IFrom oneside | magnet is connected through the line to the %3
of each of these standards 202, at a point | corresponding key of the other instrument of

10 below the upper end of said standard, pro- | the system. 1T'heupper end of each key-post s
jects laterally an arm 2012, which underlies | is provided with a cap 54,having a central
the armature-lever 17 and which ecarries an | vertical opening 54*, through which extends
upwardly-extending regulating-serew 200%. | the stem 55 of the corresponding key 95° 8o
Thus the armature-levers 17 work vertically | The head of each of these keys 55 1s prefer-

12 between the regulating-screws 200 and 200* | ably of disk form and is designated by a let-
and the length of vibrations of the levers is | ter, numeral, punctuation-mark, or other sign
regulated by turning said serews in one or the | cor reSpondmﬂ' to that of the type to Wthh 1t
opposite direction. One of the wires 35 leads | is connectedin circuit. Each stem 55 extends 85

"~ from one of the coils 34 to a binding-post 37 | downward through the opening 542 of the cor-

20 and thence to the key attachments, as here- | responding cap 54 and also into the opening |
inafter described, while the other wires 36 | 52* of the corresponding shell 8, and at a
lead to bmdmﬂ'-posts 41 and thence to the | point within each shell 3 each stem is formed
line-cable, as also hereinafter desecribed. with an enlargement or collar 57, which works go

The posts 3 of the keys of the machine are | within the shell. A spiral spring 56 sur-

25 in the form of short cylinders, which are of | rounds the lower part of each key-stem 55 and
non-conducting material and which extend | is inclosed within each shell 52, and is also.
vertically upward through suitable openings | interposed between the upper side of the
5in the partitions 4 and also through the | shoulder 48 and the lower end of the collar or g5
frontportionof thetopcasingl. Attheirlower | enlargement 57 of the stem, the tendency of

30 ends these posts are formed with flanges or | said spring being to retain the key and its
feet 45, through which extend attaching- | stem in its elevated position and to return
screws 44, which enter the bottom board 27, | said key and stem to such position afterit has
and thus securely attach the posts to said | been depressed by an operator. Such depres- 1oo
board. In the lower ends of these posts are | sion of the key causes the lower end of the

33 inserted plugs 47, which are of metalor other | stem to pass through the-opening 49 of the
conducting material and which are retained | shoulder 48, and thus come into contact with
in position by retaining-screws 52,said screws | the upper end of the plug 47 and close the
being inserted upward through thelower ends | circuit, the current flowing through the plug 105
of the posts 3 and into the lower ends of the | 47, key-stem 65, andshell 42 tothe correspond-

40 plugs. Theupper ends of the plugs 47 come | ing wire 36 and through the line to the cor-
into contact with internal circular horizontal | responding magnet of the other instrument,
shoulders 48, which are formed integrally | and thus causing the armature of said mag-

- with the said posts 3 and which are provided | net to operate the corresponding type-carry- r1o
with central vertical passages 53, for a pur- | ing lever of the other instrument, and conse- -

45 Pose to be presently explained. Each of the | quently to imprint the character impressed
plugs 47 is formed with a horizontal recess or | upon the key which Is depressed.
cavity 49, into which is inserted one end ot a Immediately above the nest of type-levers
wire 51, the end of this wire being retainedin | 10 and supported upon the cross-bars 60 of 115
said recess or cavity by means of the screw | the standards 63 of the machine are the 1m-

co 52, beforereferred to. These wires 51extend | pression and presser rolls and their attach-
from the recesses or cavities 49 through open- | ments, which we will now proceed to describe:
ings 50, which are forined in the sides of the | 63 designates the impression-cylinder of the
posts 3 and in alignment with the outer ends | machine, this cylinder being of hard rubber 120
of the recesses orcavities. From theseopen- | orotany other suitable or preferred material

cz ings 50 the wires 51 extend to the battery 51%, | and of such length as to extend horizontally
which is connected in the usual manner to { across the nest from side to side of the ma-
ground. Within each key-post 3 isinserted a chine, as shown. 'T'he ends of the shaft 64® ot
tubular shell 42 2, which is of metal or other | thisimpression-cylinderare journaled in suit- 125
conducting material, the said shells being lo- | able bearings 64, which are bolted upon the

6o cated within the upper ends of these posts. upper sides of the side cross-bars 60 of the
The wires 36 extend through these posts 3 | machine, and at one end of this shaft carries
and are connected to the shells 42 and ex- | a gear- -wheel 65, the Durpose of which will be
tend from said shells to the line-cable, and presently e*&:plmned I30
thence tothe magnetsof the other instrument 67 designates the lower presser and ﬂ‘lllde ‘ /

65 or instruments of the system. FErom this de- | rollerot the machine, this roller being of felt,
seription and from the drawings it will be | soft rubber, or any other suitable or pleferred

seen that the keys of each 1nst1ument are | material, a,nd sald roll extending horizontally
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of the machine from side to side of the same | tion and permit the weight 91 todescend, and

and parallel with the impression-cylinder 63.
At one end the shaft 68 of this lower presser-
roller carries a gear-wheel 66, the teeth of
which mesh with the teeth of the gear-wheel
65 of the impression-cylinder. The ends of
the shaft 68 are journaled in suitable bear-
ings 69, which are secured upon the upper
sides of the side cross-pieces 60 of the mas-
chine-frame by suitable bolts or in othersuit-
able or preferred manner.

70 designates the upper guide or presser |

roller, this roller being also of felt, soft rub-
ber, or any other suitable or preferred ma-
terial. This roller 70 extends horizontally
across the machine above the lower roller 67
and parallel therewith, and its shaft 69* is
journaled in suitable bearings 71, which are

suitably secured upon suitable supports 72,

these supports being, preferably, of inverted-
U shape and riveted or otherwise secured at
their lower ends to the uppersidesof the side
cross-bars 60 of the machine-frame and ex-
tending upward therefrom.
shaft 69* of the upper presser-roll carries a
cear-wheel 69°, the teeth of which mesh with
the teeth of the gear-wheel 66 of the lower
presser-roll.

Upon that end of the shaft 64* of the im-
pression -cylinder which carries the gear-
wheel 65 is mounted a drum 88, which 18
keyved or otherwise secured upon the shaft
so as to turn therewith. To the periphery of

this drum is connected the upper end of a

strap 90 or a band or other suitable flexible
connection, which is designed to be wound
upon the drum and tothe lower end of which
is attached a suitable weight 91. This weight
works within a guide tubeor casing 92, which

is secured in vertical position to the side of |

the bench, table, or other support upon which
the entire machine is mounted.

93 designates a guide-plate, which1s of ap-
proximately U form in cross - section, and

which is secured in vertical position to the |

outer side of the top casing 1 of the machine
at a point directly below the drum 83. At a

point about midway of its length the guide- |

plate 93 is formed with an 1nternally-screw-
threaded opening 98, in which works the stem
of a clamping-screw 97, the stem of this screw
also extending into and beingswiveled in the

middle of a clamping - plate 99, which con- |

forms in width with the clamping-plate 93.
The surface of this clamping-plate 99, which
is away from the surface of the guide-plate

93, may be roughened or serrated, if desired, |

and the strap, band, or flexible connection 90
extends between said guide and clamping
plates and the adjacent side of the machine,
the arrangement being such that by turning
the screw 97 in one direction theplate 99 will
engage and hold the flexible connection 90
against the side of the machine-frame,and by

- turning the screw in the opposite direction

At one end the

thus rotate the impression-roll 63 and the up-
per and Iower presser-rolls, for a purpose to
be hereinafter explained.

In order to avoid frictional wear, due to
the direct contact of the flexible connection
90 against the upper end of the guide-plate
93, a horizontal roller 95 is mounted in the
upper end of said guide-plate, the spindles 94
of said roller being journaled in a cut-away

portion 96 of the plate.

74 designatetwopendentinverted-U-shaped
brackets, which are.secared one beneath the
front cross-bar 60 of the machine and one be-
neath the rear cross-bar 60 of the same, said
brackets being located midway of the length
of said cross-bars. |

Between the pendent arms of the brackets

74 are interposed two inking -ribbon spools

or reels 77, the shafts75 and 76 of said spools
or reels being journaled horizontally in the
lower ends of said brackets. The front shatt
75 projects at one end through one of the
bracket-arms and carries a suitable crank-
arm 78, while to that end of the spool or reel
which is farthest from the crank-arm are
formed orsuitably secured a number of radial
teeth or serrations 79. These teeth or serra-
tions areengaged by aspring-detent 80, which
is preferably of approximately V form in
cross-section and which is carried at the lower
end of a spring-arm 81, said arm being suit-
ably secured to the inner side of the corre-
sponding pendent arm of the front bracket
74, and the resilience of the arm causing the
detent SO to always engage one of the notches
betweensaid teethorserrations. Immediately
above each spool or reel 77 is located a hori-
zontal rod 82, the ends of which are inserted
in the upper parts of the bracket-arms and
which are surrounded loosely by a roller or
sleeve 83, the ribbon 83* extending over said
rollers from front to rear of the machine-
frame and being wound upon the spools or
reels 77. 'The arrangement is such that the
detent 80 prevents any retrograde movement
of the spools or reels 77, excepting such as 18
produced by the crank-arm 78 when properly
operated. One end of the rear spool-shatt 76
is extended beyond the pendent arm of the
bracket 74 and is journaled in the lower end
of a pendent hanger 84, which is secured at
its upper end to the rear cross-bar 60 of the
machine-frame. Near this end the shatt 76
carries a sprocket-wheel 85,0ver which runs a
sprocket-chain 86. This sprocket-chain 30
runs, also, over a sprocket-hub 87, which ex-
tends inwardly from the gear-wheel 66 of the
lower presser-roller 67 and which surrounds
the corresponding end of said roller. The ar-
rangement is such that when the descending

weight 91 revolves the impression-eylinder

the latter shall, acting through the lower
presser-roller and sprocket-chain 86, revolve
the rear spool 77, so as to wind the inking-

the plate 99 will release said flexible connee- § ribbon upon said spool and so, also, as to un-
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-~ wind said ribbon from the front spool 77.
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Thestripof paper102,upon which themessages

areprinted,is unwound fromreel 104, the shaf**

or axle 103 of which is mounted horlzontally
in the forked upper ends 105 of two vertical
standards 101, the lower ends or feet 100 of
said standards being bent at right angles to
the body portions of the standards and bolted
riveted, or otherwise suitably secured to the
upper sufle of the front eross-bar 60 of the ma-
chine. From this deseription it will be seen
that whenever one of the keys 55* of a trans-
mitting-instrument is depressed the circunit
between that key and the corr esponding mag-
net of asimilarreceiving-instrument is closed
and the corresponding type on the receiving-
mstrumentmllbebroun'htmtoprmtmﬂ'aetwn
At the same time the corresponding type of
the transmitting-instrument will be brought
into printing actlon and hencea sim ultaneous
duplication or repemblon of the message will
be effected. It will also be seen that direct
and positive operation is secured and that
messages 1n any language may be transmitted
and received, and also that cipher and other

messages can be handled, even by unskilled

operators, with rapidity and reliable accuracy.

Having thus described our invention, what

we claim as new therein, and desire to secure
by Letters Patent, is—

1. A printing or recording telewlaph appa-
ratus comprising a receiver consisting of a
number of pivotal type-carrying bars, a nums-
ber of electro-magnets, each having its arma-
ture mechanically connected to one of the
type-carrying bars, an impression - cylinder
journaled above the type-carrying bars, a
presser-roll geared tothe impression-cylinder,
a drum carried by the impression-cylinder, a
band wound upon the drum and carrying a
gravity-weight, a sprocket-wheel carried by
the presser-roll, a pair of ribbon-feeding spools
journaled at opposite points relative to the
impression-cylinder, a sprocket-wheel carried
by oneof thespools,and asprocket-chain run-
ning over the sprocket-wheels of said spool
and roll, substantially as set forth.

2. A printing or recording telegraph appa-
ratus comprising a recelver consisting of a
number of pivotal type-carrying bars, a num-

~ber of electro-magnets, each having its arma-
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ture mechanically connected to one of the
type-carrying bars, an impression -cylinder
journaled above the type-carrying bars, a
lower presser-roll geared to the impression-

cylinder and an upper presser-roll geared to

the lower presser-roll, a drum carried by the
impression-cylinder, a band connected to the
drum, and a gravity-weight connected to the
band, substantially as set forth.

3. A printing or recording telegraph appa-
ratus comprising a receiver consisting of a
number of pivotal type-carrying bars, a num-
ber of electro-magnets, each having its arma-
ture mechanically connected to one of said

Jevers

journaled above the type-carrying bars, 5

presser-roll geared totheimpression-cylinder,
& drum, a band wound upon said drum and
carrying a gravity-weight, a sprocket-wheel
carried by the presser- mll a pair of ribbon-
feeding spools JOurnaled at opposite points
relative to the impression-cylinder, a sprock-
et-wheel carried by one of thespools, a sprock-
et-chain running oversaid sprocket-wheel and
over the_sprock:et wheel of the presser-roll, a
number of teeth or serrations carried by the
opposite spool, and a spring-detent engaging
said teeth or ser ratlons substantlally as set;
forth.

4, A printing or recording telegraph appa-
ratus comprising a receiver consisting of a
number of pivotal type-carrying bars,a num-
ber of electro-magnets, each having its arma-
ture mechanically connected to one of said

bars, an impression-¢ylinder journaled above

the type-carrying bars and carrying a drum,
a band wound upon said drum, a gravity-
weight carried by saild band, a guide-plate
mounted vertically upon the machine-frame
and having the band passing longitudinally
of 1t, and a clamping-plate and clamping-

‘screw carried by the guide-plate, the clamp-

ing-plate being arranged to engage and clamp
the band, subsmntla,lly as set fmth

5. A printing or recording telegraph appa-
ratus comprising an impression -cylinder
journaled upon the frame of a receiver, a
guide - plate mounted vertically upon said
frame and carrying at one end a friction-roll,
a clamping-screw working through the guide-
plate, a clamping-plate swiveled upon the
clamping-screw, a drum carried by the im-
pression-cylinder, and a weighted band con-
nected to the drum and extending past the
guide-plate and also engaged at times by the
clamping-plate, substantially as set forth.

6. A printing or recording apparatus com-
prising a tmn%mlttmff—m&trument having a
key the stem of wlnch 15 provided with an
enlarcement or collar, a tubular post sur-
rounding the stem of the key and having an
internal partition, a contact- block located
within the post, a conducting-shell surround-
ing the collar or enla,rﬂement of the key and

| also placed 1n fl‘lCth[l:Ll engagement with the

enlargement,and aliftin g-sprin gsurrounding
the inner part of the key-stem, substantially

‘as set forth.

7. A printing or recording telegraph appa-
ratus comprising a combined transmitter and
receiver, consisting of a suitable supporting-
framework, a nest or circular series of type-
carrying levers mounted above the base of the
framework, a circular series of electro-mag-
nets mounted also upon the base of the frame-
work and 1mmediately below the nest of type-
and each having an armature-lever
mechanically connected to one of the type-
levers, a series of keys mounted upon the
baseof the framework and each surrounded

type-carrying bars, an Ilmpression -cylinder ! by a tubular stem having an internal shoul-
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der, a conducting-plug inserted into the lower | net of such similar instrument, substantially 1o

end of each postand connected electrically to | as set forth. |
the line, and a conducting-shell located in the In testimony whereof we affix our signatures
upper part of each post and connected elec- in the presence of two witnesses.

¢ trically also to the line and in electrical con- 7ZACHARY T. LILLARD.
tact with the stem of the key, each magnet | - URSINUS ERHOARD.
being separately connected to the key of a Witnesses:
similar instrument in the circnit, and each S. N. KERR,
key being also separately connected to a mag- | JNO. L. CONDRON.
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