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UNITED STATES

JOSIAH A. PARKER, OF ST. LOUIS, MISSOURI, AND LELAND L. SUMMERS, OF

PaTeEnT OFFICE.

CHICAGO, 1LLINOIS; SAID SUMMERS ASSIGNOR TO SAID PARKER.

TELEGRAPH APPARATUS.

SPECIFICATION forming part of Letters Patent No. 516,552, dated March 13, 1894..

* Application filed Febraary 23, 1893, Serial No, 463,510

(No model)

To all whom it may concern:

Beit known that we, JOSIAH A. PARKER, of
St. Louis, Missouri,and LELAND L. SUMMERS,
of Chicago, Illinois, have invented certain
new and useful Improvements in Telegraph
Apparatus, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings, forming
a part hereof.

Our invention relates to telegraphic appa-
ratus and consists in the novel arrangement
and combination of parts more particularly

set forth in the specification and pointed out
in the claims.

Inthe drawings Flo urelisa dldgrammatle‘

view of our eomplete invention. Fig. 2isa
side elevation of the transmitter. Fig. 3isa
detail in side elevation showing the opposite
side of the drum with the releasing lever at-
tached to the space key. Fig. 4isa topplan
view of the receiver with parts broken away.
Fig. 5 is a side elevation of the drum of the
transmitter showing the spring in econnection
therewith co-operating with the push pinsor
contacts. Tig. 6 is a side elevation of one of
the relays (adapted to be operated by a cur-
rent of variable strength). Fig. 7 is an end
view of the same showing the escapement
with the selecting apparatus. TFig.8 is a de-
tail view in side.elevation showing one of the
levers of the receiver and the parts co-op-
erating therewith; and Fig. 9 is an end view
of the two relays connected to the line wire.

The present invention is an improvement
in the general line of stenovtaph telegraph-
ing apparatus described in Letters Patent
granted to J. A. Parker February 24,1891, No.
4:47 198, and to J. A. Parker and L L. Sum-
mers, under date of November 29, 1892, No.
487,154, The principle of opposite currents
is employed, coupled with conditions under
which said currents may be made to vary in

strength and thus produce the necessary re-
sults at the receiving station; at the same.

time simplifying the mechanical arrangement
of the parts which contribute tocarry outour
invention. Briefly stated, the systemis com-
posed of a single line wire, necessary electri-
cal energy, a tlansrmtmno instrument com-
prising a series of ﬁnver levers or keys,

revolving drum havmfr a series of movable

push pins or contacts co-operating with said
levers, a lever operated by said pins coupled
with a resistance coil for varying theintensity
of the transmitted currents, a second lever
for reversing the polarities of the currents, a
relay operating under the influence of a weak
or. strong current comntrolling a lever which
operates an escapement to which is secured
a revolving brush, a disk or selecting appa-
ratus composed of a series of sections con-
tacting with said brush, each section corre-
spouading to one of the finger levers of the se-
ries, a second relay operating only under a
strong current and limiting the movement of
the brush which co-operates with the select-
ing apparatus; a series of magnets operating
a series of levers constituting the receiving
instrument, a local battery controlling the
actionof the magnets,and a travelingribbon
at the receiving station. The details of the
system may be described as follows:

L/, 1% L3 &ec.,represent finger leversor keys
provided with buttons as in the ordinary
stenograph machine, the same being pivoted
along the common fulerum 1--1. The rear
ends of the said keys are arranged to raise

the bell-crank levers ¥, I?, I3, &c., correspond- -

ing to the respective finger keys; the bell-
crank levers are curved around the surface
of adrum 2. Thedrum is mounted on a shaft
3 to which is keyed a pinion 4 meshing with
a gear 5 of any suitable motor, and when in
operation revolves in the direction shown by
the arrows in Figs.2 and 8. The endsof the
bell-erank levers over the drum are provided
with inclined surfaces soarranged as to come

in contact with the correspondingly inclined.

surfaces of the movable pins P/, P?, P% &e.,
projecting from the surface of the drum, as
the drum is revolved, and the bell-crank le-
vers are operated upon depression of the keys.
The finger keys when in their normal position
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do not depress the farther ends of the bell-...

crank levers, and accordingly said ends do
not come in econtact with the inclined surfaces
of the ends of the pins P/, P? P35 &c. These
pins are arranged to slide lono*ltudlna,lly in
the drum and in their normal position their
opposite ends do not project beyond the edge

a’| or side of the. drum but when the mchned

edges of the 1espect1ve pins come in contact
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with the inclined edges of the bell-crank le-
vers I/, I?, &c., upon the depression of the lat-
ter, the said pinsor contacts are forced out-
wardly and their ends project. The end of
the drum opposite to that from which the pins
are forced out is provided with two stops 6
and 7 with one of which the lever 8 attached
to the space key Lfis in contact when the keys
are in their normal position and the machine
is at rest, said lever 8 preventing the rotation

of the drum. The levers L are formed in-

pairs each pair-being connected to its corre-
sponding lever [, and each capable when de-
pressed, of operating the space key L, or the
latter may be operated singly as in the ordi-
nary instrument (see Figs.'1, 2, 3, and 4).
Upon the depression of the space key bronght

abouteither byoperating thesamesinglyor by

the depression of any of thelevers L;the lever
8 releases the 'pin or stop 6 or.7 with which it

may at the time be in contact, and the drum”

will accordingly be free to revolve. At the
same timeany pin P will be pushed outward by
any lever ! according to which finger key L of
the series is depressed. Asthe drum revolves
under theinfluence of the power communicat-
ing motion through thé gear 5 and pinion 4,
motion is communicated to the escapement 9
mounted on the shaft 3, which controls the
movement of the contact lever 10 pivoted at
11." The escapement 9 is provided with one-
half the number of teeth that there are pins
in the drum, so that when one tooth in the
escapement has been passed, the contact le-
ver 10 has made contact on the contact point
12 and returned to the contaet point 13, and
the drum will have passed two pins as to the
distance traveled by its periphery. It fol-
lows therefore that every tooth of the escape-
ment 9 corresponds to two pins on the drum,
and each contact of the-contact lever 10 cor-
responds to one pin; but as each contact 12
and 13 reverses the current passing from the
main battery B, the current will be positive
for one contact or one pin, and negative for
the next contact or the following pin. It
matters not whether the pins P are pushed
out or not, each pinisrepresented by one con-
tact and a current of one polarity, and the
succeeding pin by a second contact and a cur-
rent of opposite polarity. When however,
the pins are forced outwardly by the depres-
sionof anyoneorallof thefingerlevers or keys

L and through the medium of the bell-erank

levers I, each pin as it is forced outward from
the end of the revolving drum 2 strikes the
lower curved end 16 of a lever 14 pivoted at
15 and causes it to make contaet with the
point 17. If all the pins have been pushed
out either sueccessively or simultaneously,

then, as the drum revolves their projecting

ends will come successively in contact with
the end 16 of the lever 14 and cause the op-
posite end of the same to make a succession
of contacts with the point'17; but when no le-

* vers L have been depressed and consequently

no pins P have been pushed out to act on the

lever 14, then the opposite end of the lever
makes contact with theisolated point 18 under
the influence of the spring 19.” It will thus
be seen that motion is communicated to lever
14 by the depression of any key L, and that
while all the keys may be depressed simul-
taneously and all pins P/, P? P3 &ec., will re-
spond ‘and be set simultaneously with the de-
pression of the levers I/, 1% L3, &e.,the com-
bination of such levers and pins will come in
contact with the lever 14 in succession, and the
contacts thus made will be sent to line in sue-
cession. Itwillthusbeapparentthatanycom-
bination that can be made by depressing the
keys I, and J, either singly or in combination,
can be transmitted to line without conflicting.
After the combination has come in contact
with the end 16 of the lever 14 the pins padss on
underthe inclined spring20secured to anysta-
tionary part of the dévice where they aré re-
turned to their normal position. The drum

shown has two sets of pins, edch set being com-

posed of six pins,oneforeachof thefive charac-
ter keys and one for the space key.” However,
it is not necessary to provide the space key LS
withaninelined lever’, as the space key is op-

erated by all the other keys, and conisequently’
the pin P%can be fixed so that its normal po-

sition is projecting out beyond the drui'(see
Figs.4 and 5). ‘
with the curved end of the lever 14 whenever

the drum is released, and if the space key i§

the only one depressed the space pin‘is the
onlyone tp operate lever 14. =~ In'practice the
space pin is operated by a spring (see Fig. 5)
allowing it to be pressed into the drum as it

It therefore comes incontact
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passes the spring 20 (whiéh sets all pins back

in the drum). After passing spring 20 the
weak spring on the space pin pushes said pin
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to its normal position, where it can again en-

gage the lever 14. The lever 8 secured to the
space key L? and which is'normally in con-
tact with one or'the other of the stops 6 or 7

"is pivoted at 21, and is kept normally bal-

anced by the arm 22 and plate 23 (which lat-
ter is always struek or operated by the de-
pression of any of the keys or levers L). The
lever 8 extends to a distance somewhat. be-
yond the center of the rotating druin 2, but
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does not project beyond the periphery there- -

of. At its end the said lever has a right-an-
gled projection 24, Intermediate between the
pivotal point 21 and the projeetion 24 is a
hook-shaped extension 25 bent outwardly at
its junction with the lever § so as to allow a
projecting pin to pass (see Fig. 3).
tension 25 and the projection 24 act as an es-
capement for the stops 6 and 7. It is to be
noted that there are two sets or series or

This ex:
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groups of pins P operated by the levers I,

and astop6and 7 for each series. The stops
are necessary to prevent repetition of any
character or word at the receiving station if
the finger levers L should ‘accidentally be
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held down beyond the time necessary to trans-

mit ‘any one character. Assuming the ma-

chine to be at rest and the several parts in
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their normal positibn, the'stop 6 will be in a
position as shown in Fig. 3, that is to say,
resting against the angular projection 24, and

between the same and the bevel 26 of the

hook-shaped extension 25. Now,upon thede-
pression of any lever L, the end of lever 8
will be depressed, the stop 6 will be disen-
gaged, and the drum 2 will aceordingly ro-
tate in the direction as shown by the arrows
in Figs. 2 and 3. The space between the pro-
jection 24 and the bevel 26 of the hook-shaped

extension 25 is equal to the space between any

twopins. It willberemembered thatthereare
six pins P, five of which are operated by the
levers L, and one—the space pin—having a
pin already projecting from the end of the
drum. The space pin follows the remaining
pins P and is the last pin of the series. This
arrangement is obvious since it is necessary
to have a space after every word or character.
Asthe drum 2 revolves the stop 7 will be the
next tostrike the bevel 26 of the hook-shaped
extension 25. This it will do as the fifth pin
P? has passed the bevel 26, that is, the stop 7
will stop the drum 2 on the fifth contact by
striking the bevel 26 in its depressed posi-
tion. As just stated, the drum 2 is stopped
on the fifth contact. Now as the lever L or

levers L are allowed to resume their normal

position, the bevel 26 of the hook-shaped ex-
tension 25 will be raised sufficiently to let
the stop 7 pass it (a distance equal to that
between two consecutive pins) and to the po-
sition previously occupied by stop 6; and
thus the operation can be repeated indefi-
nitely. In practice of course the stops 6 and
7 are placed opposite the fifth pin or contact
of each series so as to cause the drum to stop
on the fifth contact (the last pin of the series
except the space pin). Then, when the parts
are permitted to resume their normal posi-
tions the space pinm, which always projects
from the end of the drum will be free to act,
during the interval that the stop 6 or 7 passes
from the point 26 to its normal position (a
distance of from one pin to the next follow-
ing pin), and thus announce the end of a
word or character. o

Between the pivotal point of the lever 14
and the wire which extends from the point
17 to the pivotal point 11 of the contact lever
10 isinterposed a resistance coil R (see Fig. 1).

From the foregoing the following will be
obvious: If the drum 2 be allowed to revolve
by depressing any of the levers I, (be it a
character lever or the space lever,) the es-
capement 9 mounted on the shaft 3 will re-
volve and oscillate the contact lever 10, caus-
ing the end of the same to alternately make
contact with the points 12 and 13 and thus
alternately reverse the polarity or direction
of the current with each contact; but as there
are one-half the number of teeth in the es-
capement that there are pins on the drum,
each tooth represents two pins and two con-
tacts, and each contact one. pin. Conse-
quently each pin is represented bya current

of opposite polarity or direction to that pre-
ceding or following it. Now, if we depress
all the levers L simultaneously (the space
lever may always be considered as depressed
since its pin P always projects from the
end of the drum) the drum as it rotates will
bring sucecessively each projecting pin P to
act on the lever 14 and force the end of the
same to make contact with the point17. Un-
der those circumstances the resistance R
would be thrown out of circuit and a series
of strong eurrents would be sent to line, If
however we depress only a part of the levers
L then onlya part of the pins P will be forced
from the end of the drum,and only those
foreced out would operate the lever 14 to con-
tact with point 17 to send a strong current to
line, and those not forced out would pass the

3

lever 14 (brought back to point 18 under the .

influence of spring 19), the resistance R would

be brought into circuit, and only a weak cur-

rent would be sent to line; and if we onlyde-
press the space lever, the remaining five char-
acter pins being untouched, then five weak
currents would successively be sent to line,
followed by one strong current of the succeed-
ing sixth space pin. It will thus beseéen that
any lever L. when depressed will send to line
a strong-current, the polarity or direction of
which will depend upon the position of the
contact lever 10,and that the immediately suc-
ceeding lever if depressed will send a strong
current to line of opposite polarity, &e., and if
such lever is not depressed, then a weak cur-
rent of opposite polarity will be sent to line,
The present invention contemplates the em-
ployment of two species of relays, the first des-
ignated by N and capable of operation under
a weak current (and also a strong current),
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and the second designated by O and adapted -

to operate only by a strong current. Ifence
relay O will operate only when a key or com-
bination of keysis struek (being the only.con-
dition under which a strong current can be
sent to line). The positive and negative cur-
rents of the line operate to oscillate the vi-
brating escapement lever 27 of the polarized
relay N, and thus operate the escapement 28
mounted on the shaft 29 which is turned by
a suitable motor (not shown) geared to the
pinion 30 keyed tosaid shaft. -Secured to the
opposite end of the shaft 29 is an arm 31 car-
rying & contact brush- 32, so that, as the es-
capement 28 revolves, the brush 32 revolves
with it, both being mounted on the sameshaft.
The escapement 28 has six teeth, a number
equal to one-half the number that the drum
has pins, so that each escapement tooth corre-
sponds totwopinson the drum,or two contacts

I10
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125

of the contact lever 10; and as each contaét -
will permit the escapement lever 27 to swingto
one side, and the next contact will returnitto

its original position, the two movements will

have allowed the escapement 28 to turn the -
distance of one tooth, and the drum will'have

passed two pins; and when the escapoment

moves three teeth, the drum has moved six "
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pins, that is to say, one eharacter or word has
been completed and sent to line. The num-
ber of pinsin the drum is of coursea common
multiple of the number of contacts and the
number of teeth on the escapement which go
to form a character; and the number of teeth
which the escapementnust pass to represent
a character is of ecourse a divisor of the num-
ber of ping. It will thus be seen that the es-
capement 28 merely controls the movement of
the contact brush 32, which latter makes elec-
tric contact with the sections ¢/, ¢ ¢?, &e., of
the connecting cylinder C, the several sec-
tions ¢ corresponding with the pins P and le-
vers L. The cylinder C has the same num-
ber of sections ¢ that the drum has pins and
these sections are connected permanently
with the local magnets m’, m?, m%; &c., under
the key of the receiving instrument, the mag-
nets m operating the levers of the receiving
instrument recorder in the ordinary manner.
It will further be seen that these magnets m
will be connected to one pole of a local bat-
tery by means of the brush 32, as the brush
makes contact with the particular sections ¢
corresponding tothe magnets. Theother pole
of the battery will however, remain open un-
til closed by the armature of relay O closing
the contact points 33, 34.
m corresponding to the contact ¢ that the
brush 32 is resting on, will then respond and
the lever over the magnet m will be pulled
down which corresponds to the pin P at the
sending station which has been thrown out
by the lever L. Thus the particular lever de-
pressed at the sending station will depressits
corresponding lever R’ at the receiving sta-
tion, and as each of these levers isindepend-
ent of its neighborany combination of levers
can be made simultaneously, and the combi-
nations will be sent to line in succession and
will operate the corresponding levers at the
receiving station in succession, but as the
paper or ribbon is not moved forward until
the sixth lever or ecurrent is sent, and after all
other levers so intended will have been oper-
ated, and as the paper has remained station-
ary, the result will be the same as though all
the keys were operated together at the receiv-
ing station the same as at the sending, the

paper being moved forward on the last space

for the next combination. Itisof course nec-
essary that when any particular finger lever
or key L is depressed, that the brush 32 at
that time be in contact with thesection ¢ cor-
responding to -said lever, so that the corre-
sponding lever R’ at the receiving station
may respond thereto; but it sometimes hap-
pens owing to line or other trouble that when
a lever L is operated that the escapement 28
has advanced a tooth and the brush 32 has
correspondingly advanced in contact beyond
the propersection ¢: Itisobviousthat under

suech - eircumstances the receiver must be
brought into unison with the transmitter.
This is accomplished asfollows by the select-
ing apparatus shown in Figs. 1,6, 7, and 9:

The local magnet

516,552

The armature 35 of relay O is provided with
a projecting arm 36 at right angles thereto;
this compound armature is pivoted at 37.
‘When the brush 32 reaches the contact ¢® it
cannot turn any farther unless relay O is op-
erated by a strong current closing contact
points 83, 34 and causing lever 36 to be low-
ered, so that brush 82 can pass the same and
out of contact with it. As a strong current
always follows the fifth pin P or contact 5
(that is, the fifth contact), on account of the
sixth or space pin being permanently pro-
jeeting in the transmitter because the space
key is operated by all the others, the brush
32 will not be retarded so long as the instru-
ment is in unison or step with the transmit-
ter; but suppose the space key only is oper-
ated and thatlineorother trouble has caused
the escapement to be advanced a tooth or two.
Now when ‘the space key only is operated, the
currents going to line will be five weak cur-
rents followed by a strong current (as no pins
but the space will have been moved to posi-
tion). - The escapement being already ad-
vanced a -tooth, or two pulsations (one plus
the other minus) and consequently, when
three of the currents have been received the
brush 32 will be in eontact with lever 36 and
will be retarded until released by a strong cur-
rent operating relay O (see Fig. 9). As two
more currents follow before the sixth releases
the brush, it will be seen that the brush will be
held back this numberof pulsationsor just the
amount it was advanced outof place. Thema-
chine will therefore come to unison whenever
a space current only is gent, or after every
word. As stated, the relay O responds only to
a strong current on the line wire (a single line
wire beingused), and in soresponding the ar-
mature 35 thereof makes contact between the
points 33, 34 and thus completes the circuit
from the local battery which operates the
magnets m’, m? m? d&ec., and their corre-
sponding levers R’, R%, R% &e. Now, we have
seen that the depression of any lever L pushes
out its corresponding pin P, and that the pins
P operating the lever 14 cause the same to
make contact with the point 17 and send a
strong current to line; but each successive pin
(whether the pins are pushed out simultane-
ously or in succession) sends to line a strong
current of opposite polarity, and as relay O
must respond to a strong current of either po-
larity, the coils thereof (three in number) are
so wound that eurrents of either polarity op-
erate to attract the armature 35 to the pole
38 on that side of the armature nearest the
relay N (see Fig.1). Thearmature 35 isprop-
erly weighted on thé opposite side of the
pivot 37 to restore it to its normal position
when' the current ceases,

Having fully described our invention, what
we claim is—

1. In a telegraph apparatus, a single line
wire, a series of revolving contacts or pins
adapted to send a word or character over said
line, depression keys operating said contacts,
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and the means substantially as described for
bringing the keys and pins into co-operation
upon either a successive or simultaneous de-
pression of the keys, substantially as set forth.

2. In an électric telegraph, a single line
wire, finger levers or keys adapted to be de-
pressed singly or simultaneously, the mech-
anism substantially as described co-operating
with said keys forsending toline successively
the record of each depression of said keys,
and without conflicting, substantially as set
forth.

3. In a telegraph apparatus, a single line
wire, a transmitter having a series of revoly-
ing eontacts or pins adapted to send a char-
acter or word over said line, a receiving sta-
tion, a selecting apparatus along said line,
and the means substantially as described co-
operating with the selecting apparatus to
bring the transmitter and receiver into uni-
son, substantially as set forth.

4. Thecombination, in an electric telegraph,
of keys or pairs of keys arranged -for the
thumbs and corresponding fingers of both

hands, so that either of the thumbs or either

of the corresponding fingers by action upon
its proper key shall produce the same result
as the thumb or corresponding finger of the
other hand, a single electric contact for every
alternate lever of the keys, to send to line a
positive current; and a second single contact
for the remaining levers of said keys, to send
to line a nevatlve current, and a sm<rle line
wire, substantlally as set forth

5. The combination in an electrie telegraph,
of a series of depression keys, a contacting

lever, intermediate mechanism for setting

said contacting lever into vibration, contact
points establishing successively currents of
opposite polamtles corresponding with the
successive operatlon of the individual keys,
and a single line wire for sending the respect-
ive currents, substantially as set forth.

6. The combination,in an electric telegraph,
of a set of contact points, a series of finger le-
vers or depression keys, intermediate mech-
anism between said fingerlevers and contact
points adapted to send currents of one polar-
ity through one of said contacts, and currents
of opposite polarity through the second con-
tact point, the currents of one polarity repre-
senting a set of alternate depression keys,
and those of the opposite polarity represent-
ing the remaining keys, substantially as set
forth .

7. In a telegraph apparatus, a series of de-
pression keys, a single line wire, mechanism
for sendlnvnecessary impulses along said line
upon depression of any key, mechamsm co-
operating with any two consecutive keys for
sending to line currents of opposite polarity
and of the same strength upon depression of
both of said keys, and of opposite polarity and
variable strength upon depression of only one
of said keys, substantlally as set forth.

8. In a telegraph apparatus, a series ‘of de-
pression keys, two consecutive ones of which

when depressed being adapted to send cur-
rents of opposite polamtles but of the same
strength, and of opposite polarities but of va-
rlable stlength when only one of said two
keys is depressed, a single line wire, a relay
on said line made operative by currents.irre-
spective of their strength, and a second relay
made operative only under' a strong current,
substantially as set forth.

9. Ina telerrraph appmatus, a s1n<rle line
wire,aseriesof depression keys, mtermedlate
mechanism substantially as deseribed for
sending a strong current along the line and
recording a character at the receiving station
on depressmn of any one of said keys, and
the means substantially as described for in-
dicating the non-depression or normal posi-
tion of any key succeeding by sending to line
a weak current, %ubstantlally as set forth

10. In a tele«naph apparatus, a single line

wne, a series of depression keys, correspond-
ing pins or contacts adapted to send electric
eurrents over said line, electric contacts con-
trolling the polarity of said eurrents, a rotat-
ing toothed escapement, a lever operated by
the respective currents and controlling said
escapement, the number of said keys belno'a,
multiple of the number of teeth on the es-
capement which constitute a character, and
a common multiple of the said number of
teeth and the number of contacts, substan-
tially as set forth.

11. The combination of a double keyed
transmitting instrument, in which the same
characters are formed by the corresponding
finger of either hand, a single line wire, nec-
essary electrical energy, a series of step-by-
step or successive contacts or pins, and a
toothed escapement, the number of contacts
being a multiplé of the number of teeth in the
escapement, a suitable divisor of which multi-
ple represents the number of teeth the escape-
ment has passed to record a word or charac-
ter, substantially as set forth. -

12. Inan electric telegraph, the combination
of a revolving drum, a series of depression
keys controlling the motion of the same, one
of which keys constitutes the space key and
adapted to automatieally send a strong cur-
rent over the line upon the rotation of said
drum, substantially as set forth.

13. The combination in an electric tele-
graph, of a singleline wire, a transmitting de-
viee having a number of keysadapted tQ sue-

cessively send toline impulses of opposite po-

larities, a selecting device along the line con-
trolled by therespective impulses, and means
on themainlineforbringing said selecting de-
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vice into adjustment at the end of each word .

or character, substantially as set forth.

14. The combination in an electric tele-
graph, of a single line wire, depression keys
or pairs of depression keys arrangeéd for the
thumbs and ecorresponding fingers of both
hands, electric contaets corresponding to each
pair of keys for sending toline currents of

‘opposite polarities, intermediate mechanism
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co-operating with said contacts upon asimul-
taneous or suceessive depression of said keys
to send said currents of opposite polarities to
line, substantially as set forth.

15. The combination in an electric tele-
graph, of asingle line wire, a series of depres-
sion keys, 1evolv1nv contacts in groups orse-
ries co-operating thh said keys,and adapted
on depression of the space key to send a se-
ries of weak currents alternately positive and
negative along the line, followed by a strong
current on 1e1eas1n0' the same, substantlally
as set forth.

16. The combination in an electric tele-
graph, of asingle line wire, a transmitting de-
vice havinga numbe1 of keys adapted to send
suecesswely each an impulse of opposite po-
larity from the one preceding, a selecting de-
vicealong said wire, a relay’ adapted to be op-
erated by weak currents and controlling said
selecting device, a second relay operated only

by astrong current,and a vibrating armature
or lever connected to said second relav for ad-

justing the selecting device controlled by the
first relay, substantlally as set forth. ‘
17.Inan electrlc telegraph, the combination

of asingleline Wu'e, a selectlng device on said

line ha.vmg a series of contacting sections,
each section being responsive to a partlcu1a1

impulse on said llne, a revolving brush con-

tacting’ successwely with the several sections
and connected with one end of a local battery,
a series of magnets or coils having severally

at one end wire connectmns with the 1espect—‘
ive sections, a Telay operated only by a strong
current, a right angled armature operated by'
said 1e1ay and 11m1t1n0“ the movement of the’

revolving ‘brush, the sald magnéts having
jointly a wire connectlon with the armature
of said relay, and the opposu;e end of the said
armature having a wire connection with the
other end of the local battery to complete the
cireuit and operate the ‘magnets, substan-
tially as set forth.

18. .In an electric telegraph having asingle
line Wue, the combination of a series of de-
presslon ‘keys having a common p1v0ta1 axis,
a series of bell-crank levers operated by said
keys upon depression of the latter, a revolv-
ing drum having a series of movable pins or

contacts, said bell-clank levers and pins hav-

ing co-operating inclined edges by the action
of which the pins areforced outfrom the drum
when in contact with the bell:crank levers,

upon rotatlon of said drum, substantially as

get forth, -

19. The combination in an electric tele-

graph of a single line wire, a revolving drum
mounted on a snltable shaft, a series of con-
tacts or pins movable thelem and projecting

from the eédge of the drum when shifted from

their nounal position, a lever ope1ated by the
projecting ends of the p1ns for sending a
strong current to line and recording the char-
acter represented by each pin,and means for
alternating the polarity of the current for

each successive pin or contact, substantially
as set forth.

20. The eombination in an electrie tele-
graphof a singleline wire, a transmitter com-
prising a revolving drum, a series of movable
contacts or pins prO]ectan from the periph-
ery of the drum and adapted to be operated
by suitable levers, an cscapement wheel
mounted on the shaft of the drum and turn-
ing with the same, and having one-half the
numbel of teeth that the drum has pins, a
pivoted escapement lever oscillated by said
teeth, and contact points connected with the
opD031te poles of the main battery for revers-
ing the current with each oscillation corre-
spondm g with each successive pin or con-
tact, substantially as set, forth.

o1. The combination in an electric tele-
graph, of arevolving drum, fixed stops on one, 85
sideof thedrum depresswn keys one of which. -
is a space key, a lever connected to sald space
key and normally in contact with one ot‘ said
stops for holding the drum statlonaly, sub
stantially as set fmth

22. In an electric telegraph, a transmitter
havinga 1ev01v1no' drum, stops 6 and 7 located‘
dlametucally 0ppos1te each ‘other at one end .
of the drum, a lever 8 attached to the space
key and having a right. angled p101ect10n .95
against whlch oné of the stops is normally in,
contact a hook—shaped extenswn carrled by ’
said 1eve1 and adapted to come in’ contact |
with the following stop’ upon the depressmnf
of thelever, and releasmg the same upon, the 7
said lever assuming its normal posxtlon sub-
stantially as set forth

23. Inan electric telegraph,arevolving con-
tact dlum, fixed stops at one ‘end thexeof a
space key, and a lever connected thereto and 105
normally in contaet with one of sald stops,
substantially as set forth. '

24, In a telewraph appalatus, a revolving
drum having a space pin normally pro,]ectlnv ‘
from one end ther eof, means for pushing the

said pin back within the drum, and a weaker
spring for restoring the space pin to its nor-
mal position, substantlally as set forth. ‘

25. Inan electric telegraph, the combination
of a single line wire,a revolving drum, a piv-
oted lever 14, means carried by said.drum’
for oscﬂlatln(r said lever, a contact 17, an es-
capement 9 1evolv1ng with said dlum, an es-
capement lever 10 oscillated by said escape-
ment, contaet points 12 and 13 connected to
the opposite poles of the main battery, said
escapement lever making contact alternately
with points 12 and 13 upon rotation of the
drum, a wire connection between lever 10 and
contact point 17, and a resistance between
said wire and leve1 14, said lever 14 being
connected to line wire, substantlally as set
forth.

'26. In a telegraph apparatus, the combina-
tion of a single line wu-e, a selectlng appa-
ratus on said hne comprising a relay N adapt-
ed to be operated by weak currents, an oscil-
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lating armature controlled by said relay, an
escapement mounted on a suitable shaft, said

. escapement being regulated by said armature,

10

15

20

a brush revolved by said shaft, power for op-
erating said shaft, a eylinder or disk having
a suitable number of seetions corresponding
with the depression levers of the transmitter,
said brush making electric eontact with the
several sections in responseto the correspond-
ing lever of the transmitter, substantially as
set forth. ‘

27. In an electric .telegraph, a single line
wire, a transmitter, a selecting device on said
line having a revolving contact brush, a relay
O operated only by strong currents, a right
angled armature operated by said relay and
pivoted at the right angle, the projecting arm
of which armature controls the limit of travel
of the revolving brush, and releases the said
brush upon the passage of a strong current
through the relay N, substantially as set forth.

28. In a telegraph apparatus, the combina-
tion of a single line wire, a transmitter hav-

ing a revolving drum, and a space pin perma-
nently projecting from the end of the same,
a selecting device, a relay operated by weak
currentsand controlling said selecting device,
a second relay operated by strong currents
only, for adjusting the selecting device, a re-
ceiver, said permanently projecting space pin
operating to send a strong current to line at
the end of every word or character, thereby
operating the strong relay, adjusting the se-
leeting deviee, and bringing the transmitter
and receiver into unison, substantially as set
forth,

Intestimony whereof weaffix oursignatures
in the presence of witnesses.

JOSIAH A. PARKER.
LELAND L. SUMMERS.

Witnesses:
F. E. BAKER,
H. C. WRIGHT,
MERRILL WATSON,
. @&, E. MCFADDIN.
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