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UNITED STATES

TOHAN J. VERMEER,. OF

PATENT OFFICE.

OAKLAND, CALIFORNIA.
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985,233.
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_Patented Feb. 28, 1911.
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T all whom it may concerns = -
""Re it known that I, Jouax J. VERMEER, &
subject of the (ueen of the Netherlands,
residing at Qakland, m ‘the county
meda and State of California, have invented
new and useful Improvements in Printing-
Telegraphs, of which the following 1s a
specification. : o '
" My invention relates
mitters, and pertains especially to
ing telegraph adapted to be used
system including the common Single Iine

to telegraphuc trans-
a print-

Josed civeuit system, employing @ type-
writing keyboard at the sending end and a

RY:

- in which—

30

is a plan section showing
- mechanism 119.

- of
20

- pendulum mechanismn.

type-printing or equivalent qrrangement at
the receiving end tor recording the messages,
impulses, or other sionalg sent. 7
The invention consists of the

parts and the details. of coustruction
which which will be more fully explained
by reference to the accompanylpg drawings,

ariangement

Figure 118 a {fliﬂ.gl'mnIrl:cl,’[-ie:: view, showing

" the sending and recelving mechanisins and
25

cireuits. Tig. 2 18 a side elevation of the
T, 318 a plan view

| Fig. 4 18 jongitudinal sec-
tion  showing the printing mechanism and
conpective parts. Flg. o i¢ a plan section
on line X—X, TFig. 4. Fig. 6 18 a perspec-
tive view of a comb magnet latch. Ifig. 7
{he cirenit closing

Fig. 8184 similar view show-

of the same.

- ing the circuit closing niechanism 40—41.

39

or veceive ab either end of the line,

- .

“Referring to Fig. 1, it will be understood
that the apparatus i adapted to send fron
and a
description of the sending machine will an-

gwer In great part for a description of the

40

receiving machine. In the present case 1
shall simply describe,
the sending from one
at the other. o

~In the diagrammatic view of e,

end and the receiving

1, the

sending mechanism 18 1‘&1)1*ﬂ5*’.-;t%11t&¢71"_ at the
loft hand side of the drawing, and the re-

~eeiving mech aniem at the right.

Each machine emplovs ¢ pendulum mem-
gending

ber which is represented at A at the

. . station, and 1 at he recoiving §tation. Iach-
i of these pendulums 18

suitably mounted for

oscillation, and they carry respective arma-

of Ala-1

on any |

and chiefly illustrate, |

i

tures 2 and 2 swinging between opposed
connected magnets 3—4, 3’'_—4’, The pen-
Julum A carries a pair of contacts 6—7, I1g.
3, operating over two commiitator segments
Q.. Yikewise pendulum 13 carries twO
contacts or brushes 6’7 operating over 2
pair of commutator seoments 8'—9". It 1S
nderstood that the segments 68— stand side
them, as shown in ¥igs. 2 and 3.
mutator segments 38", Fig. 1, are the send-
ing segments, and the commutator segnients
¢ are the receiving segments.

The receiving segment:

olectrically conductive
f and g; the end por-
separated from the

ent, insulated and
portions , b, ¢, &, €,
tions -« and g being

others by the wider insulations 10,
‘ntermediate portions b, ¢, etc., of the com-
mutator, by the thinner insulating strips 11.
Similarly with the veceiving sepment 9 of
the receiving machine. (It is to be under-
stood that the so-called © receiving segment ”
of the sending machine 18 inoperative as 1o
seetions 0, ¢, ¢y €, and #, and only operative
as to the end sections « and ¢ when sending
‘messages, as will more clearly appear
The same is true of the ¢ sending segnent ”

recelving . 1Messages. ) The complementary
cending segment 8 of the sending machine 1s
also divided into sevel .
five portions #, 05 Py ¢, 75 8 and 7, but the
parts o, p, ¢, 7 and s arve relatively much nar-
rower than the conductive parts b, ¢ i, ¢
and f of the segment 9 each section 0, P, etc.,
being insulated from the others by
‘mediate body of suitabie insulating material,
1ike hard rubber. L |

sending segment o stand in radial planes ap-
proximately midway of the conducting sec-
tions by ¢, d, ¢, f of ihe receiving segment 9,
and usually these sections o, P, 4y 7y 8 are
only about one-tenth of the width of the oP-
posed conducting sections 0, ¢, @, €, f on seg-

‘ment 9. 1t s anderstood that the same di-

L vision occurs with the segrents 8’9" of

the receiving machine.
The end sections &, ¢
segments 8—9Y are simply

and n, t.of the
for the purpose Oi

_ 9 of the sending
machine is divided off mto seven independ-

and the

fater. .

of the receiving machine when the latter 1s

olectrically conduc-,

an 1nter-

The conducting sections o, P, ¢y ¥ 8 of the

55

60
by side, with the pendulum working between -~
The com-

70

75
g0
35

90
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passes. over similar ,
o'y ', d'y e, F, of 1ts segment 9’, as will be .

sending and

‘the ground, to return.

- with a contact point 39, which

s

preparing the line to send the character, |

and for holding and starting the pendulum

at the end of its stroke; the sending of all’

the characters over the line being accon:-
plished through the closing of certain cir-
cuils as the brush 6 passes over one or the
other of the thin metal strips o, p, q, 7, s,
and the brush 77 of the recelving #iachine
wide metallic sections

explained later.

By means of
shown, I am- able to transmit
main line all the letters of the alphabet, nu-
merals and symbols usual or necessary in the
transmission of messages, ST

The manner of effecting the various selec-
tions to produce the desired. results in the

the segments divided as here

follows: 20, Fig. 1, represents the main line
of an ordinary single line closed circuit sys-
tem having the gravity batteries or equiva-
lent 21—21” at each end of the line and con-
necting ground wires.
one terminal connected with the armature
22 of the transmitter 923. 22 is one member
of a switch, of which the othep member. is
24, which latter connects with the local relay

25, then with the main line 20; through the

armature 22’ of the receiving machine to
relay 257, and threngh the battery 21’ with
Springs 92a99b
hold switches 22-—24, 22'—24” normally
closed, so I ‘have a normally closed main
line circuit with the two relays 25—25” in
series. . |
The end section 4 of the segment 9 is con-
nected by a wire 34 with the magnet 35
which controls the armature switch member
35%; the other terminal of the lower switeh
magnet 35 1s connected by a wire 36
with the pendulum magnet 3; the other ter-
minal of magnet 3 '
opposite pendulum magnet 45 the two mag-
nets 5—4 being in series; and the other top
minal of magnet 4 is connected by, wire 38
latter is nor-
armature 252 of

mally in contact with the
closed, as

the relay 25. When the line is
shown, a circuit will be made
armature 25% of the loegl relay, through
wires 30 and 81 to the main local battery 28;
thence through wire 29 to pendulum A, and
by brush 7 to section & of the segment 9
whenever the. pendulum is swung to its
Iimit in that direction. A crrcuit is thus

completed to energize the pendulum magnets ;

o>—4 and hold the pendulum to one side.
Breaking the -circuit _deénergizes magnets

3—4., aITowing pendulum A to swing by |
gravity and bring brush 7 over the section
¢, whereupon.
through the magnets

another. circuit is similarly

established and wire

T —

over a single

recerving machines is accom- |

DPlished by a system of electrical wiring, as.|

The battery 21 has |.

and 8, as described later,

1s conmected with. the |

through the”
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99, magnet 350, J
armature 252, wires 30-—31, local battery 28,
wire 29 and penduluns |

g the pendulum. * Each time a sending
key 26 is depressed, this action of breaking
and reéstablishing a ciicuit tukes place.
Since a nermally closed main line clrcuit

1S emploved, the cireuit. through magnets

3—4 will be closed <o that the armature 2
will be attracted in the manner shown, and
cause the pendulum to stand and remain. at
an angle with the brushes -7 resting on

their corresponding segments 8—9 and sec-

tions a—n so long as the circuit is unbroken.
T'he breakine of this normally closed cireuit
1S accomplished by the depression of g key

26 on the keyboard.

The key 26 is electrically connected by a

wire 27 with one terminal of the transmit-
ter 23

the other terminal of this transmit-
ter 1s connected with the main local battery
25 by wire 31, and the other terminal of
battery 98 is electrically connected by a
wire 29 with the pendulum A, as before
described. | | |
When the sending key 26 is standing nor-
mally in the up position shown in Ifig, 1, it
will close two contacts 40 and 41, IMigs. 4
A wire 42 con-
nects the contact membher 40 with a local bat-
ery 43, and a wire 44 contects the other
terminal of the battery with the armature
35* of the magnets 35--85. Thisx armatuare
35 codperates with one op
pair of contacts 45 or 46 to close a cireait

magmets 48—48% - which latter confrol an
armature 49. The other terminals of the
magnets 48—48% are connected by wire 50
back to the contact member 41 Thus a
secondary local circuit is normally closed
through battery

local circuit is to prepare another ecircuijt
through the transmitter 23, this Jatter cir-
cuit when closed energizing the transmitter

and  deénergizing the pendulum magnets,
allowing the pendulums to swing. This is

done as follows: A switch 32 on wire 492 is
closed, as shown, when the machine is send-
1ng. Armature 49 swings between
of contacts 55—56. Contact 55 is con-
nected by a wire 58 to secticrn 7 .of sending
segment 8, and contact 56 is connected by a
wire 57 with the opposite end section £ It
will thus be seen that tha function of the
switch magnets 35—35% is o throw the switch
member 35* from- one contact 45 to the
other 46, and vice versa: that this again
completes  the: circuit for one or the other
of the switch magnets 48-—48* which in

‘turn controls the movement of the arma-

ture switch member 49. The armature 49
18 connected by a wire 62 with a

contact member 61 arranged i;£to be-brought

wires 36—38, contact 39,

the other of a

43, and the purpose of this

a pair

Spring

A, thus again hold-

70

80
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90

leading to one or the other of ‘a pair of 100

1056

110

115

L20

125




into electrical connection with a key.
 whenever the latter 1s

ﬂ'@ﬂ,ﬂ.ﬁ%ﬂ "

depressed, and SO

close a -civeutt through the tra nsmitter 23

o

10

20

95

_through the
Ctery 28, wire

a0

35

40

~ to the other side of the .
ave held by the magnets 3—4 and 3’ —4" un-

*Hi

60

~gwung to the right, this circuit will pass

59, 60 .
- and all the contacts
g

Cmitter 28,

and the h

The dednerglzing of
ceiving machine breaks the pendulum tmag-
“met eircuit of the
also, so that i he

Ho
this transmitter cireult .
Jine closed again, so that when the brushes
contact with the opposite
O He—l
be established, A gAlTl energizing

to break the line circuit, as T will now de-
seribe. . - '
As seen 1n K1

o. 1, there are two contacis

5960 interposed  between the contact 61
“and key 26, but
yefer to contact 61, and
what the contacts

for the present I will only
I will later explain
50-—60 ave for. Suilice 1t

{o say that wlien the sending key 26 is de-
contact members

pressed, the three SPring
and 61 are closed, bringing the key
tion, and
which breaks the nor-
Tn breaking
cirenit the local relay 23
freeing the pendu-
swing to the other
Depressing key 206 closes the circult
which con-
the sending
g: from thence the cireult passes
the brush 6, pendulum; Wire
31, through the t ansmitter 23,
wire 27, and back to the ey 26, thus making
a complete civenit, and energlzing )
Thesoment
comes energrzec

»

- 55 and wire 53
nects with the end section 7 of
segment

, the transmitter be-
the armature 2218 attracted
ne cireuit is. broken at 24,
the ling circuit 1s broken the relay

The . real effect
deipergizing of both yelays 25 and ~257
the relay 25" in the re-
pendulum B, freeing this
two pendntums A and 15 are
dmultaneously freed and swing n unison
segment where they

_ As before described, on
depression of the key, the three spring cou-
tacts DO—O60--61 are pressed together, clos-

#i1 released again.

ingthe tra nsmitter circuit, cansing the break- |
ing

» of the hne cirenit and at the same time
the pendulum magnet ciréuit, freeing the
penduloms. The moment, however, that the
Lreashes leave the end sections si—a, or g—t
is broken and the

end sections g——i,
a new pendulum magnet cireuit wilk
lum magnets 3—4 and b olding the
‘n this new position. "It the penc

tulum has

26

into electrical connec-.
a new circuit, called the transmit-
ter eircwnit, is made,
mally closed. line eiremt 20,
the line becomes
inert. This In turn breaks the pendulum
magnet cireuit,, thereby
“lum and -allowing 1t to
s1de. . ‘
| _thym:&gh. contacts 59-—60—-61, wire 62, arma-
. ture 49, contact

29, bat-

s the trans-

of |

breaking the line sreuit is the shmultaneous

the pendu-
penduluny

L

:
]

through the end segment g, wire 53, and

the armature 8 to
contact 40. |

made through the

‘main line, thig, n tum, c2 using
ing of the penduium magns { cireuit and re- .
Teasing the penduimms. '

the thin m etal strips o, P, ¢
When |
_ 93 be- 1
comes inert, and the armature 25* breaks the
- pendulum magnet circuit at 59, freeing the.
pendulum and allowing it to swing by grav-.
ity ~to the other side.

_1‘1.:11(1_@'1?'&’31;{}1:}d that after

the local transmitter,
i

cireuits to be made in the TeCel
which momentarily energize 0ne o more of

ans type-bars of .
machine which 1. use, 18 thirty-two, heing

then threngh
pendulum: magnets 3—4,

through the switch magnet 85°,
wire 36 and the

-wire 38, contact 59, the armature Oh%, wires
‘30 and 31, battery 25, wire

| 99, through the
pendulum a nd brushes, completing the cir-
ctit, thus energizing the pendulum magnets,
also the switche magnet 35
connect, this with the

When pressure 1s talen off the key, and

this is released and returned to normal po-

sition, the Two contact members 40—41 will
aorin, be closed and a new cireult will be
tract armatore 49, m aking a connection at
56 and preparing a new ira nemitter cireult
which, however, 18
key is depressed a2 aln.

From this it can be
weenn that the function of the switch magnets
8585 is to prepare the circuit of one OT
{he other of the switch magnets 48-—43% anel
that these again prepare the fransmitier cir-
cuit awhich 1s ¢losed by the key 26 to the
the break-

CAg T have said before, the sending of all
the characters on the line 1s aecomplished

Ly
ing machine p: se-;feaefs.,-ﬂ?fzr one or the other of
», 8, and the
brush 77 of the yecelving segment of the re-
ceiving machine P asses over similar wide
metallic sections o7, ¢, d’, ¢, . Tt must be
loft {he end sections and, sweep across the
geoments, ene or 1ore circuits are made with

ter to break the line oipenif. These breaks

in the line naturally affect the relay 25" at
the ofher end, of the hne, causing 13 burn

>

ving machine

iy

five small magnets 70—T1 79 TB-T4, andd

anse A4 character at ¥ to print, correspon -
ing to the chara ctor of the dep regsed key 26.

Fhe manner 1o which these  magnets
B W g Py 5 By P D e controlled, ane the

corresponding type-bar ¥ operated, will now
be described: The nuwmber of keys on the
ceyhboard wiil ¢ srrespond to the N mber of
type-bars X, and the nsual numbey

+ standard keyboard, of the
211 the characteys, numerals,
spacing,  eic., employed.

sufficient Tor
carriage-return,

Theretore, there must he thirty-two different:
Ccombinations Wi th the

sions of the.comunutators, ant
magnets 70— 11— 7o 78 4, to operate

thirty-two different typ e-bars X. A list of
{hese combinations would he as follows, 1t

heing understood that the numerals 1, 2, 9,

and attracting

segment in the sond-

the pendulums have

Gve electrical divi-
and with the five

S

65

70

15

switch magpet 48* to at--

80
not completed until the

85

A0

| through the closmg of cortain cirenits, as the™
Drush 6 of the sendin

95 -

100

qusing the transm it-

105

110

115

of keys

120

195
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4, 5 in this liSt'cdrrespohd to sections- 0}, 7 | and breaks the instant the brush "-lea?eésac*

gy 7y 8, 1n the sending machine, and the sec- | tion p.  The second circuit through s is
Ctions 7, ¢, ¢’,f’,in the recelving machine - closed over the same route, except that the
0 - f 18 x5 current now passes through contact. 59 and:
& 4 o 14k -_ wire 04, instead of contact 60 and wire 63. 70
9 o 14 - | These two ¢ircuits made through sections p
3 - ) 15 - and s react through the line, and wide sec-
4 . | 1—s _ | tions ¢'—f” of the receiving segment 9” in
X 19 345 the receiving machine in the following man-
10 /- I o5 4 - - ner: At the same time that the brush 6 on 75
1—9__ 3 . 90_3_ 5 . | bendulum A connects with section p to break
1—9-..3_4 | 9. g - | the Iine cireuit, the brush 7/ on pendulum
-9 8 4 & o 45 | B is contacting ‘with section ¢” of the receiv-
.19 g & o4 - | 1ng segment 97 of the recelving machine to
By 5 5 ok o - | close a ceircuit .which Wﬂl'_energizg magnet 80 -
10 ' 34 5 - | 72 which is the second magmnet in series,
.1;__2;5 N 184 o | Likewise, when'the brush 6 of gendulum A
1-3-45 - |8 s - | Passes over section s the brush 7’ of pendu-
o 1-8-4 | 4— 5 ' { lum B will be passing over the relatively.
20 wider section 7’ and close g corresponding 85

These combinations, except the first (0), | circuit to the magnet 74 which is the fifth in
are utilized through the medium of one or | series.. The way in which these cireuits
more contacts placed between the contact | through magnets 71—74 gre closed is-as fol-

member 61 and the corresponding key 926. | lows: When the brush 6 is on contact p the -
25 For instance, by referring to Kig. 1, T havé | line circuit 1S broken at this moment so that 90
- shown two contacts 59_—go ‘Wwhich in this the relay 25’ in the recelving machine is
case,. as will be shortly pointed out, refer to | inert, allowing its armature 95 to contact
thie combination “ 25 "y and we will assume with the contact member 75 by reason of the
that this combination %95 * stands for the | action of the spring 75’. The contact of-the
30 letter “A”, Therefore, assuming that the | armature 25" with contact 75 closes a circuit 95
key 26 shown in Fig. 1, with its two contacts which flows ‘from the ‘battery 28" through '

59-—60, represents the key “A” T will now | wire 317, relay armature 25% contact 75,

- trace out the manner in which the type-bar | wires 76 a.nd-?%", magnet 71, wire 78, section |

X of the letter “A” in the receiving machine ¢’, brush 7', pendulum B; and wire 297, back . -

35 will print its character when the “A” key 26 | to the battery 287, Energizing this magnet 100
n the sending machine ig depressed ;- | 71 acts on eertain selective mechanism which
It will be observed that the contact 60 | will be described shortly, The moment, the
connects by wire 63 with the segment sec- | brush 6 of pendulum A passes section p the
tion » which is known as No. 2 section, and | transmitter circuit is again broken and the :
40 the contact 59 connects by wire 64 with the Iine closed, energizing the relays and break- 105
segment section s which- is known as No. 5 | Ing the circuit at 75 through magnet 71 by -
-section. AN these contacts 50—060-—61, are | the atiraction of the armature 25% by the re-
adapted when the key 26 is depressed to be | lay 25’ Similarly, when brush 6 ¢f pendu-
brought into electrical Interconnection, so | lum A contacts with section s the line cireuit
45 that the key will be in series with all these | ig again broken and a2 magnet-circuit estab- 110
contacts, In depressing the sending key 26, | lished through magnet 74 and section f/;

the three Spring contacts 29—60—61 are | the circuit being traced from battery 28/,

pinched together and a cirenit made through | wire 31, armature 25%, contact, 75, wire-76,

the lower contact 61 which energizes the J magnet 74, wirve 79, section /’s brush 7/, pen- ._
°0 transmitter 238 and breaks the line, releasing | dulum B, wire 29’, to battery 287, This cir- 115
the pendulums, as we have already described. | cuit js again broken as soon as the brush 6 |

Th’s" pendulum releasing cireuit, or trans- | of pendulum A passes over sectlons. - . |

mitter circuit, as I have called it before, is:] The operation of the selective mechanism -

broken, however, 'the moment brush 6 leaves | to select -the type-bar X corresponding to
- 95 the end section 7%y thus again reestablishing ‘the magnets 7 1—74, and print, is as follows: 120
or closing the main line circuit. ‘But as the | Referrine to Fig. 5; where the magnets 70—
brush ¢ sweeps across 1ts segment toward | 7 1—79— %374 are seen in plan, it is ob-
- the other end p. the main line circuit is served that these magnets have respective .
~ broken twice as the brush 6 passes over sec- | armatures T 0’ —7 1’.———72"'—'—-——73’-———74", and each
60 tions p and s, in the following manner : The | of these armatures has g corresponding latch 125
clreqit controlled by section P passes from | member 70~ adapted to control. the move- |
battery 28 through wire 81, fransmitter 23, | ments of a series of selector combs or rack-
wire 27, key 26, contact 00, wire 63, section | bars 80%81——82—-—83'—-.—84,‘ through the ‘en-
_ p5 brush 6,"pendulum A, wire 29, Lo battery. | gagement and disengagement of the latches
69 The closing of this cireuit is but momentary, ! 702 with the corresponding projections 80'— 130




to ‘enter when permitted.

10
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81’ —82'—83’—84’, on the respective bars
80—81, ete. Each one of these bars has a
number of slots 86 along its front edge cor-
responding to the number of keys 26 of the
keyboard. Each one of these slots 1s just large
enough to permit a locking lever 90, Iig. 2,
There is one of
these locking levers 90 connected with each

ey 26’ and covresponding type-bar X (of

the receiving machine), and whenever one
of these levers 90 enters a sories of register-
ing slots 86 in all the five burs 80-—81—82—
83—84, the character corresponding to the
depressed key 26 of the sending machine
will print, as will be seen shortly. '
The several bars 80—81—82—83—84 are
normally pulled in one direction and 1n op-

position to the retaining means 70* by suit-

20

25

~whenever a bar is pulled over by

30

able means, as the springs 110. Knergizing
any of the magnets 70, etc., will attract 1ts
corresponding armature 70’—71", etc., re-

leasing its corresponding hook 70* from the

respective, projection 80” or 81, whereupon
the spring 110 will throw the bars 80 or 81,
etc., so released, in one direction. These
bars are suitably
in suitable guides-in the machine frame, and

spring it moves until it strikes the armature
plate 111 on the magnet 112. Tt is by means
of this armature 111, as- I will point out
Jater,.that the bars are pushed back in oppo-

~ sition to the springs 110 to engage the bars

35

gized, magnet 87 will also be energized

40

B0

- 08

G5

with the latches 70%. -
Arranged in the pendulum magnet circuit

‘of the magnets 3’—4’ is a magnet 87, and

whenever the pendulum magnets are ener-

and attract its armature 87’. This armature
87’ controls a circuit through a magnet 88,
and magnet 88 acts on a normally retracted,
spring-actuated armature 88” which connects

with and operates a slidable frame 93. This

frame 93 is supported in brackets and ex-
tends across and in the path of the series of
locking bars 90, so as normally to prevent
any of these locking bars 90 from entering

the slots 86 in the rack-bars 80-—81, etc.,

until the pendulum arrives on one or the
other of the end sections of the segments
and closes the pendulum magnet circuit;
this pendulum magnet circuit, as we have
seen, ckesing the cireuit through the magnets
87 and 88. Thus, assuming that one or
more of the rack-bars or combs 80—381, ete.,
have been moved to bring a vertical line
of slots 86 in these bars into juxtaposition
with a corresponding locking bar 90, and

further assuming the pendulunis to be swung

to the limit of their stroke in either direc-
tion so as to close the pendulnm circuits, the
frame 98 will be moved so as to release the
locking bars 90, and one of the bars 90 cor-
responding to the letter on the key depressed
will enter its registering line of slots 86 by

s

mounted for reciprocation

its coil

i
{

]

‘through magnet 118, frame 115 is rocked,
pulling down on the hook 113 of the bar 90

o

reason of the action of a suit#ble spring 96;
thers bemg one of these springs 96 for each
bar 90. - . |

The engagement of the bar 90 in a series
of slols 86 carries the lower hooked end 113
of the bar forward underneath a rod 114
carried by a rocking frame 115 which 1s
fulcrumed at 116. A spring 117 acts on the
frame 115 to carry the rod 114 normally
above and out of the path of the hooks 113.
This rocking frame 115 1s operated by a
magnet 118, Fig. 2, the circuit of which 1s
closed at 119 by the inward rocking of the
bar 90. The moment this circuit 13 elosed

70

5

-80

which 1s engaged with the slots, and this
acts on a bell-erank 120 to rock the inner end
of a key member 26’ m the receiving .ma-
chine, pulling on a rod 121 which connects
with a corresponding type-bar X to print
the desired character. This type-bar X at
the moment of printing closes another cir-
cult at 122 which is In a circuit with the
magnet 123, and this magnet 123 acts on an
armature 124 which in turn acts on a shd-
ing frame 125. This frame 125 has a cross-

89

90" -

‘bar 126 which pushes out the locking bar

90 to disengage 1t from its slots 86, thereby
breaking the printing circuit through mag-
net 118. At the same fime that magnet
123 is energized, the magnet 112 which 1s on
the same circuit is energized, and 1ts arma-
ture. 111 is attracted. to push back all the
combs or rack-bars 80—=S81, efc., which have
been thrown forward, and cause all these
rack-bars again to be caught by their
latches 702, R
From the foregoing, it will be understood
that to print the character “ A” -which I 105
have before assumed to be represented by
the combination “ 2--5" and the spring con-
tacts 59—60 which connect to the sections
p—s dnd act through sections ¢’ —f’ and

35

100

magnets 71-—74, that two bars are released 110

in the traverse of the brushes 6—7" across
their segments, and the moment that the
pendulums reach the end of their stroke on
the redstablishment of the pendulum mag-
net circuits, the character “ A” on its cor- 115
responding type-bar X will be printed ; and
after printing, all the parts, except the pen-
dulums, will be returned to normal initial

| position ready for the next selection.

It makes no difference which way the pen-- 120
dulums swing, except that they both always
swing in the same direction and practically
at the same rate of speed, and simultane-
ously. However, exact synchronism between
the two pendulums is not necessary, since 125
the sending sections o, p, ¢, 7, s, are only
about one-tenth of the width of fhe Teceiv-
ing sections &', ¢’y d’, ¢, f’, thereby mak-.

‘irg up for any loss of time in starting or

between

L]

movement the two penduiums. 130
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There might he a difference of onc-eighth
of an mech 1 the relative travel of the (wo
pendulums without any adjustnient being
necessaryy Asingle swing of the pendithims

i either direction completely across the seg--

ments couses the character to print, depenid-
ing on the key depressed.

From this description of the characior
CAT with its two selective seetions poos
¢'—J", and wagnets 71 74 wud correspen.
ing bars 81-—84, 1t will Le manifest that eacl
character, cxcept thal represented by the
first combination 0 it will hate ns nany
spring  contacts, shnilar to the contacts
H0-—00, mierposed bhetween its kev and its

regpective contiet 61 ax there are Impnfses

in the particular combination. Thus. the
combimations from 1% {0 €57 of the jre-
codnge chart woeuld have one confact i
responding to a contacl 59 or GO ench of
these contuets connesline with a respective
seetion o0 g, gy ey s Likewize o chavielor

ctaployimge  five  sections  will have  ihe
SPITY contacts stilare [o the contaets H1y B

085,233
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pendabinm maconet cireuifs faive cat in to hold
the pendalmg in place. Buat following the
cendulum coniing to est after the depres-
sion of (he key corresponding to (he char-
weter for the first combination 0, the mag-
net 87 s cenergized just as when any other

7, a8 the case may be, 11'11{7 mmediately the

key ol the keyboard s depressed and then

released and (he pendulum magnet circnits
aean cloesed. Sinee the flst or €07 combi-

Ctettem has no conneetion with, or control of,
Cany of the five magnets 70 --71--7T2—--73--74,

1 e e —— e W o o

. e ey = R g - -

avranged bhetwoen s kev 26 and contaet 61,

and these five contacts will Le connectod
with all five of the seetions o, g, g, 150 and
hkewise all the masnets 70- 71, ete..
the bars §0--81, ete., will Le utilized to actn-
ate 1ts corresponding type-har X.

T'he notches 86 in the rack-hars or combs
§0—381, cte.. are so dispored that a length-
wise shifting of one or more of these hars
i one direction following the depression of
any key on the keyboard, will allow only
a single set of <lots to register vertically to
admit a single locking lTever 90 covrespond-
ine to the character of the kev depressed.
into its slots.

It 1s understooc thatavhile thert are only
five magnets 70—71---79--73-—74. and five
commbination - forming commbs 80—81---82--
83—=84. for a kevboard employine not to
exceed thirty-two keys, there are. however.
as many notches 86 in the. combs as therce

are keys on the keyhoard, these notches he-

ing judiciously stageerad, so that whenever
frame 95 moves to allow the locking levers
90 to approach the combs, only oue locking
lever 90 will enter a set of registering
notches, :

For the character represented by the com-

bination “07” there will niot .2 any contacts

bke 69 or 60 between that particular kev 26
and the contact 61, but the key which corre-
sponds to the first combination “0” will.
when depressed, contact immediately with its
corresponding contact 61; there being a spe-
cial contact 61 for each key. Thiswill oper-
ate on the fransmitter 23.aswe have already

seen, to release the pendulun: and allow 1t
to swing across the commutator segnments,

but without closing anv circuits throngl
any of the sections o—p. 6'—¢’, etc., until
the brush 6 comes on to the end section # or

el al) !
| more of (he cembs are released: and all the

—— -

none af the combg 80- 81898384 move:
el the notehes i all these combs are so ar-
rpged that when all the combs 80—81, ete.,
are held agamst their springs 110 by the

latcehes 704 there will be one set of notches |

~Goan verfieal vegister directly in front of

the lockimg lever 90 which corresponds to

tvpe-bar Xoof the first or “0” combination.
W henever the combs arve thus locked there is
chwavs this set of slots ready (o reecive its
Leeking har 00, whenever the detaining frame
1 allows the spring-pressed levers 90 to
move i against the combs, - Of course.
whenever any other key on the kevboard
ther than that which stands for the first
o1 (07 combination is depressed, some one or

notehes 86 in tue combs are so disposed that
ho two Jines of notches will ever be brought
Into register at the same time that the re-
tiimng frame 95 13 moved to let the locking
levers 90 move in against the combs.
when the first or “ 07 combination key is de-
pressed and the pendulumns swing in the
wanner shown and come to rest again and
are held by the: redstablishment of the pen-

- dulimu magnet eirveuits, the frame 95 will be

reciprocated and the lever 90 corresponding
fo the first or “0” combination of the type-
oar X will swing into its line of notches 86
10 the combs, and that pavticular type-bar
X will fly-up, print, close switch 122, encr-
gize magnet 123, and throw back the releas-
g frame 126, thereby breaking.the circuit

of switch 119, and returning the parts. to ini- -

tinl position.

IFrom the foregoing description it will be

seen that by means of the segments divided
into fifths, and by energizing one or

Hence, |

70

79

80

8%

90

95

100

105

1106

115

more of the magnets 70—71—7T2—73 T4, -

and emploving the vest of the selective

mechanism shown, T am able to transmit

over a single hine all the lotters of the

alphabet, numerals or other svimbols usual’

or necessary 1n the transmissien of mos-

sages; making thirtv-two combinations with.

the five commutator sections and five mag-
nets. If a greater number of combinations
15 needed, T stmplv make the seginents with
SIX Or seven or nore conduacting sections o, p,
g.and a.b.c.ete. combining these various sec-

- tions in snbstantially the manner previously

described; the number of sections corre-

120

125

1]
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“ .8, In a printing telegraph,
tion of a plurality of sending keys and a cor-

50

 the - number of
brush traversing

60

i)

single line wire,
trolled by the

 gion of a particular

said mechanism. including a cc .
. ment having a mumber of sections less than
a gravity actuated.

traversing the same,
nism cont rolled by

SPUﬁding to the number of magnets 7 {*ﬂwﬁ;ﬁ

‘ete., and combs 8081, et

The contacts 40—41, 59—60, etc., pre-
viously referred to, are shown in their rela-
tive position to the keys in, Figs. 4 and 8.
Fach key '26 or 26’ carries .
a foot-plece bearing on 2 side rail of 4 rock-
ing frame 129, which Jatter extends across
ihe machine and operates the contacts
40—41, no matter which key ig depressed.
Fach rod 128 has a pin 130 Lo engage 1S COT-
responding set of contacts - 59—=60, etc.

 Tn Tig. 7 is shown how he cirenit is closed”

at switch 119 All the levers 90 are adapted,
when rocked forward, to hit a rocking frame
131 which extends across the machine and
closes switch 119, no matter which lever 90
is moved. - '

Having thus described my invention, what |

I claim and desire to secure hy Letters Pat-
1. In a printing

'a printing telegraph, the combina-
tion of a plurality

of sending keys, a pln-

ality of corresponding printing menibers, |
a single line wire, and means including com-

mutator segments and oravity actuated
brushes movable over '
by on the depression of a key a correspond-
ing printing _
ment sections being of less number than the
number of keys and capable of a number of
. of keys.-

9. In a printing telegraph, the combina-
tion of a plurality of sending keys and a

_corresponding number of printing members,
‘a single line wire,

2 electrical
controlled by the keys whereby on the de-
pression of a particulay ey a correspond-
ing one of
operated, said mechanism including a com-

mutator segment having a number of sec-

tions less than the number of keys, a gravity
actuated brush traversing
‘means by which on the depression of a key. |
a civcuit pa ses through one or more of said
gections or. the traverse of the brush- over

said sections, and

the segment.

the combina-

responding number of printing members, a
electrical mechanism con-
keys whereby on the depres-
key a corresponding one
of .said printing members will be operated,
a commuliator Seg-

keys,
said sections, means DY
which on the depression of a key a clreuit
passes through one
ment, a correspondingly divided segment at
the receiving end of the line, ' "
with a selective mecha-

Sﬂlﬂ segmentﬁ ‘i‘-i;'.’hgr{:j_. |

member is operated, said seg-

mechanism -

said printing members will be

_ or more of said sections
‘on the traverse of the brush over the seg-
and a brush

said last-named brush

]
|

a. rod 128 having .

| divided into a plurality

and printing means

“at each end of the line, a

r

and its gections to control the movements of

said printing members. L
4, In a printing telegraph, the combina-
tiot of n sending key, 2 commutator seg-
ment divided into & plurality of conducting
sections, & brush traversing the  segment,

“means including a gravity actuated pendu-
Jum controlled by the key for

brush to traverse t
wire, means controlled by the brush for
sending impulses over said wire, and print-

causing the.
the segment, a single line,

70

T4

ing mechuinism controlled by the impulses

sent over said line wire.

5. Tn a printing telegraph, the combina-

tion of a sending key, a commutator segment

tions, a brush traversing the segment, means’

tvolled by the key for causing 1
traverse the segment, a single line wirk,
means controlled by
the traverse of the brush across sald seg-
ment in one direction a plurality of suncces-
sive impulses will be sent over the line wire,
and mechanism operative through the me-

of condicting sec-

| inclnding a gravity actuated pendulum con-
th'? wall“ih wﬁ,ﬁ .

&

the brush whereby on .

S190

dium of the plurality of impulses-for repro-

ducing a single character corresponding to

.Silj_d 'Sé]ldiﬂg 1{%}7 o

© 6. In a printing telegraph, the combina-
tion of a normally closed
84 . transmitter circulb
controlling each relay,
which on the depression of the key the trans-
mitter circnit may be -established one or
more times and correspondingly break the
main Hne crecut, sald means ineluding @

pendulum hung to swing by gravity, means

main line, a relay

a key, means by

for holding it at an end of its stroke against

gravity, and circuit making and breaking

devices operated by the swinging pendulnm;
) and selective mechanism
at the veceiving end of the lne by which. a
character is recorded corresponding to the

lkey depressed on the passage of these 1m- .

pulses over the main line. - _ |
7 7. In & printing telegraph, the combina~
tion of a swinging penduium carrying

| brush, a segment divided into a plurality of

— ey — - C

ﬁ

' number of permutations

trical means
. form permutations Lo correspond to the keys,

insulating sections, a keyboard having &

number of keys In excess of the number of .

s2id sections but which sections permit of &
and combinaiions
corresponding to the number of keys, elec-

for combining these sections tp

means by which on the depression of a key
one or more of said sections SO combined will
permit of currents passing through the see-

tions on the traverse of said birush over qald

sections, printing mechanism, and nieans
controlled by the currents passing through

satd - sections
mechanism. = | S
8. In a.printing telegraph, a sending ma-
chine and a receiving machine,

for operating the prinfing

each machine .

10

10

11
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having a Swinging pendulum with a brush
on each pendulum, a
vided into a plurality of conducting sections
‘over which the brush onithe sending pendu-

b lum swings, a recelving segment divided into

a corresponding number of conducting sec-
tions over which the brush on the recetving
Pendulum swings, said sections on the receiv-
1Ing segment being longer than the sections
10 on the sending segment, whereby. the brush
on the receiving pendulum ig 1IN contact
longer with a section than i1s the brush on
the sending pendulum in contact with  its

corresponding section, g sertes of ‘sending

. 15 keys greater than the number of the seetions

of either segment, a corresponding num-

ber of printing devices, and electrical con-
nections controlled
sections whereby on

20 key a corresponding

erated. | | - |

9. In a printing telegraph, a sending ma-

chine and |

chine having a swinging pendulum with a

printing device is op-

25 brush on each pendulum, a sending segment

plurality of conducting sec-
tions over which the hrush on the sending

pendulum ‘swings, a receiving segment di

- vided into a corresponding .number of con-
30 ducting sections over which the brush on the
- recerving pendiulum SWings, a series of send-
ing keys greater than the number of.the sec-
tions of e a  corresponding
number of printing devices, and electrical

35° connectlons. controlled by the keys and said

sections whereby on the depression of any

key a corresponding printing device is op-

10. j[n 2 printing telegraph, 4 Sending ma-

40 chine and a receiving machine, each machine

having a swinging pendulum with g brush
on each pendulum, a sending segment di-
- vided into g plurality of conducting sections
- over which the brush on the sending pendu-
45 lum'sw-ings, 4 recelving segment divided into
- A corresponding number of conducting sec-
tions over which the brush on the receiving
“pendulum swings, a series of sending keysy
greater than the number of the
°0 either segment, g corresponding number of
printing devices, and electrical connections
controlled by
- Whereby on the depression of any key a cor-
_ responding printing device is operated, said
95 last-named connections including in the
sending machine a transmitter circuit having
means for making and breaking the line,
and a switeh controlled by the kev for mak-

- ing and breaking the trarismitter cirenit,
0 11. In a printing telegraph, the combina-
tion of a sending machine having a plurality
of sending keys, and x recelving machina
having a number of printing members Cor-
responding to the- sending keys, u single line
wire, and means ihcluding a segment in each

G5

sending segment di-
-of keys and a

tien of _
two pendulum members each having a hrush

| brush’ moves,

by the keys and said
the depression of any

a receiving machine, each ma-

sections of

the keys and said sections

tor holding the pendulum
- stroke against gravity, a
“hetle connections for controlling the. relesse.
~and defention of the

machine having a number of insulated -con-

ducting sections less than the total number
gravity aetuated  pendulum

carrying brushes which move over the con-

ducting sections, with suitable electrical con- 70

nections, for reproducing by said printing

members the characters corresponding to

any of said keys depressed. .

. 12. In a printing telegraph, the combina-

a sending key, a printing member, 75

and a commutator segment over which eacl
a normally closed main line,
relays at the ends of the main line, pendu- -
luih magnet circuits with means controlled 80
thereby for holding‘the pendulums at the
encls of their respective segments, and means.
by which on the depression of the key the
pendulums are released and OnE Or more im-
pulses are sent over the line to actuate the 85
printing member. . '

13. The combination of a lkey, a pendulum

having a brush, a commuttator divided into

-a plurality of sections over which the bruéh

moves, a single line wire, a transmitter cir- 90
cult controlling the unpulses over the line,
printing mechanism with means controlled
by the main line 1mpulses to actuate it, and
means controlled by the key and commutator |

‘sections’ to open and close the transmitter 95

circuit. o 3 R

14, In a printin telegraph; the combina-
tion with a main ﬁne, of a pendulum hung
to swing by gravity, electro-magnetic means

for holding the pendulum at an end of its lﬂ{_i

stroke against gravity, a Ikey, electro-mag-

netic’ cennections for controlling the release
and detention of the pendulum, mechanism
operated through the SWinging movement of

the pendulum to send impulses over the line, 105

‘and. means for recording said impulses.

15. In a printing: telegraph, the combina-
tion with a main line, of a” pendulum hung
to swing by gravity, electro-magnetic means |
for holding the pendulum at an end of 1ts- 110
stroke against gravity, a key, electro-mag-
netic connections for controlling the release.
and detention of the pendulum, mechanism

operated through the SWinging movement. of

the pendulum to send impulses over the line, 115
selective mechanism operative by- the im- |
pulses, and printing mechanism controlled

by said selective mechanism. T

16. In a printing.telegmph, the combing-

tion with a main line, of g pendulum hung 120
to swing by gravity, clectrd-magnetic means
at.an end of its
key, electro-mag- -

_ pendulum,. Ilmaachanism- 125
operated through the SWINging movement of

‘the pendulum {o send impulses over the line,

sald last-named means including v commu-
tator segiment divided into a plurality of

condueting sections, a brush on_the pendu- 120
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luin swinging over said sections, und cirenits
completed through said seelions and brush

Cand controlled by the kev, a correspondin
S ,

pendulum, brush and connunutator sections

at the opposite end of the hne, means for |

controlling the juovement of the second-
reimed pendoulum by the impulses over said

Chine, recording mechanisin, and  electrical

means controlled by the last-named pendi-
tum, brush and commutator to operate the
recording mechansm. .

17, Im a printing telegraph, the combina-
tion with a main line, of & peudulum hung
to swing by aravity, electro-magnetic means

for holding the pendulwn ab an end of its.

stroke agaimst gravity, o key, electro-mag-
netie connections for controlling the release
and detention of the pendulum, mechanism
operated through the swinging movement of
the pendulum to send impulses over the line,

- said last-named means including a commu- |

tator segment divided nte a plurality of
concicting sections, a by
lnm swinging over said sections, and circuils

completed through said sections and brush

~and controlled by the key, a corresponding

pendulum, brush and commutator sections
at the opposite end of the line, means for
controlling the movement of the second-
named pendulum by the imipulses over said
line, recording miechanism, electrical means
controtled by the last-named wpendulum,
prush and commuiaior to operate the record-
g mechanism, snd a selective echanism
including said last-named electrical means

18, The combipation of a line, a relay at
each end, a transmitter cireuit at one end
controlling mmpulses over the line, and a
pendulum civeuit at the other end controlled
by the line, & swinging pendulum at each
end of the line, each pendulum baving a

“brush and a commutator segment over which

ench brush operates, electro-magnetic means
tor controlling the movements of the send-
g penduliun, means by which the sénding

pendulum 1n sweeping across its segment |

x» on the pendu- | _
tion of a segment divided into a plarality of

/
h r 4 .
causes one or wmore clreuits/ to be made

through the local transmitter circuit to
break the line, means by which these breaks
i the line similarly affect th€ receiving pen-
cdulum, and recording mechanisin controlled
by the mechanism at this end of the line.
i9, In a printing telegraph, the combina-

- tion of a segment divided into a plurality of

msulated conducting sections, a swinging

- pendulum having a brush in swinging con-

tnet with satd sections, a sending key, a
transnatter cireunit, a main line, eleciro-
magnetic means controlled by .the key for

releasing and for holding the pendilum at

ant end of its stroke, circuits completed

- through one or more of the segment sections

and through the key, means by which on the
depression of the key the pendulum is re-

leased and one or more impulses sent over:

the he, and selective mechanism at the op-
posite end of the line actuated by said im-
nulses.

20. In a printing telegraph, the combina-

insulated conducting sections, a gwinging

pendulum having a brush in swinging con-

tact with said sections, a sending key, a
transmitter circuit, a main line, electro-mag-
netic nmeans controlled by the key for releas-
ing and for holding the pendulum at an end
of its stroke, circuifs completed through one

or more of the segment sections and through

the key, means by which on the depression
of the key the pendulum is released and one
or more impulses sent over the line, selective
mechanism at the opposite end of the line
actuated by said impulses, and printing
mechanism operative by said selective
mechanism. B

in testimony whereof I have hereunto set
my hand 1n the presence of two subseribing

witnesses. |
| - JOIHIAN J. VERMEER.
Witnesses: -
- L. H. ZIMMERMANN,
W. (. Hir.
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