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To all whom it mar J CONLCETTL:
- Be it known that I, JAmes L. CUTLER a
citizen of the United States residing at Plke-
- ton, in the county of Pl]{e, State of Ohio,
5 have invented a new and useful Improve-
ment 1n Elecetrical Communication, of which
the following is a Spemﬁeatlon
My mventmn relates to theart of electrical
communication by means of a series ol sig-
1o nals or other devices connected with and op-
erated from a central station; and its object
1s to provide mechanism Wherebv each of a

series of visual, palpable, or audible signals.

at various points on a main circuit may be
r5 operated or called into action or other work
performed from a central station withoutop-
erating or calling into action the signals or
performmn' the work at other pomts or sta-
tions on the same circuit. This Iacecomplish
20 Dy means of a regulating-instrument at the
local or relay station, which may be actuated
from a central station by making and break-

ing the main circuit, so constructed, arranged,

and operated that the signal or machine to

25 be operated at that station will respond to or

be actuated by the “call” for that station and

will not respond to or be operated by other

calls. |

Referring to the drawings, Figure 1is a top

30 view of one of myimproved reg ulating-instra-

ents.

1. Tig. 8 is a section on line 3 3
Figs. 4 and 5 are deimled Views

mutation-wheel.

35  Iintroduce into a main circuit at the vari-

ous stations where a signal 1s desired one of

-my regulating-instruments, relays, and local

batteries of the usual construction. The main

of Fig. 1
of the per

line is connected at each local station with a

4o relay R and the relay with posts 1 and 2.

A and A’ are local batteries.

B,B’, and B?are electro-magnets. The arma-
‘ture b of magnet B 18 attached to a lever C,
mounted upon a 3p1udle cand carrying a con-

48 ducting-surface ¢’ insulated therefrom. This
conduetmn -surface'is adapted to engage with
a set-serew d on a standard D, which is also
provided with a non- -conduectin; 12 set-serew .
To the free end of this leveris pivotally at-
zo tached a pawl E, adapted to actuate a per-

lated tooth in the row
tootll’ opposite it in row:

Ifig. 2 1s.a section on line 2 9 ofluﬂ‘ |

mutation-wheel F. Thaveillustrated the per
mutation-wheel as a ratchet-wheel fixed upon
a Spmdle fand having three parallel rows of
teeth 7/ f* 3 on its pemphel‘y KEveryfourth
tooth 7 in row j7 is electrically connected 53
with the spindle, the remaining teeth in the
row being insulated therefrom. Each insu-
f7 has a conducting-
1% and vice versa.
The arrangement of these teeth may be va- 6o
ried indefinitely. Pawls E and K’ engage the
teeth on rows f/ and 7% respectively. The
conducting-teeth are electrically connected
with the Spmclle J by a piece of conducting
material 7% countersunk in the bear mrr-face 65

of the teeth leaving the points of the teeth

insulated. Theteoth in row 7? are insulated
from the gpindle and are engaged by pawl -
to prevent the permutation-wheel from turn-
ing backward. Thespindle 7 is supported in 7o
suitable bearings & and carries a grcoved
pulley 7% over which takes a cord 77, carry-
ing a weight % A spring may be used in
place of the. welghted pulley, if desired. The
armature b’ of maanet B’ is attached to ale- 75
ver C/, mounted upon a spindle e’ and pivot-
ally attached at its free end to a pawl E’,
adapted to engage with and actuate the per-
mutation-wheelin the samedirectionin which
it is actuated by the pawl E. The magnet B’ 8o
is preferably of higher resistance than mag-
et B2, Thearmature b’ is preferably heavier
than armature b. The magnet B’ is so pro-
vided with adjusting devices that its arma-
ture will only respond to a firin dash. The 83
permutation-wheel is provided with pins or
lugs /' and f*, the former adapted to engage
an arm 4, preferably a spring-arm, upon a
standard I, and the latter adapted to engage
with a standard J. ofe

IKisa E:Wltbh-k{}}"" adapted to engage with
posts 7 and 8, and L is the signal or mech-
anism to be opel'atecl (shown as a bell.)

The armature 6* of magnet B* is attached

to a bent lever C% having its fulerum apon a 93
- spindle ¢,

carried by a btandard M. Oneend
of lever C? is adapted to emgage a non-con-
ducting arm g, pivoted to standa,rd G, and

taking “under the pawls K, E’, and H for the
| purpose of lifting them out of engagement roo
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with the permutation-wheel.

carries a spring-arm ¢’, adapted to engage a

set-screw 7 in a standard N when the arma-
ture b? is attracted by the magnet B* Spring-
arm ¢® is adjusted by means of & set-screw m
in sta,ndald M.

1,2,38,4, 5,6, 7,8, and 9 are binding-posts.
The mstrum ent is provided with the ordinary
springs, adjusting devices, &e. - The coils of
magnets B and B’ are plefelabb honzontal

| and those of magnet B* vertical.

Magnet B is connected with posts 1 fmd 3,

. post: 3 with post 2, standard D Wlth post 4_

magnet B’ with bearmmsmface ¢’ and post 5,
post 5 with post 4, maﬂ'n_et B?, standard J, and

post 9, standard 1 with sw’iteh-key K, post 6

with magnet B2 standard M,lever C,and post

7, post 8 “with post 9, and post 4 with stand-

20

- gtation is operated by depressing the key, the
relay will respond and a circuit I is.formed

~and post 1, and the armatul
tracted by the magnet B, carrying with it the
- The pa;wl K will move with the le-
ver C, and, being in engagement with a tooth

| I30‘.:

35

40
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lever C.

will move it one space.

ards N and G. Local battery A1is on the line

2 3, battery A’ on the line 4 5, and the signal

or machme to be operated on the line 3 9.
When the sending-instrument at the central

through post 2, battery A, post 3, magnet B,
s b will be at-

on the pemphe].y of the permutation-wheel,

formed and operate magnet I3 and its arma-

ture and lever either by a dot or a dash. Cir-
cuit II will be also formed either by a dot or
a dash, as conducting-surface ¢ on lever C

must necessarily come in contact with set-

serew d, thus completing (whenever cireuit I |

is closed) circuit II through set-screw «, con-

‘dueting-surface ¢’ maﬂ*net ', post 5, battely |
A’,post 4,and standard Dy but owing to the
momenmry contact with set-serew d and con-

ducting-surface ¢/, the heavy armature b’, le-

ver C’ of magnet B/, with its adjustment, will

not respond except when a firm dash 1s made.
When circuit 11 is formed by a dash, the

- movement of the armature O’ draws with it

50

lever C"and pawl E’, thereby moving the per-
mutation-wheel one space in the same direc-
tion in which it has been pushed by the
pawl C.

Each signal or machine is designed to re-
spond to a series of pulsations, which may
differ from that responded to by each or any
of the other signals or machines on the line,

the particular series to which each signal or

machine responds being determined by the
arrangement of the conducting and non-con-
ducting teeth on the permutation - wheel,
whieh arrangement can be varied to a prac-

tically unlimited extent. The conducting and

non-conduecting teeth are so arranged that
one of the pawls will engage a conducting-

- tooth if a wrong pulsation is made, but will

pass the conducting-tooth and engage only

‘with the non -conducting teeth when it is

properly moved to call the signal or machine
into operation.

T'he call for the instrument |

421,371

This level also | illustrated is dot, dot, dash, dot,dot, dash, dot,

dot, dash. The conductin n'-teeth are arrang ed

so that they may be pasc;ed by both pawls

when the proper pulsations are made.
Recurring now to the action of the permu-

1 tat’i’on—wheel when driven by the pawls C and
(C’,it will be seen that the permutation-wheel

is moved one space by the depression of the

70

75

key for the first dot, and by a similar depres-

‘sion it will be moved a second space by pawl
| B for the second dot.

pression of key for the dash the permutation- '
80

Upon the next de-

wheel will be moved one space in the same

direction by pawl E and another space by

pawl E/, and the pawl K is carried over the
first of the conducting-teeth, with which 1t
would engage if a dot had been made and
pawl K forced forward by magnet B. In this

‘manner, when the proper call is made, the
| pawls are automatically kept from contact
{ with the conducting-teeth and the wheel ro-
tated until the call is complete, when the lug

f7 engages with arm ¢ on standard I when a

cireuit III is formed through arm ¢, switeh-

‘key K, (which is set in contact w1th post 8,)
post 8, "the bell L, posts 9 and 5, battery A’,
-pos't.‘i, standard G, spindle 7, and the permiu-

tation-wheel, thereby ringing the bell or op-
erating the blﬂIlELl or ma,chme This cireult

go

,95.._

| may be broken at the local station by turn- -
Cireuit I will be |

ing the switch-key. If the switch-key be -

';_bmun*ht into engagement with post 7, an-
other circuit I'V will be made through posts
7 and 6, magnet B? post 5, battery A’ post 4,

Stmldard G, spmdle 7, the peunutatlon -wheel,

arm <, standard I, and the switch-key. _
The movement of the armature b* toward

its magnet will actuate the lever C?, thereby

raising the arm g and lifting the pawls E, E/,
and H out of engagement with the teeth of
the permutation-wheel, and the permutation-
wheel will be moved by means of the weighted
cord f?,thus moving the lug " outof engage-
ment with the arm 7. As this circuitis broken

“assoonasthepermutation-wheel moves, other
‘means are required to complete the work of
“this cirenit and hold the pawls out of engage-
‘ment long enough to allow the regulator-

wheel to return to its normal position. W hen
the lever C*® engages with the arm g, the
spring-arm ¢ engages with the set-screw n
in standard N and a cireuit V is formed
through standard N, post 4, battery A’, post

5, maﬂnet B*, post 6, s‘randmd M, %pmdle c?,

lever C? arm c® and set-serew 7. This holds
the ar mature on its magnet, thereby holding
the pawls out of engag ement with. the teeth
on the permutation- Wheel until the permuta-

tion~-wheel has returned to its first position,

when a new circuit is formed to break the
one just described. When the permutation-
wheel reaches its first position, the lug f° en-
cages the standard J, and a cn*emt VI is
formed through standard J, post 5, battery
A’, post 4, standard G, stdIe 7, _the permu-
tation - wheel, and-lug 15, As this ecircuit

passes through no coil or other medium of
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high resistance and circuit V. passes through
a coil of the electro-magnet, the current will
pass through circuit VI, and the armature 0
will be released breakmﬂ circuit V and per-
mitting the pawls to again engage with the
permut&tmn—wheel

If a dot or dash be made out of its proper

place in the call, as in making the call for

some other sta,tlon or an error of the oper-
ator be made, a conductmﬂ-tooth on the per-

mutation-wheel will engage one of the pawls

E or E’. If the contact be made with pawl

E, a cireuit VII will be formed through pawl

E and lever C, spindle ¢, post 6, man“net B2,
post b, battery A’, post 4, standard Gr, Spin-
dle 7, the permutwtion Wheel, and a conduect-
ing-tooth. If the contact be made with pawl
08 ,acireuit VIII will be formed through pawl

E’, lever (', spindle ¢, post 6, magnet B2,

20

30

35

45
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post 5, battery A’, post 4, standard , spin-
dle 7, "the permutatmn Wheel, and a con-
ducting-tooth., The movement of t]w arma-
ture b? and lever C¢in either case lifts the
pawls E, E’, and H out of engagement with
the permutatwn—wheel which w111 be rotated
by the action of the weighted cord f?, break-

“ing the  circuit, when eucmts Y and V1 are

agaln made and the instrument is reset by
their action, as before described.

Any instrument may at any time be reset
for its call by the operator at the central sta-
tion making one more dash in succession
than there 1s in any sequence in the call for
the instrument desired to be reset. I prefer to
so arrange each instrument that its signal
will begin with a dot or series of dots, and the
instrument will be reset by the circuits and
in the manner hereinbefore descmbed

I claim as my invention—

1. The combination of a transmitting-in-

strument and a series of signals or machines
at relay-stations with permutation-wheels,

each permutatmn wheel being actuated by

two or more local electro- maﬂ*uet% controlled
from a central station, and adapted to close,
when the proper call is made, the circuit which
actuatesthesignal atits station,substantially
as .‘;md for the purpose Specﬁﬁed | |

. The combination of a tr m%nnttmg—m-
Strument and a series of signals or machines
at relay-stations with permutation - wheels,
each permutation-wheel being actuated by

“two or more local electro-magnets controlled

from a central station, and adapted to close,
when the proper callis made, the circuit which
actuates the signal at its station, and when a

differing call is made to close a circuit which

resets the permutation-wheel, substantially
as ﬂnd for the purpose specified. .
. 'I'he combination of a transmitting-in-

fatr-ument and a series of signals or machmes

at relay-stations with permutatlon - wheels,
each permutation-wheel being actuated by
two or more local electro-magnets controlled
from a central station, and admpted to close,

-y

~when the properecall is made, the cireuit which | magnet B’

.:«,Lctumes the swnal at 1ts statlon and to close,
when a differing call is made, a (311‘011113 which
resets the permuta,twn Wheel and to close
when reset a circuit which breaks the reset-
ting-cireuit, substantially as and for the pur-
pose bpeelﬁed | -

4. T'he combination, in an electrical instru-
ment in a circuit, of a signal or machine, a
permutation- Wheel electro- -magnets, and an
armature-lever :-:'Ldapted by its movement to

and from its magnet to propel the permuta-

tion-wheel one space, and also adapted to close

a circult which actuates a second armature-

lever, by which the permutation-wheel may
be drwen another space, substantially as and
for the purpose specified.

5. In an electric reg ulatmﬂ'qnstrument, a
permutation~wheel havmn* two or more series
of teeth soarranged that f01 each conducting-
tooth in a series there will be a non-conduet-
ing tooth in another series, substantially as
and for the purpose specified.

6. In an electric regulating-instrument, the
combination of a pr0pelhnn magnet or mag-

nets, a pawl or pawls, and a permutatmnz

wheel having two or more series of teeth so
arranged tha,t for each conducting-tooth in a
series theLe will be a non- eonductmﬂ' tooth in
another series, substantially as &nd for the
purpose described.

7. The combination, in an electric instru-
ment in acireuit, of a slﬂna,l or machine, a per-
mutation-wheel promde.d with two or more
series of teeth so arranged that for each con-

ducting-tooth in a series there will be a non-

condmtmu tooth in another series, and hav-
ing thereon a lug adapted, when the proper

:;Lll for that instrument is made, to close the
circuit which actuates the signal or machine,

substantially as and for the purpose descmbed

8. T'he combination, in an electric instru-

ment in & circuit, of a mgnal or machine and

a permutation - Wheel provided with two or
more series of teeth so arranged that for each

~conducting-tooth in a series there will be 4

non- eonductmn tooth in another series, and
having. thereon a lug adapted to close the C1r-
cuit WhlGh breaksa resettmmelremt substan-
t1c111y as and for the purpose desembect

70

75
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95

ICO

1og

1I0

115

. The combination, in an electric instru-

ment 1N a circuit, of a sign-al or machine and
a permutation - wheel provided with two or

more series of teeth soarranged that for each

conducting-tooth in a series there will be a
nonﬂconduebmﬂ* tooth in another series, and
having Lhereon a lug adapted to close the
CII‘CUIt which fwtuates the signal, and a lug
which closes the circuit whleh 1'ebets the in-
strument, substantially as and for the pur-
pose de%crlbed - |

10. 'The combination of a main electric.cir-
cuit, a permutation-wheel, a signal or ma-

12C

125

ehme, O1le Or more batterles and the electric -
circuits, I including the rela,y and propelling-
magnet L, 11 mcludum a second. propelling-

, and 11T clocsed by the proper com-

130
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‘cuit, a permutation - wheel, a

bination of electric impulses and including
the -signal mechanism, substantially as and}
for the purpose described. -

11. The combination of a main electric cir-
signal or ma-
chine, one or more batteries, and the electric

¢ireuits, I including the relay and propelling-
-' maﬂ*net B, 11 mcludln
’maﬂ'net B’ III closed by the proper eombina-
tion of eleetrlc impulses including the signal
.mechanism, and IV including -mag‘net B2 and
“¢losed by the switch-key, substantially as and
for: the purpose described.
2. The combination of a main electrie cir-
-'(_,mt a permutation - wheel, a signal or ma-
ehme, one or more battemes, and the electric.
cireuits, I'including the relayand propelling-
~magnet B, 11 mcluchnﬁ a second propelling-
.-'man'net B’ JIT closed by the proper combina-
tion of electric impulses and including the
“signal mechanism, IV including mafrnet B*
and closed by the switch-key, and V includ-
ing magnet B* and elosed by its armature,
| subst&nhally asand for the purpose described.
The combination of a main electric e¢ir-
~cuit, a permutation-wheel, a signal or ma-
chine, one or more batteries, and the electric
cireuits, Iincluding the relay and propelling-

a second propelling-

13.

- magnet B, 1l 1n(*1udmo* a-second propelling-

30

35

40

‘closed by

‘euit, a permutation-wheel, a
cllme,, one or more batteries, :zmd the electric
circuits, I including the relay and propelling-
a second propelling-
ma,ﬂ‘net b’ ITI closed b} the proper combina-

ma,trnet B’ ITI closed b}f the proper combina-:
L1011 of electrlc impulsesand including the sig-
nal mechanism, IV including. man'net 3= and-i
_ the switch-key, V including. mag-
net B* and closed by its armature, and VI
-serving to cut magnet B* out of circuit V,sub-
"-Stantlally as and for the purpose specified. -

14.. The combination of a nmm olectric cir-
signal or ma-

maﬂnet B, 11 111(3111(:1111

tion of electrlo impulses and including the

43
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signal mechanism, IV including mfwnet

magnet B, 11 including
-1mwnet B’ 111 closed by the proper combina-

32
.?md closed by the switch-key, A% meludmﬂ

‘magnet B* and closed by its armature, VI serv-
ing to cut magnet B?out of circuit V, and VII
-‘-mcludmw mcw*net B? and closed by a combi-

nation Of electrle impulses other than the call

for its station, substantially as and for the

purpose specified.
15. The combination of a main electrie cir-

cuit, a permutation-wheel, a signal or ma-
chme, one Or more b&tteme,s, and the electric
circuits, I including the relay and propelling-
o a second propelling-

1;1011 of electrlc impulses and including the

signal mechanism, IV including m&ﬂnet B3~

and closed by the switch-key, Ay 111cladm o
magnet B*and closed by its armature, VIser v-
ing o cut magnet B?out of circuit V,and VIII

1neludmu mcwnet IB3* and closed by a combi-

nation of electme impulses otherthan the call
for the station, substantially as and for the

purpose speciﬁed.

=

1ng tocut magnet B
| tmlly as and for the purpose desembed

421,371

16. The combination of a main electric: cir-

cuit, a permutation-wheel, 'a signal or ma-

chine, one or more batteries; and the electric

cireuits, I including the relay and propelling-

magnet B, VII including magnet B* and closed
by a combination of electric impulses other
than the-call for its station, V including mag-
net B*and closed by itsarmature, and VI serv-
3% out of eircuit V, substan-

17. The combination of a main electrie cir-
cuit, a permutation-wheel, a signal or ma-
chine, one or more batteries, and the electric

cireuits, Iineluding the relay and propelling-

magnet B, II including "a second propelling-

magnet B/, VII .including magnet B* and
closed by a combination of electric. impulses
‘other than the call forits-station, V including
magnet B* and closed by its armature, and VI,
‘serving to cut out magnet B* from circuit V,
| Substantlally. asand forthe purpose descmbed

18. The combination of a main electric.cir-
cuit, a permutation-wheel, a signal ‘or ma-
chine, one or more batteries, and the: electric

‘circuits, I including the relay and propelling-
magnet B, and VII including magnet B* and

closed by a combination of electric impulses
other than the call for its station,substan-
tially as and for the purpose specified.

19, The combination of a main electric cur-

‘Tent, a permutation-wheel, a signal or ma-
-'(31111163 one or more batteries, and the electric
circuits, I including the relay and propelling-
magnet B, and VIII including magnet B*and
closed by a combination of electric impulses

other than the call for its station,-substan-

‘tially as and for the purpose spemﬁed

20. The combination of a main electric cir-

cuit, a permutation-wheel, a. signal or ma-

chine, one or more batteries, and the electric

'011*cu1ts I including propellmﬂ'-maﬂ"netB 1T

mdudm a second propelhuﬂ-m'wnet]} V11
1nclud1nﬂ magnet B* and closed by a combi-
nation of electric impulses other than the call
for its station, substantially as and for the
purpose specified.

21. The combination of a main electric cir-
cuit, a permutation-wheel, a signal or ma-
chine, one or more batteries, and the electric
circuits, I including propelling-magnet I3, 11
including a second propelling-magnet B/, VIII
including magnet B* and closed by a combi-
nation of electric impulses other than the call
for its station, substantially as and for the
purpose specified.

22. The combination, in an electrmahnstrw
ment, of the electro-ma,wnets B B/, levers C
C’, pawls K E/, permutation-wheel E I" and sig-
na] P, substantmlly as and for the purpose
speelﬁed

923. The combination, in an electric instru-

ment, of batteries A A’ electro-magnets B B/,
levers C ¢’ , pawls E B’ : permutation-wheel
F, and the series of teeth f’ f* substantially
as and for the purpose described.

24. Thecombination, in an electrical instru-
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ment, of batteries A A’, electro-magnets BB
B? levers C C’ C* pawls E, E/, and H, permu-
tation-wheel I, and the series of teeth 1/, 1=,

and 73, substantially as and for the purpose

described. -

25. The combination, in an eleutme&lmstru-
ment, of batteries A A’ electro-magnets B B’
132, levers C C C?, Spl‘il]g-&l‘ll’l ¢, pawls E, K/,
and H, and permutation-wheel F, substan-
tially as and for the purpose described.

26. The combination,in an electrical instru-

~ment, of batteries A A’, electro-magnets B B’

132, levers C ¢/ C?, spring-arm ¢, pawls E, E/,
and H, the permutation-wheel I, and means
for antomatically returning the permutation-
wheel to its set position, substantially as and
for the purpose described.

27. Thecombination,in an electrical mstru-
ment, of b‘tttemesAA’ electro-magnets B B’,
levers C C!, pawls E E’ permutation- wheel
F, provided with a lug f"’_., arm 17, and signal
L, substantially as deseribed. |

28. Thecombination,in an electrical instru-

- ment, of batteries A A , electro-magnets B B3

B2 levers C, ¢/, and C? pawls E, E/, and H,
permutation-wheel If, provided with a lug /%,
arm J, and signal L, connected

and ar- |-

. ranged substantially as and for the purpose

speelﬁed

29. Thecombination,in an electrical instru-
ment, of batteries A A’ electro-magnets B B/,
levers C ¢ : pELWIS R, , per mutation-wheel
I, provided with lugs 7* /5 and a signal 1.,

connected and mmnoed substantigully as and

for the purpose speelﬁed

30. The combination,in an electrical 1nst1 -
ment, of batteries A A" magnets B B’ B,
spring-arm ¢, pawls K, 104 , and H, permuta—
tion-wheel T, pmvided with lugs 77 and /5,
and a Slgﬂ&] connected and m*ranwed suh-

stantially as and for the purpose spemﬁed

ot

30

35
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31. The combination,in an electrical instru-

ment, of batteries A A , electro-magnets B B’
3%, lever C, carrying a pawl E,lever C’, carry-
mﬂ* a pawl K, and permutatwn—wheel]ﬁ‘ pro-
vided with luﬂs fPand /% lever C* carrying

spring-arm ¢°, pawl H, non- oonduetmﬂ arm J,
weighted pulley 7+, :md signal L,,-conneeted
and arranged substantially as and for the

purpose described. -
J. L. CUTLER.

WﬁtnebseS'
. Fraxx O. Lov ILAND,
AvUcUsT K. [IERBSLEB.
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