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To all whom 1t may concern :
Beit known that we, FRANK B. Wo0O0D, of the

city of New York, aud HENRY J. BROWER, of

the city of Brooklyn both of the State of New
5 York, ‘have invented an Automatic Electric-
Slnn‘xl Printing Register, of which the follow-
ing specification, taken in connection with the
drawingsannexed to and forming part thereof,

furnishes a full and clear deseription, sufficient.

1o to enable those skilledin the art to which it is
related to mmake and operate the same.

In the drawings, Iligure 1 is a side elevation
of the register used for receiving, recording,
and printing the Signals and the time when

1z they are received. Kig. 2 is a horizontal sec-
tional view from the top of the said register.
Fig. 3 1s a section taken through the machine
on line z «, Fig. 1, looking toward the main
druin. I‘lﬁ 4is a blllhldt‘ %BCtIOI’J, looking to-
20 ward the Ieglbter wheels, with the axle X‘* a,ud
the wheels thereon taken away.
plan, showing thevarious electric Gonuections
in the systein, both of the main circuit and the
- loeal L]I’Cllltb, by swhich the signals are coin-
2g -municated, from themgual box and recorded at
the reglbtm and the various changes of elec-
tric eireuits from the control of one type -wheel
to another in the register.

Our invention has relation to the different

30 systems of signaling and telegraphing now in
use—such as fire - alarms, district - telegraph
calls, hotel-annunciators, &¢. In most of these
-systems the electric signal is sent by a signal-
box of ordinary construction, such as is adapt-

3z ed for sending divers calls, rmd an example of
~ which is shown at A in Iﬂg 5, the revolution
of a notched wheel, R/, breakmg the electric
circult and causing the signals occasioned by
the breaks to be recorded at the register. At

40 the terminus or central office ot the system the
- signals have (priortoourinvention) been usu-
ally recorded or announced on a register by
the dotting of a paper tape, such as is used in
telegraph otﬁces, or by the stroke of a bell.
4z The ringing of a bell of course leaves no per-
manent record of the signal,and its use is pri-
‘marily to attract the attentlon of the person

in charge of the register, The marks usually
made upon the tape also are but tor temporary

Ifig. b 1s a,

! purpo'%e%, and require a permanent record to be 5o

made by hand if the message or signal 1s to
be preserved.

In signal-boxes now in use in the district-

| telegraph systemns it is customary to. have

divers signals, each one denoting a different 53
purpose orobjectof the call—e. g., one signal to
call a messenger, another to call police, a third
for fire, &ec.—the several calls being distin-

-gmshed by the number of breaks 1n the cir-

cait caused by notehes in the signal-wheel. 60
The objeet of our invention is to furnish
mechanism which shall automatically record
and print in type legible to all, at a single 1m-
pression of printing medlmnaln ‘the natare of
the call and the source fromn whence it came 65
by means of the words—e. ¢., ** Messenger, 65,”

' &(‘

The printing devices.—In the drawings, Ifigs.
1 and 2, is shown a system of movable type-
wheels having upon their edges or peripheries o
type adapted ior printing, this feature ot the

mechanism being substantially like the type-

wheels used in the canceling and dating stamps
well known to.the public.- The impresgion 18

to be made and printed on a strip of paper, 74
which is pressed in the usual manner upon the
type-wheels at the point T, an inking ribbon

or roller being used to furnish the ink. N 1is
the printing-lever, ormeans by which the press-
ure is given which produces the imprint. This 8o
lever N is pivoted at one end, while at the
point # a spring furnishes the force which
causes the imprint, N’is a beveled projec-
tion upon the upper part of the printing-lever

N, which, bearing against the periphery of the 85
wheel Oon the shnft}& keeps thelever Naway
from the type-wheels dunug the revolution of
the wheel O at all times exeept when the por-
tion O? comes opposite to N/, at which point
the projection N’ falls suddenly into the notch ga
0?2, causing an imprint on the paper and ink-
ing-ribbon at T, and then by the continuing
revolution of the wheel O the projection N/, op-
erating on the beveled side of- the notech O?,
causes the printing-lever to resume 1its 0r1g1- 05

‘nal position away from the type.

The register.—The type-wheels (Q/, Q2 and

| Q° are placed upon the shaft X2, which is sta-
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tionary, the type-wheels revolving around it. |

On the peripheries of the wheels Q/, Q2, and
(’are placed the type denoting the numbers of
the signal-stations and the nature of the calls,
wheel Q' having the numerals from 1 to 9, in-
clusive, wheel QQ? the numerals 0 to 9 inclu-
sive, while Q? has upon it the words ¢ Mess’r,”
“Police,” ¢ IFire,” +*Cab,” &e., in numberaccord-
ing to the-number of wants the signal-boxes
are adapted for. The three wheels 7, Q2, and
()’ being similar in their construction and in
their attendaut wheels, &c., oue of them, ,
may be taken for description as a sample of
the three. Said wheel Q' is actuated Ly a
spring, Y/, which we preler to have coiled up
within the wheel like the spring in the barrel
ot a watch. The inner end of this spring is
firmly fixed to the shaft o X2, orto a slceve in-
terposed between the shaft and the wheel ),
while the outer end of the spring is fastened
to the inner periphery of the wheel Q/. After
placing the wheel Q on the shaft the spring
15 wound up by turning the wheel, and is held
by the pawl and ratchet H, which allows a
movement of the wheel in one direction inde-
pendent of the other wheels. The spring Y/
1s wound up, as aforesaid, sufficiently tight to
cause one or more revolutions of the wheel @,
if permitted to move the same, though in prac-
tice it is not intended to move the type-wheels
more than a part of a revolution to bring any
of thetypes to the printine-pointT. The spring
Y’ is allowed to partially unwind and move
the wheel Q/ by means ot an escape-wheel, I,
hereinafter mentioned, and the spring Y/ is
wound up and restored to its original tension
by the reversing of the wheel Q, caused by the
movement ot the wheel K’, which is geared
into the toothed wheel 1/, connected therewith.,
Attached to the wheel Q/, and oun the same
shatt, is a second wheel, G/, which is geared
into the cogs of a smaller wheel, F, affixed to
which 1s an escape-wheel, E’. In the tecth of
the wheel I/ play the pallets d d of tlie double
lever D',

M’ 1s an electro-magnet used in conncetion

with an armature, B/, moving to and from the

magnet M’. This armature, moving the lever
D/, will at cach semi-vibration allow a single
tooth of the escape-wheel E’ to escape, pro-
ducing a conscquent movement of the type-
wheel Q7. In practice, for couvenience and fa-
cility of' operation, we prefer to have twenty
teeth on the escape-wheel I¥ and eighty teeth
on each of the other wheels, F/ and G,

It is obvious from the foregoing that the
type on the wheel Q' may be caused succes-
sively to pass (by the revolution of the wheel)
to the proper place opposite T for printing
their characters, and that to cause any par-
ticular type or word to pass down opposite the
point, T, it is only necessary to operate the le-
ver D’ a sufficient number of times to allow the
requisite escapemeunt. Thelever D/, as before
stated, has attached at B’ an armature for a
corresponding electro-magnet, M/. These are

shown in IFig. 5, and the method of vibrating

'the running of the train.

252,409

the lever D' to allow the escapement is per-
formed by opening and closing at the signal-
box A of an electrie circnit, in whiclr the mnag-
net M*is sitnated, the said relay closing up
and putting in operation, Dy meaus of its ar-
mature B* to which the lever D* is attached,
the local circuit of which the magnet M’ and
armature B’ form a part, in the manner here-
1nafter described.

Upon the shaft X% we place the other wheels,
(O and Q°, constructed and operated in a simi-
lar manner to the wheel Q—that is to say, by
inclosed springs Y?Y?and geared wheels G2 G2,
with corresponding escapements, 12 IL3, arma-
tures B? B?, and levers D? D3,

Y is a barrel containing a poweiful spring,
provided with the ordinary ratehet mechanism
for winding the same, and having a cog-wheel
for gearingintoothersof the train. This wheel
Y 1s geared into a pinion on the shaft X3, there-
by causing it to revolve the geared wheel 1.2,
It is obvious that a weight on a cord wound
on the axle of V can be snbstituted for the
spring inside the barrel V, where a perfectly
even power 18 desired. The revolution of the
wheel L?is governed astospeed by the ordin ary
and well-known escape mechanism, cousisting
of a train of wheelsandalever or ly-wheel SOV -
ernor, as shown at W/, W2 and U. 1In this
conunectionitshould beobserved thatthe wheels
12 1/ on the register and the signal-wheel in
the signal-box should have their governors so
adjusted that they will revolve at the same
rate of speed and complete their revolutions
simultaneously when started together.

On the pinion of the wheel W2is a shoulder-
stop, ¢, which, revolving with the pinion, en-
gages on the pin 2? on the lever Z and stops
At ¢ on the wheel
L*is a notch, which allows one end of the lever
Z to drop into it and bring the pin 22 down to
engage with the stop on the pinion of W2, The
other end of the lever Z engages with the es-
capement-lever D', as shown in Fig. 1, so that
as soon as the armature B’ is noved by its mag-
net on the closing of the local circuit the lever
Z 1s tripped and the wheels of the train com-
mence to revolve. At the end of oue revolu-
tion of the wheel L* the end of the lever drops
Into the notch ¢/, allowing the stop on W2 to
check the movement of the train until the le-
ver Z 1s again tripped at a subsequent signal.
The relative position of the stop ¢on the wheel 120
W2 and the pin »? on the lever Z is such that
whenever the end of the lever is raised out, of
the notch ¢/ the engagement between said stop
and pin will be broken, and the train W’/ W2
U will move if impelled, but when the point 125
of the lever Z drops into the notch +/ the pin
v* will be brought into the line of rotation of
the stop ¢, and the engagement of the stop and
pin again made and the train brought to rest.

L’ is a wheel of the same diameter and num-
ber of cogs as the wheel LY, and is designed to
revolve simultancously with L4  This may be
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accomplished by having the teeth of one geared
into the teeth of the other, as shown in Fig. 1,
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or by affixing them both firmly to the same
shatt or axle X3 There should be, howerver,
a perfect insulation between these two wheels,
(orthe system of cam-wheels attached to them,)
as one of them 1s a part of the main circuit and
the other is a part of the local circuit. Theilr
office is, by meansofthe said cam-wheels,which
they carry with them, to switch off the eirenits

to and from the relay and to and from the l) pe-’

wheel levers, rehpectn ely.

The return to unison.—K’is acog-wheel upon -

a separate axle, X%, and geared with the wheel
I’, which moves on the same shaft as and with
a correSpondmg movementwith the type-wheel
It is obvious that
as the type-wheel Q' moves around in the di-
rection of the arrow (under the vibrations of
the lever D’ and escapement BE') the wheel K’
will be carried around in the opposite direc-
tion by the same force—viz., the spring Y’.
k' is a pin projecting from the face of the
wheel K’ at a point between the axle and the
periphery of the wheel, overlapped by the wheel
The movement of the type-wheel Q/, car-
rying the geared wheel K'in correspondence
mth 1t, mll carry down the pin &/ to a point
nearer the Lottom of the register. The type-
wheels Q? Q3 are also wotked back to unison by
means of the wheels K? k? 12 P and K3 3 L3 15,
The axles X and X*are so placed relatively to
eachotherthatthemovementsof the pin &’ shall
always be within a space covered by a segment,

of the wheel 1/ when the latter is placed in a
‘plane parallel with that of K.
is 50 geared that it makes only about one-fifth

The wheel K

of a revolution during the greatest contem-
plated movement of the wheel Q7 and a less dis-
tance in proportion to a smaller movement

of ('.

ubedience to the power exerted af vV, will dar-
ing the last partof its revolution engage upon
the projection &/ (at whatever point it may have
been carried to by the partial revolution of the
wheel K’) and restore it to its original position.
The spring or other powerat V being 30 much
more powerful than the spring Y/ in the wheel
', as soon as the projection I’ comes in contact
with the pin A/ it reverses the movement of the
wheel K’, and, in consequence of the gearing
of the latter, will reverse also the movements

~of the wheels I’ and Q/, thereby winding up the

55

spring Y/ and carrying the type on the wheel
back to their original position or to unison,

- ready to receive and record another signal.

6o

The ratchet-wheel H, with 1ts pawl connected
with the wheel G/, plevents the wheels G/, H/,
F',and E/ from reversing with the other Wheels,

1’ and )/, in consequence of the movement of
-the wheel K/,and allowing only aforward move-

ment in one direction by said wheels in obedi-
ence to the escape mechanism., |

By reference to Figs.1 and 2 1t will be seen
that the position of the slioulder I’ on the wheel

On the wheel 1/ 15 a bhoulder or beveled pro 1
Jection, !, which, as the wheel L/ revolves in

' wheel

when the lever Z is dropped i1nto the notch 2’
on the wheel 12 1s just immediately above or
past said pin, and that the wheel L/ will make
alinost an entire revolution before the shoulder
l/is brought to travel over the arc of the wheel
K’, within which the pin % moves with the
1t will be remembered that the widest
range of movement in the wheel K/ does not

flke the pin %’ out of the are over which the
shoulder I’ travels. It will also be remembered

that the wheels 1/ L? have unison-gear. Now,

when the lever Z is tripped by the action of the
escape-lever D/, (whichisdoneat thefirst move-
ment of the armature B’,) the wheel 1° is re-
leased,and,impelled by the spring in the barrel
V,18 turned with a velocity regulated by the
tram W/ W2 U. The wheel L#1s moved with
equal speed, and its revolution brings the shoul-
der I/ around beneath the axis X aud on until
it begins to move over the are of the wheel K/,
in which the pin &’ moves.  During the time
the wheel L/ is making the portion of its revo-
lution just described——i. e., bringing the shoul-

der I/ from a point above the pin & around to
‘a point beneath it——the register-wheel @’ has
been set to thie proper number by the vibrations

of the armature B’ working the escape mech-
anism 1) d I, and the printing-lever N T has

been sprungand made the required impression,

and, as a consequence the wheel K/ has been
turned more or less in the direction of the un-
barbed arrow and the pin %' brought farther
down the arc covered by the shoulder I/. The
shoulder ¥ starts over the are of the wheel K/,
which it covers, and comesin contact with the

pin &’sooner or later,according to the di~tance

backward the pin %' has been carried, which
will be in acceordance with the (llbtall{,e the
register-wheel Q' is turned. When the shoul-
der ! meets the pin %/ the superiority in

strength of the impelitng-force furnished by

the:large spring in the barrel V overcomes the

thos far moved the wheel K/, and the motion
of the wheel K’ is reversed. The shoulder 7V,
acting against the pin &/, drives the wheel K’
in the direction of the bar bed arrow until the
pin %’ is past the arc over which the shoulder

I’ moves, when the register-wheel will be found

to be brought back to zero. The same opera-

‘tion has taken place with reference tothe regis-

ter-wheels Q? Q3, and this connected gear and
all of the wheels will be back to unison. The
wheels 12 I/ are now brought to rest by the
lever Z dropping into the notch ¢/, and the train
W/ W2 U is canght by the stop ¢ and pin v2

| When another signal is given the lever Z will

be again tripped, the printing-wheels started,
and the operation repeated.

O, as heretofore stated, is a wheel on the
same shaft X asthe whebl I/, and has the fea-

tures, already described, which trip the print-

ing-lever N.
The consecutive movements of the 'regzs{e; —
Trom the foregoing it will be seen that if by
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I/ with reference to the pin &’ on the wheel K/, | proper instrumentalities- the type-wheel Q' is
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moved to any desired position before the notch I

0* on the wheel O arrives opposite the projec-
tion’ N, when the last-mentioned event takes
place there will occur, throngh the instrumen-
talities of the wheels O and L/, respectively, as
they revolve on the same axle, first, an impres-
sion by the printing-lever N,and subsequently
the restoration of th:e type-wheels to their origi-
nal position, winding up again to their origi-
nal tension the inclosed springs Y/, &e¢. The
projections ¥ and k/ are so placed on their
wheels 1/ and K'—viz,, by baving I on that
part of L’ which In the beginning of its revo-
lation ismost remote from contact with &’—that
thhey do not engage with each other until after
the act of printing has been accomplished.

It is obvious that the number of printing-
wheels which may be placed on the shaft X2
may be increased to suit the demand; but in
practice two wheels, Q' and Q% to print the num-
Lers to indicate the station whence the signal
1s sent, and one, O°, to print nature of the call,
will be found sufficient. Each of the tvpe-
wheels () Q® moves on the fixed axle X2 by

means of springs Y? Y? as in the case of @/,

and are provided with similar wheels, escape-
ments, levers, armatures, magnets, &c., as are
provided for Q' in G', H/, I, K/, ¥/, D', B/, and
M’y and are respectively returned to unison by
wheels K? K3, fixed on the shaft X, which act-
nates them all simunltaneously with the move-
ments of K, |

The circuit-switching wheels, d:e.—m, m/, and
m? and ¢ ¢’ ¢® ¢® are a series of wheels on the
shafts X% aud X, respectively, used for form-
Ing contacts with springs or ¢ seraping-conunec-

tious,” to open and close electric circuits, as

hereinatter described. These contact-wheels
are shown in Fig. 1 on the two shafts X3 and X,
alongside of the wheels 1> and L/ respectively;
butinasmuch as, asbefore stated, L*and L/ may
be placed upon the same axle X3, the contact-

placed side by side on the same axle, as shown
in Figs. 2 and 5. Of these contact-wheels ¢,

——

¢y ¢%, and ¢ are in the local circuits—i. e., the

circnits which operate the magnets M/, M2, and !

M?*  The other wheels, m, m’, and m?, are in
the main e¢ireuit, or circunit on which the signal-
boxes are stationed. Circuits are forined

through these wheels by contact of their sur- |

faces with circuit-breakers or flexible springs
atfording a seraping-connection, (shown in the
drawings by b’ 0% 0° b* 0° 05 17.) Each of the
wheels ¢/, ¢, ¢, and m? has a cam or projecting
segment on about one-fourth of its periphery,

-80 that during one-fourth of a revolution & cir-
cult will be formed through it by meaus of its |
couneeting - spring or cireuit - breaker, aund

thrown off again during the balanceof the revo-
lution. Of these contact-wheels, m of the main
circuit and ¢ of the local circuit are always in
contact with the scraping-connections ' and
b% respectively, and m/ of the main circnit is
always in contact with the contact-spring 13,

which are on the last quarter of its revolution,
and are used for breaking the ecircuit to send
a return signal to the signal box A, as herein-
after described. The cam-wheels m? of the
main circult and ¢/, ¢ and ¢® of the loeal cir-
cults are so arranged on their shaft that their
operating-cams shall ecome in contaet with and
leave thelr respective contact-springs or cir-
cuit - breakers as follows: ¢/, during the first
quarter of revolution; ¢?, during the second
quarter of revolution; ¢3, during the third quar-
ter of revolution, and m? during the last quar-
ter of revolution.

L'he operation of the different ctrcuits.—The
system by which the divers local circunits are
operated and the type-wheels moved and con-
trolled 1s shown in I'ig. 5, where A represents
the signal-box on the main line (at a point re-

mote from the register,) from which a signal is

to be sent.

M*is a relay-magnet at the central station
where the register is placed.

As the counstruction of the register has been
explained, and is shown in detail in Figs. 1
and 2, we show in Fig. 5 only so much or such
parts of the register in their relative positions

as 1S necessary to illustrate the workings of

the electric circuits — viz., the escapement-
wheels I/ I2% I3, used in connection with the
type-wheels ' Q* Q® and their respective le-
vers D/, &e., and magnets M/, &e.; also, the
circult-bDreakers and the contact-wheels, here-
inbefore referred to, which are all placed on the
shaft X. I

The signal-box being in a normal position
with 1ts signal-wheel R at rest, the electrie cir-
cuit throughout the main line will be as fol-
lows: Commencing at the main battery, by the
wire &’ to the signal-box, and frem the signal-
wheel Y, through thecontact-spring or circuit-
breaker »/,out of thesignal-box, along the wires
«’ «’, through the relay M¢, along the wires a*
@’, throngh the c. ntact-spring 0/, the wheels
m m'y, and by the contact-spring 1% along the
wire o to the main battery again. As soon as
the signal-wheel R/ commences'to revolve and
break the circuit by the notehes on its periph-
ery and circuit-breaker »/ the armature Bt is

~drawn by the spring a* away from the relay-

inagnet M* The lever D% on which is the ar-
mature B leaving the relay-magnet MY, is

~drawn by the spring a* to the point f, where

by its contact it closes and puts in operation
a local electric current on the register as fol-
lows: Commencing at the local battery, along
the wire ¢ and lever DY the wires € and ¢,
the electro-magnet M’, wire ¢*, contact-spring
0% into the cam-wheel ¢/, out through the wheel
¢, along the contact-spring b* and wire ¢, back
to the local battery. At each opening and
closing of this local eircuit by means of the
lever D% operated by the main line and relay,
the magnet M’ will operate on the armature
B’ and vibrate the lever D/, permitting the
movement of the escape-wheel E/, whereby

except at the notches shown on its periphery, | the type-wheel Q" will be stepped forward,
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one space for each break of the signal-wheel
R/, until the number of notches shown on the

ﬁrst quarter of the signal-wheel (being in the | at the central station.

case shown by lhe_drawmnb six in number)
have progressed the type-wheel Q' a corre-
sponding number of stages, thereby bringing
the figure 6 opposite the 1mpress-point T of

- the printing-lever N.
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It will be borne in mind that the axle X3
(and also X if the contact-wheels are placed
on two axles) is so adjusted as to revolve at
the same time and same rate of speed as the
axle of the signal-wheel R/. By thetime there-

fore that the signal-wheel R’ has by its revo-

lution announced the number of breaks on its
first quarter the revolution of the axle on which
the wheel ¢/ 1s placed will have carried the cam
of ¢’ away from contact with the spring 4* and
will have brought the second contact wheel or
cam of ¢? in contact with the spring 0 the ef-
fect of which is to put the magnet M’ out of the
local eircuit (stopping the vibration of the lever
D’ and the movement of the escape-wheel I/)
and throwing the localcircuit through the mag-

net M?,which thereupon bringsinto phylts (m n
armatme and the lever D2 During the sec-

ond quarter of revolution of the signal-wheel R/

‘the breaks on its periphery (in this case five

in number) operate the second type-wheel, (%,
50 as to bring the corresponding figure to the
pomt of 1mpact0f the printing-lever N, thus set-

ting the type to print the number of the signal-
station.

The revolution of the signal-wheel R/
having been advanced to the end of its second
quarter, the wheels on the axle X° will have
been advanced in their revolution to the ends

- of theirsecond quarters, respectively. Thecon-

4.0
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tion of the signal-wheel R'.
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tact between the cam ¢* and the spring §° will
have terminated, and a new local circutt formed
throungh the cam-wheel ¢%, the spring 4% and
third magnet, M?* over the intervening wires ¢*
¢!, This third local circuit operates the lever
D? by meansof its armature attached, and per-
mits the escapement of the wheel 1% and con-

-sequent advancement of the third type-wheel,

Q3 on the periphery of which are placed the
type for printing the nature of the signal—such
as ‘“Mess’r,” ¢ Police,” &e. The number of

- spaces which'the third type-wheel, Q% isstepped

forward is controlled by the number of notches
left uncovered on the third quarter of revolu-
At the end of the
third quarter of revolution of the signal-wheel
R’, and the consequent setting in position de-
sired of the type-wheels Q/, Q% and Q3, the
notch o® will be brought to its proper position,
as hereinbefore described, to cause the print-
ing-lever N to take an imprint from the type,
while during the completion of the fourth quar-
ter of revolution of the axle X5, the type-wheels
)/, &e., are restored tounison, or their onwmal
pO‘-‘slthIl by the wheels K/, &o

The return signal.—Dur] i o this fourthor last
quarter of revolution a return signal is trans-
mitted from the register to the signal-box A,

automatically, for. the purpose of announcing |

signal-wheel R/,

252,409 _ | 5

to the sender of the signal the fact that his
message has been duly received and registered
To accomplish this re-
turn signal our system automatically forms a
new cireait on the main line during the fourth
quarter of revolution of the axle X’ and the
The normal ecircuit on the
main line is, as already stated, so far as the
signal-box A forms a part of it, from the sig-
nal-wheel R/, through the contaet-spring or cir-
cuit-breaker #', directly out of the box at a*

75

The new circuit on the main line is formed by

-having on the last quarter of revolution of the

signal-wheel R’/ the periphery of the wheel cut
away, so that no contact will take place be-
tween the surface of the wheel R’ and the cir-
cuit-breaker #/ during that portion of the revo-
lution. At the side of the signal-wheel R/,
however,at that portion—rviz., the last quarter

- of 1(,V01ut10n——1b affixed a cam RR?, which, dur-

ing the last quarter of revolutlon of the wheel
R/, forms a contact with the spring or circuit-
breaker y2, opening a circuit, through interven-
ing wires &', into the magnet M° and out of the
box, ontothe main line at the same point where
the orwlndl circuit left the box. Sis-a bell,
Operated by a lever, to which is affixed the ar-
mature of the maguet Mo,

when the circuif is formed through the magnet,

and is thrown by a spring against the bell

when thearmature is released from the magnet
by the breaking of the ¢ircuit. By thenew cir-

cuit inside the signal-Lox the bell 5 will be
rung whenever during the existence of this
new mrcmt it is broken. This is accomplished
by the wheel m/, which revolves with the axle
X3 on the register. This wheel m/ has been in
contact with the spring at all times during the
first three quarters of its revolution, but has
on the last quarter of its periphery one or more
notches to break the contact with the spring
b, therebs opening thecircuit and ringing the
bull S in the signal-box. This “cutting in” of
the circuit throunh the magnet M in the S1g-

nal-box and ringing of the bell by the notched
wlieel m’ of the register will take place daring
the last quarter ot revolution of the swnal

-wheel R/ and of the axle X3, after the 011gmal
signal has been received a,ml printed at the
register and while the type-wheels Q,"? &ie., are

being restored to unison.
The return signal, forining the subject of an-
other apphc&tlou for patent we lay no claim

to here.

- Culting out the w?ay —The next feature of
our invention provides a method of antomati-

cally “cutting out” the relay-magnet M* dur-
ing the atoresaid fourth quarter of revolution
while the return signal is being given. It is
9 fact well known to those familiar with elec-
tro-dymamics that if there are two or more elec-
tro-magnets 1n circuit upon the same line, in
order to operate the armatures of all of them
simultaneously undera given electrical current,
the power of resistance of the respective mag-
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nets must be similar.
of the relay is of one hundred ohms, the mag-
net M°, operating the bell in the signal-Lox,
must also be of one hundred ohms, or there-
about, otherwise only one of them—viz., the
stronger—would operate its armature when
the current was sent through both. The mag-
net M* usually required at the relay, is of com-
paratively high power, and if a magnet of like
number of obms were placed in each signal-box
on the main line, the expense would be unnec-
essarily great. A magnet of only a few ohms’
resistanceis sufficient to operate the bell in the
signal-box 1f the effect of the relay-magnet M
can be overcome during the period when said
bell is to be sounded.
of the relay-magnet M* by automatically eut-
ting it out of the circuit during the time when
the return signal is to besent through the mag-
net M° which period, it will be remembered, is
the time occupied by the last quarter of revo-
lution of the wheel R’ and the axle X3 The
normal cireult on the main line is, as hereto-
fore stated, from the wheel m, by the contact-
spring 0/, along the wire ¢, and through the re-
lay-magnet MY, by the wire a* to ¢*. As the
electriccurrentalwaystakestheshortest course
between two points, if a more directconnection
1Ismade between the wheelm of the register and
the wire «’, ranning to thesignal-box, the cur-
rent will pass along the more direct route and
obviate the effect of the relay-magnet. This
short cut is provided during the last quarter
of revolution of the axle X® by the cam-wheel
m*,which, during thelast quarter of revolution,
comes in contact with the spring 07, thereby
switching the current off the longer route, «?,
which runs thréugh the relay MY, and sending
1t along the shorter line «f which connects
with @’ at a point beyond the relay. The effect
therefore of the fourth quarter of revolution of
the wheel R/ will be to cutin upon the main
circuit the bell and magnet M? while during
the same period of time the effeet of the fourth
quarter of revolution of the axle X% is to cut
ouf from the main circuit the powerful relay-
magnet M* and during the same time to break
the main circuit on the wheel m/ of the regis-
ter, soasto ring the bell in the signal-box. The
completion of the revolution of the axle X?and
the signal-wheel R’ restores the cirenits and
contacts to their original and normal positions,
ready for any further signals.

Lhe time-registering system.—The foregoing
portion of thisspecification describesthe means
by which the nature of the signal and tlie sta-

~tion from which itissent may be automatically
printed by theregister; butitisoften important

that the time when the signal is sent shall be
also noted in connection with the registry ot
thesignal. Ourinvention provides forthe com-
bination with such register of an antomatic
system for printing the day, hour, and minute
when such signal is received. In this part
ot our invention we combine with our register

an old invention, which, apart from the com- |

VWeovercome the effeet

¢ 52,199

Thus if the magnet M* | bination in which we use it, is well known to

the publie. It consists of an automatic time-
stamp, an example of which is shown in its
details in Letters Patent No. 215,195, granted

to Frank B. Wood, one of the undersigned in-

ventors, on the 6th day of May, 1879, wherein
a series of type-wheels to print the day, hour,
minute, &e., are moved intermittently by a

spring controlled by a lever tiipped once each
minute by the movements of a time-piece.

The revolving type-wheels for printing time,
as aforesaid, are of substantially the same size,
aud with type of corresponding character, as
the type-wheels Q/, &e., on the axle X2 The
axle X° on which the time-printing wheels re-
volve 1s independent of the axle X2, on which
the type-wheels @ of the register revolve, but
is placed end to end with said axle X2, so that
all the type-wheels (both the signal-printing
and time-printing) shall revolve in parallel

planes side by side, the movements of thetime- -

printing wheels J being controlled by a chro-
nometer, as described in said prior patent, and
the movements of the signal printing wheels
being controlled by the electric circnits, as de-
scribed in this specification. Both sets of
wheels, however, impress their type on the
same paper simultaneously by the movement
of the lever N, the printing-tablet or contact-
surface of which extends across all the type-
wheels of both classes. |

In the drawings the position of the time-
printing wheels is shown at J in Fig. 2.

Having already, as above stated, obtained
a patent on the time-printing mechanism, and
as weclaim 1t herein only as aunit,not asto any
of 1ts component parts, we have not deemed it
necessary to illustrate or describe it further.

Having thus described our invention, we do
not limit ourselves to all the details of con-
struction which are shown as the most conven-
ient way of putting our invention into prac-
tice, nor do we limit ourselves to the combined
working of ali the features, for it is obvious
that some of the features—e. ¢., the automatic
return signal, &c.—may be useful independ-
ently of the printing mechanism. On the
other hand, we do not wish to be understood
as claiming, broadly, the operating of type-
wheels by electricity, nor, broadly, a time-
printing machine; but

What we do claim as our invention, and de-
sire to secure by Letters Patent, is—

1. In a register, constructed substantially
as described, for recording electric signals, the
combination of theintermittently-moving type-
wheel )/, the spring Y/, the escapement-lever
D/, and its intervening mechanism for permit-
ting an intermittent movement of Q’, the elec-
tre-magnet M/, with its armature for govern-
Ing the intermittent movements of the escape-
ment-lever,and theengaging-wheels I/ and K,
with their trains, substantially as described,
for winding up the spring Y’ and returning the
type-wheels to unison.

2. In aregister for recording electric signals,
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the combination of two or more intermittently- | rior to that of the register-wheels, and which 30

moving type-wheels, Q' Q?, &e., with their gov-
erning and actuating attachments Y/, &e., I/,
&e., DY, &e., substantially as descrlbed with
the cam- wheels ¢ ¢ ?, &c., and contact- sprmgs
or circuit-breakers 2 b* b5 &e., and electro-

magnets M’ M=, &e., for cha'n ging the local cir- |

cunits suecessively through said magnets, sub-

3. The ecombination of a signal-printing reg-
ister, substantially as described, whose inter-
mittently-moving type-wheels are controlled
by the electro-magnets M’, &e., of a local elec-
tric circuit, and a Time- prmtmg register, sub-
stantially as deseribed, whose type-wheels are
controlled by a chronometer or time-piece,with
the printing-lever N, antomatically 0perat1ng,
substantially as described, to imprint by the
same 1mpress both the electric signal and the

time when it is u‘cewed substantml]y as speci-
fied.

4. The combination of one or more signal-

a relay, and an automatic printing- reglster,
(forming part of a local circuit,) constructed

with a series of spring register-wheels having |

escapements operated by the electric current.
for moving them, and with a counter-moving

mechanism which is impelled by a foree supe- |

engages with them during a part of its revo-
lation to throw them back to unis:n after the
printing is done,so that the electric signal and

number of the station from which it is sent

will be auntomatically recorded and printed,
and then a return signal automatically sent to
the signal-box, and the parts restored auto-
matically totheiroriginal position by the mech-
anism herein described, or its equivalent.

5. In a signal-register having a type-wheel
or series thereof, mechanism to operate the
same, as described, to present the desired num-
ber or mark at a given point, and provided
with a spring or springs which impel the
wheel or wheels in one direction, in combina-
tlon with means for reversing said register
wheel or wheels and bringing them back to
umson, consisting of a trip mechanism and
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unison-wheels impelled by a greater force than

the register-wheels, having engagement with
the register-wheels during only a part of their
revolution, substantially as set forth.

FRANK B. WOOD.
HENRY J. BROWER.

Witnesses:
~ PETER P. McLOUGHLIN, ~»
Ht B-’l RAND.A.LL-
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