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1o all whom it may concern: |
Beitknownthat I, KbwiIN COULSON HEGAN,

of Louisville, in the connty of Jefferson and

State of Kentucky, have invented a new and

s Improved Recording Apparatus, of which the
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following 1s a full, elem* and exact deseup
tion.

The invention relates to recorders used in
district telegraph-offices, fire-alarm and police
stations, and other snmhr institutions and
places transacting business by telegraphing
signals. _

The object of the invention is to provide a
new andimproved recording apparatus which
is completely antomatic in operation and ar-
ranged to furnish a full and complete record
in plain writing on a tape of all the telegraph-
work done during a given period, with the
date and the number of the circuit.

The invention consists of novel features
and parts and combinations of the same, as
will be fully described hereinafter and then
pointed out in the claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-

cate corresponding parts in all the figures.

Figure 1 is a diagrammatic plan view of the
circult arrangement of the 1mprovement.
IFig. 1* is aface view of the signal-box-circuit
wheel and of & brush engaged therewith. Fig.
2 18 a rear elevation of the registering appa-
ratus. Fig. 3 is a plan viewof the same. Ifig.
4 is an end elevation of the same in the di-
rection of the arrow « in Ifig. 3. Kig.51san
enlarged side elevation of the hour-wheel
ratchetand the actuating-levertherefor. Kig.
6 is a sectional side elevation of the number-
wheel and adjacent parts. Kig. 7 18 a rear
sectional elevation of pm't of the improve-
ment on theline 7 7in Fig. 3. Fig. 8isasec-
tional side elevation of the improvement on
the line 8 3 in Fig. 3. Iig. 9 is an enlarged
plan view of part of the improvement, Iig.
10 is a sectional side elevation of the same
on theline 10 10 in Fig. 9. Fig. 111sa trans-
verse section of the same on the line1111 in
Fig. 9. Fig.121s a like viewof the same on
the line 12 12 in Fig. 10. TIfig. 13 1s a face
view of the year dating-wheel, Iig. 1418 a
like view of the month dating-wheel. Fig.

15 is an enlarged cross-section of part of the

| improvement on the line 15 151n Ifig. 10. Hig.

16 is a sectional plan view of part of the im-
provement, showing the platen and meansfor
moving the same, substantially on the line
16 16 in Fig. 10, Kig. 17 is a sectional side
elevation of part of the improvement on the
line 17 17 in Kig. 5. Fig. 18 18 a like view of
the same with parts in a different position.
Fig. 19 is a similar view of part of the same,
showing a changed adjustment; and Ifig. 20
is a rear elevation of the weight-motor for ac-
tuating the time-stamp.

The several signal-boxes A 1n the system
are alike in construction and are so arranged
that the circuit is always closed when the box
is not in use. KEach signal-box A is provided
with a revoluble circuit-wheel A’, having in
its periphery sets of notches and operating, in
conjunction with a brush A% sc that when the

‘wheel A’ revolves atthe time a signal is sent

to the centralstation then the¢ircuit is broken
on the brush passing over the notches. The
notches in the circuit-wheel indicate the num-
ber of the corresponding box A, and which
number 18 to be recorded on the apparatus
when the time-signal box 1s used. Thus if
the number of a signal-box is, say, No. 243,
the wheel A’ of this box is provided with three
sets of notches, of which the first set has two
notchesclose together for the numeral *“ 2,” the
second set is spaced therefrom and l]&-% four
notches for the numeral *‘4,” and the third set
is spaced from the second one and has three
notches for the numeral ¢*3.” The wheel A'is
further provided at 1ts rear face with pins
(see Fig. 1*) for making contact with a brush
A% at the time the other brush A?is in con-
tact with the wheel between adjacent sets of
notches, said brush A° being connected with
the ground. |
The several signal-boxes A in the system
are connected with each other as indicated
in Fig. 1—that is, the plate A% which carries
the signal-box works, is connected by a wire
A’ with the brush A® of the next signal-box,
and this box is connected at its plate A* with
the brush A? of the following box, and so on
throughout the system. The plate A*of the
last box in the series is connected by & wire
Al with a relay A%, and the brush A® of the
first box is connected by a wire A®° with a line-

| battery A? and with the relay A” and the re-
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5 638,570

lay A the latter being also connected with

the ground. The relays A" and Al are con-
nected by a wire A with a local battery A,
connected with the register I, located in the
central office, said register being also con-
nected by wires A® and A with the relays
AT and A,

From the foregoing it will be seen that the
register 18 actuated by two electric currents
coming over the same wire, one being a
ground-current, which necessitates the other
being a closed metallic current. Asthecur-
rents come successively to the relays A7 and
A% the latter are actuated and inturn cutin
the local battery A™ for actuating the register
. When the signal-box—say No. 243—is
used and its mechanism is set in motion in the
usual manner, then the relay A¥is first twice
actuated or receives two successive iinpulses
by the breaking of the circuit on the brush
A*, passing over the first set of notches (two
notches) of the wheel A', and then the relay
A" is actuated by the pin on the wheel A’
coming in contact with the brush A® The
relay A" next receives four impulses for the
numeral 47 and the relay A% is actuated by
the second pinonwheel A", Thentherelay A"
receives three impulses, and finally the relay
Al receives another impulse. The local bat-
tery A is also connected with a releasing de-
vice U’ for a spring or weight motor C, em-
ployed for actuating the time-stamp, said re-
leasing device being electrically connected
with a clock D, also connected with the loeal
battery A, The clock D carries on its sec-
onds-hand staff D'anarm D? adanted to move
at every revolution—that is, every minute—
in contact with a contact-plate D3, secured to
but insulated from the clock-casing., A wire
AP connects the contact-plate D®with the local
battery A, and a wire AY leads from the
clock-casing to the releasing device C' of the
motor C, so that when the arin D? moves in
contact with the plate D3 the cirveuit for the
releasing device U’ is closed and the motor is
allowed to actuate the time-dating stamp, as
hereinafter more fully described, it being un-
derstood that the time isthus obtained when
a signal from a signal-box A is recorded.

The register B is provided with a suit-
ably-constructed framewerk B, on which are
mounted two electromagnets B B, of which
the former is connected by the wire A5 with
the relay A', and the other electromagnet E
18 connected by the wire A™ with, and is
actuated from, the relay AY. The spring-
pressed armature I* of the electromaonet E
18 secured at its upper end to a transversely-
extending shaft I3 journaled in suitable
bearings on the framework B’ and provided
with an upwardly-extending arm 14 con-
nected by a link E° with the lower end of a
lever K° fulerumed at E7 on the framework
B'. The upper end of the lever Lf is pro-
vided with"a transversely-extending pin IS,
adapted to be engaged by the hook F3of one
of three bars I' I' ¥~ extending longitudi-

nally and arranged one alongside the other,
the bars being connected with slides I 9 I,
respectively, mounted to slide in a suitable
guideway I, attached to the framework B'.
On the forward ends of the slides F* 3 If% are
fulerumed the pawls F® FY I’ respectively,
adapted to engage teeth G° on the numeral-
wheels G ' G respectively, mounted to turn
loosely and independently of each otheron a
stud G, secured to the framework B, this
construction being best shown in Figs. 2, 9,
and 10. When the electromagnet I is ener-
cized and its armature IK° is attracted, then
the shaft ¥°1s turned and the arm E*pulls on
the link E° toimparta swinging motion to the
lever E° so that the latter, by the pin I£5, im-
parts a forward movement to the bar K, I, or
= in the direction of the arrow ¢', whichever
bar is connected by its hook I? with the pin
E°.
I 18 transmitted to the corresponding slide
and pawl, so that the corresponding interme-
diate wheel G, G', or G* is turned the dis-
tange between two of its ratchet-teeth G
When the current is broken, the spring IK°,
connected with the armature-lever II°, returns
the several parts—that is, the armature-le-
ver, the shaft E3 the arm K4 the link E°, the
lever K the bar If, I, or I'*, and the corre-
sponding slide and pawl-—to their former po-
sitions.

Each of the numeral-wheels (¢ G' G* is pro-
vided at the lower portion of its periphery
with type G°, representing the suceessive nu-
merals from ““07to ““9,” for printing the nume-
ber of the signal-box upon a piece of tape H,
unwinding from a reel II', the printing being
accomplished by the use of a ribbon H* and a
block I' on a platen I, made in the form of a
longitudinally - extending spring - plate se-
cured at one end to a bracket I on the frame-
work B, (See Fig. 2.) The wheels G G' G
are cut out in their upper portions between
the teeth G° and the type G5, as is plainly in-
dicated in Figs. 3 and 10, so that said wheels
are free to return by their own gravity to a
normal position after the numeral of the sie-
nal-box 1s printed, as hereinafter more fully
described, it being understood that the said
wheels normally stand with their lowermost
peripheral portions at blank, the pawls Ir8 [
1% being then in engagement with the upper-
most tooth G°. The pawls E® IV 10 are held
in engagement with the teeth G° by a spring
I earried by the bracket F7.  The teeth G
and the types G*>are so0 arranged relative to
cach other that a full forward stroke of each
pawl turns the corresponding wheel G, G, or
G* to bring the next type-numeral into a
lowermost position. Thus when the electro-

magnet i is actuated twicein suceession two
successive strokes are given to a wheel G to
bring the latter with the type-numeral “27
lowermost.

Near the rear ends of the bars I ¥’ I'* are
secured by set-screws slotted blocks ' adapt-
od toengage a transversely-extending rod '3

The forward movement given to the bar
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at the time the hook end of the bar is in an
uppermost position, so as to lock the corre-
sponding bar against longitudinal movement.
The hook ends of the bars normally rest on
suitable guideways F, carried by the frame-
work B’ also earrying the rod F5, (See Figs.
9 and 10.)

A return movement of the wheels G G’ G?
by their own gravityis normally prevented by
dogs K, falerumed on the bracket I'. (See
Fig. 10.) The numeral-wheels G G’ G? are
prevented from being turned too far by the
momentum given to S.:lld wheels by the pawls
F8 9 Flo, and for this purpose a transverse
dog J' is provided, extending across the pe-
rlphemes of the wheels at thelr upper ends
between adjacent teeth G°, said dog being
held on an arm J, secured toa shaft J?, jour-
naled on the framework B'and provided with
an arm J°, pivetally connected by a link J*
with thelever K soas to work in uanison with
the pawls F° FY ¥ but in such a manner as
to engage the teeth G° of the several wheels
at the time either pawl IS, I, or '’ is at or
near the end of its forward stroke. When
the pawls F®I'" F¥ are moved forward by the
action of the lever E° the dog J swings down-
ward by its connection with said lever, and
when the pawls move backward the dog
swings upward to disengage the teeth G3and
unlock the wheels. The dogs K are located
under their corresponding pawls F I I and
are adapted to be lifted bya transversely-ex-
tending lifting-arm K, after the printing of
the numeral is done, to permit the numeral-
wheels G G’ G® to return by gravity to their
normal position, the wheels then abutting
against set-secrews Y carried on an arm G,
projecting from the framework B'.

The lifting-arm K’ for the dogs IC is ful-
crumed on the same pivot K* that carries the
dogs, and said lifting-arm is provided at its
rear end with an extension I’ engaging a
slot in a vertically-disposed bar K4, fitted
to slide vertically on screws I, extending
through slots 1o the said bar X4 the serews
being secured to the framework 13'. The
lower end of the bar i{*is adapted to be en-
gaged and lifted by a cam I£° secured on &
sbaft L/, journaled in suitable bearings in the
framework B'and connected by suitable oear-
wheels with aspring-motor L of any appr oved
construction and carried by said framework.,
(See Fig. 8.) When the shaft L' is rotated
from the motor, as hereinafter more fully de-
seribed, then the bar K*is li fted, and in do-
ing so the extension K? of the arm K imparts
an upward swinging motion to the latter to
lift the dogs K and the pawls I F? Flout of
mesh with the teeth G3to permit the latter to
return, as above explained. Itis understood
that normally the dog J’ 1s out of mesh with
the teeth G°, so that thm dog does not necd
to be lifted at the titne the don I and the
pawls F® K9 1% are swuang upwa,ld

The platen I isdrawn downward against 1ts
spring tension and then suddenly released to

Ca
- .'..'1

make an impression, the block I' pressing
against the tape H and the ribbon 12 press-
ing against the corresponding types G° to print
the numberof the signal-box on the tape. Ior
this purpose the under side of the platen 1 1s
provided with a depﬂndinﬂ arm I° carrying a
frietion-roller It engaged by a %plral cam I°,
secured on the outﬂl end of the shaft 1./, S0
that wien the motor L rotates the shaft, as
previously mentioned, then the cam I° by en-
caging the friction-roller I* draws the platen
1 downward against its spring tension, and
when the friction-roller nears the abrupt end
of the cam and passes over the same then the
platen swings back and moves the block I’
up tomake theimpression,asaboveexplained.
(See Fig. 2.) When the platen I is drawn
downward and the block I' is away from the
tape H, then the latter isfed forward, and for
this purpose the outer end of the tape passes
between asmeothrollerIi’and a toothed roller
4, of which the latter is secured on a shaft
II°, mounted to turn in suitable bearings in
the framework B'.

On the shaft H° is secured a gear-wheel H,
adapted to mesh with a mutilated gear- wheel
I, secured on a gear-wheel HS® in “mesh with
a gear-wheel M, fastened on ‘the shaft L.
the the latter is rotated, a rotary motion
is transmitted by the gear-wheels I, H?, Y,

and H' to the toothed wheel 1% so as todraw

the tape H forward while the platen I is drawn
downward by the friction-roller I'* and the
cam I’; butwhen the friction-roller drops off

the cam, as above explained, then at this time

the mutilated gear-wheel I1"movesoutof mesh
with the gear-wheel ' and consequently the
toothed wheel H* remains stationary for the
time being—that is, while the platen makes
an impression on the paper, which 1s now at
a standstill., A similarintermittent forward

Cmovement is given after each impression to

the ribbon H* which unwinds under spring
tension from a spoel HY and winds up on a
spool IEY, both carried by the framework I3'.
For this purpose the bar X*is provided atits
upper end with an extension KY carrying a
pawl I3 in mesh with a ratchet-wheel K?, se-
cured on the spool HY, so that when the cam
I pushes the bar K* upxm*d then the pawl
K% turns the ratehet-wheel K and the ribbon-
spool HU to wind up the ribbon H*at the time
the platen I swings downward.

The frietion—mller [i°1s journaled on a stud
FI*®, fitted to slide vertically in the framework
B’ and drawn upon by a spring H" for press-
ing the roller H® in proper contact with the
toothed wheel H* and for feeding the tape H
forward. The tension of the spring H* may
be regulated by suitable mechanism. This
construaction is best shown in Fig. 4.

The bars F I =, by their hooks F3, are con-
neeted with and disconnected from the pin
K°® by a mechanism controlled from the elec-
tromagnet ', energized from the relay A,
as pl‘*eviously mentioned. The el_eetroma.gnet

E' has its armature E'° secured at the upper

75

80.

QO

95

100

105

11O

11§

I2C

L25

130




10

i 638,574

end to a sleeve E, mounted to turn on the |

shaft B3, Aspring E¥ normally holds the ar-
mature-lever I cut of contact with the said
eleetvomawnem as shown in Kig. 8. On the
shaft E!!is secured an upwar dl} -extending
arm E°, (see Ifigs. 8, 17, and 18,) and said arm
K2 has a pwotal connection with the lower
endof alever N, fulerumed at N’ {o the frame-
work B". The upper end of the lever N is
pivotally connected by a link N-° with a slide
No, fitted to slide longitudinally in a suitable
bearingorguideway N* attached to the frame-

- work. On the free end of the slide N° is ful-
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crumed a pawl N°, in mesh with a toothed

wheel N° secured on a shaft O', extending

transversely and journaled in suitable bear-
ings in the framework I'. On the forward
end of the shaft O issecured acam O, formed
1n 1ts peripheral surface with three notches
0° O3 04 in vertical alinement with the bars
F I B? as is plainly indicated in Figs. 9 and
11, said notches O~ G° Of being arranged suce-
cessively on the peripheral surface, so that
one of the notchesisengaged ata tlme by the
corresponding bar. W”hen thigs takes place,
the bar is in such a lowermost position as to
engage with its hook I® the pin E° and con-
sequently when the lever E° receives a swing-
Ing motion, as previously explained, then this
bar is pushed forward to actuate the corre-
sponding number-wheel G, G', or G*. Nor-
mally the cam O is in such a position that the
first bar If 1s 1n engagement with the notch
0%, and when the electroma wonet I is ener-

oized by an impulse from the relay A then-

the armature-lever E¥ in swinging inward
causes the arm EX to impart a swinging mo-
tion to the lever N, which by the link N*im-
parts a sliding motion to the slide N° and
causes the pawl N° to turn the wheel N so
as to turn the shaft O and cam O a distance
to lift the bar If out of the notch to disengage
the hook E° of this bar from the pin E° and
to bring the notch C° on the top of the cam
for the bar F' to drop into and with its hook
I nowengaging the pin K. On the next im-
pulse given totheelectromagnet E' the above-
described operation 1s repeated—that is, the
shaft O' and cam O are again turned 8 dis-
tance to lift the bar F' out of the notch OF
and disconnect the hook of this bar from the
pin & and to allow the bar I* to swing by its
own weight down into the notch O% which is
now uppermost, sc that the hook F° of this
barengages the pin K5, Itis understood that
when the impulse given to the electromagnet
ceases then the spring E¥ draws the arma-
tare-lever K back to its former position
(shown in Fig. 8) to return the arm I le-
ver N, link N*, slide N° and the pawl N,
The pawl N* normally rests on a pin N?, held
on the framework.

The shaft O', with the cam O and toothed
wheel N° is returned to its former position,
after the number of the signal-box has been
recorded, by means of a pulley O°and a rope

lower end a weight OY, as shown in Iigs. 7
and 11. A stop 0% secured to the frameworlk,
is adapted to be engaged by a pin O” on the
forward face of the pulley O° to limit the re-
turn movement of the pulley and shaft, as
indicated in I'ig. 7, 16 being understood that
at this time the noteh O? is uppermost, ﬂle
bar I being in the noteh and its hook ¥ in
engagement with the pin K.

Tn order to prevent the shaft O’ and its cam
O from being turned too far by the action of
the pawl N‘T", I provide the said shait with a
ratchef-wheel I’, arranged alongside the wheel
Nband engaged by a dog I, secured to a bell-
crank lever P, fulecrumed at I’° on the frame-
work B'.  The bell-crank lever P’*is pivotally
connected by a linlk IP* with the lever N, pre-
vicusly mentioned, sothat when the lever re-
celves a swinging motion at the time the elee-
tromagnet is energized then the link P*im-
parts & swinging motion to the bell-crank
lever P* to bring the dog P’ downward to en-
gage a tooth of the ratchet-wheel I at the
time the pawl N°is at the end of its stroke.
Thus a further turning of the shaft O’ and
cam 1s checked.

In order to prevent the shaft O’ from turn-
ing in the opposite direction by the aetion of
the weight O, rope O° and pulley O° at the
time the slide N°® moves outward mth the
pawl N°, I provide a dog P° fulerumed on the

bearing N* and engaging a ratchet-wheel PP°

on the shaft O, as 1s plainily indicated in Ifig.
19, 'T'his ratchet-wheel I’° has but two teeth,
and the free end of the dog I’ rests on the un-
cut peripheral surface of said wheel at the
time the shaft O'and the cam O are in a nor-
mal position, as will be readily understood by
reference to Ifig. 8. When the f{irst impulse
is given to the electromagnet B', the dog IP°
droeps into the first tooth at the time the notch
O° 1s in a top position, and when the nextim-
pulse is given to the electromagnet K and the
shaft O’ is again turned then the dog drops
into the next tooth. W hen the third impulse
1s given to the electromagnet ', then the
cam O is turned to move the bar I out of en-
gagement with the pin K5 so that all three
bars are now diseng nged from the sald pin,
and at this time a pin N°® on the wheel NY is
moved in engagement with the upper end ol
a link Q) to push the same downward, the link
being formed mnear its upper end with an
elongated slot engaged by a guide-pin Q> se-
cured to the framework. The lower end of
the link @ is pivotally connected with one
end of a lever Q° fulerumed at Q*to theframe-
work, (see Ifigs. §, 17, and 18,) and the for-
ward eud of s.-.ud_ lever carries a weight " and
a hook Q° adapted to engage a stop-mm |
secured to the shaft L' of the spring-motor L.
Normally the hook Q' engages the stop-arm
L~ s0 as to lock the spring-motor; but when
the pin IN° presses the link @ then a swing-
ing motion is given to the lever Q°, and the
hook O° moves out of engagement with the

Of, secured to the pulley and carrying at its | stop-arm I1° to allow the shaft L. to make one
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revolution, the said shaft being driven from | the brush A%to the relay A%, so that the other

the spring-motor, as previously described.
When this takes place, the several parts con-
nected with the shaft I, as above described,
are actuated-—that is, after the several num-
ber-wheels G G' G* have been set by the ac-
tion of the bars K F* F* and connected parts,
as previously explained, then the number of
the signal-box is printed on the tape Ii.

When the shaft 1/ is released and the mo-
tor sets the shaft in motion, then the rotary
motion of the shaft causes a resetting of the
shaft O and the cam O by the action of the
weighted rope O° and pulley O° and for this
purpose the said shaft 1s provided with a cam
1%, engaging one end I* of a lever I°, ful-
crumed on the framework and connected with
a link L¢, formed near its upper end with a
slot L7, engaged by a guide-pin L%. The ex-
treme upper end of the link 1.% is adapted to
engage the pawl N° and lift it out of mesh
with the wheel N and the said link is also
provided with an extension-arm L’ adapted
to engage the pawl P and lift it out of en-
baﬂemenb with the ratchet-wheel P? (see Fig.
19) to unlock the shaft O’ and allow the
weighted rope and pulley te turn the said
shaft O and its cam O until the pin O? abuts
against the stop O°% . When the shaft O re-
turns, the pin N°% moves away from the link
Q, and the weight Q° causes the lever Q3 to
SwWing downwmd its forward hool«; Q° moving
into the path for the stop-pin L*, sothat wnen
the latter completes 1ts revolution it again
moves against the hook Q' to arrest the mo-
tor. The downward swinging motion of the
lever Q°is limited by the pin Q*engaging the
slot Q' of said link. - The lever Q® may re-
celve a swinging motion by the hand of the
operator whenever desired, and for this pur-
pose a rod QF is employed, fitted to slide ver-
tically in suitable bearings on the framework
B, (see Fig. 8,) and this rod ix held normally
in an uppermost position by a spring Q8 so
as not to interfere with the workings of the
device, as above explained; but when the
operator presses the button end of the rod Q7
the lower end of the latter moves in contacy
with the lever Q° and imparts a swinging mo-
tion thereto to lift the hook Q°out of engage-
ment with the stop-arm L* As soon as the
operator releases the pressure on the rod Q"
the latter returns to its normal position by
the action of the spring Q°, and the lever Q°
returns to 1ts normal position by the action
of the weight Q)".

The operation is as follows: When the sev-
eral parts are i1n & normal position and a sig-
nal-box—say No. 243-—sends the customary
signal to the central office, then two succes-
sive impulses pass to the relay A”and to the
register I3 to-energize the electromagnet K
twice, so that the first bar F, slide F% and

pawl FS are actuated the same number of

times to bring the type G° bearing the nu-
meral ‘“2” intoalowermost position. Anim-
pulse 1s then sent by the ground-current from

described,

electromagnet K’ is ener ﬂlzed and conse-
quently the cam O is tarned to lift the bar K
and its hook E° out of engagement with the
pin E® and to bring the hook I3 of the nexs
bar ¥ in engagement with said pin as the
bar F' drops into the noteh O Then four
suceessive impulses are given to the relay A°
and the electromagnet K to ¢cause the second
bar I, slide F°, and pawl I'? to move the sec-
ond namber-wheel G’ such a distance as to
bring the type G° bearing the numeral ¢“4”
Into a lowermost position. Another impulse
is now given to the relay A from the brush
A® to turn the cam O a second time to set the
bar I out of action and to connect the hook
B8 of the bar F? with the pin ES. Three im-
pulses now pass through the relay A¥ to the
recorder toenergize the electromagnet K three
times in succession and cause the bar K2
slide %, and pawl FY to shift the third nu-
meral-wheel G* until the type G’ bearing the
numeral ““53” isin alowermost position. Thus
the three numeral-wheels are now moved in
position to display at their bottoms the nu-
merals ‘2 4 3”—thatis, thenumberof the sig-
nal-box. The several wheels are locked in
place by the dogs KK, as previously explained.
Another and the last 1impulse passes to the
relay AY and the electromagnet E' to cause
the cam O to throw all three bars I F' I'* out
of engagement with the pin ES and at the
same time the pin N®strikes the link @ to re-
lease the motor L, s¢ that the shaft L/ can
malkeonerevolution. Whenthistakes place,
the cam I’isactuated and the platen Iisdrawn
downward and then suddenly released to
cause the impression-block I' to make an im-
pression on Lhe tape H of the three numerals.
Duaring the revolution of the shaft I." the sev-
eral parts are t‘eheh by the mechanism above
deseribed, so that the several parts again oe-
cupy the position they had at the beginning
of the operation. The paper tape H, as well
as the ribbon EH=? is moved forward during
the operation, so as to bring a fresh portion
of the tape under the printing device. 1t 1s
understood that the numeral-wheels G G’ G?
also return to their original position, above
by their own weight asscon as the
lifting- bar K’ lifts the dogs K and the pawls
FS [ F0out of mesh with the teeth G of said
wheels. |

In order torecord at thesame time the num-
ber of the signal-box printed on the tape H
and the exact time and date, I provide two
additional sets of wheels and an 1mpression-
block I° onesetof wheels having the minutes
and hours of the day and the othel set hav-
ing the date of the month, the month, and the
yvear. 'Thesesetsof wheelsareactuated from

the motor C, and the connection and construc-
tion are as tollows:

The driven shaft C? of the motor C (see
Fig. 20) is provided with a ecrank-disk C?,
carrying on its periphery a stop 'C% normally
abutting against the free end of the arma-
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ture - lever C° for an electromagnet C° re-
ceiving an Impulse every minute by the ac-
tion of the clock D, as previously explained,
so that when the eclectromagnet 1s energized
at the time the arm D? comes in countact with
the brash D° then the armature-lever C° 18
attracted and its free end swings oub of en-
gagement with the stop CF, allowing the
crank-disk C° to male one revolution, the
stop C* again abutting against the end of the
lever C° after the completion of the revolu-
tion and after the contact between the brush
and the arm of the clock i3 broken and the
electromagnet i3 deénergized. The cranlk-
disk C°is connected by a longitudinally-ex-
tending link €7 with an arm R/, depending
from a shaft B, extending transversely and
journaled 1n suitable bearings in the frame-
worlkk B, The shaft R is provided with an
upwardly-extending arm R° on which is ful-
crumed a pawl R in mesh with a ratehet-
wheel IR% sceured on a sleeve R, mounted
to turn loosely on the pin or stud G* carry-
ing the numeral-wheels G G G°  On the
sleeve R’ is secured a minute-wheet 3, formed
on its peripheral surfage with type charac-

~ters representing successively the numerals
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from ‘07 to **59,” and zlongside the wheel
is arranged an hour-wheel &', secured on a
sleeve 5%, mounted to rotate loosely on the
sleeve R°. The hour-wheel &' is formed on
1ts peripheral surface with type characters
indicating the hours frem one to twelve p.
m. and from one to twelve a. m. In SUCCES-
sion. The hour-wheel 3" carries on its sleeve
©* a ratchet-wheel 3%, engaged Ly a pawl S,
fulerumed at one end of a lever 5°, nivoted
at 3% to the framework I3, and the other end
5S¢ of said lever S°is in contact with the pe-
ripheral suiface of a cam R formed or se-
cured to the ftorward face of the ratchet-
wheel B, A spring S%draws upon the outer

-end of the lever ° to hold the end S%in con-

tact with the peripheral surface of the cam
RYand cause the end 57 to suddenly drop off
the abruoptend of the cam R when the latfer
has madeonerevolution. (See Fig. 2.) When
this takes place, a swinging motien is given
to the lever 8 to cause the pawl 5*to pull on
the ratehet-wheel 5° and rotate the sleeve &7
and the hour-wheel &' to change the latter to
the next hour. The wheel § 15 adjacent to
the numeral -wheel G, and the wheel & is
adjacent to the wheel b, so Lhat the type
characters of all the wheels G G G*and 8 &’
are in alinement witn each other at tie botb-
tom of the wheels, and consequently an im-
pression 18 made on the paper when the
platen I is released and swings upward, as
previously explained, it being understood
that the impression-block I' is sufficiently
wide to extend across all the wheels, as is
plainly indicated in Fig. 15. ‘T'hus when the

signal-box number 1s printed on the tape
the time in minutes and hours 18 printed
alongside the numeral. The date, the month,
and the month of the year are printed at the

579

same time, somewhat in thie rear of the im-
pression made by means of the impression-
block I7, held on the platen I in the rear of
the block 1. These wheels are actuated
from the ratechet-wheel 5% which 1s for this
purpose provided at itsinner face with a cam
5%, (see Figs. 5 and 13,) and a lever T Is with
one cud in contact with the peripheral sur-
face of said cam. The lever T'is fulernmed

at 1T on the frameworlk 2 and carries at the
other end a spring-pressed pawl 1%, engag-

ing a ratchet-wheel 17, carrying on its face
the date-wheel T%, formed on 1ts periphery
with type characters representing the dates
of the month from the ““ Ist” to the ** 31st.”
The wheel T' and its ratchet-wheel T° are
mounted to rotate loosely on a stud '1°, se-
cured to the framework B, (see Fig. 12,) and
a spring TY nresses against the outer face ot
the ratehet-wheel T° to prevent the latfer
from rotating too far when actuated by the
pawl T? carried on the lever Y, actuated
from the cam 3 on every revolution ol vhe
ratchet-wheel 5%

On the stud 1P and alongside the date-
wheel T is mounted to rotate loosely a month-
wheel U, formed on its periphery with type
characters indicating the twelve months of
the vear. On the inner face of the wheel U
are formed twelve recesses U?, (sec
and 14,) adapted to be suceessively engaged
by a spring-pressed pin U?, held in the web
of the vear-wheel U?, formedon its periphery
vith type characters U?, indicating succes-
sive years—say 1893, 1899, 1900, 1901. The

wheel 1% ig formed on its web with recesses

US, adapted to be engaged by a pin U7, pro-
jecting from the stud 17, for holding the year-
wheel U stationary, it being understood that
this yvear-wheel 1s set at the end of a year by
hand by first removing the wheels T? TH and
U, then moving the wheel U sufiiciently out-
ward to disengage the pin U’ from a recess
UY and then turning the wheel sufficiently
to engage the next fellowing recess with the
nin U7, s0 as tc bring the type character for
the new vear to a lowermost position. The
other wheels are then replaced on thestud 1%,
Themonth-wheel Uisset by hand at the expi-
ration of a month, the spring-pressed pin nor-
mally holding the wheel in position, but al-
lowing it to be turned te bring the type char-
acter for the next month intoalowermost po-
sition. The wheels TF and U* are in aline-
ment with the numeral-wheels &G G' G° and
S o', and the impression is made by the block
17, as previously explained, when the platen
is released by the cam 1°. It is understood
that at the expiration of twenty-four hours—
that is, a dav—the wheel T is turned to
bring its next type character into a lower-
most position, sald wheel being actuated by
the hour-wheel 8" once during each revolu-
tion by means of the cam 5”, as before stated.

The outer impression-hlock 1 is under the
roller H', under which the ribbon EH-” passes,
to then pass upward upon the spool IT'.
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When the platen 1 is released, the block 1§ finallymoves in contact with the upper end of

serves to lock the tape and the ribbon in

place while the impression is being made by

the bloeks I' and I,

In case either electromagnet 1 or &' is en-
ergized from another source than the signal-
box then a sign V, (see Fig. 4,) normally dis-
playing the leﬂend “COK”or Someth simi-
lar, is 1'eversed automatically to indicm;e
the cperator in charge of the instrument that
something is wrong and that reseiting is re-
quired by pressing the button-rod Q7, pre-
viously mentioned. The sign V 18 in the
form of a plate normally standing vertically
and secured to a shaft V', journaled in suit-
able bearings in the framework B'. On the
shaft V', near one end therecf, (see Fig. 7,) is
secured an arm VY?, the free end of which is
adapted to rest on the upper end of a lever
V4, fulerumed at V® to the framework, and
pivotally connected at its lower end with a
bar V¢ mounted to slide at its forward end
on a pin or screw VY, attached to the frame-
work and passing through an elongated slot
in the bar. The outer end V° of the bar V°
is bent laterally and is adapted to be engaged
by either of two arms J®or P7, secured to the

bars J* and P?% respectively. When an elec-
tromagnet E or K’ is energized and motion is
oiven to the cor resnondlm lever ' or N, as
before explained, then the bars J* and P by
their inward movement carry along the arms
J® or P" and push the bar V%in a like diree-
tion to 1mpart a swinging motion to the le-
ver V* and cause the free end of the arm V?

~to drop off the upper end of the shaft V.

40

45
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55

bo

The weight of the arm V? will cause a turn-
ing of the shaft by the arm swinging down-

ward, so that the sign V is turned over and
the leﬂend is not vlslble from the end. It 1is
ewdent that this motion takes place every
time an electromagnet Ii or I’ is actuated;
but the sign is returned to its normal posi-
tion during one operation when a signal from
a signal-box is recorded, and for this purpose
the shaft V' is provided near its other end
with an arm W, (see Fig. 8,) adapted to be
engaged by the upper e‘ﬂd of a lin] kK *W , itted
to Slide on its upper endon & pm W=, an-.l Div-
otally connected at its lower end with an arm
W3, fulerumed at Wt to the framework B’
The arm W? rests on the periphery of & cam
W?*, secured on a shaft WS carrying the
wheels H* HS driven from the motor I, as
above explained, so that when the shait W¢
makes a revolution the cam W?° swings the
arm W?° upward, and the link W' pushes the
arm W upward to turn the shaft V' back to
its former position, the sign then displaying
its legend in a vertical position. When the
shaft V' turns back to this position, the arm
V*again swings upward and the pin V3on said
arm V? Fig. 7, now engages an inclined pro-

jection V? on the lever V*, so that the latter |

18 returned to its previous position and the
bar V® is pushed ountward. The arm V?

1o ;

the lever VY se¢ as to remain in this position
for supporting the sign with the legend dis-
played.

YWhen an impulse from a sourece other than
a signal-box causes the corresponding relay
to act, the said relay energizes either mag-
net ¥ or H', the motor is not released, as
above explained, and consequently the cam
Wi remains at a standstill, the sign V being
drawn over so that the operator is obliged to
resel the machine befoie other Slﬂnals to be
recorded are veceived from the signal-box..
This is done Ly pr cssing the rod O‘ and re-
leasing the metor L to bring the beveml parts
back to their original position, as above ex-
plaine(

The shait W' i1s preferably provided with
an escapement-whesl W7, on which works the

escapement Wi toinsure a proper running of
I prop goL

the mechanism when the motor L 1s released.

Having thus fully deseribed my invention,
I claim as new and desire to secure by Letters
Patent—

1. A stenal-box provided with a number-
wheel havmg sets of notches, pins between
adjacent sets of notenes, and contact-brushes
in different cirenits, one brush operating in
conjunction with sald wheel at said notches,
the cther brush operating 1n conjunction with

said ‘i’}iﬂb tor breaking the cireuits, substan-
tially as shown and deserlbﬂd

2. A SlgDELl-DOL provided with a number-
wheel having sets of notches, pins between
adjacent gets of notches, contact-brushes in
different cirveuits, one brush operating 1n con-
junction with said wheel at said notehes, the
other brusih operating in conjunction with
said pin% for breaking the circuits, and relays
In sald elrenitss, SUH“ tantially as shown and
deseribed.

3. A recorder, provided with numeral-
wheels, slides carrying pawls for engaging
the said wheels to turn the latter, bars con-
nected with said slides, a cam for holding the
bars 1n or out of an operating position, and
means for imparting motion to the bars when
in an operating position, substantially as

shown and described.
4. A recorder, provided w1t11 numeral-
wheels, slides carrying pawls for engaging

the sald wheels to turn the latter, bars con-
nected with said slides, a cam for holding the
bars in or out of an operating position, means
for im‘n rting motion 1o the bars when in an
operating position, and means for locking the
bars agmnal longitudinal movement wllen the
bars are in an inoperative position, substan-
tially as shown and described.

5. A recorder, pfovided with an actuating

device for the numeral-wheeis, comprising a
lever actuated from an elecbrom agnet, and
provided with a pin, a series of bars, each
having a hook adapted to engage said pin, a
cam for said bars, to allow a hook of one of
i the bars to engage said pin,one at a time, and
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means for turning the numeral-wheels from
said bars when the latter are actuated, as set
forth.

6. A recorder, provided with an electro-
magnet, a lever actuated from said electiro-
magnet and provided with a pin, a series ot
bars having hooks adapted toengage said pin,
one at a time, numeral-wheels adapted to be
set by said bars, and a cam having notehes
for engagement by said bars, to allow the cor-
responding bar to engage with its hook the
pin, substantially as shown and described.

7. A recorder, provided with an electro-
magnet, a lever actuated irom said electro-
magnet and provided with a pin, & series of
bars having hooks adapted to ergage said
pin, one at & time, numeral-wheels adapted
to be set by said bars, a cam having notches
for engagement by said bars, to allow the
corresponding bar to engage with its hook
the pin, and a locking device {or locking the
bars against longitudinal movement by said
pin and lever, substantially as shown and de-
scribed.

8. A recorder, provided with an electro-
magnet, a lever actuated from sald electro-
magnet and provided with a pin, a series ot
bars having hooks adapted to engage said
pin, one at a time, numeral-wheels adapied
to be sef by said bars, a cam having notcnes
for engagement by said bars, to atlow the cor-
responding bar to engage with 1ts hook the
pin, and & second electromagnet for control-
ling said cam, substantially as shown and de-
seribed.

9. A recorder, provided with an electro-
magnet, a lever actuated from said electro-
magnet and provided with a pin, a series of
bars having hooks adapted to engage salid
pin, one at a time, numeral-wheels adapted
to be set by said bars, a cam having notches
for engagement by sald bars, to allow the
corresponding bar to engage its hook with the
pin, a second electromagunet for controlling
sald cam, and intermediate mechanism, sub-
stantially as described, between said cam and
the second electromagnet, as set forth.

10. A recorder, provided with an actuating
device for the numeral-wheels, comprising a
lever actuated from an electromagnet, and
provided with & pin, a series of bars, cach
having a hock adapted to engage said pin, a
cam for said bars, to allow & hook of one of
the bars to engage one pin at a time, means
for turning the numeral - wheels irom said
bars when the latter are actuated, and a dog

controlled from said lever, for preventing the

numeral-whesls from being turned too tar,

T————=substantially as shown and described.

60

11. A recorder, provided with an actuating
device for the nureral-wheels, comprising a
lever actuated from an electromagnet, and

provided with a pin, a series of bars eacirhay-

ing a hook adapted to engage said pin, a cam
for said bars, to allow a hook of one of the
bars to engage one pin at a time, means for
turning the numeral-wheels from said bars

- when the latter are actuated, dogs for hold-

ing the numeral-wheels against return move-
nent, and a lifting-arm for throwing the
dogs out of engagement torelease the wheels,
substantially as shown and described.

12. The combination of a recorder having
numbering devices, a signal-box, two relays
actuated by currents controlled by the sig-
nal-box, and electromagnetic devices respec-
tively controlled by the relays, one of such
electromagnetic devices serving to place the
numbers of the numbering apparatus in op-
erative position, and the other of said elec-
tromagnetic devices serving to control the
action of the first electromagnetic devices, to
form the spaces between the numbers.

13. In a recording apparatus, the combina-
tion of & series of printing-wheels, pawls
serving respectively to actuate the printing-
wheels, slides on which the pawls are carried,
a prime moving element serving to impart

movement to the slides, and means for 1m-

parting movement to the slides to engage
said prime moving element.

14. In a recording apparatus, the combina-
tion of numbering-wheels, a slide for each
numbering-wheel, the slides serving to oper-
ate the numbering-wheels, a lever having a
part serving to engage the slides to drive the
same, and means for raising and lowering the
slides to engage and disengage the said part
of the lever.

15. In a recording apparatus, the combina-
tion of a series of printing-wheels, a slide for
actuating each wheel, means for imparting
movement to the slides, an electromagnet for
driving said means, means for raising the
slides to disengage the sald actuating means,
and a second electromagnet serving to actu-
ate the last-named means.

16. In a recording apparatus, the combina-
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tion of a signal-box, two relays actuated from .

the signal-box, two electromagnets respec-
tively actuated from the relays, recording-
wheels, slides serving to adjust the recording-
wheels, means driven by the one magnet for
driving the slides, and means for raising the
slides to disengage the first-named means, the
second-named means being controlled by the
other eleciromagnet.

17. In a recording apparatus, the combina-
tion of recording-wheels, a platen tending to
engage the same, a cam having connection
with the platen todraw the same momentarily
away from the recording-wheels, a motorserv-
ing to drive the said cam, restraining devices
controlling the motor, means for adjusting
the recording-wheels, an electromagnet con-
trolling said means, a second electromagnet
controlling the resiraining device of the mo-
tor, and a cam actuated by the sald second
electromagnet, the said cam serving to con-

‘trol the means for adjusting the recording-

wieels,

18. In a recording apparatus, the combina-
tion of recording-wieals, a platen, means for
actuating the platen, a motor for driving said
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ineans, restraining devices for the motor, a
wheel having a pin thereon, the pin serving

to release said restraining devices, and elec-

tromagunetic means for periodically driving
the wheels. |

19. In arecording apparatus, the combina-
tion of a call-box, tworelaysactuated thereby,
twoelectromagnets respectively controlled by
the relays, printing-wheels for recording the
number of the call-box, means for adjusting
and impressing the printing - wheels, such
means being controlled by the two electro-
magnets; a time-stamp, a motor having con-

nection with the time-stamp, to drive the

same, an electromagnetic resfraining device 15

for the motor, and time-controlled means ac-
tuating the said restraining device.

20. In a recording apparatus, a call-box,
two relays controlled by the call-box, printing

devices, and electromagnetic means for ad- 2o

justing and controlling the printing devices,
such means being actuated successively by
the respective relays.

EDWIN COULSON HEGAN.

Witnesses:
GARNETT [HEGAN,
H. O. LANCASTER.
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