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UNITED STATES

FRANK B. WOOD, OF NEW YORK, N. Y,

PATENT OFFICE.

ASSIGNOR TO THE E. 8. GREELEY &

COMPANY, OF CONNECTICUT.

ELECTRICAL RECORDING-INSTRUMENT.

SPECIFICATION forming part of Letters Patent No. 420,850, dated February 4, 1890,
Application filed May 9, 1889, Serial No. 310,110, (No model.) ‘

To all whom 6 may concern:

Be it known that I, FRaNK B. Woob, of
the city, county, and State of New York, a
citizen of the United States, have invented
certain newand useful Improvements in Elec-
trical Recording-Instruments, of which the
following is a full, clear, and exact descrip-
tion, reference being had to the accompanying
drawings, forming part of this specification.

My invention relates to electrical instru-
ments which serve to record time as well as
signals; and my invention consists in the de-
vices and their combinations hereinafter de-
seribed, and as more partlculm'ly recited in
the claims.

Figure 1 is an elevation of an electrical re-
cordma-mstrument containing my invention.
Fig. 2 is a plan of the same. 1‘10 3 i3 an en-
larged edge view of my time- reC()l'dln(rWheels
and their latehets. Fig.4is an enlarged side
or face view of the same. Fig. 5 is an en-
larged side elevation in detail of a circuit-

closing device I employ to establish electrical

connection between the clock mechanism or
time-piece and the devices which actuate the
time - recording wheels, and Fig. 6 is an end
view in detail of said circuit-closing device.
Fig. 7 is an eclevation in enlarged detail of
circuit-closing device »’ n? seen in Fig. 1.

In the instrument shown in the drawings
the signal-recording devices are in the usual
and ordmm y form, A tape T'is carried by
suitable rollers and passes under a signal-
printing wheel W, said tape-rollers and print-
ing-wheel being actuated by a clock-work

train of gears and pinions X and an escape-

mentorratchet X’ and pallet X? and the print-
ing-wheel having the usual inking- roller X2
M is the signal-recording magnet, and m is its
armature,working to the underside of the tape
The operation of these
devices in recording a signal upon the tape
is well known, and no claim is made herein
for novelty in said devices.

My improved time-recording mechanism is
as follows:

‘A is the minute-recording wheel, the pe-
riphery of which is formed or provided with
a number of faces or divisions equal to the
number of minutes which it is desired shall

be recorded upon the tape at uniform inter-
vals during each hour. Thus the wheel may
have, as shown, sixty peripheral faces or di-
visions, whereby it is adapted to record each
minute of the hour, or by giving it a less

mumber of faces it may, as is evident, be

adapted to record intervals of two, five, ten,
fifteen, or other number of minutes during
each hour.

B is the hour-recording wheel, which I pro-
vide with twenty-four peripheral faces or di-
visions, one for each hour of the day, and
upon the faces which bear or name one-suc-
cession of twelve hours I place a sign to indi-
cate morning hours—namely, from midnight
to noon—which sign is preferably the letter
A, while upon the faces which bear or name
another succession of twelve hours I place a
sign to indicate afternoon hours—namely,
from noon to midnight—which sign is prefer-
ably the. letter P. I thus arrange upon a
single hour-wheel the twenty-four hours of
an entire day with suitable signs indicating
the ante - meridian and post- meridian hours.

The minute-wheel A is provided with or
has fixed upon it the ratchet-wheel @, which
has a number of peripheral teeth equal to the
number of faces or divisions on the said min-
ute-wheel, as deseribed. Similarly the hour-
wheel B is provided with or bas fixed upon
it the ratchet-wheel b, which has a number
of peripheval teeth equal to the number of

faces or divisions on the said hour-wheel.

The said ratchet-wheels ¢ and b are formed
with or given such diameters relatively to
each other that, while each wheel bears the

number of teeth heretofore stated, the teeth.

upon both said wheels shall be of the same
or equal length and pitch. The said wheels
A and B and thelr ratchetfs are mounted to
revolve upon a common shaft o/, fixed in the
instrument-frame, and they are:controlled
by spring-detents V', as shown, one-of which
engages each .of the 1espeetne ratchets «
and b.

Upeon the periphery of the ratchet-wheel a,
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diately beyond or forward of that tooth of the
geries thereon whieh is opposite to or corre-
sponds with the face or division on said min-
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ute-wheel indicating the final minute of the
series thereon, is formed the deep noteh 2, as
shown, for the purpose hereinafter set forth.
Cand C’ are pawls which are pivoted to
the armature m’ of magnet M, and are ar-
ranged relatively to the ratchets ¢ and b so
that they are adapted to respectively engage
thesame. Thesaid pawlsarepivotally united
to each other by the cross-piece ¢, which is of
such a length as to hold the pawl C’ free of
engagement with the ratchet b during the
time that the pawl C is traversing the series
of teeth on the ratchet ¢, and until said
pawl C enters the radial deep noten a* in
said ratchet @, when the fall of said pawl
info said noteh will permit the pawl C’ to en-
gage a tooth on the ratehet 0. The pawl C
is held to engagement of the ratchet « by a
spring such as shown at ¢’.
D is a ratchet-wheel on the minute-shaft of
a clock mechanism or time-picce, as shown,
and havingits peripheral teeth equal in num-
ber to that of the teeth on the ratchet « of
the minute-recording wheel A. D’ is a pawl
held to engagement with said ratchet D, pref-
erably by a spring, as shown, and said pawl
in its movementover each tooth of the ratchet
D operates a cireuit-closing device D?*to close
a loeal cirenit N’ in which are said ratchet
and pawl and the magnet M’. Now it is evi-
dent that at each closing of said circuit N’
by the movement of said pawl D’ over the
teeth of the clock-ratchet the movement of
the armature m to its magnet M’ will carry
the pawls C and C’ with it, and hence by the
engagement of pawl C to one of the series of
teeth on ratchet ¢ cause the rotation of the
minute-recording wheel A the distance of one
face or division on its periphery, the pawl ¢’
being meantime, as heretofore deseribed,
held out of engagement with the ratchet b,
and when the wheel A has completed one
entire revolution the pawl C Dby dropping
into the notch @* on ratchet « will permit
the pawl C’ to engage a tooth on the ratchet
b of the hour-recording wheel B, whereupon
the closing of the circuit N’ by the suec-
ceeding movement of the pawl D’ over its
ratchet D will caunse a simultaneous rota-
tion of both the wheels A and B the dis-
tance of one of the teeth on the ratchets of
each., DBy this mecans the sums of the rota-
tions of the minute-wheel A are indicated in
hours on the peripheral faces of the wheel
B, and the said wheels may De so arranged
relatively to each other and the clock device
that at all times the peripheral faces of the
two wheels which are in line with each other
immediately above the printing-point of the
recording-tape T will indieate the hour and
minute of time in correspondence with those
indicated by the clock, so thatan impression
of the figures on said peripheral faces of the
wheels A and B printed ou said tape will at
any time indicate the exact time at which
said impression is printed.
"By means of my deseribed wheels A and B
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and their ratchets ¢ and b, constructed and
arranged as described, in combination with
the pawls C and C/,as set forth, I am enabled
to actuate both the said wheels A and Bina
time-recording instrument by a single mag-
net and single local cireuit and avoid the
employment of intricate or duplicate mech-
anism for this purpose.

I have devised the circuit-closer D? which
I find preferable to use in combination with
the time-recording devices described. This
circuit-closer is composed of a flexible leaf-
spring d, constituting a contact-point, and a
rigid metal tongue d’, carried by a lever-arm
% whichin this case is an extension or part of
the pawl D’ beyond its pivot-point, as shown,
and this tongue d’ is permanently inclined
to the vertical axisof the spring d, and is ar-
ranged to project into and swing or move on
its pivot through the plane o° said spring, as
shown in Figs. 5 and 6. The under face of
the inclined tongue d’ is insulated or has a
surface of insulating material, asshown at d®

The operation of this circuit-closer is as
follows: As the inclined tongue ' is swung
downward on its pivot, which in this case is
effected by the pawl D’ riding upward to the
top edge. or point of a tooth on the revolving
ratchet D, the under or insulated face 8 of
said tongue engages and is traversed by the
free end of the spring d, the said spring be-
ing by the pressure thereby exerted upon it
flexed or deflected laterally during and per-
mitting said downward swingof said tongue,
When the tongue @' is swung or oscillated
reversely or upwardly on its pivot, which in
this case is effected by the descentof the pawl
D’ from the point of one tooth of the ratchet
D to the bottom of the next tooth, the upper
or naked face of the tongue ' engages and
is in electrical contact with and is traversed
by the spring d, said spring being by the
pressure thus exerted upon it flexed or de-
flected laterally reversely toits first-deseribed
movementduring and permitting said upward
swingofsaidtongue. Thetongued andspring
d are so proportioned relatively to each other
and the tongue ¢’ is swung or moved in its
upward and downward oscillations through

-such an are or distance that at the conclusion

of each said oscillation the tongue and spring
aredisengaged and theresiliency of the spring
returns its free end to a position immediately
above or below the tongue, as shown in Fig.
0. By means of these devices I am enabled,
when the tongue d’ is given a quick upward
oscillation on its pivot—as, for example, by
the operation of the pawl D’ over the teeth
of the ratchet D—to establish a quick and ef-
fective electrical contact between the tongue
d’ and spring d, thus constituting a circuit-
closer which is especially serviceable in elec-
trical instruments where a quick electrical
connection is demanded, and particularly in
a time-recording instrument, substantially as
herein described.

M?® is a magnet in a local cirenit N? as
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shown, and the armature m? of which serves
to effect the printing of the time-indices on
the wheels A and B upon the tape T, prefera-
bly through the medium of an ink-ribbon R,
interposed between the wheels and the tape,
substantially as shown.

When a signal is transmitted to the instru-

- ment by a succession of breaks in the main-
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line circuit N* and the local circuit N, in
which is the magnet M, is correspondingly
closed by the relay N% the armature m of
said magnet M, which prints the signal upon
the tape at the same time that it operates to
release the pallet X? by means of an arm «
on said armature engaging a detent-lever 2,
as indicated, and so setting the signal-print-
ing devices in motion, will also by means of
an arm n, fixed on said armature m and ar-
ranged substantially as shown, operate to
close the circuit N* by the engagement of said
arm n with the swinging contact-lever n’.
Said contact-lever »’ is so proportioned, piv-
oted, and weighted that when in normal po-
sitiorr it is to one side of and away from a
spring contact-point n? and the local cireunit
N?is thus open,-and that when the arm = is
drawn upward by the armature m it will lift
the lever n’ to and across and beyond the
point n®. The closing of the circuit N* by
the momentary contactof n’ and n® will actu-
ate the armature m? and thus effect the print-
ing of the time upon the tape T from wheels
A and B in advance of the impression of the
signal upon said tape by wheel W and arma-
ture m, and during the vibrations of arma-
ture m in printing the signal the arm n will
operate to sustain the lever n” above and be-

. yond and from contact with the point n2
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When the signal is thus printed, and the cir-
cuit N is therefore again open, the downward
vibration to its limit of the armature m will
cause the arm n to permit the lever #’ to
again have momentary contact with the point
n? as it crosses it in the return of said lever
to its normal position, whereupon the circuit
N? will be again momentarily closed and the
time be again imprinted upon the tape from
the time-wheels by the actuation of arma-
tare m?

Iregard this operation of closing the circuit
N? momentarily both before and after the sig-
nal is printed, and consequently the printing
of the time upon the recording-tape before
and after the signal-impressions, as very de-
sirable, as the exact time of the recording the
signal may thus be fixed upon the tape. In
the drawings I showupon the tape the signal
“32,” with the time-indication of “P, 1.34”
immediately preceding the signal-impression,
and the time-indieation of “P.1.35” imme-
diately following the signal, as illustrating
that such signal was received and recorded
between thirty-four and thirty-five minutes
past one o’clock in the afternoon. "I do not
limit myself, however, to the employment, in
connection with the signal and time-record-
ing devices named, of the arm-n, lever »’,and

point 7? to close the circuit N2 as any well-
known cireuit-closing device may be em-
ployed in such connection for this purpose,
and may effect the closing of the circuit N?
either before or after, or both before and af-

ter, the printing of the signal, so that the

time may be printed only before or after, or
both before and after, said printing of the
signal. i

What I claim as my invention, and desire
to secure by Letters Patent, is— ‘

1. In an electrical time-recording mechan-
ism, thecombination of independently-revolu-
ble time-indicating wheels A and B, pro-
vided,respectively, with ratchets @ and b, said
ratchet ¢ having the peripheral notch a? and:
pawls C (7, pivoted to an armature m’, and
provided with a uniting pivotal eross-piece ¢,
and adapted to respectively engage said
ratchets, substantially as and for the purpose
set forth, '

2. In an electrical time-recording mechan-
ism, the combination of independently-revolu-
ble time-indicating wheels A and B, pro-
vided, respectively, with ratchets ¢ and b, said
ratchet a having the peripheral notch o
pawls C and ¢/, pivoted to an armature m’ of
a magnet M’ and united by a pivotal cross-
piece ¢, and adapted to respectively engage
said ratchets, a ratchet D in and actuated by
a time-piece, a pawl D', engaging and oper-
ated by said ratchet, said ratchet and pawl
being in electrical circuit with said magnet,
and a circuit-closer operated by said pawl, sub-
stantially as and for the purpose set forth.

3. In an electrical time-recording mechan-
ism, the combination, with a revoluble min-
ute-indicating wheeland itsactuating-ratchet,
of an independently-revoluble hour-indicat-
ing wheel B, adapted to be rotated through
the distance of one of its peripheral faceg at
the conclusion of each complete revolution of
said minute-indicating wheel and having
upon its periphery twenty-four uniform di-
visional faces, upon each face of a successive
series of which throughout one half the cir-
cumference of the wheel is fixed index-type
indicating ante - meridian  hours, and upon
each face of a successive series of which
throughout the other half of the circumfer-
ence of said wheel is fixed index-type indi-
cating post-meridian hours, substantially as
and for the purpose set forth. -

4. In an electrical time-recording mechan-
ism, the combination, with time-indicating
wheels A and B, provided, respectively, with
actuating-ratchets ¢ andb, said ratchet ¢ hav-
ing the peripheral notch a? and pawls C and
(’, respectively engaging said ratchets and
united by a pivotal cross-piece ¢ and pivoted
to an armature m’ of a magnet M’ in electri-"
cal circuit with a time-piece, of a magnet M2
in a separate electrieal circuit, and its arma-
ture /% adapted to impinge upon the periph-
ery of both- of said time-indicating wheels si-
multaneously, substantially as and for the
purpose set forth:
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5. In an electrical recording mechanism,

the combination, with the revoluble time-re--

cording wheels, provided, respectively, with
ratehets ¢ and b, and pivotally-united pawls
C ¢/ and their actuating-magnet M’ and its
armaturen’,to which said pawls are pivoted,
and an armature m?®of a magnet M working
to the periphery of both said time-wheels, of
a signal-recording mechanism and an arm 7,
fixed tothe armature m of a magnet M, which
actuates said signal mechanism, a swinging
lever 0/, engaged by said arm, and a contact-
point 7%, Jocated in the path of said lever,
said lever and point being in an electrical
cireuit with said magnet M? substantially as
and for the purpose set forth.

6. The combination,in an electrical cireuit,
of a leaf-spring d, constituting a contact-
point, a rigid metal tongue d/, constituting a
circuit-closer, projecting into the plane of said
springand inclined to the vertical axis thereof,
an insulated face ® on said tongue, and a le-
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ver d? carrying said tongue and adapted to

oscillate the same across and in both diree-

tions beyond the free end of said spring in
the plane thereof, substantially as and for
the purpose set forth.

7. The combination,in an electrical cireuit,
of a leaf-spring d, constituting a contact-
point, a rigid metal tongue d’, constituting a
cireuit-closer, projecting into the planeof said
spring and inclined to the vertical axis thereof,
an insulated face ® on said tongue, and a le-
ver d?, carrying said tongue, together with a
revoluble ratchet D and its pawl D/, whichis
carried by and actuates said lever %, and a
magnet M’ and its armature m” in said eir-
cuit, substantially as and for the purpose set
forth.

FRANK B. WOOD.

Witnesses:
Mires W. GOODYEAR,
A. S, Frrew.
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