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1o all whom it may conceriv:

Be it known that I, RODERICK MA_GRAE a
- citizen of the United Stateﬂ, residingat Jersey

City, in the county of Hudson and State of
New Jersey, have invented certain new and
useful Improvements in Recording Appara-
tus, of whiech the following is a full, clear, and
Gxaet description.

The difficulty of keeping reliable records of
the daily operations and output of electric
light and power stations 1s familiar to every
station operator. The usual method of tak-
ing readings of the different instruments at
1@{?‘111&1‘ mtervals and entering them into a

| 100 -bhook from which curves are traced on the.

follewmﬂ day i1s unsatisfactory for several
reasons. With this method the amount of
clerical work necessary to be done in order to
produce curves that are sufficiently accurate

to be of any practical value 1s so great that

in the large majority of stations no attempt
is made to keep such records. It is easy to
see why too much confidence should not be
placed in the accuracy of records keptin this
manner when it is considered that usually
three or four persons are 1espon81ble for the
ficures from which one day’s curves are pro-
duced. The fact also that a switchboard op-
erator seldom has much experience in the
duties of an accountant and that he is obliged
to use writing material one moment and an
oil-can or similar piece of apparatus the next
is some excuse formanuscript that cannot be
deciphered even by the person who has writ-
ten it. The importance, however, or, rather,
the necessity of having trustworthy curves to
show how the conditions in an electric light
or poewer house vary from hour to hour 18 80
obvious that it is hardly necessary to dwell
upon it. Without such curves it 18 impossi-
ble to gain any definiteidea of where losses oc-

“curorinwhatdirection improvements should

be made in the operation of the plant. In
stations where storage batteries are used it

is absolutely necessary to keep accurate rec-

ords if losses in current and injury to the bat-
tery are to be avoided. In such stations the

switchboard operator should have constantly
before him something to show what work has
just been done by the battery in order that
he may be able to use the battery to the best |

' admnt&ge.

For this purpose ecurves traced
in the usual manner are obviously of noserv-
ice, as the occasion for which they are needed
arrives before the curves are plotted. When
one switchboard operator relieves another, he
should have the means of becoming thor-

oughly acquainted with all the conditions ex-

isting up to and at the time he comes on duty.
ThIS is necessary in order that he may know
what has to be attended to. To furnish this

information, the records should be complete

up to the time he takes charge and arranged

in such a manner that a person familiar with

the work ecan understand the whole situation
at a glance. This latter point is important,
because a switehboard operator usually has
so much to attend fo that he cannot devote
much of his time to finding out what has been

done by those who were on duty before him.

My invention was designed for the purpose
of diminishing to some extent the amount of
bookkeeping necessary to be done in keeping
station-records. The apparatus is operated
in much the same manner as a cash-register.
Its construction will be readily understood by
reference to the accompanying drawings, in
which—

- Figure 1 is a front elevation of Lhe meeha
anism removed from its case. Kig. 2 1s an
end elevation of the same. Iig. 3 is & detml

view of the time-stamp used in connection

with the invention, and Kig. 4 is a detail of
one of the operating o-shafts.

The instrument I have devised consists of
mechanism whereby the readings of the vari-
ous station instruments may be by very sim-
ple mechanical operations at once plotted

in curves upon a strip of paper, the several

curves indicating volts, amperes, number of
battery-cells, &c., all being plotted on a sin-
ole sheet or strip of paper and the instrument
being also adapted to indicate ampere or watt

‘hours. |
- A strip of paper A isled across a table ¢

and passes between a palr of gripping-rollers
b b, one of which is fitted with a ratchet-
wheel b? and a lever 6% carrying a pawl by
which it may be manually rotated a certain
digtance step by step to eonespondmwly feed
the paper. A number of pencils p p’ p*, &e.,
rest upon the surface of the paper and are
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carried by pencil-holders 7, attached, respec- | of the gearing has been brought into posi-

tively, to a series of rack-bars 7+’ 7%, &e., ar-
ranged 1n parallel planes closely adjacent to
each otherandadapted toslide longitudinally
In any suitable framework. With each rack
engages a pinion g on a shaft ¢’. The shaft
carries a hand-wheel ¢* by which the pinion
may be rotated and the rack connected with
1t adjusted longitudinally to properly locate
the pencil transversely upon the strip of pa-
per. 'T'he shaft ¢ carries on its front end an
index ¢°, moving in front of a dial ¢* upon
which the division-marks represent, in onein-
stance, volts, in another amperes, and in an-
other the number of battery-cells, and so on.

T'he operation of the instrument so far de-
scribed is as follows: The readings of the va-
rious instrumentsin the station are supposed
to be taken at regular intervals through the
day of, say, an hour. When theindieation of
acertain instrument has been noted,theindex
corresponding to that instrument is turned to
the position correspondingtothereading. For
instance,if the volt-meter indicates “490” the
Indexoftherecording instrument correspond-
ingtothe volt-meteris turned to “490” onthe
dial. "Thisthrows thecorresponding pencil to
a certain position onthe strip of paper. Like-
wise the ampere-pencil is set to correspond
with the reading of the ampere-meter and the
operation is repeated for each instrument
whose reading is to be recorded. When the
pencils have all been set, the handle 03, op-
erating the ratchet-wheel of the gripping-
rollers, is pulled and allowed to go back un-
der the action of its spring, thus feeding the
strip of paper forward a short distance, the
peneils dragging and recording their posi-
tions by a short mark upon the paper. An
hourhence wher the readings are again taken
the pencils are adjusted transversely upon
the paper, which movement is accompanied
by a transverse mark and the paper fed for-
ward the same distance as before to record
the new positions of the pencils. Thus the
records are made each time the readings are
talken. |

In order to indicate the intervals at which
the records are made, a time-stamp is used
which prints the liour, This consists of &
type-wheel 4, having the type arranged on its
periphery and mounted on a shaft with a gear-
wheel ¢ and supported in a frame #, pivoted
on the center #°. This center is the axle of
one of the gripping-rollers which moves the
strip of paper, and on it are mounted a pin-
ion £%, engaging with the gear?’, and a notched
disk . The pivoted frame #* is pulled in one
direction by a spring %, and a projection #* on
the frame, resting against the periphery of
disk %, normally prevents the movement of
the frame; but when a noteh in the disk is
presented to the projection the frame is al-
lowed to swing inward quickly and carry the
type-wheel against the edge of the strip of
paper opposite which it is placed and im-

- |

_  back to zero and then forward to <€36.”
press thereon the figure which by the rotation | will brin g index o

tion. An inking-ribbon /£ is interposed be-
tween the type-wheel and the paper. There
may be a noteh in the disk to correspond
with each movement of the gripping-rollers,
which would probably be the case if the read-
Ings were taken atlong intervals; hut obvi-
ously by a proper arrangement of the notches
in the disk the printing device may be caused
to act at any desired intervals. The fie-
ure indicating the time is printed opposite
that portion of one of the curves which was
made at the same time; but as the pencils are
in different planes obviously only one curve
could correspond exactly with the time; hut
slight allowances can be easily made for such
diserepancies.

When, as in the case of ampere and watt
hours, a time factor enters into the quantity
of which a record is desired, the dials are pro-
vided with two indexes, as shown in Ifig. 4,
represented, respectively, by ¢° and o. ¢°
moves at the same speed as the shaft, but o
is made to move at a speed proportionate
thereto, determined by the number of read-
ings taken per hour. This difference of mo-
tion 1s obtained by the train of gears shown
in Iig. 4. The gear ¢, which engages with
the rack, is tight on the shaft and carries a
pawl g, engaging with a ratchet-wheel ¢' on a
loose sleeve ¢°. The hub has a pinion ¢, giy-
Ing motion to the train of gears ¢*, ¢° and ",
the last of which carriesindex 0. YWhen the
hand-wheel ¢* is turned forward, the pawl
engages the ratchet-wheel and the index o is
carried forward a certain distance propor-
tional fo the distance traveled by the index
g°>; but when shaft ¢’ is rotated in the oppo-
site direction the pawl slips on the ratchet
and index o remains stationary, while index
g” travels backyward. The proportion exist-
ing between the movements of the two in-
dexes when they travel together depends
upon the number of readings taken per hour,
as above stated. Ifor instance, if four read-
Ings per hour are taken the index o will
travel at one-fourth the speed of the index
g°. Index ¢°shows the position of the pencil,
which is tracing the ampere-curve, while in-
dex ¢ indicates ampere-hours. The opera-
tion is as follows:

Suppose ampere readings are to he taken
every quarter of an hour and that we start
with both indexes at zero. Let the first read-
ing be, say, twenty amperes. Index ¢ is
moved up to ““20,” while index o moves to
*5,” being one-fourth of the distance trav-
eled by the index ¢°. Let the second read-
ing be twenty-four amperes. Index ¢ is
moved back to zero, during which opera-
tion index o does not move. Index ¢° is then

movedup to ‘2.4, and at the same time index
0 MOvVes up sIX more points, bringing it to
*11.” Let the third reading be thirty-six
then, as before, index ¢®is turned
"This
nine points farther or to

amperes.
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be twelve amperes. The same operation being

- repeated, index o will read twenty-three am-

IO

20

peres, and as the hour is finished 1t indicates

twenty-three ampere-hours.

- Without the reducing-gearing between the
two indexes—that is, when the two indexes
travel forward together—if the readings aro
taken at every quarter of an hour the indi-
cation of the index o would have to be di-
vided by four to indicate ampere-hours.

The strip of paper on which the curves are
traced may be torn off at the end of each
day and filed away; but it furnishes at all
times from the moment the readings are taken
the amount of WOPL done and being done by

the station.

Having thus described my invention, 1

elaim—

1. Inarecording appa,mtus the combination

of a plurality of peneﬂ holders, a plurality
~of rack-bars carrying the same, a plur ality

of shafts carrying gears respectively engag-

Let the reading at the end of an hour

ing with said racks, means for rotating said
shafts, and indexes also carried by said shatts,
substantially as described.

2. In a recording device, the combination
of feeding devices for a strip of paper, shift-
ing pencﬂ-holdevs arranged tomove the pen-
(3118 from one position to &nother upon the pa-
per, and a time-stamp opemted by the paper-
feedmn device, substantially as deseribed.

3. 111 a recording apparatus, a shatt, two

I indexes moved ‘thereby, one of said indezes

traveling in both directions with the shaff
and means whereby the other index travels
in one direction only with the shaft, all in
combination with a movable pencil-holder
having a motion corresponding to one of the
indexes, substantially as deseribed.
In witness whereof I subseribe my signa-
ture in presence of two witnesses.
RODERICK. MACRAEK.
Witnesses:
Wun. C. GiLL,
. K. SUBENECK.
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