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Lo all whom it may concern:

Be it known that I, Byrox G. Coux, a
citizen of the United States, residing at
Lakewood, in the county of Cuyahoga and
State of Ohio, have invented a certain new
and useful Improvement in Recording De-
vices, of which the following is a full, clear,
and exact description, reference being had
to the accompanying drawings.

This invention relates to recording de-
vices, and is particularly adapted for use
in time study work.

In time study work it has been customary
to record the time required for a given op-
eration by observing, on a stop watch, the
interval between the starting and stopping
of the operation, and by making the proper
entries in a note book. Under this system
much time is lost by handling the stop watch
and by reason of the fact that only one
operation or component part thereof may be
ohserved at one reading, To make a com-
plete time study of a complicated mechanical
operation, wherein the individual motions
overlap one another in point of time, it is
nevessary for the operator to repeat the en-
tire operation and to separately time each in-
dividual part thereof.” After the record Is
completed an additional chart is usually
made to show the time relation between
the several parts of the operation, where
upon unnecessary duplication is encountered
and considerable time i¢ lost. Ifarthes-
more, the use of a stop watch often creates
a distracting influence upon the workmen
and the influence is detrimental, in so far as
the workman is apt to vary the speed of the
particular operation, intentionally or other-
wise, and a standard is set which is inaccu-
rate.

An object of my invention is the provi-
sion of means adapted for use in time study
work whereby accurate and permanent
records of observations may be made with-
out the use of a stop watch.

Another object is the provision of a de-
vice which will permit a complete time study
of a complicated operation, without neces-
sitating a repetition of any part thereof,
and which will enable production of a com-
plete time study chart during a single ob-
servation period. One of the advanta%es
of a complete chart is that an accurate analy-

~ sis may be made of any time study problem.

Serial No. 422,441.

One can thereby readily ascertain the extent
with which one operation overlaps another
in point of time.

Still another object is the provision of
recording means that may be operated with-
out creating a distracting influence upon
workmen, and which will therefore produce
an accurate chart on which an average rate
may be set for a given operation.

T accomplish the above objects by pro-
viding a record sheet having graduations at
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definite intervals designating periods of time -

and T provide means for moving this sheet
at a uniform rate past a stationary mark.
That portion of the sheet adjacent the sta-
tionary mark is exposed to view whereby
suitable notations pertaining to the work
observations may be written thereon.
Furthermore, I provide means for holding
the chart, which means is of such character
that the chart may be quickly removed and
readily replaced after the completion of each
time study observation.

The means for accomplishing the above
and other objects will be more fully set forth
in the following description which relates
to the drawings, and the essential charac-
teristics will be set forth in the claims.

In the drawings Fig. 1 is a plan of a time
stndy device embodying the features of my
invention: Fig. 2 is a longitudinal section
thrn the device, shown in Fig. 1; Fig. 3 is
a plan partly in section of a device having
the outer casing removed; Fig. 4 is a per-
gpective showing the frame construction;
Wig. 5 is a perspective showing the exterior
casing: Figs. 6 and 7 are details of frame
construction.

Broadly speaking, my invention com-
prises the mounting of a movable chart
within a convenient casing and the provision
of means for moving the chart at a uniform
rate past a stationary point. Any conven-
jent means for moving the sheet at such a
speed may be employed to carry out my in-
vention. and consequently I do not wish to
limit myself to the specific mechanism which
will be hereinafter described.

Designating the parts shown in the draw-
ings by the use of reference characters, 10
represents a time study sheet or chart, which
is held in a casing 11, and is caused to move
past a stationary point 12, at a uniform rate,
by mechanism contained within the casing.
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The means for moving the chart may com-
prise a clock mechanism suitably geared to
2 winding roll 13 at one end of the casing,
while the means for causing movement at
a uniform rate may comprise a retard-
ing mechanism connected. to a feed roll 14
at the other end of the casing. Suitable
means are provided at each end of the cas-
ing to facilitate the insertion of a new roll
and removal of a used roll. '

The time study sheet or chart comprizes
a roll 15, which is adapted to be held at
one end of the casing and to be passed across
the ‘aperture 16 in the casing 11 and then
to be wound upon the winding roll 13, The
time study chart 10 has sufficient width, that
characters or notes may be conveniently
written across the face thereof; at the same
time the entire device may be small enough
to be readily carried in the operator’s pocket.
The length of the chart may be an arbi-
trary amount to enable notes to be taken
on time study work requiring one or more
hours. Furthermore, T prefer to have the
chart of such size, that it may he folded
and conveniently filed in a 8”x'5” card in-
dex.

Along the marginal edge of the chart I
provide a series of characters 17, periodi-
cally spaced, and arranged to designate in-
tervals of time, and I have fonnd that an
arrangement. having ten units per minute is
suitable for time study work, so. that one
of the units is caused to pass the stationary
point every six seconds. Since the chart
moves slowly across the window or aperture,
the operator has sufficient time to make any
notations on ‘the exposed surface of the
chart; whereupon a complete finighed report
of any time study problem is thereby at-
tained during one observation period..

The means for holding the time chart may
comprise an. interior frame having longi-
tudinal members 20, 21 connected by trans-
verse members 22, 23 and the gear casing 94,

The longitudinal members must have sut-
ficient thickness to provide a rigid strue-
ture for supporting the feed and winding
roll, together with the gearing for the driv-
ing - niechanism. The shape of the inner
frame is complementary to the outer casing
11, and is adapted to be held therein, either
by a spring latch connection, or by a tight
fitting engagement hetween the abutting
surfaces. , o

The outer casing 11 preferably comprizses
a structure having rounded ends 25, 26,
whereby the casing may be conveniently
carried and be free from any sharp pro-
jections. ~ One side of the casing 27 is open,
g0 that the inner frame may be inserted
therein, while the opposite side may -be
closed, to act as an abutting surface for
one of the longitudinal members on the in-
ner frame. '

1,443,732

The moving elements, which T have em-
ployed for operating the time study chart,
may be classified into a driving mechanisi.
and & retarding meclhanism. The driving
mechanism is preferably geared to the wind-
ing roll 13, thru the spur gears 30, 31,
82, by a spring motor within the casing 33.
Suitable gearing connects the shaft 34, ou
which the spring motor is mounted, with the
shaft 35,on which the spur gear 82is carried.
The lower end of the motor shaft mav be sup-
ported within the gear'box 24, upon a brac-
ing member 86, which extends from one side
37 of the gear casing to the other side 38,
while the upper end thereof is free to ro.
tate in the top of the gear casing.

The retarding mechaznism is preferably
mounted, as indicated, in the gear hox 24, antl
connected thru suitable gearing to the feed
roll 14, and is operable independently of the
driving mechanism. The gearing which 1
have shown comprises spur gears 40, 41,
which operate the worm 49 and worm wheel
43, An escapement wheel 44 i mounted on
the same shaft on which the worm wheel is
carried, and an escapement member 45 actu-
ated by a balance wheel 46 is employed to
limit the speed at which the feed rofil may
move. _

As shown in Fig. 5 the window 16 may be
cut in one of the flat surfaces of the outer
casing, and this window is so positicned,
with reference to the inner frame, that the
upper surface 28 of the gear box 24 will
Le positioned directly beneath the window,
thereby providing a writing table. To fa-
cilitate the insertion of the motor and gear

ing, the gear casing may be a U-shaped

member having the closed end 28, for the

table, and the legs 87, 38, for end supports.
The lower ends of the supports may be
connected with the reinforcing members 3¢,
39, to support one end of the gear shafts.
The feed roll 14 is preferably constructed
of rubber and is mounted on a shaft 50,
the ends 51, 52, of which are journaled in
the longitudinal members 20, 91, of the
frame. Paper guides 53 are mounted on
each end of the feed roll and are spaced
apart an amount sufficient to permit the
paper to move without skewing across the
surface of the roll. When the paper chart
is positioned over the feed roll across the
table and wound upon the winding roll 13,
then a constant tension is placed upon the
paper by the driving mechanism. The chart
is prevented from slipping by the friction
between the feed roll and the paper, where-
upon the chart is allowed to move only a
a predetedmined speed, which is regulated
by the size of the escapement mechanism.
A convenient manner for holding the sup-
ply roll 15 comprises a two-part housing,
one part 60 thereof, being rigid with the lon-
gitudinal members 20, 21, of the frame, and
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the other part 61 thereof being hinged at 62
and spring pressed upwardly toward the
stationary part 60. The spring for urging
the movable part upwardly may be an axial
spring mounted in any well known manner
upon the hinge 62. The lower portion 63, of
the stationary part 60, is rounded upwardly
to provide a convenient guiding surface for
the paper chart, and to effect a backward
bend upon the paper, whereby any tendency
toward wrinkling and bending are overcome.
This roll housing may be stamped from
sheet metal and may be provided with suit-
able tongues 64, which are adapted to be
welded to the longitudinal members of the
inner frame.

The winding roll 13 may be journaled at
63, 66, to the longitudinal members of the
inner frame and be held therein by the ten-
sion, exerted by the driving mechanism upon
the chart. The gear 30 is rigid with the roll
13 and is carried preferably intermediate
one of the longitudinal members of the
frame and the paper guide 67. The end of
the members 20, 21, are slotted as at 68, 69,
to provide for removably securing the roll
to the frame. To enable the paper to be
readily removed from the roll 13, I provide
a slot 70 which extends longitudinally of
the roll, from one end thereof to a point 71
near the other end thereof. This slot or kerf
is adapted to receive the end of the chart and

- to hold it while the mechanism is in opera-

35

40

45

50

55

60

(1

tion. After a roll is completely wound,
then it may be removed from the frame and
the paper slipped from the end.

A convenient means for stopping the time
study chart comprises the lever 72, which is
pivoted at 73, and which has one end T4,
thereof adapted to abut the periphery of
the balance or fly wheel 46. A tongue 75
extends outwardly thru the longitudinal
member 21 so that the lever may be manu-
ally moved into or out of engagement with
the balance wheel. The lever is shown in
engagement with the wheel, in which posi-
tion the chart is prevented from moving.
The position shown in dotted lines, however,
represents the position wherein the chart i8
free to move across the upper surface of the
gear casing.

In Fig. 7 I have shown a portion of the
gear casing with one of the operating shafts
mounted therein. It will be noted that the
shaft extends only part way into the top of
the casing and that a boss 76 is provided to
give sufficient metal for permitting a hole
to be drilled into the casing and the shaft
to be supported therein. The purpose for
such a construction is to prevent oil or lubri-
cating material from entering the table top
and discoloring the time study chart. Fur-
thermore, such a construction provides a
smooth surface so that notes may be effec-
tively made upon the paper.

The operation of my invention is as fol-
lows :— ,

Assuming that the casing 11 is removed
from the inner frame, then to insert the roll
the operator opens the movable part 61, of
the feed roll housing, against the tension of
the spring in the hinge 62 and inserts the roll
15. The end of the roll is carried aronnd the
curved portion 63 of the housing 60, then
over the feed roll 14 and across the upper
surface of the gear casing 24, The end 1s
then inserted into the kerf 70, on the wind
roll 13, and is wound manually, a few times,
before the roll is slipped into the notches
68, 69, and engaged by the gear 31.

‘Atfter the winding roll is inserted into po-
sition, the spring motor is wound, and the
outer casing is fitted over the inner frame,
in such manner, that the window 16 is in
registration with the upper surface of the
gear casing, and consequently with a por-
tion of the chart. The lever 72 is then
moved out of engagement with the balance
wheel 46 by manually moving the tongue 5,
which extends beyond the frame, whereupon
the chart is set in motion and the device is
ready for use.

From the foregoing deseription it will be
seen that I have provided a time recording
device suitable for carrying out time study
work without the use of a stop watch. My
device, being capable of housing a time
study chart in roll form, provides for a com-
plete chart in one observation period. After
the observations have been made, the com-
pleted chart may be quickly removed: from
the roll and a new one readily inserted
within the device. ' _

Having thus deseribed my invention, I
claim :—

1. A recording device comprising a frane
having a size convenient to be concealed in
the hand, a table positioned near the mid-
dle of the frame, a casing complementary to
the frame and arranged to closely embrace
the. walls. thereof, said casing having an
aperture in registration with said table, a
chart having characters periodically spaced
thereon, means beneath the table for mov-
ing the chart, and means whereby the frame
may be moved relatively to the casing for
inserting a new chart.

2. A recording device comprising a cas-
ing having a size convenient to be concealed
in the hand, and having an aperture ex-
tending through the top thereof, a frame
substantially complementary to the casing
and adapted to be inserted therein, a table
carried by the frame and positioned directly
beneath the aperture, a chart extending
lengthwise of the frame, intermediate the
table and the aperture, a feed roll at one end
of the frame, a winding roll at the other
end thereof, means beneath the table and in-
termediate the rolls for moving the chart at
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a uniform rate, and means: whereby the
frame may be removed as an entity from the
casing for replenishing a used chart.

3. A recording device having in' combina-
tion a casing having an aperture in one side
thereof, a frame adapted to be inserted
within said casing and to be ctosely embraced
thereby, a table comprising a U -shaped
member having the intermediate portion
thereof in registration with said aperture, a
chart movable across said table, supply and
winding rolls spaced on oppesite énds of the
table, a guide roll adjacent the supply roll;
means geared to the winding roll for moving
the chart, and other means geared to the
guide roll for controlling the speed of the
chart. S o SR

4. In combination, a frame having a size
convenient to be concealed in the hand; and
comprising & pair of side members substan-
tially similar in form and positioned parallel
to each other, a ‘continuous casing in- close
fitting engagement with. the ‘frame, said
casing having one side thereof open where-

by the frame provides a closure for the cas-

Ing, a supply roll and winding roll carried
at opposite ends of the frame, a chart pass-
ing from one roll to the other and length-
wise of the frame, a spring actuated mech-
anism geared to one of the rolls for moving

to another roll at the other end of the frame
for regulating the chart speed. = -

5. In a device of the character described,
the combination with: a continuous casing
having a size convenient to be concealed in
the palm of the hand, a frame complemen-
tary thereto and slidably mounted therein, a
chart adapted to be moved intermediate the
frame and the casing, and longitudinally
thereof, a supply drum and winding drum
positioned at opposite ends of the frame,
said framehaving notchesextending obliquely
and outwardly therefrom whereby the drum
may be lifted from the frame, and spring
actuated means intermediate the drums, and
geared to one of them, for moving the chart
at a uniform rate of speed.

6. In a time recording device, the com-
bination with a one-piece casing comprising a
substantially flat member having one side
thereof open, and having a size convenient
to be concealed in the palm of the hand, a
frame in close fitting engagement with the
interior of the casing, one side of the frame

forming a closure for said casing, a chart
movable longitudinally of the frame, a sup-
ply roll and winding roll therefor, a sup-
ply roll compartment comprising a hinged
member s¢ arranged that the chart passes
between the free end of the hinged portion
and ‘body portion of said compartment, a
guide roll adjacent the compartment, a
spring - actuated mechanism geared to the
winding roll for moving the chart, and
escapement means geared to the guide roll
for maintaining the chart speed at a uniform
rate. '

7. In combination, a frame having a size
convenient to. be concealed in the hand,
a casing closely embracing the frame and
comprising a_closure therefor, a, supply roll
mounted at one end of the frame and a
winding roll mounted at the other end there-
of,-and removably secured thereto, a chart
extending between the rolls and longitudi-
nally. of the frame, a table carried by the
frame and extending beneath said chart
spring actuated, mechanism connected with
the winding roll for moving the chart, and
independent mechanism connected with the
chart for permitting it to be moved at a
uniform rate. -

8. In combination, a casing having a size
sufficient to be concealed in the palm of the
hand, a frame having substantially parallel
side members which are complementary  to
the interior. of the casing, one of said mem-
bers comprising a closure for the casing, a
chart, a winding roll at one end of the frame,
a supply roll at the other end thereof, each
of said rolls being carried by the frame, a
supply - roll - compartment comprising an

elongated guide, a hinged cover therefor,

and means for pressing the free end of the
cover into engagement with the guide,
whereby pressure is exerted on a chart pass-
ing therebetween. ‘ ‘

9. A ‘recording device comprising two
complementary casings, one slidably mount-
ed within the other and each having a size con-
venient to be concealed in the hand, a paper
strip within ' the inner casing, means for
moving said strip, and means whereby char-
acters may be manually written on the strip
while it is being moved.

In testimony whereof, I hereunto affix
my signature.

BYRON G. COOK.
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