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1o all whom it may concern: |
Be it known that we, ErNEsT A. QAKES

and PrTER A. COONEY, citizens of the United |

States, residing at Chicago, in the county of
Cool: and State of Itlinois, have invented cer-
tain new and useful Improvements in Re-
corders, of which the following is a specifica-
tion. - '
1t s often desirable in'a factory or other in-
stibution, for various reasons, to have a rec-
ord of the exact number of hours each piece

of apparatus, machine tool, or other machine

in the factory is in operation during each
day, the length of tiime each machine is idle,

and the time of day when the operation of |.
Cany machie is started and stopped. |

This invention refers to an automatic
tiechanism for producing sueh a record.
wil be understood from the accompanying

Cdrawings and deseription, the various ma-

chines are electrically connected with the re-
cording mechanisim, and the stariing and
stopping of each machine is duly registered
upon a properly ruled sheet spread upon the
recorder drum. f
in the accompanying drawings, Ficure 1
15 a front elevation, partly in section, of a re-
cordaer embodying the features of our inven-
t1o1:,
cordder.  Vig. 2 is afragmental detail view of
the escapement mechanism.  Fig. 4 s a dia-
oranyiilustrating the manner in which the re-

corder 1s connected with one of the machines
Kig.

whose operation it is desired to record.
518 a detarl seefional view througeh the series
of electro-maenets. O

rhie embodiument herein shown of our in-

ovenuton  comprises  a supporting frame 1

lormed of the base 2 and the stde members 3
and 4. Aris 5 projecting forwardly and up-
waldly from said side menibers are conneet-
od by two bars 6 and 7, o each of which bars
is secured o plurality of horseshoe electro-
wagnets § and 4. The electromagnets 8 are
arranged with their poles extending up-
wardly and the row of electromagnets 9 with
their poles extending downwardly. Unpon a
fixed shaft 10 extendine between the arms 5
15 pivotally supported a number of bell-crank
levers i1, one for each of the electromagnets
S and 9. One arm 12 of each of said bell-
crank levers has attached thereto an arma-
ture i3 and the other arm 14 i1s provided at
1ts fower end with a suitable marking device
15, such as a pencil or pen point or tracing
device. Said marking gieviaes; are arranged

As

ing. 2 1s an end elevation of said re- |
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well as longitudinaily slidable upon it

to bear upon the periphery of a cylindrical
drum to be later herein described and are
normally held out of contact with said drum
by means of coiled springs 15 extending be-
tween the lever-arms 14 and the bar 6.
It will be noted. that the two coils consti-
tuting each electromagnet are.arranged one
behind the other for the sake of compactness
m arrangement, and that the two series of
electromagnets 8 and 9 are located out of
alinement with each other so that the bell-
crank levers 11 for both series of electro-
magnets may be supported upon the same
shaft.

Upon a shait 17 rotatably supported in

-the side members 3 and 4 is loosely mounted

a cyhnder 18 supported upon said shaft by
means of the hubs 19 and the spoke-arms
20, saxd hubs being rigidly mounted upon a
sleeve 21 surrounding the shaft 17. The
cylinder 18 1s provided with any suitable
means (not herein shown) for securing a
sneet of paper upen its periphery, upon
which sheet the marking devices 15 are ar-
ranged to bear. For rotating the cylinder
18 we provide a cotled {clock) spring 22, the

mnmer end of which spring is attached to a
spring  bareel 23 rotatably mounted upon
thie shait 17, the outer end of said spring
bemng fixed to a pin 21 supported 1n the end
member 3 aond & bracket 25 fixed to said
end member.  Upon the sprine barrel 23
are fixed two ratehiets 26 and 27, one at each
side of the spring 22, The teeth of the
ratehed wheel 26 are adapted to be engaged
by a pawl 28 carvied by a winding crank 29
rotatably wounted apen the stiaft 17, Dur-
ing the operation of the recorder the pawl 28
15 held out of encavemnent with its ratchet
wheel 26, An arm 30 1s rigidly mounted
upon the shaft 17 adiacent to the ratchet

wheel 27, sav!l arm earrying o pawl 31
adapted to engage the teeth of sard ratehet

wheel. | -

One end of the sleeve 21 upon which the
cyiinder 18 is mounted projects bevond the
adjacent hub 19, and there i O

a pin 320 Upon the shait 17 adiacent i
the mn 52 1s & eluteh collar 33 havine a noteh
34 1 one of its ends adanted to receive the
pin 532, said collar being splined to sald shaft
and therefore rotutable with the shaft as
in
one end of the collar 33 1z o veripheral groove

f
- i. e o
,__j M - L .‘ .E-. I".'

P

v
L]

L

R M
b L
" vy i)

¥
[ ]

60

GO

70

80

¥ &
oyt o

90

0%

e d
JeLs

i(,-"

35 adapted to yeceive studs 56 upon the

forked upper end’of 2 cluteh lever 37. Said
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_lever*is“pivota,lly supported upon a stud 38 .'-

projecting from the side member 4, -and af-
fords means for sliding the clutch collar 33

longitudinally on the shaft 17 to-engage and

disengage said collar and the pin 32..

The rotation of the shaft 17 .1s controlled_

by means of an escapement meehanism 39

~of any common or preferred form. Said
~ mechanism is supporfed upon arms 40 and

10

41 formed upon the side member 4.
Each of the electromagnets 8 and 9 is in-

cluded in an electrical circuit with a circuit-

opening and «closing device arranged to be

 actuated by the apparatus, machine or mech-

1o

anism whose time of operation 1s to be re-

~ corded, the circuit being arranged - to be

closed when the machine is placed 1n oper-

~ation and opened when .the machine 1is
- stopped. The precise manner of actuating

20

25

the circuit-opening and closing device will

depend, of course, upon the character of the
particular machine or apparatus, but 1n most

‘cases the device will be arranged to be actu-

ated by the operation of the starting and
stopping mechanism of the machine. Fig. 4

is a diagrammatic illustration of one method

of including the starting and stopping mech-

anism of a machine in the recorder circutt.

30

42 is a lever for operating the reversing
clutch of a machine. Said lever carries two

contaet blades 43 and 44, the blades 43 being

adapted to enter between two spring blades

" 45 and 46, and the blade 44 being adapted

35

to lie between two spring blades 47 and 48.

Theblades 45 and 47 are electrically connected
with one end of the winding of the electro-

 magnet, and the blades 46 and 48 with the

40

opposite end of the winding.
49 is a battery or other suitable source ot
electrical energy. | o
If desired the recorder may be inelosed

within a suitable casing (not herein shown),

- which casing may be provided with glass-

45

20

29

- blank sheet or ehart suitably ruled and in-

60

covered sight openings through which the

operation of the marking devices and the rec-

ord made by them may be observed.

- In practice, each machine, apparatus, or

mechanism in the factory, whose operation
it is desired to record, is electrically connect-

‘ed with one of the electromagnets 8 and 9 of
the recorder in such a way that a circuit will

be closed through the electromagnet when
the machine is placed in operation, and so
that the circuit will be opened when the op-
eration of the machine ‘ceases. The cylin-
der 18 is provided upon its periphery with a

scribed to indicate the twelve working hours
of a day or any desired portion thereof - The
coiled spring 22 is wound up by a succession
of partial rotations of the crank 29, and the

- escapement mechanism started, thus rotat-

ing the cylinder. The marking devices 15
are normally held out of contact with the

65 chart upon the cylinder 18 by means of the |

‘when each machine in the factory

871,434 . -

coiled s‘plfings 16, but when one of the ma-

chines connected with the recorder is placed

in operation an electric circuit is closed
through one of the electromagnets,-and the

| armature 13 for said electromagnet-attraet-

ed, thereby throwing the marking device as-

tact with the chart upon the cylinder -18.

The marking device 15 is thus held in con-

tact with the chart so long as the machine 1s
in operation. The cylinder 18 meanwhile

rotates and the marking device traces a line -

upon the chart. The latter having been
the time division of said chart corresponding
with the time of day that the recorder was
started directly beneath the row of marking
devices 15, it will be seen that the line traced

a time division on the chart corresponding
with the time of day when the machine was
placed in operation, and will end when the
machine is stopped, the circuit opened, and
the marking device raised from the paper.
Arecord is thus obtained of the time of day

in operation and stopped, the length of time
the machine is used, and the intervals, if
any, during which the machine was idle.

When the record sheet is to be removed,
the cylinder 18 is unclutched from the shaft
17, the sheet removed and a new sheet sub-
stituted therefor, said new sheet occupying

‘the same position upon the cylinder as the
former sheet did, the eylinder 18 manually

rotated onward to the extent that. the éh_a_ft
17 has rotated in the meantime, and said

70

sociated with said electromagnet into con-

70

-placed upon the cylinder 18 so as to bring

80

by an actuated marking device will begin at

85

90

is placed

95

100

cylinder connected with the shaft by means

of the clutch 32 33.. . -
We are aware that various changes can be

of the parts and circuits of the apparatus
herein shown and described. ~Said embodi-
ment is largely illustrative, and is capable of
modification to adapt it to use with various

106
made in the construction and arrangement .

110

types of machines and apparatus. We.

therefore desire to have it understood that

we do not limit ourselves to the precise de- -

tails herein shown and described.

" We claim as our invention: -
1. In a recorder, in combination, a sup-

porting frame; a chart-supporting drum

115

mounted in said frame; means for supporting

a pluraiity of electromagnets in said frame;
said magnets being arranged in a'plurality
of rows and the magnets of one row stag-

‘gered with relation to those of the other row

a shaft; a 'Yilurality of bell-crank levers on
t

said shaft, there being one lever for each elec-

‘tromagnet, one arm of each lever extending
horizontally; and the other vertically, the
| horizontal arms of alternate levers extend-
ing in.opposite directions; an armature upon -

the horizontal arm of each lever; a marking
device upon each vertically extending arm;
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‘ment with the said pin.
15

- 871,434 "'

and means tending to move said levers to !
withdraw said marking devices from said
drum, ‘and said armatures Trom said electro-
magnets. .

2. In a recorder in combination, a sup- |
porting frame, a shaft mounted ther in X
means for driving said shaft: a sleeve.upon
sald shaft; & drum upon said sleeve having a
hub; a pin upon said sleeve: a clutch collar
splined to the shaft adjacent said pin and
provided with a notch adapted to be en-
gaged by said pin; and means for moving
sald notched collar into and out of engage-

3. In arecorder in combination, a support-

f

3

ing frame, a shaft mounted therein: Means
for driving said shaft: a sleeve upon said
shaft ; a drum upon said sleeve having a hub;
a pin upon said sleeve; a clutch collar splined |
to the shaft adjacent said pin and provided 20
at one end with a notch adapted to be en-
gaged by said pin, and having at the other
end a peripheral groove; and a clutch lever
engaging in said groove.

-~ ERNEST A. OAKES.
_ - PETER A. COONEY.
- Witnesses:
L. L. MILLER, |
GEORGE L. CHINDAHL,
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