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3 Claims.

The present invention relates to apparatus for
recording the successive operations of g machine,
and more particularly to machines of the kind
effecting a reciprocating or rhythmic motion,
such as for -instance, self-acting, embossing
presses and similarly operating machines.

It is a purpose of the invention to provide an
apparatus which permits of controlling by means
of a graph traced on a recording sheet the num-
ber of operations carried out by the machine, the
time elapsed between two successive operations,
the time during which the machine has been in-
operative and the abnormal conditions that may
have taken place during the action of the record-
ing apparatus.

The apparatus in accordance with the inven-
tion is essentially characterized by a carrying
member for the recording sheet, capabie of keep-
ing the latter in uniform motion, a stylographic
writing member mounted on the armature of an
electromagnet in such manner that energizing
of said electromagnet causes the writing member
to trace a line upon said recording sheet, said
electromagnet being mounted upon a carriage
guided to travel in a transverse direction with
regard to said recording sheet and moved by a
source of power synchronized with said recording
sheet; the apparatus furthermore includes elec-
trical contacting means mounted between a sta-
tionary portion and a movable portion of the
machine to be controlled to send an impulse to
said electromagnet in synchronized relation tothe
rhythm of successive operations of said machine,

The present invention will be fully described
hereinafter by way of example in a preferred em-
bodiment thereof which is disclosed in the accom-
panying drawings, in which:
 Figure 1 is a front view of the apparatus ac-
cording to the invention.

Figure 2 is a partial view in elevation of the
right hand end of the apparatus.

Figure 3 is a cross sectional
3—3 of Figure 1.

Figure 4 is a cross section taken on the line
4—4 of Figure 1.

Figure 5 is a longitudinal section of the con-
tacting device.

Figure 6 is a wiring diagram of the apparatus.

The apparatus as illustrated, comprises a hor-

view on the line

izontal cylinder | rotatably journalled on a sta- :

tionary shaft 2 supported by a standard 3 dis-
posed on a base plate 4. The end of the cylinder
| opposite the standard 3 carries an axial pivot
5 integral with the cylinder and provided with a
pin 6 engaging co-operating notches 1 of a sleeve
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8 coaxial with said pivot 5 which latter pene-
trates into said sleeve. The sleeve 8 is secured
upon the bushing of the minute hand 9 of a clock
10 in such manner that the cylinder { will ro-
tate jointly with said minyute hand, that is to say,
that it will complete a full turn in one hour,
Around the cylinder { is wrapped a paper sheet
11 having printed thereon at its left hand side
a number of divisions 12 which stand for min-
utes, the marks corresponding to five minutes’
intervals being preferably longer than the inter-
mediate ones, and digits 13 beside said marks in-
dicating the corresponding minutes.

In front of said cylinder { two horizontal and
parallel bars [4 are supported at their ends by a
pair of brackets I5 secured upon the base plate
4. Said bars 14 are intended to serve as guiding
means for a carriage 16 permitting the latter to
travel in a parallel direction to the cylinder {.
The carriage {6 has mounted thereon a stylo-
graphic device including an electromagnet {7 se-
cured on said carriage and having an armature
18 in a substantially vertical position placed in
front of the poles of said electromagnet and
mounted on the end of a flexible meta]l sheet 18
secured in turn on said carriage. This resilient
mounting permits the armature {8 to be attracted
by the electromagnet each time the latter is en-
ergized and to separate therefrom when the
magnetic attraction becomes inoperative. Said
armature carries at its upper end g fiexible metal
sheet 20 disposed parallel to the cylinder { and
carrying at its end the stylographic member 2i
arranged to bear perpendicularly against the
sheet of paper {1 at the level of the horizontal di-~
ameter of the cylinder {. The carriage {6 car-
ries a regulating screw 22 against the end where-
of the armature is made to bear in its inoperative
position, thus permitting said screw to regulate
the exact position of said armature, The latter
carries a metal contacting member in the shape
of an angular bracket 23 and insulated from the
armature by means of an insulating pad 24. In
front of said contacting member 23 two flexible
metal tongues 25 are fastened in horizontal posi-
tion upon an insulating pad 26 carried by the
carriage 16. In the inoperative position of the
armature the contacting member 23 is separated
from the tongues 25; however, when the armature
I8 is attracted by the electromagnet {1, said mem-
ber 23 will bear upon the pair of tongues 25
bridging them to a purpose which will be ex-
plained hereinafter, A device is also provided by
which the carriage 16 may be shifted to the right
on its guides when the cylinder | completes g
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full turn. Said device comprises a shaft 27 par-
allel to the cylinder | and rotatably journalled
in bearings carried in the brackets 15. The shaft
21 rotates in synchronized relation to the clock
10 by a transmission of gears 28 transmitting to
said shaft the motion of & convenient part of
the clockwork mechanism. The shaft 27 carries
secured thereto a number of discs 29 spaced at
even intervals, each disc being provided with a
radial notch 30." The carriage 16 has in front of
sald shaft 27 a stop 3{ of such section that it
may freely pass through the notches 30; said stop’
forming the end of a rod 32 guided as to move

. at right angles to said shaft 21, by means of a
guide 33 forming part of the carriage 16 and hav-
ing a compression spring 34 keeping normally
said rod in its end position in which the stop 31
projects in the way of the discs 29. At its other
end opposite the one carrying the stop, said rod
has a head 3% serving as a handle for pulling it
backwards by hand at the end of the travel of the
carriage to withdraw the stop out of the reach of
the discs and to permit return of the carriage to
its starting position. The position of the notches
of two adjacent discs is such that they do not
face each other, the stop 31, after passing through
one of the notches facing the full portion of the
following disc. Said position of the notches is
also such that the stop 31 will face the notch of
the disc against which it bears, in the precise
moment when the cylinder | has completed a full
turn. The number of discs 29 is equal to the num-
ber of turns to be completed by the cylinder to
fill a record sheet {1. In the case illustrated by
way of example, there are nine discs 29 corre-
sponding to nine successive shiftings of the car-
riage 16, to fill out nine columns on the record
sheet, 11, each column corresponding to one turn
of the cylinder {, carried out in an hour, which
means that the record on the sheet is completed
by a total working time of nine hours.

The power required to cffect the travel of
the carriage to the right is, in the case illus-
trated, a weight, not visible in the drawings, sus-
pended from a cable 36 which, passing over guide
pulleys 31, is at its other end tied to a hook 38 of
the carriage 6.

The apparatus in accordence with the inven-
tion, in the illustrated embodiment, also com-
prises a counter mechanism, shown at 39, of the
type indicating by a visible number the number
of operations graphically recorded on the record
sheet (1. This counting mechanism is actuated
by an electromagnet 41 conveniently mounted on
the apparatus and having an armature 42 mount-
ed to swing on a fixed pivot 43. Said armature
carries at its end a pawl 44 kept by means of a
spring 45 in contact with a ratchet wheel 4§
forming part of the counting mechanism. A
spring 41 constantly bears against the armature
42 in opposite direction to the attraction of the
electromagnet. Said ratchet wheel 46 is held
against backward rotation by a further pawl
48 subjected to pressure by a spring 49.

The invention also provides in the apparatus
illustrated, an alarm device for indicating de-
ficient functioning of, or tampering with the con-
tacting device mounted upon the machine sub-
Ject to control with the purpose of producing
the impulses sent to the recording apparatus.
Said alarm device includes an electromagnet 50
which, on being energized, atiracts a small pawl
51 in oscillating arrangement, normally keeping

" lifted an oscillating plate 52 mounted on 2 hori-
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fixed front wall 55. Said plate 52 is backwardly
provided with s hook 56 engaging said pawl 54
for the purpose of normally keeping said plate in
a lifted position; the pawl 51, on being attracted,
leaves said plate 52 to fall into a vertical posi-
tion through said window. The plate is provided
with an inscription reading “Alarm” and also
bearing “the number of the machine subject to
control. In front of said window a small plate
58 is slidably arranged in vertical guides 51, nor-
mally closing said window and resting in said
pcsition due to the pressure exerted thereagainst
by a shoe 59 forminz integral part of the plate 52.
In the alarm position the shoe 59 leaves the plate
58 which consequen:ly falls down leaving freely
visible the plate 52. Said plate 58 also bears
the indication of the number of the machine to
which the recording apparatus is coordinated.
Furthermore, the oscillating plate 52, on arriv-
ing at the vertical alarm position, contacts by
its lower margin with three metal tongues of
flexible construction 60, fastened upon an in-
sulating pad 6{.

The contacting device mounted upon the ma-
chine subject to control includes in the illus-
trated case (Figure 5) a piece 62 the upper sur-
face whereof is slightly arcuate, and which is
mounted to move within an opening 63 of a
piece 64 fastened on the machine to be controlled
and having a flat upper surface. Said machine
has on one of its moving parts a stop 65 ar-
ranged to slidingly move over the surface of said
piece 64. The piece 62 is vertically slidable and
normally kept in its projecting position by means
of a spring 68. Beneath said piece 62 three flex-
ible metal strips 67, 68 and 69 parallel to each
other and in superposed relation are fixed on an
insulating block 18, each of said strips having
a contacting head 11, the heads 71 being normal-
'y separated from each other by a very small
distance which is just sufficient to displace said
piece 62, due to the passage of the stop 65 by
the amount necessary to obtain by means of
an internal extension 72 of piece 62 the pressing
together of the strips 67 and 68, and also by a
slight additional pressure abnormally exerted on
said piece 62, to bring about contact between the
strips 68 and 68.

Figure 6 shows the electrical connections be-
tween the various electrically acting parts of
the apparatus according to the illustrations. The
contact 67 of the contacting device mounted on
the machine subjected to conirol is connected
with the negative pole of a .source of current;
contact 68 of the same device, is connected with
the electromagnets 17 and 4i of the recording
apparatus and of the operation counting device,
respectively; and contact 69 of the contacting
device is connected with the electromagnet 50
of the alarm device. The returns of all of these
electromagnets are connected with the other pole
of the source of current. The two flexible con-
tacting strips 25 mounted on the carriage 16
and which may be bridged by the piece 23 of the
armature are connected, respectively, with the
positive pole of the line and with g lamp 13 con-
nected in turn with the other pole of the line.
The three flexible contact strips 60 of the alarm
device which may be bridged by the smaill plate
52, are connected, respectively, with one of the
poles of the line, with said lamp 13 and with an
alarm bell 74 connected in turn with the other
pole of the line. A switch 15 is provided in the
bell circuit to put the bell out of use if desired.
In Figures 1 o 4 the electrical connections have
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ot been shown in order to avoid complications
and inasmuch as they are not indispensable for
understanding the invention.

The illustrated apparatus works as follows:

Upon the passing of the stop 65 integral with
the movable part of the machine subject to con-
trol, over the pilece 62 of the contacting device
(see Figure 5), said piece 62 is pressed into its
recess by a distance sufficient to establish a con-
tact between the flexible strips 67 and 68, there-
by closing the circuits of the electromagnets {7
and 4f. The energizing of the electromagnet {1
attracts the armature 18 to the right and the
stylographic writer 21 mounted on said armature
traces a substantially horizontal line 16 on the
recording sheet II. The passage of the stop 65
being almost instantaneous, the energizing of
the electromagnet will cease also instantaneously
and therefore the armature will return to in-
operative position under the pull of the spring
19, the stylograph writer 21 also returning to its
initial position along the line traced during its
forward stroke. Inasmuch as the cylinder { is
continually rotating, the stylograph traces be-
tween two operations, a vertical line 11 on the
recording sheet, to the left of the horizontal
traces 76. While the electromagnet {7 is ener-
gized, the armature 18 connects the two flexible
strips 25 by means of the angle bracke: 23. This
action will complete the circuit of the lamp 13
which will light up for an instant only, i. e. while
the passage of the stop 65 over the piece 62 pro-
ceeds. The electromagnet 41 attracts the arma-
ture 42 the pawl 44 whereof slides back by one
tooth on the ratchet wheel 46 of the operations
counting device 39; the attraction being stopped,
said armature, under the pressure of its actuat-
ing spring 41, returns to its original position ro-
tating said wheel 46 which actuates the counting
mechanism, causing a new digit 46 to appear on
the face of said counting device.

When the cylinder { has completed a full turn,
the shaft 27 has been rotating also whereby the
dise 28 against which the stop 31 is bearing places
its notch 30 in front of said stop, permitting the
carriage 16, under the traction of the cable 36,
to travel to the right until the stop 31 abuts
against the disc 29 in the following position,
where a new column of traces is started on the
recording sheet Il. Once the carriage has ar-
rived at the end of its travel, the recording sheet
is exchanged for a blank and the carriage is re-
placed by hand to its starting position by pull-
ing the head 35 to permit of retraction of the
stop 31 beyond the reach of the discs 29.

Upon an abnormal operation occurring in the
device of contact mounted on the machine sub-
ject to control, either due to g faulty function-
ing of the latter or due to having been tampered
‘with by a worker, upon excessive pressure being
applied to the piece 62, contact will be established
between the three flexible strips 67, 68 and 69,
which, aside from the circuit of the electromag-
nets 17 and 41, completes another circuit through
the alarm electromagnet 50 which upon being
energized will drop the plate 52 the shoe 58
whereof will cease to hold the plate 58; the lat-
ter, on dropping, will uncover said first plate 52
which constitutes a telltale of the abnormity
produced and of the machine where said abnor-
mity has taken place. Simultanzously, the plate
§2 will bridge the three flexible strips 60 thus
closing the circuits of the lamp and of the alarm
bell, 13 and 14, respectively. The lamp 13 will
therefore stay lighted continually as long as the
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abnormity is not eliminated, whereas during the
normal functioning of the machine only momen-
tary flashes are produced. During the persistence
of the abnormal conditions, the electromagnet
{T will also keep the armature 8 constantly in
its attracted position and therefore the stylo-
graphic writer 21 will trace a vertical line 18
to the right of the traces 16. In order to place
the apparatus again in working condition after
having dealt with the abnormity occurred in the
contacting device mounted on the machine sub-
ject to control, it is sufficient to lift the plate 52
to its normal position and then lift the plate 58
thus closing the window through which the first
plate §2 has become visible, its shoe being re-
turned to its position of holding said second plate
58 in its lifted position. The telitale members
being returned to this position, the circuits of
both the lamp and the alarm bell are opened and
thus, inoperative.

The, record sheet {1 permits of accurate and
ready control of the functioning of a determined
machine. The traces 16 correspond each to one
operation of the machine, the vertical trace 11
at the left hand side shows the intervals between
two consecutive operations and the vertical trace
18 at the right hand side shows the time during
which the contacting device mounted on the ma-
chine subject to control has been under abnor-
mal operation. The indicating divisions 12 of
the record sheet fi show accurately the time
elapsed during two consecutive operations, mak-
ing it possible to appreciate whether the ma-
chine has been working at its normal rhythm or
not and in the latter case, permitting of finding
the cause of the deficient yield thereof.

Evidently the present invention is by no means’
limited to the example described and illustrated,
its scope being clearly determined by the ap-
pended claims.

Having thus described the Invention, what is
claimed as new and desired to be secured by Let-
ters Patent, is:

1. An apparatus for recording consecutive op-
erations of a machine comprising: a record sheet
carrier actuated at a uniform progressing motion,
a stylographic writer mounted on the oscillating
armature of an electromagnet in such manner
that at each oscillation of said armature said
stylographic writer will trace a line upon said
record sheet, a carriage having said electromag-
net and its armature mounted thereupon and
suitably guided to travel in a transverse direc-
tion to the said record sheet, means acting upon
the carriage to impell the same in the transverse
direction, a shaft parallel to the travel of said
carriage, and means for actuating the same in
synchronized relation with the record sheet and
provided with discs spaced at even intervals pro-
vided with radial notches, a stop on said carriage
disposed to abut against said discs during the
travel of said carriage and of such profile as to be
able to pass through the notches of said discs in
predetermined positions thereof, a lamp device
for indicating the operation of the electromagnet
and the stylograph writer, an alarm device for
indicating the tampering of parts of the ma-
chine, and actuating means mounted on the ma-
chine to be controlled including a member
adapted to be guided in a stationary portion of
the machine and a member adapted to be
mounted on a movable portion of said machine
in such manner as to push the guided member
during its passage over same, and circuit means
including electrical contacting members adapted
to be actuated to be closed by said guided mem«




ber upon being pushed in such way that one o
the contacting members will form the circuit of
the stylograph actuating electromagnet and of
the lamp device, and the other contacting mem-
bers will form the circuit of the alarm device in
which said lamp is also included.

2. An apparatus for recording the consecutive
operations of g machine comprising a base sup-
porting structure, a recording sheet drum
mounted on the base structure for rotation
thereon, a clock mechanism mounted on the base
structure and connected to the record sheet drum
to cause the rotation of said drum in a time-
controlled manner, a carrier device mounted on
the base structure for movement longitudinally
of the drum, a magnetically operated stylo-
graphic writer mounted on the carrier device
and adapted to engage with g record sheet on the
drum to make transverse and vertical lines there-
on, a shaft extending parallel to the record sheet
drum and rotatably journalled in the supporting
structure, said shaft connected to the clock
mechanism to be rotated in synchronized rela-
tion thereto, a series of discs on said shaft re-
spectively spaced from one another, each of said
discs having a radially extending notch therein,
the notches of adjacent discs being angularly
offset with respect to one another, means tend-
ing to move the carriage transversely of the drum
and across the edges of the discs, a releasable
stop on sald carrier adapted to engage with the
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sides of the discs one at & time to keep the re-
cordation for a given rotation of the record sheet
within successive registration columns, said stop
adapted to pass through the radially extending
notch of the disc upon the notch arriving into
registry with the stop, and electric circuit means
having contact members adapted to be closed
by the relative movement of parts of the machine
for effecting a transverse marking of the stylo-
graphic writer. '

3. An apparatus for recording consecutive op-
erations of a machine as defined in claim 2 and

-an alarm device for indicating the tampering

with the parts of the machine, and said electric

.circuit means including & further contact adapted

to be closed by the abnormal movement of the
machine part when connected with the alarm de-
vice whereby to cause its operation.

WOLF OKUNIEW.
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