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all of Greenvite, S.C. 

Continuation of application Ser. No. 208,816, July 20, 
1962. This application Jan. 8, 1965, Ser. No. 428,009 

6 (Clains. (C. 346-34) 

This is a continuation of our copending application, 
Serial No. 208,816, entitled Textile Production Control 
Apparatus, filed July 10, 1962, now abandoned. 

This invention relates to textiles and more especially 
to production control apparatus for recording the dura 
tion and time of occurrence of stops of each of a multi 
tude of textile machines such as looms, knitting machines, 
spinning frames and the like, as well as apparatus for 
recording the total down time of large groups of textile 
machines. 

Devices have been proposed for recording the total 
operating time of a group of looms for providing a basis 
on which to compute the wages of operators, however, 
such devices have either proved unreliable or too expen 
sive to justify their use. Devices commonly used in the 
textile industry for the purpose of computing wages are 
individual pick counters, one of which is mounted on 
each loom. The only information provided by such 
counters is a measure of cloth production in terms of 
loom running cycles from the time of last reading. Such 
devices must be read periodically and the readings 
totalized according to groups of looms all of which is 
consuming of time and labor. Other devices have been 
proposed for computing loon down time due to specific 
causes such as, down time due to warp breakage or down 
time due to filling breakage. Such former devices have 
proved impractical due, to some extent, to the excessive 
complexity of the switch gear and the difficulty of making 
proper electrical connections from the large number of 
looms operated in a single weave room to a central read 
ing station. No former device successfully contemplated 
the recording of individual loom down time with respect 
to duration and time of occurrence. While the present 
invention is thought to have application to textile ma 
chines of any type present in large number in a textile 
mill, the device has special application to looms. There 
fore, the preferred embodiment disclosed will be in terms 
of its relation to looms. 

Accordingly, it is an important object of the inven 
tion to provide apparatus for recording individual ma 
chine down time with respect to duration and time of 
OCCeCe. 

Another object of this invention is to provide a graph 
recording of such individual loom down time so that the 
operation of looms in one or more departments may be 
observed on a single graph. 
Another important object of the invention is to pro 

vide operating condition information in numerical form 
grouped according to operator, shift and the like so that 
a comparison of operator efficiency may be had. 

Still another object of the invention is to provide 
effective apparatus for totalizing down time for groups 
of looms. 
Another important object of the invention is to provide 

apparatus for monitoring a single down time signal and 
distributing this signal to one or more selected recording 
means according to a desired variety of groupings. 
Another object of the invention is to provide simple 

effective apparatus for connecting a large number of 
looms, such as in a Weave room, to recording apparatus 
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2 
for giving a variety of information on the operation of 
Such looms. 
An important object of the invention is to provide 

Scanning means distributing loom stop signals to operate 
a graphic recording device and redistributing these same 
signals to one or more recording means each representing 
a group according to operator, style or shift as desired. 

Another important object of the invention is to pro 
vide a permanent visual history of the activities of opera 
tors with relation to time and individual looms. 
The construction designed to carry out the invention 

will be hereinafter described, together with other fea 
tures thereof. 
The invention will be more readily understood from 

a reading of the following specification and by reference 
to the accompanying drawings forming a part thereof, 
wherein an example of the invention is shown and where 

FIGURE 1 is a schematic perspective view illustrating 
a loom and the various electrical connections therefor 
according to the present invention, 
FIGURE 2 is a schematic circuit diagram further illus 

trating the various electrical connections for a device con 
Structed in accordance with the present invention, 
FIGURE 3 is a circuit diagram illustrating apparatus 

constructed in accordance with the present invention, 
FIGURE 4 is an end elevation of recorder and switch 

ing mechanism construtced in accordance with the in 
vention, 
FIGURE 5 is a sectional side elevation taken on the 

line 5-5 in FIGURE 4, 
FIGURE 5A is a front elevation illustrating a graph 

paper upon a device embodying the present invention, 
FIGURE 6 is a sectional elevation taken on the line 

6-6 in FIGURE 4, 
FIGURE 7 is a schematic plan view illustrating ma 

chine connections constructed in accordance with the pres 
ent invention, 
FIGURE 8 is a schematic elevation further illustrat 

ing electrical connections between machines and the scan 
ning mechanism, and 
FIGURE 9 is a sectional view taken on the line 9-9 

in FIGURE 8. 
In order to achieve certain of the objects of the present 

invention it is necessary to scan a multitude of circuits. 
It is desirable to use each circuit in this multitude indi 
vidually in two different ways. First, it is desirable to 
record machine stoppage on a chart such that the par 
ticular machine involved, the time of occurrence and the 
duration of the condition may be identified. Second, 
it is desirable to take the signal from this particular circuit 
and numerically record it in a desired group of which 
there may be several. This is accomplished generally 
by Scanning means in the form of circular switching 
means comprising a multitude of contact points wherein 
an increased number of contact points by using the 
circular Switch elements are in a stacked or ganged rela 
tionship as illustrated at A in FIGURES 3, 4 and 5. The 
brushes of the circular input scanner switch. A will be 
Synchronized with other such elements that the corre 
sponding contacts of each Switch element are searched 
simultaneously as described in greater detail below. 
A second scanning means is provided in the form of 

a separate circular input selector switch B similar to that 
previously described but running at a higher rate of 
speed, the multiple of which is determined by the num 
ber of ganged sections stacked in switch A. Switch B 
is used to search the brush assemblies of the switch. A 
and individualize the signals on the brushes of ganged 
switch A. Selector switch B, which has every fourth 
terminal commoned as shown in FIGURE 3, is provided 
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to Sequentially connect each of the four brush assem 
blies of Scanner switch. A to point 103. For example, 
if eight circular switch brushes a, b, c and d, and a,b', 
c', and d" (FIGURES3, 4 and 5) are included in circular 
Switch. A for use with eight levels of contacts, the brush 
a of circular Switch B would be on its first contact 
when the brush a of switch A is on its contact 1. (See 
FIGURE 4). When the brush a of switch B is on its 
Second contact 2 it would search switch A, the b brush 
of which would be on contact 2 (not shown) of switch 
A. Then when the brush a of switch B is on its con 
tact 3 it would search switch A, the c brush of which 
Would be on contact 3 (not shown) of switch A. The 
brush a of Switch B is on its contact 4, while the brush 
d of Switch A is on its contact 4 (not shown). When 
the brush a of Switch B is on its contact 5 the brush 
a of Switch A will be on its contact 5. This type search 
ing is repeated throughout the revolution of brushes a 
and a of Switch B and in this case the brushes of switch 
B would run at four times the speed of the brushes of 
switch assembly A. In this manner, the signals avail 
able in assembly A are individualized by means of 
Switch B. Since these two switch elements are running 
at a fixed speed it is important that, the brush a in 
circular switch. A slightly lead brush b. Brush b should 
slightly lead brush c, and brush c should slightly lead 
brush d. This is done, as illustrated in FIGURE 4, to 
be sure that when Scanning assembly B senses the ap 
propriate brush in scanning assembly A, this brush 
definitely will be on contact. Thus this staggered brush 
arrangement assures that the proper brush will always 
be on contact at the right time and for sufficient duration 
to enable scanning assembly B to pick up for the maxi 
mum signal time. 
The various contacts are assigned corresponding num 

bers on FIGURES 4, 5 and 6 to further illustrate the 
scanning sequence employed. For example, after brush 
a of selector Switch B has passed contact 26 of selector 
switch B, brush a' engages contact 27 of the back deck 
of contacts. At this time brush c of input scanner A 
is on contact 27. When brush a of selector switch B 
leaves contact 26 the drum 37 will have completed one 
eighth of a cycle. Thus, when any contact is made on 
Scanner Switch A during its cycle a corresponding deter 
minable contact is made on selector switch B. 

Since Scanning assembly B is driven from a rim gear 
on a drum recorder, it is evident that the switching ac 
tion which takes place in this rotary switch can be used 
to indicate on the circumference of the drum, and it 
is also evident that the signal from any particular circuit 
in the Switching action previously described has a definite 
location for recordation in relation to the circumference 
of the drum and can be utilized along the full length 
of the drum. To use this type arrangement for record 
ing, Suitable graph paper such as Teledeltos paper (See 
FIGURE 5A), sold as Stock L-48 by Western Union 
Company of Irvington, New Jersey is placed on the 
drum and an electric stylus is provided to traverse a fixed 
path in relation to the axis of the drum. This stylus 
is moved longitudinally in a path parallel to the axis 
of the drum by a lead screw (49 in FIGURE 5) causing 
the stylus to be advanced at a fixed relationship to the 
speed of the drum. 
Thus, the Switching means reduces a multitude of avail 

able signals to one at a time in a definite sequence in 
order to properly pulse the stylus. Also, it is observed 
that a numerical counter may be pulsed whenever the 
stylus is pulsed thereby recording numerically the num 
ber of signals acquired over a period of time. 
These signals may be redistributed in order to get a 

total count of stoppages by groups of looms. For ex 
ample, signals may be assigned to groups which pertain to 
operators, to maintenance personnel and groups which 
may be producing the same materials. To accomplish 
this, the Scanning arrangement previously described is 
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4. 
inverted so that an output selector switch element B 
corresponding to circular switch B is used to systemati 
cally complete a circuit to brush assemblies in output 
scanning Switches C, D and E which correspond to brush 
assemblies a, b, c and d, and a', b', c' and d" in switch 
assembly A. This means that at one time one circuit 
in scanning assembly A is scanned by selector assembly 
B which selects the proper one of the ganged sections or 
decks of Scanning assembly A. In a like manner a cor 
responding section of scanning assembly B' picks out the 
proper one of the ganged sections in scanning assemblies 
C, D and E. So that the signal can be processed in the 
proper manner at each of these three output sections. 
This results in the information impressed upon each con 
tact of scanner switch. A being in the proper timed se 
quence, being present on the corresponding contacts of 
paralleled output scanner switches C, D and E. 
The multitude of contacts which comprise scanning 

Sections C, D and E may be assigned in two ways. First, 
the contacts on scanning switch C which apply to a par 
ticular category of information sought would be strapped 
So as to make these points common with each separate 
readout. Thus, for example, if 104 of the 208 looms 
were assigned to a particular weaver such 104 contacts 
could be made common. Second, if it is desirable to 
have each available circuit of scanning switch C op 
tionally available to several weavers, the contacts on 
this switch can be wired directly to terminals on a patch 
board assembly. Such would have contact points or ter 
minals corresponding in number with those which com 
prise scanning Switch C in each group and as many such 
groups of contact points as one would choose to make 
available. By means such as a shorting pin or a jumper 
wire any terminal which corresponds to a particular 
contact point on scanning Switch C can be made com 
mon with any one of the available groups or readouts. 
In a like manner, the contact points on scanning switch 
D and E may be arranged in such a manner as to assign 
each contact to the readout to which it would apply. 

Thus, the first operation which takes place is the scan 
ning of a large group of machines through rotary switches 
having staggered brush assemblies. These rotary switches 
are then scanned by a single input selector switch so that 
the signals impressed upon the rotary switches are used 
to mark a chart. These signals are then impressed upon 
an output selector scanner which distributes them to a 
number of other rotary switches which apply them 
through corresponding contacts to desired groups of sub 
totalizing means. The graphic totalization of a very large 
group of signals is thus accomplished with the capability 
of redistributing these same signals to desired indicating 
leanS. 

Referring to FIGURE 1 a loom is broadly designated 
at 10 and includes warp yarn W coming off of the loom 
beam and being fed over the usual whip roll 2. The 
warp yarn is then fed through the usual drop wires 13. 
Electrical connection is made from the secondary 14 of 
the loom transformer through a switch 15. The trans 
former illustrated is a standard part of the loom control 
circuitry, whose function is to provide a control voltage 
in the proper range from its secondary 14. The switch 
15 is normally closed when the loom is in operation and 
is mechanically attached to the shipper rod 17 which 
opens Same upon loom stoppage. The switch 15 and 
the Solenoid 16 operate a shunt switch contact 16a re 
Sponsive to connections made as a result of the action of 
the drop wires 13 when they fall to indicate a faulty end 
of Warp yarn. These are all normal parts of the loom 
stop circuitry and are enclosed in dotted lines in FIGURE 
2 to indicate this. 
Upon the occurrence of a faulty warp yarn, one of the 

drop wires 3 falls to a shorting position causing the 
Solenoid 16 to energize. The solenoid 6 pulls in its 
shunt contact 16a thus relieving the drop wire 13 of 
further responsibility. The solenoid 16 operates mechan 
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ical means to stop the loom. When the loom stops the 
switch 15 is mechanically opened by the shipper rod 17 
to de-energize the circuit. Upon restarting the loom the 
switch 15 is closed responsive to movement of the ship 
per rod 17 to operating position. The scanning mecha 
nism requires a connection to ground in order to monitor 
loom stops and for this purpose relay 18 was added to 
the circuit. The relay 18 is normally energized, when 
the loom is running, holding open its contact 18a When 
the loom stops the relay 18 is de-energized and its con 
tact 8a closes to signal input scanning means A through 
a conductor 19 (see FIGURE 2). In the event no elec 
trical automatic stop device is used on the machine, a 
Switch similar to switch 5 in FIGURE 1 would be used. 
Switch 15 is mechanically actuated by movement of the 
control lever and in this arrangement is mounted so that 
the sensing contacts are open when the control handle 
is in the on position and closed when the control handle 
is in the off position, thereby completing the sensing cir 
cut to ground. Switch 5 would thus replace the action 
of contact 8a which closes the circuit 19 to ground dur 
ing machine stoppage. 

If it is desirable to count the total number of loom 
stops, another set of contacts 18b may be ganged with 
contacts 18a and be operated by the coil 18 as double 
throw contacts as indicated schematically in FIGURE 2. 
A diode Y is connected through a resistor R1 to the high 
potential side of the secondary 14 and furnishes a D.C. 
voltage for the purpose of charging a capacitor C while 
the loom is running. When the loop stops for any reason 
the accumulated charge on the capacitor C1 is pulsed 
through the contacts 58b. This pulse is fed to a loom 
stop terminal board (See FIGURE 2) where it is routed 
to a counter. The counters may be arranged so as to 
totalize the down time of desired groups of looms. 

If it is desirable to count the total number of stops 
due to faulty warp yarn a relay Ry is added in parallel 
with the loom solenoid 16. Every time the loom solenoid 
16 is energized by a faultly warp the relay Ry will be en 
ergized. This will cause its movable contact to move 
from the position shown in FIGURE 2 to close a circuit 
to ground and charge the capacitor C2 through the diode 
Y. Since it is the function of the solenoid 16 to stop the 
loom resulting in the opening of switch 5, the relay Ry 
will be de-energized and its contacts will be returned to 
normal position. The charge on the capacitor C2 will be 
delivered to the warp stop terminal board from whence 
it is selectively routed to a desired counter. 

Referring now to FIGURES4 and 5 it will be observed 
that various switch components are suported on a verti 
cal plate 28, and that the entire drum unit is securely 
fastened to a rugged baseplate 2 by means of bolts 22. 
The plate 20 is fastened to the base 2; as by screws 20a. 
As will be noted the end bells 23 suport a shaft 24 for 
rotation axially of the assembly. The motor 25 is sup 
ported by a specially prepared bracket 26 that is clamped 
to the end bell 23. The holes 27 receive the necessary 
screws (not shown) to tighten the bracket 26. A gear 
29 is attached to the shaft 28 of motor 25 and is meshed 
with gear 30. In turn, gear 30 is fastened to the shaft 
24 by pin 31. The net result is that the motor 25 drives 
the shaft 24. The leads (not shown) of the motor 25 
are dressed out through a suitable port in the wall of end 
bell 23. 

Since the shaft 24 must extend through the end bells 
23, the bearings 32 and 33 are provided. The shaft 24 
has a Spade 24a on one end to drive the shaft 34 by re 
ceiving same in a slot 34a. The shaft 34 is mounted for 
rotation in the bearing 34b carried by the plate 20. Also, 
attached to shaft 24 by means of a key 35 is a wheel 36. 
The wheel 36 is attached to a drum 37 as by screws 38. 
The other end of the drum is supported by a wheel 23a 
which turns on a bearing 40 supported by the adjacent 
end plate 23. The motor 25 drives the shaft 24 which 
in turn drives both the shaft 34 and the drum 37 in syn 
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6 
chronization. Now referring again to the shaft 34 it 
should be observed that a gear 39 is fastened securely 
thereto. This gear 39 is in mesh with an idler gear 40 
which is in mesh with gear 41. The gear 41 is fastened 
to shaft 42 which rotates the brush assembly of Switch 
C at the same speed as the brush assembly of Switch A. 
As shown in FIGURE 4, a gear 41 drives the idler 62 
which in turn drives a gear to which is fastened the shaft 
of scanner D and this gear drives idler 64 which in turn 
drives a gear fastened to the shaft of switch assembly E. 
This gear train results in having the rotor shafts of all 
switches A, C, D, and E moving at the same speed and 
relationship to each other. Further, the brush a of scan 
ning switch. A finds contact 1 of the switch A at the same 
time that brush a of switch B finds contact 1 of Switch 
B. At the same time brush b of switch B" will cause this 
same information to be distributed to contact of switch 
assembly C and switch assembly E and the above men 
tioned gear train will cause the brushes on the rotors of 
these corresponding switches to be in the proper position 
to distribute these signals to desired indicators such as 
set forth below. 
Thus the motor 25, drives a shaft 24, to which is 

coupled a switch assembly A and the drum 37. A gear 
train (see FIGURES 4 and 5) increases the shaft speed 
of a secondary or auxiliary switch assembly B which 
scans the main switch assembly A. It should be noted 
that for this purpose the shaft 24 drives a gear 43 carried 
by the drum 37. The gear 43 drives the selector switch 
shaft 44 through the gear 45. By increasing the speed 
of the selector scanner B to a proper ratio with respect 
to the switch A, each brush on the selector Scanner 
assembly B produces a single output. This is accom 
plished by making the contacts of the scanner B com 
mon with the proper brushes on switch A. In short, 
the selector scanner is the means by which the multitude 
of information received by the main scanning assembly 
is considered individually and in an orderly fashion. 
Now since the drum 37 turns in timed sequence 

with the scanner brushes and because scanning assem 
bly B and scanning assembly A are similar except for 
speed and number of decks, then it follows that points 
on the perimeter of the drum will agree with scanner 
contacts. Thus, if a piece of recording paper is stretched 
tightly around the drum 37, it may be ruled or lined as 
at X to agree with the scanner contacts as discussed 
above. In the embodiment shown, the specially pre 
pared paper discussed above may be wrapped around 
the drum for this purpose. This paper is sensitive to 
electric currents so that when the recording stylus 46 
(FIGURE 5) which is connected to the output of switch 
B, is energized, a trace Z (see FIGURE 5A) is burned 
on the paper. 
The burning stylus 46 is mounted on a carriage 47 

which has a guide 48 and is driven longitudinally across 
the drum by the lead screw 49. The lead screw 49 is 
in turn driven from shaft 24 by means of a sprocket 
50, securely attached thereto by a set screw 51, provid 
ing power through a sprocket chain 52 to the sprocket 
53. The sprocket 53 is attached to shaft 49 by means 
of a friction clutch 54, against which rests a compressed 
spring 55 held in place by stop 56. The pressure ex 
erted by the clutch 54 is so adjusted that the drive 
from shaft 24 will remain positive under normal op 
erating conditions. However, it is possible to turn the 
knurled nut 57 by hand and override the drive from 
shaft 24 in either direction, thus enabling preliminary 
adjustments at start up or at the operator's discretion. 
The lead screw 49 is supported by bearings 49a at both 
ends. 

Should the stylus become energized at any particular 
moment, it will mark a trace Z at a specific point on 
the paper. This point is always in agreement with the 
contact segments of the scanning assembly to identify 
the source and with the progression of the stylus along 
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the longitudinal surface of the drum to determine the 
time of the occurrence since the switch assembly, the 
stylus drive and the drum are synchronized. The paper 
is pre-lined and pre-positioned (see FIGURE 5A) on 
the drum so that any markings Z on the paper will be 
readily identified as to the source as at X and time of 
receipt of such intelligence as at Y. Duration of the 
occurrence resulting in the markings or traces Z may 
be visually observed by observing elapsed time for 
Successive markings. 

The problem of placing the circuitry which must 
connect the individual machines with a central station 
will now be considered. If the mill floor is built on grade, 
conduits would have to be laid beneath the flooring in 
main channels and in connecting spurs to each machine 
area before putting down the flooring and before in 
stalling the machines. This type application would be 
expensive and virtually impossible in existing factories. 
The conduit to individual machines might be suspended 
from the ceiling and dropped down to each machine 
location. This arrangement is unsightly and expensive. 

If the mill floor is not built on grade and space were 
available beneath it, the necessary wiring could be run 
through the floor and routed along the underside of 
the Sub-floor. The under-floor area may consist of 
merely crawl space or it may comprise another pro 
duction area similar to the floor above, possibly having 
an 18 foot ceiling. In either case, communications be 
tween Workmen from one floor to the other would be 
restricted and, if scaffolding were needed, this would 
add to the inconvenience of properly harnessing and 
forming the main arteries of wire along the ceiling. 
This type application would be expensive, time-consum 
ing and potentially dangerous. 
FIGURE 7 shows a multitude of looms 10 arranged 

in parallel rows with the main wiring channels 60 situ 
ated beneath each parallel pair with cross access chan 
nels 61 to opposite machines. FIGURE 8 illustrates 
a number of looms 0 with normally open sensing cir 
cuits from which sensing leads are provided. These 
leads are eventually attached to individual contacts of 
the scanning switch. A so that they can be checked at 
regular intervals to determine if the appropriate ma 
chine sensing device is actuated. Whenever a machine 
sensing device has been actuated, a circuit is completed 
to a counter or other recording device. From the indi 
vidual looms to a point where a conduit can be used, 
the wire is embedded in the floor and protected with 
floor surfacing materials. FIGURE 9 shows a cross 
Section of the floor between two rows of machines 
10. In one of the boards a channel has been cut partly 
through the board of sufficient width to house a large 
number of wires. These wires are held near the bot 
tom of the channel 60 by spring clips 62 which are 
slightly longer than the width of the channel so that 
When pressed into the channel, they will grip the walls 
and at the same time force the wire downward. Once 
these wires are in place, the channel is filled with a 
suitable industrial type floor surfacing material 63. This 
material should be of a type having high penetration 
characteristics So that once it has cured, it becomes 
extremely tough and durable. If the factory floor be 
concrete, the appropriate channel can be sawed in a 
similar manner to that shown and filled with the appro 
priate floor surfacing material. It will be noted that a 
conduit 64 is provided for housing the lead to the indi 
vidual looms while a conduit 65 is provided for carrying 
the leads to the Switch A. 

It is to be understood that an arrangement of this 
type would probably not suffice where the wires being 
embedded are intended to carry high voltage current 
under heavy load. However, in this case it is only 
necessary that individual sensing leads be made avail 
able at a large number of locations and the voltage and 
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8 
load requirements are extremely low. With this type 
arrangement there would be no fire or other Safety 
hazards involved should two or more leads become 
damaged. The main concern here is to conveniently 
house and, within reason, protect the circuitry from 
abuse. 
The electrical circuit may best be understood by refer 

ring to FIGURE 3. For sake of illustration, a complete 
circuit through the unit will be traced. A terminal board 
is illustrated in the upper left-hand corner serving 208 
circuits plus a common ground. Assuming that loom 
No. 1 is down and it is connected through lead 9 to 
terminal No. 1 on this board the circuit is grounded to 
the common terminals 209 and 26. The scanner A 
searches this point periodically so that the grounded 
circuit will be connected through scanner A, and through 
scanner B. At the junction of scanners B and B' the 
grounded circuit is connected by lead 61 to the recorder 
input on the control chassis A. This grounded circuit 
in essence cancels the holding-out bias of a vacuum tube 
(not shown) in the amplifier and allows current to flow 
through the tube. This current energizes a relay coil 
(not shown) in the amplifier and closes its contacts. The 
contacts connect a D.C. voltage from the power supply 
through a dropping resistor (not shown) to terminal 5 
on the control chassis A to terminal 5 on the control 
chassis B through a variable resistor (not shown), but 
which is useful to adjust the trace intensity of the stylus. 
From terminal 6 on the control chassis B this circuit is 
returned to terminal 6 on the control chassis A. Then 
from terminal 7 on the control chassis A, the signal is 
routed through lead 102 to the electric stylus 46. Current 
from the stylus will conduct through the paper to the 
drum surface causing a mark Z (FIGURE 5A) to appear 
on the paper. The drum is grounded to complete the 
back leg of the Supply circuit. It will be noted that each 
time the scanner finds such a grounded circuit, a resultant 
mark Z will appear on the chart. 

Also, referring again to the point where lead i0 is 
connected to the junction 103 of the brush arms of se 
lector switch elements B and B, and assuming that loom 
No. is down, at the time the graphic recorder writes, 
there will also be a circuit completed through B' and 
scanners C, D, and E. While only three output scanners 
are shown, any number may be used. There must be an 
output scanner for each individual category of readout 
required. This is to prevent cross circuits between the 
different situations. Furthermore, since two contacts are 
usually made at any one time on any scanner C, D, or E, 
due to the staggering of the brushes, diodes Y may be 
used in series with all brush arms of the output scanners 
to prevent cross circuits. Further inquiry into circuit 
No. 1 will lead from the output scanners to a central 
patchboard. The prime purpose of the patchboard is to 
sub-totalize the readouts, for example, information con 
cerning the activity of weavers, fixers or styles. In this 
case output scanner C (Weavers) has six sub-totals (A) 
through (F), output scanner D (Fixers) has four sub 
totals (G) through (J), and output scanner E (Styles) 
has ten sub-totals (K) through (T). By variation in 
design of the patchboard, any number of sub-totals may 
be assigned to any category of readout. Thus, for exam 
ple, a given weaver may be assigned the looms of sub 
totals (A) and (B) or if this constitutes too heavy a 
work load he may be assigned the looms of sub-total (A) 
only. Thus the performance of that particular weaver 
may be recorded in terms of down time for his group of 
looms. The sub-totals are chosen at the discretion of the 
mill Supervisiors, by arrangements of shorting pins. Once 
a job load is set up on the patch board, all incoming 
intelligence from this group is routed to control chassis A. 
While any suitable switch gear may be used to actuate 

the stylus and to distribute the signals from the patch 
board and actuate the counter panel responsive thereto, 
an arrangement found to be desirable is set forth below. 
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Control chassis A includes a power supply for electronic 
relays (A) through (T), and a shift change switch. 
Control chassis B houses the necessary control switches 
(not shown) and indicator lights. The power supply is 
conventional and prepares suitable voltages for the 
counters, a bias voltage for the tubes of the electronic 
relays, plate voltage for all electronic relay tubes, and 
heater voltage for all electronic relay tubes plus Voltage 
for operating the shift change relay. 
The electronic relays, briefly mentioned above, are 

used to keep the scanner contacts from carrying appre 
ciable current. Thus when a loom stop closes a pair 
of contacts, and the automatic switching (scanner) finds 
the closed circuit, a recorder and counter are operated 
through suitable patching on the patchboard. The 
counters demand more current than the switching can 
carry safely. The conventional electronic relays operate 
on minute current, yet their output is sufficient to operate 
the recording devices. 

Finally the control chassis must operate shift change 
mechanism since many textile mills operate on a twenty 
four hour basis using three shifts. Each sub-total or 
group assigned to a job must be changed at shift time. 
A standard rotary switch of the telephone variety is used 
to accomplish this. There must be a deck or level on 
the switch for each job to be shifted, and enough points 
to accommodate the number of shifts. The rotary Switch 
is usually pulsed by a set of contacts located in the time 
clock mechanism that activates the shift change signal, 
but for convenience, a hand operated Switch is located 
in the switching section of the control chassis B so that 
the shift may be changed manually if desired. 
From the shift change switch, the intelligence is routed 

through a cable 04 to a panel which houses sufficient 
counters for the tally. The counter panel in FIGURE 3 
would need 40 counters, 10 for styles, 18 for weavers (6 
for each of 3 shifts) and 12 for fixers (4 for each of 
3 shifts). 

Referring further to FIGURE 3, a numbering system 
for inter-connecting cables has been established. - The 
letters (A) through (T) appear on the output of the 
patchboard, and indicate the termination of each indi 
vidual wire from its mating electronic relay, for exam 
ple: lead (A) on the patch board terminates to electronic 
relay (A). 
A similar numbering system using the numerals 1 to 

24 has also been established to show connections from 
the control chassis B to their respective terminations. 
As previously stated, control chassis B houses all control 
switches and indicator lamps necessary for the operation 
of the device illustrated. To illustrate the various func 
tions, the available power source is brought to control 
chassis B by way of terminals 1 and 2 so that it can be 
connected across a manual switch and connected to out 
put terminals 3 and 4. From these points it is connected 
to chassis A at terminals 3 and 4 for use within this 
chassis. Also, terminal 5 connects the stylus voltage 
from control chassis A to control chassis B. This is 
because a variable potentiometer is located on control 
chassis B to vary the voltage, and thus control the in 
tensity of the stylus trace on the graph paper. Terminal 
6 returns the controlled voltage back to the control chassis 
A, and thence through 7 on control chassis A to the 
stylus. Terminals 7 and 8 on chassis B deliver voltage 
(after suitable switching not shown) to interior lighting 
which makes the chart more readable during the record 
ing operation. 
Terminal (9) receives the negative lead of the stylus 

voltage, and can be switched to interrupt the voltage. It 
is desirable to open the stylus circuit while the operator 
is changing paper on the drum. Terminal (10) on 
chassis A and terminal (i0) and (17) on chassis B are 
system grounds. All ground leads are brought to the con 
trol chassis B for central grounding, thus preventing cir 
culating currents in the ground system. Terminal (1i) 
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10 
furnishes the connections for a ground lead from the 
shift change relay which has been placed across a 
manually operated switch. This switch allows the opera 
tor to shift-change the mechanism device manually when 
ever automatic means are not used. Terminals (12) 
and (3) are used to bring filament voltage from the 
control chassis A to control chassis B to power the small 
indicator lamps located on control chassis B. Terminals 
(54), (5) and (16) are not used but are available for 
future use if necessary. 
The remaining points (17) to (24) serve to help align a 

fresh sheet of Teledeltos paper upon the recording drum. 
When a fresh sheet of recording paper is put on the re 
cording drum, it is desirable to check to make certain 
that the paper is properly aligned on the drum. It is 
often inconvenient to walk several hundred feet to the 
location of loom No. 1 and stop it in order to record 
loom No. 8 as being stopped. Also, the mill supervisors 
object to the lost production which would result from 
such a procedure. To overcome these difficulties, a 
suitable relay is installed in control chassis B so that 
when a suitable switch (not shown) is operated, the relay 
is energized. One set of contacts, (between (17) and 
(18)) shorts out the circuit to No. 1 loom, and align 
ment of the stylus marking can be determined. At the 
same time it is desirable to disengage any numerical 
counters that would otherwise be actuated as a result of 
this action. Therefore, terminals (19) and (20), termi 
nals (2) and (22), and terminals (23) and (24) are 
connected to contacts across which the counting circuits 
of the Styles, Fixers and Weavers counters are opened. 
While a preferred embodiment of the invention has 

been described using specific terms, such description 
is for illustrative purposes only, and it is to be under 
stood that changes and variations may be made without 
departing from the spirit or scope of the following 
claims. 
What is claimed is: 
1. In a large number of textile machines of like charac 

ter each having switch means actuated by a given 
operating condition of the machine, the improvement in 
cluding, scanning means monitoring said switch means, 
power operated means cycling said Switch means uni 
formly, said Scanning means being arranged in stacked 
groups of rotary switches each having a brush and con 
tacts, said brushes being ganged and said contacts being 
stacked, the brushes of each scanning means being stag 
gered with respect to other brushes of the ganged ar 
rangement, a second scanning means having a lesser num 
tion with the first scanning operation, and recording means 
said second scanning means having contacts corresponding 
to brushes of said first scanning means, a rotor in said 
second scanning means turning at a sufficient speed to Scan 
each brush of said first scanning means in timed relation 
with the first scanning operation, and recording means 
operated by said second scanning means responsive to 
a given operating condition of a machine, whereby said 
second scanning means sequentially connects individual 
brushes of said first scanning means to said recording 
e2S. 

2. In a large number of looms each having switch 
means actuated by loom stoppage, the improvement in 
cluding, scanning means monitoring said Switch means 
receiving a signal indicating a given operating condition 
therefrom, power operated means cycling said switch 
means uniformly, said Scanning means being arranged in 
stacked groups of rotary switches each having a brush 
and contacts, said brushes being ganged and said contacts 
being stacked, the brushes of each scanning means being 
staggered with respect to other brushes of the ganged 
arrangement, a Second scanning means having a lesser 
number of groups than said first mentioned scanning 
means, said Second scanning means having contacts 
corresponding to brushes of said first scanning means, a 
rotor in said second scanning means turning at sufficient 
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speed to scan each brush of said first scanning means in 
timed relation with the first scanning operation, a graphic 
recording means actuated by said second Scanning means, 
and scanning means operated by said second Scanning 
means redistributing said signals indicating a given 
operating condition to totalizing means selectively. 

3. A production control apparatus for a large group of 
machines including, switch means operable responsive to 
a given operating condition upon each machine, a 
rotatably mounted shaft, power operated means driving 
said shaft uniformly, a first rotary Switch having a 
plurality of spaced contacts each connected to a Switch 
means, a positive mechanical drive for driving said first 
rotary switch from said shaft for scanning each of Said 
switch means in predetermined timed cycles, a first graphic 
recorder means, a positive mechanical drive for moving 
said first graphic recorder means from said shaft, a 
second graphic recorder means driven progressively across 
said first graphic recorder means in a predetermined 
timed sequence, means actuating one of Said graphic re 
corder means responsive to said first rotary Switch for 
graphically recording such operating condition on each 
scanning cycle during which such operating condition ob 
tains, thus recording total time of Such operating con 
dition with respect to each individual identifiable machine 
and with respect to time of occurrence thereof, a second 
rotary switch having a plurality of Spaced contacts each 
corresponding to a contact of said first rotary Switch, 
a positive mechanical drive for driving said Second ro 
tary switch from said shaft for scanning each of said 
contacts of said first rotary switch in predetermined 
timed cycles, a plurality of totalizing means, and means 
selectively connecting the contacts of said second rotary 
Switch to a selected totalizing means, whereby the total 
time of such operating condition of selected machine 
groupings may be recorded. 

4. A production control apparatus for a large group 
of textile machines including, Switch means operable re 
sponsive to a given operating condition upon each ma 
chine, a rotatably mounted shaft, power operated means 
driving said shaft uniformly, a rotary switch having a 
plurality of spaced contacts each connected to a Switch 
means, a positive mechanical drive for driving said ro 
tary switch from said shaft for scanning each of said 
switch means in predetermined timed cycles, a rotatably 
mounted cylindrical graph, a positive mechanical drive 
for moving said cylindrical graph from said shaft through 
a complete cycle during each cycle of said rotary Switch, 
a stylus driven progressively across said cylindrical graph 
in a predetermined timed sequence, and means actuating 
said stylus responsive to said rotary switch for graphically 
recording such operating condition on each scanning cycle 
during which such operating condition obtains, whereby 
total time of such operating condition is recorded with 
respect to each individual identifiable machine and with 
respect to time of occurrence thereof. 

5. A production control apparatus for a large group 
of textile machines including, Switch means operable re 
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2 
sponsive to a given operating condition upon each ma 
chine, a rotatably mounted shaft, power operated means 
driving said shaft uniformly, a first rotary Switch having 
a plurality of spaced contacts each connected to a Switch 
means, a positive mechanical drive for driving said first 
rotary switch from said shaft for scanning each of said 
switch means in predetermined timed cycles, a rotatably 
mounted cylindrical graph, a positive mechanical drive 
for moving said cylindrical graph from said shaft through 
a complete cycle during each cycle of said first rotary 
switch, a stylus driven progressively across said cylindri 
cal graph in a predetermined timed Sequence, means actu 
ating said stylus responsive to said first rotary Switch for 
graphically recording such operating condition on each 
scanning cycle during which such operating condition 
obtains, thus recording total time of Such operating con 
dition with respect to each individual identifiable machine 
and with respect to time of occurrence thereof, a Second 
rotary switch having a plurality of spaced contacts each 
corresponding to a contact of said first rotary Switch, a 
positive mechanical drive for driving said second rotary 
switch from said shaft for scanning each of said con 
tacts of said first rotary switch in predetermined timed 
cycles, a plurality of totalizing means, and means Se 
lectively connecting the contacts of said second rotary 
switch to a selected totalizing means, whereby the total 
time of such operating condition of selected machine 
groupings may be recorded. 

6. In a large number of machines each having switch 
means actuated by a given operating condition of the 
machine, the improvement including, scanning means 
monitoring said Switch means, power operated means 
cycling said switch means uniformly, said scanning means 
being arranged in stacked groups of rotary switches each 
having contacts and a contact actuating means, said con 
tact actuating means being ganged and said contacts be 
ing stacked, the contact actuating means and the contacts 
of respective groups of each scanning means being stag 
gered with respect to each other so that as a contact 
actuating means of a group leaves a respective contact a 
corresponding contact actuating means of another group 
is fully operable to actuate a corresponding contact, a 
second scanning means having a lesser number of groups 
than said first mentioned scanning means, said second 
scanning means having contacts corresponding to contact 
actuating means of said first scanning means, a rotor in 
said second scanning means turning at a Sufficient speed 
to scan each contact actuating means of said first Scanning 
means in timed relation with the first scanning operation, 
and recording means operated by said second Scanning 
means responsive to a given operating condition of a 
machine, whereby said second scanning means sequenti 
ally connects individual contact actuating means of said 
first scanning means to said recording means. 
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