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This invention relates in general to information 
storing devices and in particular to a punched 
card control system for a plurality of shafts. 

It is often desirable to control a relatively large 
number of shafts and to periodically change their 
setting to a new position. For example, while 
?ying an airplane equipped with an automatic 
pilot and modern navigational equipment, it often 
becomes necessary to periodically adjust the navi 
gational receiver, the navigational computer, the 
altitude control, the magnetic heading control, 
and the throttle. If it is desired to change from 
a heading of 90 degrees to one of 180 degrees, a 
number of knobs or control shafts must be ad 
justed to maintain the new condition. It may be 
easily imagined that the rapid adjustment of a 
plurality of shafts to a predetermined accurate 
position may be tedious and, in some cases, im 
possible. 

It is an object of this invention, therefore, to 
provide a punched-card system for controlling a 
plurality of shaft positions with information pre 
viously stored on the card. 
A further object of this invention is to provide 

means for rapidly and accurately positioning a 
plurality of shafts to a predetermined set of posi 
tions. 
Yet another object of this invention is to pro 

vide means by which a plurality of shafts may be 
simultaneously adjusted to any one of a plurality 
of different positions. 
A feature of this invention is found in the 

provision for a master controlling drum having 
a pre-punched card mounted thereon. A plu 
rality of feeling pawls note the absence or pres 
ence of openings in the card and furnish informa 
tion electrically to a plurality of shaft controlling 
units. Means are also provided for rotating the 
card holding drum to a plurality of positions for 
changing the information fed to the feeling pawls. 
Further objects, features, and advantages of 

this invention will become apparent from the fol 
lowing ‘description and claims when read in view 
of the drawings, in which; 

Figure 1 illustrates the control system of this 
invention adapted to control one shaft; 

Figure 2 illustrates the controlling drum with 
a plurality of feeling pawls mounted for control 
ling a plurality of shafts; and, 

Figure 3 illustrates a card which may be detach 
ably mounted on the controlling drum for storing 
information. 
In Figure 1 is illustrated a pivotally supported 

I drum ID. The drum is formed with a plurality 
of ribs l I extending concentrically about the outer 
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surface to form depressions therebetween. A 
card l2 of a generally rectangular shape, as shown 
in Figure 3, may be ?tted about the drum [0 and 
attached to the surface thereof by the card hold 
ing means I3. The card holding means comprises 
a slot I 4 formed in the periphery of the drum 
and clamping means I3. The ends of the card [2 
are inserted into the slot and the clamping means 
l3 tightened to ?rmly hold the card to the drum. 
Adjacent either edge [6 and ll of the card are 
formed a plurality of positioning openings. These 
openings receive the reference sprockets I8 and I9 
which are carried on the drum Ill. Thus the card 
I2 is ?rmly maintained on the Cll‘llll‘l ill in a pre- . 
determined spatial relationship with the shaft 2|. , 

Pivotally mounted on an axis 22, which is ofl’- . 
set laterally from the axis of the drum, are a_ 

Card-engag- . 

ing ends 28 of the pawls extend toward the drum __ 
Formed in the card. _ 

12 are a plurality of openings 29 which are inL 
mating engagement with the downwardly extend- . 
ing portions 31 of the pawls. Not all the pawls; 
mate with an opening 29, and thus the pawl may» 
be positioned in one of two positions, depending 
upon the presence or absence of an opening in the. 
card. The pawls are spring urged in a clock-wise, 
direction with reference to Figure l. ' If an open-_ 
ing is formed in the card beneath the downwardly 

plurality of pawls 23, 24, 26, and 21. 

i0 and engage the card [2. 

extending portion of a pawl, the downwardly ex- 
tending portion will project through the card and: 
into contact with the drum between a pair of,‘ 
adjoining ribs H. The openings 29 are formed. 
in predetermined positions. If, on the other 
hand, the downwardly extending portion of the 
pawl is not in alignment with an opening in the 
card, the pawl will maintain contact with the 
card and will thus be rotated less than the pawls 
which have engaged the drum l2. ' 
The opposite ends of the pawls are formed with 

switch actuating levers 32, 33, 34 and 36. A plu-v 
rality of two-way switches 37 are mounted adja 
cent the pawls such that each actuating lever 
engages a throw arm of a switch to move it from 
a first position to a second position. The ?rst 
position contacts 38 are electrically tied together 
and the second position contacts 39 are also tied 
together and connected to a common ground. 
The throw arms 4|, 42, 43 and 44 of the two-way 
switches are connected to control wires 46, 41, 48 
and 49, respectively. The control wires are con 
nected to a controlled wafer switch 5|. Wafer 
switches are well known to those skilled in the art 
and will not be described in detail herein. Refer~ 
ence may be had to the patent issued to Richard 
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W. May and Horst M. Schweighofer No. 2,476,673 
for more detailed description of these switches. 
Brie?y, the wafer type switch is an open circuit 
seeking device which will, if driven by a motor 
that is connected in series with the switch, ?nd 
an open circuit if one exists. It is to be observed 
that the throw arms 44, 42, 43 and All which are 
actuated by the pawls may obtain an open circuit 
in a plurality of ways. For example, if three of 
the throw arms are moved to the left position 
shown in Figure 1 and the fourth switch moved 
to the right position, and if a suitable voltage 
supply is connected to the wafer switch 5:, there 
is only one position of the wafer switch which 
gives an open circuit. Thus a plurality of posi 
tions may be controlled by the card actuated 
pawls by selecting various combinations of posi 
tions for the throw arms 41 through 44. The 
wafer switch 5| is electrically connected to the 
actuating relay 52. The relay is connected to a 
voltage supply furnished to the terminal 53. The 
relay'52 actuates a two-way switch as which is 
electrically connected to ground and which moves 
from an open circuit terminal 56 to a motor con 
nect terminal 5'! to close the control circuit of a 
suitable driving'motor 58 which is also connected 
to a voltage supply. The armature 59 of the 
relay 52 is mechanically connected to a locking 
pawl, designated generally as 80 which is pivotally 
mounted on a base plate and has a tooth-engag 
ing portion 61 for engagement between the teeth 
of a toothed-stop wheel 62. The stop wheel 62 
is carried on a control shaft 63 which is mechani 
cally linked to the motor 58 and also to the switch 
5|. A slip clutch 64 allows motion of the motor 
when the pawl is in the locked position. The 
control shaft 63 is connected to a controlled ele 
ment which may be, for example, as an altitude 
control for an airplane. Thus means are pro 
vided for maintaining an aircraft at any pre 
determined altitude. A position of the control 
shaft will depend directly on the position of the 
openings formed in the card l2. Thus for each 
combination of openings there will be a particular 
setting for the shaft 63. 
Referring to Figure 2, the drum [8 of Figure l 

is once again illustrated with a card l2 mounted 
thereon. In this case, however, a plurality of 
shaft controlling systems receive information 
fromthe card l2 and in turn control a plurality 
of shafts. Thus, a plurality of systems of the 
type shown in Figure 1, have been combined in 
the embodiment of Figure 2. The pivoted pawls 
may be mounted on either side of the drum H) 
to allow for a larger number of positions and, 
if desired, more pawls may be placed about the 
periphery of the drum. Thus there will be a 
particular controlled shaft associated with each 
of the controlling units. Each control unit may 
consist of four pawls, and thus Figure 2 illustrates 
four control units 56, 61, 68 and 69. In that each 
of the control units are identical to the one shown 
in Figure 1 only the pawl arrangement is illus 
trated. 

oftentimes during an aircraft ?ight different 
legs of the ?ight are calculated and known before 
the take-off. Thus if a card is punched prior to 
take-off, information controlling the shafts may 
be stored in the card. For example, the card i2 
illustrated in Figure 3 may be punched with a 
plurality of rows of openings with each row corre 
sponding to particular settings for the controlled 
shafts. If adiacent rows A and B correspond to 
stored information representing adjacent legs of 
a ?ight and provision is made for rotating the 
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4 
drum [0, the controlled shafts may be changed 
from a first flight leg position to a second ?ight 
leg position. A control knob ll shown in Figure 
1, is movable to a plurality of positions and is 
mechanically linked to the drum l6. As each leg 
of the flight is ended, the pilot may set the condi 
tions for the succeeding leg by merely changing 
the position of the knob l I. This allows informa~ 
tion from the pre-punched card to be fed to the 
plurality of controlled shafts. 

It is sometimes desirable to alter ?ight plans 
after the aircraft is in the air. This may be done 
while still maintaining automatic flight by carry 
ing a card punch on the plane for punching a new 
card. Disabling circuits may be installed in the 
equipment for disconnecting the pawl actuating 
circuits during change of cards. The old card is 
removed from the drum and the new card in 
serted. A shaft 12 carries a plurality of cams 13 
and is pivotally mounted adjacent the shaft 22. 
The shaft 72 is mechanically linked to control 
knob ‘H 50 that it makes one-half revolutions each 
time the knob is moved one position. A suitable 
gear train makes this possible. The cams 13 en 
gage the pawls 23, 24, 25, and 26 and move them 
out of engagement with the card during the 
change of position step. This allows the card to 
rotate freely. The cams may lift the pawls while 
cards are changed by moving the knob ‘H to a 
mid-position. Once a new card is inserted, the 
knob ‘H is moved to the desired position and the 
cams allow the pawls to engage the card. The 
disabling circuits once again allow the controlled 
shafts to take over and ?y the plane. 
Although this invention has been described 

with particular reference to an aircraft control 
system, it is not to be so limited as it is easily 
understood that the system of the invention re 
lates to any apparatus for controlling a plurality 
of shafts’. The aircraft problem is used because 
it is a particularly vital one and well illustrates a 
use of this invention. 
We claim: 
1. Apparatus for controlling the position of a 

shaft comprising, stop means engageable with 
said shaft, driving means connected to said shaft, 
actuating means connected to said motor and said 
stop means, a controlled switch connected. to said 
actuating means, a plurality of conductors con 
nected to said controlled switch, a cylinder ro 
tatably mounted, a punched card fastened to the 
periphery of said cylinder, a plurality of pawls 
pivotally supported adjacent said cylinder and 
having one of their ends engaged with the cylin 
der or card depending on whether an opening is 
formed in the card at the contact‘ point of the 
pawl, switch actuating portions extending from 
the opposite ends of said pawls, and a two-way 
switch attached to each actuating pawl and mov 
able from a ?rst position to a second position, and 
one of said plurality of conductors connected to 
each of the two-way switches. 

2. In apparatus for positioning a shaft having 
stop means engageable with said shaft, driving 
means for rotating said shaft, and motor actuat 
ing means connected to a control circuit; a con 
trol circuit actuating means comprising, a drum 
rotatably supported, a perforated card detachably 
connected to said drum, a plurality of pawls piv 
otally supported adjacent said drum and having 
an extending portion engageable with the drum 
or the card depending whether or not a perfora 
tion is formed in alignment with the end of said 
pawl, a plurality of control wires leading to said 
control circuit, a plurality of two-way switches. 
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adjacent the opposite end of said pawls, one of 
said control wires connected to each two-way 
switch, and said opposite ends of the pawls mov 
ing said two-way switches from a first position 
in contact with ground to a second position above 
ground. 

3. Apparatus for controlling a plurality of 
shafts comprising a plurality of units according 
to claim 2 wherein the pawls of each control unit 
are pivotally supported adjacent said cylinder to 
engage perforations therein. 

4. In apparatus for controlling a shaft which 
has stop means attached thereto and is driven 
by a driving means wherein'said driving means 
and stop means are actuated by electromagnetic 
means, and in turn controlled by a controlled 
switch, controlled switch actuating means com 
prising; a cylinder rotatably supported on a base 
member, a selector knob mechanically linked to 
said cylinder for changing its position, a perfo 
rated card detachably mounted on said cylinder, 
a plurality of pawls pivotally supported on a 
shaft adjacent said cylinder and having an en 
gaging portion which is spring-urged toward the 
cylinder, a switch actuating portion at the oppo 
site end of each pawl, a plurality of two-way 
switches adjacent the switch actuating portions 
with each connected electrically to said controlled 
switch, said switch actuating portion engage 
able with said switch for moving it from a ?rst 
position connected electrically to ground to a 
second position connected electrically to a ter 
minal above ground. 

5. Apparatus for controlling a plurality of 
shafts comprising a plurality of units such as 
claimed in claim 4 wherein the pawls are sup 
ported adjacent the periphery of said cylinder 
and actuate two-way switches in response to the 
presence of perforations in said card. 

6. Apparatus for controlling a plurality of 
shafts comprising a plurality of systems accord 
ing to claim 4 mounted about the periphery of 
said drum, a control knob connected to said drum 
for changing its angular position, and cam actu 
ating means connected to said knob for lifting 
the pawls from a position out of engagement with 
the card when the angular position of the cyl 
inder is changed. 

7. Apparatus for controlling a plurality of 
shafts comprising a plurality of stop means en 
gageable with said shafts, a control circuit for 
each stop means for causing said stop means 
to prevent rotation of said shafts, driving means 
connected to said shafts, a cylinder rotatably 
supported and formed with ribs about the sur 
face, a plurality of pawls pivotally supported 
adjacent said cylinder and spring-urged toward 
said cylinder, a perforated card mounted on said 
cylinder with said perforations placed according 
to a predetermined code, said pawls engaging said 
card or said cylinder if a perforation exists under 
the pawl, a plurality of switches actuated by said 
pawls, and control wires connected from said 
switches to a control circuit with each control 
circuit receiving more than one control wire. 

8. Apparatus for controlling the position of a 
shaft comprising, a stop wheel mounted on said 
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6 
shaft, 2. driving means connected to said shaft, 
a controlled switch mounted on said shaft, an 
actuating relay electrically connected between 
said controlled switch and said driving means, a 
locking pawl pivotally supported adjacent said 
stop wheel and engageable therewith, said actu 
ating relay mechanically connected to said look 
ing pawl, a drum mounted on a selector shaft, a 
perforated card mounted on said drum, a plu 
rality of pawls pivotally supported adjacent said 
drum and formed with card engaging portions 
at one end thereof, a plurality of two-way 
switches mounted adjacent the opposite end of 
said pawls, switch actuating portions formed at 
the opposite ends of said pawls, and each of said 
two-way switches electrically connected to a 
different position of said controlled switch. 

9. Means for controlling the position of a shaft 
by pre-punching perforations in a card compris 
ing, a drum rotatably mounted on a selector shaft 
and formed with a plurality of ribs about its 
periphery, said card mountable on said drum, a 
plurality of pawls rotatably supported adjacent 
said drum and formed with card engaging por 
tions for engaging said card on said drum, a two 
way switch adjacent the opposite end of each of. 
said pawls, switch engaging portions formed at 
the opposite ends of said pawls to move said two 
way switches from a ?rst to a second position, a 
control wire connected to each of said two-way 
switches, a controlled switch electrically con 
nected to said control wires, said controlled switch 
mounted on said controlled shaft, a driving 
means connected to said controlled shaft, and a 
motor actuating circuit connected between said 
controlled switch and said driving means. 

10. Apparatus for controlling a plurality of 
shafts comprising, a drum rotatably supported on 
a selector shaft, a plurality of groups of pawls 
pivotally supported adjacent said drum and each 
pawl having a card engaging portion engageable 
with said card or drum, a two-way switch 
mounted adjacent the opposite ends of each of 
said pawls, a control switch for each of said 
groups of pawls, a switch actuating portion 
formed at the opposite ends of said pawls to 
actuate said two-way switches, a control wire 
from each of said two-way switches connected to 
said controlled switch for the respective group, 
each of said control switches mounted on a 
controlled shaft, a driving means connected to 
each of said controlled shafts, and a motor actu 
ating circuit connected between each of said con~ 
trol switches and said driving means. 

HORST M. SCHWEIGHOFER. 
GORDON E. NICHOLSON. 
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