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1. 
This invention relates, in general, to a control 

mechanism and, in particular, to a cam Shaft 
shifting control device contained within a student 
training apparatus or the like requiring that any 
one of a plurality of different control motions be 
imposed thereon in order to present a variety of 
problems such as may be encountered in combat. 

It is common practice in the training of Stu 
dent operators, whether they are to be future 
radio or underwater sound operators or the like, 
for an instructor through the manipulation of 
master controls to set up a variety of simulated 
signals which as nearly as possible reproduce the 
signals to be received under actual Operating Coll 
ditions. In Sonar training devices, for example, 
these simulated signals are fed to any desired 
number of sonar receivers operated by the stu 
dents who in time learn to distinguish between 
the various received echoes, reverberation noises 
and the like. Quite frequently the Simulated Sig 
nals are generated through cam action operating 
associated equipment, and in the course of the 
instruction it is often necessary to quickly change 
from one set of signals to another by the inter 
change of cams. It is further desirable that any 
of the cams be selected at will, without the neces 
sity of following a fixed sequence once the equip 
ment is set into operation. The present inven 
tion relates to a device for rapidly changing the 
above-described control cams. 

It is one object of this invention to provide a 
motion initiating and control device Which is 
adapted to be rapidly and easily adjusted to pro 
vide the desired movement of the apparatus with 
which it may be associated. 
Another object of this invention is to provide 

a train of cams so associated with One another 
and With the followers with which they engage 
as to eliminate the necessity of disassembling, 
interchanging, and reassembling the cams, as is : 
the usual procedure in most cann control appa 
ratus presently employed. 

Still another object of this invention is to pro 
vide a compact, simple, rugged and relatively in 
expensive electrically operated control apparatus. 

These, and other objects, as well as the Various 
other novel features and advantages of this in 
wention will become apparent from a reading of 
the specification and acco inpanying dra Wings of 
which: 

Figure 1 is an isometric view of the control 
device, showing the electrical elements aSSO 
ciated therewith, and 

Figure 2 is an enlarged view of a portion of the 
cylindrical cam. 
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Figure 3 is an enlarged sectional view of the 

clutch arrangement for operating the cam foll 
lowers. 
With reference to the drawings, this invention 

COImprises a Series of cans, groups and 2, con 
sisting of cams a, ib, and fic and 2a, 2b, 
and 2C respectively, positioned on shaft 3, 
adapted to engage followers 4 and 5 respec 
tively, cam shifting unit 6 and cam shifting unit 
electrical control system. T. Shaft 3 and can 
groupS i and 2 rotate by means not shown and 
not a part of this invention for the purpose of 
Operating switches or other signalling apparatus, 
likewise not illustrated, by the action of the can 
followers 4 and 5. 
The can shifting unit 6 embodies a rotatable 

drum 8 Secured to shaft 3, having circular 
fianges 2 and 22, the flange 22 being undercut at 
23 for a portion of its circumference. Secured to 
flange 2 is a pin 24 adapted to be received with 
in a receSS 23 of a cam follower rocker arm 26 
attached to shaft 2: upon which the followers 4 
and 5 are positioned. The hub or central por 
tion of druin 8 is undercut to define a path 
28 Within which a pin 29 of can shifting lever 
3 is received. The path 28 is adapted to provide 
Operating Zones for four can notions, namely, 
ZOnes Within which the followers are raised, the 
Can Shifting lever set, the canns shifted and the 
followers lowered respectively. A gear 32 secured 
to the Shaft 9 engages with worm gear 33 rotated 
by electirical motor 34 for driving the drum 8. 
Can followers 4 and 5 are rotatably mounted 
upon shaft 27 So that when the rocker arm 26 is 
actuated, the followers are pulled away from the 
CanS by Virtue of the clutch arrangenient 30. 
As Soon as the Shaft is returned to its operable 
position, followers 4 and 5 also are returned 
through the action of suitabie Springs mounted in 
the base or hub portions 35 and 36 thereof. A 
typical construction for one of the clutch arrange 
mentS is clearly shown in Fig. 3 wherein the base 
36 has a hollow sleeve-like portion 2 through 
which the shaft 27 extends. Within the sleeve 
portion 2 is a spring 3 coiled concentrically 
about shaft 27 and having one end 74 inserted 
through a hole in shaft 2 and the other end 75 
inserted in a slot in sleeve portion 72, whereby, 
due to the action of the Spring, the can follower 
5 is urged against one of the cams 2a, 2b, or 

i2C. The Spring 3 urges follower 5 in a counter. 
clockwise direction as viewed from Fig. 3. Closing 
the end of sleeve portion 72, but in freely sliding 
contact therewith is a collar 6 which may be at 
tached to shaft 27 by means of set screw - 
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whereby the cam follower 5 is prevented from 
moving axially along shaft 2. The member 3, 
forming the other portion of the clutch arrange 
ment is rigidly attached to shaft 27 by means of 
a set screW 8, or the like. 
The electrical control system 7 is made up of 

a selector Switch 3, having a suitable electrical 
connection to a source of power, to stationary 
contacts 37a, 3b, 3c, and to three pairs of switch 
ing contacts 38, 39 and 4f, which contacting ele 
ments are so associated With a relay 43 and ad 
ditional Switching contacts 4 as to insure proper 
electrical connection between the power Source 
and the direct current notor 45- and alternating 
current motor 38. A worm gear 36 keyed to the 
shaft of direct current motor 5 engages with a 
gear 47 positioned on shaft 48. 
is mounted in suitable bearings 9 and provided 
With a plurality of cans 5 , 52 and 53 for Oper 
ing the particularly desired electrical contacting 
elements of the group 38, 39 and 48. The lower 
end of shaft 8 is firmly secured to an adjustable 
fulcrum 54. The fulcrum. 54 is provided with 
an opening 55 within which is rotatably received 
a pin 35a, secured to can shifting lever 3 E. Thus, 
the ever 3 is not only supported at the end of 
shaft 48 but is permitted to pivot about the pin 
55d for effecting the cana shifting action. 

Selector Switch 3 comprises a novable cons. 
tacting arm 56 which may be moved into any one 
of three positions (as shown) for closing an elec 
trical circuit between one of the power lines and 
One of the contacting elements 38, 39 or 5 for 
purposes to be hereinafter disclosed. 
The relay 43 is provided with an electromagnet 3: 

6, and two stationary contact elements S2 and 
63 with a novable contact SA mounted therebe 
tween which is adapted to be drawn from its ini 
tial position of contact with element, 2 into coin 
tact with element 63 when the electromagnet, is 
energized. The Support for element 66 is Suf 
ficiently resilient as to cause the element to re 
turn to its initial position upon de-energization 
of the electronagnet. In addition, two switches 
65 and 6 are provided for closing or opening elec 
trical circuit between D. C. notor 45 and A. C. 
motor 34 respectively. 
The operation of this control device is car. 

ried Out essentially in the following nanner: 
From the control position as illustrated in the 

drawing, let it be supposed that the operator de.. 
sires to impose a new problem on the apparatus 
aSSociated with and controlled by the followers 
4 and 5 and that the motion desired will be 

that incident to engagement of followers is and 
5 with cams a and 2d respectively. 
The movable arm 55 of Selector switch 3 is 

rotated So that it nakes contact with element 3d 
thus energizing electronagnet 8. The magnet 
draws element 64 into contact with element 3 
and, since SWitch, 85 is closed by virtue of ele 
ment 65d having dropped down into undercut 
portion 23 of flange 22. When the drum 3 is in 
the position in Which the can followers 4 and 
5 are to be raised, the armature of motor i5 

is excited and current furnished to the field Wind 
ing thereof So that the notor begins to rotate 
driving the shaft 8, thus moving the can 
into engagement. With the novable contact of 
SWitching elements 38. At the same time electro 
magnet 6 closes contact 4 to energize notor 34. 
It will be apparent that as soon as the can 5 
has travelled sufficiently far, the circuit Will be 
broken at the Switch 38, which in turn will de 
energize the electromagnet 6 to cause switch 
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4. 
element 64 to return to position of contact with 
element 62. The motor 45 is immediately brought 
to a stop and as the armature thereof is short cir 
cuited by reason of switch 65 being closed, coast 
ing of the motor is prevented. 

However, even though motor 45 is brought to a 
stop, upon completing the function of noving full 
crum 54 to the desired number one position, dur 
ing the time pin 29 of cam shifting arm 3 is 
Within the wide or fulcrum shifting position of 
can path 23, the motor 34 continues to rotate 
ina Smuch as the switch 66 is still closed. As the 
drum 3 rotates further, the pin 29 will strike the 
Side portions of the circular can path 28 and 
cause the arm S to pivot about pin 55a, thus 
shifting the cams to their new positions by virtue 
of the axial movement imparted thereto by the 
knob 67 secured to the end of arm 3 and posi 
tioned between flanges 20a of drum. 20. 

Pin 24, of drum 8, rises to carry the rocker 
arm 26 to its high position so that the followers 
4 and 5 are lowered and brought into engage 
ment with the cams o and 2a and finally the 
rocker arm Will be engaged with the movable con 
tact of SWitch 6, opening the Switch S6 and 
causing notor 34 to be brought to a stop. 
As the cans have now been shifted to their new 

ly Selected positions, it is merely necessary to ro 
tate the shaft 3 in order to impart the desired 
noticnS defined by the Cains to the cam followers 
it and 5 for imposing a new problem on the ap 
paratus aSSociated with the followers. 

It Will be understood that the above description 
and accompanying drawings comprehend only 
the general and preferred embodiment of the in 
Vention and that various changes in construction 
and proportion as well as arrangement of the 
parts thereof may be made within the scope of 
the appended clains without sacrificing any of 
the advantages of the invention. 

I clairn: 
1. In a control apparatus, the combination 

comprising a plurality of cams, a plurality of 
followers associated with said cams, means for 
moving said followers into and out of engagement 
With Said cams, means for shifting said cams 
axially with respect to their axes of rotation, and 
Cam shifting preselection means for determining 
in advance the position into which said cams 
are to be shifted comprising a selector switch, 
a motor, a plurality of switches interposed be 
tween Said selector switch and said motor and 
means operable by said motor for interrupting 
the circuit between the one switch of said plu 
rality closed by the operation of said selector 
SWitch and said motor. 

2. In a control apparatus, the combination 
comprising a plurality of cams, a plurality of fol 
lowers aSSociated with Said cams, a shaft sup 
porting Said followers, a rocker airin secured to 
Said Shaft, means for rocking said arm in a 
clockwise or counterclockwise direction, clutching 
means adapted to engage with said followers to 
CauSe rotation thereof together with said shaft 
When Said shaft is rotated in one direction, means 
for shifting Said cans axially with respect to 
their axes of rotation, and cam shifting prese 
lection means for determining in advance the po 
sition into which said cams are to be shifted com 
prising a selector switch, a motor, a plurality of 
SWitches interposed between said selector switch 
and Said motor and means operable by said mo 
tor for interrupting the circuit between said se 
lector SWitch and said motor by operating one of 

75 said plurality of Switches. 
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3. In a control apparatus the combination 
comprising a plurality of cams rotatable about 
a common axis, a plurality of followers aSSociated 
therewith adapted to be moved into and out of 
engagement with said cans, driving means aS 
Sociated with and adapted to provide in Ward and 
OutWard movement of Said followers, control 
means associated Witin said driving means, means 
adapted to shift said cams axially with respect to 
said followers to cause a selected group of cams 
to come into registration with said followers, and 
control means associated with Said last-men 
tioned means for in Suring movement of Said cans 
to their selected positions. 

4. Control apparatus for shifting a plurality 
of cams axially with respect to their axes of ro 
tation and into and out of engagement with a 
plurality of can followers comprising a selector 
Switch for determining in advance the position 
into which said cams are to be shifted, a first 
motor, a plurality of limit Switches, means driven 
by said first motor for operating said limit 
switches, a second motor, drum means driven by 
said second motor, Said drum means acting to 
move the cam followers out of engagement with 
said cams and to shift Said cams and to move 
Said cam followers into re-engagement with Said 
a.S. 
5. Control apparatus for shifting a plurality of 

cams axially with respect to their axes of rota 
tion and into and out of engagement with a plu 
rality of cam followers comprising a selector 
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switch for predetermining the position into which 
said cams are to be shifted, a first motor, a plu 
rality of limit Switches in the circuit between 
Said motor and said selector Switch, means 
driven by said first motor for Operating said limit 
switches, a cam shifting lever, said first motor 
driven means acting to alter the fulcrum of Said 
can shifting lever, a second motor, drum means 
driven by Said second motor, said drum means 
having a recess in the face thereof for receiving 
One end of the above-mentioned can shifting 
lever, Said recess acting to apply force to said cam 
shifting lever to thereby shift said cams when 
the drum means revolves. 

6. The apparatus of claim 5 in which said 
drum means has a pin in One face thereof, and 
a Cam follower lever adapted to be moved by said 
pin, Said pin acting to move the aforementioned 
plurality of cam followers out of engagement with 
Said cans While Said Carls are being shifted and 
to re-engage said can followers and cams after 
the Shift. 
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