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The present invention pertains generally to positioning 
devices and relates more particularly to such devices 
wherein incremental displacements are added for deter 
mining total displacement. 

According to the invention, a plurality of camming 
devices are arranged for cyclically displacing correspond 
ing followers and means are provided for interconnect 
ing the followers during selected time intervals for de 
termining total displacement according to the selected 
time intervals. 
An object of the invention is to provide an improved 

positioning device. 
Another object is to provide a positioning device 

wherein displacement is determined according to the in 
terconnection of cyclically displaced members. 
A further object is to provide a positioning device 

wherein displacement is determined according to the se 
lection of time intervals during which a plurality of 
cyclically displaced members are interconnected. 

Other objects of the invention will be pointed out in 
the following description and claims and illustrated in 
the accompanying drawings which disclose, by way of 
example, the principle of the invention and the best 
mode which has been contemplated of applying that 
principle. - 

In the drawings: 
FIG. 1 is a partial perspective view of an embodi 

ment of the invention. 
FIG. 2 is a graphic representation of the cams shown 

in FIG. 1. 
Referring now to FIG. 1, the embodiment of the in 

vention there shown for laterally displacing a member 
9 over selected distances comprises three cams 0, i. 
and 12, which are secured to corresponding shafts 13, 
54 and 15. These shafts are journalled in suitable bear 
ings and are driven by means (not shown) for rotating 
the cams at the desired angular velocity. Associated 
with cams 10, 1 and 12 are corresponding followers 
16, 17 and 18, respectively, journalled on shafts 19, 20 
and 24, respectively, which are affixed to and are sup 
ported by corresponding yokes 22, 23 and 24. The 
yokes 22, 23 and 24 are supported in any convenient 
manner to permit linear displacement thereof in the 
directions indicated by arrows 25 under control of the 
various cams 10, 11 and 2. 

Associated with each yoke is a tape and coupling 
arrangement, there being three tapes 26, 27 and 28 and 
three couplings 29, 30 and 31. These couplings are 
affixed to the corersponding yokes, the coupling 29 be 
ing secured to the yoke 22 and the coupling 30 being 
Secured to the yoke 23, etc. The tape 26 is arranged 
for releasable engagement by the coupling 29 at selected 
time intervals, as will be described. Similarly, tapes 27 
and 28 are arranged for engagement by couplings 39 and 
31, respectively, the tape 27, being secured to the yoke 
22 and the tape 28 being secured to the yoke 23. 
The tapes 26, 27 and 28 are arranged normally to 

slide over the opposed surface of the corresponding 
couplings; however, when energized, the couplings cause 
the tapes to adhere firmly thereto. The couplings may 
be of any convenient design, as, for example, magnetic, 
electrostatic or mechanical. In the present embodiment, 
it is assumed that the coupilngs are magnetic and that 
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the tapes are constructed of magnetic material. The 
means of coupling the tapes 26, 27 and 28 to their re 
spective opposed surfaces in proper time sequence is 
shown as including some kind of power supply or gen 
erator 39 which selectively energizes the coils 40, 4 
and 42. The coil or coils which are energized are de 
termined by the switches associated witih the keys iden 
tified by the numerals 1, 2 and 4 within the circles. 
These numbers correspond to the units of movement 
imparted to the output tape 26 by the depression of these 
keys. Thus, when the couplings are energized, the cor 
responding tapes are held thereto for movement there 
with under control of the cams 10, and 12. Before 
proceeding with the description of the operation of the 
invention, it should be noted that each of the followers 
16, 17 and 8 is resiliently held against its associated 
cam 0, EA and 12 by means of a corresponding spring 
32, 33 and 34, each spring being arranged to extend be 
tween a fixed base member (not shown) and the corre 
sponding coupling for returning the mechanism to its 
initial position, as shown in the drawing, upon comple 
tion of the displacement operation. 
The cams 0, 11 and 2 have profiles arranged to 

effect displacements as indicated in FIG. 2. Thus, when 
the high dwell on cam 10 engages the follower 16, the 
follower is displaced an amount equal to the height of 
the high dwell which, in the present embodiment, is 
equal to one unit of displacement. The high dwells on 
the cams 12 and 2 are similarly arranged to displace 
the various members cooperating therewith by two and 
four units, respectively. 
The structure described hereinabove is provided for 

displacing the member 9 according to the displacement 
effected by one or more of the cams 10, 11 and 12. For 
this reason, means are provided for selectively energiz 
ing the couplings during time intervals determined by the 
desired total displacement. The various times involved 
and their relationship to the can profiles are indicated in 
FIG. 2 as t through ts. To effect a displacement of the 
member 9 equal to a selected number of units, the various 
couplings 29, 39 and 31 are energized and deenergized 
according to the chart shown below: 
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Coupling Timing 
Displacement (units) 

Although any convenient means well known to those 
skilled in the art may be used for selectively energizing 
the couplings to achieve any desired number of units of 
displacement of the member 9 a manual means is herein 
disclosed and described. By depressing the proper keys 
during the proper portions of a time cycle any desired 
number of displacement units can be obtained. For in 
stance, to obtain one unit of displacement key is de 
pressed during the entire time cycle. This means the tape 
26 is coupled so as to follow the movement of the fol 
lower 16 during the entire time cycle to achieve one unit 
of displacement. To achieve three units of displacement, 
key is pressed to close its associated switch during the 
entire time cycle (ti-te) and from t to ts key 2 is de 
pressed to close its associated switch, This provides the 
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propertime relationship of energization of coils 40 and 4. 
to move tape 26 and the member 9 three units during the 
time cycle. 

Referring to the chart, it will be seen that to displace 
the member 9 by one unit the coupling 29 is energized 
from t through ts time and the couplings 30 and 39 are 
not energized. Thus, the tape 25 is engaged by the 
coupling 29 while the follower 6 is on the low dwell of 
cam 10, and as this cam is rotated to position the high 
dwell thereof beneath the follower 16, the tape 26 is dis 
placed by one unit. The tape 26 remains in this positio: 
until returned to the initial position under cam control, 
and at is time the coupling 29 is deenergized, thereby re 
ieasing the tape. 
When it is desired to obtain two units of displacement of 

the member 9, the couplings 29 and 30 are energized from 
t2 through its time, the coupling 3 being deemergized. 
Thus, the coupling 29 is not energized until after the can 
18 has displaced the follower 16 relative to the tape 26 
and the coupling 30 is energized while the follower 7 is 
still on the low dwell of cam 11. Under these conditions 
it will be understood that the tape 26 is displaced by two 
units under control of cam 11, since no displacement is 
effected by either of the cams 19 and 2. 
Three units of displacement of the member are ob 

tained by adding the displacements provided by both of 
the cams 8 and ii. This is accomplished by energizing 
the coupling 29 from t through to time and by energizing 
the coupling 33 from t through is time. Since the cou 
pling 29 is energized at t time, the tape 26 is displaced 
by one unit under control of the can is). Additionally, 
since the coupling 30 is energized at t time, the tape 26 
is displaced by two more units under control of cam 1. 
The coupling 31 is not energized under these conditions 
and the total displacement of taps 26, therefore, is equal 
to three units. In a similar manner, four, five, six or 
seven units of displacement are obtained according to the 
chart shown above. It should be understood that by the 
provision of additional displacement devices including 
cams, followers, couplings, etc., according to the teaching 
given herein, the member 9 may be displaced by any se 
lected number of units for use as may be desired. It will 
be noted that the various displacements provided by the 
cams (), and 12 are cyclically available for effecting 
the desired displacement in the member 9 according to 
the energization of the couplings 29, 36 and 31, with the 
member 9 being returned to its initial position under cam 
control at all times. 
Any convenient means may be employed for support 

ing the followers 6, 17 and i8 for movement in the di 
rection of the arrow 25. The specific means illustrated 
here includes a means 43 mounted to the followers, which 
means engages a bar 44. Similar structure is provided 
in association with followers 7 and 18 also. 
While there have been shown and described and 

pointed out the fundamental novel features of the inven 
tion as applied to the preferred embodiment, it will be 
understood that various omissions and substitutions and 
changes in the form and details of the device illustrated 
and in its operation may be made by those skilled in the 
art without departing from the spirit of the invention. It 
is the intention, therefore, to be limited only as indicated 
by the scope of the following claims. 
What is claimed is: 
1. A device for selectively displacing a member com 

prising first coupling means engaging said member when 
said first coupling means is operated, first displacing means 
displacing said first coupling means during a first time 
interval, second coupling means engaging said first coul 
pling means when said second coupling means is operated, 
second displacing means for displacing said first and sec 
ond coupling means when said second coupling means is 
operated during a portion of said first time interval and 
means for operating said first and second coupling means 
at selected times whereby said member is displaced with 
said coupling means according to said selective times. 
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2. A mechanism for selectively displacing a member 
comprising first engaging means for selectively engaging 
Said member in response to a first signal, first displacing 
means for displacing said first engaging means a first pre 
determined distance, second engaging means for engaging 
said first engaging means in response to a second signal, 
Second displacing neans for displacing said first and sec 
ond engaging means a second predetermined distance and 
means for controlling said first and second engaging 
means according to said first and second signals during 
eiected time intervals for effecting displacement of said 
member by an amount equal to one or both of said pre 
determined distances according to said selected time in 
tervals, 

3. A mechanism for displacing a member selected dis 
tances comprising first engaging means for engaging said 
member for displacement therewith prior to a first time 
interval and in response to a first signal, said first engag 
ing means being additionally arranged to engage said 
member for dispalcement therewith after said first time 
interval and in response to said first signal, first displac 
ing means for displacing said first engaging means a first 
predetermined distance during said first time interval, 
second engaging means for engaging said first engaging 
means for displacement therewith prior to a second time 
interval and in response to a second signal and a second 
displacing means for displacing said first and second en 
gaging means a second predetermined distance during a 
second time interval following said first time interval 
whereby said member is displaced with said engaging 
means a distance equal to said first predtermined distance, 
said second predetermined distance or the sum of said 
first and second predetermined distances according to the 
timing of said first and second signals. 

4. A displacement mechanism comprising a member to 
be displaced, first engaging means for engaging said men 
ber for displacement therewith during first predetermined 
time intervals, said first engaging means being responsive 
to first signals for engaging said member prior to said first 
time intervals and for engaging said member after said 
first time intervals, first displacing means for cyclically 
displacing said first engaging means a first distance during 
successive first time intervals, second engaging means for 
engaging said first engaging means for displacement there 
with during second predetermined time intervals, said 
second engaging means being responsive to second signals 
for engaging said first engaging means after said first 
time intervals and for said second time intervals, second 
displacing means for cyclically displacing said first and 
second engaging means a second distance during Second 
predetermined time intervals following said first time in 
tervals, whereby displacement of said mamber by said en 
gaging means is determined according to the timing of 
said first and second signals. 

5. A device for displacing a member, comprising a 
plurality of displacing means having different time-dis 
placement characteristics, a plurality of coupling means 
each having two selectively engageable movable elements 
and an element for selectively engaging the two movable 
elements for movement as a single assembly, the movable 
elements of said coupling means connecting said men 
ber to be positioned to said displacing means in seriatin, 
and means for enabling said coupling engaging elements 
selectively and at successive times to displace said mem 
ber by an amount equal to the displacement of one or a 
plurality of said displacing means. 

6. A device for displacing a member, comprising a 
plurality of displacing means each having a cam element 
and a follower element, said can elements having differ 
ent time-displacement characteristics, a plurality of cou 
pling means each having two selectively engageable mov 
able elements and an element for selectively engaging said 
two movable elements together for movement as a single 
assembly, the movable elements of said coupling means 
connecting said member to be positioned to said follower 
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elements in seriatim for movement as a single assembly References Cited in the file of this patent 
when said engaging elements are enabled, and means for UNITED STATES PATENTS 
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