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The invention relates to a control arrangement for 
magnetic tape recording and/or play~back apparatus com 
prising buttons and associated linkage the rest positions 
of which are determined by springs and/or by reaction 
forces of components parts of the apparatus to be oper 
ated by the said buttons which in their operative end posi 
tions bear on a movable holding bar. 

According to the‘ invention a holding bar is provided 
so as to be movable transversely i.e. at right angles to its 
longitudinal axis in the direction of the forces produced 
by the buttons bearing on the holding bar and is arranged 
to operate at least one preferably electric switch adapted 
to be operated by this transverse movement of the hold 
ing bar when holding the buttons. 

In the preferred button arrangement according to the 
invention the direction of movement of a button is re 
versed when it passes from its rest position to its operative 
end position because it has to be moved beyond, said end 
position before snapping into this position. Such ar 
rangements are known and have been previously used, 
for example, in the form of push-‘buttons of which that 
part of the path which the buttons, when depressed, travel 
only once, is used for permanently switching on an oper 
ating condition and of which the part of the path which 
the buttons travel in the reverse direction from their ex 
treme depressed positions to their operative end positions 
is used to initiate an operation to be switched on tem 
porarily and brie?y only. 

It is also known to design a push button arrangement 
so that by means of a control member (‘button lever, con 
trol rod or the like), which is moved in operating the but 
ton more than one operation, for example, a whole chain 
of operations, is performed. Obviously the entire chain 
must have been completed when the button is released and 
assumes its operation and position. Frequently, however, 
the sequence of operations plays a decisive role and it 
may even be essential that a certain operation intended 
to be the ?nal link of the chain can only be performed 
as the ?nal operation and is carried out only when the 
speci?ed button is released and held in its operation end 
position whereas if said button were to return to its rest 
position due to the fact that it was not moved far enough, 
said ?nal operation is not performed. 
The problem of performing a certain operation as the 

?nal operation and only when a speci?ed release of the 
button causes the latter to snap into its operative end 
position, is solved in a very simple and reliable manner by 
this invention. 
The invention contemplates a plurality of additional 

embodiments. It may be of advantage to maintain the 
position of a control arrangement, reached by transverse 
shifting of the holding bar, even if the operation of other 
buttons or of a release button would normally cause the 
holding bar to change its position several times. In this 
case, a pawl arrangement is used to transmit the trans 
verse movement of the holding bar to the control de 
vice(s) to be operated. A highly suitable embodiment 
of such a pawl arrangement takes the form of a lever 
provided with a hook at one end and arranged on the 
holding bar spindle so as to be capable of lateral and 
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2 
pivotal movement; when a button is operated the said 
lever is moved on the holding bar from its rest position 
which is determined by stops and springs and does not 
insert its hook onto a holding plate before the button 
is released. 
The arrangement to move the pawl lever in its simplest 

form consists of a slide member adapted to slide along 
the spindle of the holding bar and to engage the pawl 
lever. Operation of the buttons moves the slide mem 
ber along the bar by means of inclined surfaces provided 
on the operating members of the buttons (levers, rods or 
the like) and/or on the pawl lever. By not providing 
such inclined surfaces on individual operating members 
of the buttons or on the slide member many modi?cations 
can be obtained. 
Arrangements including a pawl lever and a slide mem 

ber and provided with a pivotally mounted holding bar 
the pivot spindle of which passes through plate-shaped 
apertured button-operating members may be elaborated 
by enabling the slide member to lock the buttons which 
have not been operated and/ or to provide predetermined 
sequence of operation of individual buttons. For this 
purpose the slide member is divided into several compo 
nent parts, or individual slide members which are ar 
ranged side by side on the pivotal holding bar so as to 
be able to slide along this spindle and are pressed against 
one another by two springs. The slide member is so 
divided into individual slide members that in the rest 
position, which is determined by the springs, adjacent 
side surfaces of the individual members are maintained 
in the plane of the button plates. The button plates are 
provided with wedge-shaped members which may be in 
tegral with the plates and the inclined surfaces of which 
press against the inclined surfaces of the said individual 
slide members. After shifting of the individual slide 
members which are then located within the apertures in 
the button plates of certain buttons, the cross-sectional 
areas of the said individual slide members being made to 
conform with the cross-sectional area of the said button 
plate apertures, so that when the individual slide mem 
bers are inserted in the apertures, the said certain but 
tons are locked against movement. 

Further suitable embodiments will appear from the 
examples described. 

Obviously the invention is not limited to the use of 
push-buttons. It may also be used in arrangements com 
prising buttons operated by tilting, pulling, etc. 
The above and other features, objects and advantages 

of the present invention will be fully understood from the 
following description considered in connection with the 
accompanying illustrative drawing. 
FIG. 1 is a front elevation of a button 

according to the invention. 
FIG. 2 is a sectional view taken along line 11-11 of 

FIG. 1. 
FIG. 3 is an enlarged partial view of a detail of FIG. 1. 
FIG. 4 is a view taken on line IV—IV of FIG. 1. 
Five buttons (1, 2, 3, 4, 5) are arranged in a frame 

(button stand). The button stand consists of a base plate 
6 and a U-member ‘7. The operating members of the 
buttons, i.e. have the form of plates 8, 9, it}, ll, and 12 
guided in suitable slots in the base plate 6 (not shown) 
and the U-member. Lugs 13 (FIGURE 2) are punched 
from the button plates 842 ‘and are surrounded by 
springs 14% engaging the button heads and the U-member 
7 so at to urge the buttons upwardly into their rest position. 
The movement of the buttons must obviously be limited 
in some way, for example, by abutment stops (not 
shown). The manner in which the buttons and plates 
perform the operations to be carried out is not of im 
portance to the invention. The said operations may, for 
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example, be effected by a transmission member 15 shown 
in FIGURE 2. The operation-s performed by pushing the 
buttons may be mechanical or electrical. The reaction 
forces produced in the operations by the movement of 
the parts to be operated act in a direction opposite to 
the direction in which the buttons are pushed and assist 
the action of the springs 14. Hence in some cases the 
springs 14 may be dispensed with. 

In order to retain the buttons in their depressed posi 
tions, that is in their operative positions, a holding bar 16 
is pivotal mounted on a spindle 17 by means of hinges 
16a. The holding bar 16 and the spindle 17 extend 
throughout the length of the button stand through aper 
tures 18 in the button plates 8 to 12. A spring 19 dis 
posed between the holding bar 16 and a projection 20 
on the base plate 6 pulls the holding bar 16 forward (as 
seen in FIG. 1) against lugs 21 (FIG. 2) of the button 
plates. Referring more particularly to FIG. 2, it will be 
apparent that as button plate 10 moves downwardly, the 
lug 21 will cause the holding bar 16 to rotate counter 
clockwise about spindle 17. If button 3 is pushed far 
enough, the holding bar will snap back, in a clockwise 
direction, under the in?uence of spring 19 (FIG. 1) thus 
locking the button plate 10 in a depressed position. But 
tons which were previously ‘arrested by the holding bar 
16 would be released when the button arrangement 3, 
10 is depressed. If a button must only release other 
buttons but ‘does not ful?ll any other function and 
hence does not have to snap behind the holding bar 16, 
the upper surface of the lug 21 is bevelled. In the em 
bodiment described this is the case with respect to the 
button 5 (release button, or stop button). 
The details described may be considered to be con 

ventional. According to the invention the holding bar 16 
is arranged so as to be able to move in its hanger or 
hinges 16a in a direction at right ‘angles to its longitudinal 
axis and in the direction of the forces produced by the 
buttons being supported. For this purpose the spindle 
17 supporting holding bar 16 is journalled in the limbs of 
the U-member 7, in elongated slots 22 which permit of 
upward movement. A contact 24 shown schematically 
in FIGURE 1 is disposed above one end 23 of the spindle 
17. Each transverse or upward movement of the spindle 
17 closes the contact. The contact 24 may, for example, 
complete the circuit of an electromagnet which is pro 
vided as a central source of energy and performs opera 
.tions prepared by depression of the buttons only when 
switched into circuit, i.e. causes the motor for driving a 
record carrier to be switched into circuit, when the lead 
ing end of the carrier provided on the apparatus is se 
cured to the take-up reel by an automatic device. If the 
drive is not rendered operative by electric means but by 
mechanical means depression of a button may cause in 
addition to other operations a spring to be tensioned 
which has to operate the driving means. Setting is pre 
vented, however, until a lever, substituted for the con 
tact 24, releases the preventing means. It will be ap 
preciated that such operations must be initiated only after 
all the other operations have been completely performed. 
This condition is entirely ful?lled by the arrangement de 
scribed since the transverse movement of the holding bar' 
16, and the spindle 17 can only take place when button 
plates 8—12, provided with a holding projection 21 is 
depressed through a distance such that the holding bar 16 
is pivoted by the spring 19 so that (refer to FIG. 2) the 
holding bar snaps over the projection 21, When button 
3 is released, spring 14 or the reaction forces of the 
operating parts, lifts the holding bar 16 and spindle 17. 
The spring 14 and/or the said reaction forces are sufficient 
to lift bar 16 and spindle 17 even though the button plate 
moves left or right, out of the vertical plane, as seen in 
FIG. 1. 

Obviously several arrangements may be provided to 
be operated by the transverse movement of the holding 
bar 16. Furthermore it is not necessary that the switch 
arrangement 24 should be ‘actuated by the spindle tip 23. 

10 

30 

35 

40 

45 

50 

60 

65 

70 

75 

4 . 

The holding bar 16 itself may also be used for this pur 
pose. It is also immaterial whether the holding bar has 
the form described and is pivotable about its longitidinal 
axis or is provided in another known form e.g., in which 
it is moved longitudinally. Finally the invention may 
also be used if instead ‘of a single continuous holding bar 
16 for all the buttons several holding bars or segments 
are provided for given groups of buttons or even for 
single buttons and associated with switching devices. The 
basic principle of the invention may readily be used un 
der a variety of switching conditions. 

In button arrangements employing a holding bar which 
also include buttons not to be held by the holding bar it 
is frequently desirable for the said buttons when depressed 
or pushed to cause the holding bar to be transversely 
moved so that the switching device (24) to be operated 
by the holding bar is operated. The button 4 of FIGURE 
1 is such a button. Obviously it does not include a hold 
ing projection 21. In order to enable this button to lift 
the holding bar 16 there is disposed below the holding 
bar 16 in the base plate 6 a pivotable lever 25 which 
when the button 4 is pushed is pivoted by means of ‘a 
projection 26 provided on the button plate 11 and thus 
lifts the holding bar 16. w 

Especially in apparatus in which after the initial opera 
tion of switching-on, any further operations are either 
performed automatically or manually by means of but 
tons, it is frequently necessary to maintain the switched 
on position of the contacts 24 produced by transverse 
movement of the holding bar 16, irrespective of subse 
quent variations in the position of the holding bar 16. 
For this purpose the transverse movement of the holding 
bar is transferred to a pawl arrangement and thence to 
the contacts 24, which pawl arrangement maintains the 
switched-on position until the pawl is disengaged. 
A particular design of the pawl and further steps which 

impart additional valuable properties to the entire button 
arrangement will now be described in detail with refer 
ence to the drawing (FIGS. 1 and 3). A lever 27 is 
mounted on the spindle 17 of the holding bar 16 so 
as to be movable (slidable) and pivotable. It consists 
of a plate from which two lugs 28 are bent which are 
provided with apertures for the spindle 17. A spring 
29 tends to pivot the pawl lever 27 and a spring 30 presses 
the said lever against a stop ring 31 forced into the spin 
dle 17. A hook 32 formed integral with the pawl lever 
27 passes through an aperture 33 in the U-member 7 
(FIG. 3). If the pawl lever 27 is longitudinally moved 
to the right compressing spring 30, which may take place 
when a button is pushed, either by direct engagement 
or, as will be described hereinafter, by way of an inter 
mediate member, the hook 32 slides only over an edge 
34 (FIG. 3) which is a stop abutment for the hook 
against longitudinal movement to the left. This abutment 
is also operative when the pawl lever 27 is only lifted 
but not moved to the right it will follow the pull of the 
spring 29 and hook into the plate 7 when the spindle 
17 is lifted. In the embodiment under consideration 
the contacts 24 to be operated may be disposed, not above 
the spindle tip 23, but so that it is operated by the pawl 
lever 27, for example, by the hook 32 when the said 
lever or hook is pivoted forward. This detail is not 
shown in the drawing. 
When the pawl lever 27 has engaged (raised, shifted 

to the right and rotated by spring 29), it can no longer 
be disengaged by changes in the position of the holding 
bar 16. Hence a separate disengaging member must 
be provided which when operated pivots the pawl lever 
27 back against the force of the spring 29. In fully auto 
matic apparatus a disengaging member may be operated, 
for example, by a marking provided on the trailing end 
of the record carrier. However, the disengaging button 
5 by means of which the pawl is rotated to lower the 
holding bar 16 may be provided with a projection (simi 
lar to 21 as seen in FIG. 2) which on operation (.depres— 
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sion) of the disengaging button 5 causes the pawl lever 
27 to be pivoted back against the force of spring 29. 

If it should be inconvenient that the raised and pivoted 
(engaged) pawl lever 27, which as mentioned herein 
before maintains the spindle 17, raised after the release 
of the button by the operation of which the spindle was 
initially raised, the circular apertures in the lugs 28 may 
be replaced by slots. Thus, the spindle 17 may be low 
ered independently of the lever 27. ‘(Obviously contacts 
24 would be closed by pawl 27 in this case as indicated 
above.) 
The fact that the operations to be performed by the 

pawl lever 27 depend upon three component movements 
i.e. longitudinal movement, upward or transverse move 
ment and pivoting movement, renders possible several 
modi?cations in the design of the entire button arrange 
ment. In an arrangement ‘including a holding bar 16 
common to several buttons it is possible, for example, to 
arrange for a button, although it bears on the common 
holding bar 16, not to cause longitudinal movement of 
the pawl lever 27. Thus this button does not operate 
the contacts (associated with hook 32 noted above) 24 
because the lever 27 cannot pivot forward. Conversely, 
a switching position previously set by the lever 27 is 
maintained when buttons are pushed which disengage 
one another or the release button 5 is pushed, for while 
the holding bar 16 together with the spindle 17 is low 
ered, this does not permit the lever 27 to be pivoted back. 

In a simple embodiment the pawl lever 27 is shifted 
by a slide member extending parallel to the spindle 17 
and engaging the lever 27. The shifting movement is 
effected with the aid of inclined surfaces provided on 
the slide member or on the button plates or on both and 
rendered operative when the buttons are depressed, Al 
ternatively, the shifting movement may obviously be di 
rectly effected by a button. In the embodiment of FIG 
URE 1, the slide member comprises ?ve individual mem 
bers 35, 36, 37, 38 and 39 of synthetic material and of 
substantially parallelepiped shape which are slidably 
mounted on the spindle 17. The said individual mem 
bers are pressed against one another by two springs 40 
and 41. They are provided with lugs 42 which are guided 
in longitudinally extending slits 43 in the U-member 7. 
The length ofthe individual members 35-39 is chosen 
so that in the rest position their adjacent sides are situated 
in the planes passing through the centres of the button 
plates 8 to 11 or in the center of the planes of rods 8-12. 
Their rest position is determined by the fact that the lug 
42 of the one member 39, which member is disposed to 
the right of the button plate 11 and engages the pawl 
lever 27, is arranged in the side 43a of the slit 43 in a 
position such that the member 39 is prevented from mov 
ing to the left. The springs 40 and 41 are constructed 
so that the force of the spring 41 predominates. 
Some of the members 35 to 39 (members 37, 38, 39) 

are provided at the edges facing the button plates with 
inclined surfaces 45 and other members (some members 
35 and 36) are recessed so that their sides adjacent the 
button plates have only a small height and are remote 
from the associated plates 8, 9. The member 37, 38 and 
39 may be directly shifted by operating one of the but 
tons 2, 3 or 4. For this purpose wedge-shaped bodies 
46 of synthetic material are secured to the button plates 
9, 10 and 11. The said wedge-shaped bodies 46 may 
alternatively be provided by embossing the plates. When 
either one of the buttons 2, 3 and 4 is pushed the member 
39 is moved to the right, the pawl lever 27 is also moved 
longitudinally to the right, and on subsequent upward or 
transverse movement of the holding bar 16 the lever 27 is 
raised. The said transverse movement of the holding bar 
16 on depression of the buttons 2 and 3 is due to the 
fact that the said buttons bear on the bar 16 by their 
projections 21 (FIG. 2) and on depression of the button 
4 by means of the aforementioned lever 25 (FIG. 1). 
When the members 317 and 38 are moved to the left or 
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6 
to the right, they enter the apertures in the button plates 
9, 10, 11 with their entire cross-sectional pro?le. The 
cross-sectional area of the members 37 and 38 is formed 
to the cross-sectional pro?le of the apertures in the but 
ton plates that when one of the members 37 ‘and 38 has 
entered said apertures the buttons 2 and 3 are locked. 
The button 1 is not provided with wedge-shaped bodies 

46. ‘The portions of the sides of the members 35 and 36 
when situated within the button plate 8 are so low that 
the said button may be operated (depressed) without 
engaging the side members 35 or 36. Since the said 
members 35 and 36 are not moved by plates 8 or 9, the 
pawl lever 27 is not shifted and cannot engage. On both 
sides of the button plate 8 the recesses of members 35 and 
36 resume their full cross-section so that when the but 
tons 3 or 4 are pushed, the members 35 and 37 or 38 
and the members 36 are moved to the left. Thus, push 
ing the buttons 3 and 4 locks the button 1 also. 

In the side of the member 36 facing the button plate 9 
a recess is made of a size such that depression of the 
button 2 is not prevented when the member 36 under the 
action of the spring 40 follows a movement of the mem 
bers 37, 38 and 39 to the right. In this case the member 
35 also follows this movement to the right and locks the 
button 1. Thus, both the buttons 1 and 2 may be pushed 
together however, the button 2 can only be pushed simul 
taneously, with or after the button 1, but not conversely. 
Consequently, an accurately determined sequence of oper 
ations is ensured. 
A button arrangement according to the embodiment de 

scribed may be used without further expedients in a mag 
netic tape recorder, the button 1 for changing the am 
:pli?er over to recording, the button 2 for forward running 
at normal speed (ampli?er changed over to reproduc 
tion), the buttons 3 and 4 for fast forward running and 
fast rewinding respectively and the button 5 as switch-off 
button. 

While I have shown and described the preferred em 
bodiment of my invention, it will be understood that the 
latter may be embodied otherwise than as herein specif 
ically illustrated or described and that in the illustrated 
embodiment certain changes in the details of construc 
tion and in the arrangement of parts may be made without 
departing from the underlying idea or principle of the 
invention within the scope of the appended claims. 
What is claimed is: 
1. In combination with the operating members of a 

key array for controlling operations of a magnetic tape 
recorder/reproducer comprising, electric contact means, 
a pivotally mounted holding bar, means for pivoting said 
holding bar in response to movement of a member of 
said anray from its rest posit-ion to its operative position, 
means supporting said holding bar for movement trans 
versely of its longitudinal axis in the plane of movement 
of said member; and means for imparting said transverse 
movement to said holding bar for closing said electric 
contact means. 

2. The combination according to claim 1 with the 
addition of a pawl member mounted on said holding bar 
for movement therewith, said pawl member maintaining 
said electric contact means closed independently of sub 
sequent movement of said holding bar. 

3. The combination according to claim 2 with the ad 
dition of a lug connected with at least one member of 
said array for pivoting said holding bar upon movement 
of the member of said array from its rest position to its 
operative position; said lug being connected with the 
member of said array for moving beyond said holding 
bar upon movement of said member to its operative posi~ 
tion, means connected with said holding bar for pivoting 
said holding bar in the reverse direction for engaging said 
lug, and means for reversing the direction of movement 
of said lug and associated ‘member for moving said hold 
ing bar in said transverse direction whereby said electric 
contract means in closed. 
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4. The combination according to claim 3 wherein said 
second means comprises a pawl member mounted on said 
rod for pivotal and sliding movement relative thereto, a 
latch member engageable with said pawl for removeably 
securing said pawl in one position, said pawl in said one 
position securing said rod against movement and main 
taining said contact means closed independent of subse 
quent movement of said holding ‘bar. 

5. The combination according to claim 4 wherein only 
one member of said array is operatively associated with 
said pawl for disconnecting said electric contact means. 

6. The combination according to claim 1 wherein the 
members of said array include a plate and said slideable 
means comprises a plurality of discrete parts, resilient 
means connected with and normally urging said parts to 
gether, and stop means; said stop means and said resilient 
means positioning said parts with the adjoining side 
thereof in the plane of said plates. 
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7. The combination according to claim 6 wherein cer 

tain of said operating members of said array are provided 
with'wedge shaped member extending in the direction of 
movement of said operating members and the correspond 
ing adjoining surfaces of said parts are inclined, said 
wedge shaped member engaging said inclined surfaces for 
moving said parts for engaging said plates for locking said 
other members of said array and simultaneously sliding 
said second means for maintaining said contacts closed. 
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