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[57] ABSTRACT 
A hook-switch type cradle ‘assembly for use with an 
electrical communication handset providing reduced 
sensitivity to spurious undesired signals caused by ac 
cidental or intentional “teasing” and a reduced 
susceptability to “bouncing” is disclosed. An embodi 
ment of the invention is described in which micro 
switches are utilized and in which the mass in motion 
during operation is reduced as compared to prior art. 
Various embodiments of the mechanical components 
for accomplishing the objects of this invention are dis 
closed. 

11 Claims, l0-Drawing Figures 
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HOOK-SWITCH CRADLE ASSEMBLY FOR ' 
ELECTRICAL COMMUNICATION HANDSET 

BACKGROUND OF THE INVENTION 

This invention relates to a hook-switch cradle assem 
bly for use with an electrical communication handset 
and more particularly to a hook-switch cradle assembly 
with reduced sensitivity to accidental or intentional 
“teasing" and a reduced susceptibility to “bouncing.” 
For the purposes of this patent, “teasing” is de?ned as 
any combination of partial actuations or full actuations 
of the hook-switch, usually repeated more than once, 
in such a way as to produce undesired operation of the 
electrical communication system of which the handset 
is a part, as by erratic movements of the hook-switch 
cradle arm in its normal travel. Similarly, “bouncing” 
is de?ned as oscillatory mechanical movementof the 
cradle arm due to the combined effects of its mass, the 
spring mechanism by which it is mounted and the 
forces to which it is subjected in use. 

In electrical communication systems, such as the'tel 
ephone system for example, it is customary to provide 
a handset including at least a transmitting microphone 
and usually a receiving speaker for utilization of the 
system. For convenience, a cradle for supporting the 
handset is also provided and an electrical switch means‘ 
is associated with the cradle in such a way that the 
handset is electrically disconnected from the system by 
the switch means when supported by the cradle and au 
tomatically connected to the system through the switch 
means when removed from the cradle. The switch 
means usually includes a number of separate pairs of 
contacts which must make or break contact in a given 
sequence for proper operation of the system. 

In an ordinary telephone instrument where the hand 
set is supported on a rigid cradle and the switch means 
is operated by buttons projecting through the rigid cra 
dle to be contacted by the handset there is little chance 
for improper operation of the switch means. The but 
tons are well protected and have small mass. The use 
of bifurcated leaf type switches with elongated leaves 
provides for a relatively large amount of movement of 
they parts of the switch means in which to accomplish 
the precise sequence in the operation of the switch 
means. It is, of course, possible to intentionally “tease” 
the switch means of an ordinary telephone instrument 
by removing the handset from the‘cradle and moving 
the buttons through portions of their travel manually. 
It is possible to simulate dialing of the telephone in this 
manner and it is common to “?ash the operator” by 
simulating the repeated replacement and removal of 
the handset. However, accidental “teasing” of the 
switch means is unlikely to occur in the conventional 
telephone instrument because the buttons are well pro 
tected and have very low mass as mentioned above. 
The fact that the buttons have low mass and that a large 
amount of movement thereof is required to operate the 
switch mehcanism obviates any problems due to 
“bouncing" of the mechanism. ' 

In many modern telephone instruments, and in elec 
trical communication systems other than telephone sys 
tems, it has been found convenient to use a hook 
switch cradle assembly in place of the rigid cradle and 
button switch assembly described above in order to 
make the handset more accessible by locating it out 
board of the instrument (i.e., on the front, back or sides 

5 

IO 

15 

20 

25 

30 

35 

40 

45 

60 

65 

2 
rather than on top of the instrument). In a hook-switch 
cradle assembly, a pivoted cradle arm is provided to 
support the handset when not in use. The cradle arm 
pivots or rotates about av fulcrum between a ?rst posi 
tion when the handset is supported thereby and a sec-v 
ond position when the handset is removed. Such rotary 
movement of the cradle arm is used to operate a switch 
means which disconnects the handset from the commu: 
nication system when the cradle arm is in its ?rst posi 
tion and connects it to the system when the cradle arm 
is in its second position. Thus, the operation of the cra 
dle arm is similar to the buttons of the conventional tel 
ephone instrument except that such arm has much 
more mass than the buttons. Such increased mass re 
quires the use of stronger springs and makes it much 
more likely that bouncing of the switch means will 
occur due to the combined effects of the larger mass 
and the greater spring forces. Such combined effects 
include the dissipation of energy in bouncing due to im 
pact and in oscillatory movements of the hook-switch 
cradle arm. Since the same bifurcated leaf type switch 
means have been used in hook-switch cradle assemblies 
as are used in ordinary cradle assemblies the sensitivity 
of the hook-switch cradle assembly to intentional or ac 
cidental teasing is increased. Finally ,it is difficult to 
shield the cradle arm from the accidental impacts 
which can actuate the switch means. 

It is an object of this invention to'provide a hook 
switch'cradle assembly for the handset of an electrical 
communication system which has reduced sensitivity to 
intentional or accidental teasing and a reduced suscep 
tibility to bouncing in operation. 

It is a further object of this invention to provide a 
hook-switch cradle assembly for use with the handset 
of anelectrical communication system in which the re 
quired sequence of operation of the switch means oc 
curs during a small part of the travel of the cradle arm 
thereof. 

It is another object of this invention to provide such 
a hook-switch cradle assembly in which snap action 
switches maybe used as the switch means thereof. 

It is yet another object of this invention to provide 
such a hook-switch cradle assembly in which the mass 
in motion during operation thereof is reduced. 

It is a still further object of this invention to provide 
such a hook-switch cradle assembly in which the pre 
cise sequence of operation of the switch means may be 
quickly and easily adjusted. 

SUMMARY OF THE INVENTION 
A hook-switch cradle assembly according to this in 

vention‘ includes a spring means exerting force on the 
cradle arm urging it to depart from the ?rst position 
thereof, which force is maximum when the cradle arm 
is in a position intermediate the ?rst and second posi 
tions thereof and decreases as the cradle arm departs 
from such intermediate position toward the second po 
sition thereof; and auxiliary means exerting force on 
the cradle arm urging it to depart from the ?rst posi 
tion, which force is minimal when the cradle arm is in 
such intermediate position and increases as the cradle 
arm departs from such intermediate position toward 
the second position thereof. The total force exerted by 
the spring means and auxiliary means on the cradle arm 
is at all times less than the weight of the handset and 
greater than the unbalanced weight of the cradle arm 
about the fulcrum on which it is mounted and the 
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switch means being actuated by the travel of the cradle 
arm between such intermediate position and the sec 
ond position thereof. 

BRIEF DESCRIPTION OF THE DRAWING 

The foregoing and other objects and features of the 
invention will be more fully understood by reading the 
following detailed description of preferred embodi 
ments of this invention in conjunction with the ap 
pended drawing wherein: _ 
FIG. 1 is a cross-sectional view of an instrument in 

cluding a hook-switch cradle assembly and handset for 
an electrical communication system according to one 
embodiment of this invention with portions of the hous 
ing of the instrument shown in phantom. ' 
FIG. 2 is a fragmentary top view of the instrument of 

FIG. 1 showing the hook-switch cradle assembly but 
with the handset shown in phantom. 
FIG. 3 is a cross-sectional view of the hook-switch 

cradle assembly taken along line 3—-3 of FIG. 2 with 
the handset shown in phantom and the cradle arm 
thereof in its ?rst position. 

FIG. 4 is a view identical to FIG. 3 but with the hand 
set removed and the cradle arm thereof in its second 
position. - 

FIG. 5 is a side view in elevation of a conventional 
microswitch suitable for use in embodiments of this in 
vention. - 

FIG. 6 is a graphical representation of the mechani 
cal bias forces exerted on the cradle arm of the hook 
switch cradle assembly of FIGS. l—4 at various points 
in its travel between the ?rst and second positions 
thereof. 

FIG. V7 is a fragmentary top view of an instrument in 
cluding a hook-switch cradle assembly in accordance 
with a further embodiment of this invention. 
FIG. 8 is a view taken along lines 8-8 of FIG. 7 

showing the cradle arm and actuator arm of the assem 
bly in their firstposition. 
FIG. 9 is a view identical to FIG. 8 but showing the 

cradle arm and actuator arm in their second position. 
) FIG. 10 is a graphical representation of the mechani 

cal bias forces exerted on the cradle arm of FIGS. 7-_-9 
at various points in its travel between the ?rst and sec 
ond positions thereof. , 

DESCRIPTION OF PREFERRED EMBODIMENTS 
Referring to FIGS. 1 and 2 a hook-switch cradle as 

sembly 10 according to one embodiment of this inven 
tion is shown mounted at one end of the chassis II of 
a telephone intercommunication instrument. It will be 
understood that such chassis 11 is a shallow rectangular 
pan preferably made out of metal. The other electrical, 
mechanical and‘ electronic components of the instru 
ment (not shown) may also be mounted on such chassis 
11 or on an appropriate housing 12 or cover indicated 
in phantom in FIG. 1 as affixed to the top of the chassis 
l l. 
The hook-switchcradle assembly 10 is mounted on 

the chassis 11 by means of bolts 13, for example, and 
according to this embodiment of the invention com 
prises a mounting plate 14 having a switch mounting 
bracket 15 and a fulcrum or pivot bracket 16 project 
ing from one of its major surfaces. It will be understood 
that the switch-mounting bracket 15 and fulcrum 
.bracket 16 may be made as a single unit and secured ' 
to the mounting plate 14 by the same bolts 13 which s'eé 
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cure the mounting plate to the chassis 11. A rod or axle 
18 is passed through the fulcrum bracket 16 and a cra 
dle 20 for a telephone handset is pivotably mounted on 
such axle 18. j 

The cradle 20 comprises a pair of cradle arms 21 and 
22 extending outwardly of the chassis 11 through ap 
propriate slots 23. Each of the elongated cradle arms 
21 and 22 have one end attached to a hinged pivot 
plate 25, the other or free ends thereof being appropri 
ately shaped to receive and support a telephone hand 
set 30. The pivot plate 25 may be pivotably mounted 
on the axle 18 by means of appropriate hinge members 
26 and 27 which may be formed integrally with the 
pivot plate 25. ' 
As best shown in FIG. 1 the telephone handset 30 is 

electrically connected by means of an appropriate mul 
ti-conductor electrical cord 31 to a plurality of switches 
32, 33, and 34 mounted on‘ the switch-mounting 
bracket 15.‘The switches 32, 33, and 34 are preferably 
of the snap action type commonly known as micro 
switches and are in turnelectrically connected through 
other electrical components (not shown) of the instru 
ment to an appropriate communication system such as 
a telephone network, for example. 
According to this embodiment of the invention an ac 

tuator arm bracket 40 is mounted on the pivot plate 25 
by means of screws 41 (FIG. 2) and extends therefrom 
in the direction opposite from the direction in which 
the cradle arms 21 and 22 extend. The actuator arm 40 
includes a portion which is adapted to mechanically en 
gage the switches 32,33, and 34 as by means of set 
screws 42, 43, and 44 mounted on the actuator arm 40, 
for example. 
A spring means 45 according to the teaching of this 

invention is mounted on an extension 46 of the fulcrum 
bracket 16 and adapted to bear on an extension 47 of 
the actuator arm 40 as shown in FIGS. 1 and 2. In addi 
tion, an auxiliary actuation “means 50 according to the 
teaching of this invention is mounted on the actuator 
arm 40 in the embodiment of the invention shown in 
FIGS. 1 and 2. The form and function of the spring 
means 45 will be more fully described in connection 
with FIGS. 3 and 4 as will the function of the auxiliary 
actuation means 50. However, the form of auxiliary ac 
tuation means 50 according to this embodiment of the 
invention is best shown in FIGS. 1 and 2 and comprises 
an annular magnet 51 mounted on the actuator arm 40 
by means of a bolt 52 with a pair of pole pieces 43 on 
opposite sides thereof. It will be understood that in this 
embodiment of the invention the mounting plate 14 is 
made of magnetic material for interaction with the 
magnetic ?eld established between the pole pieces 53 
by the magnet 51. 
Referring to FIG. 3 it will be seen that when the tele 

phone handset 30 is received on the free ends of the 
cradle arms 21 and 22, its weight will tend to cause the 
cradle to rotate counterclock wise about the axle 18 on 
which it is pivoted. Since the actuator arm 40 is 
mounted on the pivot plate 25 of the cradle 20, it will 
also rotate counterclock wise about the axle 18 when 
the telephone handset 30 is received on the free ends 
of the cradle arm. Such rotation will continue until the 
pivot plate 25 abuts the fulcrum bracket 16. Thus, the 
various elements of the assembly as shown in FIG. 3 are 
in their “?rst" position referred to hereinabove. 

It will be seen that when the elements of the hook 
switch-cradle assembly are in their ?rst position as 
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shown in FIG. 3 the setscrews 42, 43, and 44 are ro 
tated out of engagement with the switch means 32, 33, 
and 34. Thus, the switches 32, 33, and 34 are open and 
the handset 30 is disconnected from the communica 
tion system by such switches. 

It will also be seen that the auxiliary actuation means 
50 is rotated away from the mounting plate 14. Accord 
ing to the teaching of this invention the magnet 51 and 
pole pieces 53 of the auxiliary actuation means 50 are 
designed to produce an intense but highly localized 
?eld. Thus, the force of magnetic attraction between 
the auxiliary actuation means 50 and the mounting 
plate 14 is minimal when they are separated by a dis 
tance even less than that shown in FIG. 3. 
Referring now to the special spring means utilized ac 

cording to the teaching of this invention, it will be seen 
that such spring means 45 has a U-shape cross-section 
in FIGS. 3 and 4. The spring member 45 is designed so 
that the spacing between the free ends of such U-shape 
in their common plane when the spring is untensioned 
is slightly greater than the spacing between the fulcrum 
bracket extension 46 and the actuator extension 47. 
Thus, the spring member 45 must be slightly ?exed in 
order to mount it between extensions 46 and 47. It will 
be understood that the free ends of the spring 45 are 
free to rotate about parallel axes corresponding to their 
respective abutments with extension 46 and extension 
47. Due to the fact that the spring 45 is slightly ?exed, 
the force of the spring urges such parallel axes to move 
away from each other in their common plane. The re 
sulting force includes a vector tending to cause the ac 
tuator arm to rotate about the axle 18. The plane of the 
common axes of abutment of the free ends of the U 
shape spring 45 with the extensions 46 and 47, respec 
tively, is selected so that such vector force tends to 
cause the actuator arm to rotate clockwise about the 
axle 18. In addition, according to the teaching of this 
invention, this position and spacing of the axes of abut 
ment of the free ends of the U-shape cross-section of 
spring 45 with the extensions 46 and 47, respectively, 
from the axle 18 is such that the vector force exerted 
by the spring 45 tends to increase to a maximum and 
then decrease as the actuator arm rotates clockwise 
about the axle 18 from the ?rst position shown in FIG. 
3 to the second position shown in FIG. 4. It will be un 
derstood that the vector‘ force tending to produce 
clockwise rotation of the actuator arm 40 and cradle 20 
must be less than the weight of the telephone handset 
30 but greater than the unbalanced weight of the cradle 
arm 20 and actuator arm 40 when the elements of the 
assembly are in the position shown in FIG. 3. Thus, 
when the telephone handset 30 is removed from the 
cradle 20 the vector force exerted by the spring 45 will 
tend to rotate the actuator arm 40 and cradle 20 clock 
wise about the axle 18 tending to cause the elements of 
the assembly to assume the position shown in FIG. 4. 

Referring to FIG. 4, it will be understood that as the 
elements of the assembly approach the position shown, 
the auxiliary actuation means 50 is brought into ever 
closer proximity to the mounting plate 14. Thus, the 
magnetic attraction between the actuator means 50 
and the mounting plate 14 resulting from the magnetic 
?eld between the pole pieces 53 will tend to increase 
exponentially to its maximum value when the pole 
pieces 53 are in contact with the mounting plate 14 
stopping further clockwise rotation. According to the 
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6 
teaching of this invention the spring 45 and the axes of 
rotation at the abutment between the ends thereof and 
the extensions 46 and 47 are designed to result in a re 
duced force vector tending to cause clockwise rotation 
of the actuator arm 40 and cradle 20 as the elements 
of the assembly approach the position shown in FIG. 4. 

It will be understood that the combined force of the 
auxiliary actuating means 50v and the spring 45 tending 
to produce clockwise rotation thereof when the ele 
ments of the assembly are in the position shown in FIG. 
4 must be less than the weight of the telephone handset 
when combined with the unbalanced weight of the cra 
dle 20 and actuator arm 40. However, such combined 
force of the spring 45 and auxiliary actuation means 50 
must be sufficient to overcome the resistance of the 
switch means to the clockwise rotation of the actuator 
arm 40. - 

According to the teaching-of this-invention, the ten 
dency of the elements of the cradle assembly to bounce 
or oscillate with respect to the second position thereof 
as shown in FIG. 4 is greatly reduced. In the ?rst place, 
the magnetic force exerted by the auxiliary actuation . 
means 50 may be quite substantial when the cradle as 
sembly is in its second position. But it is even more im 
portant that such force has been exerted over a fairly 
small portion of the travel of the elements of the assem 
bly. This coupled with the fact that the vector force 
tending to cause clockwise rotation, of the elements of 
the cradle assembly into the position shown in FIG. 4 
exerted by the spring 45 decreases as such elements ap 
proach such position tends to result in the minimum re 
quired acceleration of the elements of the assembly in 
moving from the first position thereof shown in FIG. 3 
to the second position thereof shown in FIG. 4. The net 
result of the abovementioned factors will be a reduced 
impact of. the pole pieces 53 on the base plate 14 and 
a reduced tendency of the elements of the assembly to 
bounce oroscillate away from the position shown in 
FIG. 4. Furthermore, according to the teaching of this 
invention, it is desirable to make the cradle of alumi~ 
num or some other lightweight material in order to re 
duce the mass in motion and the resulting impact when 
the elements of the cradle assembly move from the first 
position shown in FIG. 3 to the second position thereof 
shown in FIG. 4. i 

The above-described reduced tendency of the ele 
ments of the cradle assembly to bounce or oscillate 

' about the position shown in FIG. 4 is an important as 
pect of this invention in that it decreases the likelihood 
that the switch means 32, 33, and 34 will be actuated 
more than once and other than in the sequence desired. 
Such reduced tendency to bounce becomes even more 
important in view of the structural features taught by 
this invention in order to avoid intentional or acciden 
tal teasing of the switch means. 
According to the preferred embodiment of this in 

vention the switch means utilized are snap action 
switches of the type commonly known as micro 
switches. Referring to FIG. 5, the structural details of 
a microswitch 32 suitable for use in embodiments of 
this invention are shown. Such microswitch may com 
prise a plastic body having snap action switch elements 
sealed therein. A button 56 for actuating the snap ac 
tion switch elements projects through the housing and 
into contact with a cantilever spring member 57. It will 
be understood that the snap action switch elements are 
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designed to make electricalconnection between the 
terminals 58 when a certain amount of force is exerted 
on the button 56. In normal operation, a force indi 
cated by the arrow 59 is exerted on the end of the canti 
lever member 57. This in turn exerts a force on the but 
ton 56 tending to actuate the snap action switch ele 
ments. The cantilever spring member 57 is utilized in 
order to allow a certain range of overtravel in the oper 
ation of the microswitch 32. Thus, when the force indi 
cated by the arrow 59 reaches a certain level, it will 
first cause the button 56 to be depressed into its hous 
ing 55 actuating the snap action switch member-and 
will then result in bending of the cantilever member 57. 

According to the teaching of this invention‘, each of t5 
the setscrews 42, 43, and 44 exert a force 59 on the 
cantilever‘member 57 of a different one of the micro 
switches 32, 33, and 34. The setscrews 42, 43, and 44 
are adjusted in their projection through the actuator 
arm 40 with respect to each other in order to produce 
a desired sequence of operation of the microswitches 
,32, 33, and 34. Thus, it will beseen that the cantilever 
member 57_ of certain of the switches 32, 33, and 34 
will be ?exed more than others in order ‘to provide a 
certain range of movement of the elements of the cra 
dle assembly during which the switches 32, 33, and 34 
will operate sequentially. According to the teaching of 
this invention such range-of operation is designed to be 
a small fraction of the total range of movement of the 
elements of the cradle assembly. For this reason ac 
cording to the teaching of this invention, it is- extremely 
difficult to cause the switches 32, 33, and 34 to be actu 
ated other than in the desired sequence although it is 
still possible to actuate them repeatedly in their desired‘ 
sequence in order to “flash" the operator, for example. 

The operation of this embodiment of the invention 
will be better understood by reference to FIG. 6 in 
which such operation is graphically represented. In 
such graph the travel of the cradle arm is plotted on the 
abscissa from its ?rst position (shown in FIG. 3) on the 
right to vits second position (shown in FIG. 4) on the 
left. Units of force are plotted on the ordinate of such 
graph and curve 45 'jrepresents the force exerted by the 
spring member 45 on the cradle‘ arm during its travel 
between the ?rst and second positions thereof. Simi 
larly, the curve labeled 50' indicates the force exerted 
on the cradle arm by the auxiliary actuation means dur 
ing the travel of the cradle arm from the ?rst to the‘sec 
0nd position thereof. The vertical dotted line on the 
graph represents the start of the operating range of 
travel of the cradle arm (designated by the bracket la 
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susceptible to bouncing effects. Furthermore, the fact 
that the sequential operation of the switch means oc 
curs only during a fairly small fraction of the travel of 
the cradle arm as it approaches its second position 
makes it extremely difficult to tease the switch mecha 
nisrn, that is, to operate the switches 32, 33, and 34 
other than in the desired sequence of operation. 
Referring to FIGS. 7-9 another embodiment of this 

invention is shown which enables the cradle arm to 
move through a portion of its travel adjacent its second 
position independently of the actuator arm. This em 
bodiment is identical to the embodiment shown in 
FIGS. [-4 except that an actuator arm bracket 40', 
provided with hinge members 48, is mounted on the 
axle 18 independently of the pivot plate 25 and a coil 
spring 70 having one end bearing on the pivot plate 25 

' and the other end bearing on the fulcrum bracket 16 is 
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beled A ‘in FIG. 5) during which the switches 32, 33, ‘ 
and 34 are actuated. The resistance offered by such 
switches to the travel of the cradle arm is represented 
by the negative going curve at the right of FIG. 6. It will 
be seen that the resistance of the switch means 32, 33, 

' and 34 is additive with slight aberrations produced as 
the snap action mechanism of each switch is operated. 
It will also be seen that the exponential increase in the 
force exerted by the magnetic field of the auxiliary ac-_ 
tuation means 50 very nearly matches the additive re 
sistances of theswitch means 32, 33,‘and 34. This is 
highly desirable according to the teaching of this inven 
tion since such matching of increasing force exerted by v 
‘the auxiliary actuation means and increasing resistance 
of the switch means tends to make the assembly less 
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mounted about the axle 18 to urge rotation of the era 
dle 20 in a clockwise direction as shown in FIGS. 8 and 
9. FIGS. 8 and 9 are similar to FIGS. 3 and 4, except 
that they are both taken along lines 8-8 of FIG. 7 and 
a portion of the cradle arm 22 is: broken away. The 
parts shown in FIGS. 7-9-which arethe same as parts 
shown in FIGS. 1-4 are identi?ed by the same refer 
ence numerals. _ 

The difference in operation between the embodiment 
of this invention shown in FIGS, 7-9 from that shown 
in FIGS. 1-4 is graphically shown by a comparison of 
FIG. 10 tofFIG. 5. Identical curves in FIGS. 10 and 5 
have been given the same reference numeral. However, 
in FIG. 10 a new curve 70' representing the force ex 
erted on the cradle'arm 20 by the spring 70 has been 
added and the graph has been extended to the right to 
represent the additional travel of the cradle arm 20 
provided by the. embodiment of the invention shown in 
FIGS. 7-9. , 

Thus, as shown in FIG. 8, the spring 45 and the auxili 
ary means 50 exert force on the actuator arm bracket 
40’ urging it into abutment with the pivot plate 25 
when the assembly is in its ?rst position. As shown at 
the left ofFIG. 10, such abutment results in the cooper 
ation'of the force of the spring 45 and auxiliary means 
50 with the force of the spring 70 in urging both the ac 
tuator arm bracket 40 and the cradle .20 to rotate in a 
clockwise direction toward the second position thereof 

- shown in FIG. 9. However, before the cradle arm 20 
can reach the limit of its travel toward its second posi 
tion, the pole pieces 53 of the auxiliary means 50 
contact the mounting plate 14 prohibiting further 
clockwise rotation of the actuator arm bracket 40. 
This, of course, immediately removes the force of the 
spring 45 and auxiliary means 50 from the cradle arm 
20 and further clockwise rotation of the cradle arm oc 
curs under the influence of the spring 70 alone as 
shown atthe right of FIG. 10. 
The spring 70 is designed to exert a force urging 

clockwise rotation of the cradle 20 which decreases to 
a value substantially equal to the unbalanced weight of 
the cradle 20 as the cradle 20 approaches its second 
position. Thus, the cradle 20 will tend to continue to 
rotate in a clockwise direction after rotation of. the ac 
tuator arm bracket 40 has been stopped, moving the 
pivot plate 25 out of abutment with‘the actuator arm 
bracket 40 as shown in FIG. 9. The net result is to place 
the relatively narrow operating range A, during which 
the switches 32, 33,-and 34 are actuated, toward the 
center of the range of travel of the cradle arm 20 and 
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remove the operating range A from the range of oscilla 
tory mechanical movement of the parts of the assembly 
which tend to occur at the ?rst and second positions 
thereof due either to “bouncing” or “teasing” of the 
assembly. In addition, the mass of the cradle arm 20 is 
mechanically dissociated from the actuator arm 
bracket 40 at the end of the operating range A when it 
approaches its second position resulting in the damping 
of mechanical oscillations due to bounce effects. 

It is anticipated that those skilled in the art may make 
various obvious modi?cations in the structures of the 
preferred embodiments of this invention as shown in 
the drawing and described hereinabove. Speci?cally, 
the mechanical elements of the invention may be re 
versed in their operation without changing their func 
tion, as by mounting the switches for movement with 
the cradle arm into mechanical contact with ?xed actu 
ating means. Similarly, various mechanical and mag 
netic devices, other than those shown and described 
herein, may be used to apply to required forces urging 
rotation of the parts of the assembly, as described, and 
the relative location of the'fulcrum about which differ 
ent parts of the assembly may rotate may obviously be 
changed as desired without departing from the teaching 
of this invention. 
What is claimed is: 
1. A hook-switch cradle assembly for use with an 

electrical communication handset comprising: 
a. a hook-switch cradle arm support means; 
b. an electrical switch means electrically connected 

to said handset comprising a plurality of snap 
action switches each in a sealed housing; 

c. actuation means including a plurality of setscrews 
each adapted to actuate a different one of said plu 
rality of said snap-action switches by mechanical 
engagement therewith, said setscrews each being 
mounted for adjustment toward and away from 
said snap-action switches along thepath of me 
chanical engagement between said setscrews and 
said snap-action switches; 

d. a hook-switch cradle arm having one end adapted 
to removably support said handset and being 
mounted on said support means for rotation 
through a given angle about a fulcrum between a 
?rst position when said handset is supported 
thereon and a second position when said handset is 
removed therefrom, said switch means and said ac 
tuation means being mechanically coupled to said 
cradle arm for movement of one of said means 
thereby to actuate said switch means when said 
cradle arm moves through a portion of its travel 
from said ?rst position to said second position 
thereof; 

e. ?rst means adapted to exert mechanical force on 
said cradle arm urging said cradle arm to depart 
from said ?rst position thereof, said force exerted 
by said ?rst means decreasing as said cradle arm 
departs from an intermediate position toward said 
second position thereof; and ‘ 
auxiliary means adapted to exert mechanical force 
on said cradle arm urging said cradle arm to depart 
from said ?rst position thereof, said force exerted 
by said auxiliary means on said cradle arm being 
small when said cradle arm is in said intermediate 
position and increasing as said cradle arm departs 
from said intermediate position toward said second 
position thereof, the total force exerted on said cra 
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10 
dle arm by said ?rst means and said auxiliary means 
being at all times less than the weight of said hand 
set and at least equal to the unbalanced weight of 
said cradle arm about said fulcrum. 

2. A hook-switch cradle assembly as claimed in claim 
1’ wherein said electrical switch means is mounted on 
said support means and . said actuation means is 
mounted on said cradle arm for mechanical engage 
ment with said switch means. . 

3. A hook-switch cradle assembly as claimed in claim 
2 including a plurality of snap-action switches each 
adapted to be actuated by a different one of a plurality 
of setscrews mounted on said cradle arm. 

4. A hook-switch cradle assembly as claimed in claim 
2 wherein said fulcrum is located intermediate the ends 
of said cradle arm with said actuation means mounted 
‘on said cradle arm on the opposite side of said fulcrum 
from one end of said cradle arm. 

5. A hook-switch cradle assembly as claimed in claim 
4 wherein said ?rst means exerts force on said cradle 
arm on the opposite side of said fulcrum from said one 
end of said. cradle arm. , 

' 6. A hook-switch cradle assembly as claimed in claim 
94 wherein said auxiliary means is mounted on said cra 
dle arm on the opposite side of said fulcrum from said 
one end of said cradle arm. 

7. A hook-switch cradle assembly as claimed in claim 
1 wherein said ?rst means comprises a spring member 
of U-shape cross-section in the plane of rotation of said 
cradle arm with the‘end portion of one leg thereof 
being mounted on said support means for rotation 
about a first axis parallel to and spaced from the axis 
of said fulcrum and the end portion of the other leg 
thereof being mounted for rotation about a second axis 
parallel to and spaced from said ?rst axis and bearing 
on said cradle arm at a point spaced from said fulcrum, 
said ?rst axis and said second axis approaching each 
other in a common plane when said cradle arm ap 
proaches said position intermediate said ?rst and sec 
ond positions thereof. 

8. A hook-switch cradle assembly as claimed in claim 
1 wherein said auxiliary means comprises a ?rst mag 
netic member mounted on said actuation means and 
adapted to approach a second magnetic member 
mounted on said support means as said cradle arm 
moves toward said second position thereof. 

9. A hook-switch cradle assembly as claimed in claim 
1 wherein the total weight. mounted for rotation about 
said fulcrum is substantially less than the weight of said 
handset. 

10. A hook-switch cradle assembly for use with an 
electrical communication handset comprising: 

a. a hook-switch cradle arm support means; 
b. an electrical switch means electrically connected 

to said handset; t 

c. a hook-switch cradle arm having one end adapted 
to removably support said handset and being 
mounted on said support means for rotation 
through a given angle about a fulcrum between a 
?rst position when said handset is supported 
thereon and a second position when said handset is 
removed therefrom; 

d. actuation means mechanically coupled to said cra 
dle arm for movement to thereby actuate said 
switch means when said cradle arm moves through i 
a portion of its travel from said first position to said 
second position thereof, said actuation means com 
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prising an actuation arm mounted independently of 
said cradle arm for rotation through a given angle 
about said fulcrum between a ?rst position and a' 
second position; said given angle of rotation of said 
actuator arm being a portion of said given angle of 
rotation of said cradle arm with said ?rst position 
of said actuator arm coinciding with said ?rst posi~ 
tion of said cradle arm, said cradle arm and said ac 
tuator arm being mechanically coupled to each 
other only during rotation through said given angle 
of rotation of said actuator arm with said ?rst 
means; - 

. ?rst means adapted to exert mechanical force on 
said cradle arm urging said cradle arm to depart 
from said ?rst position thereof, said force exerted 
by said first means decreasing as said cradle arm 
departs from an intermediate position toward said 
second position thereof; 

. auxiliary means adapted to exert mechanical force 
on said cradle arm only during simultaneous rota~ 
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tion of said cradle arm and said actuator arm 
urging said cradle arm to depart from said ?rst po 
sition thereof, said force exerted by said auxiliary 
means on said cradle arm being minimal when said 
cradle arm is in said ?rst position and increasing 
during simultaneous rotation of said cradle arm 
and said actuator arm; and 

g. second means adapted to exert mechanical force 
only on said cradle arm to urge said'cradle arm to 
rotate to said second position thereof, the total 
force exerted on said cradle arm by said first 
means, said auxiliary means and said second means 
being at all times less than the weight of said hand 
set and at least equal to the unbalanced weight of 
said cradle arm about said fulcrum. 

11. A hook-switch cradle assembly as claimed in 
claim 10 wherein said actuation means includes a set 
screw mounted on said actuator arm for engagement 
with said switch means. 

* * * * * 


