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The present invention relates in general to tele 

phone instruments, but more particularly to a 
new and improved substation telephone instru 
ment with which it is possible to communicate 
over two or more different kinds of telephone 
systems from the same instrument, such as, for 
example, a private branch exchange and a cen 
tral public exchange telephone system. 
Telephone instruments of the above type have 

been usually provided with a nurhber of push 
erations, one of the buttons being used for talk 
ing with a subscriber on one system, a second 
button for talking to a Subscriber On another 
system, and a third push-button when a connec 
tion is desired with one subscriber while hold 
'ing the other subscriber. When a connection in 
any case was released, the operated push-buttons 
had to be manually restored to normal or, as was 
the usual case, it was necessary to note or check 
the operated or non-operated condition of the 
push-buttons when a call was to be made or an- . 
SWered. 

It is an object of this invention to design a tele 
phone instrument which eliminates the use of the 
objectionable push-buttons and at the same time 
provides an improved means of giving the above 
and additional services in a telephone system. 
In accordance with this ect, aparticular fea 
ture of the invention resides in providing a num 
ber of lever type keys together with means for 
automatically restoring them to normal position 
when a telephone connection is terminated. One 
of the keys is operated when a main exchange 
call is desired, another when more than one main 
exchange connection is to be made and it is de 
sired to hold one correction while another con 
nection is being established, and a third key for answering incoming main exchange calls. . 

. A feature of the invention resides in the provi 
sion of means whereby local calls may be made. 
or answered without the necessity of operating 
any of the keys. 
An additional feature is concerned with an in 

terlocking arrangement between several of the 
keys so that only one at a time can be operated 
to perform certain circuit changes and prevent 
the mutilation of existing connections. 

55 

An additional feature of the invention resides 
in providing an auxiliary stand or sub-base for 
a standard telephone instrument which serves as 
an enclosure and support for the keys so that 
they are conveniently accessible for operation. 
The above objects and features and others not 

specifically pointed out will be apparent from the 

detailed description which, together, with the 
two sheets of drawings, constitutes a preferred 
embodiment of the invention. 
In the drawings, Fig.1 shows a perspective view 

of an ordinary cradle type of desk telephone sup- 60 
ported on an auxiliary base containing a number 
of lever type keys; Fig. 2 illustrates a top view of 
the lever key arrangement detached from the 
sub-base of the telephone and showing the con 
tact spring combinations controlled by the lever 65 
keys; Fig. 3 is a cross-sectional side view along 
the line 3-3 looking in the direction of the ar 
rows of Fig. 2, with certain parts omitted for the 
Sake of clearness; Fig. 4 is a rear view of Fig. 2 
showing the lever key arrangement; while Fig. 5. 70. 
is a schematic representation of the circuit ar 
rangement involved in a telephone substation of 
the invention. \ . . . . . . . 

Referring now more particularly to Fig. 1, this 
shows a well-known cradle-type telephone set 75 
having a base or standard 2 supporting a cradle 
member 1 for the handset. The handset (not 
shown) normally rests between the posts of the 
cradle member 1 and in this position it presses 
down the hookswitch member 45 which controls the hookswitch springs. A sub-base or auxiliary 
base 3 of the general shape indicated serves as 
a support for the base 2 of the telephone. This 
auxiliary base 3 is provided with an additional 
base plate 4 for enclosing the apparatus con 
tained in the base, which may be covered with 
rubber or felt so that polished surfaces will not 
be scratched in moving the telephone. An im 
pulse sender or calling device 18 is mounted on 
the front side of the base 2 and is used for ex 
tending telephone connections. An opening in 
the sub-base 3 is provided at the front of the 
telephone immediately below the calling device 
18, and a number of lever keys 10, 20, and 30 ex 
tend through this opening. These lever keys are 
Supported by a mounting plate or bracket 5 as 
indicated by the dotted lines in Fig. 1, and the 
bracket 5 in turn is rigidly mounted in the upper 
surface of the auxiliary base 3. It is provided 
with a number of extensions formed at right an 
gles to and on one side of the body of the bracket. 
The extensions 6 and 7 formed on each side of 
the rear of the bracket serve as mounting plates 
for a number of spring combinations and provide 
bearing means for a number of pins and rods, 
while the extensions 8 and 9 on each side of the 
front of the bracket 5 serve as bearing plates for 
additional levers and members, as will be pointed 
out. The top of the plate 5 has a pair of open 
ings 24 at the rear and an additional pair 25 at 
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2 
the front, So that the plate may be rigidly at 
tached to the top surface of the sub-base or aux 
iliary base 3 as a unit by means of screws. 

Referring now to Fig. 2, this shows a top view 
of the lever key unit removed from the auxiliary 
base 3 with the mounting plate 5 cut away and 
the extension pieces 6 and 7, and 8 and 9 shown 
in Cross-section in order to more clearly show. 
the internal apparatus. The manner in which 
each of the keys operate the contact springs and 
perform other operations will first be described 
in detail. 
The lever key 10 designated the "Hold' key is 

pivoted on the shaft 11 which is journalled in ex 
-tension plates 8 and 9. A spacer bushing is pro 
vided on the shaft 11 between each of the keys 
10, 20, and 30. The other-end of the key lever 10 
is connected by pin 12 to the link member 13. 
The end of the link member 13 is fork-shaped so 
that it moves in and out on a pin passed through 
the U-shaped member 15 which serves as a sup 
port for a pair of insulated bushings 16. The 
U-shaped bushing support 15 is rotatable on a 
rod 14. fastened to the extension plate 8. The 
construction just described is similar to that 
illustrated, in connection with the lever key 30 
shown in Fig. 3, and it is seen that when the 
lever key 10 is moved downward and rotated 
about the shaft 11 it imparts movement to the 
link member 13 by means of pin 12. Link mem 
ber 13 engages the pin in the U-shaped member 
15, forcing the member outward so. that the 
bushings 16 will engage the armature spring 80 
and force it to make contact with its make 
spring. The lever key 10 operates independently 
of any of the other lever keys and it is likewise 
restored manually or automatically independ 
ently of them, as will be pointed out. Its purpose 
is merely to operate the armature spring 80. 
The lever key 20 which is termed the “ANS''' 

key is pivoted as the lever key 10 to the shaft 11. The end is pivoted by pin 21 to the link member 
22. The fork-shaped end of the link member 22 
engages the shaft 35 which is secured in the 
U-shaped bushing support 33. The support 33 
in turn is pivoted on the bottom of the extension 
plates 8 and 9 by the rod 34, as is shown in Fig. 3. 
An insulated bushing 23 is rigidly secured on the 
top side of the link member 22 so that it can 
engage and operate the armature spring 82 when 
the handle of the key lever 20 is depressed. This 
action likewise moves the rod 35 outward, there 

5 

so 

by moving the bushing support 33 so that bush 
ing 38 on the left of the support 33 engages ar 
mature spring 81 and the bushings 36 and 37 on 
the right-hand side of the support 33 can engage 
armature springs 83 and 84 to operate them. 
The operation of lever key 20, therefore, moves 
the bushings 23, 38, 37, and 36 at the same time 
to engage their associated armature springs. 
The lever key 30, termed the “Out" key, is moved from the cradle member 1, in 

pivoted on the shaft. 11 and the opposite end is 
pivoted by pin 31 to the link member 32. The 
other end of link member 32 is fork-shaped so 

F, - 
... ' 

i. 
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as to engage the rod 35. This arrangement of 
lever key 30 is clearly shown in Fig. 3. The op 
eration of lever key 30 rotates the link mamber 
32 about pivot 31 and forces the fork-shaped 
end into engagement with rod 35 which is secured 
to the bushing support 33. The bottom of 
this bushing support 33 is pivoted between the 
frame members 8 and 9 by the pin 34 and it is 
seen that when the lever key 30 is operated or 
moved downward the bushing support 33 is rocked 
about the pivot 34 by the link member 32, there 

1,956,860 
by forcing the insulated bushings 36, 37, and 38 
Outward so as to engage respective armature 
springs 84, 83, and 81. In this connection it will 
be noted that the insulated bushing 23 which 
is controlled by lever key. 20 does not engage its 
armature spring 82 because the rod 35 is forced 

80 

outward from the fork-shaped end of link 22 
by link member 32, and for this reason lever key 
20 operates all four bushings, while the lever key 
30 will only operate bushings 36, 37, and 38. 
When key 30, Fig. 3, for example, is operated, the 
arrangement is such that the key is held 
in its operated position until it is released. 
This is brought about by the toggle oper 
ation which takes place when pin 31 connecting 
the ends of key 30 and link 32 is moved upward 
and it in turn rotates bushing support 33 about 
shaft 34. The pin 31, therefore, assumes a posi 
tion beyond a center line drawn between the 
shafts 11 and 34 to hold the key in its operated 
position. A stop rod 66 secured in the mounting 
plates 8 and 9 serves as a stop for the normal 
position of the keys. 
A locking memb3rs. 40 is securely held and 

pivoted by Screw 41 to the bottom surface of 
mounting plate 5. This locking member has a 
pair of wing-shaped surfaces 42 and 43, the wing 42 adapted to be engaged by the fork-shaped 
end of link member 32 when it is operated, while 
the wing 43 is adapted to be engaged by the 
fork-shaped, end of link member 22. This 
locking member 40 is for the purpose of pre 
venting the operation of either lever key 20 or 
;30 when either one of them has already been op 
erated. For example, should key 20 be operated, 
the end of link member 22 will engage the wing 
43 and impart a slight rotary motion to the 
locking member 40 about its pivot 41 so that 
the wing 42 will be moved against the end of 
link member 32. In this position if the key 
30 should attempt to be operated, it would be 
prevented from being moved because of the op 
erated condition of key 20. It is therefore seen 
that only one of the keys 20 or 30 can be op 
erated at a time. . 
The lever keys 10, 20, and 30 after having Once 

been operated may be either manually or auto 
matically restored to their normal position. Ac 
cording to the invention, novel automatic means 
is provided for returning the keys to their nor 
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mal positions which is controlled by the removal , 
and replacement of the handset on the cradle 
member. Referring to Fig. 1, it will be seen that 
the handset is shown removed from the cradle 
member 1, thereby permitting the plunger 45 
which controls the switchhook springs SW, Fig. 
5, to be operated. When plunger 45 is released, 
it permits the rod 50, to which it is attached, to 
move vertically with it, as shown in Fig. 3. Al 
though in Fig. the handset has beens ". re 

. 3 the 
cradle member is shown with the handset upon 
it, so that the pin 50 bears upon the insulating 
washer 51 which is attached to the movable le 
ver arm 52. The lever arm 52 is pivoted so that 
it is rotatable about the pivot pin 53 which is 
secured in the extension plates 6 and 7. A pair 
of like-shaped flat lever arms 56 are secured to 
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gether as a unit by means of the pins 55, 61, 
and 63. At the rear of the key unit the pin 55 
is engaged by hook 54 formed in the lever 52. 
With the handset resting upon the cradle, rod 50 
bears down upon the lever, 52, which is thereby 
turned about its pivot 53 and at 54 engages the 
pin 55 to give a slight upward movement to the 150 
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lever 56. A link member 60 is pivoted by pin 61 
to the lever 56 and the opposite end is securely 
pivoted to the bearing pin 62 which is journalled 
in the extension plates 6 and 7. The end of the 

5 link member 60 is provided with a rod 71 ex 
tending from each side of the link member 60 
and the ends are provided with insulated bush 

lings 70 and 72. With this arrangement it is 
seen that when lever 52 is moved downward 

10 it moves lever 56 upward by the hook 54 en 
gaging the pin 55. This imparts a rotary mo 
tion to the link member 60 because it is pivoted 
by the pin 61 and this moves the link member 60 
about its pivot 62, so that a forward thrust is 

5. imparted to the plate 56. The pin 71 thereby 
moves the bushings 70 and 72 downward so that 
they bear against the locking springs 73 and 75, 
as S2en in Fig. 2. 
The forward ends of the lever 56 are riveted 

20 together by the pivot member 63 to a release 
arm 64. This release arm, as shown in Fig. 3, 
is rotatable about the shaft 34, so that forward 
movement of the lever 56 will pivot the arm 64 
about the pin 34 and rivet 63 and the releasing 

25 rod 65 which is securely fastened to the arm 
64 will thereby exert pressure upon the top side 
of each of the link members 13, 22, and 32 of 
the respective keys 10, 20, and 30. This down 
ward motion of the release rod 65 restores the 

30 keys to their normal position against the nor 
mal stop rod 66. The release rod 65 is limited 
in its movement by the crescent-shaped slot 65' 
cut in the mounting plate 8 in which it rides. 
The restoring action of the lever, keys is as 

35 sisted materially by the spring tension stored 
in each of the armature springs 81, 82, 83, and 
84, which at their ends are in engagement with 
the insulated bushings 16, 33, 23, 36, and 37. 
This action of the armature springs is sufficient 

go to impart a snapping return action of the key 
levers which is initially started by the release 
rod 65. When the handset is removed from 
the cradle member 1, the rod 50 is permitted. to 
move upward from the lever 52, and the lever 56 
is moved longitudinally rearward due to the 
tension stored in the locking springs 75 and 73 
which bear against the bushings 70 and 72 and 
impart a rotary motion to the link member 60 
about its pivot 62. This motion is transmitted 
through the pivot pin 61 to the lever 56.3 . The locking Springs 73 and 75 are each pro 
vided at their extremities with projections 74 
and 76, respectively, which are formed out of 
the metal of which the locking springs are made. 
These projections extend upward into the path 
of movement of the armature springs 83 and 82, 
so that, for example, when the bushing 37 en 
gages armature spring 83 to move it, the edge 
of armature spring 83 slides over the top of the 

60 projection 74 and the spring is locked in its op 

been restored. The same action takes place 
when armature spring 82 is operated by bushing 
23 and it is locked by the projection 76 of lock 
ing Spring 75, and the armature spring remains 
in this position although the bushing 23 may be 
restored to normal. - 

In the normal position of the key unit the 
pin 50 bears on the lever 52 due to the weight 
of the handset, and the lever 56 is given a longi tudinal movement about the pivot 62. The link 
member 60 thereby moves the rod 71 supporting 
bushings 70 and 72 upon their respective locking 
Springs 75 and 73, so that normally the locking 
projections 74 and 76 are out of the path of 

5 

1956,860 3 
However, as soon as the handset is removed 
from the cradle member, motion is imparted, as 

N 

has been pointed out, to the lever 56 and, due 
to the tension stored in the locking springs 73 
and 75, link member 60 is given a partial rota 
tion about its pivot point 62 which in turn is 
transmitted to the lever 56 by way of the pin 
61. Projections 74 and 76 are thereby placed 

80 

in operative relation to the armature springs . 
82 and 83, and the replacement of the handset 
on the cradle member and the consequent move 

S. 5 

ment of the lever 56 Will turn the link member 
60 about its pivot 62 and move the bushings. 70 
and 72 against locking springs 73 and 75 to 
disengage the projections 74 and 76 from arma 
-ture springs 82 and 83. In addition to serving 
as locking springs for armature springs 82 and 
-83, the springs. 74 and 76 likewise, control con 
tact springs 78 and 79. 

Referring now more particularly to Fig. 5, this 
shows a schematic diagram of the circuit ar 
rangement involved with a diagrammatic repre 
sentation of the key unit of the invention. The 

- 
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telephone circuit is of the usual type and in 
cludes a transmitter T, a receiver R, and a calling 
device 18 which has a set of impulse springs 
connected in the line circuit and a set of shunt 

100 . . 

springs for short circuiting the transmitter and 
receiver when the calling device 18 is operated. 
An inductance coil EN is also provided, as are 
the Switchhook contacts SW which are con 
trolled directly by the switchhook operating 
button 45 controlled by the handset. The local 
line circuit L1. and L2 is provided with the 
singer RG and these conductors extend to the 
Switching apparatus located in the local ex 
change. In answering or making a local call, it 
is not necessary to operate any of the keys. 10, 
20, and 30, as the line conductors L1 and L2 
normally extend over a circuit path from the 
line L.1, normally closed contacts and armature 

105 
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springs 81, a push-button contact 19, through 
the telephone circuit, back over armature 
Spring 84 and its normally closed contact, and 
out over line L2. All incoming and outgoing 
local calls take place over this circuit path with 
out the necessity of operating any of the lever 
keys. 

120 

For a more detailed explanation of the circuit 
Operations brought about through the operation 
of the keys, reference may be had to a co-pend 
ing application of John H. Woss, filed May 11, 
1931, S. N. 536,342, which discloses the circuit 
arrangements at the central exchange and the 
local exchange. The line conductors L1 and L2, 
as pointed out, extend to a private or local auto 
matic telephone system to provide communica 
tion, for example, between a number of tele 
phones situated in close proximity to each other, 
Such as in the same building, and connections 

erated position, although the bushing 37 has are established through automatic switehes by : 
means of the calling device 18. A number of 
other conductors including the line conductors. 
13 and L4 extend to other automatic switching 
apparatus and by means of the lever keys 10, 
20, and 30 control the establishment of connec- : 
tions, either incoming or outgoing, over one or 
more trunk lines leading to a public exchange 
telephone system, which may be either of the 
automatic or manual type. 
In briefly describing the operation of the vari- . 

cus circuit changes brought about by the opera 
tion of the keys, it may first be pointed out that 
each telephone is provided with a ringer such as 
RG for informing the ociated subscriber of 

K 
movement of the armature springs 82 and 83. the presence of an incoming local call. How- 150 



4 
ever, in a system in which telephones provided 
with keys are to be placed, either all of the tele 
phones may be provided with a sub-base 3 and 
a corresponding number of lever keys 10, 20, and 

5 30, or only a certain number of them may be SO 

to 

provided. Any number of trunk lines may ex 
tend from the local exchange to the public main 
exchange and the selection of these trunklines 
is performed automatically, as pointed out in the 
above application. Only one signal or ringer is 
provided for all the trunks extending to the main 

20 
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35 
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exchange. This one signal is placed in Such a 
position that it will be visible or audible to all 
of the telephone substations in the local ex 
change, so that a person equipped with a tele 
phone provided with a sub-base and keys may 
answer any of the calls by operating the proper 
key. It will be noted in Fig. 5 that the key set 
unit is indicated only diagrammatically with the 
keys in their normal positions and in a similar 
position or rear view as indicated in Fig. 4 of the 
drawings. 
When an incoming call from the public ex 

change is received over one of the trunk lines and 
the trunk signal is operated in a manner So that 
it is noted by a person having one of the tele 
phones equiped with a sub-base and the keys, 

- 

he will answer the call by first removing the 
handset from the cradle 1. Removing the hand 
set permits the plunger 45 to move upward and 
operate the switching springs SW to close the 
line circuit. The plunger 45 permits the rod 50 
to move upward and allow the lever 52 to move 
about its pivot 53. This action permits the lever 
56 to move forward and rotates link 60 about 
the pivot 62 so that the bushings 70 and 72 will 
be forced upward by the tension stored in the 
locking springs 73 and 75, thereby permitting the 
contact springs 78 and 79 controlled by these lock 
ing springs to be operated. The tension stored 
in the locking springs 73 and 75 furnishes the 
motive power for moving the plate 56 backward. 
After the handset is removed, the key 20 is 

then moved downward and, according to the ar 
rangement, link member 22 will move its bush 
ing 23 into engagement with armature Spring 
82 and, due to the fork-shaped end of link mem 
ber 22 engaging the lever the bushing Sup 
port 33 is likewise moved-and, accordingly, bush 
ings 36, 37, and 38 are forced into engagement 
with armature springs 84, 83, and 82, respective 
ly. As soon as armature spring 82 closes its make 
contact through the action of bushing 23 move 
ing the spring to the left, the projection 76 on 
the locking spring 75 engages with the edge of 
this armature spring, so that it remains oper 
ated even, though the bushing 23 is subsequently 
disengaged from armature spring 82. A. similar 
action takes place in connection with armature 
spring 83 which is moved by bushing 37 beyond 
the edge of projection 74 of locking Spring 73, 
so that the projection 74 will hold armature Spring 
83 in its operated engagement with its make con 
tact even though the bushing 37 may subsequent 
ly be disengaged from the end of the arnature 
spring 83. 
The above operations disconnect the local line 

circuit comprising the line conductors Ll and L2 
from the telephone circuit at the normally closed 
contacts of armature springs 81 and 84, and con 
nects it instead directly by way of these armature 
springs and their normally open contacts to the 
trunk line conductors L3 and L4. The contact 
springs 79 are opened, while contact springs 78 are 
closed so as to perform certain Operations in the 

1,956,860 
local exchange apparatus for connecting the sub 
scriber's telephone with the trunkline over which 
the call is being made. The closing of armature. 
spring 83 on its make contact is Without effect 
at this time. The closing of armature spring 82 
on its make contact completes a circuit to the local 
exchange apparatus for operating certain relays 
for a purpose pointed out in the above-mentioned 
co-pending application. If the incoming call is 
for the subscriber who has answered, he proceeds 
with the conversation. However, if the callis for 
another person at another of the telephones, it 
may be transferred by manually restoring the 
answering key, 20. This action retracts the insu 
lated bushing 23 from armature spring 82, but the 
armature spring does not-disengage from its nor 
mally open contact because it is locked in its oper 
ated position by the extension 76 on locking Spring 
75. The bushing support 33 is likewise permitted 
to restore to normal, which restoring motion is 
assisted by the tension stored in the operated 
armature springs 81 and 84. Armature Spring 83, 
however, is now locked operated to its normally 
open contact by the projection 74 on locking 
Spring 73. Armature SpringS 81 and 84, therefore, 
restore their operating contacts to their normal 
positions. The subscriber then operates his call 
ing device 18 to set up a connection to the other 
subscriber to whom the incoming trunk call is to 
be transferred, and when he responds he is re 
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quested to operate his answering trunk key, where 
upon the call is automatically transferred through 
suitable circuit arrangements to the trunk upon 
which the incoming call is made. As soon as the 
subscriber making the transfer receives a tone to 
indicate that the other subscriber has picked up 
the transferred call, he replaces his handset upon 
the cradle 1, thereby depressing the hookSwitch 
operating member 45 and this in turn operating 
the rod 50 downward. The lever 52 thereby moves 
the lever 56 forward by means of the hook 54 and 
rotates the link 60 about its pivot 62. Bushings 70 
and 72 are thereby given a slight rotary downward 
motion a distance sufficient to move the locking 
springs 73 and 75 downward so that the projec 
tions 74 and 76 will disengage from armature 
springs 82 and '83 and permit them to restore and 
open their associated normally open contacts. 
Contacts 78 and 79 are likewise restored by the 
locking springs 73 and 75. 
Should the telephone user desire to make an 

outgoing trunk call, he first removes the handset 
from the cradle member 1, thereby permitting the 
rod 50 to assume a position away from the lever 
52 and permit the lever 56 to move toward the 
rear of the key set through the tension stored in 
the locking springs 73 and 75. This action moves 
the release arm 64 about its pivot points 34 and 63 
and permits the release rod 65 to move out of the 
path of movement of the lever keys and their as 
sociated link members. The telephone user then 
operates the “Out' key 30, which, through theme 
dium of the link member 32, moves the bushing 
support 33 about its pivot 34, as is clearly shown 
in Fig. 3, forcing the bushings 36, 37, and 38 into 
engagement with armature springs 81, 83, and 
84 and operating their associated contacts. The 
operation of the key 30, it will be noted, only moves 

110 

115 

125 

130 

135 

140 

the bushings, 36, 37, and 38, and the bushing 23 
remains in its normal position and does not en 
gage the armature spring 82 at this time. Arma 
ture spring 83 is now locked under control of the 
locking spring 73 and its projection 74 until the 
switchhook is replaced upon its support. Due to 
the operation of armature springs 81 and 84, the 150 
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set upon a Switchhook member and release his subscriber's telephone circuit is switched from the 
local line circuit direct onto the trunkline circuit 
preparatory to Operating the automatic switching 
apparatus at the central office in response to im 
pulses generated by the calling device 18. In set 
ting up this connection, contact springs 78 are 
closed, due to the release of locking spring 73 by 
the bushing 70, and complete circuits for perform 
ing certain Switching operations and to prevent 
intrusion on this trunkline by any other telephone 
while this trunk is in use. The contact springs 
9 are at this time opened, but without effect. 
When the subscriber has completed the con 

versation and desires to disconnect, he merely 
restores the handset upon the cradle member 1, 
thereby depressing the switchhook operating 
member 45 and moving the rod 50 downward onto 
the lever 52 to move the lever 56 forward and pivot 
the link member 60 about the pivot point 62. This 
permits bushings 70 and 72 to bear onto locking 
springs 73 and 75 and disengage the projection 74. 
from the armature spring 83 and permits it to 
restore to normal. As a further result of the 
movement of the lever 56, the release arm 64 has 
a rotary motion imparted to it about its pivot 34 
so that it moves the releasing rod 65 against the 
end of the key lever 30 at the point approximately 
opposite the pivot point 3i and initiates the re 
lease action of the key which is accelerated by the 
tension, stored in the armature springs 81, 83, and 
84, until the key 30 strikes the stop rod 66, where 
upon all of the armature springs disengage from 
their operated contact springs and permit the ap 
paratus at the central office and at the local office 
to restore to its normal condition preparatory to 
receiving additional incoming or outgoing calls. 
If at any time during the existence of either 

an incoming or an outgoing call the correspond 
ing key should be operated, it will be impossible 
for the user of the telephone to operate the other 
key because of the interlocking arrangement. 
For example, should the key 20 be operated, the 
locking plate 40 will be moved by the action of 
the link member 22 engaging the wing 43 and 
rotating the member 40 about its pivot 41 so that 
the wing 42 will be resting against the fork 
shaped end of link 32. In this event, should the 
key 30 be attempted to be operated, the wing 42 
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will prevent such action, as the pressure exerted against wing 42 will exert a-corresponding pres 
sure against wing 43 which presses against the 
end of link member 32. However, this will not. 
result in the release or restoration of the key 20 
because this key, together with the link member 
22, is in its operated position and, therefore, due to the toggle arrangement, is beyond the line . 
center between the two pivot points 21 and 34. 
. If at any time. a connection with the public 
exchange is desired to be transferred from the 
answering or the calling telephone to another 
telephone in the system, either the key 20 or the 
key 30 is restored manually to normal position, 
thereby completing a holding circuit extending 
over the trunk line L3, armature spring 83 which 
is locked closed by the projection 74 on the lock 
ing spring 73, closed contacts 79, normally closed 
contacts of armature spring 81 and out over . 
line L4. This short circuit across the line con 
ductors L3 and L4 prevents the automatic 
switches, at the public exchange or central office 
from releasing the connection with this sub 
scriber. The subscriber dials the number of the 
party to whom he desires to transfer the call and 
this party in turn operates his answering key, 
whereupon the first party may replace his hand 
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portion of the connection. A push-button 19 shown in Fig.1 and also dia 
grammatically in Fig. 5 is connected through 
suitable contacts in one side of the line circuit L1, 
and the purpose of this is that if the trunkline 
to the public exchange is connected to a manual 
exchange instead of an automatic exchange, the 
person or user of the telephone may flash the op 
erator, whereas ordinarily he would move the 
hookSwitch member 45 up and down slowly to 
flash the lamp before the operator. However, in 
the instant case the operation of switchhook 
member 45 would automatically release all of the 
keys and knock down the connection and, there 
fore, the key 19 is provided. This key is also 
used when making calls if the user of the tele 
phone should inadvertently make a mistake when 
Operating the calling device 18. The connection 
in this case may be released by operating the 
push-button 19 without operating the switchhook 
member 45. -- 

In case a larger number of exchange trunk 
lines are to be made accessible to any of the tele 
phones, an additional key such as key 10 is pro 
vided. This key 10, upon being operated, merely 
moves the link member 13 to engage bushing 16 
With armature spring 80 and close its contacts. 
This key is restored to hormal by the release bar 
65 when the handset is replaced upon the switch 
hook member. This key, it will be noted, has 
no locking or interacting motion with either the 
answering key 20 or the out key 30. It merely 
closes the armature spring-80 upon its make con 
tacts and when released opens these contacts. 1. 
This key is provided so that when a trunk cali is 
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either held by the user of the telephone or is 
transferred to another telephone in the system 
and then a second call comes in over another 
trunk line, the key 10 may be operated. In this 
case the Second trunk call may be transferred 
to the desired other party or held while the first 
trunk call is taken care of. When the second 
trunk call is being held, the user of the telephone 

in to it at any time either before or 
after the first trunk call is disposed of. The ar 
mature spring 80, upon closing, onto its make 
contact, completes circuit connections at the lo 
cal exchange which Operates the mechanism 
take care of situations of this nature. 
What is claimed is: i. In a telephone instrument, a plurality of 

sets of contact Springs, a pair of keys for oper 

to the operation of one of said, keys for operating 
all of said contact springs, means responsive to 
the operation of the other of said keys for op 
erating only certain of said sets of contact springs, 
means for holding said keys in their operated po 
sition, and means for releasing said keys to re 
store all of the contact spring sets to their normal 
positions. 

2. In a telephone instrument, a plurality of 
Sets of contact springs, a plurality of keys for 
Operating Said contact springs, means for lock 
ing said keys in their operated position, means 
responsive to the operation of one of said keys 
for operating all of said contact Springs, means 
responsive to the operation of the other of said 
keys for Operating only certain of said sets of 
contact springs, and means controlled by said 
locking means for preventing the simultaneous 
operation of both of said keys. 

3. In a telephone instrument, a plurality of 
sets of contact springs, a first key for operating 

. 

ating and releasing said Springs, means responsive 
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all of said sets of contact springs, a second key 
for operating Only certain of Said sets of contact 
springs, means for locking said keys in their 
operated position, and means controlled by said 
locking means for preventing the operation of 
both of said keys at the same time. 

4. In a key set for telephone instruments, a 
plurality of sets of contact springs, a first key 
for operating all of said sets of contact springs, 
a Second key for Operating Only certain of Said 
sets of contact springs, means responsive to the 
operation of either key for locking it in its oper 
ated position, and means responsive to the oper 
ation of either one of said keys and controlled 
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by said locking means for preventing the oper 
ation of the other key. 

5. In a telephone instrument, a plurality of 
sets of contact springs, a first key for operating 
all of said sets of contact springs, a second key 
for Operating only certain ones of said Sets of 
contact springs, means for locking said keys in 
their operated position, means responsive to the 
operation of either of said keys for operating 
said locking means and preventing the opera 
tion of the other key, and means for releasing 
said locking means for automatically restoring 
said keys to their normal positions. . 

6. In a key set, a plurality of sets of contact 
springs, a pair of keys for operating said contact 
springs, means responsive to the operation of 
one of said keys for operating certain of said 
sets of said contact springs, means responsive 
to the operation of the other of said keys for op 
erating all of Said sets of contact springs, and 
means for locking said operated sets of contact 
springs in their operated positions independent 
of the position of the keys. 
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7. In a key set, a plurality of sets of contact 
springs, a pair of keys for controlling said springs, 
means responsive to the operation of one of said 
keys for operating certain of said sets of contact 
springs, means responsive to the operation of the 
other of Said keys' for operating all of said sets 
of contact springs, means for releasing said op 
erated keys, means responsive to the operation of 
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Said sets of contact springs for locking them in 
their operated position after said keys have been 
released, and means for releasing said sets of 
contact springs independent of the release of Said Operated keys. 

8. In a telephone instrument, a plurality of 
Sets of contact springs, keys for operating said 
contact spring sets, each of said keys operating 
Said contact spring sets in different combina 
tions, said keys manually restored at will, means 
responsive to the operation of said contact springs 

80 

85 

for locking them in their operated position in 
dependent of the position of their associated 
keys, and an operating member automatically 
controlled for unlocking said operated contact 
spring sets and for restoring any operated key 
to normal. 

9. In an assembly, a plurality of sets of Con 
tact springs, a key having means for Operating 
a particular set of said sets, to the exclusion of 
the other of said sets, a second key having means 
for operating a plurality of said sets excluding 
the set operable by said first key, and a third key 
having means for operating a set of said sets 
not operable by either the first or second key 
and including mechanism for also operating the 
means operable by the second key whereby oper 
ation of the third key also effects the operation 
of the sets operable separately by the second 
key. 

10. In an assembly, a plurality of sets of con 
tact springs, keys for operating said sets of con 
tact springs; means responsive to the operation 
of certain springs of said sets for locking them 
in their operated position independent of the 
subsequent operation of their operating keys, 
while other springs of said sets not equipped with 
locking means are permitted to follow the move 
ments of said keys; and a member, operable at 
will, arranged to automatically release any of 
the spring sets which have been locked and to 
at the same time effect the restoration of any 
actuated Ones of said keys. 

HERBERT F. OBERGFELL. 
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