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UNITED STATES PATENT OFFICE. 
STANISLAW A. KOLTONSKI, OF BOSTON, MASSACHUSETTS. 

INTERCOMIIMI UNICATING TELEPHONE SYSTEMI. 

1,09?, ? 60). 
Application filed November 10, 1911. 

To all chom, it may concerºn : 
Be it known that I, STANISLAW A. KOL 

TONSKI, a subject of the Czar of Russia, re 
siding at Boston, county of Suffolk, and 
State of Massachusetts, have invented an Improvement in Intercommunicating Tele 
phone Systems, of which the following de 
scription, in connection with the accompany 
ing drawing, is a specification, like charac 
ters on the drawing representing like parts. 
This invention relates to intercommuni 

cating telephone switch apparatus and par 
ticularly to telephone switch apparatus of 
the branch exchange type which is provided 
with a holding coil or other resistance and 
means to substitute said holding coil for the 
telephone Set in the trunk line circuit when 
ever it is desired to establish communication 
between two local stations in the system 
without disconnecting the trunk line circuit. 
One of the objects of my present invention 

is to provide a novel construction whereby 
this substitution of the holding coil for the 
telephone set in the trunk line circuit is ef 
fected automatically by the depression of 
any local or intercommunicating key. 

Another object of the invention is to pro 
vide a telephone switch apparatus with a re 
storing key, the depression of which operates 
to restore all the other keys, both trunk line 
and local, to normal open-circuit position. 

Still another object is to provide a tele 
phone switch apparatus in which two latch 
plates serve to control all the keys, and one 
of the latch plates also operates to control 
the local battery cut-out. 

Still another object is to provide a simple 
and efficient manner of connecting the sepa 

40 

45 

5 5 

rable key set and circuit spring base which 
permits these parts to be readily discon 
nected whenever it is desired to separate 
them for purposes of repair or otherwise. 

Still another object is to provide a circuit 
spring having Such a construction that the 
key-engaging portion can always be made of 
the correct shape and in such a Way that it 
cannot become distorted or bent out of its 
proper lines. 

In general the object of the invention is to 
improve a telephone switch apparatus of 
this character, all as will be more fully here 
inafter set forth and then pointed out in the 
appended claims. 

Referring Inow to the drawings wherein 
have illustrated some embodiments of my 
invention, Figure 1 is a diagram view shoW 

Specification of Letters Patent. Pateated May 26, 1914. 
Serial No. 659,460. 

ing the circuits of a Switch embodying my 
invention; Fig.2 is a side view of the key 
Set of the Switch apparatus with the circuit 
Springs, Omitted and the circuit spring base 
ShoWn in Section ; Fig. 3 is a section on the 
line 20—23, Fig. 2; Fig. 4 is a detail of one 
of the keys; Figs. 5, 6, 7, 8 and 9 are detail 
Views of circuit Springs used in my appara 
tulS; Fig. 5º is a view of the blank from 
Which the circuit spring in Fig. 5 is made; 
Fig. 10 is a view of the circuit spring sup 
port; Fig. 11 is a fragmentary view show 
ing the normal position of the keys and cir 
cuit Spring; Fig. 12 is a similar view show 
ing one of the trunk line keys depressed for 
closing the talking circuit; Fig. 13 shows 
one of the local keys depressed for closing a 
local ringing or signaling circuit and also 
shows the trunk line key in position for clos 
ing the holding scoil circuit; Fig. 14 shows 
the position of the keys when a local circuit 
is closed for talking purposes. Figs. 15, 16, 
17 and 18 show the positions of the keys and 
latch plates corresponding to the positions 
of the circuit springs shown in Figs. 11, 12, 
13 and 14. Fig. 19 is a view of the upper 
latch plate; Fig. 20 is a view of the lower 
latch plate. 
The Switch apparatus herein shown is of 

that type which comprises a key set and a 
circuit spring base carrying circuit springs 
Separable from each other. The circuit 
Spring base is shown at 1 and it supports the 
circuit springs which are controlled by the 
keys of the key set in usual manner. These 
circuit. Springs are shown as arranged in 
groups, each group of springs constituting a 
unit and comprising the springs coöperating 
with any key, this feature of construction 
being similar to that described in my former 
Patent No. 947,340, January 25, 1910. The 
arrangement and construction of the circuit 
springs will be more fully hereinafter re 
ferred to. 
The key set is formed with two plates 2 

and 3 connected together by suitable posts 4, 
and these plates sustain the keys which con 
trol the circuit springs as usual in devices of 
this class. In the drawings I have illus 
trated a switch apparatus which has two 
trunk keys 5 and three local or intercommu 
nicating keys 6 besides one restoring key 7. 
These keys are each constructed as shown 
best in Fig. 4, that is, each comprises a body 
portion 8 of skeleton shape provided with a 
spring-guiding finger 9 situated within the 

6 0 

65 

70 

75 

8 OG 

85 

90 

9 5 

0 0 

105 

! 10 



5 

| 0 

15 

20 

25 

30 

35 

40 

45 

5 0 

55 

60 

92 

skeleton portion, said body being formed 
with the neck 10 that carries the arms of 
rolls 11 that engage the circuit springs and 
also formed with the fingers for engaging 
the latch plates 13 and 14 that hold the 
keys depressed. These latch plates are 
guided in grooves 15 formed in the posts 4 
and are acted on by springs 16 as usual in 
devices of this class. 
The latch plate 13 has arms 130 to co 

operate with fingers on each of the keys, as 
Seen in Fig. 20, and the latch plate 14 has 
arms 140 and 141 which coöperate with the 
trunk line keys 5 and restoring key 7, respec 
tively, (see Fig. 19). The trunk line keys 
each have a beveled finger 12 normally situ 
ated above both latch plates, but which is 
adapted to engage the projection on either 
latch plate according to the manner in which 
the system is being used, as will more fully 
hereinafter appear. The local keys 6 each 
have a beveled finger 121 and a cam 122 to 
coöperate with a projection 130 on the latch 
plate 13, and the restoring key 7 has a bev 
eled finger 123 and a cam surface 124 to co 
operate with the projections 130 and 141 on 
the latch plates 13 and 14, respectively. The 
manner in which said fingers and projections 
coöperate to hold the keys in the desired po 
sitions will be more fully hereinafter ex plained. 
Each key is held in its elevated position 

by a spring 17 which is received within the 
skeleton frame 8 and encircles the finger 9, 
Said spring resting against the bottom plate 
3. Said bottom plate 3 is provided with 
slots in which the skeleton portions of the 
keys play, said slots acting to hold the keys 
in their proper position and prevent them 
from turning. Each key is formed at its 
upper end with a stem 18 adapted to receive a 
cap or thumb-piece 19 which projects through 
the face plate 2. For holding this cap in 
place i form the stem 18 with a portion of 
reduced diameter and then upset a portion 
of the cap to enter the portion of reduced 
diameter. As shown in Fig. 4 the stem is 
provided with notches 20 and the material 
of the cap is upset at 21 to enter and fill the 
notches, thus locking the cap to the stem. 
As above stated, the key set with the keys 

therein is made separable from the circuit 
spring base containing the circuit Springs. 
In order to provide a simple means of fas 
tening these: two parts together, I have 
herein shown one of the parts as provided 
with sockets to receive positioning pins car 
ried by the other part. The sockets may be 
made in a variety of Ways and may be 
formed on either part. In the illustrated 
embodiment of the invention the Sockets are 
formed on the base 1 and the pins are car 
ried by the key set 2, and the pins and 
sockets are so arranged that the pins may be 
entered into or removed from the Sockets 
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simply by movement of the key set toward 
or from the base. One convenient construc 
tion is illustrated in the drawings wherein 
the Sockets are shown at 22 and the pins at 
23, said pins being held in the sockets by 
suitable clamping screws 24. The clamping 
SCrews 24 are readily accessible so that the 
operation of removing the key set from the 
circuit spring base for purposes of repair 
or otherwise is a very simple one. 

Before describing the constructional fea 
tures of the circuit springs, I will refer to 
the circuits of my improved apparatus. 
Each key controls a group of circuit springs. 
The two trunki line keys 5 control the two 
groups of trunk, line circuit springs desig 
nated generally by T, T’. The three local 
or intercommunicating keys 6 control other 
groups of circuit springs which are desig 
nated generally L”, Lº, Lº and Lº, (the sys 
tem shown being adapted for a branch ex 
change having four local telephones) and 
the restoring key 7 controls a group of 
Springs designated generally by R. The 
two trunk line circuits are shown in Fig. 1 at 
t and it”. The intercommunicating circuits 
are shown at l', lº, lº, l*, said circuits being 
herein connected to a local battery B. 

º designates a ringing circuit which is 
Supplied with current from a battery b and 
which is suitably connected to the various 
instruments at the branch exchange for sig 
naling from one to the other. 
The trunk line groups of circuit springs 

T, T' each comprise two central springs 25, 
26 that are connected by wires 27, 28 to one 
of the trunk lines, two tallking circuit 
Springs 29, 30 that are connected to the 
transmitter circuit 31, which leads to the 
transmitter 32, and also two holding coil cir 
cuit springs 33 and 34 which are connected 
with a holding coil circuit 35 that includes 
a resistance or holding coil 36. Provision 
is made so that when the trunk line key 5 
is fully depressed, as seen in Figs. 12 and 16, 
it will close the trunk line springs 25, 26 
against the talking circuit springs 29 and 30 
thereby connecting the instrument 32 with 
the trunk line through the following circuit: 
wire 27. trunk line spring 25, talking circuit 
Spring 29, wire 312, talking circuit 31, trans 
mitter 32, contacts 313 which are closed 
when the telephone receiver is taken off the 
hook 47, wires 31 and 314, talking circuit, 
Spring 30, line circuit spring 26 and wire 28. 
Each depression of the key carries the finger 
12 beneath the projection 130 On the latch 
plate 13, thus locking the key in its de presSed position. 
When the trunk line key is in interme 

diate position with its finger 12 engaging 
the projection 140 on the upper latch plate 
14. as seen in Fig. 17, then the trunk line 
circuit springs 25 and 26 are closed against 
the holding coil circuit Springs 33, 34 and 
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are disconnected from the talking circuit 
springs 29, 30 whereby the holding coil is. 
substituted for the telephone set in the 
trunk line and the continuity of said line is 
maintained. The groups of local circuit 
springs L“, Lº, Lº, L“, are identical and each 
comprises a pair of talking circuit springs 
37 and 38 connected to the transmitter cir 
cuit 31 and a pair of line springs 39, 40 con 
nected to one of the intercommunicating 
circuits. The line Springs 39 and 40 of the 
group L' will be connected to the intercom 
municating circuit l' and this corresponds 
to station 1, for instance. The line springs 
for the group Lº which correspond to sta 
tion number 2 will be connected to the inter 
communicating circuit lº, etc. In addition 
each group of local circuit springs includes 
a signal circuit spring 41 which connects 
with the ringing circuit rº which is also con 
nected by a wire 42 with the bell 43 of the 
telephone in usual manner. The arrange 
ment of these local circuit springs is such that 
when any one of the local keys 6 is fully de 
pressed, the line spring 40 is closed against 
the ringing spring 41, as shoWn in Fig. 13, 
thus completing the circuit through the bell 
of the branch instrument corresponding to 
the particular key depressed and giving a 
signal at such instrument; while when said 
key is in an intermediate position, as shown 
in Fig. 14, the ringing circuit is opened and 
the taking circuit springs are closed against 
the line circuit springs, thus connecting the 
instrument with the intercommunicating 
line. The ringing circuit will be traced 
later on. The fingers 121 on the local keys 
are so arranged that they normally stand 
just above the projections 130 on the latch 
plate 13, as seen in Fig.15, so that when any 
local key is depressed the finger 121 thereon 
will move the latch plate 13 forward, thus 
releasing any other key which may be de 
pressed, and will be carried some distance 
beneath the latch plate when the key is in 
ringing position, as seen in Fig. 17. Upon 
releasing the key it will assume its inter 
mediate talking position by the action of its 
spring 17 and will be held in such position 
by the engagement of the finger 121 with the 
projection 130 on the latch plate 13, as seen 
in Figs. 14 and 18. The group R com 
prises three contacts 44, 45 and 450, the con 
tact - 44 being connected by wire 451 to one 
side of the ringing circuit r, and the contact 
45 being connected to the wire 46 that leads 
to the hook 47 of the telephone. These 
springs are SO arranged that when the re 
storing key is depressed, as seen in Figs. 11 
and 15, the springs 45, and 450 are closed 
together, while when Said key is elevated 
the springs 45 and 44 are closed together, as 
seen in Fig. 12. When the springs 45 and 
450 are closed together the ringing circuit is 
in condition to be closed by the Šešio 

B 

of a key at another local telephone set. The 
restoring key is normally depressed, but 
when any other key has been depressed said 
restoring key is released by the latch plates 
and moves into its elevated position thereby 
closing the contacts 44 and 45. As a result 
Whenever a party is through using his tele 
phone and hangs up the receiver the circuit 
controlled by the contacts 44 and 45 and 
Which include a buzz or other signal will 
become closed, thus setting the buzz or sig 
nal in operation, said buzz or signal con 
tinuing to sound until the restoring key 
has been depressed to its normal position. 

In addition to the circuit springs above 
described my apparatus embodies local bat 
tery cut-out circuit springs 47, 48 which 
connect the local battery with the instru 
ment so as to permit of communication be 
tWeen the instruments of the branch ex 
change without the use of the current from 
the trunk line. These local battery cut-out 
circuit springs are controlled by the upper 
latch plate 14, and for this purpose said 
latch plate carries arms 50 which are so sit 
uated that when the latch plate is in 're 
tracted position Said arms will engage the 
circuit Spring 47 and close it against the 
circuit Spring 48. When the trunk line key 
is depressed, however, for establishing com 
munication with the main central exchange, 
the upper latch plate 14 is moved to the left, 
Fig. 2, by the inclined surface 51 on said 
trunk line key thereby to permit the spring 
contacts 47, 48 to separate from each other 
and cut out the local battery B. The latch 
plate is held in this position by the de 
pressed trunk line key, but whenever said 
key is released into its intermediate posi 
tion, as shown in Figs. 13 and 14, said latch 
plate 14 is permitted to move to the right 
thereby cutting the local battery in so that 
communication may be established between 
the individual instruments of the branch 
exchange. 
Having now described the group of 

Springs R with their connections and the 
local battery. cut-out Springs, the ringing 
circuit will be apparent. Assuming that 
the key i 6 corresponding to the group of 
Springs Lº at station1 is fully depressed 
for the purpose of calling up station 2 the 
ringing circuit will be as follows: from 
ringing line wires ir through wire 451, ring 
ing contact 41, line wire contact 40, wire 
452 to one side of the circuit Jº, thence 
through Wire 453 to the local battery cut 
Out, Springs 47, 48, thence through wire 314, 
Spring 450, Spring 45, wire 46 to the tele 
phone hook, bell 43, wire 42 back to the ring 
ing line wire r. When the operator at sta 
tion 2 depresses the proper key 6 to estab 
lish talking communication between sta 
tions 1 and 2 the talking circuit will be as 
follows: starting from line wires 7”, thence 
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through wire 453 at station 1, local battery · 
cut-out springs 47, 48, wire 314, wire 31, 
contacts 313, transmitter 32, wire 31 to the 
other pair of local battery cut-out springs 

5 47, 48, wire 453 to the other side of circuit l', 
thence to wire 454 leading to the line wire 
Spring 39 of group Lº at station 2, thence 
through talking circuit spring 37, wire 314, 
wire 31 to transmitter 32 at station 2, thence 
through contacts 313 and wire 31, wire 312, 
tallking circuit spring 38, line circuit spring 
40 of group ILY at said station 2, thence 
through wire 455 back to the circuit l'. The 
line circuit springs have associated there 
with line terminals 52 to which the wires 
are soldered or connected in usual manner. 
In my present improvement I make these 
terminals integral with the line circuit 
Springs thereby avoiding any danger of a 
bad electrical connection between the line 
circuit spring and the terminal Such as 
might occur if the two were made of sep 
arate parts. 

In Fig. 5 I have shown a line circuit 
Spring 25 which is made from a blank such 
as shown in Fig. 5º by bending the portion 
52 of said blank into a plane at right angles 
to the body of the line circuit spring there 
by to form the line terminal. The advan 
tage of this construction is that a perfect 
electrical e connection between a line termi 
nal and its circuit Spring is always insured. 
It is desirable to support the line terminals 
52 so as to prevent their becoming bent dur 
ing the process of wiring up. I have ac 
cordingly provided a supporting member 53 
for each terminal which is of the shape 
shown in Fig. 10 and which may conven 
iently be bent or pressed into shape from 
sheet metal. This support is made of heav 
ier metal than the circuit spring and is pro 
vided with the body portion 54 which is 
clamped to the circuit springs of the group 
and which is also provided with the later 
ally-extending arm 55 having at its end the 
supporting portion 56 that is situated di 
rectly under the line terminal 52. Said ter 
minal may conveniently be secured to this 
support by a binding screw 57 to which 
the wires may be connected if a soldered con 
nection is not desired. This makes a riigid 
structure which prevents the terminals from 
becoming bent or thrown out of allinement. 
In the manufacture of these circuit Springs 
for a telephone switch apparatus it is es 
Sential that the portions thereof which are 
engaged by the arms 11 of the keys should 
always have the proper, shape so that the 
depression of the keys will cause the proper 
circuit springs to be brought into contact. 
In my former Patent No. 947340 the cir 
cuit springs were given their desired shape 
by providing each of them with an offset. 
I have found, however, that during the man 
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possible to make these offsets exact dupli 
cates of each other. In my present inven 
tion I provide for always securing the cor 
rect shape of the circuit springs by so con 
structing the key-engaging portions thereof 
that they will be supported at both ends. In 
the circuit spring 25 shown in Fig. 5 the key 
engaging portion 63 is made by slitting the 
body of the circuit spring along the line 64 
and then upsetting or forcing the portion 
63 outwardly to form the cam projection. 
This portion 63 has both ends thereof se 
cured to the body of the spring 25 and, there 
fore, its proper shape will always be main 
tained. 

In Fig. 7 I have shown a talking line 
spring 29 in which the key-engaging portion 
66 is formed by providing the body of the 
circuit spring with two parallel slits and 
forcing the material between the slits out 
wardly to form the required cam projection. 
This cam projection is also connected at both 
of its ends to the body of the spring and, 
therefore, its proper shape will always be 
maintained. In Fig. 6 I have shown an 
other way of making one of the talking cir 
cuit springs from a blank such as shown in 
Fig. 8 and which is provided with the two 
wings 67 that are bent at right angles to the 
body to form the key-engaging cam portions, 
as clearly seen in Fig. 6. Fig. 9 shows an 
other way in which the line circuit springs 
may be made. 
The operation of the device will be readily 

understood from the foregoing, but may be 
briefly described as follows: When the 
switch is in normal condition all the keys 
are elevated except the restoring key and 
the circuit springs will be as illustrated in 
Fig. 1. Whenever a trunk line key is fully 
depressed, as shown in Fig. 12, the talk 
ing circuit springs and trunk line circuit 
springs are closed together thereby estab 
lishing communication between the tele 
phone and the main eXchange, this opera 
tion resulting in opening the local battery 
cut-out. If, after getting in communication 
with the main exchange the party Wishes 
to get into communication with one of the 
telephones of the branch exchange he will 
depress the proper key 6 thereby releasing 
the depressed trunk line key and permitting 
it to come into intermediate position where 
it is held by the upper latch plate and in 
which position it effects the substitution of 
the holding coil for the telephone set. The 
depression of the key 6 also releases the 
latch plate 14 thereby closing the local bat 
tery circuit springs 47 and 48 and cutting 
said battery into the local talking circuit. 
A full and complete depression of the local 
key 6, as shown in Fig. 13, will close the 
ringing circuit of the branch telephone de 
sired thereby signaling to the party at such 
telephone that he is wanted. When the 
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pressure is relieved from the depressed local 
key 6 its spring will return it to an inter 
mediate position, as shoWn in Fig. 14, where 
it is held by the lower latch plate 13, and 
in which the talking circuit springs 37, 38 
are closed against the line circuit Springs 
39, 40 thereby establishing a talking com 
munication with the desired telephone. 
When the party is through using the instru. 
ment and has hung up his receiver he de 
presses the restoring key, thus restoring all 
the previously-depressed keys to normal po 
sition and opening the bu ZZ or signaling cir 
cuit. 
While I have illustrated herein a con 

struction which is applicable to a branch ex 
change system having desk Sets throughout, 
yet it will be obvious that the invention may 
equally well be embodied in telephone sys 
tems having Wall sets throughout or hav 

t 
will also be obvious that the principle of the 
invention might be embodied in apparatus 
which differs constructionally in some re 
spects from that herein illustrated and 
therefore i do not wish to be limited to the 
specific construction illustrated. Moreover 
in some embodiments of my invention the 
particular restoring means herein shown, to 
wit: the restoring key, is not essential as the 
keys may be restored by some other equiva 
lent restoring means. 
Having fully described my invention, 

what I claim as new and desire to secure by 
Letters Patent is:- 

1. In a telephone Switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination 
with a plurality of keys, one for each cir 
cuit, each key being depressible from a nor 
mal or open-circuit position to a talking or 
closed-circuit position, a telephone Set Sub 
stitute and its circuit, and mechanically ac 
tuated mechanical means directly to con 
nect said latter circuit to the trunk line cir 
cuit in place of the telephone set by the de 
pression of any key controlling an inter 
communicating circuit. 

2. In a telephone switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination With 
a plurality of keys, one for each circuit, each 
key being depressible from a normal or open 
circuit position to a talking or closed-circuit 
position, a holding coil, and its circuit, and 
mechanically-actuated mechanical means con 
trolled by the key for any intercommunicat 
ing circuit to effect a direct, substitution of 
said holding-coil circuit for the telephone Set. 

3. In a telephone switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination With 
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a plurality of keys, one for each circuit, of a 
holding coil and its circuit, and mechani 
cally-actuated mechanical means rendered 
operative by the depression of any intercom 
municating key when the trunk line key is 
depressed directly to connect the holding 
coil circuit to the trunk line in place of the 
telephone Set. 

4. In a telephone switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination with 
a trunk line key for the trunk line circuit and 
an intercommunicating key for each of the 
intercommunicating circuits, of a latch plate 
to hold the trunk line key depressed, a tele 
phone set Substitute, circuit connections for 
connecting said substitute to the trunk line 
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in place of the telephone set when the trunk - 
line key is in intermediate position, and 
means to effect the change of position of the 
trunk line key from its depressed or talking 
position to its intermediate position by the 
depression of any intercommunicating key. 

5. In a telephone Switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination with 
a trunk line key, of an intercommunicating 
key for each of the intercommunicating cir 
cuits, a latch plate to hold the trunk line key 
depressed in talking or closed circuit posi 
tion, a holding coil, circuit connections for 
connecting said holding coil to the trunk line 
in place of the telephone set when the trunk 
line key is in intermediate position, and 
means associated with each intercommuni 
cating key to release the latch plate from the 
trunk line key When Said intercommunicat ing key is depressed thereby permitting the 
trunk line key to assume its intermediate 
position. 

6. In a telephone Switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination With 
a trunk line key, of an intercommunicating 
key for each of the intercommunicating cir 
cuits, a latch plate to hold the trunk line key 
depressed in talking or closed circuit posi 
tion, a holding coil, circuit connections for 
connecting said holding coil to the trunk 
line in place of the telephone set When the 
trunk line key is in intermediate position, 
means associated with each intercommuni 
cating key to release the latch plate from the 
trunk line key when said intercommunicat ing key is depressed thereby permitting the 
trunk line key to assume its intel'mediate 
position, and a second latch plate to hold 
said trunk line key in intermediate position. 

7. In a telephone Switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination with 
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a trunk line key, of an intercommunicating 
key for each of the intercommunicating cir 
cuits, a latch plate to hold the trunk line key 
depressed in talking or closed circuit posi 
tion, a holding coil, circuit connections for connecting said holding coil to the trunk 
line in place of the telephone set. When the 
trunk line is in intermediate position, means associated with each intercommunicating key 
to release the latch plate from the trunk line key when said intercommunicating key. is 
depressed thereby permitting the trunk line 
key to assume its intermediate position, a 
se?ond latch plate to hold said trunk line key in intermediate position, and a restoring key 
for releasing said second latch plate. 

8. In a telephone Switch apparatus, for 
controlling a plurality of circuits, of which 
one is a trunlik line and the others are inter 
communicating circuits, the combination With 
a plurality of keys, one for each circuit, each 
key being depressible from a normal Qr open 
circuit position to a talking or closed-circuit position, a latch plate coöperating With all 
of the keys to hold any one of them in talk ing position, means for releasing the de 
pressed trunk line key When any intercom municating key is depreSSed, a, Second latch 
plate to hold said release trunk line key in 
intermediate position, a telephone set Sub 
stitute for maintaining the tr?nk line com 
tinuity, means to connect said Substitute 
with the trunk line when the trunk line key 
is in intermediate position, and a localibat" 
tery cut-out controlled by said Second latch plate. 

9. In a telephone switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination With 
a plurality of keys, one for each circuit, each 
key being depressible from a normal Or 
open-circuit position to a talking or closed 
circuit position, a Îatch plate coöperating 
with all of the keys to hold any one of them 
in talking position, a holding coil, means 
controlled by the trunk line key when in in 
termediate position to substitute said hold 
ing coil for the telephone set in the trunk 
line, and a second latch plate to hold the 
trunk line in intermediate position. 

10. In a telephone switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination with 
a plurality of keys, one for each circuit, each 
key being depressible from a normal or open 
circuit position to a talking or closed circuit 
position, a latch plate coöperating with all 
of the keys to hold any one of them in talk 
ing position, a holding coil, means controlled 
by the trunk line key when in intermediate 
position to substitute said holding coil for 
the telephone set in the trunk line, a second 
latch plate to hold the trunk line in inter 
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mediate position, and a local battery cut-out 
controlled by said second latch plate. 

11. In a telephone Switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are inter 
communicating circuits, the combination with 
a plurality of keys, one for each circuit, each 
depressible from a normal or open i circuit 
position to a talking or closed circuit posi 
tion, a latch plate coöperating with all of 75 
the keys to hold any one of them in talking 
position, a second latch plate to hold the 
trunk line key when in intermediate posi 
tion, and a local battery-cut-out controlled 
by the second latch plate. 

12. In a telephone Switch apparatus for 
controlling a plurality of circuits, of which 
one is a trunk line and the others are in 
tercommunicating circuits, the combination 
With a plurality of keys, one for each cir- 85 
cuit, each depressible from a normal or 
open-circuit position to a talking or closed 
circuit, position, a latch plate coöperating 
with all of the keys to hold anyone of them 
in talking position, a Second latch plate to 
hold the trunk line key when in intermedi 
ate position, a local battery cut-out con 
trolled by the second latch plate, and a re 
storing key for restoring all the keys to 
normal position. M 

13. in a telephone Switch apparatus, the 
combination with a circuit-spring-carrying 
base, of a key-set frame separable from 
said base and provided with keys for con 
trolling circuits, and means for removably 
connecting the frame to the base, said means 
comprising pins extending sinwardly from 
the frame, sockets extending outwardly 
from the base and adapted to receive the 
pins, and means carried by the sockets to 
lock the pins thereinto said key frame hav 
ing means to hold the keys in position rela 
tive to each other when the two frames are separated. 

14. A line circuit Spring for a telephone 
switch apparatus made from sheet metal 
having a portion of the sheet metal body 
thereof which is of less width than said body 
situated at one side of the plane of the body 
thereby to form a key-engaging portion, 
said portion being integrally connected at 
both ends to said body. 

15. In telephone Switch apparatus, the 
combination with line circuit springs, each 
having struck up from the body thereof at 
a point Spaced from its extremity a key 
engaging portion which is of less width 
than, Said body, each end of Said struck-up 
portion being integrally connected to the 
body of the spring, and keys coöperating 
With said key-engaging portions. 

16. In a telephone Switch apparatus, the 
combination with a frame comprising two 
plates, of keys movably mounted in said 
plates, each comprising a skeleton body pre- 130 
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senting two connected sides and a central 
Spring-positioning finger, and a spring en 
circling said finger and engaging one of 
Said plates. 

17. In a telephone Switch apparatus for 
controlling a plurality of talking circuits, 
the combination with a plurality of groups 
of talking circuit Springs, a key for each 
group, each key being depressible from a 
normal or open-circuit position to a talking 
or closed-circuit position, a normally-de 
pressed restoring key additional to said 
above-mentioned keys, means for throwing 
said restoring key into elevated position 
whenever any of the other keys are de 
pressed, means for restoring any of the 
other keys to normal position by the de 
pression of the restoring key, and a signal 
ing circuit having contacts that are closed 
by the restoring key when the latter is in 
its elevated position but are opened when 
the restoring key is depressed. 

18. In a telephone switch apparatus for 
controlling a plurality of talking circuits, 
the combination with a plurality of groups 
of talking circuit springs, a key for each 
group, each key being depressible from a 
normal or open-circuit position to a talking 
or closed-circuit position, a normally-de 
pressed restoring key additional to said 
above-mentioned keys, means for throwing 
said restoring key into elevated position 
whenever any of the other keys are de 

communicating circuits, 
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pressed, means for restoring any of the 
other keys to normal position by the depres 
sign of the restoring key, a telephone re 
ceiver and its hook, a signaling circuit hav 
ing i contacts that are closed by the restor 
ing key when the latter is in elevated posi 
tion but are open when said key is de 
preSSed, and a contact in said signaling cir 
cuit which is closed when the receiver is on 
the hook. 

19. In a telephone switch apparatus for 
controlling a plurality of circuits of which 
one is a trunk line and the others are inter 

the combination 
with a trunk line key for the trunk line 
circuit and intercommunicating keys for the 
intercommunicating circuits, each key being 
depressible from a normal or open circuit 
position to a talking or closed-circuit posi 
tion and the trunk line key having an in 
termediate position, a telephone set sub 
stitute, and means to connect said telephone 
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set substitute in the line in place of the tele 
phone when the trunk key is in its interme 
diate position. 

In testimony whereof, I have signed my 
name to this specification, in the presence 
of two subscribing witnesses. 

STANISLAW A. KOLTONSKI. 
Witnesses: 

LOUIS C. SMITH, 
THOMAS J. DRUMMOND. 

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents, 
Washington, D. C.” 
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