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To all whom it may concern; 
Be it known that I, GEORGE THOMPSON, a 

citizen of the United States, residing at 
Mount Vernon, in the county of West 
chester, State of New York, have invented 
certain new and useful Improvements in 
Distributing-Switches, of which the follow 
ing is a full, clear, concise, and exact de 
scription. 
This invention relates to automatic tele 

phone exchange systems, and more particu 
larly to the mechanical construction of a 
switch suitable for use in such systems. 
An object of this invention is to provide 

a switch which shall be simple in construc 
tion and rapid in operation. 
A feature of the invention is the use of 

mechanically operable contact sets indi 
vidual to outgoing lines, the arrangement 
being such that these contact sets are moved 
out of the path of a moving contact-operat 
ing element when the line with which they 
are associated is in a non-selectable condi 
tion. - 
An additional feature of the invention is 

the provision of three movable contact-oper 
ating members in fixed relation to one an 
other. The switch is designed primarily for 
use as a hunting switch, and the peculiar 
angular relation between these three contact 
operating members and the sets of contacts 
arranged for coöperation with them, is such 
that whichever contact operating member 
first reaches a line in the desired condition 
will operate the contacts of such line. As a 
result of this arrangement fewer steps are 
necessary before a line in the desired condi 
tion can be seized. A further advantage which may be ob 
tained from the use of a switch of this type 
is again due to the peculiar angular relation 
between the contact sets and the contact 
operating members. As a result of this ar 
rangement the outgoing lines will not be 
tested in a predetermined order, and there 
fore the apparatus associated with such out 
going lines will receive approximately equal 
shares of the work which is to be distributed 
to them by the switch. 
The switch, as shown and described, is in 

tended for use primarily as a distributing 
switch individual to a calling subscriber's 
line. It is obvious, however, that a switch 
of this character is adapted to a variety of 

uses, and the invention is, therefore, to be restricted only by the appended claims. 
It is thought that the invention will be 

best understood from the following detailed 
description, reference being had to the ac 
Companying drawings. 

In the drawings, Figure 1 shows operat 
ing circuits for a switch embodying the fea 
tures of the present invention, and Fig. 2 shows such portions of an operating mecha 
nism as are necessary to an understanding 
of the operation of the switch. 
The mechanical construction of the switch 

will first be described. Referring now to 
Fig. 2, a shaft 1 is rotatably mounted on 
bearings of any suitable character. Secured 
to Said shaft and rotatable, therewith is a yoke provided with three arms, 3, 4 and 5. 
The arms 3, 4 and 5 project radially from 
the center of rotation and are spaced apart 
equal angular distances. Since the three 
arms are Spaced equally in the circumference 
of a circle, it is obvious that the distance be 
tween the arms is 120°. Fixedly secured to 
the yoke 2 is a ratchet wheel 6, which may 
be rotated in a counter-clockwise direction 
under the control of a resilient pawl 7, 
mounted on the armature 8 of a stepping 
magnet 9. 
Ten sets of contacts similar to the sets 

indicated generally at 10 are spaced equally 
about the circumference of the circle. The 
contacts 10 are arranged in pairs and are 
Operated by the action of cams 11 and 12 
carried by each of the arms 3, 4 and 5 re 
Spectively. Each set of contacts 10 is mount 
ed On an arm 18, pivoted at 14 and arranged 
for motion in a vertical plane under the con 
trol of a magnet 15. Briefly, the operation of the switch is as 
follows: When a call is initiated, stepping 
magnet 9 will function in a self-interrupting 
circuit to advance the contact operating 
members carried by the arms 3, 4 and 5 
respectively. The contacts sets 10 of all 
trunks, which are in a busy condition, will 
be drawn down out of the path of the mov 
ing contact-operating elements due to the 
energization of their associated magnets 15, 
it being understood that there is a magnet 
15 for each trunk at each subscriber's switch. 
These magnets 15 function in multiple when 
a line is seized so that the trunk cannot be 
seized by the switch of any other subscriber, 
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since the contact set associated with such 
trunk at the other subscriber's switch will be 
out of the path of the moving contact-oper 
ating element. As soon as a set of contacts 
is operated, which will occur as soon as the 
operating elements carried by one of the 
arms 3, 4 or 5, engage a contact set which 
is projecting into the path of such elements, 
the circuit of stepping magnet 9 is opened 
and the switch is brought to rest. Coinci 
dent to the operation of the set 10, the trunk 
cut-off relays 15 associated with such trunk 
at other subscribers' switches will function 
to remove all other contact sets out of pos 
sible engagement, thus rendering the trunk 
non-selectable. The possibility of over 
throw or reverse movement of ratchet wheel 
6 is eliminated by the action of a holding pawl 17. 

Since the contact sets are spaced equally 
about the circumference of the circle, and 
are ten in number, it follows that the angu 
lar distance between adjacent contact sets is 
36°. The ratchet, wheel 6 is designed to 
have 60 teeth so that the contact-operating 
members will be advanced 6° at each step 
of the ratchet wheel. 

It will now be assumed that the various 
points about the circumference of the circle, 
described by the arms 3, 4 and 5 during rota 
tion, at which contact sets are located, are 
indicated by the letters A, B, C, D, E, F, G, 
H, M and N, respectively. It will further 
be assumed that at the time a call is initiated 
the position of the various arms with respect 
to these contact sets is as shown in the draw 
ings. By recalling that the contact sets are 
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36° apart and that the contact-operating 
arms are spaced 120° apart, it will be obvi 
ous that if contact arm 5 must be advanced 
one step to operate the contacts at B then the 
contact alm 4 will be one step in advance of 
position M, and arm 3 will be three steps in 
advance of position F. - 
When the subscriber initiates a call the 

arms 3, 4 and 5 will be advanced. If the 
trunk, whose associated contact set is located 
at B, is in a selectable condition, the contacts 
of such trunk will be operated and the 
switch brought to rest in this position. 
However, if the contact set at B is asso 
ciated with a busy trunk, the switch will 
continue its advance and the next set of con 
tacts to be tested will be that at E. The 
trunk associated with the contacts of E will 
or will not be seized in accordance with the 
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idle or busy condition of such trunk. Pro 
vided that the contacts at E are those of a 
non-selectable trunk, arm 4 will make the 
next test when it reaches position H. It 
will, therefore, be seen that each succeeding 
test is made in a different sector of the circle. 
When a contact set associated with an idle 

trunk is found, the switch is brought to rest 
5 and the members 11 and 12 operate the con 
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tacts of such set. Upon completion of the 
conversation the switch is advanced one step. 
For instance, if upon initiation of a call the 
subscriber's line is extended to the trunk 
whose contacts appear at B, this step will 
bring arm 3 within 2 steps of the contact set 
at E. The step made upon release will then 
bring arm 3 within one step of the contact 
set at E, so that upon initiation of a subse 
quent call the trunk, whose contact set ap 
pears at E, may be seized upon but one step 
of the Switch. An inspection of the draw 
ing will show that whenever the switch is 
released, regardless of which arm and which 
contact set was utilized, there will always be 
an arm within one step of a contact set and 
therefore only one step will be necessary, 
upon a subsequent initiation of a call, to 
seize the trunk associated with such contact 
set, provided that it be idle. 
The operating circuits of the switch will 

now be described, reference being had to 
Fig. 1. When the subscriber, whose sub 
station is indicated at 18, removes his re 
ceiver from the switchhook, a circuit is 
completed from the grounded battery, upper 
winding of the line relay 19, Outer upper 
armature of cutoff relay 20, then in series 
through the normally closed springs 21 as 
sociated with the various outgoing lines at 
his switch, through the substation appa 
ratus, and thence by Way of the normal con 
tacts of springs 22, the inner upper arma 
ture of cutoff relay 20 and its back contact 
and the lower winding of relay 19 to 
ground. Line relay 19 is energized and 
completes a circuit from grounded battery, 
winding of stepping magnet 9, armature 
and back contact of magnet 9, contacts 23 
in their normal position, the armature and 
front contact of relay 19 to ground. This 
is a self-interrupting circuit for controlling 
stepping magnet 9, which causes the con 
tact-operating elements to be advanced un 
til the operating elements 11 and 12 engage 
and operate a set of contact springs asso 
ciated with an outgoing line which is in a 
selectable condition. As soon as this oc 
curs, the springs 21, 22, 23, 24 and 29 asso 
ciated with such line are thrown into en 
gagement with their working contacts. . . 

If it be assumed that the trunk seized is 
the one leading to the selector Switch, 
whose brushes are indicated at 25, 26 and 
27, it is obvious that as soon as the spring 
24 engages its working contact, a circuit is 
completed from ground through the work 
ing contact of spring 24 over conductor 28 
and thence by way of multiples at the other 
subscribers' line switches through the mag 
nets 15 at such line switches to grounded 
battery. The magnets 15 at such other 
switches will therefore be energized to draw 
the contact sets down out of the path of 
the contact operating elements so that when 
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the subscribers to which such switches are 
individual, initiate calls the line cannot be 
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seized. - - - 

The engagement of springs 21 and 22 
with their working contacts connect the 
calling subscriber directly to the main con 
ductors of the trunk seized. As soon as spring 23 opens its normal 
contact, the driving circuit of stepping 
magnet 9 is opened and the contact-operat 
ing elements are brought to rest in a posi 
tion to keep the various contact. Springs in 
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engagement with their working contacts. 
As soon as the trunk is seized, a circuit is completed from ground through the wind 
ing of cutoff relay 20 and thence by way of 
the spring 29 and its working contact over 
conductor 30 through apparatus of any 
well-known type associated with the trunk 
seized, to grounded battery. Cutoff relay 
20 is energized in this circuit and removes 
the control of line relay 19 from the calling 
subscriber in the well-known manner. 
When conversation is completed, the circuit 
of cutoff relay 20 is broken in any desired, 
well-known manner and this relay deener 
gizes. A circuit is then completed from 
grounded battery, winding of stepping 
magnet 9, armature and back contact of 
magnet 9 through springs 23 and their nor 
mal contacts at contact sets other than the 
one associated with the trunk which has 
been seized, thence by way of the actuated 
spring 23 and its working contact over 
conductor 31, lower armature and back 
contact of cutoff relay 20, also armature 
and back contact of relay 19 to ground. 
The contact operating elements are ad 
vanced one step in this circuit, thus allow 
ing the contact springs to return to their 
normal position. As soon as spring 23 
leaves its working contact, the circuit of 
magnet 9 is opened. As previously de 
scribed, this step, upon completion of con 
versation, operates to bring another arm 
and its associated contact operating ele 
ments into such a position that one step 
will bring it into engagement with the con 
tact set of one of the outgoing lines, pro 
vided that such outgoing line is idle. 
What is claimed is: 
1. In an automatic switch,a plurality of cir 

cuit closers, a plurality of operating mem 
bers in fixed relation to one another, a driv 
ing mechanism common to said members, 
and means to bring said members succes 
sively into operative relation with said cir 
cuit closers. - , 

2. In an automatic switch, a plurality of 
circuits to be tested, a plurality of testing 
members, means to cause one of said mem 
bers to make a test, and means to cause each 
of the other of said members to make a test 
of other circuits before said first member 
makes its second test, regardless of the posi 

8. 

tion of said first member when said test was 
made. . . . . . . . . . . . . . . 

3. In an automatic switch, a plurality of 
circuit closers arranged in the: arc of a cir 
cle, a plurality of rotatable members in fixed 
angular relation to one another and in op 
erative relation to said circuit closers, step 
by-step mechanism to control the advance of 
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said members, means to advance a given one 
of said members from one of said circuit 
closers to the next as a result of a plurality 
of steps by said step-by-step mechanism, and 
means to bring said members successively 
into operative relation with said circuit 
closers. - . . . ." 

4. In an automatic switch, a plurality of 
circuit closers, a plurality of operating mem 
bers in fixed relation to one another, driving 
mechanism for said members, means to bring one of said members into operative 
relation with one of said circuit closers, 
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means to advance said operating member 
toward the next adjacent circuit closer, and 
means to bring each of the other operating 
members into operative relation with others 
of said circuit closers before said first mem 
ber is brought into operative relation with 
said next adjacent circuit closer. 

5. In an automatic switch, an incoming 
line, a plurality of outgoing lines, a me 
chanically operable contact set individual to 
each of said outgoing lines, a plurality of 
contact operating members in fixed relation 
to one another arranged for rotary motion, 
means to establish connection between an 
incoming line and an outgoing line upon 
operation of one of said contact sets as a 
result of engagement by one of said mov 
able contact-operating members, and means 
to remove said contact sets from the path of 
said operating members when the outgoing 
lines with which they are associated are in 
a certain condition. 

6. In an automatic switch, an incoming 
line, a plurality of outgoing lines, a me 
chanically operable contact set individual to 
each of said outgoing lines, a plurality of 
movable contact-operating members in fixed 
relation to one another, means to establish a 
connection between an incoming line and an 
outgoing line upon operation of one of said 
contact sets as a result of engagement by 
one of said movable contact-operating mem 
bers, and means to remove said contact sets 
from the path of said operating members 
when the outgoing lines with which they are 
associated are in a certain condition. 

7. In an automatic switch, an incoming 
line, a plurality of outgoing lines, a plu 
rality of circuit closers arranged in the 
arc of a circle, a plurality of rotatable 
members in fixed angular relation to 
one another and in operative relation 
to said circuit closers, means to operate 
a circuit closer when engaged by one 
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of said members to establish a connection 
between said incoming line and an outgoing 
line, means to disengage said operating 
member from said circuit closer when con 
nection is no longer desired, and means to 
remove said contact sets from the path of 
said operating members when the outgoing 
lines with which they are associated are in 
certain condition. 

8. In an automatic switch, an incoming 
line, a plurality of outgoing lines, a circuit 
closer individual to each of said outgoing 
lines, said circuit closers being arranged in 
the arc of a circle, a plurality of rotatable 
members in fixed angular relation to one 
another and in operative relation to said cir 
cuit closers, means to advance said members 
in a step-by-step movement, means to re 
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move said circuit closers from operative re 
lation with said members when the lines 
with which they are associated are in a cer 
tain condition, means to operate a circuit 
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closer when engaged by one of said members : 
to establish connection between said incom 
ing line and an outgoing line, means to ad 
vance said member one step to release said 
circuit closer when connection is no longer 
desired, and means to advance another one . . 
of said members as a result of said step into 
such a position that a single subsequent step 
will cause it to engage a circuit closer, pro 
vided the line with which said circuit closer 
is associated is in a certain condition. 
In witness whereof, I hereunto subscribe 

my name this 7th day of May, A.D. 1919. 
. GEORGE THOMPSON. 
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