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UNITED STATES PATENT OFFICE. 
ALEXANDER. E. KEITH, JOHN ERICKSON, AND CHARLEs J. ERICKSON, OF 

CHICAGO, ILLINOIS,ASSIGNORS TO AUTOMATIC ELECTRIC COMPANY, 
OF CHICAGO, ILLINOIS. 

AUTOMATIC TELEPHONE connector-sWITCH. 
No. 815,176. 

To all whom it may concern: 
Beit known that we, EXANDERE.KEITH, 

JoHN ERICKSON, and CHARLEs J. ERICKSON, 

O 

citizens of the United States of America, and 
residents of Chicago, Cook county, Illinois, 
have invented a certain new and useful Im 
provement in Automatic Telephone Connec 
tor-Switches, of which the following is a speci 
fication. . . . . . . . . . • 

Our invention relates to automatic switch 
ing-machines of that particular type in which 
a rotatable and endwise-movible switch 
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shaft is employed for operating the switch 
contacts by which anyone of a number of 
possible connections can be made, according 
to the number which the subscriberis calling, 
and in which electromagnetically-actuated 
means are employed forgiying the shaft its 
step-by-step rotary and endwise movements. 
In this particular case our invention relates 
more particularly to automatic switching 
machines of this character, which are em 
ployed as 'connector-switches' and which 
are commonly known as 'connectors.' 
In automatic telephone exchanges the 

: switches or switching-machines which re 
ceive number impulses and which automat 
ically select an idle trunk-line are called “se 
lectors; but the switches, each of which is adapted to be employed by the calling sub 
scriber for making the final connection di 
rectly with the called-subscriber's line, are 
known as "connectors. The step-by-step 
rotation of a “selector' is automatic in this 
respect that its switch-shaft rotates automat 
ically until an idle trunk-line is found. As 
distinguished from this the rotation of a “con 
nector' is only automaticinthe sense that the 
operation does not require the services of a 
switchboard operator and is directly under 
the control of the calling subscriber. Conse 

45 

quently a calling subscriber sends the desired 
number of impulses for giving a connector 
the desired extent of vertical step-by-step 
movement and then sends one or more im 
pulses for giving the switch-shaft of the con 
nector the desired extent of step-by-step ro 
tary motion, it being understood that a se 

so lector performs an operation corresponding to a single digit of the called number, while a 
connector performs a general operation com posed of two distinct or successive operations 
representing the last two digits of the called 

specification of Letters Patent. 
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number. A connector is desirably provided 
with means for establishing a guarding-po 
tential at all switch-terminals connected with 
the line of the called subscriber-that is, the 
subscriber's line with which the connector 
makes the final connection-and in this way 
there is no danger of the said called-sub 
scriber's line being seized by other subscribers 
while the calling and called subscribers are 
conversing or before the called subscriber 
answers. It is also evident, however, that 
while a selector is desirably, provided with 
means for insuring an automatic rotation of 
its switch-shaft until an idle trunk-line is 
found a connector must as distinguished 
from this be provided with means whereby 
it will automatically release and resume its 
normal condition in case the called-sub scriber's line is found busy-that is, already 

7o 

in use. Furthermore, a connector is also de sirably provided with means whereby the 
calling is busy will receive a busy signal as 
soon as he attempts to ring the bell at the 
called-subscriber's station. 
lectors and connectors are desirably pro 
vided with electromagnetically-operated re 
lease mechanism by which the switches can 
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Again, both se 

be released and the connections broken after . - 
the conversation is terminated; but in a con 
nector we find it preferable to effect a release 
and restoration of the mechanism by the en ergizing of the 'release-magnet'--that is, 
we find it preferable to release the mechan 
ism upen the energizing of the release-mag 
net and before the latter is de&nergized 
while in a selector it is customary and pref 
erable to so arrange the mechanism that the 
release and restoration of the selectors will 
not, take place until the release-magnet of each selector is de&nergized. 
As stated, our present invention relates to automatic switching-machines for use as con 95 

nectors, and the nature of these connectors. 
and other distinctions between the same and 
the well-known selectors more fully appear. 

Generally stated, the object of our inven 
tion is the provision of an improyed, simpli 
fied, and highly efficient automatic switching 
machine adapted more particularly for use 
as a connector; to improve, modify, and 

calling subscriberin case the line which he is 

adapt a switching-machine mechanism of 

will hereinafter 
IOO 
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this particular character for use as a connec-sive, are detail views showing different posi 
tor, and to provide certain details and fea 
tures of improvement tending to increase the 
general efficiency and serviceability of a 
switching-machine of this particular type or 
construction. 
A special object is to provide,in connection 

with the other essential features of a “con 
lo 

25 

forth and claimed. 

nector-switch' of this character, animproved 
releasing mechanism of such nature that the 
release and restoration of the switch to its 
normal condition will take place immediately 
upon the energizing of the release-magnet 
and without waiting for the release-magnet 
to be de&nergized. 
To the foregoing and other useful ends our 

invention consists in matters hereinafter set 

In the accompanying drawings, Figure 1 is 
a left-hand side elevation of a connector 
switch embodying the principles of our in 
vention. Fig. 2 is a front elevation of the 
same. Fig. 3 is a right-hand side elevation 
of the said automatic switching-machine or 
connector. Fig. 4 is a detailplan view of the 
top of the switching-machine. Fig. 5 is a 
vertical section on line 55 in Fig. 4. Fig. 6 
is a horizontal section on line 6 6 in Fig. 5. 
Fig. 7 is a perspective of one of the jack 
springs on the switching-machine. Fig. 8 is 
a face view of the jack-springs on the switch 
ing-machine. Fig. 9 is a section on line 99 
in Fig. 8. Fig. 10 is a perspective of one of 
the jack-springs on the stationary frame or 

35 

45 

55 

rack. Fig. 11 is a face view of some of the 
jack-springs on the rack or support. Fig. 12 
is a section on line 12 12 in Fig. 11. 
is a detail view showing the manner in which 
a jack-spring on the switching-machine en 
gages a stationary jack-spring on the frame 
or supporting-rack. Fig. 14 is an enlarged 
plan view of one of the banks of 'line-con 
tacts.' Fig. 15 is a section online 15 15 in 
Fig. 14. Fig. 16 is a similar section through 
the “private bank.' Fig. 17 is an end view 
of one of the 'line-banks.' Fig. 18 is a per 
spective of the end plates of the line-banks. 
Fig. 19 is a detail sectional view of the “pri 
vate-bank wiper.' Fig. 20 is a similar view 
of one of the “line-shaft wipers.' Fig. 21 is 
a perspective of one of the rings or collars 
employed in securing the banks of contacts to 
their supporting rods or hangers. Figs. 22 
and 23 are detail sectional views showing the 
method of applying the said rings to the rods 
or hangers on which the banks of contacts 
are supported Fig. 24 is an enlarged side 
elevation of that portion of the switching 
machine involving the so-called “private' 
and "rotary' magnets, the "rotary ratchet 
teeth,' and the “side switch.' Fig. 25 is a 
plan of the devices shown in Fig. 24. Fig. 
26 is a detail horizöntal sectional view show 
ing a different portion of the ratchet mechan 

65 ism shown in Fig. 25. Figs. 27 to 31, inclu- portion a' of the sai 

Fig. 13 

tions of the saw-tooth or ratchet-like device 
for operating the side switch. Fig. 32 is an 
enlarged detail sectional view showing that 
portion of the switching-machine involving 
the so-called “vertical magnet' and “verti 
cal ratchet-teeth' on the switch-shaft. 
33 is a similar view showing the ratchet mech 
anism in a different position. Fig. 34 is a 
front elevation of the devices shown in Fig. 
32. Fig. 35 is a detail side elevation of the 
grooved or channeled side of the vertical 
ratchet-teeth. Fig. 36 is a detail horizontal 
section just above the vertical ratchet-teeth. 
Fig. 37 is a similar view showing the parts in 
different positions. Fig. 38 is a detail side 
elevation of that portion of the switching 
machine involving the so-called “release magnet” and “locking-dogs.” Fig. 39 is a 
front elevation of the devices shown in Fig. 
38. Fig. 40 is a view of the other side of the 
mechanism shown in Fig. 38. Fig. 41 is a 
view similar to Fig. 39, but showing the parts 
in different positions. Fig. 42 is a perspec 
tive of the spring arm or link employed for 
normally holding the double locking-dog out 
of engagement with the vertical and rotary 
ratchet-teeth, showing the same disengaged 
from the projection carried by the locking 
dog. Fig. 43 is a similar view showing the 
spring arm or link in engagement with the 
projection on the double locking-dog. Fig. 
44 is a detail horizontal sectional view show 
ing the side switch in plan. Fig. 45 is a simi 
lar view showing the side switch in a different 
position. Fig. 46 is a perspective of the side 
switch, operating-arm, and adjacent parts. 
Fig. 47 is a side elevation of the "side-switch 
wipers' and switch-contacts. Fig. 48 is a 
view similar to Figs. 44 and 45, but showing 
the side switch in a different position. 
49 is a bottom view of that portion of the 
frame which supports the side switch, show 
ing the side-switch wipers and contacts. Fig. 
50 is a detail sectional view showing the key 
or device for regulating the tension of the 
'side-switch spring.' Fig. 51 is a diagram 
matic view showing the circuit arrangement 
of the connector and also showing certain 
parts of the connector mechanism in perspec 
tive, so as to give a clearer idea of the relation 
between the circuits and the mechanical 
parts or mechanism. 
As thus illustrated, the switching-machine, 

commonly known as a "connector,' com 
prises a cast frame or body A, preferably of 
non-magnetic material, and provided with a 
lower horizontal portion a, having a pair of 
forward and laterally-projecting ears or por 
tions a'. The vertically-disposed and rotata 
ble switch-shaft B is supported in a lower 
bearing a”, secured to the said portiona', and 
in an upper bearing a, secured to the for 
ward portions of the top or upper horizontal 

d E. or body. The 
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said shaft is 
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but also from the switch-shaft upon which 
they are mounted. (See Fig. 20). Refer 

O 

(5 

25 

815,176. 

preferably composed of a pair of spring fin 
gers or arms, with insulation so applied that 
they are not only insulated from each other, 

ring to Fig. 19, however, it will be seen that 
the private wiper is composed of two similar'. 
spring fingers or arms; but in this case the 
same are not insulated from each other, 
although, of course, they are insulated from 
the switch-shaft. Any suitable means can be employed for securing these three wipers 
O' S g switch-arms to the endwise 
movable and rotatable switch-shaft B. The 
supporting rods Orhangers a have their up 
erends seoured to the portion a' of the 
ame or body and are of sufficient length to 

permit the upper or private bank C and also 
the lower or line banks D and Eto be strung 
thereon and suitably secured in place by 
means of split collars or clamping-rings a. 
Referring to Fig.16, it will be seen that the 
so-called “private bank'C-that is, the bank 
of switch-contacts known as “private con 
tacts'-' is composed of substantially one. 
hundred terminals, each consisting of a single 
contact and all arranged in horizontal rows 
often terminals each. In this way there are 
ten levels at which the switch-shaft may oper 
ate, the different levels being separated from . 
each other by suitable insulation, and it will 
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also be understood, of course, that the insu 
lation is so applied that the said terminals or 

contacts are insulated from 
rivate-bank contacts are 

private-bank 
each other. The - 
all bound and held together by means of the 
upper and lower clamping-plates c and c' 
and by means of the bolts or screws c”, ex tending downwardly therethrough. The for 
ward ends of these private-bank contacts are 
adapted to be engaged by the said private 
wiper b”, while their rear ends are adapted to 
serve as terminals for making the necessary 
connections with the wires or conductors for 
multiplying the said contacts or terminals 
with like contacts or terminals of all other 
connectors having line contacts or terminals 
corresponding to the line contacts or termi 
nals of this particular connector. In Fig. 15 
'it will be seen that each line-bank comprises 
substantially fifty terminals arranged in hori 
zontal rows of ten terminals each, and each 
terminal in this case, however, consisting of 
two contacts insulated from each otherland. 
from the balance of the structure. 
seen that the relative arrangement is such 

It will be 

that one set of line-wipers on the shaft will 
swing idly between two horizontal rows of 
“line-terminals,' while the other line-wiper is 
traversing a horizontal row of line-terminals 
in the other bank. In this way the two line 

65. banks really constitute but one bank of line 

out of contact with all terminals in the 

e 
rovided with “line-wipers” b contacts-that is to say, but one bank of 

and b, and also with a so-called “private wiper'). The said line-wipers are each substantially one hundred line terminals, 
each terminal being connected with a differ 
ent subscriber's line. Consequently while 
one set of line-wipers is in use the other is 
out of use; but the private wiper on the shaft 
is always in use, no matter at what level the 
shaft is operating. For example, while the 
lower FE of line wipers b'is traveling over a 
row of line-terminals in the bank Ethe up per pair of line-wipers b is traveling idly and 

: out of contact with any of the terminals in 
the bank D; but should the shaft be given 
of line-wipers is brought into use and caused 
to travel upon a row of line-terminals in the 
bank D, while under such conditions the lower pair of line-wipers is traveling sy. and 

- he lower 
bank E. In this way the shaft at one level 
uses the lower pair of line-wipers and the 

75 

one more vertical step then the upper pair 

lower bank of line-terminals and then at the 
next level it uses the FE pair of line-wipers 
and the upper bank of line-terminals. Con 
sequently there are ten operative levels for. 
the shaft and its contacts; but the line-wipers 
alternate, one pair, being used at One level 
and the next pair being brought into use upon 
the stepping up of the shaft to the next level, 
and so on throughout the different levels at 
which the shaft is capable of rotating. As 
stated, however, the E. wiper is always 
in use regardless of what level the shaft is op 
erating in. It is found more satisfactory to 
divide the line-terminals into two banks and 

go 
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to use two pairs of line-wipers, for the reason 
that this arrangement involves less vertical 
movement on the part of the shaft than 
would be the case were the line contacts or 
terminals all arranged in one bank, for it will 
be seen that the line-terminals each consists. 
of two contacts, one for each side of the “line 
circuit,' whereas the terminals in the private 
bank are of such character that each row, or 
level consists simply of a series of single con 
tacts. In this way it is possible to satisfac 

To5 
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torily, arrange the ten levels of the private 
bankin a single bank of contacts of the same 
eneral dimensions and the same height as a 
E. of line-terminals containing only five 
horizontal rows of terminals. 

the entire vertical movement of the switch 
shaft may be substantially the same as the 
height or thickness of one of the banks of con 
tacts, whereas if only one pair of line-wipers 
were employed in conjunction with a single 
bank of line-terminals the shaft would then 
be required to move up and down to an ex 
tent equal to the combined height or thick 
néss of the two line-banks shown in Figs. 1, 2, 
and 3. . It will be understood that the ar. 
rangement of bank-contacts is such that a 
calling subscriber may cause the switch-shaft 
to first rise to the desired level, so as to en 

115 
It is evident, 

therefore, that with the arrangement shown. 
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able the connector to pick out the particular 
group of subscribers in which the called sub 
scriber is included, and to then cause the 
switch-shaft to rotate in a step-by-step man 
ner until the line-wiper in use picks out the 
particular terminal connected with the line 
of the called subscriber. 
The split collars or clamping-rings a are 

each provided with a hook-like luga and a 
clamping-screw a, said lug being adapted to 
engage the edge of the lower plate of one of 
the banks, as shown in Figs. 2 and 22. When 
tightened up, these clamping-rings not only 
keep the banks properly separated and per 
mit them to be adjusted independently of 
each other, but also fasten the banks se 
curely in place and in position to be properly 
engaged by the wipers or switch-arms on the 
shaft. The end of each line-bank is prefer 
ably provided with a brass.end plate, such as 
the one shown in Figs, 17 and 18. The said 
switch-shaft is preferably returned to its nor 
mal position after it has been rotated by 
means of the clock-spring device b. (See 
Figs. 5 and 6.) One end of this spring is se 
cured to the casing b, which latter is in turn 
secured to a hubb, having a suitable connec 
tion with an armb. This arm is adapted to 

3o 
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engage the normal post b and to move up 
and down thereon in conformity to the verti 
cal movements of the switch-shaft. Conse 
quently when the shaft is rotated from its 
normal position the spring b is wound up 
and given sufficient tension to restore the 
switch-shaft to its normal position when the 
connector is finally released. A so-called 
'normal post-arm' b is secured to the shaft 
B and adapted to normally engage the stop 
b°, carried by the arm b that is, when the 
switch-shaft is in its normal position. It 
will also be seen that this normal post-arm is adapted to normally engage a switch-Spring 

45 

so 
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b10 for the purpose of keeping the latter nor 
mally out of contact with 
contact b, 
At its back the frame or body of the con 

the switch arm or 

nector is provided with a suitable number of 
jack-springs F, adapted when the connector is adjusted in place to engage the stationary 
jack-springs F on the frame or supporting 
rack. In this way each connector can be 
readily adjusted in place on the frame or 
rack without the necessity of making or 
breaking any wire or solder connections, the 
mutual engagement of the stationary and 
movable jack-springs being sufficient to close 
all necessary circuit connections. 
The mechanism for giving the switch-shaft 

avertical step-by-step movement consists of 
vertical ratchet-teeth b' on the Switch-shaft 
and of a so-called 'vertical magnet’ G, 
adapted to operate a 'vertical ratchet-pawl 

It will be seen that these ratchet-teeth 
i. are sufficient in number and of such char 
acter as to permit the shaft to be actuated 

bank-contacts. 
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ten times in a vertical or endwise direction, 
so as to raise the shaft to the desired level of 

The so-called' vertical mag 
net' G can be secured to the frame or body 
in any suitable manner. As shown, the said 
vertical magnet comprises two cores and two 
windings provided with a single armature g’. 
This armature, it will be seen, is pivoted at g” 
and is therefore adapted to vibrate or swing 
up and down about a horizontal axis. The 
arm g, which is rigid with the said armature, 
is provided with an L-shaped lugg, adapted 
to reach under the flexible arm or locking de 
vice h', as will hereinafter more fully appear. 
At its end the said arm gis pivotally con 
nected at g with the said ratchet-pawl g. It 
will be seen that the said pawl is subject to 
the tension of a spring g, by which the same 
is pressed into yielding engagement with the 
vertical ratchet teethon the shaft. The re 
turn movement of the armature is accom 
plished by the use of a retracting-spring g 
having one end portion secured to the said 
almature and the other end thereof provided 
with a notch adapted to engage the head of 
the T-shaped and rotary screw-threaded ad 
justing memberg'. In this way the tension 
of the springg can be varied or regulated by 
rotating the thumb-screw or rotary threaded 
adjusting device g", the latter being screwed 
into a threaded socket in the body-frame, 
and thus adapted for up-and-down adjust 
ment. The said pawl g is guided into and 
out of engagement with the ratchet-teeth by 
means of the guides g and g, the latter be 
ing adjustably secured to the body frame, 
while the former is shown as being integral 
with the said body-frame. In this way the 
alternate energizing and deemergizing of the 
said vertical magnet produces a vibratory 
movement of its armature and a consequent 
step-by-step vertical movement of the Switch 
shaft, due to the reciprocating ratchet-like 
action of the pawl g. E. referring to Fig. 33 
it will be seen that the stop or guide g" serves 
as a means for enabling the pawl g to posi 
tively lock the shaft against upward move 
ment after the pawl has reached the limit of 
its upward movement. In this way the shaft 
stops promptly in its upward movement each 
time it reaches the end of an upward step, as 
it cannot move upward while the pawl g is 
held tight against the top of the next tooth 

10 by the stop g, Normally the vertical 
groove or channel b, extending throughout 
the series of vertical ratchet - teeth b', is 
engaged by the stationary supporting- dog 
orrest b, the same being suitably secured 
to the body frame A. Consequently the 
shaft B can only move up and down while the 
wipers thereon are out of engagement with 
the bank-contacts, and when the shaft be 
gins to revolve it is then supported by the 
rest b, it being understood that the latter is 
adapted to engage the under side of the an 
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nular vertical ratchet-teeth b. With this 
arrangement the shaft can be elevated to the 
desired position and may then be rotated at 
the level to which it has been adjusted, and 

O 

during such rotation and as a means of pre 
venting a return or downward movement of 
the shaft while the locking-dogs are out of en 
gagement with the ratchet-teeth thereon the 
rest b will perform its function of engaging 
and serving as a thrust-bearing for the bot 
tom surface of the particular tooth with 
which it must engage in order to support the 
shaft at the Eflevel. As stated, there 
fore, the shaft can only move up and down 
while the restor supporting-dog b is in en 
gagement with the vertical groove or chan 
nelb and cannot be restored to its normal 
level until after the shaft has been released 

... and allowed to rotate sufficiently to carry the 

25 

shaft-wipers clear of the line and private 
banks. During the vertical movement of 
the switch-shaft and between the step-by 
step movements in this direction the shaft is supported by the “vertical locking-dog b. 
Figs.38 to 43 illustrate the said double lock ing-dog and also the release-magnet and its 
armature and connections with said double 
locking-dog. It will be seen that the double 
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locking-dog H is not only provided with the 
vertical locking-dog b', but is also provided 
with the "rotary locking-dog. h. This 
double locking-dog is also provided with an 
arm h, having a T-shaped end portion h. 
The bearings handh are adapted to provide 
a vertically-disposed axis, about which the 
rigid double dog may swing or vibrate. In 
addition the said double dog is provided with a projection h, which is normally engaged by 
an openingh' in the end of the flexible arm of 
spring catch device h', the latter having its 
other end portion secured by a screw h to the 
magnet-bracket h". With this arrangement 
the two locking-dogs of the said double SE are held normally out of engagement wit 
their respective ratchet-teeth on the switch 
shaft B. It will be seen, however, that the 
said double dog is at all times subject to the 
pressure or tension of the flat spring h", the 
latter being suitably secured to the body 

In this way the said frame by a screw h". 
double dog can force its two locking-dogs 
into engagement with their respective ratchet 
teeth as soon as the projection his released 
from the apertured endportion of the flexi 
ble armor.spring catch device h'. During 
the vertical movement of the switch-shaft 
the double dog is of course released and the 
vertical locking-dog b' allowed to perform 
its function of engaging the vertical ratchet 
teeth, serving to prevent a downward or back 
movement ; the switch-shaft. s 
The release-magnet I is horizontally dis 

posed and provided with a core having one 
end portion thereof secured to the magnet 
bracket h9 by means of a screw i. The other 

ts 
end of said release-magnetis, it will be seen, 
arranged to act upon the Swinging armature . 
i, the latter being hung at its upper end and 
provided at its lower end with a finger, 
adapted to engage the arm h of the double dog. 
Via at its upper end with a couple of en 
aging portions i, adapted to engage and 
ang upon the opposite edge portions of the 

retracting-spring. It will be seen that the 
upper horizontal end portion of this retract ing-spring is suitably secured in place upon 
the top of the magnet-bracketh by means of 
a screw and that the two upwardly-pro 
jecting side portions of said spring are 
adapted to engage the two portions is of the 
armature and to thus hold the latter securely 
in place against the end portion of the bracket 
h°. The lower end portion of the said re tracting-spring is adapted to bear upon the 
intermediate vertical portion of the said ar 
mature and to thereby act as a stop for limit 
ing the outward movement of the latter. 

en the said armature is attracted, its in 
ward or forward movement is yieldingly op 
posed by the pressure of the spring portions 
against the upperend or engagingportions 

of the armature. Asillustrated, the bracketh 
is composed of horizontal and vertical por 
tions, the upper horizontal portion being pro 
vided with a lug or earh, adapted to be se 
cured by screws. h. to the adjacent vertical 

Preferably the said armature is pro 
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portion of the body-frame. When the re 
lease-magnetis energized, it attracts its ar. 
mature i and in so doing causes the finger i 
to engage the double dog and force the two 
locking-dogs out of E. gement, with their 
respective ratchetteeth. When thus re 
stored to its normal or inoperative position, 
the said double dog is locked in place by 

Ioo 

Io5 
reason of the automatic engagement of the apertured end 
with the lugh. 

Figs. 24, 25, and 26 show the mechanism 
portion of the spring-catch h’ 

for giving the shaft a step-by-step rotary 
3. It will be seen that the so-called motion. 

"rotary magnet J is preferably composed 
of two cores and two windings suitably, se 
cured to the adjacent vertical portion of the 
body-frame A. These two electromagnets 
constituting the so-called "rotary magnet' 
are arranged in a horizontal position one 
above the other. and with their free ends in 
position to act upon the vibratory armature 
i. This armature is pivotally mounted at 
i", preferably by means of cone-bearings se 
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cured to the body-frame, and is thereby 
adapted to vibrate or swing about a verti 
cally-disposed axis. As illustrated this "ro 
tary magnet-armature' is provided with an 
armi, having its end portion pivotally con 
nected at i with the "rotary ratchet-pawl' 
i. This ratchet-pawl is subject to the ten 
sion of a spring, which tends to force it into 
engagement with the rotary ratchet - teeth 

25 
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i" on the switch-shaft B. The adjustable 
SE i" and j are, played for guiding or irecting the said paw 
gagement with the rotary ratchet-teeth on 
the shaft, each tooth extending vertically 
and lengthwise of the shaft. Preferably the 
stop or guide serves as a means for enab 
ling the pawl to positively lock the shaft 
against further rotary motion after the pawl 
reaches the limit of its forward motion. 
With this arrangement the shaft cannot ro 
tate while the pawlis in the position shown in 
Fig. 26, as the stop holds the pawl tightly 
against the beveled surface of the next tooth. 
An adjustable stop limits, the outward or 
return movement of the arm * under the 
pressure or action of the retracting-spring 
''. This retracting-spring is secured at one 
end to the armature i and provided in its 
other end with a notch adapted to engage the 
head of a T-shaped rotary screw-t eaded 
adjusting device i, which latter is screwed 
into a threaded socket in the body-frame. 
In this way the said adjusting device can bero 
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to 50, inclusive, illustrate the so-called “side 
switch'--that is, the switch which is oper 
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tated, and thereby given an endwise move 
ment in a horizontal direction for the purpose 
of changing, or varying the tension of the 
spring i, employed for retracting the ro 
tary armature to its normal position. 

Figs. 24 and 25, 27 to 31, inclusive, and 44 

ated by the so-called private magnet' K. 
It will be seen that this private magnet is 
horizontally disposed and secured at one end 
to the bracket k, the latter being in turn se 
cured to the adjacent portion of the body, 
frame A. At its other end the bracket k is 
pivotally connected at ki' with the swinging 
or vibratory armature k". This armature is 
provided with a horizontal and forwardly 
extending arm k, having a downwardly 
bent end portion k'. Upon this arm are 
mounted the upper and lower flat springs ki 
and k", the same being separated the desired 
distance by the end portion k'. These 
springs are provided with upper and lower 
ratchet or saw teeth k" and k, the upper 
teeth being slightly out of line with the lower 
teeth. A piece of insulation k is secured to 
the said arm and adapted to project between 
the switch-springs k and k", it being ob 
served that the former are normally closed 
and the latter normally open. These switch 
springs are, together with suitable strips or 
ieces of insulation, secured to the top of the 
racket k by means of screws k". The rear 

endsor terminalsk of these switch-springs are 
arranged in convenient positions for making 
the necessary connections with the circuit. wires. ThesideswitchLispivotally mounted 
at l, and thus adapted to swing or, vibrate 
about a vertically-disposed axis. At one end 

into and out of en 
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the two springsk and k", as shown in Fig. 27. 
The said side-switch arm or body is also pro 
vided with a couple of lugs landl, adapted, 
respectively, to engage the body-frame and 
the cam l on the switch-shaft. At its other 
end the said side-switch arm or body is pro 
vided with four spring-wipers l, l, l, and 
l, all suitably secured in place by means of 
screws land insulated from each other and 
from the side-switch arm or body by means 
of the interposed strips of insulation 210. The 
contact-making endportions of these wipers 
are adapted to engage the stationary con 
tacts l', l', l', and l, the said contacts be 
ing suitably secured to the body-frame by 
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means of screws l, each contact or terminal. 
being suitably insulated from the frame and 
also from the other contacts. In this way 
the said side switch has three operative posi 
tions, and in each position the wipers are allin 
contact with certain of the stationary con 
tacts. In other words, the uppermost side 
switch wiper is adapted to coöperate with 
three stationary contacts, andeach of the 
other wipers are adapted to coöperate with 
three similar contacts, there being twelve con 
tacts in all. The movement of the side switch 
is directly accomplished by the positive pres 
sure Ortension of the spring", the samehaving 
its lower end secured to the key or tension-reg 
ulating devicel. With this arrangement the 
finger l of the side switch normally occupies 
the position shown in Fig. 24; but when the 
private magnet K is energized the arm k is 
then depressed and the finger l' made to oc 
cupy the position shown in Fig.27-that is, 
the said finger shifts from its normal position 
in engagement with the innermost lower 
tooth into engagement with the innermost 
upper tooth. When the private magnet is 
then de?nergized, the finger l impinges on 
the point of the innermost lower tooth ki, 
causing the spring k" to flex or bend in the 
manner shown in Fig. 28. These two flat 
Springs by the time the private armature re 
gains its normal position will be separated 
enough for the finger l to clear the upper 
rearmost tooth. This permits the spring l' 
to actuate the side switch from first to second 
position with the lug i resting against the 
inner edge l of the cam l, as shown in Fig. 
45, and leaving the finger l nearly in engage 
ment with the foremost lower tooth, as shown 
in Fig. 29. Then when the shaft is rotated 
the cam l leaves the lug land said finger l' 
falls against the foremost lower tooth. When 
the private magnet is again energized and 
deenergized, the finger l' passes from second 
to E. position, as shown in Figs. 30 and 31, 
in a manner similar to that when it passes 
from first to second position. The first time 
the side switch is released its movement is 
limited by reason of the lug lengaging the 
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this side-switch armor body is provided with a projection or edge l of the eam, as shown 
65 fingerl, adapted to normally project between in Fig. 44. The next time the side switch is I 30 
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actuated, however, the shaft B has partially 

O 

rotated the said cam, as shown in Fig. 48, so 
that the final outward movement of the side 
switch is limited by reason of the finger t 
engaging the stationary stop l', the latter being suitably secured to the body-frame. 
t Wii be observed that each time the private 
magnet is energized its armature is pulled 
down against the tension of the springs k", 
these springs then returning the armature to 
its normal position when the private magnet 
is de&nergized. In this way a spring-switch 
of suitable character, but preferably com 
ped of the two switch-springs shown in 
ig. 24, provides the means for retracting 

the armature of the so-called “private mag 
net.' When the release-magnet I is ener 
gized, it not only thereby releases the switch 
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shaft, but it also restores the side switch. 
This is accomplished by providing the double 
dog H with the previously-mentioned T 
shaped end portion hand by connecting this 
endportion with the side switch by means of 
a restoring-link l', the latter being shown 
more clearly in Fig. 46. The connection be 
tween this release-link and the double dog is 
of such nature that the double dog can be re 
leased from its normal position and allowed 
to move into engagement with the ratchet 
teeth without moving the side switch; but 
after the connector has been operated in the 
desired manner and the subscribers are 
through talking the energizing of the release 
magnet then draws the double dog out of en 
SSA with the ratchet-teeth and in so 
oing causes the link l to move the side 

switch back to its normal or original position, 
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and at this juncture it will be seen that the 
double dog is drawn out of engagement with 
the teeth on the switch-shaft at the time the release-magnet is energized and that the re 
leasing of the connector is therefore accom 
plished promptly upon the closing of the cir 
cuit through the release-magnet-that is, 
the release is accomplished without waiting 
for the deemergizing of the release-magnet. 
The said method of releasing the switch-shaft 
and allowing it to return to its normal posi 
tion and the manner of supporting the re 
lease-magnet and adjacent parts constitutes 
one of the features which distinguish a con 
nector from a selector. For example and as 
another distinction it will be seen that the 
herein - described connector has a private 
magnet which constitutes the sole and only 
magnet for advancing the side switch. With 
the construction set forth the calling sub 
scriber may perform a switching operation 
for the purpose of actuating the switch-shaft 
to the desired level and must then perform 
a further switching operation in order to 
make the switch-shaft rotate in a step-by 
step manner and in order to bring the E. 
wipers into engagement with the bank-con 
tacts corresponding to the line of the called 

through the 'vertical line - relay.' 

subscriber. It will also be seen, by referring 
to Fig. 51, that the herein-described connec 
tor is provided with the "back release-re 
lays' M and a ringer-relay N, as well as with 
the so-called “vertical' and "rotary’ relays 
O and P, it being desirable that the connector 
be provided with means whereby the called 
subscriber may effect a release of the differ 
ent switches in case the calling subscriber 
fails to make the release and also, of course, 
whereby the calling subscriber may after 
establishing the desired connection between 
his line and the line of the called subscriber 
then operate a switch and cause the ringing 
current to be projected onto the circuit 
through the connector and out over the 
called-subscriber's line to the bell at the lat 
ter's station, and the calling subscriber after 
using the connector may release the same. 

e circuit arrangement of the connector 
thus constructed may be changed or varied 
to suit the conditions of different cases or re 
quirements; but with the parts connected 
up in the manner shown in Fig. 51 the elec 
trical and mechanical operations of the con 
nector are as follows: The impulse or im 
ulses transmitted over the 'vertical trunk 
ine conductor' 1 in the usual or any desired 
manner cause the so-called 'vertical relay' 
O to become energized as many times as 
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95 there are impulses and to thereby in turn en 
ergize the vertical magnet G, causing the lat 
ter to attract its armature and bring about 
the operations already described-that is, 
the release of the double dog H and the rais 
ing of the switch-shaft B to the desired level. 
A single.impulse then transmitted over the 
'rotary trunk-line conductor' 2 results in 
the energizing of the so-called “rotary relay' 
P and in the consequent energizing of the pri 
vate magnet K. This private magnet when 
energized causes the side switch to move 
from first to second position for the reasons 
and in the manner already described. This 
switches the magnet-switching wiper from 
the vertical magnet to the rotary magnet J 
and PS the latter in condition to be ener 
gized when the calling subscriber again en 
ergizes the vertical relay O. It will also be 
seen that the movement of the side switch 
from first to second position causes the “pri 
vate side-switch wiper' l to establish open 
connection between the "private-shaft wiper' 
band the release-magnet I through theme 
dium of the normally open switch-springs. 
k". The impulse or impulses then again 
transmitted over the 'vertical line con 
ductor energize the vertical relay, and the 
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latter then brings about the energizing of the 
rotary magnet J, causing the latter to rotate 
the shaft B in a step-by-step manner and as 
many times as there are impulses transmitted 

- This 

causes the shaft and its line and private 

I 25. 

wipers to rotate in such manner as to bring 130 
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the said wipers to the desired position-that 
is, into position where they can engage the 
bank-contacts corresponding to the line of 
the called subscriber. Another impulse 
transmitted over the 'rotary line conductor 
again energizes the 'rotary line-relay' P, 
thus again energizing the private magnet K, 
and if the called-subscriber's line is not busy 
the side switch is thereby shifted from second 
to third position and with the result that the 
vertical and rotary side-switch wipers l and 
li establish connection between the vertical 
and rotary shaft-wipers b and b and the con 
densers 3 and 4, the latter being located in 
the line-circuit and positioned between the 
bridges normally existing across the said cir 
includes the two “line-relays'O andP, while 
the other bridge includes the so-called “back 
release-relays' M. The calling Subscriber. 
then energizes the ringer-relay Nin the usual 
manner and over a circuit including the side 
switch wiper, the switch-springsk', and 
the line-relay contacts, which are closed to 
gether by the energizing of the line-relay O 
when the called subscriberthrows current on 
this side of the circuit for the purpose of ini 
tiating the ringing of the called-subscriber's 
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bell. The energizing of the ringer-relay 
opens the line-circuit and bridges the ringing 
generator 5 across that part of the circuit ex 
tending to the called-subscriber's station. 
However, should the called-subscriber's line 
be found busy the circuit completed from 
ground through the private-bank contact of 
the called-subscriber's line and through the 
private wiper b° through the private side 
switch wiper l', it being remembered that the 
side switch is still in second position, through 
the switch-springs k, through the release 
magnet, and thence to the non-grounded pole 
of the battery automatically brings about a re 
lease and restoration of the connector to its 
normal position, it being also remembered 
that the E.g. ki will be brought together, 
by the calling subscriber as soon as the ro 
tary line-relay P is energized for the last time 
in an attempt to bring the side switch from 
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second to, third position. Then when the 
calling Subscriber attempts to ring the bell 
at the called-subscriber's station the single impulse employed for this purpose only en 
ergizes the veritcal line-relay O, and thereby 
only accomplishes a single actuation of the 
switch-shaft in a vertical direction. This, 
however, is sufficient to bring the normally 
open switch-springs b and b' together and 
to thereby connect a busy-signal machine of 
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any suitable construction with the "rotary 
line side-switch wiper' l, and thence through 
the ringer-relay contacts 6 and 7 with the ro 
tary line conductor 2, the latter at this time 
being in communication with the calling-sub 
scriber's equipment. Through the said equip 
ment connection is then completed with the 

It will be seen that one of said bridges 
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vertical line conductor l, through the verti 
cal relay O, with the lead to the non-ground 
ed terminal of battery, and thence with the 
other terminal of the busy-machine. In this 
way if the selected bank-contacts are found busy the final energizing of the private mag 
net simply effects a release of the connector, 
and the calling subscriber in then attempting 
to ring the called subscriber will do nothing 
more than close the connections necessary for 
giving the busy-signal. It will be understood, 
of course, that the battery 8 is preferably 
grounded at 9 and is suitable for furnishing 
current to the line-circuits for energizing the 
line-relays and to the internal circuits for en 
erizing the different magnets of the con nector. This in general is the operation of 
the connector when wired or employed in a 
circuit arrangement of the character shown; 
but it is obvious, as previously stated, that 
the wiring and the circuit arrangement can 
be varied and changed in accordance with the 
conditions and requirements of different situ 
ations and without departing from the spirit 
of our invention. 
With further reference to the release-mag. 

net, it will be seen that the same is mounted 
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upon a bracket, which also carries the re. 
lease-armature and its retracting-spring and 
also the flexible arm or spring-catch for nor 
mally holding the double dog out of engage 
ment with the ratchet-teeth on the shaft. In 
this way the release-magnet, its armature, 
and the said spring-catch, together with the 
retracting-spring for the armature, can all be 
readily removed as a unit from the connec 
tor. Furthermore, the screw can by insert 
ing it through a slot in the spring, be em 
ployed as the means whereby the spring can 
adjusted or moved on its support for the pur 
pose of varying or changing the spring ten 
SO, . . 

With further respect to the operation of 
the connector it will be seen that the arrange 
ment is such that a release of the connector 
after the subscribers have finished their con 
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versation can be brought about by the call 
ing subscriber by simply energizing both of 
the line-relays through the medium of any 
suitable means, and in case the calling sub 
scriber fails to make such a release the called 
subscriber can then release the connector by 
energizing the back release-relays M. The 
circuit arrangement shown is, it will be seen, 
of such character that either method of releas 
ing may be carried out in the usual and well 
understood manner. In any event, however, 
we employ the novel and advantageous fea 
ture of releasing the connector immediately 
upon the energizing of the release-magnet, 
rather than upon the deenergizing of such 
magnet. In this way the connector will re 
lease instantly and without waiting for the 
circuit of the release-magnet to be opened. 

In Fig. 51 some of the mechanical parts are 
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this figure is diagrammatic and merely for 
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serves to retract the armature of said magnet 
is as follows: The upper or normally closed 

25, switch-springs are opened to prevent the en 
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control the circuit of the release-magnet and 
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shown in a somewhat different manner from 
that employed for illustrating them in the 

figures of the drawings, inasmuch as 

the purpose of showing the circuits and illus trating the operations. For example, in Fig. 
51 only two banks, of contacts are shown 
that is, all of the line-contacts are shown in 
one bank, rather than in two banks, as pre 
viously, described and illustrated. It will be 
readily understood, however, that the me 
chanical construction is preferably of the 
character shown in Figs. 1 to 50, inclusive, 
and as previously described. . . 
As shown, the different relays are mounted 

upon the body-frame of the switching-ma 
chine, and when thus employed they consti 
tute apart of the connector; but it is obvious 
that these relays may be located on any suit 
able support. . . . . . . 
The purpose of the spring-switch which is 

operated by the private magnet and which 

ergizing of the yertical magnet or the rotary 
magnet or the ringer-relay when the release is 
made by the calling subscriber, according to 
the condition of the connector and the posi 
tion of the side switch. In other words, 
these upper and normally closed springs are 
adapted to control the circuits of the ver 
tical and rotary magnets and the ringer-relay 
and to prevent energization thereof when 
the calling subscriber makes a release, ac 
cording to how far the calling operation has 
progressed. The lower or normall 
springs are adapted to close when the con 
nector releases automatically-that is, when 
the connector is employed in an attempt to 
call a busy subscriber's line. In other words, 
the said lower or normally open switch-springs 
are therefore desirably closed together when 
it becomes necessary to obtain an automatic 
release. 

shaft wiper with a charged or busy private 
bank contact extends from ground in the 
manner explained, through the said normally 
open switch-springs, and through the release 
magnet and directly to the non-grounded 
R of the battery. The release circuit 
rought about by the releasing of the con 

nector by the calling subscriber, in the usual 
manner, extends from the non-grounded pole 
of the battery, through the release-magnet, 
through the line-relay springs' 10, which 
are brought together by the simultaneous en ergizing of the line-relays, and thence out 
over the “release trunkline conductor' 11 
to some point where it can pass to ground 
and thence back to the grounded pole of the 
battery. * . 

It will be understood, of course, that in 

the shaft against back movement during open 

The busy release-circuit brought 
about by the eggs. of the private 

C 

this patent we have claimed only those novel 
features and combinations which constitute 
our joint invention, that we have only 
claimed those features and combinations not 
disclosed or found in a selector, and tnat this 
patentis therefore more or less subordinate to 
our joint patent of even date herewith. 
What we claim as our invention is 
1. A “connector' for automatic telephone 

systems, comprising a rotatable and endwise: 
movable switch-shaft having 'vertical' and 
“rotary' ratchet-teeth, an electromagnetic 
ally-actuated pawl for engaging the "verti 
cal ratchet-teeth' and thereby giving the 
said shaft a step-by-step vertical movement, 
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an electromagnetically-actuated pawl foren 
gaging the said "rotary ratchet-teeth' and 
thereby giving the said shaft a step-by-step 
rotary motion, a double dog having portions. 
adapted to engage said. “vertical' and 'ro 
tary' ratchet-teeth to prevent back move 
ment of the shaft during its operation, a "re. 
lease-magnet,' and a 'release-armature'. 
adapted when attracted by the said magnet 
to positively draw the said double dog out of 
engagement with said ratchet-teeth, and to 

90 

thereby allow the switch-shaft to restore 
itself to its normal position, and means for catching and holding the said double dog in 
its normal position out of engagement with 
the said ratchet-teeth. 

2. 'A' connector' for automatic telephone 
systems, comprising an electromagnetically 
actuated switch-shaft, switch-contacts op 
erated thereby, a locking device for holding 

its 
operation, a 'release-magnet,' and a 're 
lease-armature' adapted when attracted to 
-draw the said locking device into position to 
release the said shaft, said locking device con 
sisting of a 'double dog'; adapted when re 
leased from its normal position to prevent 
both endwise and rotary motion of the shaft 
in a backward direction and there being a 
line-circuit provided with a pair of bridged 
line relays having normally open contacts 
which control the energizing of said release magnet and which can only be closed together 
E. the simultaneous energization of said re 
ays. 
3. A “connector' for automatic telephone systems, comprising electromagnetically-op 

sired connection, a locking device for holding 
the switching means against back movement, 
a 'release-magnet,' and a 'release-arma 
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erated switching means for making the de 

ture' adapted when attracted by the said 
magnet to move the saidlocking device into 
position to release the said switching means 
and thereby permit the latter to resume its 
normal condition, said locking device con I25 
sisting of a 'double dog' adapted when re 
leased from its normal position to prevent 
both endwise and rotary notion of the switch 
ing means in a backward direction and there I30 
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being a line-circuit provided with a pair of 
bridged line-relays having normally open con 
tacts which control the energizing of said re 
lease-magnet and which can only be closed to 

5 gether by the simultaneous energization of 
said relays. 

4. A 'connector' for automatic telephone 
systems, comprising switch-contacts, a shaft 
by which the contacts are operated, step-by 

to step mechanism for operating said shaft, 
means for locking the switch-contacts in dif 
ferent positions, so as to temporarily main 
tain any one of a number of possible connec 
tions, a 'release-magnet,' a 'release-arma 

5 ture' adapted when attracted by said mag 
net to withdraw said locking means and there 
by release the means for operating the Switch 
contacts, and spring means for automatically 
restoring the Switch-contacts to normal posi 

2 otion upon the energizing of said magnet, said 
locking means consisting of a 'double dog' 
adapted when released from its normal posi 
tion to prevent both endwise and rotary mo 
tion of the shaft in a backward direction and 

25 there being a line-circuit provided with a pair 
of bridged line-relays having normally open 
contacts which control the energizing of said 
release-magnet and which can only be closed 
together by the simultaneous energization of 

3o said relays. 
5. A 'connector' for automatic telephone 

systems, comprising switching - contacts, 
means for operating said contacts, locking 
means for maintaining the switching-con 

35 tacts in any desired position so as to tempo 
rarily establish any one of a number of possi 
ble connections, a 'release-magnet,' a 're 
lease-armature' hung at its upper end and 
having its lower end adapted to engage the 

4o said locking means, spring means for keeping 
the said armature normally retracted, means 
for keeping said locking means normally re 
tracted, and for automatically releasing said 
locking means upon starting the operation of 

45 said switching-contacts, the said armature 
being adapted when attracted by the magnet 
to withdraw the said locking means and 
thereby effect a release of the switching-con 
tacts, and automatic means for restoring the 

5o released switching-contacts to normal posi 
tlOn. 

6. A 'connector' for automatic telephone 
systems, comprising switching-contacts and 
means for operating the same, a locking de 

55 vice for insuring against back movement of 
the contacts during their operation, a 're 
lease-magnet,' a flat spring having one end 
portion suitably mounted and held in a hori 
zontal position, a 'release-armature' having 

6o its upper end provided with engaging por 
tions by which the armature is hung upon 
the opposite edge portions of the horizontal 
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the axis about which the latter Swings, and 
the spring also having a lower portion adapt 
ed to act as a stop to limit the movement of 
the armature away from the magnet, said ar 
mature being adapted when attracted by the 
magnet to withdraw the said locking device 
and thereby effect a release of the switching 
contacts, together with automatic means for 
restoring the released switching-contacts to 
normal position. 

7. A connector' for automatic telephone 
systems, comprising switching-contacts, and 
suitable means for operating the same, a 
bracket having a vertically-disposed lower 
ortion and an upper horizontal portion, a 
ocking device for preventing back movement 
of the switching-contacts during their opera 
tion, a 'release-magnet' having one end 
suitably secured to the vertical portion of 
said bracket, a flat spring secured to the up 
er horizontal portion of the bracket, a 're 
ease - armature’ hung on said spring and 
normally held away from the magnet by the 
same, said armature being adapted when at 
tracted to withdraw the said locking device 
and thereby effect a release of the switching 
contacts, and spring means for automatically 
restoring the released switching-contacts to 
normal position. 

8. A 'connector' for automatic telephone 
systems, comprising switching-contacts and 
means for operating the same, a locking de 
vice for preventing back movement of the 
switching-contacts during their operation, a 
spring-catch for normally holding said lock 
ing device in an inoperative condition, means 
for automatically disengaging said catch and 
releasing the said locking device upon start 
ing the operation of the switching-contacts, a 
'release-magnet,' and a 'release-armature' 
adapted when attracted to withdraw said 
locking device and thereby effect a release of the switching-contacts, together with spring 
meansfor automatically restoring the released 
switching-contacts to normal position. 

9. A' connector' for automatic telephone 
systems, comprising Switching - contacts 
mounted on the shaft, a “side switch,' a 
locking device for preventing back movement 
of the shaft during the operation of the con 
nector,' means for normally holding said lock 
ing device in an inoperative condition, means 
for operating the said shaft and the 'side 
Switch,' automatic means for releasing the 
said locking device upon starting the opera 
tion of the connector,' a' release-magnet,' 
a 'release-armature' adapted when attracted 
by said magnet to withdraw the said locking 
device, and suitable connections whereby the 
energizing of said magnet is also accompanied 
by a restoration of said side switch' together 
with a line-circuit, and a pair of line-relay's 

portion of the spring, said spring having a bridged across said line-circuit, said line-re 
couple of side portions adapted to engage the 

65 upper end of the armature at points above 
lays being provided with a pair of normally 
separated switch-contacts which control the 
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operation, a catch for normally holding the 
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of the “connector,' and electromagnetically 
operated means for restoring said double dog 

upon starting the operation of the “con 
nector, and electromagnetically - operated 
means for positively withdrawing said lock 
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energizing of the release-magnet and which 
can only be closed together by the energizing of both relays. 

10. A “connector', for automatic tele phone systems, comprising a switch-shaft, 
means for operating said shaft, a locking de 
vice for preventing back movement of the 
shaft during its operation, a spring-catch for 
normally holding said locking device in an inoperative position, a 'release-magnet,' 
means for automatically throwing saidlock 
ing device into action upon starting the oper y ation of the 'connector,' a 'release-arma 
ture' adapted when attracted by said mag 
net to withdraw said locking device, a 'side 
switch,' and a connection between said 'side 
switch' and locking device whereby the en 
ergizing of said magnet and the attraction of said armature is necessarily accompanied by 
a restoration of both the said shaft 
said 'side switch.' . . . . . . . 

11. A 'connector' for automatic tele phone systems, comprising a switch-shaft 
provided with 'vertical' and 'rotary' 
ratchetteeth, a double dog having portions 
adapted to engage both the 'vertical' and 
'rotary' ratchet- teeth to prevent back 
movement of the shaft during its operation, a 
stationary support, a spring catch having 
one end suitably secured to said support"and 
its other end adapted to engage said double 
dog and thereby normally hold the latter in 
an inoperative condition, electromagnetic 
ally-actuated means for automatically disen 
gaging said catch and thereby releasing the 
said double dog upon starting the operation 

to its normal position and thereby releasing 
the shaft, together with spring means for au 
tomatically returning the released shaft to 
its normal position. 

12. A 'connector' for automatic tele phone systems, comprising switching-con 
tacts and means for opérating the same, a locking device for preventing back move ment of the switching-contacts during their 
saidlocking device in an inoperative condi 
tion, means for automatica disengaging 
said catch and releasing the locking device 

ing device and moving it back, into its nor 
mal position in engagement with said catch. 

13. A “connector' for automatic tele 
phone systems, comprising a rotatable and 
endwise-movable switch-shaft, locking means 
for preventing back movement of the shaft. 
during its operation, a device for normally 
maintaining said locking means in an inoper 
ative condition, means for automatically 
throwing the said locking means into opera 
tion upon starting the operation of the 'con 

and the 

L 

nector,” a “side switch,' a 'private magnet' 
having an armature constituting the sole 
means for electromagnetically setting the 
'side switch' in motion, a 'release-magnet,' 
a 'release - armature' adapted when at 
tracted to restore the said locking means to 
normal condition and thereby effect a re 
lease of the switch-shaft, suitable connections whereby the energizing of said “release-mag. 
net' is also accompanied by a restoration of 
said “side switch' to its normal position, 
and spring means for restoring the released 
shaft to its normal position. 

14. A 'connector' for automatic tele phone systems, comprising switching-con 
tacts and means for operating the same, nor mally inoperative. locking means adapted to 
prevent back movement of the switching 

75 

contacts during the operation of the 'con 
nector,' and after the said contacts have 
been moved to the desired position, a 'side 
switch,” a “private magnet' provided with 
an armature and constituting the sole means 
for electromagnetically setting the 'side 
switch' in motion, a 'release - magnet,' 
means whereby the said 'release-magnet' 
when energized effects a restoration of said 
locking means to normal position, suitable 
connections whereby the energizing of said 
'release-magnet' is also accompanied by a 
restoration of the 'side switch' to normal 
position, and a spring-switch for retracting 
the armature of the 'private magnet.' 

9o 
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15. A “connector' for automatic tele- . phone systems, comprising switching means 

possible connections, a 'release-magnet,” a 
flat spring having its upper horizontal por 
tion adjustably mounted, a “release-arma 

O3 
and means for locking the same in position to 
temporarily maintain any one of a number of 

ture' having its upper end removably hung. 
EPE the edges of the said horizontal portion 
O the spring, said spring having upwardly 
projecting side portions adapted to engage 
the upper end portions of the armature at 
points above the axis about which the latter 
tilts or swings, and the spring also having a 

IO 

lower end portion adapted to act as a stop to 
limit the movement of the armature away 

II5 from the magnet, said armature being there 
by adapted when attracted to restore the said 
locking means to normal condition and thus 
effect a release of the switching means, to 
gether with spring means for restoring the 
switching means when released to normal po 
sition. . 

16. A 'connector' for automatic tele 
phone systems, comprising a rotatable and 
endwise-movable switch-shaft having 'ver 
tical' and "rotary' ratchet-teeth, an elec tromagnetically-actuated pawl for engaging 
the 'vertical ratchet. - teeth' and thereby 
giving the said shaft a step-by-step vertical 
movement, an electromagnetically-actuated 
pawl for engaging the said "rotary ratchet 
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teeth' and thereby giving the said shaft a 
step-by-step rotary motion, a double dog 
having portions adapted to engage said 'ver 
tical' and 'rotary' ratchet-teeth to prevent 
back movement of the shaft during its opera 
tion, a release-magnet,' and a release-ar 
mature' adapted when attracted by the said 
magnet to positively draw the said double 
dog out of engagement with said ratchet 
teeth, and to thereby allow the switch-shaft 
to restore itself to its normal position, and 
means for catching and holding the said 
double dog in its normal position out of en 
gagement with the said ratchet-teeth, to 
gether with a line-circuit, the 'connector' as 
a whole comprising also a pair of 'line-re 
lays’ bridged across the line-circuit, means 
whereby the relays are controllable by a call 
ing subscriber and operative to cause the 
'connector' to establish connection - with 
the called-subscriber's line, and means where 
by said relays are also controllable by a call 
ing subscriber and operative to effect the re 
lease and restoration of the 'connector' to 
normal position. 

17. A 'connector' for automatic tele 
phone systems, comprising an electromag 
netically-actuated switch-shaft, switch-con 
tacts operated thereby, a locking device for 
holding the shaft against back movement 
during its operation, a 'release - magnet,” 
and a 'release-armature' adapted when at 
tracted to draw the said locking device into 
position to release the said shaft, together 
with a line - circuit, the 'connector' as a 
whole comprising also a pair of 'line-relays' 
bridged across the line-circuit, means where 
by the same are controllable by a calling sub 
scriber and operative to cause the 'con 
nector' to establish connection with the 
called-subscriber's line, and means whereby 
said relays are also controllable by a calling 
subscriber and operative to effect the release 
and restoration of the 'connector' to nor mal position. 

18. A 'connector' for automatic tele 
phone systems, comprising electromagnetic 

y 

ally-operated switching means for making 
the desired connection, a locking device for 
holding the switching means against back 
movement, a 'release-magnet,' and a 're 
lease-armature' adapted when attracted by 
the said magnet to move the said locking de 
vice into position to release the said switch 
ing means and thereby permit the latter to 
resume its normal condition, together with a 
line-circuit, the 'connector' as a whole com 
prising also a pair of 'line-relays' bridged 
Bcross the line-circuit, neaths whereby the 
same are controllable by a calling subscriber 
and operative to cause the 'connector' to 
establish connection with the ealled - sub 
scriber's line, and means whereby said relays 
are also controllable by a calling subscriber 
and operative to effect the release and res 
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toration of the 'connector' to normal posi 
tion. . 

19. A 'connector' for automatic tele 
plhone systems, comprising switch-contacts, 
step-by-step mechanism for operating said 
contacts, means for locking the switch-con 
tacts in different positions so as to tempo 
rarily maintain any one of a number of possi 
ble connections, a 'release-magnet,' a 're 
lease-armature’ adapted when attracted by 
said magnet to withdraw said locking means 
and thereby release the means for operating 
the switch-contacts, and spring means for all 
tomatically restoring the Switch-contacts to 
normal position, upon the energizing of said 
magnet, together with a line-circuit, the 'con 
nector' as a whole comprising also a pair of 
'line-relays' bridged across the line-circuit, 
means whereby the same are controllable by 
a calling subscriber and operative to cause 
the 'connector' to establish connection 
with the called-subscriber's line, and means 
whereby said relays are also controllable by a 
calling subscriber and operative to effect the 
release and restoration of the 'connector' to 
normal position. 

20. A 'connector' for automatic tele 
phone systems, comprising switching-con 
tacts, means for operating said contacts, lock 
ing means for maintaining the switching-con 
tacts in any desired position so as to tempo 
rarily establish any one of a number of possi 
ble connections, a 'release-magnet,' a 're 
lease-armature' hung at its upper end and 
having its lower end adapted to engage the 
said locking means, spring means for keeping 
the said armature normally retracted, Jeans 
for keeping said locking means norlinally re 
tracted, and for automatically releasing said 
locking means upon starting the operation of 
said switching-contacts, the said armature 
being adapted when att'sicted by the imagnet, 
to withdraw the said locking means and there 
by effect a release of the switching-contacts, 
and automatic means for restoring the re 
leased switching-contacts to normal position, 
the 'connector' as a whole comprising also ), 
pair of 'line-relays and means whereby the 
S&le are On Sible by a calling sibscriber 
and operative to cause the connector' to 
establish connection with the callett - sub 
scriber's line, and means whereby said relays 
are also controllable by a calling subscriber 
and operative to effect the release and 'estora 
tion of the 'connector' to normal position, 

21, A 'connector' for autoliittie tele 
phone systems, comprising switching-con 
{&cts and neans for operating the sale, 8, 
locking device for instiring against, back 
movement of the contacts during their opera. 
tion, a release-magnet,' a flat spying having 
one end portiot suitably flounted and held in 
a horizontal position, 3 '' release-arnature' 
having its upper end rovided with engaging 
portions by which the ariature is iting upon 
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the opposite edge portions of the horizontal 
portion of the spring, said spring having a 

O 

15 

25 

815,76 

couple of side portions adapted to engage the 
upper end of the armature at points above 
the axis about which the latter swings, and 
the spring also having a lower portion adapted 
to act as a stop to limit the movement of the 
armature away from the magnet, said arma 
ture being adapted when attracted by the 
magnet to withdraw the said locking device 
and thereby effect a release of the switching 
contacts, together with automatic means for restoring the released switching-contacts to 
normal position, the 'connector' as a whole 
comprising also a pair of 'line-relays' and 
means whereby the same are controllable by 
a calling subscriber and operative to cause 
the “connector' to establish connection with 
the called-subscriber's line, and means where 
by said relays are also controllable by a call 
ing subscriber and operative to effect the re 
lease and restoration of the 'connector' to 
normal position. 

22. A “connector' for automatic tele 
phone systems, comprising, switching-con 
tacts, and suitable means for operating the 

: same, a bracket having a vertically-disposed 
lower portion and an upper horizontal por 
tion, a locking device for preventing back. 
movement of the switching-contacts during 
their operation, a “release-magnet' having 
one end suitably secured to the vertical por 
tion of said bracket, a flat spring secured to 
the upper horizontal portion of the bracket, a 
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'release-armature' hung on said spring and 
normally held away from the magnet by the 
same, said armature being adapted when at 
tracted to withdraw the said locking device 
and thereby effect a release of the switching 
contacts, and spring means for automatically 
restoring the released switching-contacts to 
normal position, the 'connector' as a whole 
comprising also a pair of 'line-relays' and 
means whereby the same are controllable by 
a calling subscriber and operative to cause 
the 'connector' to establish connection with 
the called-subscriber's line, and means where 
by said relays are also controllable by a call 
ing subscriber and operative to effect the re 
lease and restoration of the 'connector' to 
normal position. 

23. A 'connector' for automatic tele phone systems, comprising switching-con 
tacts and means for operating the same, a 
locking device for preventing back movement 
of the switching-contacts during their opera 
tion, a spring-catch for normally holding said 
locking device in an inoperative condition, 
means for automatically disengaging said 
catch and releasing the said locking device 
upon starting the operation of the switching 
contacts, a 'release-magnet,' and a 'release 
armature' adapted when attracted to with 
draw said locking device and thereby effect 
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with spring means for automatically restor 
ing, the released switching-contects to nor 
mal position the “connector' as a whole 
comprising also a pair of 'line-relays' and 
means whereby the same are controllable by 
a calling subscriber and operative to cause 
the “connector' to establish connection with 
the called-subscriber's line, and means where 
by said relays are also controllable by a call 
ing subscriber and operative to effect the re 
lease and restoration of the “connector' to 
normal position. 

24. A 'connector' for automatic tele 
phone systems, comprising switching-con 
tactsmounted on the shaft, a “side switch,' a 
locking device for preventing back movement 
of the shaft during the operation of the 'con 
nector,' meansfor normally holding said lock 
ing device in an inoperative condition, means 
for operating the said shaft and the “side 
switch,' automatic means for releasing the 
said locking device upon starting the opera 
tion of the 'connector,’ a 'release-magnet,' 
a release-armature' adapted when attract 
led by said magnetto withdraw the saidlocking 
device, and suitable connections whereby the 
energizing of said magnet is also accompanied 
by a restoration of said 'side switch,' to 
gether with a line-circuit, the 'connector' as 
a whole comprising also a pair of 'line-relays' 
bridged acrosstheline-circuit, means whereby 
the same are controllable by a calling sub 
scriberand operative to cause the “connector' 
to establish connection with the called-sub 
scriber's line, and means whereby said relays 
are also controllable by a calling subscriber 
and operative to effect the release and restora 
tion of the “connector' to normal position. 

25. A “connector' for automatic tele 
phone systems, comprising a switch-shaft, 
means for operating said shaft, a locking de 
vice for preventing back, movement of the 
shaft during its operation, a spring-catch for 
normally holding said locking device in an inoperative position, a release-magnet,' 
means for automatically throwing said lock 
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ing device into action upon starting the oper 
ation of the “connector,' a 'release-arma 
ture' adapted when attracted by said mag 
het to withdraw said locking device, a 'side 
switch' and a connection between said 'side 
switch' and locking device whereby the en 
ergizing of said magnet and the attraction of 
said armature is necessarily accompanied by 
a restoration of both the said shaft and the 
said 'side switch,' the “connector' as a 
whole comprising also a pair of 'line-relays' 
and means whereby the same are controllable 
by a calling subscriber and operative to cause 
the “connector' to establish connection with 
the called-subscriber's line, and means where 
by said relays are also controllable by a call 
ing subscriber and operative to effect the re 
lease and restoration of the “connector' to 65 a release of the switching-cdntacts, together normal position. 
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26. A “connector' for automatic tele 
phone systems, comprising a switch-shaft 
provided with “vertical' and "rotary' 
ratchet-teeth, a double dog having portions 
adapted to engage both the “vertical' and 
“rotary' ratchet - teeth to prevent back 
movement of the shaft during its operation, a 
stationary support, a spring catch Big 
one end suitably secured to said E. 8. 
its other end adapted to engage said double 
dog and thereby normally hold the latter in 
an inoperative condition, electromagnetic 
ally-actuated means for automatically disen 
E. catch and thereby releasing the said double dog upon starting the operation 
of the “connector,' and electromagnetically 
operated means for restoring said double dog 
to its normal position and thereby releasing 
the shaft, together with spring means for au 
tomatically returning the released shaft to 
its normal position, the “connector' as a 
whole comprising also a pair of “line-relays' 
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and means whereby the same are controllable 
by a calling subscriber and operative to cause 
the “connector' to establish connection with 
the called-subscriber's line, and means where 
by said relays are also controllable by a call 
ing subscriber and operative to effect the re 
lease and restoration of the “connector' to 
normal position. 

27. A “connector' for automatic tele 
phone systems, comprising switching-con 
tacts and means for operating the same, a 
locking device for preventing back move 
ment of the switching-contacts during their 
operation, a catch for normally holding the 
said locking device in an inoperative condi 
tion, means for automatically disengaging 
said catch and releasing the locking device 
upon starting the operation of the “connec 
tor,' and electromagnetically-operated means 
for positively withdrawing said locking de 
vice and moving it back into its normal posi 
tion in engagement with said catch, the “con 
nector' as a whole comprising also a pair of 
'line-relays' and means whereby the same 
are controllable by a calling subscriber and 
operative to cause the “connector' to estab 
lish connection with the called-subscriber's 
line, and means whereby said relays are also 
controllable by a calling subscriber and oper 

, , ative to effect the release and restoration of 
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the' connector' to normal position. 
28. A “connector' for automatic tele 

phone systems, comprising a rotatable and 
endwise-movable switch-shaft, locking means 
for preventing back movement of the shaft 
during its operation, a device for normally 
maintaining said locking means in an inop 
erative condition, means for oil 
throwing the said locking means into oper 
ation upon starting the operation of the “con 
nector,” a “side switch,” a “private magnet' 
having an armature constituting the sole 

means whereby the said “release-ma. 
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'side switch' in motion, a “release-mag 
net,' a “release-armature' adapted when at 
tracted to restore the said locking means to 
normal condition and thereby effect a release 
of the switch-shaft, suitable connections 
whereby the energizing of said “release-mag. 
net' is also accompanied by a restoration of 
said “side switch' to its normal position, 
and spring means for restoring the released 
shaft to its normal position, together with a 
line-circuit, the “connector' as a whole.com prising also a pair of “line-relays' bridged 
across the line-circuit, means whereby the 
same are controllable by a calling subscriber 
and operative to cause the connector' to 
establish connection with the called - sub 
scriber's line, and means whereby said relays 
are also controllable by a calling subscriber 
and operative to effect the releaseand restora 
tion of the “connector' to normal position 

29. A “connector' for automatic tele phone systems, comprising switching-con 
tacts and means for operating the same, nor 
mally inoperative locking means adapted to 
prevent back movement of the switching 
contacts during the operation of the 'con 
nector,' and after the said contacts have 
been moved to the desired position, a 'side 
switch,' a “private magnet' provided with 
an armature and constituting the sole means 
for electromagnetically setting the 'side 
Switch' in motion, a "release-magnet : 

et 
when energized effects a restoration of said 
locking means to normal position, suitable 
connections whereby the energizing of said 
“release-magnet'. is also accompanied by a 
restoration of the 'side switch' to normal po 
sition, and a spring-switch for retracting the 
armature of the “private magnet,' together 
with a line-circuit, the “connector' as a 
whole comprising also a pair of “line-relays' 
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bridged across the line-circuit, means where 
by the same are controllable by a calling sub 
scriber and operative to cause the “connec 
tor' to establish connection with the called 
subscriber's line, and means whereby said re 
lays are also controllable by a calling sub 
scriber and operative to effect the release and 
restoration of the “connector' to normal po 
sition. 

30. A “connector' for automatic tele phone systems, comprising Switching means 
and means for locking the same in position to 
temporarily maintain any one of a number of 

s connections, a “release-magnet,' a 
at spring having its upper horizontal por 

tion adjustably ENE 8, 
ture' having its upper end removably hung 
upon the edges of E said horizontal portion 
of the spring, said spring having upwardly 
projecting side portions adapted to engage 
the upper end portions of the armature at 
points above the axis about which the latter 
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means for electromagnetically setting the i tilts or swings, and the spring also having a 130 
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lower end portion adapted to act as a stop to 
limit the movement of the armature away 
from the magnet, said armature being there 
by adapted when attracted to restore the said 
locking means to normal condition and thus 
effect a release of the switching means, to 
gether with spring means for restoring the 
switching means when released to normal po 
sition, the “connector' as a whole compris 
ing also a pair of “line-relays' and means 
whereby the same are controllable by a call 

I5 
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ing subscriber and operative to cause the 
“connector' to establish connection with the 
called-subscriber's line, and means whereby 
said relays are also controllable by a calling 
subscriber and operative to effect the release 
and restoration of the “connector' to normal 
position. . . 

31. A “connector' for automatic tele 
phone systems, comprising a rotatable and 
endwise-movable switch-shaft having “ver 
tical' and “rotary' ratchet-teeth, an elec tromagnetically-actuated pawl for engaging 
the “vertical ratchet-teeth’ and thereby giv 
ing the said shaft a step-by-step vertical 
movement, an electromagnetically-actuated 
pawl for engaging the said “rotary ratchet 
teeth and thereby giving the said shaft a 
step-by-step rotary motion, a double dog 

35 

having portions adapted to engage said “ver 
tical' and "rotary' ratchet-teeth to prevent 
back movement of the shaft during its opera 
tion, a “release-magnet,' and a 'release-ar 
mature' adapted when attracted by the said 
magnet to positively draw the said double dog 
out of engagement with said ratchet-teeth, 
and to thereby allow the switch-shaft to re store itself to its normal position, and means 
for catching and holding the said double dog 

4o in its normal position out of engagement with 
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the said ratchet-teeth, together with a line 
circuit Reid with a pair of bridged line relays having normally separated contacts 
which control the energizing of the release 
magnet and which can only be closed to 
gether by the energizing of both relays, said 
“connector' as a whole comprising also a 
ringer-relay having a normally open circuit 
provided with a plurality of switch-points 
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whereof one is normally open but closed while 
the “connector' is in use and then reopened. immediately upon the energizing of the said. electromagnetic means provided for effecting 
a restoration of the “connector' to normal 
position. . . . . . . . 

32. A “connector' for automatic tele phone systems, comprising an electromagnet 
ically-actuated switch-shaft, switch-contacts 
operated thereby, a locking device for hold 
ing the shaft against back mpvement, during 
its operation, a “release-magnet,' and a 're 
lease-armature' adapted when attracted to 

65 
draw the said locking device into position to 
release the said shaft, together, with a line 

position. 

L5 
relays having normally separated contacts 
which control the energizing of the release 
magnet and which can only be closed to 
gether by the energizing of both relays, said 
“connector' as a whole comprising also a 
ringer-relay having a normally open circuit 
provided with a plurality of switch-points 
whereof one is normally open but closed while 
the “connector' is in use and then reopened 
immediately upon the energizing of the said 
electromagnetic means provided for effectin 
a restoration of the “connector' to norma 

33. A “connector' for automatic tele 
phone systems, comprising electromagnetic 
ally-operated switching means for making the 
desired connection, a locking device for hold 
ing the switching means against back move 
ment, a “release-magnet,' and a “release-ar 
mature’ adapted when attracted by the said 
magnet to move the said locking device into 
position to release the said switching means. 
and thereby permit the latter to resume its 
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normal condition, together with a line-circuit 
Ed with a pair of bridged line-relays 
having normally separated contacts which 
control the energizing of the release-magnet 
and which can only be closed together by the 
energizing of both relays, said “connector' 
as a whole comprising also a ringer-relay hav 95 ing a normally open circuit provided with a 
plurality of switch-points whereof one is nor 
mally open but closed while the “connector' 
is in use and then reopened immediately upon 
the energizing of the said electromagnetic 
means provided for effecting a restoration 
of the “connector' to normal position. 

34. A 'connector' for automatic tele 
phone systems, comprising switch-contacts, 
step-by-step mechanism for operating said 
contacts, means for locking the switch-con 
tacts in different positions so as to tempora 
rily maintain any one of a number of possible 
connections, a 'release-magnet,' a 'release 
armature' adapted when attracted by said 
magnet to withdraw said locking means and 
thereby release the means for operating the 
switch-contacts, and spring means for auto 
matically restoring the switch-contacts to 
normal position upon the energizing of said 
magnet, together with a line-circuit provided 
with a pair of bridged line-relays having nor 
mally separated contacts which control, the energizing of the release-magnet and which 
can only be closed together by the energizing 
of both relays, said “connector' as a whole 
comprising also a ringer-relay having a nor 
mally open circuit provided with a plurality 
of switch-points whereof one is normally 
open but closed while the “connector' is in 
use and then reopened immediately upon the 
energizing of the said electromagnetic means 
provided for effecting a restoration of the 
“connector' to normal position. 

circuit provided with a pair of bridged line- 35. A “connector” for automatic tele 
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phone systems, comprising switching-con 
tacts, means for operating said contacts, 
locking means for maintaining the switching 
contacts in any desired position so as to tem 
porarily establish any one of a number of pos 
sible connections, a 'release-magnet,' a 're 
lease-armature' hung at its upper end and 
having its lower end adapted to engage the 
said locking means, spring means for keeping 
the said armature normally retracted, means 
for keeping said locking means normally re 
tracted, and for automatically releasing said 
locking means upon starting the operation of 
said Switching-contacts, the said armature 
being adapted when attracted by the magnet 
to withdraw the said locking means and 
thereby effect a release of the switching-con 
tacts, and automatic means for restoring the 
released switching-contacts to normal posi 
tion, said “connector' as a whole comprising 
also a ringer-relay having a normally open 
circuit provided with a plurality of switch points whereof one is normally open but 
closed while the “connector' is in use and 
then reopened immediately upon the energiz 
ing of the said electromagnetic means pro 
vided for effecting a restoration of the “con 
nector' to normal position. 

36. A “connector' for automatic tele 
phone systems, comprising switching-con 
tacts and means for operating the same, a 
locking device for insuring against back 
movement of the contacts during their opera 
tion, a 'release-magnet,' a flat spring having 
one end portion suitably mounted and held 
in a horizontal position, a 'release-armature' 
having its upper end provided with engaging 
portions by which the armature is hung upon 
the opposite edge portions of the horizontal 
portion of the spring, said spring having a 
couple of side portions adapted to engage the 
upper end of the armature at points above 
the axis about which the latter swings, and 
the spring also having a lower portion adapt 
ed to act as a stop to limit the movement of 
the armature away from the magnet, said ar 
mature being adapted when attracted by the 
magnet to withdraw the said locking device 
and thereby effect a release of the switching 
contacts, together with automatic means for 
restoring the released switching-contacts to 
normal position, said “connector' as a whole comprising also a ringer-relay having a nor 
mally open circuit provided with a plurality 
of switch-points whereof one is normally 
open but closed while the “connector' is in 
use and then reopened immediately upon the 
energizing of the said electromagnetic means 
provided for effecting a restoration of the 
“connector' to normal position. 
37. A “connector' for automatic tele phone systems, comprising switching-con 

tacts, and suitable means for operating the same, a bracket having a vertically-disposed 
65 lower portion and an upper horizontal por 
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tion, a locking device for preventing back 
movement of the switching-contacts during 
their operation, a 'release-magnet' having 
one end suitably secured to the vertical por 
tion of said bracket, a flat spring secured to 
the upper horizontal portion of the bracket, 
a 'release - armature' hung on said spring 
and normally held away from the magnet by 
the same, said armature being adapted when 
attracted to withdraw the said locking de 
vice and thereby effect a release of the switch 
ing-contacts, and spring means for automat 
ically restoring the released switching-con 
tacts to normal position, said “connector' as a whole comprising also a ringer-relay hav 
ing a normally open circuit provided with 
a plurality of switch-points whereof one is 
normally open but closed while the “connec 
tor' is in use and then reopened immediately 
upon the energizing of the said electromag 
netic means provided for effecting a restora 
tion of the “connector' to normal position. 

38. A 'connector' for automatic tele 
phone systems, comprising switching - con 
tacts and means for operating the same, a 
locking device for preventing back move 
ment of the switching-contacts during their 
operation, a spring-catch for normally hold 
ing said locking device in an inoperative con 
dition, means for automatically disengaging 
said catch and releasing the said locking de 
vice upon starting the operation of the switch 
ing-contacts, a 'release-magnet,' and a 're 
lease-armature' adapted when attracted to 
withdraw said locking device and thereby ef 
fect a release of the switching-contacts, to 
gether with spring means for automatically 
restoring the released switching - contacts to 
normal position, said 'connector' as a whole 
comprising also a ringer-relay having a nor 
mally open circuit provided with a 5urality 
of switch - points whereof one is normally 
open but closed while the 'connector' is in 
use and then reopened immediately upon the 
energizing of the said electromagnetic means 
provided for effecting a restoration of the 
'connector' to normal position. 

39. A 'connector' for automatic tele 
phone systems, comprising switching - con 
tacts mounted on the shaft, a 'side switch,' 
a locking device for preventing back move 
ment of the shaft during the operation of the 
''' connector,' means for normally holding 
said locking device in an inoperative condi 
tion, means for operating the said shaft and 
the 'side switch,' automatic means for re 
leasing the said locking device upon starting 
the operation of the 'connector,' a 'release 
magnet,' a 'release - armature' adapted 
when attracted by said magnet to withdraw 
the said locking device, and suitable connec 
tions whereby the energizing of said arma 
ture is also accompanied by a restoration of 
said 'side switch' together with a line-cir 
cuit provided with a pair of bridged line-re 
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lays having normally separated contacts 
which control the energizing of the release 
magnet and which can only be closed to 

of both relays, said connector' as a whole comprising also a 
ringer-relay having a normally open circuit 

O 

provided with a plurality of switch-points 
whereof one is normally open but closed while 
the 'connector' is in use and then reopened 
immediately upon the energizing of the said 
electromagnetic means provided for effectin 
a restoration of the “connector' to norma position. 

40. A 'connector' for automatic tele 
phone systems, comprising a switch-shaft, 
means for operating said shaft, a locking de 
vice for preventing back movement of the 
shaft during its operation, a spring-catch for 
normally holding said locking device in an in 

25 wi 
and a connection between said 'side switch' 

operative position, a 'release-magnet,' means 
for automatically throwing said locking de 
vice into action upon starting the operation 
of the “connector,' a 'release armature' 
adapted when attracted by said magnet to 
WEW saidlocking device, a 'side switch,' 
andlocking device whereby the energizing of 
said magnet and the attraction of said arma 

so 
ture is necessarily accompanied by a restora 
tion of both the said shaft and the said 'side 
switch,' said 'connector' as a whole com prising also a ringer-relay having a normally 
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ergizing of t 

open circuit provided with a plurality of 
switch-points whereof one is normally open 
but closed while the 'connector' is in use 
and then Red immediately upon the en 
provided for effecting a restoration of the 
“connector' to normal position. 
41. A “connector' for automatic tele 

phone systems, comprising a switch - shaft 
provided with 'vertical' and "rotary' 
ratchet-teeth, a double dog having portions 
adapted to engage both the 'vertical' and 
“rotary' ratchet teeth to prevent back 
movement of the shaft during its operation, 
a stationary support, a spring-catch havin 
one end suitably secured to said support an 
its other end adapted to engage said double 
dog and thereby normally hold the latter in 
an inoperative condition, electromagnetic 
ally-actuated means for automatically disen 
gaging said catch and thereby releasing the 
said double dog upon starting the operation 
of the “connector,' and electromagnetically 
operated means for restoring said double dog 
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to its normal position and thereby releasing 
the shaft, together with spring means for au 
tomatically returning the released shaft to its 
normal position, said “connector' as a whole comprising also a ringer-relay having a nor 
mally open circuit provided with a plurality 
of EE oints whereof one is normally 
open but closed while the “connector' is in 
use and then reopened immediately upon the 

e said electromagnetic means. 

energizing of the said electromagnetic means 
provided for effecting a restoration of the 
“connector' to normal position. 

42. A 'connector' for automatic tele 
phone systems, comprising switching - con 
tacts and means for operating the same, a 
locking device for preventing back move 
ment of the switching-contacts during their 
operation, a catch for normally holding the 
said locking device in an inoperative condi 
tion, means for automatically disengaging 
said catch and releasing the locking device 
upon starting the operation of the 'connec 
tor,' and electromagnetically-operated means 
for positively withdrawing saidlocking device 
and moving it back into its normal position 
in engagement with said catch, said 'con 
relay having a normally open circuit pro 
of one is normally open but closed while the 
'connector' is in use and then reopened im 
mediately upon the energizing of the said 

position. - 
43. A 'connector' for automatic tele 

phone systems, comprising a rotatable and 
endwise-movable switch-shaft, locking 
means for preventing back movement of the 
mally maintaining said locking means in an 
inoperative condition, means for automatic 
ally throwing the said locking means into op 
eration upon starting the operation of the 
“connector,' a 'side switch,' a “private 
the sole means for electromagnetically set 
ting the 'side switch' in motion, a 'release 
magnet,' a release-armature' adapted 
when attracted to restore the said locking 
means to normal condition and thereby ef. 
fect a release of the switch-shaft, suitable 
connections whereby the energizing of said 
'release-magnet is also accompanied by a 
mal position, and spring means for restoring 
the released shaft to its normal position, to 
gether with a line-circuit provided with a 
pair of bridged line-relays having normally 
separated contacts which control the ener 
gizing of the release-magnet and which can 
only be closed together by the energizing of 
both relays, said connector' as a whole 
mally open circuit provided with a plurality 
of switch-points whereof one is normally 
open but closed while the “connector' is in 
use and then reopened immediately upon 
the energizing of the said electromagnetic 

- the “connector' to normal position. 
44. A “connector' for automatic tele phone systems, comprising switching-con 

vided with a plurality of switch-points where 

electromagnetic means provided for effecting 
a restoration of the 'connector' to norma 

magnet' having an armature constituting 

restoration of said “side switch' to its nor 

comprising also a ringer-relay having a nor 

means provided for effecting a restoration of 

tacts and means for operating the sane, nor 
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nector as a whole comprising also a ringer 

95 shaft during its pperation, a device for nor 
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normal position. 
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mally inoperative locking means adapted to 
prevent back movement of the switching 
contacts during the operation of the “con 
nector, and after the said contacts have 
been moved to the desired position, a 'side 
switch,' a' private magnet 'provided with an 
armature and constituting the sole means for 
electromagnetically setting the 'side switch' 
in motion, a 'release-magnet,' means where 
by the said 'release-magnet when energized 
effects a restoration of said locking means to 
normal position, suitable connections where 
by the energizing of said 'release-magnet' 
is also accompanied by a restoration of the 
'side. Switch' to normal position, and a 
spring-switch for retracting the armature of 
the 'private magnet,' together with a line 
circuit provided with a pair of bridged line 
relays having normally separated contacts 
which control the energizing of the release 
magnet and which can only be closed to 
gether by the energizing of both relays, said 
connector' as a whole comprising also a 

ringer-relay having a normally open circuit 
provided with a plurality of switch-points 
whereof one is normally open but closed 
while the “connector' is in use and then re 
E. immediately upon the energizing of 
the said electromagnetic means provided for 
effecting a restoration of the “connector' to 

45. A 'connector' for automatic tele 
phone systems, comprising Switching means 
and means for locking the same in position to 
temporarily maintain any one of a number of 

possible connections, a 'release-magnet,” a 
flat spring having its upper horizontal por 
tion adjustably mounted, a 'release-arma 
ture' having its upper end removably hung 
upon the edges of the said horizontal portion 
of the spring, said spring having upwardly 
projecting side portions adapted to engage 
the upper end portions of the armature at 
points above the axis about which the latter 
tilts or Swings, and the spring also having a 
lower end portion adapted to act as a stop to 
limit the movement of the armature away 
from the magnet, said armature being there 
by adapted when attracted to restore the 
said locking means to normal condition and 
thus effect a release of the switching means, 
together with spring means for restoring the 
Switching means when released to normal po 
sition, said 'connector' as a whole compris 
ing also a ringer-relay having a normally 
open circuit provided with a plurality of 
switch-points whereof one is normally open 
but closed while the 'connector' is in use 
and then reopened immediately upon the en 
ergizing of the said electromagnetic means 
provided for effecting a restoration of the 
“connector' to normal position. 

Signed by us at Chicago, Cook county, Illi 
nois, this 17th day of April, 1905. 

ALEXANDER. E. KETH. 
JOHN ERICKSON, 
CHARLES J. ERICKSON. 

Witnesses: 
W. LEE CAMPBELL, 
R. C. GIFFORD. 
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