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3 Claims. (Cl. 200-166) 
This invention relates to circuit controlling 

apparatus and particularly to the control of a 
plurality of associated circuits adapted for Op 
eration in accordance with a predetermined tirae . 
sequence pattern such as is required for coatrol 
of various associated functions incidental to op 
eration of a telephone system. 
In telephone exchanges it is customary to en 

ploy rotating cams or equivalent mechanical de 
vices for the successive opening and closing of 
associated signalling circuits through the inter 
mediary of spring contacts assembled in groups 
and adapted for operation by Such cata either 
directly or through the intervention of a can 
follower adapted to transmit to the Spring con 
tacts a pressure exerted thereupon periodically 
by the rotating cam. The present invention pro 
vides a number of improvements in the construc 
tion and inter-relationships between the coa 
ponent parts of such a circuit controlling raecha 
nism; these improvements affecting not only 
the contact elements themselves but also the nine 
chanical operating, adjusting, Supporting and 
assembling methods and means associated there 
With. 
More specifically, an object of the invention 

is to provide, in a circuit controlling apparatus 
of the character indicated, novel means for ad 
justing, and holding in adjustment, the individ 
ual contact elements of the complete switch as 
sembly. In this connection a feature of the in 
vention is the inter-relationship of successive 
Spring contacts of the assembly to each other and 
to adjusting screws associated therewith, which 
novel relationships facilitate rigid setting of all 
contacts with proper tension on each, the ad 
justing means being readily accessible for this 
purpose and operabie without any disturbance 
of the aSSembly as a Whole. 
A second object of the invention is the provi 

Sion of means automatically dividing the con 
plete assembly into a number of sub-assemblies 
in Such manner that any one of such sub-assen 
blies may be removed from the complete assen 
bly without any disturbance whatever of the 
remaining sub-assemblies. Wherefore, it is pos 
Sible to effect an inspection and repair of one 
sub-assembly independently of the remainder of 
the unit and if necessary the replacement of one 
Such Sub-assembly without the necessity or ex 
pense of replacing the complete mechanism. 
A third object of the invention is to provide 

in a switch assembly of the character indicated 
and including a plurality of spring contacts indi 
vidually adjustable by adjusting screws engag 
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able therewith, novel means serving the double 
function of first supporting the complete assem 
bly of adjusting screws, and secondly serving au 
tomatically as a physical lock upon each screw, 
assuring the maintenance of the screw in the 
position to which it has been set for as long a 
period as is desired. 
In this connection a feature cf the invention 

is the use of nylon or equivalent material hav 
ing the inherent capacity to contract and ex 
pand as required for the purpose of first per 
mitting an adjusting element such as a threaded 
pin or screw to be passed therethrough and ro 
tated therein, and secondly to expand into the 
recesses between successive threads of such a pin 
or Screw to set up a firm gripping and locking 
relationship therewith, effective to hold the pin 
or Screw in whatever position it occupies at the 
completion of the adjusting process. 
These and other objects of the invention are 

further explained in the following description of 
the embodiment of the invention illustrated in 
the annexed drawings wherein: 

Fig. 1 is a view in side elevation of a switch 
assenbly embodying the invention; Fig. 2 is an 
exploded perspective view of the assembly of 
Fig. 1; and Fig. 3 is a view at right, angles to the 
Viewpoint of Fig. 1, showing a part of the assen 
bly of Fig.1. 
As shown in the drawing, the switch assembly 

is composed of three main divisions, each consti 
tuting a sub-assembly; the first sub-assembly 
consisting of the netallic backing plate 6, the 
set of adjusting screws , 8, 9, and , and the 
Screw retaining block 2 adapted to be mounted 
at one end of the backing plate S by suitable 
means such as the two screws 3 and 4 inserti 
ble through the holes 5 and S, respectively, of 
the backing plate and adapted to penetrate into 
the nylon insulating material of the block 2 for 
retention of said block upon the plate S. Both 
the block 2 and backing plate S have cooperat 
ing right angled recesses as indicated at 7 and 
f3, to facilitate proper mounting of the block 
upon the plate and in Such position that inser 
tion of the retaining screws 3 and 4 will not, 
interfere with subsequent manipulation of the 
Screws to inclusive for proper adjustinent 
of the respective spring contacts controlled thereby. 
The second sub-assembly includes the complete 

series of contact strips f3, 20, 21, 22, 23 and 23 
(the number of which may, of course, vary in ac 
Cordance With the telephone signalling or other 
electrical System with which the switch assembly 
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is to be employed) constructed of Spring metal 
or equivalent resilient metal, together with the 
spacer blocks 25 to 33 inclusive of moulded in 
sulating material disposed in inter-leaving rela 
tionship with the successive contact strips is to 
24 and all provided with a series of holes adapted 
to align with the corresponding holes provided 
in the plate 6 and also in the contact Strips SO 
that the three assembly screws 34, 35 and 96 
may be passed therethrough. Screws 38 and 35 
are inserted through these holes from left to 
right as viewed in the drawings and are retained 
by the attachment to the right hand ends of 
retaining nuts 3 and 38 respectively. 

It will be observed that these screws 3A aid 35 
are of the type having recessed heads as indicat 
ed at 39 and 49, respectively, adapted to receive 
wrenches to facilitate the proper tightening of 
the Screws or removal thereof Without the Ile 
cessity of employing any tool engageable with the 
external surfaces of the screw heads. The use of 
screw heads of this character also facilitate the 
separate assembly and removal of the third main 
sub-assembly, consisting of the cam follower , 
its mounting bracket 42, the strip 3 supporting 
said bracket 42, the resilient strip 44 for resil 
iently urging the strip 43 into contact with the 
end of screw i by which adjustably positioned, 
and the Spacer elements 45 and 46 for 11aintain 
ing proper spacing of the parts just enumerated. 
This third sub-assembly is held in position upon 
the mounting wall (not shown) by only the sin 
gle screw 36, therefore the removal of this single 
Screw 36 allows the complete assembly to be re 
moved as a unit, after which the sub-assembly 
consisting of the cam follower is and its asso 
ciated parts 42 and 46 inclusive can be removed 
from the remainder of the assembly simply by 
drawing these parts off the heads 39-4 of the 
Screws 34-35, which operation does in Io way 
disturb the remainder of the assembly which is 
held together by said screws 34-35. On the 
Other hand, if it is also desired to separate the 
remainder of the assembly into its two major 
parts, these screws 34-35 may likewise be re 
moved by turning off the nuts 37 and 38, thus 
separating the contact assembly from the basic 
sub-assembly consisting of the channel plate 6, 
the nylon block 2 and the adjusting screws 
therein, which basic sub-assembly therefore re 
mains undisturbed in its component elements so 
that replacement of the spring assembly is pos 
sible without the necessity of changing the ad 
justments as determined by the previous setting 
of the adjusting screws to inclusive. 
To facilitate maintenance of the complete as 

Sembly upon its mounting bracket against the 
danger of any possible shifting thereof, in view 
of there being only the single screw 36 to support 
the weight of the assembly, the said mounting 
Wall may be provided with recesses positioned to 
receive the projecting portions of the heads 39 
and 40, thus providing three point inter-locking 
of the Switch assembly with its mounting wall, 
even though only a single screw actually retains 
one part upon the other. 

Referring principally to Fig. 2, it will be ob 
served that certain of the contact strips have 
short lateral extensions as indicated at 5 and 
52 while certain other strips have longer lateral 
extensions as indicated at 53 and 54 and still 
other contact strips have no such lateral exten 
Sions. Those having no lateral extensions are 
adapted to serve as movable electrodes or ter 
minals for the periodic opening and closing of 
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4. 
circuits associated with the stationary contact 
strips located on either side of said movable 
strips. Thus, for example, stationary strip 2 is 
adapted to be brought into electrical relationship 
with movable strip 20 during that portion of Such 
succeeding cycle wherein movement of Said Strip 
20 to the right occurs as a result of pressure 
exerted on the cam follower 4 by the can (not 
shown) that is periodically engaged therewith: 
and nowable contact strip 20 under the influence 
of the same can pressure is adapted to move out, 
of electrical contact with the stationary Strip 
9; thereafter strip 20 returns to circuits clos 
ing position as respects strips i9, by reason of 
its resilient bias in that direction, following de 
parture of the cam from engagement with the 
cam follower 4. 
Due to the lateral extension ES, for example, 

being shorter than the lateral extension 53, the 
former is adapted for engagement by the Screw 
9, whereas the latter is adapted for engagement, 
by the end of screw 8; and since the screw 9 is 
provided with a mushroom type of head, the 
effect of the Screw will be to hold the contact 
strip 2 against shift to the left, whereas the 
screw 8 will hold the contact strip 9 against 
shift to the right. Accordingly, the springs 9 
and 2 are oppositely tensioned, that is, the in 
herent resilient bias of the Spring 9 is toward 
the right, whereas the inherent bias of the 
spring 2 is toward the left. Similar opposite 
tensioning exists as between the Springs 22 and 
24 which function in conjunction with the nov 
able contact 23. By this method of oppositely 
acting adjusting screws in conjunction there 
With, it becomes possible to adjust all individual 
switches merely by turning the screws in the re 
taining block fl; the turning being effective by 
application of wrenches to the socketed outer 
ends of the screws. 

It will also be observed that the heads of the 
Screws 7 to inclusive are readily accessible at 
a location separate and distinct from the location 
of the Spring contacts themselves, therefore any 
relative crowding that may exist as to the spring 
contacts themselves will not in any way affect 
the ease of adjustment thereof. 
The means for transmitting pressure to the 

contact Strips 20 to 24, in response to right-ward 
preSSure upon cam follower 4, when engaged by 
its operating cam (not shown) takes the form 
of a nylon thrust pin 6 movable freely through 
clearance holes 62, of the strips 9, 2 and 22, 
respectively, and held fast to strip 20 by forming 
the double flange 66 centrally of the pin, which 
flange also serves as the pressure transmitter. 
The outer end of pin 6 is engaged by the fiat 
Central portion 6 of the cam follower bracket, 
while the inner end of the pin bears against coln 
tact strip 23 and presses said strip in engagement 
With 24, at the proper stages in the cycle-or, 
rather causes the contact tips 68 thereof to inter 
engage; it being understood that strips 20 and 23 
have Such tips 68 on both sides thereof, while 
strips 9, 21, 22 and 24 have such tips on only 
the side facing the strip 20, or the strip 23, as 
the case may be. All six strips have lower exten 
Sions 69 provided with head and neck portions 3 
to receive circuit wires (not shown) attachable 
thereto in any conventional manner. 
What I claim is: 
l. In circuit controlling apparatus, the coln 

bination with a stack of switch elements and in 
Sulating Spacers disposed in inter-leaving rela 
tionship, of a cam follower disposed at one end 
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of Said Switch stack, adjusting means for posi 
tioning certain of Said switch elements in desired 
relationship to other switch elements electrically 
complementary thereto, mounting means for said 
adjusting means, and means for retaining said 
cam follower, Switch stack, and mounting means 
in an assembled relationship consisting of three 
Sub-assemblies So united that each of two of Said 
Sub-aSSemblies can be separated into its con 
Stituent parts while the other to enhain un 
Separated. 

2. In circuit controlling apparatus, the com 
bination with a Stack of Switch elements and 
insulating spacers disposed in inter-leaving rela 
tionship, of a cam follower disposed at One end 
of said switch stack, said can follower being re 
siliently biased outwardly from Said Switch Stack, 
and certain of said Switch elements being re 
siliently biased oppositely to certain others, a 
backing plate for said Switch stack, means for 
pressing said switch elements in the direction 
of said backing plate, in response to preSSure 
exerted against the cam follower, and adjustable 
means abutting opposite sides of certain of Said 
Switch elements to limit their motion in the re 

is 

6 
spective directions to which they are resiliently 
biased. 

3. In circuit controlling apparatus, the com 
bination with a plurality of Switch elements, of 
means including a cam follower for operating 
Said Switch elements, mounting means for said 
switch elements, said mounting means including 
adjusting means individual to said Switch ele 
ments, and means for retaining said can foll 
lower, Switch elements, and mounting means in 
assembly in such manner that either said can 
follower or said Switch elements may be removed 
from the assembly without disturbing the setting 
of Said individual adjusting means. 
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