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To all uphom it may concern: . 
Be it known that I. WILLIAM, KAISLING, a 

citizen of the United States, residing in Chi 
cago, county of Cook, State of Illinois, have 

5 invented new and useful Improvements in 
Switches, of which the following is a speci 
fication. 
The present invention is directed to im 

provements in selective switches and more 
i0 particularly to mechanisms for use in con 

nection with circuits of selective telephone 
systems. 

I have shown the invention embodied in a 
Switch having wipers adapted to be adjusted 

5 in two intersecting planes, but the invention 
as defined in the claims is not limited to 
switches of this character. 

Features of the present invention are im 
proved arrangements for mounting the vari 

20 ous electromagnets employed in connection 
with selective switches; improved mountings 
of the actuating magnets with relation to 
the switch driving parts controlled by them; in proved coöperation between the primary 

25 and secondary actuating and retaining 
pawls, and the release magnet means; im 
proved mechanical connecting devices by 
which the circuit connections of the switches 
may be established, and an improved restor 

80 ing Spring arrangement. 
The invention further includes certain de 

tailed arrangements more particularly point 
ed out in the following description and de 
fined in the claims. . . . 

In carrying out the present invention, I 
have given particular attention to providing 
a device wherein the parts most susceptible 
to arrangements are all so located as to be 
readily accessible for repairs and adjust 

Referring to the drawings, Figure 1 is a 
left elevation of a switch embodying the in 
vention, the contact bank being shown in 
section; Fig. 2 is a front elevation of the 

45. Switch; Fig. 3 a right elevation thereof; 
Fig. 4 shows in detail the primary off-nor 
mal combination of the switch; Fig. 5 the 
primary and release magnets, and associated 
parts, this being a sectional view on line 

50 5-5 of Fig. 2; Fig. 6 shows a dash-pot for 
the secondary shaft; Fig. 7 the method of 
'onnecting the lower end of the secondary 
restoring spring; Fig. 8 is a front elevation 
showing the switch frame and its actuating 

Spepification of Letters Patent. Patented Nov. 5, 910. 
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magnet mechanism as modified and adapted 
to perform certain functions in addition to 
those required of the structure of Figs. I to 
7; Fig. 9 is a side elevation of the switch 
frame and paris as so adapted; Fig. 10 
shows off-normal and primary over-run 
switch arrangements, while Fig. 11 is a sec 
tional view on line 6-6 of Fig. 8: Fig. 12 
is a view in perspective of the lower portion 
of the modified switch designed to show par ticularly principal interlicking parts of the 
Switch so adapted. - 

Referring first to Figs. 1 to 3, the main 
Switch frame is composed of the two frame 
plates i and 12, joined at right angles and 
the two narrow frame members 13, 14, mem 
ber 13 extending parallel with the plate or 
member 11, while member 14 is parallel with 
plate 12. At their junction points, these 
gether, to form a rigid rectangular support 
for the remaining switch parts with the ex 
ception of the switch bank proper. The lat 
ter is preferably composed of ten groups of 
ten contact sets each, and each group is pref 
erably a self-contained unit containing ten 
sets of contacts 22, 23, 24 insulatingly sup 
ported between the arcate plates 17, 17. 
Ten Such units support vertically between 
curved holding members 16, 19, comprise the 
bank as a whole, the bank presenting an in 
ner contact surface as of a segment of a 
sphere as indicated in Fig. 2, wherein each 
contact set 22, 23, 24, is represented by a 
single short line. The plates 17, 17, the 
bank units having been placed between them, 
are held in place by the posts 20, 21, fastened 
at their upper effids to the plate 16, and hav 
ing their lower ends extending through plate 
19 and provided with nuts. The plafe 16 
has a vertically extending portion by which 
the bank may be rigidly attached to an an 
gle iron 15 forming a horizontally extend 
ing member of the customary mounting 
frame. The main switch frame may then 
be placed so that the angle formed by plates 
11 and 12 fits in the angle of plate 16, the 
two being then fastened in any convenient 
manner, whereby the moving parts carried 
by the switch frame will be in adjusted rela 
tion with the bank. 
The wiper contacts 26, 27, 28 are adapted 

to be first rotated step by step from left to 
right, each step bringing them opposite a 
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differeit vertically extending group of con 
tact sets; whereafter the inwardly extending 
contact-making ends of the wiper's are ro 
tated upwardly, each step causing them to 
engage a successive set of contacts 22, 23, 24. 
The first adjustment may be called primary, 
and the second, secondary. For effecting 
the ir t 
shaft PS is provided, having a slot through 
which the member 30, which carries the 
wipers, extends, being pivoted at 32. By 
turning shaft PS, the wiper ends will obvi 
ously be rotated beneath the lower edge of 
the contact bank. The primary shaft PS 
extends through the frame in embers 12 and 
14 being journaled thereto anu held in place 
by the hub 32 fastened to its upper end. 
To effect the secondary adjustment of the 

wipers, secondary shaft SS is provided, ex 
tending through members 12 and 14, said 
shaft being longitudinally movable down 
and up. At its lower end. is fastened a mem 

-- 

ber 33 having two horizontal and curved 
plates 34, 34, between whici fits a wheel31, 
pivoted to member 30. When shaft PS is 
rotated, this wheel is carried sidewise be 
tween plates 34, 34, which are broad enough 
so that in every primary adjusted position, 
wheel 31 will be between them. When shaft 
SS is moved downward, wheel 31 turns be 
tween plates 34, as wiper support 30 is 'o- 
tated on pivot 32 and the contact ends of 
the wiper's rotate upward. 

For rotating the primary shaft. magnet 
PM is provided whose almature 49 (see Fig. 
5) carries the pivoted pawl 48, whose stop 
47 is in the form of a post extending upward 
from frame plate 12. Fastened to armature 
49, is a leaf-spring having bifurcations 50 
and 51. (or two separate springs may be 
used), the former bearing upon pawl 48 to 
press it toward ratchet 45, while the latter 
stres as a restoring spring for armature 49, 
f, sight end being suitably connected to a 
tension adjusting screw 59, best shown in 
Fig. 2. The adjustable screw 49', provided 
with a lock nut, limits the back stroke of 
the pawl 48. By sucgessive actuations of 
magnet PM, thrusts of pawl 48 will be ef 
fected, moving 'atchet 45, rigid upon shaft 
PS step by step, whereby the wipers receive 
their primary adjustment. The spiral 
spring 35, having one end fastened to shaft 
PS and the other to plate 14, tends to re 
store shaft PS, when the latter is rotated. 
but primary retaining pawl 41 engages suc 
cessiye teeth of l'atchet 45, preventing back 
movement. IIub 32 at the top of shaft PS 
has an alm provided with a stud (39) which 
normally holds primary off-normal spring 
PON in the position shown. Whenever 
shaft PS leaves normal, stud 69 frees said 
spring when the off-normal contacts by their 
tension assume their alternate positions, to 
be again restored by said stud when shaft 

nary adjustment, a rotary primary 

PS restores. An arm 68 of hub 32 contacts 
with pin 70, extending up from plate 14 
when the primary shaft reaches normal to 
stop it. 
For moving secondary shaft SS down 

ward to cause the secondary travel of the 
wipers, secondary magnet SM is provide 
with an armature-actuated pawl (31, adapted 
to engage teeth of an adjacent ratchet 71 cut 
in shaft SS. Armature (30 of magnet SMI 
extends the length of the magnet spool, be 
ing pivoted at 63 to a plate of brass between 
pole-piece 76 and plate 11, and at 62 to a 
plate 75, which may be of brass, screwed to 
pole-piece 77 and having an angular exten 
sion screwed to plate 14 at 74. By this latter 
attachment, the forward end of magnet SN1 
is rigidly held in place. This plate 75 has 
fastened to it the forward and back stops 
73 and 67 respectively for pawl 61. It also 
carries a lug 66, to which is fastened spring 
65 for restoring the armature 60, said spring 
at its free end engaging a pin upon the all 
guiar plate 76, fastened to the armature. 
This plate 76 has screwed to it spring 64 for 
holding pawl 61 toward shaft SS. Successive 
actuations of armature 60 effect thrusts of 
pawl 61 to engage successive teeth of ratchet 
71, driving shaft SS downward. As best 
shown in Fig. 3, a stud 80 on said shaft is 
loosely engaged by the forked end of a lever 
arm 38, pivoted to a downwardly extending 
post 37. The short arm of lever 38 is en 
gaged by one end of secondary restoring 
spring 36, whose other end extends through 
frame plate 12 and engages a hook on the 
piece 39, fitting about the adjustable screws 
40, threaded to plate 12. Each screw 40 has 
an enlarged portion 40 (see Fig. 7), against 
which piece 39 is drawn by spring 36. Shaft 
SS is thus driven downward against the ten 
sion of Spring 36, which would move it back 
were it not for Secondary retaining pawl 42, 
pivoted to piece 44 upon frame member 13 
and pressed by a spring against an adjacent 
ratchet 72, cut in shaft SS (see Fig. 3). 
Said pawl 42 engages successive teeth of the 
ratchet as shaft SS is moved down and holds 
it against back movement. The stud S0 on 
shaft 
through frame 14, on the first step of the 
shaft, whereupon the secondary off-normal, 
SON, springs by their tension move stud 81 
down and assume their alternate positions, 
On restoration of shaft SS, stud SO lifts stud 
S1 and so restores said springs. A long slot 
93, cut in frame member 13, has extending 
through it a pin 94, rigid upon shaft SS, the 
said slot, in conjunction with the pin, serv 
ing as a guide to prevent possibility of shaft 
SS turning while being actuated or restored. 
To restore the mechanism, it is only neces 

Sary to energize release magnet RM, whose 
al'mature 52 the engages primary retaining 
'wl 41 and rotates it it bout the post sup 

SS frees stud 81, which extends 
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porting it, (Figs. 2 and 5), to cause it to 
free ratchet, 45. The back of pawl 41 then 
engages a projection 43 on secondary retain 
ing i 42 and draws said pawl free of the 
Fatchet of shaft SS. Then spring 36 moves 
shaft SS up to normal, whereafter spiral spring 35 restores the primary shaft when 
the wiper's will be at normal. When formal 
is reached, magnet RM deinergizes and 
pawks 41 and 42 are moved by their asso 
ciated springs to again engage their respec 
tive iaichets. 
A Secondary off-normal pawi. 55 is pro 

vided (Figs, 3 and 5), pivoted between the 
vertical guides 54, mounted on frame plate 
12. An extension of piece 33 on shaft, SS 
normally engages the horizontal arm of paw 
55 and holds it in such position that the 
knife edge 55 is clear of the adjacent pri 
mary ratchet 45. On the first step of shaft 
SS, piece 33 clears pawi 55, whereupon 
spring 56 moves said pawl to engage any 
adjacent tooth of ratchet 45. Thus when 
shaft. SS is restoring, pawl 55, being in en 
gagement, with ratchet 45, counteracts the tension of spring 35 while the pawl 4:1 is 
disengaged. When shaft, SS reaches normal, 
at which time the wipers will be free of the 
edge of the contact bank, piece 33 rotates 
paw 55 to free ratchet 45 and spring .35 is 
effective to restore the primary shaft. 
When the Switch above described is en 

ployed for line selecting pirposes, it is nee 
essary to have a so-callied group contact for 
each group of contact sets. I have indicated 
these at 25. The group wiper 29 is rigid 
upon shaft PS and is thus actuated and re 
stored by the primary adjusting means. 

Having considered the general construc 
tion of the switch and its operation, some 
'more specific details of improvement will 
next be referred to. 

It will be noted that all electromagnets 
imounted on the switch mechanism extend 
horizontally, or at right angles with the 
shafts, and each magnetis at its rear Screwed 
to the one frame plate 11, being individu 
ally detachable. According to this arrange 
ment, the terminals 82, 83, 84 of the magnets 
SM, Piá and RM, respectively, are extended 
through suitable orifices in plate ii, so that, 
they all appear adjacent to one another on 
one and the same side of the Switch. More 
over, when, as will sometimes be found con 
venient, an electromagnet having relay 
springs is to be mounted upon the Switch 
frime, the terminals of such relay springs 
will be led through an opening in plate 11, 
just as are the terminals 82, 83, 84. By this 
means, aii soidered connections (except of 
course those of the conductors of cord 87 to 
the wiper contacts) are placed on an open 
plane surface, adjacent to one another and 
perfectly accessible. 

In order that the cord or cords for the 
wiper connections may not hang loose and 

The jack springs 85 are mounted upon 
frame piate II. So as to be adjacent to the 
electromagnet terminals and the spring ter 
minals, to which they may be connected by 
short wires, as required by the systeian for 
which the switch may be used. These jack 
springs are adapted to slide from and to 
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connection with the jack springs 86, mount 
ed upon angle iron 15 as the nain switch 
frame is moved from and to its operative 
relation with the Switch bank. 

so be subject to injury, the primary shaft PS 
is made hollow and the cord or cords are 
led through the said shaft. 

It will be observed that the primary mag 

contained unitary device capable of being 
removed in a few seconds by the loosening 
of its attaching Screws, whereupon another 
properly, adjusted one may be as quickly 
in its place. The same is true of magnet 
and its associated parts, the magnet in this 
case not only carrying the parts mentioned, 
but the front and back stops for pawl 6i. 
Release magnet Rivi is also a readily remov 
able unit, but of course 
controlled pawl 41. 
As indicated in Fig. 6, a dash-pot 89 is 

fastened to frame plate 12, in which a plun 
ger or piston 90, fastened to shaft SS, nor 
inally rests. As shaft SS reaches normal 
after being actuated as before described, 
plunger 90, in entering dash-pot. 89, encoun 
ters an air cushion and the jar occurring 
on restoration is materially reduced. 

does not support its 

The modification of the switch, shown in 
Figs. 8 to 2, may be used in connection with 
various circuit afrangements; for example, 
with a circuit such as that shown at the 
right of Fig. 1, Part 1, in the application of 
A. H. Dyson, Serial No. 342,355, filed No 
vember 7, 1906, for telephone systems. In 
the structure of Figs. 8 to 12, the same bank 
and wiper arrangements used in the struc 
ture already described are employed, and 
the primary and secondary shaft and off 
normal contact provisions are the same. In 
Rigs. 8 to 12, the primary and secondary 
magnets, their pawl and ratchet mecha 
nisms, are like those of the preceding fig 
ures and operate in like manner. Mounted 
upon the modified switch now being consid: 
ered, are four contact springs 79,168,82 
and 102'. and these springs are to be shifted 
to close their alternate contacts after the sec 
ondary magnet completes its operation and 
before release magnet, RM releases the se 
lector. Upon the front of magnet Riv., is 
pivoted at points 107 an irregular shaped 
member 106, carrying upon its top surface 
a pair of studs, 108,109, whereof 108 nor 

net PM, with its armature, its pawl, and the 
Springs for the armature and pawl, is a self 
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mally lies within and between the bent can projection 105 comes beneath an off-set 104. 65 
surface ends of springs 9, 163, while stud 
109 occupies a corresponding position with 
respect to the ends of springs 82,102'. \, 
controlling magnet 1 (32 is carried by the 
switch frame. being directly above said 
springs, which has a tallatire 12:2 with a 
suitably pivoted ; }ok 1:2 . . When in lagnet 
1(32 is energized, a 'nature 22 noves hook 
121 so that it slips over the top of member 
106 into engaging 'elation there with. Winen 
magnet 162 is thereafter delinergized, its ar. 
mature is spring retracted and pawl 2 
draws menaber 106, tilting it about its piv 
ots, outwardly with respect to the associated 
springs. So that studs 10S, 109, act upon the 
bent can surfaces of their respective springs 
to force them apart to their alternate posi 
tions. The restoration of these parts is ef 
fected by magnet IRA as hereafter de 
scribed. A so-called release switch contact 
RSW is included in the modified structure, 
being arranged to be shifted to its alternate 
position on the first actuation of magnet 
PM and to be 'esto'ed upon the energiza 
tion of magnet RM. Additional features 
contained in the structure of Figs. 8 to i2, 
as compared with the first described mecha nism, include provisions for holding the 
primary and Secondary actuating pawls 41, 
42, normally disengaged from their asso 
ciated ratchet and for placing them in en 
gaging relation with said ratchets on the 
first primary step. Also a so-called primary 
over-run contact POR. adapted to be closed 
by stud 69 on an eleventh primary step, and 
a secondary over-run contact SOR adapted 
to be closed by an arm 96 fastened to shaft 
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SS on an eleventh secondary step, are pro 
vided. 
Considering now the general operation of 

the mechanism of Figs. S to 11, actuations of 
primary magnet PM are first caused effect 
ing primary adjustment of the primary 
shaft and wipers is before. On the first 
actuation of magnet PM, an arm 98 upon 
armature 49 engages a reciprocating mem 
ber 101, pivoted at 99. 100, tilting its upper 
surface projection 105 to engage an uprising 
forwardly extending projection of the pawl 
member 120, which is pivotally supported at 
118, 119, upon an arm 111 carried by arma 
ture 52 of ragnet RMI. As the upper part 
of member 101 moves toward frame plate 11, 
member 120 is raised until its pawl 103 is 
lifted free of a pin 125 upon secondary re 
taining pawl 42. Which is then free to be 
moved by its spring against secondary shaft 
SS. Pin 125 extends through pawl 42 and 
2 ormally holds pawl 41 free of ratchet wheel 
45, but when pawl 42 moves to shaft SS, pin 
125 is drawn away from pawl 41 and the lat 
ter is spring-moved to engage the ratchet. 

in member 120 and the latter drops slightly 
So that an interlock exists at 1(4-105, mem 
ber 101 being then held in tilted position in 
dependently of all in 98 controlled by magnet 
PM. By the tilting of member 101, its an- ; 
gular extension 102 is raised to shift spring 
RSW from its lower to its upper contact 
and while the interlock at () i-105 contin 
ues, said spring will be maintained in shifted 
position. Actuations of primary magnet 
PM, after the first one, serve only to advance 
the primary shaft mechanism. After the 
primary adjustment is completed, actuations 
of magnet SM are caused to effect, the sec 
ondary wiper adjustment, as before. After 
this control magnet 162 is energized and de 
energized, its armature-controlled hook 121 
operates upon member 106 to move studs 
108-109 to shift their associated springs as 
before described. The mechanism is then in 
fully operated position and is ready for res 
toration upon the energization and de?nergi 
zation of release magnet R.M. Upon the 
energization of said magnet, release switch 
RSW' is restored to normal, and upon the subsequent de?nergization contact springs 
79-163 and 827-102' are restored; also upon de?nergization, retaining pawls 41, 42 
are withdrawn from their ratchets and the 
wipers and off-normal switches are restored 
upon the restoration of shafts PS and SS 
occurring as before. It will be noted that 
the present structure differs from that first 
described, in that the shafts are now re 
stored upon the deßnergization of the release 
magnet, instead of upon its energization. 
The armature 52 of magnet RM' is carried 

at one side, being pivoted at 114, 15, and 
has an associated adjustable stop screw 116. 
Upon energization, the lower edge of arma 
ture 52 is drawn toward the shafts PS and 
SS, and pawl member 120 is advanced suf 
ficiently so that the interlock at 104, 105 is 
broken. Then spring RSW, by its tension, 
is able to force extension 102 down, whereby 
member 101 is restored to normal as well as 
the spring RSW. As projection 105 comes 
clear of member 120, the latter drops down 
and its pawl end 103 then engages pin 125, 
ready to withdraw pawl 42 when armature 
52 retracts. The element 111, carried by 
arnature 52, has, above, an angularly ex 
tending finger member whose end rests just 
below hook 121. The energization of mag 
net. RM' raises said end up, which then lifts 
the hook to free the member 106, which then 
moves slightly so that its upper edge is be 
low the horizontal surface of hook 121. 
Such movement is, however, not sufficient to 
allow restoration of the springs controlled 
by studs 108, 109, because a pin 112 in mem 
ber 111 interlocks with a downwardly ex 

As the movement of member 101 continues, tending finger 110 of member 106. So as to 
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hold the latter in almost fully operated po 
sition as long as magnet RM' remains en 
2rgized. When said magnet derinergizes, ar 
mature 52 withdraws pin 112 and, by the 
tension. Of the cam surfaces of springs 79, 
163, 82, 102, the studs 108-109 are moved 
toward plate 11 and the said springs and 
element 106 are restored to normal. The re 
traction of armature 52 further draws pawl 
member 120 to normal, whereby pawl 42 is 
withdrawn from its ratchet and pin 125 
withdraws pawl 41 and the shafts and their 
mechanism are free to restore. The springs 
100' are in an obvious manner shifted and 
restored on energization and deenergization 
of magnet RM, respectively. 
In illustrating the invention, I have 

shown mounted upon the switch frame only 
such electromagnets as control operating 
parts beyond what an ordinary relay magnet 
controls. It is frequently employed prac 
tice to mount relays controlling local cir 
guits of switch adjusting magnets upon the 
switch frame itself. Such electromagnets 
would, if this practice were followed, be 
mouited upon the back plate 11 and extend 
parallel with magnets PM, SM and RM, their 
magnet terminals and contact terminals hav 
ing their connecting ends led out through to 
the back of plate 11. The claims, when refer 
ring to electromagnet or magnet terminals 
or contacts, without an especial limiting 
clause, are not limited in any way to ele 
ments of switch adjusting magnets. 
A circuit adapted to be employed in con 

nection with the switch structure of Figs. 
to 7 is illustrated in the application of 
Alfred H. Dyson, Serial No. 389,180, filed 
August 19, 1907, at Q in Fig. 1, Part 1. 
Such a switch structure, without the use of 
the wiper 29, may also be used in connec 
tion with directively operated switch cir 
cuits, for example, such circuits as shown 
at U, V or W in Fig. 1 of said application. 
When an individual circuit breaker or in 

terrupter is employed for the primary or 
secondary magnet of the switch structuires 
shown, they are preferably of the type 
shown in the U.S. patent to Kaisling, 
874.511, dated December 24, 1907. Such an interrupter for the primary magnet may be 
monted directly in front of the amature 
upon the frame plate 12, while that for a 
secondary magnet may be carried by the plate 
75 upon magnet SM in like manner, as 
shown in said patent. 
The invention may be applied in various 

ways and modified to a considerable extent without departing from its sgope. 
What I clain is: 
1. An autoliatic telephone switch struc 

ture comprising a frame, a bank of contacts 
secured to said frame, a coöperating wiper, 
means for advancing said wiper to said con 

tacts, means for releasing Said wiper and 
restoring it to normal, and electromagnets 
for controlling said advancing and releasing 
means individually detachably secured to 
said frame and having their terminals at 
exposed for connection at one and the same 
side of the switch structure. 

2. An automatic telephone switch struc 
ture comprising a frame, a bank of contacts 
secured to said frame and having their con 
necting ends exposed for connection at one 
side of the switch structure, a coöperating 
wiper, means for advancing said wiper to 
said contacts, means for releasing said wiper 
and restoring it to, normal, and electromag 
nets for controlling said advancing and re 
leasing means individually detachably Se 
cured to said frame and having their ter. 
minals all exposed at the saine side of the 
switch structure as the connecting ends of 
said bank contacts. 

3. An automatic telephone switch struc 
ture comprising a frame, bank contacts ar 
ranged in a plurality of rows, a coöperating 
wiper, means for advancing said wiper by a 
primary motion to the different rows of bank 
contacts, means for Subsequently advancing 
said wiperfly a secondary motion to the con 
tacts of a selected row, means for releasing 
said wiper and restoring it to normal, and 
three electromagnets for controlling respec 
tively said prinary and secondary advancing 
and said releasing means, individually de 
tachably secured to said frame and having 
their terminals all exposed for connection 
at one and the same side of the switch struc 
ture. - 

4. An automatic telephone switch. Struc 
ture comprising a frame, bank contacts ar 
ranged in a plurality of rows and having 
their connecting ends exposed for connec 
tion at one side of the switch structure, a co 
operating wiper, means for advancing said 
wiper by a primary motion to the different 
rows of said contacts, means for advancing 
said wiper by a secondary motion to the con 
tacts of a selected row, means for releasing 
said wiper and restoring it to normal, and 
three electromagnets for controlling respec 
tively said primary and secondary advancing 
and said releasing means, individually de 
tachably secured to said frame and having 
their terminals, all exposed for connection 
at the same sige of Said frame as the con 
necting ends of said bank contacts. 

5. An automatic telephone switch struc 
ture comprising a frame, a bank of contacts 
secured to said frame, a coöperating wiper, 
means for advancing said wiper to said con 
tacts, means for releasing Said wiper and re 
storing it to normal, electromagnets for con 
trolling said advancing and i eleasing means 
individually detachably secured to said 
frame and having their terminals all ex 
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posed for connectioii at one and the same 
side of the switch structure, a row of jacks 
on the same side of said structure, and con 
ductors electrically connecting said termi 
nals and jacks. 

6. An automatic telephone switch struc 
ture comprising a frame, a bank of contacts 
secured to said frame, arr having their coln 
necting ends exposed for connection at one 
side of the switch structure, a coöperating 
wiper, means for advancing said wiper to 
said contacts, means for releasing said wiper 
and restoring it to nomal, electromagnets 
for controlling Said advancing and releasing 
(S individual detachably secured to 

said frame and having their terminals all 
exposed at the same side of the switch struc 
tire as the connecting ends of said bank con 
tacts, a row of jacks on the same side of said 
structure, and conductors electrically con 
necting said terminals and jacks. 

7. An automatic telephone switch struc 
ture comprising a frame, bank contacts ar 
ranged in a plurality of rows, a coöperating 
wiper, means for advancing said wiper by : 
primary motion to the different rows of 
bank contacts, means for subsequently ad 
Yancing said wiper by a secondary notion to 
the contacts of a selected row, means for re 
leasing said wiper and restoring it to nor 
mal, three electromagnets for controlling re 
spectively said primary and secondary ad 
Yancing and said releasing means, individu 
ally detachably secured to said frame and 
having their terminals all exposed for con 
nection at one and the same side of the 
SWitch structure, a row of jacks on the same 
side of Said structure, and conductors elec 
trigally connecting said terminals and jacks 

S. An automatic telephone switch struc 
ture comprising a frame, bank contacts ar 
anged in a plurality of rows and having 
their connecting ends exposed for connection 
at one side of the switch structure, a coöper 
ating wiper, means for advancing said wiper 
by a primary motion to the different rows of 
said contacts, lealus for advancing said 
wiper by a secondary motion to the contacts 
of a selected row, means for releasing said 
wipel and restoring it to normal, three elec 
tromagnets for controlling respectively said 
primary and secondary advancing and said 
releasing means, individually detachably se 
cured to said frame and having their termi 
nals all exposed for connection at the same 
side of said frame as the connecting ends of 
said bank contacts, a row of jacks on the 
same side of said structure, and conductors 
electrically connecting said termiuals and 
jacks. 

$). An automatic telephone switch struc 
ture comprising a frame, a bank of contacts 
detachably connected with said frame, a co 
operating wiper, an actuating shaft for said 
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wiper movably mounted in said frame, and 
advancing and release magnets secured in 
said frame at substantially light angles to 
said shaft, said magnets constituting all the 
advancing and releasing magnets of said 
wiper. 

1(). An automatic telephone switch struc 
ture comprising a frame, a balik of contacts 
(letachably connected with said frame, a co 
operating wiper, an actuating shaft for said 
wiper movably mounted in said frame, and 
advancing and release magnets secured in 
said frame at substantially right angles to 
said shaft and the general direction of said 
'ontact-bank, said magnets constituting all 
the advancing and releasing magnets of said 
wiper. 

11. An automatic telephone switch struc 
ture comprising a frame, a contact-bank (le 
tachably secured to said frame and having 
its contacts arranged in roy's, a coöperating 
wiper movable primarily to the different 
rows and secondarily to the contacts in the 
rows, an actuating shaft for said wiper mov 
ably mounted in said frame, a primary mag 
net and mechanism for actuating said shaft 
to give said wiper its primary movement. a 
secondary magnet and mechanism for giving 
said wiper its secondary movement, a re 
lease magnet for freeing said parts. and : 
spring for returning the parts to normal 
when freed, said primary, secondary and re 
lease magnets being secured in said frame at 
substantially right angles to said shaft. 

12. An automatic telephone switch strut'- 
ture comprising a frame, a contact-bank de 
tachably secured to said frame and having 
its contacts a "'a inged in rows, a cofilerating 
wiper movable primarily to the different 
rows and secondarily to the contacts in the 
rows, an actuating shaft for said Wiper' nov 
ably mounted in said frame, a primary mag 
net and mechanism for actuating said shaft 
to give said wiper its primary movement, a 
secondary magnet and mechanism fol' giving 
said wiper its secondary movement, a l'e- 
lease magnet for freeing said parts, and a 
spring for returning the parts to normal 
when freed, said primary, secondary and 
release magnets being secured in said frame 
at substaitially right angles to said shaft 
and the general direction of said contact 
bank. 

13. An automatic telephone switch stric 
ture comprising a frame, a contact-bank de 
tachably secured to said frame and having 
its contacts arranged in rows, a coöperating 
wiper movable primarily to the different 
rows and secondarily to the contacts in the 
rows, an actuating shaft for said wiper mov 
ably mounted in said frame, primary and 
seconday magnets and mechanism coöper 
ating with said shaft to give said wiper its 
primary and secondary movements, a release 
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magnet for freeing said parts, and a sp 
for returning said parts to normal, said 
primary, Secondary and release magnets be 
ing Sectured in said frame at substantially 
right angles to said shaft. 

ring 
said 
S 

the switch frame with the axis of the eleg 
iromagnet at right angles to said shaft. 

18. An automatic telephone switch stric 
ture comprising a frame, a contact-bank Se 
cured to said frame and having its contacts i4. Ali automatic telephone switch stric- arranged in rows, a coöperating wiper mov 

tl II'e comprising a frame, a contact-bank de 
tachably secured to said frame and having 
its contacts arranged in rows, a coöperating 
wiper movable primarily to the different 
rows and secondarily to the contacts in the 
rows, an actuating shaft for said wiper Bnov 
ably lounted in said frame, primary and 
secondary magnets and illechanism coöper 
ating with said shaft to give said wiper its 
primary and secondary movements, a release 
magnet for freeing Said parts, and a spring 
for returning said parts to normal, Said pri 
mary, secondary and release magnets being 
secured in said frame at substantially right, 
angles to said shaft, and the general direc 
tion of said contact-bank. 

15. An automatic telephone switch struc 
ture conprising a frame, a contact-bank Se 
cured to said frame, a coöperating wiper, a 
shaft for said wiper movably mounted in 
said frame, ratchet teeth upon Said shaft, 
and electrically operated pawi mechanism 
for engaging said teeth to advance said 
shaft step by step, said mechanism compris 
ing an electromagnet, an armature extend 
ing lengthwise in said electromagnet, a pawl 
secured to Said armature and extending at 
right angles thereto, stops and springs all 
arranged as a unitary structure detachably 
secured to the switch frame. 

16. An autohatic telephone switch struc 
ture contiprising a frame, a contact-bank se 
cured to said frame and having its contacts 
arranged in rows, a coöperating wiper nov 
able primarily to the different rows and sec 
ondarily to the contacts in the rows, an actu 
ating shaft for said wiper longitudinally 
imovable in said frame, ratchet teeth upon 
said shaft, and electrically operated pawl 
mechanism for engaging said teeth to ad 
vance said shaft step by step, said mech 
anism comprising an electromagnet, arma 
ture, pawl, stops and springs all arranged 
as a unitary structure detachably secured to 
the switch frame. 

it. An automatic telephone Switch struc 
ture comprising a frame, a contact-bank Se 
cured to said frame, a coöperating wiper, a 
shaft for said wiper movably mounted in 
said frame, ratchet teeth upon said shaft, 
and electrically operated p3.wl mechanism 
for engaging said teeth to advance said shaft step by step, said mechanism comprising an 
electromagnet, an armature extending length 
wise in said electromagnet, a paw secured 
to said armature and extending at right an 
gles thereto, stops and springs all arranged 
as a unitary structure detachably secured to 

able primarily to the different rows and 
secondarily to the contacts in the 'ows, an 
actuating shaft for said wiper longitudi 
11aily movable in said frame, ratchet teeth 
upon said shaft, and electrically operated: 
pawl mechanism for engaging said feeth to 
advance said shaft step by step, said mecha 
nism comprising an electromagnet, arnha 
ture, pawl, stops and springs all arranged 
as a unitary structure detachably secured to 
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80 
the 'switch frame with the axis of the elec 
tromagnet at right angles to said shaft. 

19. An automatic telephone switch-struc 
ture comprising a frame, a contact-bank Se 
cured to said frame, a coöperating wiper, an 
actuating shaft for said wiper longitudi 
nally movable in said frame, means for lon 
gitudinally moving said shaft to advance 
said wiper, means for releasing said shaft, a 
dash pot secured to said frame with its walls 
about said shaft, and a piston on said shaft 
positioned so as to enter said pot at the end 
of the return stroke of said shaft, and there 
by cushion its return. 

20. An automatic telephone switch strue 
ture comprising a frame, a -contact-bank se 
cured to said frame and having its contacts 
arranged in rows, a coöperating wiper, a 
primary shaft.for moving said wiper to dif 
ferent rows, a Secondary shaft for moving 
said wiper to contacts in said rows, teeth on 
said primary shaft, a locking pawl for en 
gaging said teeth to lock said shaft against 
movement, a lever for actuating said pawl, 
and a projection on said secondary shaft 
positioned so as to cause said lever to throw. 
said pawl into locking position upon the first 
advance step of said secondary shaft and to 
withdraw said pawl upon the return of said 
secondary shaft to normal. 

21. An automatic telephone switch'struc 
ture comprising a frame, a contact-bank Se 
cured to said frame and having its contacts arranged in rows, a coöperating wiper, a 
primary shaft for moving said wiper to dif 
ferent rows, a secondary shaft for moving 
said wiper to contacts in said rows, teeth on 
said primary shaft, a driving pawl to en 
gage said teeth to actuate said shaft, a lock 
ing pawl to engage said teeth to lock said 
shaft against movement, a lever for actuat 
ing said pawl, and a projection on said 
secondary shaft positioned So as to cause 
said lever to throw said pawl into locking 
position upon the first advance step of said 
secondary shaft and to withdraw said pawl 
upon the return of said secondary shaft to 
normal. 
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:2. An automatic telephone switch struc 
ture comprising a frame, a contact-bank se 
cured to said frame and having its contacts arranged in rows, a coöperating wiper, a 
rotatable primary shaft for moving said 
wiper to different rows, a longitudinally 
movable shaft for moving said wiper to 
contacts in said rows, primary magnet mech 
anism for rotating said primary shaft, sec 
(ndary magnet mechanism for moving said 
shaft longitudinally, teeth on Said primary 
shaft, a locking pawl for engaging said teeth 
to lock said shaft against movement, a lever 
for actuating said pawl, and a projection on 
said secondary shaft positioned so as to cause 
said lever to throw said pawl into locking 
position upon the first advance step of said 
secondary shaft and to withdraw said pawl 
upon the return of said secondary shaft to 
normal, 

23. An automatic telephone switch struc 
ture comprising a frame. a contact-bank se 
cured to said frame and having its contacts 
arranged in rows, a cosperating wiper, a 
primairy shaft for moving said wiper to dif 
ferent rows, a secondary shaft for moving 
said wiper to contacts in said rows, primary 
magnet mechanism including driving and 
retaining pawls for actuating Said primary 
shaft, secondary magnet mechanish includ 
ing driving and retaining pawls for actuat 
ing said secondary shaft. said primary and 
secondary shafts lying in proximity to and 
substantially parallel to eaci: other and said 
retaining pawls engaging each other so that 
when the one is moved to non-changing po 
sition the other will also be moved to its non 
engaging position, a release magnet and 
inechanism for moving the former retaining 
pawl to its non-engaging position, and means 
for restoring said shafts to norial when 
said retaining pawls are in non-engaging 
positioil. . 

24. An automatic telephone switch stric 
ture compirising a frame having two main 
Supporting plates connected together at sub 
stantially right angles to each other, a con 
tact-bank secured at the line of union of 
said plates and lying substantially in the 
plane of one of them, a coãperating wiper, 
substantially parallel primary and second 
alry actuating shafts extending through the 
other of said plates, primary and secondary 
magnet mechanism including driving and 
retaining pawls for actuating said primary 
and seconday shafts respectively, said re 
taining pawls engaging each other so that 
Yvhen one is moved to non-engaging position 
the other will also be moved to non-engag 
ing position, a release magnet and lecha 
risinfer moving the formel etaining pawl 
to its non-engaging position, and le: is for 
'estoring Said shafts to oral when saic re. 
taining pawls are in non-ergaging position. 

25. Ali automatic telephone switch sti' ('- 
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ture comprising a frame, a contact-bank Se 
cured to said frame, a hollow actuating shaft 
movably supported in said frame, a coöper 
ating wiper mechanically connected to One 
end of said shaft and movable into engage 
nient with the contacts in said bank, a ter 
minal contact on said frame, and a flexible 
conductor extending through said hollow 
shaft and electrically uniting said wiper and 
terminal contact. 

26. An automatic telephone switch struc 
ture comprising a frame, a contact-bank Se 
cured to said frame, a coöperating wiper 
movable into engagement with contacts in 
said bank, primary and secondary shafts for 
moving said wiper, step-by-step mechanism 
for rotating one of said shafts and longitu 
dinally moving the other, means for releas 
ing said shafts, a spiral restoring spring for 
said rotating shaft closely coiled about it 
and suitably secured at its ends, a lever piv 
oted to the frame and secured at one end to 
the longitudinally movable shaft, and a ten 
sion restoring spring for said shaft con 
nected between said frame and said lever. 

27. An automatic telephone switch struc 
ture comprising a frame, a contact bank se 
cured to said frame and having its contacts 
arranged in rows, a coöperating wiper mov 
able primarily to the different rows and sec 
ondarily to the contacts in the rows, sub 
stantially parallel rotary and longitudinally 
movable; shafts for bringing about these 
movements of the wiper, a pivot uniting said 
wiper at an intermediate point in its length 
to the rotary shaft, and a guide secured to 
the longitudinally movable shaft and com 
prising parallel plates extending substan 
tially at right angles to the latter shaft and 
lying on opposite sides of the non-contacting 
end of the wiper in all operative positions 
of the rotary shaft. 

28. An automatic telephone switch struc 
ture comprising a frame having substan 
tially parallel frame members, bank - con 
tacts, a coöperating wiper, a rotary shaft for 
moving said wiper and lying substantially 
parallel to said frame members, an actuating 
magnet Secured to one of Said. members and 
extending toward the other, a pivoted arma 
ture for said magnet having its free end ly 
ing near said other frame inenber, a ratchet 
on said shaft, a coöperating pawl pivoted to 
Said armature, and a return spring for said 
armature adjustably secured to said other 
frame member. 

29. An automatic telephone switch struc 
ture comprising a frane having a member 
provided with a long narrow slot, bank-con 
tacts, a coöperating wipe', a longitudinally 
lovable shaft for actuating said wiper lying 
in proximity to and in substantial parallel 
isin with said slotted frame member, a guide 
pill extending from said shaft into said slot, 
means for advancing said shaft step by step. 
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ratchet teeth on said shaft, a retaining pawl taining pawl for said shaft, a lever normally 65 
pivoted adjacent to said member and extend 
ing substantially parallel thereto, and a 
spring for yieldingly holding said pawl in 
position to engage sala teeth. 

30. An automatic telephone switch struc 
ture comprising a frame having two plates 

O 

5 

united at right angles to each other and a 
slotted member at right angles to the first 
plate and parallel to the second plate, & 
contact-bank secured to said plates in line 
with the second plate, primary and second ary shafts extending through said first plate 
at right angles thereto with the secondary 
shaft lying adjacent to said slotted member, 
a wiper coöperating with the contacts in said 
bank and pivoted to said primary shaft and 
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having its non-contacting end actuated by 
said secondary shaft, a guide pin extending 
from said secondary shaft into the slot of 
said slotted member, primary and secondary 
magnets secured to said second plate and ex 
tending toward said slotted member, ratchet 
teeth on said primary and secondary shafts, 
primary armature and pawl mechanism 
movable at right angles to said primary 
shaft for advancing it, a primary retaining 
pawl pivotally mounted upon said first 
plate, secondary armature and pawl mecha 
nism movable in the direction of said sec 
ondary shaft to advance it, a secondary re 
taining pawl pivoted adjacent to said slotted 
member in a position to engage said primary 
retaining pawl in their movemerits, restor 
ing springs for said primary and secondary 
shafts, a release magnet secured at one end 
to said second plate, and an armature for 
said release magnet to throw said retaining 
pawls to their non-engaging positions. 
Y 3i. An automatic telephone switch struc 
ture comprising a contact bank, and a wiper adapted for adjustment relatively, thereto, a 
movable shaft for adjusting said wiper, a 
retaining pawl for said shaft, a lever nor 
mally holding said pawl withdrawn from. 
said shaft, a second lever and a magnet ar 
mature for actuating the same, a projection 
upon said second lever adapted to actuate 
said first lever to free said pawl, said first 
lever including means adapted to interlock 
with said second lever and hold it in actu 
ated position, a Switch contact adapted to be 
forced to an alternate position by said sec 
ond lever and held while said interlock ex 
ists, and a release magnet armature adapted 
to actuate the first lever to destroy said in 
terlock, whereby said sécond lever and said 
spring restore, said release' magnet armature 
also controlling said first ever to withdraw 
said retaining pawl. . . . . 

32. An automatic telephone switch struc 
ture comprising a contact bank, and a wiper 
adapted for adjustment relatively thereto, a 
movable shaft for adjusting said wiper, a re 

holding said pawl withdrawn from said 
shaft, a second lever and a magnet armature 
for actuating the same, a projection upon 
said second lever adapted to actuate said 
first lever to free said pawl, said first lever 
including means adapted to interlock with 
said second lever and hold it in actuated 
position, a Switch contact, adapted to be 
forced to an alternate position by said sec 
ond lever and held while said interlock ex 
ists, and a release magnet armature adapted 
on attraction to actuate said first lever to 
destroy said interlock, said armature, when 
retracted, operating said first lever to with 
draw said retaining pawl. 

33. An automatic telephone switch struc 
ture comprising a contact bank, and a wiper 
adapted for adjustment relatively thereto, a 
movable shaft for adjusting said wiper, a 
retaining pawl for said ratchet, a lever nor 
mally holding said pawl withdrawn from 
Said shaft, a second lever and a magnet 
armature for actuating the same, a projec 
tion upon said 'second lever adapted to actu 
ate said first ever to free said pawl, said 
first lever including means adapted to in 
terlock with said second lever and hold it 
in actuated position, a switch contact adapt 
-ed to be forced to an alternate position by 
said second lever and held while said inter 
lock exists, a set of switch springs mounted 
on the switch structure, a third lever for actuating Said springs, a magnet having.an 
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armature member adapted on energization 
to engage said lever and on de&nergization 
to actuate the same to shift said springs, a 
release magnet armature adapted to be 

100 

moved in one direction to destroy said inter- . 
lock to free said second lever, said armature 
then serving to also free said third lever 
from said actuating member, a device actu 
ated by said armature when moved in said 
direction to interlock with said third lever 
to prevent its restoration when so freed, and 
means for thereon moving said armature in 
the opposite direction to actuate Said first 
lever to withdraw said retaining pawl, Said. 
device then breaking its interlock with said 
third lever, whereby the latter is restored 
and said springs shifted to normal. 

34. An automatic telephone switch struc 
ture comprising a frame, a bank of contacts 
detachably connected with said frame and 
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having its contacts arranged in groups, a 
coöperating wiper movable in one direction 
to a desired group and then in a different 
direction to a desired contact in that group, 
an actuating shaft for said wiper movably 
mounted in said frame, and advancing and 
release magnets for advancing said wiper in 
said two directions and releasing it, said 
magnets being secured in Said frame at Sub 
stantially right angles to said shaft, 
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35. An automatic telephone switch struc 
ture comprising a frame, a bank of contacts 
detachably connected with said fraine and 
having its contacts arranged ill groups, a 
coöperating wiper movable in one direction 
to a desired group and theia in a different 
direction to a desired contact in that group, 
an actuating shaft for said wiper movably 
mounted in said frame, and advancing and 
release magnets for advancing said wiper 
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in said two directions and releasing it, sa - 
magnets being secured in said frame at Sub 
stantially right angles to said shaft and the 
general direction of said contact bank. 

in witness whereof, hereunto subscribe i. 
my name this 15th day of February, 1909. 

Willi A.M. KAISING. 
Witnesses: 

JAVIES G. KELLOGG, 
CAROLYN WEBER. 


