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Claims. 

The present invention relates to improvements 
in automatic switches of the type used in tele 
phone or like systems and is more particularly 
Concerned with switches of the two-directional 
type arranged to have longitudinal and rotary 
movement. Such switches as already extensive 
ly used in the telephone art are generally mount 
ed. With the Wiper shaft vertical and have the 
Operating mechanism above the contact banks 
and the controlling relays above the operating 
mechanism. Since in a large telephone exchange 
the number of such switches may run into 
thousands, the problem of mounting space be 
Comes of considerable importance, and it is de 
Sirable that the Switches should be arranged to 
Occupy as little space as possible consistent with 
proper acceSS for maintenance and adjustment. 
The chief object of the invention is to provide 
a nOre COInpact Construction while at the same 
time reducing the number of component parts 
and simplifying assembly. 

It has already been suggested to reduce the 
height of Such switches by mounting the operat 
ing mechanism and controlling relays within the 
Vertical dimension of the banks but this arrange 
ment has certain disadvantages in that switches 
for different purposes may require different num 
bers of Wipers and corresponding banks and 
Consequently if the mechanism is accommodat 
ed. Within the limits of the minimum bank re 
Guirements, when additional banks are needed 
there Will be a certain wastage of space in 
View of the fact that the increase in the height 
of the SWitch applies also to the portion in which 
the mechanism is accommodated, which space is 
Wasted. Accordingly, the present invention aims 
at reducing the longitudinal dimension of the 
Complete SWitch while still keeping the maxi 
num dimensions of the switch in a plane trans 
Verse to the Switch shaft substantially equal 
to the dimensions of the banks and wipers. 
According to one feature of the invention in 

an automatic switch of the two-directional type 
arranged for longitudinal and rotary motion 
the driving magnets are mounted adjacent one 
end of the bank with their axes in the same 
plane tranSVerse to the Wiper shaft, while the 
Operating mechanism is arranged in close prox 
imity to this plane so as to reduce the longitudi 
nal dimension of the Switch Without increasing 
the lateral dimension. 

According to another feature of the invention, 
the contact SetS usually provided which are op 
erated by the mechanical movement of the 
switch such as off-normal and can Springs lie in 

(C. 19-27.52) 
a plane transverse to the wiper shaft on the 
other Side of the mechanism from the bank. 
A further feature of the invention is the ar 

rangement whereby the magnet for producing 
longitudinal motion effects a release operation 
if it is again operated after the switch has been 
rotated. 

Still another feature of the invention relates 
to a mounting arrangement according to which 
the SWitch banks are permanently secured to the 
Supporting shelf and arrangements are provid 
ed for Securing a Switch mechanism to the bank 
together With means for ensuring the accurate 
Centering of the wipers relatively to the bank. 
The invention will be better understood from 

the following description of one method of car 
Tying it into effect which should be taken in con 
junction with the accompanying drawings com 
prising Figs. 1 to 11. 

Fig. 1 is a perspective view of the operating 
mechanism of a Switch constructed in accord 
ance With the principles of the invention; Fig. 2 
ShOWS the manner in which the vertical magnet 
may bring about the rotary release of the wipers; 
FigS. 3 and 4 show constructional details of a 
P. B. X. bank arc built up of pressed metal plates; 
Fig. 5 ShoWS the method whereby all mechani 
cally operated Springs are actuated through lev 
erS Which engage with cam plates secured to 
the wiper carriage; this figure also shows the 
P. B. X. bank arc mounted in position in the 
form of a gate which may be hinged away from 
the switch to give access to the main banks and 
WiperS. Fig. 6 shows the operation of the verti 
cal magnet interrupter springs through theme 
dium of a bell crank lever; Fig. 7 shows a double 
Wertical bank, and associated Wiper blades fas 
tened to an auxiliary Wiper carriage which is 
Operated from a collar clamped to the main Wip 
er carriage; Fig. 8 ShoWS the manner in Which 
the relay mounting plate is hinged to the rear 
of the cast frame member: FigS. 9 and 9d. Show 
one method of securing the contact banks and 
Switch mechanism to the shelf particularly Suit 
able for the construction ShoWn in Fig. i. Figs. 
10 and 10a show another method of mounting 
the contact banks and Switch mechanism on 
the shelf which is somewhat simpler than the 
previous arrangement, and enables Certain con 
ponents of the Switch frame to be dispensed 
with, with the result that the mechanism is ren 
dered more accessible; While Fig. 11 ShoWS the 
shape of the bank plates if this method of mount 
ing is used. 
As may be seen from Fig. 1 the Switch com 
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2 
prises an upper die-cast frame member from 
the front of which are supported two vertical 
angle members and 2 running parallel to each 
other and bridged at the top and bottom by metal 
plates 3 and 5 between which the switch shaft 
A5 is supported. In the construction shown the 
shaft is rigidly secured between the bridge pieces, 
that is to say, the upper end is accommodated in 
a hole in the bridge piece 3 while the lower end 
passes through and is clamped to an auxiliary 
bridge piece 6 which in turn is fastened acroSS 
the curved portion of the main bridge piece 4. 
The object of this arrangement is to enable the 
shaft and Wiper carriage it supports to be readily 
removable from the Switch, and as Will be ap 
preciated from the drawing this is effected by un 
coupling the auxiliary bridge piece 6 so that the 
shaft and carriage may then be Withdrawn 
downwards away from the SWitch. 
The wipers of which only one set are shown 

designated it are Secured to the tubular carriage 
member 8 which is adapted to slide and rotate 
on the fixed shaft and also carries at its upper 
end the vertical and rotary ratchet members. 
Movement is inparted to the tubular carriage 
member f3 by means of magnet assemblies of 
Substantially identical construction which are 
mounted side by side on the die-cast franne 3, 
and in view of the different Inovements they are 
to produce one of the magnet assemblies is turned 
through an angle of approximately 90° and 
equipped with a different shaped pawl. In the 
drawings one magnet assembly only has been 
shown, that designated 9, which is located on 
the right-hand side of the cast frame member 
and is intended to produce rotary movement of 
the tubular carriage. As is the general practice 
the magnet assembly comprises a coil across the 
pole-pieces of Which is suspended an armature 
26 rotatable about the pivot 2, and arranged to 
be attracted against the pressure of the flat 
spring 22, the tension of which is adjustable by 
means of the Screw 23. To the extended arm of 
the armature is pivoted a pawl 24 adapted to co 
operate with the rotary ratchet member 25 fas 
tened to the tubular carriage. In respect of the 
other magnet asseimbly which is of Substantially 
identical construction, only the operating pawl 
26 is shown and this is pivoted to the extended 
arm of the arimature and co-operates with the 
Vertical ratchet member 2. 

Considering now the detailed mechanical 
Operations involved, When the Vertical magnet is 
energized the Spring-loaded pawl 28 runs up the 
lower guide member 28 so as to engage with the 
Vertical ratchet neighber 2 which is lifted until 
the pawl becomes locked against the upper pawl 
stop 29, in which position the tubular carriage 
and wipers will have been raised to the first level. 
During vertical stepping the carriage is retained 
in its operated position by means of a fiat Spring 
detent 3 shown below the operating pawl and 
lying between the lower pawl stop and another 
stop member 3 which limits the extent of its 
in Ward novelinent. 

Rotary motion of the carriage is effected from 
the other magnet provided with a different 
shaped pawl 24, the movement of which is guided 
between the adjusting bollards 32 and 33 each 
capable of an eccentric inovelinent on its fixing 
pillar which extends into the cast frame mem 
ber. The stroke of the rotary magnet, arnature 
is regulated by a further adjusting bollard 34 
which determines the resting position. At each 
rotary step the carriage is held in its operated 
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position by means of a detent member 35, shaped 
as shown, which is spring loaded So as to engage 
With the ratchet teeth and adjustable as re 
gards its resting position by means of the regu 
lating bollard 38. On the first rotary step a semi 
circular plate 3 fixed immediately above the 
ratchet members on the tubular carriage is ar 
ranged to enter a tooth. On the comb member 38 
fastened to the frame, in order that the carriage 
and WiperS may be Supported when the vertical 
ratchet member rides out of engagement. With the 
holding detent 39. 

Restoration of the carriage and wipers is ef 
fected in both directions of motion by a single 
helical spring 39 which encircles the fixed shaft 
and is contained in the tubular Wiper carriage. 
The Spring is Secured at one end to the shaft and 
at the other end to the Wiper carriage, so that 
during the setting operation of the switch it is 
both compressed and twisted, or alternatively 
stretched and twisted, depending upon the man 
ner in which it is secured, in order to store up the 
energy necessary for the restoring movement in 
both directions. 
Conveniently the wipers perform a so-called 

rectangular movement that is to say, when the 
SWitch is to be restored, the circuit is arranged 
So that the WiperS continue their rotation into 
an extreme position out of engagement with the 
banks, whereupon the Semi-circular plate 3 will 
leave the comb member 38 and the tubular car 
riage is then restored by Spring 39 to its normal 
position as regards the vertical movement. In 
this position the rotary ratchet 25 is lowered 
clear of the rotary retaining detent 35, and the 
WiperS are then rotated to the normal position 
below the banks where the Veitical ratchet men 
ber 2 re-engages with its holding detent 3 and 

- also COines up against a fixed Stop (not shown in 
the drawings) which is secured to the underside 
of the cast frame member. 
The wiperS are of a particularly light construc 

tion arranged for clamping to the tubular car 
riage in the manner shown in the drawings, and 
comprise essentially two flexible metal blades 38 
and 6 of the shape shown, which are insulated 
from each other and the Supporting bracket 2 
by Strips of insulating material and held together 
by means of Soft metal eyelets 83 and at the lat 
ter of which constitutes a cord hole. 
In the case of P. B. X. working where large 

groups of lines are involved, it is ofen desirable 
for the wipers to be restored in a rotary direction 
Only in Order that they may be raised into en 
gagement with the next level and in the absence 
of a release magnet particularly designed for this 
purpose, the Knechanism may readily be so ar 
ranged that the re-energization of the vertical 
magnet at this time will bring about the rotary 
release of the wipers. 
The manner in which this may be effected is 

clearly shown in the detached view, Fig. 2, from 
which it will be seen that the rotary holding de 
tent 35 is provided with a wedge-shaped exten 
sion 35 which lies in the operating path of the 
vertical pawl 26, and accordingly when the latter 
is operated it runs up the inclined face of the 
extension 45 and causes the rotary holding detent 
35 to be lifted clear of the rotary ratchet member 
25. With this construction the rotary holding 
detent will be lifted cieair of the ratchet teeth 
during each vertical step but this will not upset, 
the operation of the switch since the detent is 
Without function during this period. 
In the case of P. B. X. Working where a number 
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2,028,689 
of Small groupS are involved comprising for ex 
ample 10 lines or less in each group, the switch 
Will preferably be provided with what is known 
as a P. B. X. bank arc on which the required 
grouping is determined. Hitherto Such a P. B. X. 
bank arc has generally been constructed as a 
Substantially Semi-circular metal plate carrying 
rOWS of Screws Which serve as the contact points, 
and are wiped over by one or more auxiliary 

F. Wipei'S carried on the Switch shaft, the plate it 
Self being connected to earth and the last line 
in each particular P. B. X. group being marked 
by the removal of the elevant Screw. This con 
struction however is somewhat expensive owing 
to the necessity of tapping 100 holes and fitting 
the required Screws. In the present construction 
it is proposed that the bank arc shall be built up 
Of stamped metal plates carrying projecting con 
tactS Such as shown in the detached view in Fig. 
3, the pairs of plates constituting a single level 
being Separated from each other by an insulating 
strip 8 of Substantially the same shape but with 
out the indentations formed by the projections. 
The respective pairs of plates comprising the com 
plete bank are assembled between collars turned 
on the pillars 46 and 47, and are locked in posi 
tion by a skewer pin 48 which passes through all 
the plates. The marking of the last pin in each 
P. B. X. group is effected by breaking off the par 
ticular contact concerned and for this purpose 
the contacts are Suitably reduced in CroSS Section 
at the point. Where they join the plate to enable 
itS Operation to be carried Out in a simple manner. 
Although it might appear that this arrange 

ment does not offer the same flexibility as the 
Screwed pin arrangement since when Once a con 
tact is broken off it cannot be replaced, it should 
be explained that the apparent disadvantage is 
more than offset by the cheapness of the plates, 
and the ease by Which they may be removed and 
replaced by another set. Removal of a particular 
pair of plates may be made by Withdrawing the 
skewer pin 48, after which the plates concerned 
are slipped out of engagement with the support 
ing collars without upsetting the arrangement 
of the other plates in the bank. With this ar 
rangement it will be evident that re-distribution 
of the P. B. X. groups when desired may be car 
ried out in a simple manner. All plates are elec 
trically connected together through the mounting 
pillars 46, 4 and the skewer pin 48 and the in 
Sulating strip between the plates of a pair merely 
serves the purpose of preventing the upper wipers 
from engaging the same contact as the lower 
wipers when the last line in a group is encoun 
tered. Its function in this respect will be readily 
apparent from Fig. 4 which shows a typical level 
of 20 contacts split up into four groups in the 
manner Suggested by the brackets, and deter 
mined by breaking off the 7th and 10th contacts 
in the upper level and the 8th and i0th contacts 
in the lower level. The wipers are shown dia 
grammatically as standing on the last line of the 
first group in the upper level, where it will be 
seen that the leading Wiper blade 49 is prevented 
from engaging the same contact as the lower 
wiper blade 5 by the separating strip of insulat 
ing material 3. 

Preferably in this construction the assembled 
bank is provided in the form of a gate shown as 
5 in Fig. 5 which is hinged on the pin 52 to a 
bracket, 53 fastened to one of the bank rods 54. 
Normally the bank will be swung into position 
and locked by a suitable catch so as to lie con 
centric With the P. B. X, wipers 49, 50 and 55, 

3 
but when access is required to the main banks 
and WiperS the complete arc is hinged outwards 
away from the switch. The P. B. X. wipers are 
Secured to the tubular carriage in the same man 
ner as already described for the main Switch 
WiperS, and are of Similar construction except 
that tWO pairs of blades are provided in one as 
Sembly and are shaped so that the contact end 
of both pairs may lie in the Same plane and en 
gage with the same level of contacts. All four 
blades are electrically insulated from one another, 
and by means of the 200-point bank it is possible 
to provide P. B. X. facilities over 200 lines, which 
are split up into any number of groups With the 
proviso that each group shall contain not less 
than two or more than ten lines. The complete 
200-point bank occupies Substantially the same 
space as the 100-point bank hitherto provided, 
and as it is built up of separate pairs of plates 
which are complete in themselves it offers con 
siderable economy in cases where a Small number 
of P. B. X. groups are required since only the 
levels of contacts which are actually inecessary 
need be provided. 

All mechanically-operated springs are mounted 
at the top of the Switch on a, common plate which 
is readily removable as a single unit or alterna 
tively the spring sets themselves may ba bodily 
removable by withdrawing the associated bracket 
fixing ScreWS. 
provided in which case the opposite end of the 
bracket will be provided with a bumped-up pro 
jection which registers with a hole in the plate 
So as to line up the Spring Set in its proper posi 
tion. The common plate which is assumed to 
bridge the switch fraine inay be seen in Fig. 5 
marked 56 and for convenience in drawing it is 
shown as carrying only one set of springs desig 
nated 5, although it will be appreciated that 
actually a number of Such sets are provided which 
are fastened in line across the plate. These 
Springs are arranged to be operated fiOlin levers 
of the various shapes shown which pivot on the 
pins soWn dotted, and are actuated froin the 
plates 53 and 59 carried by the wiper carriage. 
Actually the plate 58 is a modification of the 
semi-circular plate 3 shown in Fig. 1 and to this 
extent Figs. i and 5 do not strictly correspond. 
the plate 58 however performs the same func 
tion of Supporting the carriage during the rotary 
novement and also serves for operating various 
mechanical spiring sets. The additional plate 59 
lying on top of the plate 58 is provided for the 
purpose of operating What are known as normal 
post Springs and is Supported by the Wipe car 
riage but is free to rotate independently thereof 
about the shaft, so that it partakes of the vertical 
movement only but is not influenced by the sub 
Sequent rotary in overinent of the Carriage during 
the normal setting of the wipers on to the de 
Sired contacts. For facilitating the uilderstand 
ing of the arrangement, the plates 58 and 59 and 
asSociated Wiper carriage are shown as With 
drawn downwards away from the Spring operat 
ing levers, and the dotted extension lines are 
intended to indicate the position taken up by the 
levers when the assembly is in its normal posi 
tion. 

Considering low the mechanical operations in 
volved, it should be explained that With the Wiper 
carriage in its Ornal position the end face 53d. 
of the projection on the plate $3 bears against 
the extended airn of the off-noi'nal-spring-oper 
atting lever N at the point Si, thereby holding the 
Spring Set in its normal position under strain. 

Only one fixing screw need be 3 
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4. 
When the Wiper carriage is raised during the 
first vertical step, the extension 58a of the plate 
58 is raised clear of the lever NSo that the latter 
then moves under spring pressure in the direC 
tion indicated by the arrow to enable the Off 
normal spring assembly to take up its operated 
position. 
When a level is attained at Which the Opera 

tion of normal post SpringS is neceSSary, One Or 
other of the stepped extensions on the plate 53 
will bear against the roilers 5 or $2 fastened to 
the operating levers NP or NP2, either or both 
of which Will then be tilted in the direction indi 
cated by the arrows to operate the respective 
spring assemblies substantially identical to 5. 
It will be seen from the drawings that the operat 
ing rollers on the levers NPE and NF2 may be 
Secured in any one of ten positions depending 
upon the level on which the operation of the 
normal post Spirings is desired. 

Spring combinations of any Well-known type 
may be employed but those of the anti-bounce 
type shown in the drawings are preferred. The 
anti-bounce characteristic of these Springs is at 

5; tained in the present instance by COInsiderably 
reducing the effective length of the Stationary 
spring arms in the combination. For this pur 
pose the clamping plates at both ends of the 
assembly and also the separating insulatOrS en 
ployed are provided with the extension 63 which 
serves to hold rigid a certain portion of the Sta 
tionary Springs in the assembly to enable the 
desired result to be achieved. 
When the wipers take their first rotary step 

into engagement with the banks, the plate 58 
nakes a clockwise novernent and the Operating 
role Of ever NR, which is acconinodated 
during the vertical movement in the groove 5 is 
now caused to ride out on to the circumference 
of the plate thereby operating the normal rotary 
Set of SpringS ShoWn. 

In case the Switch is functioning as a group 
Selector and all the Outlets on the level Selected 
prove busy, the Wipers Will be eventually moved 

5 to their 11th position which is unwired as regards 
a trunk connection, and in Order that the condi 
tion of the circuit may be altered accordingly, 
the extension 58a of the operating plate is caused 
to come into contact, with the roller 6 of the 
lever S which thereupon takes a novernent in 
the direction indicated by the ari'OW to Operate 
the can SpringS. 
No further changes take place in the condi 

tion of the mechanically operated Springs until 
the Switch is released in the manner already de 
Scribed, and accordingly Wher the WiperS are 
moved into their 12th position the point 58b on 
the operating plate Will move clear of the Sup 
porting comb 38 so that the Wiper carriage con 
mences to fall to its vertical normal position. At 
the Sane time the noverent of the Operating 
plate 58 into its 12th position causes the exten 
Sion 58a, to move away from the operating roller 
66 on the lever S SO that the can SpringS are 
immediately restored, While moreover the slot 58c 
will now be set opposite the operating roller 65 
Of the lever NR, Which recedes therein and 
brings about the restOration of the normal rotary 
SpringS. 
In order that the normal post Springs shall 

also be released at this time a pin 53 which is let 
into the plate 53 is arranged to engage the left 
hand end of the ever 58 which thereupon moves 
a short distance in a clockwise direction. So that 
its right-hand end moves clear of the Operating 
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rollers SS and 62 and levers NP and NP2 are 
allowed to recede to restore the respective Spring 
SetS. 
When the carriage has fallen to its normal pO 

sition the rotary holding detent is no longer in 
engagement with the rotary ratchet ninenber and 
as previously explained the Wipers are then ro 
tated back to normal by the restoring Spring. In 
Order to ensure that the normal rotary SpringS 
are not again operated during the return move 
ment of the WiperS below the blanks, the respec 
tive Operating rollers 66 and 64 are reduced in di 
ameter at their lower ends Suficient to clear the 
plate 58. 
When the wiper carriage arrives in its fully 

restored position, the extension 58a of the oper 
atting plate Connes into contact With the exten 
Sion. On the lever N and rides along its face for 
a short distance, during Which time the lever 
is again tilted to restore the Off-normal Springs 
to their normal condition. It will be noticed 
that the Operating arm of the lever N is provided 
with an extended lip which is bent over, and this 
enaioles the proper functioning of the lever in 
relation to the Operating plate 58 when the wipers 
are restored in a vertical direction only without 
having previously performed their rotary move 
ment as Will appear in connection with the digit 
abSOrbing feature to be described later. 
The vertical and rotary interrupter Springs al 

though not ShOWn are mounted at opposite sides 
of the common plate and operated direct from 
the imagnet arnatures. The operation of the 
rotary interrupter Springs will be readily appre 
ciated from reference to Fig. 1. When it is ex 
plained that the armature 20 is provided with an 
arm extending vertically arranged to actuate di 
rectly the associated spring set which is prefer 
ably nounted at the extreme right-hand side of 
the common plate. 
The actuation of the vertical interrupter 

SpringS presentS rather more difficulty since if 
they are to be mounted at the extreme left-hand 
Side of the common plate it is necessary that the 
Vertical noVement of the vertical magnet arma 
ture Shall be COnverted into a horizontal move 
ment in Order that the Springs may be operated 
in a manner Similar to the others mounted on 
the plate. For this purpose it is proposed to emi 
ploy a small bell-crank ever of the shape 
shown in the detached view, Fig. 6, which will be 
pivoted On the pin 39 screwed into a convenient 
position in the Switch frame. One arm of the 
bell-crank lever O is arranged to bear on a Small 
projection On the vertical magnet armature 
While the other arra is provided With an insulated 
buffer and is arranged to bear against the spring 
set to be operated. At each movement of the ver 
tical magnet armature, the bell-crank lever is 
rocked and the associated Spring set is therefore 
operated with a horizontal movement in a man 
ner appropriate to its fastening. 

If the SWitch is to be used in circumstances 
where absorption of one or more of the setting 
digitS is desirable, it will be preferable to arrange 
for the release of the carriage and wipers in a 
Wertical direction only, in Order that they may 
be restored to their normal position in the mini 
mum amount of time so as to be ready for the 
next train of impulses. It will be realised that 
under these Conditions the releasing time must 
always be less than the pause provided between 
successive trains of impulses, and the rectangu 
lar release Operation enployed in ordinary work 
ing would seriously reduce the margin of safety 
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2,028,689 
in this respect. In order to obtain direct vertical 
release the Switch is provided with an auxiliary 
magnet of small dimensions as compared with 
the main driving magnets, which is preferably 
mounted below the cast frame and is arranged 
upon operation to move the vertical holding de 
tent 30 out of engagement with the vertical 
ratchet member so that the carriage and wipers 
immediately fall to the normal position. The 
necessity for the turned over lip on the off-nor 
mal-spring-operating lever N as shown in Fig. 5 
will now become apparent, since when the pro 
jection 58a of the operating plate falls against 
the end of the lever N it will ride over the in 
clined portion, So as to bring about the move 
ment of the lever which is necessary to restore 
the off-normal spring sets to their normal condi 
tion. 

Wertical wipers and banks when required Will 
be provided in the manner shown in Fig. 7 and 
comprise essentially a Vertical wiper carriage 2 
arranged to slide on the guide bar 3 which is 
preferably secured between the underside of the 
frame casting and the lower bridge piece shown 
in Fig. 1. Two sets of wipers and banks are pro 
Vided Which are insulated from each other so 
that 20 Separate contact points may be closed 
in pairs. The vertical bank 4 which is double 
sided is fastened to one of the bank rods or al 
ternatively to One of the side angle members 
Such as 2 in Fig. 1, and comprises two rows of 
ten contacts and two metal plates such as 73 
arranged back to back, fastened to the vertical 
Wiper carriage are the Wiper blades 5 and is 
arranged to slide vertically over the bank so as 
to connect the respective contacts in turn to the 
metal plates, thereby completing the electrical 
connection. The vertical Wiper carriage is cou 
pled by means of an extended limb 8 to a chan 
nelled ring 3 claimped to the main wiper car 
riage in the manner ShCWn, and it will be ap 
preciated from this arrangerinent tinat the ver 
tical carriage will be caused to take the vertical 
setting of the main wiper carriage but is not 
influenced by the Subsequent rotary movement. 
The contioling relays are Secured to a mount 

ing plate of the Well-know tray-shaped con 
struction designated 8 in Fig. 8 in which the re 
lays are not shown in detail but the position they 
occupy is indicated by dotted lines. As illustrated 
the mounting plate is arranged to pivot on the 
screws 8. One on each side of the cast frame and 
is locked in position by the screws. With this ar 
rangement, when the Switch is removed from the 
shelf the relay plate may be hinged backwards in 
the manner shown to give acceSS to the mechani 
cally operated Spirings mounted immediately be 
low. This faatue of hinging the 'elay mounting 
plate is not absolutely essential but it is a facil 
ity which is easily provided with the present con 
struction. The condenSerS 82 are mounted at the 
back of the relay plate in the Inanner shown on 
a second plate 23 which is L-shaped and pivoted 
at the point 84, and is arianged to clip into posi 
tion by means of bumped-up portions on the lugs 
85 Which spring into slots cut in the Sides of the 
relay mounting plate. Access to the Wiring at the 
rear of the relay mounting plate may be had 
by pulling the plate 83 from the bottom so that 
it hinges at the point 84 outwardly. It will be 
appreciated therefore that the plate 83 in addi 
tion to supporting the condensers also completely 
encloses the rear of the relay mounting plate and 
therefore acts as a dust cover. The main dust 
cover (not shown) Which is fitted over the front 
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Of the SWitch is arranged to envelop both the re 
layS and the Switch mechainism, and is supported 
On the guide plate 85 riveted to the top of the 
relay plate, and clipped in position behind the 
pins 8 and 88. Preferably the spring connecting 
jack Will be inounted on the back of the plate 
which carries the mechanically operated springs 
and as the relay incunting plate is arranged to 
be 'enovable therewith it will be appreciated that 
all electrical Wiring nay be made quite apart 
from the mechanical movement. 
One arrangement of mounting the contact bank 

and SWitch mechanism. On the shelf is shown in 
FigS. 9 and 9a this arrangement being particularly 
Suitable for the constiuction illustrated in Fig 1. 
The shelf is shown in Fig. 9a and is arranged as 
a tWO-piece construction comprising at the top 
a preSSed plate 88 bent at right angles and below 
a flat piate 69 Supported at its ends by substan 
tial bracket inenbers S. The upper shelf mem 
ber 83 Supports along its vertical side the shelf 
jacks 3, while the lower shelf member 89 is mov 
able So as to be suitable for one, two or three 
banks depending upon the capacity of the switch. 
in the drawings the banks are shown as clamped 
together in a single unit and although this is not 
aioSolutely necessary an appreciable saving is 
effected in the vertical dimension by the elimina 
tion Oi intervening clamping nuts. As is the gen 
eral practice the bainks are threaded on to rods 
Such as S2 the ends of which extend above and 
below the rinointing shelf to provide a locating 
inea,InS for the necinanism and controlling relays. 
Conveniently a groove is turned in the upper ends 
of these rods to accomlinodate a spring clip 93 of 
hairpin shape Which is inserted between the up 
per bank plate and shelf member 88 to hold the 
1ods in position. If the banks are required to 
be additionally Secured to the shelf this may be 
effected by extending certain of the clamping 
bolts through holes in the shelf members. The 
inlechanism shown diagrammatically in Fig. 9 
is provided with two holes in the base of the cast 
frame imember which accommodate the upper 
ends of the bank rods, while the lower ends are 
cial ped into recesses in the lower bridge piece 
33, corresponding to 4, Fig. 1, by means of the 
hooked Ciamping members 96, in a manner which 
may be more readily appreciated from the per 
Spective View, Fig. 1. With this arrangement the 
Switch is readily renovable from the shelf and no 
inconvenience is caused in lining up when it is 
replaced since the clamping means are self 
centering. 
When the switch (Fig. 9) is in its mounted po 

Sition on the shelf (Fig. 9a), the base of the cast 
frame member seats itself on the shelf plate 88 
and the Switch jack SF comes into register with 
the Springs of the shelf jack 3, to complete the 
electitical connections. 
Another inethod of mounting the contact banks 

and mechanism. On the shelf is shown in Figs. 10 
and 10d., from Which it will be seen that the ver 
tical angle plates (Fig. 10) extending from the 
front of the SWitch are now dispensed with, and 
the bank rods 93 are threaded directly into the 
base of the cast frame member 99, and carry at 
their lower ends the bridge piece 0 which serves 
as the lower support for the fixed shaft and wiper 
carriage indicated by the dotted lines. The light 
shelf members used in the previous arrangement 
are replaced by a single sturdy member O (Fig. 
10d), preferably a length of angle iron of suit 
able croSS connection, arranged to carry along 
its Wertical side the shelf jacks 02. 
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6 
tact banks are constructed as a single unit and 
are provided with extended clamping bolts SO 
that they may fasten directly to the shelf. 
To provide a, means for correctly locating the 

mechanism. When it is mounted in position. On the 
shelf, the holes in the upper and lower bank 
plates 3 aid 34 are slotted in the manner 
shown in Fig. 11 Sufficient to pass the turned 
down portion of the bank rods. With this ar 
rangement the mechanism will be positioned over 
the shelf by a horizontal movement and then 
lowered until the base of the cast frame mem 
ber 99 seats itself on the shelf f . In this posi 
tion the Switch jack 5 registers with the shelf 
jack 2, and the large diameter portions of 
the bank rods enter the holes in the bank plates 
thereby lining up the wipers with the banks. 

In case the SWitches are to be transported 
from One place to another in position on the 
racks they may be definitely locked in place by 
means of a Securing screw which paSSes through 
a hole in the Switch frame and is threaded into 
the in Ounting shelf A. 
The second arrangerient of mounting is to be 

preferred in that the front angle plates and 
i2 shown in Fig. 1 are dispensed with, and it 
is therefore possible to remove the vertical mem 
bers. On the cast fraine to which they were Se 
cured, thereby considerably opening up the 
SWittgh mechanism and facilitating adjustment. 
When this is done the upper bridge plate 3 Will 
also disappear in the form shown, and will be 
replaced by an auxiliary bracket member Secured 
to the top of a pillar extending upwards from the 
cast frame in SubStantially the position occupied 
by the comb neinber 38 for Which it Will also 
Serve as a Support. 

In order to effect a still further increase in the 
speed of operation, the vertical and rotary move 
ments may be arranged as Separate units and 
quite distinct from each other, So that in Oper 
ation the vertical novement Will not be burdened 
by the weight aind parts having a purely rotary 
function, while similarly the rotary movement 
Will not be burdened by parts having a purely 
vertical function. The reduction in inertia, thus 
obtained should enable higher hunting speeds to 
be obtained. 
According to the invention therefore, an in 

proved switch is provided, of particularly con 
pact design and constructed of a plurality of 
units which are complete in themselves thereby 
offering distinct manufacturing advantage over 
Similar type Switches hitherto constructed. 

I claijin: 
1. An autoninatic Switch having a Wiper shaft 

and mechanism for inowing the same in a vertical 
and rotary direction, a plurality of contact Spring 
sets, means for Operating Said Springs by the me 
chanical movement of the shaft, Said spring sets 
mounted in a plane transverse to the plane of 
the wiper shaft, and means for operating said sets 
at different positions of the wiper shaft, 

2. An automatic Switch having a Wiper Shaft 
movable in vertical and rotary directions, a mag 
net having means for rinoving the shaft in a 
vertical direction, and means operated by said 
magnet after the shaft has been moved in its 
rotary direction for releasing the shaft. 

3. An automatic SWitch having a bank of COin 
tacts, a Wiper shaft, means for noving the Shaft 
in a longitudinal and rotary direction, means for 
releasing the shaft, said means effective to cause 
a forward rotary movement, a longitudinal 
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movement and a return rotary movement if re 
lease is initiated after a rotary movement of the 
shaft has taken place, and to cause the shaft to 
release Over the same path over Which it Was 
operated in case release is initiated before rotary 
movement thereof has taken place. 

4. An automatic SWitch having a bank of con 
tacts, a Shaft carrying WiperS cooperating there 
With, means for operating said shaft in a Wertical 
and rotary direction to bring Said Wipers into en 
gagement With certain contacts of Said bank, an 
auxiliary wiper, an auxiliary bank of contacts 
therefor mounted on the front of the Switch, 
Said auxiliary bank pivotally mounted and 
adapted to SWing out to permit acceSS to the first 
bank and Wipers. 

5. An automatic Switch as claimed in claim 
4 in Which the auxiliary bank comprises a plate 
for each longitudinal step of the SWitch, each 
plate having projections corresponding to each 
rotary Step of the Switch, each projection hav 
ing a Weakened portion permitting breaking off 
Of projections readily. 

6. An automatic SWitch having contacts, a 
Wiper shaft, a tubular carriage slidably mounted 
On Said shaft and also movable in a rotary di 
rection thereon, wiperS mounted on the carriage, 
and a Single helical Spring for restoring the car 
riage in both directions of noverneint. 

7. An automatic Switch as claimed in claim 6 
in Which the WiperS are Secured to the carriage 
by Soft metal eyelets, One of Said eyelets Of Suf 
ficient diameter to form a cord hole through 
Which Wires leading to the WiperS Inay paSS. 

8. An autoimatic switch having a Switch shaft 
carrying Wipers, raeans for moving Said shaft in 
longitudinal and rotary directions, a spring set 
operated. When the shaft moves off normal, an 
other spring set operated when the shaft takes 
its first rotary motion, other spring SetS oper 
ated in different positions of the shaft, and a 
single member for operating all of Said SetS. 

9. An automatic Switch having contacts ar 
ranged in levels, a shaft carrying wipers co-oper 
atting With the contacts, ineans for raising the 
shaft step by step to different levels and means 
for rotating the shaft to carry the wipers over 
the contacts of a level, means controlled by Said 
first means for releasing the Shaft in its rotary 
movement only without releasing the shaft in its 
vertical movement, said first means thereafter 
Operable to raise the shaft to bring the Wiper's 
to the next level. 

10. An automatic Switch having contacts, a 
wiper shaft carrying wipers for engagement with 
any of Said contacts, a magnet having a pawl 
for raising the shaft, a magnet for rotating the 
Shaft, a rack of ratchet teeth engaged by the 
pawl of the first maginet to raise the shaft, said 
rack being attached to the shaft in Such a man 
ner that it is moved out of range of the pawl 
When the Shaft is noved in its first rotary nove 
ment. 

11. An automatic Switch having contacts ar 
ranged in levels, a shaft carrying wipers, means 
for operating the shaft to a level and rotating 
the same to step the wipers over the contacts 
of a level, auxiliary wipers, a pair of toothed 
plates for each level, a strip of insulation separ 
atting each pair, Said insulation preventing the 
auxiliary Wipers from both engaging the re 
maining tooth when another tooth is broken off 
in a particular position. 

ROBERT N. SAXBY. 
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