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The present invention relates to electromag 
netic relays particularly of the kind which are 
.used in telephone and like signalling systems. 
Such relays usually consist of an electromagnet 
consisting of a straight core with winding, 2. heel 
piece and an armature pivoted with respect to 
the heel piece and a bank of contact springs 
mounted on the back of the heel piece and ar 
ranged in various combinations depending upon 
the use to which the relay is to be put, which 
contact springs are operated by the movement 
of the armature. Such a construction of relay 
has certain disadvantages. From the manufac 
turing point of view it is necessary to assemble 
a large variety of contact spring combinations 
to cater for the different uses to which the re 
lays are put and the number and nature of 
spring combinations required. Furthermore the 
various contact springs require to be individually 
adjusted which due to the bank formation is 
liable to affect the adjustment of other contact 
springs so that the greater the number of con 
tact springs the more is the adjustment required. 
A further disadvantage is the irregular shape 
of the relay which does not conveniently lend 
itself to protection from dust by a cover and in 
particular by a cover which can be hermetically 
sealed, so that the contacts may operate in an 
enclosed chamber and in a non-oxidising atmos 
phere. Another disadvantage of the present 
construction is that the assembly involves a 
number of operations which result in individual 
adjustments being required to every relay, such 
adjustments being-dependent upon the degree 
of tightness with which screws are forced home 
as well as upon variations in thickness of the 
insulating members and the springs themselves. 
This necessitates considerable skill in the as 
sembly of the relay to do this in a cheap and 
reliable manner. 
The object of the present invention is to pro 

vide a construction of relay which enables the 
above defects to be largely. overcome and to this 
end according to one feature of the invention 
the component contact springs of each spring 
combination used in a relay are secured in posi 
tion in separately detachable units preferably 
by moulding so that it is only necessary to stock 
a limited variety of spring combination units 
such as “makes,” “breaks,” changeovers,” 
which can be combined in any order and num 
ber within the capacity of the relay. 
According to a second feature of the inven 

tion which is particularly advantageous but is 
not exclusively limited to relays having a plu 
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rality of detachable spring combination units a‘ 
novel method of assembly is employed in which 
an embracing member‘ or casing co-operates 
with the component parts of the relay to secure 
the parts together and complete the'structure 
of the relay, for instance the component parts 
may be placed in succession in the embracing 
member or casing and ?nally secured in their 
correct relative positions by a ?nal securing’ 
operation thereby reducing the securing opera 
tions, of which quite a number are required in 
the known type of relay, to a single operationv 
and in particular to an operation which does 
not call for further adjustment of the contact 
springs. 
A further feature of the invention which 

while ‘particularly advantageous for use in con 
junction with a relay _is not exclusively limited 
tohaving a plurality of moulded spring com 
bination units and assembled within an embrac 
ing member or casing so as to reduce the secur 
ing operations required consists of arranging 
that the operating member or members of the 
contact spring combination moves in the same 
direction as and in line with movement of the 
armature. By this means it is possible for the 
spring combinations to be mounted in line with 
the core of the relay and secured in a tubular 
casing. ' 

The protection of the contact from dust ac 
cording to a subsidiary feature of the invention 
is effected either by moulding the individual 
spring combinations in capsules having ?exible 
sides or moulding the spring combinations with 
in a ?xed annular member having ?exible ends 
but including all the spring combinations re 
quired or providing a moulded cover for the re~ 
lay, its armature and operating parts as well 
as for the spring combinations. 
These and other features of the invention will 

be better understood from the following descrip 
tion of one method of carrying the invention, 
into effect described with reference to the ac 
companying drawing comprising Figures 1 to 7. 
Of these ?gures Figs. 1-4 show various views 

of one form of relay embodying the various 
features .of the invention although it will be 
understood that the invention is not limited to 
such a construction but extends to any relay 
construction falling within the scope of the ap 
pended claims, Fig. 1 showing a part sectional 
longitudinal view of the heel and of the relay 
assembled inside a moulded insulating case of 
tubular form each spring combination unit such 
as “makes,” “breaks," “change-overs," etc. being 



2 
in the form of an individual capsule. Fig. 2 
shows a sectional view through the line VW 
in Fig. 1. 

Fig. 3 shows a sectional view of the arms-‘ 
ture end or the relay, which view is taken at 
right angles to that of Fig. 1, that is to say, 
looking in the direction designated X in Fig. 1, 
while Fig. 4 shows a sectional view through the 
line YZ in Fig. 3. 

Fig. 5 shows an enlarged semi-diagrammatic 
representation of a sectional elevation of a 
typical one of the capsules of the relay, while 
Fig. 6 shows a plan view of such a capsule in 
which for the purpose of showing the shape of. 
the contact springs therein the upper ?exible 
‘face or diaphragm is assumed to have been re 
moved. 

Fig. 7 shows a spider spring arrangement for 
enabling the relay armature to be centered with 
out having to rely on the sides of the moulded 
case, so enabling friction to be reduced. ' 
Referring now to Figs. 1-4, themain body of ' 

the relay comprises a moulded insulating tube 
ll which is closed at the left-hand end in Fig. 1, 
and which has a cap ll (Fig. 3) which when se 
cured in position closes the other end. The case 
may be moulded of suitable material such as in 
any 01 the known synthetic resin materials and if 
preferred a transparent insulating plastic mate 
rial may be employed instead so that the opera 
tlon of the relay alter assembly and sealing may 
be observed at any time. ' 
The whole relay including the operating wind 

lng, heel-piece, armature and capsule spring com— 
bination units are assembled inside this tube 
which forms part of the structure of the relay 
and which serves to support the various com 
ponents thereoi in the correct relationship to 
each other. 
Before consideration is given to the mode of 

assembly of the relay, an examination will be 
made 0! the contact spring combination units 
which when assembled within the case together 
form the spring-set build-up. 

It will be understood that the various units are 
built-up as different standard items such as 
"makes,” “breaks," “change-overs,” “make be 
fore break change-overs," so-called “Y break” or 
“break last" units and so on. These items are 
stocked in the individual forms and are the same 
for all general purpose relays, the production of 
any such relay consisting of taking the appro 
priate contact units out of stock and assembling 
them as will be described later in the description. 
As shown the units are in the form of capsules 

> which can be individually sealed. the interior being 
either exhausted or ?lled with an inert gas but ii 
the tube III is sealed, there is no necessity for the 
individual contacts to be sealed and so the unit 
can consist of a structure without an enclosed 
chamber ‘as will be readily appreciated. Alter 
natively the springs only may be kept in stock 
and the particular combinations required moulded 
in'position as a whole. 

Considering now the construction of a typical 
capsule "make" contact unit such as is shown 
in Figs. 5 and 6, it'will be seen that this com 
prises an outer annulus I! which may be moulded 
from the same material as the relay case it), and 
two ?exible end i'aces or diaphragms I3 and H 
which may be also 0! the same material but of 
suf?cient thinness to enable such movement as 
is required to close or to open the contacts, as the 
case may be, to be obtained with a minimum 
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2,369,331 
effort. Carried by the ?exible end faces l3 and 
i4 is a cylindrical central pillar l5 which is also 
of moulded insulating material and which is pro 
vided with a small projecting tongue l8 (Fig. 6) 
by means of which it supports the lower contact 
spring H. The two contact springs l1 and ii 
extend through and are sealed in the annulus H 
at a proper distance from each other and curve 
round on either side of the pillar l5, while they 
terminate in winding tags which are bent at 
right angles to the plane of the capsule. Botn 
springs are downwardly tensioned, spring l8 en 
gaging with a moulded tongue in the annulus l2 
and spring i1 engaging with the projection on 
the central pillar l5. Preferably the contact 
springs are moulded in position and can be indi 
vidually adjusted. By suitably dimensioning the 
pillar or operating member I5 with respect to the 
annular or ?xed supporting member I! for in 
stance by making the thicknesses exactly equal 
the adjustment of the contact springs of each unit 
will be substantially independent of the adjust 
ment of other secondary units on either side 
thereof. 
When the pillar i5 is caused to commence to 

move upwardly the diaphragms l3 and I4 dis 
tort and so allow this movement to take place 
and in so doing the pillar carries the spring 11 
into contact with contact spring ill, the move 
ment prior to contact being determined by the 
relative positions of the projector 16 on the pillar 
and the projection on the annulus ring l2. Simi 
larly, when the upward pressure is removed from 
the pillar the tension on the springs assisted by 
any force which may be exerted by the distorted 
diaphragms causes the pillar to restore to the 
position shown in Fig. 5 when the contacts are 
opened. 
In the case of a changeover combination the 

third contact spring required will be located be 
low the spring H and will be tensioned upwardly 
against a second tongue which will be provided in 
the annulus l2. Other types of spring combina 
tions will be dealt with in whichever manner 
proves most convenient. 
The assembly and construction of the di?erent 

types of capsule units it is proposed to effect by 
machine from the component mouldings and con 
tact springs. In particular the thickness of the 
outer annulus andcentral pillar in each case will 
be made as closely alike as possible so that ii a 
number of capsules are laid together as shown in 
Fig. 1, then the outer rings will form a virtually 
continuous tube and the pillars will form a con 
tlnuous column. This ensures that all spring 
combinations are interchangeable with one an 
other in the pile without the necessity for re 
adjustment, and further ensures that spring com 
binations after having been taken from stock, can 
be assembled in a pile without there being any 
need for adjustment thereof. 

Considering now‘ the assembling together 0! 
the relay components, it will be noted from Fig. 5 
that the connecting tags of the contact springs 
in the capsule which may be in rod or strip form 
are bent at right angles to the plane thereof, 
and the first part of the assembly is to drop 
the capsule contact units required into the tube 
l0 so that the connecting tags which locate in 
different longitudinal recesses in the walls of the 
case project through radially displaced holes 
around the circumference of the base of the case. 
Conveniently the tags would be of uniform length 
and could be cut when in position so that all tags 
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project the same distance. As the space in the 
tube allocated for the capsule units is constant it 
the full number of capsule units is not required 
the vacant space can be taken up by a blank or 
blanks consisting of an outer annulus only and 
which will be inserted into the tube case prior to 
the insertion of the capsule units. 
A circular operating plate l9 (Figs. 1 and 3) 

and the operating rods 20 and 2| (Figs. 1 and 3) 
are next dropped into position. These comprise 
simple resinous mouldings, the former transmit 
ting the pressure of the operating rods in re 
sponse to an operation of the relay armature to 
the central pillars [5 of the capsules and being 
held in place simply by this pressure and by 
location within the outer case Ill. The operat 
ing rods are passed through holes in inwardly 
projecting members of the moulded case shown 
in Fig. 4. 
The electromagnetic operating element is now 

inserted in position. This comprises a winding 
22 wound on a core 23 screwed or otherwise se 
cured to or integral with a U shaped heel-piece 
24. This element is kept in place as shown in 
Fig. 3 by an abutment of the moulded shell case 
which engages with the closed end of the U 
shaped heel-piece, While the top ends of the U 
limbs are each provided with a projecting lip 
which engages in recesses in the case Ill. When 
the heel-piece is pushed into position in the 
moulded shell it will be understood that the 
shell will be slightly distorted by pressing on the 
sides until it forms a slightly oval shape so as 
to enable the projecting lips to enter and po 
sition themselves opposite the recessed holes 
therein. When this has been done and the pres! 
sure is released, the heel-piece, and the winding 
core will remain locked in position substantially 
as shown in Fig. 3. 
The magnetic disc-shaped armature 25 is now 

dropped in being supported by the rods 20 and 
2! at a predetermined distance from the end of 
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the core and the top cap II is pressed home to , 
complete the assembly in which position it is se 
cured by suitable sealing means; a centering spi 
der. 26 or its equivalent is interposed between 
these two items to hold the armature against 
the rods 20 and 2|. When the winding is ener 
gised the armature is attracted to the heel-piece 
and winding core and in so doing displaces the 
operating rods 20 and 2| to the left as seen in 
Fig. 3. This movement is communicated via the 
pressure plate l9 to the central pillars of the 
group of capsules, and when these are moved 
relative to the outer rings the various spring 
combinations will be operated. 
On de-energisation of the winding the pressure 

exerted by the displaced contact springs in the 
various capsules together with the pressure ex 
erted by the distorted diaphragms operate to re 
storethe operating rods and in turn the arma 
ture to the normal position shown in Fig. 3. 
In a preferred construction, the members I! 

are provided with recesses on one side and bosses 
on the other, the boss of one member ?tting neat 
ly into the recess of the other member whereby 
the capsules are centrally located with respect 
to each other, the face of the disc I! opposite 
the end capsule is ?tted with a recess or boss 
to engage with the boss or recess of the pillar 
E5 of the end capsule. On the opposite face are 
two recesses into which the ends of the rods 20 
and 2! are adapted to be ?tted preierably in 
such a way that the rods are supported during 
assembly in an upright position independently 
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of any support from the wall of the casing so 
that after the electromagnet is placed in posi 
tion, and the armature, the other ends of the 
rods 20 and 2i will readily enter into recesses in 
the race of the armature. The armature in turn 
is supported centrally by the spider and conse 
quently the whole movement of the armature 
and connecting rods and pillars I5 can be e?ected 
without any sliding or rubbing action. , 
Although a method of electrical connection to 

the winding is not shown it will be understood 
that this can be effected in a similar manner to 
that involved in making connection to the cap 
sules by providing contact tags supported and 
insulated in the U shaped heel-piece’ and passing 
through one pair of slots in the casing I 0 as 
shown in Fig. 2'. It will be moreover noted from 
reference to Fig. 1 that two threaded holes are 
provided, which extend part way through the 
closed end of the container, these holes being 
provided for the purpose of securing the relay 
to the mounting plate. Alternatively the tags 
could be arranged to engage springs in a holder 
so as to permit of ready interchange. 

It will have been noted that no screws are re 
quired in the relay assembly, and this operation 
is therefore rendered very simple. The provision 
of an over-all cover on the relay for all compo 
nent parts thereof provides immunity from dust 
troubles and obviates the necessity for provision 
of separate covers either on an individual or 
group basis. The use of a moulded tube form 
of exterior case enables a number of relays when 
mounted on a base plate to present a very neat 
appearance owing to the absence of projecting 
parts. The metallic parts on the relay are small 
in number and are simple in construction; the 
main bulk of the relay, which comprises insu 
lated moulding materials,- can be produced in 
quantity at a very low cost making the relay 
cheap to manufacture. 
An advantageous feature of the relayis that 

when it is to operate under straightforward non 
marginal conditions no adjustment whatever 
should be necessary after assembly. In the-‘cases 
where the relay has to meet reasonably widely 
spaced operate and non-operate current values, 
or where it has to have controlled slow-to-oper 
ate or slow-to-release times in which case a cop 
per slug will be provided, then any of the known 
forms of air gap control can be incorporated on 
the armature plate. 
While it is expected that the relay will meet 

most of the present day circuit requirements it 
is appreciated that some special consideration 
will have to be given to special requirements such 
as obtain in the case of impulsing relays, mar 
ginal relays, polarised relays, and so on.v 
The relay as already outlined provides a com 

pletely dust-proof construction; but in circum 
stances where the contacts have to operate un 
der onerous circuit conditions it may prove de 
sirable to evacuate one or more of the capsules 
or even to evacuate such capsules and afterwards 
inject into them an inert gas. A further alterna 
tive to which the design according to the inven 
tion particularly lends itself, is to seal the con 
necting wires in the bottom of the ‘tube and 
to seal the top cap in position and it would then 
be possible to evacuate the whole relay and then 
to inject an inert gas, instead of dealing with the 
separate capsules. 
This would give two advantages in addition to 

simplifying the capsule construction, ?rstly, that 
no plating or other protection would be required 
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on the metallic parts of the relay as these parts 
would be completely protected from adverse cli 
matic conditions, while the capsules themselves 
need not be made closed units as described and 
in fact could be provided with one diaphragm 
only thereby simplifying manufacture thereof. 

If the central pillar members of the capsules 
are arranged to interlock with one another as 
described above by providing bosses on one side 
and recesses on the other the operating emciency 
is further increased by assuring the formation of 
a continuous operating pillar when the capsules 
are assembled within the relay case. Again if a 
simple metal spider spring such as is shown in 
Fig. 7 be interposed between the armature 25 
(Fig. 3) and top cap H, and designated 26 in this 
?gure, the armature could be held central with 
out rubbing on the sides of they tube and thereby 
introducing friction during its operating move 
ment. Referring to Fig. 7, tongues “a” could 
be bent forward to seat in recesses in the arma 
ture and tongues "17” could be bent backwards to 
seat into recesses in the top cap, the ends of the 
tongues have a sharp bend into the recesses so 
as to restrict lateral movement of the armature. 

If a casing is provided for the whole relay the 
construction of the separately detachable units 
of the contact springs or a single unit should 
not be‘ of cylindrical form but only approximate 
ly so, such as of horse~shoe shape so as to leave 
a gap in the periphery through which the actual 
contacts of the springs and their movement 
could be observed. The contacts springs may 
themselves be so shaped as to bring the con~ 
tacts into the gap and therefore nearer the pe 
riphery. 

It should also be understood that it is not es- 
sential although highly desirable that the tube 
should be cylindrical. A hexagonal, octagonal or 
even a square section may be satisfactory for a 
range of relays but the cylindrical shape with 
freedom to insert the contact spring combinations 
at a large variety of angles would seem to be the 
best for general use unless of course special pro 
vision is made for dealing with the leading in 
tags. 
What I claim as new and desire to secure by 

Letters Patent is: 
l. A contact spring assembly for use in an 

electric switching device, comprising a plural- ' 
ity of independently assembled units each in 
cluding a contact spring sub-combination and 
an operating member for that sub-combination, 
all of said contact spring sub-combinations co 
operating to form a single major spring cbmbi 
nation, and all of said individual operating 
members cooperating to form a rigid unitary 
control device for operating said major spring 
combination as a single unit. 

2. A contact spring assembly for use in an 
electric switching device, comprising a plurality 
of pre-assembled units each including a spring 
combination and an operating member for that 
combination, said units so assembled with respect 
to one another as to bring the individual operat 
ing members into physical engagement one with 
another, thereby to cause a movement of one of 
said operating members to be communicated by 
that member to the others of said operating mem 
bers. 

3. A contact spring assembly for use in an 
electric switching device, comprising a tubular 
casing. a plurality of pre-assemblecl contact 
spring sub~combinations inserted in said casing 
and held in a superposed relationship by the in 
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terior walls of said casing, thereby to form a 
single major spring combination, and means for 
at all times insulating the adjacent ones of said 
spring sub-combinations from one another, 
thereby to permit the different spring sub-com 
binations to control different circuits. 

4. In combination; a plurality of unitary 
structures each including a support, an electrical 
contact set mounted on said support and a mem 
ber mechanically linked to said contact set for 
operating same; means for rigidly mounting said 
supports in a fixed physical relationship to one 
another, said relationship being such that said 
operating members are in series; means for ap 
plying a force directly to the end of said oper 
ating members and, through it, to the remainder 
of said operating members, thereby to move all 
of said members and hence operate all of said 
contact sets. 

5. In combination; a plurality of unitary 
structures each having a stationary supporting 
member, an electrical contact spring combina 
tion supported on said stationary member, and 
a movable operating member for said contact 
spring combination also supported on said sta 
tionary member; means for mounting said 
unitary structures in superposed relation so that 
their individual operating members are in align 
ment and so that there is no space between ad 
jacent ones of said operating members; and 
means for moving the end one of said operat 
ing members in a direction toward the other end 
one of said operating members, thereby to move 
all of said operating members as a unit and hence 
operate all of said contact spring combinations 
substantially at once. 

6. In combination, a plurality of separately 
formed annular rings each carrying a centrally 
disposed member, each of said members enjoy 
ing a limited movement in an axial direction with 
respect to its associated ring, an individual elec 
trical contact spring assembly carried by each of 
said annular rings and operated by the member 
associated with that ring upon said movement 
thereof with respect to said ring, means for su 
perposing said rings to form a substantially con 
tinuous cylinder, whereby said members are also 
superposed to form a substantially continuous 
column within said cylinder, and means for ap 
plying a force to the end one of said members 
to cause said column of members to move axially 
within said cylinder substantially as a unit. 

'7. In a switching device, a plurality of rings 
of insulating material, a set of spring contacts 
in each ring having their contact points within 
the ring, an operating bushing for each set hav 
ing the same thickness as the ring and also lying 
within the ring, said rings assembled in a. pile 
with each ring supporting an adjacent ring and 
each bushing in contact with the bushings oi’ 
adjacent rings whereby pressure applied to an 
errd one of said bushings causes movement of 
all bushings in the pile and consequent opera 
tion of all of said sets of contacts. 

8. In combination, a plurality of individual 
tubes superposed to form a single substantially 
continuous tube, a plurality of thin ?exible walls 
each covering the end of one of said individual 
tubes, thereby to divide said continuous tube into 
a plurality of separate enclosures, means for ap 
plying a force along the axis of said continuous 
tube to one of said ?exible walls to distort said 
one wall, means controlled by said force for 
thereupon distorting the others of said ?exible 
walls, an electrical contact spring combination 
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within each of said separate enclosures, and 
means controlled by said distorting of said flexi 
ble walls for operating said contact spring com 
binations. 

9. A combination as claimed in claim 8, where 
in each of said ?exible walls is formed integrally 
with one of said individual tubes. 

10. In a switching device, a plurality of cells 
each enclosing a set of contact springs, each 
cell having rigid side walls and ?exible end walls, 
said cells arranged in a pile supported by the 
rigid side walls, means for applying a force on 
the flexible walls of an end cell, said force when 
so applied causing consequent movement of the 
?exible walls of all the cells and consequent op 
eration of all contact sets. 

11. In combination, a plurality of capsules 
each formed wholly of insulating material, a 
different electrical contact set completely en 
veloped by each of said capsules, means for ap 
plying a force to the wall of one of said capsules, 
and means responsive to the application of said 
force for operating all of said contact sets. 

12. In combination, a plurality of hermetically 
sealed capsules formed wholly of insulating ma 
terial, each of said capsules enclosing an elec 
trical contact set, means for/ applying a force 
to the wall of one of said capsules, and means 
operated by said force applied to the Wall of said 
one capsule for operating all of said contact sets. 

13. In combination, a plurality of capsules 
each substantially enclosing an electrical con 
tact set, means for applying a force to the Wall 
of one of said capsules, and means in each of 
said capsules operated responsive to the applica 
tion of a, force to a wall of that capsule to oper 
ate the contact set within said capsule and to 
apply a force, independently of said contact set, 
to the wall of a particular other one of said 
capsules. 

14. In a relay, a plurality of separate enclo 
sures, an electrical contact set for each enclosure, 
each contact set supported by its associated en 
closure and having at least one contact movable 
within the space generally de?ned by said en 
closure, a movable member for each enclosure, 
each member supported by its associated enclo 
sure and e?ective, when moved, to move said 
movable contact within that enclosure, means for 
moving one of said members, and means for 
mounting said enclosures in ?xed relationship to 
one another in such a way as to mechanically 
connect said members, thereby to cause said one 
member, when moved, to move the others of said 
members. - 

15. In a relay, a plurality of interchangeable 
rare-assembled contact spring combinations, an 
electromagnet, and an armature for operating 
said contact spring combinations, said spring 
combinations, said magnet and said armature all 
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enclosed within a casing molded of insulating 
material and held in a predetermined relation 
ship to one another by said casing. 

16. In a relay; a plurality of interchangeable 
pre-assembled units each including a contact 
spring combination and a member for operating 
that combination; an electromagnet; an arma 
ture controlled by said electromagnet for moving 
said operating members; and a casing enclosing 
said units, said electromagnet and said armature 
and holding said units and said electromagnet in 
a predetermined relationship to one vanother. 

17. A relay as claimed in claim 16, wherein 
said casing is hermetically sealed. 

18. In a relay, a tubular casing, a plurality of 
pre-assembled contact spring sub-combinations 
inserted in said casing and held in superposed re 
lationship by the interior walls of said casing, 
thereby to form a single major spring combina 
tion, a plurality of longitudinal recesses in the 
interior wall of said casing, each of said contact 
spring subcombinations having associated con 
ductoI‘S lying in said recesses and accessible from 
outside said casing, an electromagnet within said 
casingnand an armature within said casing con 
trolled by said electromagnet for operating said 
major spring combination essentially as a unit. 

19. In a relay, a plurality of capsules each 
enclosing an electrical contact set, a casing en-‘ 
closing said capsules and holding same in a 
superposed relationship, an electromagnet, an 
armature controlled by said electromagnet to ap 
ply a force at times to a wall of the top one of said 
capsules, each of said capsules having means 
controlled by the application of a force to its wall 
for operating the contact set within that capsule 
and applying a force, independently of the con 
tact set within that capsule, to a wall of the next 
capsule below itself. - 

20. A relay as claimed in claim 19,,whereln 
said electromagnet is also enclosed within said 
casing and held by said casing in a predeter 
mined relationship to said capsules, 

21. A relay structure, comprising a hollow tube, 
an electromagnet within said tube and restrained 
by the interior walls thereof against movement in 
a direction transverse to the axis of said tube, an 
armature within said tube controlled by said elec 
tromagnet to move in an axial direction with re 
spect to said tube, a plurality of contact spring 
combinations within said tube, said combinations 
spaced at intervals along the length of said tube, 
and means controlled by said axial movement of 
said armature for operating all of said contact 
spring combinations. 

22. In a relay structure as claimed in claim 21, 
means substantially closing the ends of said tube 
to prevent the entrance of foreign matter there 
into.. 
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