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This invention relates generally to electric control de 
vices with improved contact structures and more particu 
larly to electric control devices with improved spring 
biased bridging contact structures. 
At installations of electric control devices dust or other 

undesirable matter may collect on the contact surfaces 
of the control devices. During operation of the control 
devices resistance films such as oxides or other surface 
coatings may build up on the contact surfaces. An object 
of this invention is to provide an electric control device 
with an improved contact structure constructed in such a 
manner as to penetrate films that may form on the contact 
Surfaces and to provide a self-cleaning wiping action of 
the contacts during operation of the control devices. 

Another object of this invention is to provide an im 
proved control device comprising a bridging contact struc 
ture that is moved with a general rectilinear motion into 
and out of engagement with a pair of stationary contact 
members, which bridging contact structure is provided 
with contact surfaces and spring biasing means constructed 
and arranged to provide a wiping and film-penetrating 
action during operation of the control device. 
A more general object of this invention is to provide 

an electric control device having an improved contact 
Structure. 
The novel features that are considered of the charac 

teristic of the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to structure and operation, together with additional ob 
jects and advantages, will be best understood from the 
following description when read in conjunction with the 
accompanying drawings. 

In said drawings: 
FIGURE 1 is a sectional view of a control device con 

structed in accordance with principles of this invention; 
FEG. 2 is a side elevational view, on an enlarged scale 

relative to FIG. 1, of the bridging contact member dis 
closed in FIG. 1; 

FIG. 3 is a bottom plan view of the bridging contact 
member seen in FiG. 2; 

FIG. 4 is an end view of the bridging contact member 
seen in FIG. 3; 

FIGS. 5A, 5B, and 5C are sectional views, on an en 
larged scale relative to FIG. 1 of a pair of the moving 
and stationary contacts seen in FIG. 1, illustrating the 
relative positions of these contacts during operation of 
the control device; 

FIG. 6 is a sectional view of a movable contact struc 
ture illustrating a different embodiment of the invention; 

FIG. 7 is a view similar to FIG. 6 illustrating another 
embodiment of the invention: 

FIG. 8 is a bottom plan view similar to FIG. 3 illus 
trating another embodiment of the invention; 

FIG. 9 is an end view of the bridging contact mem 
ber seen in F.G. 8: 

FIG. 10 is a bottom plan view similar to FIG. 3 illus 
trating a further embodiment of the invention; and 

FIG. 11 is an end view of the bridging contact mem 
ber of FIG. 10. 

Referring to the drawings, and particularly to FIG. 1, 
there is shown therein a control device 7, which in this 
case is a relay, constructed in accordance with the prin 
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2 
ciples of this invention. The relay 7 is of the type that 
is described in more detail in the patent to Gustov Jakel, 
Patent No. 3,088,058, issued Apr. 30, 1963. 
The relay 7 comprises a housing comprising a base 13 

and a cover 15, both of molded insulating material. The 
housing parts 3 and 15 are firmly held together as a unit 
by means of suitable bolts (not shown). An E-shaped 
main magnet or core member 7 is supported with its legs 
extending upwardly in the housing base 13. An energiz 
ing conducting winding, or coil 9, that is disposed on a 
suitable spool 21 of insulating material, is positioned over 
the middle leg of the core member 17. An E-shaped 
armature 25 is provided to cooperate with the core mem 
ber 17. The armature 25 is connected to an insulating 
contact carrier 27 by means of a pin 29 that pivotally 
mounts the armature 25 on the contact carrier 27 for 
limited rotating movement in the plane of the paper as 
seen in FiG. 1. 
The relay 7 is a multi-pole relay with only one pole unit 

being disclosed in FIG. 1. Each pole unit comprises two 
stationary contact structures 31, each of which has a 
solderless terminal connector 33 connected thereto at its 
outer end and a stationary contact 35 secured thereto at 
its inner end. In each pole unit, a bridging contact mem 
ber 36 is provided to bridge the stationary contacts 35. 
The bridging contact member 36 comprises an elongated 
conducting bridging member 37 having opposite contact 
surfaces 38 (FIGS. 2-4) thereon for cooperating with 
the stationary contacts 35. Each of the contact surfaces 
38 comprises a generally planar surface 39 and an elon 
gated pointed or sharp ridge 40 extending in the direc 
tion of elongation of the contact member 37 on the lower 
side (as seen in FIG. 3) of the center line CL that would 
run through the member 37 in the direction of elongation 
of the member 37. The bridging contact member 37 is 
supported on the contact carrier 27 in an opening 43, and 
the bridging contact member is maintained in position by 
means of a spring 45. The spring 45 not only positions 
the bridging contact member 37, but it also acts to per 
mit a motion of the bridging contact member 37 upon 
contact engagement to thereby provide that the contacts 
will mate properly when they are closed. The contacts 
35, 38 are normally open contacts although they are 
shown in FIG. 1 in the closed position. It is to be under 
stood that the contacts can be made normally open or 
normally closed, in a manner well known in the art, de 
pending upon the particular control requirements. Suit 
able springs (not shown) are provided to bias the contact 
carrier 27 upward and away from the closed position seen 
in FIG. 1 to thereby provide for an opening operation of 
the relay 7. The relay is a multi-pole relay and each 
pole unit comprises a contact structure similar to that 
disclosed in FIG. 1 with the plurality of bridging con 
tact members all being mounted on the one common con 
tact carrier 27 for simultaneous operation. - 
The relay or contactor 7 is shown in the energized po 

sition in FIG. 1 in which position the coil 19 is energized 
by a suitable power source to attract the armature. 25 to 
the position wherein the two outer legs of the armature 
25 engage the two outer legs of the core member 17. 
When the contact carrier 27 is in the lower position shown 
in FIG. 1 the bridging contact structure 36 closes a cir 
cuit between the associated stationary contacts 35. Upon 
deenergization of the coil 19, spring means (not shown) 
will operate to move the armature 25 and contact carrier 
27 upward to move the bridging contact structure 36 
(and the other bridging contact structures of the multi 
pole relay) upward to the open-circuit position. As was 
previously set forth, the stationary contact members 31, 
35 and bridging contact structures 36 can be readily 
adapted to provide for a normally closed contacts rather 
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than normally open contacts in a manner Well known 
in the art. 
The operating movement of the bridging contact struc 

ture 36 is a generally rectilinear movement normal to the 
plane of the generally planar contact surface part 39 and 
generally normal to the planes of the generally planar 
contact surfaces 46 of the contacts 35. The movement 
of the bridging contact structure 36 is illustrated in three 
positions in FIGS. 5A, 5B and 5C. As the movable con 
tact structure moves from the open (FIG. 5A) position 
toward the fully closed (FIG. 5C) position the pointed 
ridges 40 of the contact structure 36 first engage the con 
tact generally planar contact surfaces 46 of the Spaced 
stationary contacts 35. This initial engagement is illus 
trated in FIG. 5B. Since the ridges 40 are pointed ridges 
the ridges can cut through undesirable film or surface 
material on the generally planar surfaces 46 of the sta 
tionary contact members 35. With the two ridges 40 
(FIG. 3) elongated in the direction of elongation of the 
bridging contact structure 36 on the same side of the cen 
ter line CL of the bridging contact structure 36 the bridg 
ing contact structure 36 is free to rock or pivot from the 
position illustrated in FIG. 5B to the fully closed posi 
tion illustrated in FIG. 5C. This pivotal movement pro 
vides a wiping or abrasive action between the ridge 40 
and the surface 46 of the stationary contact member 35 
which wiping action tends to keep the contact surfaces 
between the ridge 40 and surface 46 clean for effective 
conduction. As can be understood with reference to 
FIG. 5C in the closed position there are two line-type 
contacts between the members 38 and 35 with one of the 
line contacts being the contact between the ridge 40 and 
surface 46 and the other of the line contacts being the 
contact between the one end part of the surface 39 and 
the contact surface 46. After the contacts 38, 35 reach 
the position seen in FIG. 5C additional movement of the 
bridging contact carrier 27 (FIG. 1) will serve to addi 
tionally charge the spring 45 to provide spring biased 
contact pressure in the closed position of the contacts. 
During opening operations of the relay 7 the spring 45 will 
first discharge until the bridging contact structure 48 en 
gages a ledge 46a on the contact carrier 27, and there 
after the movable contact 36 will be moved upward to 
move the movable contacts 35 from the position illustrated 
in FIG. 5C to the position illustrated in FIG. 5B and 
thereafter to the open position illustrated in FIG. 5A. 
The relay 7 will then be prepared for another contact 
closing operation in the same manner hereinbefore de 
scribed. 

There is shown in FIG. 7 a contact structure 47 com 
prising a contact surface 48 that is generally planar and 
that is formed with a rounded ridge 49 to illustrate that 
the ridge 49 need not necessarily be a pointed or sharp 
ridge as is the case in the preferred embodiment. The 
contact structure 47 is constructed otherwise in the same 
manner as the contact structure 36. The contact struc 
ture 47 seen in FIG. 7 will function in the same general 
manner as the contact structure 36 during operation of 
the relay 7. The ridge 49 will resist breakage better 
than the ridge 40 although the ridge 49 will not be as 
effective as the ridge 40 in cutting through films on the 
contact Surfaces. 
A contact structure 51 having a contact surface 52 

and a ridge 53 thereon is disclosed in FIG. 6. This con 
tact is disclosed in order to illustrate the type of contact 
Surface that can be produced by forming the contact with 
the use of a chisel to gouge a notch 54 in a generally 
planar contact surface 52 to thereby force material up 
to form a sharp or pointed edged ridge 53. The bridging 
contact structure 51 will operate in the same manner as 
was hereinbefore described with reference to the preferred 
embodiment of this invention. 

Referring to FIGS. 8 and 9, there is shown therein a 
bridging contact structure 55 similar to the contact struc 
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4. 
ture 36. The bridging contact structure 55 comprises 
oppositely disposed generally planar contact surfaces 56 
each of which contact surfaces 56 is provided with a 
projection or nib 57 for cutting through film on the con 
tact surface of the associated stationary structure. With 
both of the nibs 57 being disposed on the lower side of 
the center line CL of the elongated contact structure 55 
the bridging contact structure 55 will pivot in the same 
manner disclosed in FIGS. 5B-5C to provide a wiping 
Self-cleaning action during operation of the relay. The 
engagement in the closed position between the bridging 
contact structure 55 and the associated stationary con 
tacts will comprise point-type contacts between the nibs 
57 and the surfaces of the stationary contacts and also 
line-type contacts between the end parts of the contact 
surfaces 56 and the surfaces of the stationary contacts in 
the same general manner as that illustrated in FIG. 5C 
and hereinbefore described with reference to the contact 
structure 36. 
A bridging contact structure 61 similar to the bridging 

contact structure 55 is disclosed in FIGS. 10 and 11. 
The bridging contact structure 61 comprises opposite gen 
erally planar contact surfaces 63. Two nibs 65 are pro 
vided on each of the contact surfaces 63 on the lower 
side of the center line CL of the contact member 61 to 
cut through the film on the stationary contact surfaces 
during closing operations of the bridging contact struc 
ture 6. The engagement in the closed position between 
the bridging contact structure 61 and the associated sta 
tionary contacts will comprise point-type contacts between 
the nibs 65 and the surfaces of the associated stationary 
contacts and also line-type contacts between the end parts 
of the contact surfaces 63 and the surfaces of the station 
ary contacts in the same general manner as that illustrated 
in FIG. 5C and hereinbefore described with reference 
to the contact structure 36. 

Except as otherwise described the contact structures 
47, 51, 55 and 61 will operate in the relay 7 in the same 
manner as was hereinbefore described with reference to 
FIGS. 1-4. 
From the foregoing, it can be understood that there 

is provided by this invention an improved electric con 
trol device comprising an improved contact structure that 
is constructed in such a manner as to penetrate films that 
may form on the contact surfaces and to provide a self 
cleaning wiping action during operation of the control 
device. 
While the invention has been disclosed in accordance 

with the provisions of the patent statutes, it is to be 
understood that various changes in the structural details 
and arrangement of parts may be made without depart 
ing from some of the essential features of the invention. 
It is desired, therefore, that the language of the appended 
claims be given as reasonably broad an interpretation as 
is permitted in view of the prior art. 
We claim as our invention: 
1. A control device comprising support means, a pair 

of Stationary contacts mounted on said support means in 
a Spaced relationship, said stationary contacts comprising 
a pair of spaced first contact surfaces, a contact carrier 
mounted for generally rectilinear movement relative to 
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said Support means, an elongated bridging contact mem 
ber Supported on said contact carrier, said bridging con 
tact member comprising an elongated conducting member 
having a pair of second contact surfaces each of which 
Second contact surfaces is disposed at a different one of 
the opposite ends of said conducting member, one of 
said pairs of first and second contact surfaces compris 
ing a pair of main contact surfaces and a ridge projection 
extending from each of said main contact surfaces, each 
of said ridge projections being elongated in the direction 
of elongation of said conducting member, said contact 
carrier being movable rectilinearly to move said bridging 
contact member toward said stationary contacts to a 
closed position in engagement with said stationary con 
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tacts and away from said stationary contacts to an open 
position spaced from said stationary contacts, one of 
said pairs of first and second contact surfaces being mov 
able relative to the support thereof, during closing opera 
tions of said control device said projections first engaging 
said first contact surfaces and thereafter the one of said 
pairs of said first and second contact surfaces that is mov 
able relative to the support thereof moving to the fully 
closed position wiping said projections against said first 
contact surfaces, in said fully closed position said pro 
jections engaging said first contact surfaces and a part of 
each of said main contact surfaces engaging the associated 
first contact surface. 

2. A control device comprising support means, a pair 
of stationary contacts mounted on said support means in 
a spaced relationship, a contact carrier mounted for move 
ment relative to said support means, an elongated bridg 
ing contact member supported on said contact carrier, 
said bridging contact member comprising an elongated 
conducting member and a contact surface at each of the 
two opposite ends of said conducting member, each of 
said contact surfaces comprising a main contact surface 
and a projection extending from the main contact 
surface, said projections being disposed on the same side 
of a center line that extends through said bridging con 
tact member in the direction of elongation of said bridg 
ing contact member, means for moving said contact car 
rier to move said bridging contact member to a closed 
position in engagement with said stationary contacts and 
to an open position spaced from said stationary contacts, 
during closing operations of said control device said pro 
jections first engaging said stationary contacts and there 
after said bridging contact member moving to a fully 
closed position wherein a part of each of said main con 
tact surfaces engages the associated stationary contact : 
during which movement to the fully closed position said 
projections wipe against said stationary contacts. 

3. A control device comprising support means, a pair 
of stationary contacts mounted on said support means 
in a spaced relationship, a contact carrier mounted for 
generally rectilinearly movement relative to said support 
means, an elongated bridging contact member mounted 
on said contact carrier for resilient movement on said con 
tact carrier, said bridging contact member comprising an 
elongated member having a contact surface at each of the 
two opposite ends thereof, each of said contact surfaces 
comprising a main contact Surface and a ridge projecting 
from the main contact surface, each of said ridge projec 
tions being elongated in the direction of elongation of said 
conducting member, said contact carrier being rectilinear 
ly movable to move said bridging contact member to a 
closed position in engagement with said stationary con 
tacts and to an open position spaced from said stationary 
contacts, during closing operations of said control device 
said ridge projections first engaging Said stationary con 
tact and thereafter said bridging contact member moving 
to the fully closed position wherein said ridge projections 
engage said stationary contacts and wherein another part 
of each of said contact surfaces engages the associated 
stationary contact, during said movement to the fully 
closed position said ridge projections wiping against said 
stationary contacts. 

4. A control device comprising support means, a pair 
of stationary contacts mounted on said Support means in 
a spaced relationship, said stationary contacts compris 
ing a pair of first contact surfaces, a contact carrier 
mounted for generally rectilinear movement relative to 
said support means, an elongated bridging contact mem 
ber mounted on said contact carrier for resilient move 
ment relative to said contact carrier, said bridging contact 
member comprising an elongated conducting member 
having a second contact surface at each of the opposite 
ends thereof, each of said second contact surfaces com 
prising a main contact surface and a ridge projecting from 
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the main contact surface, each of said ridges comprising 
an elongated ridge elongated in the direction of elonga 
tion of said conducting member, said contact carrier being 
movable rectilinearly to move said bridging contact mem 
ber to a closed position in engagement with said station 
ary contacts and to an open position spaced from said 
stationary contacts, during closing operations of said con 
trol device said ridge projections first engaging said first 
contact surfaces and thereafter said bridging contact 
member moving relative to said contact carrier to a fully 
closed position, during said movement of said bridging 
contact member relative to said contact carrier each of 
said ridge projections wiping against the associated first 
contact surface. 

5. A control device comprising support means, a pair 
of stationary contacts mounted on said support means 
in a spaced relationship, a contact carrier mounted for 
generally rectilinear movement relative to said support 
means, an elongated bridging contact member mounted 
for resilient movement on said contact carrier, said bridg 
ing contact member comprising an elongated conducting 
member having a contact surface at each of the two op 
posite ends thereof, each of said contact surfaces com 
prising a generally planar main contact surface and a 
projection projecting from the main contact surface, said 
projections being disposed on the same side of a center 
line thta extends through said elongated conducting mem 
ber in the direction of elongation of said conducting mem 
ber, said contact carrier being movable generally recti 
linearly to move said bridging contact member into 
closed and open positions relative to said stationary con 
tacts, during closing operations of said control device said 
projections first engaging said stationary contacts and 
thereafter said bridging contact member rocking to the 
fully closed position wherein said projections and another 
part of each of Said main contacts engage said stationary 
contacts, and during said rocking movement of said bridg 
ing contact member to the fully closed position said pro 
jections wiping against said stationary contacts. 

6. A control device constructed in accordance with 
claim 5 wherein each of said projections comprises an 
elongated ridge elongated in the direction of said center 
line. 

7. A control device constructed in accordance with 
claim 5 wherein each of said projections comprises an 
elongated ridge elongated in the direction of said center 
line and generally parallel to said center line which ridges 
are in alignment. 

8. A control device comprising support means, a pair 
of stationary contacts mounted on said support means in 
a Spaced relationship, a contact carrier mounted for move 
ment relative to said support means, an elongated bridg 
ing contact member supported on said contact carrier, 
a pair of movable contacts on said bridging contact mem 
ber in a spaced relationship, each contact of a first pair of 
Said pairs of contacts comprising a main surface and a 
projection extending from the main surface, means for 
moving said contact carrier to move said bridging con 
tact member generally rectilinearly toward said station 
ary contacts to a closed position and away from said 
stationary contacts to an open position, resilient means 
backing said bridging contact member on said contact 
carrier Such that during closing operations when said mov 
able contacts engage said stationary contacts said contact 
carrier can move a further distance in the closing direc 
tion to a fully closed position during which further move 
ment of said contact carrier said resilient means is charged 
to provide contact pressure between said movable contacts 
and said stationary contacts, and said pairs of contacts 
and the Supports thereof being constructed and arranged 
Such that during closing operations said projections of said 
first pair of said pairs of contacts will first engage the 
second of Said pairs of contacts and as said contact car 
rier moves to the fully closed position charging said re 
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silient means said bridging contact member will rock until 
another part of said first pair of contacts engages said 
said second pair of contacts to thereby provide a wiping 
action of said projections against said second pair of 
contacts. 

9. A control device according to claim 8 wherein the 
contacts of said first pair of contacts are said movable 
contacts and wherein the contacts of said second pair of 
contacts are said stationary contacts. 

10. A control device according to claim 9 wherein 
said projections are elongated ridges on said movable 
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3. 
contacts elongated in the direction of elongation of said 
bridging contact member. 
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