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COMBINATION MULTICONTACT RELAY AND 
TERMINAL ASSEMBLY 

John E. Ostine, Chicago, Ill., assignor to Auto 
ratic Electric Laboratories, Inc., Chicago, H., 
a corporation of Delaware 
Application July 14, 1949, Serial No. 94,696 

(C. 79-98) 9. Cairns. 
1. 

The present invention relates generally to mull 
ticontact devices and, more particularly, to in 
provements in a multicontact switching device 
which is capable of simultaneously controlling a 
relatively large number of electrical circuitS. 
In a relay of the above type there are usually 

provided numerous contact springs arranged in 
stacks or pairs in side-by-side relation. So that 
the relay armature for actuating these contact 
springs must be of considerable width. Further 
more, in Order to reduce the Overall dimensions 
of the relay structure, the distance between each 
contact stack or pair of contact springs and the 
size of the individual contact Springs have been 
reduced to a minimum. In addition to the fore 
going, the terminal ends of the contact Springs 
usually extend from the rear of the relay struc 
ture and the conductors of the electrical circuits 
to be controlled by the contact springs of the re 
lay are soldered to such terminals. Due to the 
closeness of the terminal ends of adjacent con 
tact springs and the fact that the terminal ends 
of the contact springs are located at the rear of 
the relay, it is very difficult to solder the external 
conductors to the contact spring terminals. Fur 
thermore, after the conductors and the contact 
spring terminals have been soldered, further al 
terations in the soldered connections are virtually 
impossible. This objection becomes even more 
agute in an arrangement wherein a plurality of 
the multicontact switching devices are mounted 
On relay strips and the relay strips, in turn, are 
mounted on the front and rear sides of a relay 
rack or frame. In the later case, if any altera 
tion is to be made in the Soldered connections at 
the terminal ends of the contact Springs, it is 
necessary to remove the relay strip from the rack 
and it is also necessary to remove the individual 
multicontact switching devices from the relay 
strip. Even after the above steps have been 
taken, the closeness of the terminal ends of the 
contact Springs on the switching device, and the 
large mass of conductors included in the relay 
rack cable makes it very difficult to unsolder and 
rearrange the various conductors connected to 
the terminal ends of the contact springS. 

Accordingly, it is an object of the present in 
vention to provide a combination multicontact 
switching mechanism and terminal assembly 
which Will eliminate the above-mentioned diffi 
culties. 
Another object of the invention is to provide a, 

multicontact relay mechanism having facilities 
for readily altering the circuits to be controlled 
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ing the mechanism from either its relay mount 
ing strip or the relay rack structure. 

It is another object of the invention to provide 
a combined multicontact relay mechanism and 
terminal assembly constructed and arranged with 
the terminal assembly readily accessible from the 
front of the relay So that circuits to be controlled 
through the contact springs of the relay mech 
anism may be selectively determined and wired 
at the terminal assembly and, if necessary, re 
Wired in any desired manner without removing 
the combined structure from its mounting. 

It is still another object of the invention to pro 
Wide a unitary structure comprising a combina 
tion raulticontact SWitching device and a termi 
inal assembly which is constructed and arranged 
to utilize a minimum amount of space and which 
is provided with a jumper field accessible from 
the front of the structure whereby circuits in 
cluding the contact springs of the structure may 
be selectively marked with appropriate marking 
potentials by interconnecting certain of the ter 
minals in the terminal assembly. 
A still further object of the invention is to pro 

vide a combined multicontact relay mechanisim 
and terriniinal assembly which is of simple and 
economical construction, thoroughly reliable in 
operation and which may be selectively wired 
from the front of the mechanism to perform 
Various circuit controlling operations. 
Further objects and features of the invention 

pertain to the particular arrangement of the 
Structural elements of the mechanism whereby 
the above-outlined and additional features are 
attained. 
The invention both as to its organization and 

method of operation, together with further ob 
jects and advantages thereof will best be under 
stood by reference to the Specification taken in 
Connection. With the accompanying drawings in 
Which: 

Fig. 1 is a side view, taken along the line - 
of Fig. 2, of the combined multicontact relay and 
terminal assembly constructed and arranged in 
accordance with the present invention; 

Fig. 2 is a right end view of the device shown 
in Fig. 1; 

Fig. 3 is the partial side view, taken along line 
3-3 of Fig. 2; 

Fig. 4 is a front or top view of the device; 
Fig. 5 is a sectional view, taken along the line 

5-5 of Fig. 2; and 
Fig. 6 is an exploded perspective view of the de 

through the contacts of the relay without remov- 55 vice, wherein certain parts of the structure have 
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been omitted in order more clearly to diagram 
matically illustrate one method of wiring. 

Before proceeding with the description of the 
multicontact relay mechanism, it should be un 
derstood that the mechanism may be utilized as 
a translator relay in a register translator mech 
anism of the type embodied in a toll ticketing 
System disclosed in the copending John E. Ost 
line application Serial No. 75,985, filed February 
12, 1949. In the copending application a plurality 
of multicontact relays are shown on Fig. 14 and 
are designated R1410, R1420, R1440 etc. These 
relays have been schematically shown in the co 
pending application in order more clearly to ill 
lustrate the manner in which the various circuits 
may be wired and connected through the con 
tacts of the multicontact relays. In the particu 
lar arrangement utilized in the copending appli 
cation Several Sets of four WXYZ conductors are 
Soldered to the terminal ends of the contacts of 
each of the relays and a terminal block (sche 
matically illustrated) is provided for each relay 
With corresponding terminals whereby ground 
potential may be jumpered to selected contact 
Springs to mark the several sets of four WXYZ. 
conductors with the ground potential in accord 
ance with the well-known WXYZ code marking. 
More specifically, the ground potential may be 
applied to any One of the four WXYZ conductors 
or to any combination of two of the four WXYZ 
conductors in order to apply markings thereto in 
accordance with the digits 1 to 9 and 0. Accord 
ingly, it will be understood that in response to 
the energization of one of the relays a plurality 
of sets of four WXYZ conductors may simul 
taneously be marked in code form in accordance 
with desired digits, 

Referring now particularly to Figs. 2 and 4 
of the drawings, the disclosed multicontact relay 
G is exactly the same as the multicontact relay 
disclosed and described in the Copending Kenneth 
W. Graybill application Serial No. 683,304, filed 
July 13, 1946, now Patent No. 2,515,769, granted 
July 18, 1950. While the improved combined 
multicontact relay and terminal assembly struc 
ture of the present invention has been illustrated 
in conjunction with the relay structure of the 
Graybill application, it should be understood, by 
those skilled in the art, that any multicontact re 
lay structure may be substituted, such, for ex 
ample, as the multicontact relay illustrated in the 
Obergfell Patent No. 2,135,832. In other words, 
the present invention resides in the combination 
of a nulticontact SWitching mechanisin and a 
terminal assembly constructed and arranged as 
a single unit. The unitary structure of the pres 
ent invention may be mounted and wired in place 
on a supporting frame with the terminal assem 
bly readily accessible in order to provide facili 
ties for altering the circuits controlled by the 
mechanism by merely changing the jumpers at 
the terminal assembly. 
In order more clearly to illustrate and describe 

the unitary structure of the present invention, 
the Graybill relay mechanism is designated G. 
and is shown to the left of the line T-T in Fig. 
2 and below the line L'-' in Fig. 4. 
. . Referring now to Figs. 1, 2 and 4 a brief de 
scription will first be given of the multicontact 
relay, portion of the combined structure. The 
relay structure is provided with a U-shaped Sup 
porting frame for supporting all of the remain 
ing parts of the combined structure. Side plates 
2 and 3 are formed integrally with the supporting 
frame at the left and right-hand sides thereof 
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4. 
and at the lower ends they are turned inwardly 
at right angles to form mounting lugs 4 and 5 
for the structure. The lugs 4 and 5 are pro 
vided With threaded holes to receive the mount 
ing Screws ' and 5 whereby the entire structure 
is nounted on the supporting framework G and 
6' of a relay rack. At the upper portion of the 
Supporting frame , two right angle brackets 9 
and are formed in order to provide mounting 
brackets for Supporting the electromagnet of the 
device. 
The electromagnet comprises a coil 33 and a 

core rhember 3 which, as is shown in Fig. 1, ex 
tends through the coil 38 and is supported upon 
the brackets 9 and 9 of the frame member 
by means of a pair of screws ea. The ends of 
the wires of the winding of the coil 38 terminate 
respectively in terminals provided in the spool 
heads 2a and 28th of the coil 38. 
The relay portion of the combined structure 

is also provided with a U-shaped armature 30 
which is pivotally supported at its lower end, in 
the manner described in detail in the above-men 
tioned Graybill application and it is spaced apart 
at its Upper free end from the core member 3. 
Generally Stated, the armature 3 () is attached to 
a reed Spring which is clamped in place in the 
contact Spring pile-up of the device. The reed 
Spring pivotally supports the armature 3 and 
is tensioned to maintain the two upper ends of 
the U-shaped ai'nature away from the core 
thenber 3. 
In Order to complete the circuit for energiz 

ing the coil 38, a pair of self-supporting wires 
and 2 are Soldered at the upper ends thereof to 
the coil terminals formed in the spool heads 2Ga. 
and 2 b and are placed in individual grooves 
formed in the insulator . The wires and 
2 are clamped in the grooves between the in 

Sulator i and the insulator 22. The lower ends 
of the Wires and 2 extend below the lower 
edge of the insulator if and are formed into 
U-shaped terminals 64. Accordingly, it will be 
Seen that the pair of wires and 2, which are 
utilized in completing the circuit for energizing 
the coil 38, are provided with U-shaped terminals 
at the bottom or rear of the relay structure for 
idering the exteriaal controlling circuits there 
O. 
In addition to the foregoing, the multicontact 

relay portion of the combined structure is pro 
vided with two spaced apart rows of thirty-five 
contact Springs 53 and S. Referring to Figs. 1 
and 2 it will be seen that the outer or left-hand 
row of contact Springs 69 are securely clamped 
between the insulator Ti and the fiat insulator 
22. Each of the Springs 6 extends upwardly 
therefron and is formed, at its upper end, to 
provide a semi-circular shaped contact member. 
The lower end of the contact springs 60 extend 
below the insulators if and 22 and are provided 
With a U-shaped terminal end, such as the ter 
minal end 64. Accordingly, it will be seen by 
referring to Fig. 1. that the seventeen contact 
SpringS 66 shown at the left-hand end of the re 
lay and the eighteen contact springs 6 shown at 
the right-hand end of the relay, constitute the 
thirty-five stationary contact springs of the relay 
mechanism. 

Directly in alignment with the above-men 
tioned thirty-five stationary contact springs 69, 
there is also provided thirty-five cooperating 
movable contact springs 59, which are more clear 
ly illustrated in Figs. 2 and 4. The movable con 
tact Springs 50 are clamped near the lower ends 
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thereof between the insulators and 8. Each 
movable contact spring 50 extends upwardly 
therefrom and is formed at itS. upper end, to 
provide a contact, which cooperates with the 
Contact of a stationary Spring 60. The lower end 
of each of the contact springs 5 extends beiow 
the insulators and 8 and is provided with a 
U-shaped terminal end, Such as the terminal 
end 64. The upper ends of the movable contact 
SpringS 50 are positioned to engage, the Semi 
circular contact portions of the associated sta 
tionary contact. SpringS 60 under control of the 
arnature 3. 
The actuating member for the thirty-five raoy 

able, contact Springs 5 comprises a.comb-shaped 
insulator A2, a bracket i3 and the armature. 3. 
The Comb-shaped insulator 42 is secured to the 
bracket. 43, and the latter, in turn, is secured to 
the midportion of the armature 30 by means of a 
plurality of Screws 28. The comb-shaped insula 
tor 42 is provided with a plurality of adjacent 
Spaced-apart. SlotS into Which the movable con 
tact springS 5 are placed so that they will re 
tain the alignment with their associatated sta 
tionary contact SpringS 69 during actuation of 
the armature 30. 
When an energizing circuit is completed for 

the coil 38, the armature 38 is attracted, at its 
upper end, against the core member 3 and since 
it is pivotally mounted at its lower end, the comb 
shaped insulator 42 moves all of the movable coin 
tact Springs 50 to the left (Fig. 2) into engage 
ment. With the associated stationary contact 
SpringS 69. This action of the relay structure 
Will complete at least thirty-five individual cir 
cuits through the thirty-five separate pairs of 
contacts 5 and 6. When the energizing circuit 
for the coil 38 is disconnected, the attracting 
force of the core member 3 is terminated and 
the Spring biased armature 30 restores to its 
Original position, as seen in Fig. 2, thereby to dis 
engage the movable contact springs 59 from the 
aSSociated Stationary contact springs 66. 
In order to adjust the air gap between the up 

per contact ends of each of the contact springs 
50 and 6), an adjustable member is provided for 
the stationary contact springs 6. The adjustable 
member includes a comb-shaped insulating men 
ber provided with a plurality of spaced-apart 
slots into which the contact springs 69 are placed 
so that they are retained in alignment with the 
COOperating rinovable contact SpringS 58. The 
Comb-shaped insulator f is secured at opposite 
ends.thereof to a pair of oppositely disposed up 
wardly extending side-members 3 and 4 (Fig. 
1). The members 3 and 4 are secured at the 
lower ends with the contact springs 50 and 3 
to the frame member , by means of a clamp 
ign plate 2 and a plurality of screws 27. The 
air gap between the contact springs 50 and 63 
II)ay be adjusted by naoving the side members 3 
and f4 to the left or to the right as seen in Fig. 
2, by means of the helical spring 25 and the ad 
justing Screws 26. The screws 26 are threaded 
into the frame member and they may be turned 
in either direction to adjust the air gap between 
Contact surfaces at the upper ends of the con 
tact Springs 5 and 60. 
The reference characters and the associated 

Structural elements of the relay mechanism de 
Scribed above correspond respectively to the 
Structure described and illustrated in the previ 
ously mentioned Copending Graybill application. 
Consequently, for a complete description of the 
details of the relay structure, reference may be 
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had to the previously noted Graybill application. 
. A description will now be given of the terminal 
assembly and jumper field arrangement which is 
supported by and mounted as an integral part 
of the previously described multicontact relay 
mechanism. The terminal assembly and jumper. 
field arrangement may best be seen by referring 
to Figs. 2 to 5, inclusive. In Fig. 2, for example, 
a terminal support member 9 is provided for 
supporting the terminal assembly on the relay 
structure. The terminal support member of is 
formed of a rectangularly shaped flat strip of 
metal provided with three mounting holes at the 
lower end thereof for Securing the Support to the 
supporting frame. of the relay mechanism. At 
the upper end of the terminal Support member 

a plurality of pairs of holes are provided for 
Securing thereto a plurality of terminals. In 
order to mount the terminal Support to in a 
definite spaced relationship. With respect to the 
Support frame of the relay mechanism, two. in 
sulating Strips 2, 93 and a clamping Strip 64 
are provided. The insulating strips f2 and 03 
and the clamping strip 34 are each provided 
With three mounting holes Which correspond re 
spectively to the mounting holes provided in the 
lower end of the terminal support li. The 
above-mentioned parts are threaded onto the 
three ScreWS 2 and are Secured in place by the 
nuts and Washers 0.5d and 5b. Consequent 
ly, it will be understood that the three screws 27 
which secure the plurality of contact springs 59 
and 60 in cooperating slots of the insulator strips 
it and 8, also secure the insulator strips G2 and 

3, the clamping strip O4 and the terminal 
Support nenber to the frame. of the relay 
mechanism. The insulators 2 and 3 are 
provided with a plurality of cooperating slots or 
grooves Which are adapted to receive a corre 
sponding plurality of insulated conductors 6. 
The conductors 6 are provided to interconnect 
the terminal ends, such as the terminal ends 64, 
of the movable contact springs 5 and the lower 
ends of a corresponding plurality of terminals 

5 secured to the upper end of the terminal Sup 
port member 9. The manner in which the in 
sulator C3 is grooved, as described above, is 
clearly illustrated in Fig. 5. 
The jumper field portion of the terminal as 

Sembly comprises a plurality of strapping ter 
minals and a plurality of control terminals 
secured to the upper end of the terminal Sup 
port 9. Thirty-four of the strapping termi 
inals are not inted on the left-hand side of the 
support merinber 8, as seen in Fig. 2, and on 
the lower side of the Support member it, as 
shown in Fig. 4. Thirteen of the control termi 
inals aire counted on the right hand side of the 
Support meinber 3, as seen in Fig. 2, and on 
the upper side of the Support member 9, as 
Seen in Fig. 4. All of the Strapping and control 
teininals, noted aidowe, are mounted on the Sup 
port member with one terminal end of each 
of the terminals positioned at the front end of 
the mechanism in order to provide a terminal 
field which is readily accessible at the front 
of the mechanism for selectively jumpering the 
terminals in any desired manner. In passing, 
it should be noted that the disclosed multicon 
tact relay inechanism is pirovided with seventeen 
pairs of contact Spirings at the left-hand end of 
the relay and eighteen pairs of contact springs 
at the right-hand end thereof, as seen in Fig. 4 
thereby to provide thirty-five sets of make con 
tacts. The thirty-four Strapping terminals are 
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connected respectively to one of the contact 
springs in each of the thirty-four pairs of COn 
tact springs. The thirty fifth pair of contact 
springs, located at the right hand end of the 
mechanism (Fig. 1) is connected and arranged 
so that one of its contacts is directly connected 
to the grounded terminal 2 secured to the 
lower portion of the terminal Support nen 
ber . 

Referring to the right-hand end of the ter 
minal support member , it is noted that tWO 
Screws are provided which extend through 
a metal clamping strip 28, a single ended COin 
trol terminal 66, the support men her , an 
insulator 29, a double ended strapping terminal 
le, an insulator and, finally, are threaded 
into a metal clamping plate 2. In order to 
stagger the alignment of the upper terminal 
ends of the terminals 6 and f , the terrainals 
have been made with their terminal ends slightly 
offset with respect to the vertical center line of 
the terminals. Consequently, it will be under 
stood that the upper portion of the terrainal 6 
and the upper portion of the terminal G are 
exactly the same configuration. In in Ouiating 
these terminals, one terminal is reversed With 
respect to the other terminal in order to align 
the respective terminals on opposite SideS of the 
center line of the mounting hole therein; 2S is 
best illustrated in Fig. 5. The three terninal 
pile-ups shown at the left and right hand ends 
of the structure, as seen in FigS. 4 and 5, are 
identical in that one of the terminals is a 
grounded control terminai, Such as terminai Si6, 
Which is not insulated from the Support men 
ber , whereas the other terminal is a Strap 
ping terminal, such as the terminal E. Which 
is electrically insulated fron the Support frazie 
member , the clamping strip 2 a.Ind the 
ScreWS . 

Referring again to Fig. 4 it is noted that in 
the central portion of the structure seven addi 
tional sub-groups of terminal pile-ups are shown. 

Each of these terminal pile-upS COinprise tWO 
mounting screws 7 which extend through a 
metal clamping strip 8, a Single ended control 
terminal 6, an insulator 99, four double ended 
strapping terminals , four insulators and, 
finally, are threaded into a metal clamping Strip 

2. In all of the terminal pile-ups the insulator 
9 is placed between the Support member 

and the first double ended Strapping tertainal 
i () and the remaining double ended strapping 
terminals are insulated from each. Other by 
the insulators . . . 
In view of the foregoing it will be seen that 

thirty-four insulated strapping terminals are 
provided at the upper end of the support mem 
ber and that the terminals are divided into 
seven individual rows of four strapping terrainals 
each, and six additional individual rows of only 
One strapping terminal each. With this arrange 
ment thirteen rows of terminals are provided 
and each row is individually provided With a 
grounded control terminal 6. 
The above-imentioned thirty-four insulated 

strapping terminals are connected respec 
tively to the terminal ends of the thirty-four 
movable contact Springs 55, by Iiheans of Sepa 
rate individual insulated conductors 6. The 
interconnecting conductors 6 are Soldered to 
the terminal ends of the nowable contact Springs 
50 and to the lower terminal ends of the strap 
ping terminals 6. The thirty-fifth movable 
contact spring 50, shown at the right-hand end 
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8 
of the row of contact springs in Fig. 4, is con 
nected, by means of an insulated conductor 5, 
to a terraina 2 Secured to the lower portion 
Of the Support nember 8 (Fig. 2). 

in order to illustrate the nanner in Which 
the individual Strapping terminals are COn 
nected to the teriginal ends of the contact Springs 
5, only one interconnection will be described in 
connection with Figs. 1 to 5, inclusive. For 
example, the conductor S is soldered to the 
terminal end, Such as the terminal end 64, of 
the thirty-fourth nowable contact spring 50, 
that is, the second contact Spring from the right 
hand end of the structure as seen in Figs. 4 and 
5. The conductor 86 is then placed in a groove, 
Such as the groove SE, in the insulator 3 and 
then Soldered to the lower terminal end of the 
Strapping terminal , shown at the right-hand 
end of Fig. 5. 

In order to insure complete electrical isolation 
betWeen the strapping terminals and the 
Support Yeniber 3, the insulators 9 extend 
a considerable distance below the lower end of 
the Strapping terminals 3. This precaution is 
Only necessary between the strapping terminals 
3 & Which are adjacent the support member it, 
because the remaining strapping terminals 
are adequately Spaced from each other by means 
of the separating insulators and also because 
the upper and lower terminal ends of the termi 
nals are mounted in each row in staggered 
relation with respect to each other. 
With the upper ends of the various terminals 

436 and 8 positioned at the front or top of the 
relay structure in the manner illustrated, the 
exposed upper terminal ends provide a readily 
acceSSile junper field whereby the various 
grounded control terminals 36 may be jumpered 
to the Various Strapping terminals in the 
asSociated rows of strapping terminals or, if 
neceSSary, in any row of strapping terminals. 
In this manner a marking ground potential may 
be Selectively connected to the desired ones of 
the movable contact springs 53 of the multicon 
tact relay mechanism. 
When the electroinagnet is operated in re 

Sponse to energizatio; thereof, the airinature 3) 
Will be attracted, in the well-known manner, 
thereby to cause all of the movable contact 
SpringS 58 respectively to engage the correspond 
ing Stationary contact Springs S6, thereby to con 
trol external circuits connected to the station 
airy COrta et Springs. 
When a combined multicontact relay and ter 

ninal assembly mechanism, constructed and ar 
ranged in accordance with the present inven 
tion, is mounted on a rack or frame with the 
front Or top of the mechanism exposed, the 
permanent exchange wiring between the appa 
ratus to be controlled by the mechanism and 
terminal ends of the stationary contacts 60, are 
at the rear or the bottom of the mechanism and 
are noirilally not accessible to the installer or 
imaintenance man. With the present arrange 
ment the juniper field terminal assembly is posi 
tioned at the front or top of the relay and, ac 
.COrdingly, is readily accessible to the installer 
or maintenance finan without removing the mech 
anism from its Supporting structure. Therefore, 
When alterations are required in the jumpering 
ariangement on the exposed terminal ends of 
the jui Inper field, the alterations can be easily 
made by unsoldering the junipers between the 
grounded control terminals ( and selected ones 
of the strapping terminals if and by resolder 
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ing the jumpers to the various terminals in ac 
Cordance With any new circuit controlling ars 
rangement. 
In Order to indicate. to the installer or the ex 

change maintenance Inan the in anner in Which 
the particular juniper field is connected, a des 
ignation card Support strip 3G may be provided 
and Secured in place at the front of the struc 
ture by two or more of the ScreWS 3. A des 
ignation caid 3 may then be inserted into the 
designation strip 39 and a description of the 
jumpering arrangement between the control ter 
minals 6 and the various Strapping terminals 

0 may be printed thereon for convenience. 
Referring now to the schematic diagram ill 

lustrated in Fig. 6, a description Will be given of 
One method of wiring the combined nulticOn 
tact switching device and terminal a sembly. The 
illustrated Wiring arrangerinent is Somewhat Sii 
ilar to the wiring arrangement disclosed in Fig. : 
14 of the previously mentioned Ostline applica 
tion Serial No. 75,985, filed February 12, 1949. In 
the above-inentioned Ostline application Seven 
sets of four WXYZ conductors are eralployed to 
register a maximu? of Seven digits in an aSSoci 
ated register sender or director. The seven SetS 
of WXYZ conductors are respectively designated 
WXYZ to WXYZT inclusive. In addition to 
the foregoing, the Copending Ostline application, 
noted above, employs several additional control 
conductors which are designated TA, B, TC, TD, 
TE and ATB. Each of the above-mentioned 
WXYZ conductors and TA, TB, etc. conductors 
terminate in register relays and in an aSSoci 
ated register Sender and the respective register & 
relays are operated in accordance with the Selec 
tive connection of ground potentials to the Wari 
ous conductors noted in accordance With the 
WXYZ code. 
In Fig. 6 the stationary contact SpringS of it 

the combined multicontact SWitching device and 
terminai assembly are partially shown and a S 
sociated therewith the cooperating movable Con 
tacts 5 are also disclosed. These pairS Of COIn 
tacts are respectively numbered to 35, inclusive, 
and correspond respectively to the contactS ShoWn 
in Fig. 4. In addition to the above, the 3 Strap 
ping terminals f 0 are schematically illustrated 
and have been separated into four roWS in ac 
cordance with the jumper field terminal assembly 
arrangement described above in connection With 
Figs. 1 to 5, inclusive. The left-hand roW of Seven 
strapping terminals are also designated re 
spectively, from left to right, W to Wia, in 
clusive; the next row of strapping terminals 
are also designated respectively Xi to X, in 
clusive; the third row is designated Yi to Y, 
inclusive; and the seven strapping terminals it 
shown in the middle Section of the fourth roW 
of strapping terminals are designated respectively 
2: to Zil, inclusive. The above 28 Strapping 
terminals are in alignment and are phyS 
ically separated from each other so that each 
row of four terminals may be selectively Con 
nected through the contact springs 69 and 50 to 
four corresponding external WXYZ conductors 
terminating in the stationary contact Springs 
60 upon operation of the device. One Set of four 
external WXYZ conductors have been shown 
and they respectively terminate in the four sta 
tionary contact springs 60 which are respectively 
numbered 28, 29, 3 and 3. The Cooperating 
movable contact springs 50 are respectively con 
nected to the four correspondingly designated 
strapping terminals by means of four conductors 
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respectively designated C-Wil, C-Xi, C-Y 
and C-Z. The above-mentioned conductors 
interconnecting the contact Springs 56 and the 
Sticapping terminals if correspond to the con 
ductorS is shown in Figs. 2 and 5. The remain 
ing four Stationary contact SpringS 66 are re 
spectively numbered 32 to 35, inclusive, and they 
teriniinate four external conductOS eXtending to 
the register Sender of the copending Ostline ap 
plication Serial No. 75,985 whereby they termi 
late in registers Or load circuits designated re 

Spectively TB, TA, ATB and Ground Control. 
The associated movable contact Springs.50, num 
bered 33, 33 and 3i, are connected to the three 
ieft-hand strapping terminals. It in the fourth 
row of strapping terminals by means of the con 
ductors (C-TEB, C-TA and C-ATB. Finally, the 
raoyabie contact spring 50, numbered 35, is...di 
rectly connected by means of the conductor fi5 
to the terminal assembly Support member 0. 
In the previous description of the combined 

Structure it was pointed out that the Support 
member was grounded at the terminal 2) 
and that the thirteen control terminals 06 are 
tirectly mounted upon the support member 0 
So that each of the control terminals is effectively 
grounded. Consequently, various jumpers may 
be Soldiered to the upper ends of the terminals 
iG-5 and to the upper ends of any number of sea 
lected Strapping terminals 9 in order Selectively 
to connect ground potential by way of the selected 
Strapping terminals. 0 to corresponding movable 
Contact Springs. 59. 

Referring Specifically to the four Strapping ter 
iginals i? which have been designated Will to 
Zi, inclusive, any one or any two of these strap 
ping terminals may be jumpered to one of the 
grounded control terminals 06 in accordance 
With a predetermined WXYZ code whereby any 
digit from 1 to 9 and 0 may be marked on the 
aSSOciated WXYZ conductors extending to the 
register Sender or load circuit. The code em 
Floyd in the illustrated arrangement is as foll 
OWS 

Jumper Grounded 
Terminal103 Eligit to Strapping 
Terminal 

W. X. 
W. Y1 
-W 2. 
X. Y1 
X Zi. 
*Y.: 21 
'Will 
XIll-------- 
Y11 

In the present example one of the grounded 
control terminals f06 is jumpered to the strapping 
terminal designated W by means of the 
jumper J-Wf and it is also jumpered to the 
Strapping terminal G designated Xi by means 
Of the jumper J-X. Accordingly, the digit 1 is 
marked in Code form on the four strapping ter 
minals i?) which are designated Wii to Zi, in 
clusive. The next row of strapping terminals: 
designated Wf 2 to Z2, inclusive, are marked in 
Code form by means of the jumpers J-W2 and 
J-Y2 in accordance with the digit 2. 
With the strapping terminals Wii to Zil, in 

clusive, jumpered to the grounded terminals 06 
in the manner described above, the actuation of 
the armature 30 of the structure to close the 
aSSociated contact Springs 50 and 60, will thereby 
extend the ground potential applied to these 
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lected strapping terminals W and Xi to the 
asSociated code marking conductors W and 
X. In this manner, the digit i will be trans 
ferred over the code conductors to the register 
Sender and registered therein in a SSociated reg 
ister relays. From the foregoing it will be ap 
preciated that the strapping terminals if G ter 
minating the conductors C-TB, C-TA and C-ATB 
may also be Selectively grounded by jumper coil 
nections in the manner described above. 

It will be appreciated by those skilled in the 
art that while the illustrated combined multi 
contact device and terminal assembly has been 
disclosed with the control terminals 36 directly 
connected to the grounded support frame Of So 
that each of the terminals is grounded, that these 
terminals may be insulated from the grounded 
frame member C. So that the terminals may be 
connected to different potentials, such as battery 
potential or an alternating current potential of 
some particular frequency, in order to mark the 
external conductors terminating in the contacts 
of the relays in accordance with Such other po 
tentials. 
While one embodiment of the invention has 

been disclosed, it will be understood that various 
modifications, such, for example, as the modifica 
tion mentioned above, may be made therein which 
are within the true spirit and Scope of the in 
vention. 
What is claimed is: 
1. A multicontact relay adapted to be remov 

ably supported as a unit upon an aSSociated rack; 
said unitary relay comprising a plurality of load 
springs, each of said load Springs provided with 
a load spring terminal, a plurality of line Springs, 
each of said line springs provided with a line 
spring terminal, a plurality of strapping termi 
nals, a plurality of main line terminals connecti 
ble to a source of potential, conductors inter 
connecting respectively each of Said line Spring 
terminals and each of said strapping terminals, 
a jumper field comprising said strapping termi 
nals and said main line terminals, jumper con 
ductors in said jumper field interconnecting Se 
lected ones of said strapping terminals and One 
of said main line terminals for selectively con 
necting said source of potential at said one main 
line terminal to said selected strapping terminals 
in order to extend said potential to Selected line 
springs corresponding to said selected strapping 
terminals, and control means for controlling Said 
load springs and said line Springs to extend Said 
potential from said selected line Springs to corre 
sponding ones of said load Springs. 
... 2. A multicontact relay adapted to be remov 
ably supported as a unit upon the front of an 
associated rack; said unitary relay comprising a 
plurality of pairs of Springs, each pair compris 
ing a load spring and a line Spring, terminals for 
said springs disposed at the rear of Said relay, 
a plurality of strapping terminals Supported at 
the front of said relay, conductors interconnect 
ing respectively each of said line Spring terminals 
and each of said strapping terminals, a plurality 
of control terminals supported at the front of 
said relay connectible to a source of potential, a 
strapping field supported at the front of Said 
relay formed by said strapping terminals and Said 
control terminals, strapping means in Said field 
interconnecting selected ones of said strapping 
terminals and desired ones of said control ter 
minals in order to connect said potential to Said 
selected strapping terminals, and means for Sir 
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multaneously controlling at least one of the 75 
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Springs of each of said pairs of Springs to inter 
connect aSSociated pairs of Springs in order to 
extend the potential connected to said selected 
Strapping terminals to the corresponding load 
SpringS, thereby simultaneously to control elec 
trical circuitS connected to Said corresponding 
load Spring terminals. 

3. A multicontact relay adapted to be remov 
ably Supported as a unit upon the front of an 
aSSociated rack; Said unitary relay comprising a 
plurality of pairs of inovable Springs having con 
tacts formed at the front end thereof and termi 
inals formed at the rear end thereof, a first group 
and a Second group of Stationary Yembers, each 
of Said members having a terminal formed at One 
end thereof, means interconnecting the terminal 
ends of One of the Springs of each of said pairs 
Of SpringS and said first group of stationary men 
bers, Said Second group of stationary members 
connectible to a Source of potential, a jumper 
field terminal assembly supported on said uni 
tary relay at the front end thereof formed by the 
terminal ends of Said first and said second groups 
of Stationary members, jumper means in said 
field interconnecting selected terminals in said 
first group of terminals with any of said termi 
nals in Said Second group of terminals, and means 
including an armature of Said relay for control 
ling said Inovable Springs in order to connect said 
Source of potential as determined by said jumper 
means to Corresponding OneS Of the other of Said 
terriniinals of Said pairs of Springs. 

4. A nulticontact relay adapted to be remov 
ably Supported as a unit upon an aSSociated rack; 
Said unitary relay comprising in combination, a 
plurality of rinovable contacts, a like plurality of 
aSSociated Stationary contacts, a Support for said 
contacts, means for actuating said movable con 
tacts to individually engage said associated sta 
tionary contacts, a terminal block including a 
first group of terminals mounted on said support, 
each of Said terminals in Said first group con 
nected at one end thereof to one end of said 
movable contacts, a Second group of terminals on 
Said terminal block connectible to a Source of 
potential, Said terminal block forming a jumper 
field for Selectively connecting jumper wires be 
tween the terminals in said second group of ter 
minals and desired ones of the terminals in said 
first group of terminals selectively to mark the 
Sane With Said potential, and a magnet for si 
in ultaneously controlling said actuating means 
to connect the potential applied to said marked 
terminals in said first group of terminals by way 
of corresponding ones of Said movable contacts 
to the aSSociated ones of said stationary contacts. 

5. A nulticOntact relay adapted to be renov 
ably Supported as a unit upon an associated rack; 
Said unitary relay including a frame member, 
a number of pairs of contact springs mounted on 
Said member, an electromagnet mounted on said 
member, an armature for said electromagnet, said 
electromagnet being operative to actuate said 
armature in order to control at least one contact 
Spring of each of Said pairs of contact springs, 
a terminal Support nounted on Said frame mem 
ber, strapping terminals carried by said support, 
Said strapping terminals corresponding in num 
ber to the number of Said pairs of contact springs, 
means interconnecting respectively each of said 
strapping terminals with one of the contact 
Springs of each of Said pairs of contact Springs, a 
control terminal mounted on Said Support, con 
nectible to a source of potential, and jumper 
means interconnecting said control terminal and 
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selected ones of said strapping terminals in order 
selectively to connect Said potential to the one 
contact Spring of each of Said pairs of contact 
springs interconnected with said selected strap 
ping terrainais, whereby actuation of Said airina 
ture in response to Operation of Said electroinag 
net, connects said potential to the other contact 
spring of each of Said Selected pairs of contact 
SpringS. 

6. A multicontact relay adapted to be remoy 
ably supported as a unit upon an aSSociated rack; 
Said unitary relay including a Supporting frame, 
a plurality of sets of contact Springs mounted on 
said frane, an electronagnet Supported on Said 
frame, an arrature for Said magnet, said magnet 
in response to energization thereof being adapted 
to actuate said armature in order to control Said 
Sets of contact springs, a plurality of strapping 
terminals and a control terminal, a member Sup 
porting said terminals at one end thereof and 
Supported by Said Supporting frare at the other 
end thereof, connecting means respectively in 
terconnecting each of Said strapping terminals 
and one of the contact springs of each of said 
sets of contact springs, said control terrainal 
being connectible to a source of potential, and 
Strapping means interconnecting said control 
terminal and selected ones of said strapping ter 
minals in order to extend said potential to the 
said one contact spring of each of said sets of 
contact springs corresponding to said Selected 
strapping terminals, whereby actuation of said 
armature in response to energization of said 
magnet controls each of Said sets of contacts in 
Order further to extend said potential to the 
other of the contact Springs of each of said se 
lected sets of contact springs. 

7. A multicontact relay adapted to be remov 
ably Supported as a unit upon the front of an 
asSociated rack; said unitary relay comprising 
a Support, a plurality of line springs and a cor. 
responding plurality of load springs carried by 
said support, each of said springs being formed 
with a fixed terminal end and a free contact 
end, Said terminal and contact ends being respec 
tively disposed toward the rear and the front, 
of said unitary relay, a terminal strip carried by 
Said support, a first group and a second group 
of terminals carried by said terminal strip, con 
necting means interconnecting the terminal end 
of each of said line springs and corresponding 
terminals in said first group of terminals, each 
of the terminals in said second group of terminals 
being connectible to a source of potential, one 
end of each of the terminals in said first group 
and said second group of terminals disposed to 
ward the front of said unitary relay in order to 
provide a jumper field to facilitate selective in 
terconnecting of said first and said second groups 
of terminals, jumper means in said jumper field 
interconnecting selected terminals in said first 
group of terminals and selected terminals in said 
second group of terminals for selectively connect 
ing said potential to certain of said line springs, 
and means carried by said support for inter 
connecting said free contact ends of said springs 
in order to mark certain of said load springs with 
Said potential applied to said certain line Springs. 

8. A multicontact relay adapted to be remov 
ably supported as a unit upon the front of an 
associated rack; said unitary relay comprising a 
mounting frame, a plurality of pairs of contact 
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springs secured to Said frame, each of Said springs 
having a movable contact end extending to the 
front of Said unitary relay and a Stationary ter 
iminal end extending to the rear of Said unitary 
relay, a first group of Strapping terrillinals Secured 
to Said fraine for:ining a readily accessible jumper 
field at the front of said unitary relay, a plurality 
of conductors interconnecting Said strapping ter 
minals in Said first group and the terminal ends 
Of Cine of the contact Springs of each of Said 
pair of Springs, a Second group of strapping ter 
iiniinals Secured to Said frame and included in 
Said jumper field, Said Second group of strapping 
terrainals being connectible to a Source of poten 
tial, jumper conductors in said jumper field in 
terconnecting certain of said strapping terminals 
in Said first group and certain of said strapping 
terminals in Said second group in order selec 
tively to determinine the contact springs of said 

2) pairs of contact Springs to which said potential 
is to be applied, and means for simultaneously 
actuating all of said movable contact ends of said 
contact Springs in order to connect said source 
of potential only to said determined contact 
Springs. 

9. A multicontact relay adapted to be remov 
ably Suported as a unit upon the front of an as 
Sociated rack; said unitary relay including a 
rane member, a plurality of pairs of contact 

Springs mounted on Said frame member, an elec 
tromagnet mounted on said member, an arma 
ture for Said electromagnet, Said electromagnet 
being operative to actuate said armature in order 
Sir ultaneously to control each of said pairs of 
contact springs, a, plurality of strapping termi 
nals, means interconnecting respectively one con 
tact Spring of each of Said pair of contact Springs 
and an individual one of said strapping terminals, 
a control terminal connectible to a source of po 
tential, means supporting said strapping termi 
nals and said control terminal on said frame 
finember So that a front end of each of Said ter 
minals provides a readily accessible terminal field 
at the front of Said unitary relay, and jumper 
neas interconnecting said front end of Said con 

trol terminal and said front end of selected ones 
of said strapping terminals in Said terminal field 
in order to connect said potential to Said one con 
tact spring of each pair of said contact springs 
corresponding to said selected strapping termi 
inals, whereby actuation of said armature in re 
Sponse to energization of said electromagnet in 
terconnects each of said pairs of contact springs 
in order to connect said potential to the associated 
contact Spring of each of Said pairs of contact 
springs corresponding to said selected strapping 
terminals. 

JOHN E. OSTNE. 
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