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UNITED STATES PATENT OFFICE 
2,689,286 

CIRCUIT BREAKER, 

Thomas M. Cole, New York, N. Y., assignor to 
Federal Electric Products Company, Newark, 
N.J., a corporation of Delaware 
Application March 8, 1952, Serial No. 275,580 

(C1, 200-116) 1. Claims. 
1. 

This invention relates to automatic circuit 
breakers and more particularly, but without re 
Striction, to circuit breakers of the general type 
disclosed in United States Patent Re. No. 23,188. 
The present invention is a continuation-in 

part of my co-pending applications Serial No. 
127,433, filed November 15, 1949, now Patent No. 
2,647,186, dated July 28, 1953, and Serial No. 
184,749, filed September 14, 1950, both assigned to 
the assignee hereof. 
One object of the present invention is to provide 

circuit breakers which are automatically tripped 
by the operation of a thermostatic control device 
and which are of such character that breakers of 
different ratings may be produced without requir 
ing variations in the control device, 
Another object is to enable circuit breakers of 

different ratings to be produced from component 
parts of the same size and shape. Therefore, the 
primary object of the present invention is the pro 
vision of means, other than thermal-current re 
sponsive members for setting the current ratings 
Of circuit breakers. 
Another object is the provision of means for 

calibrating a circuit breaker without the necessity 
of effecting any changes or variations in the mov 
able switch arm or in the control device thereof. 
A further object is the provision of an in 

proved imovable switch member for a circuit 
breaker, which obviates the need for insulating 
from said switch member, the actuator which is 
pivotally not inted thereon. - - 
The above. and other objects, features and ad 

vantages of the present invention will be inore 
fully understood from the following description 
considered in connection. With the accompanying 
illustrative drawings, 
In the drawings: 
Fig. 1 is a side view of a circuit breaker, pur 

Suant to an embodiment of the present inven 
tion, one part of the casing being removed, the 
circuit breaker being in the closed or circuit mak 
ing condition thereof; - 

Fig. 2 is an end view of the circuit breaker taken 
in the direction of the arrows 2-2 in Fig. 1; 

Fig. 3 is a sectional view taken on the line 3-3 
of Fig. 1; 

Fig. 4 is a view similar to Fig. 1 illustrating an 
other embodiment of the invention; and 

Fig. 5 is a sectional view taken on the line 5-5 
of Fig. 4. 

Referring now to Figs. 1 through 3 of the draw 
ings in detail, the circuit breaker mechanism of 
the present invention is disposed within a cham 
ber O. defined in a two-part insulation housing 
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2 
or casing 2 comprising a body part 4 and a cover 
or closure part f6. As herein illustrated, the cir 
cuit breaker is of the “plug-in' type, being pro 
vided With a plug-in terminal prong or Stab Con 
tact 8 extending from the casing 2 for making 
contact with a terminal plate assembly, Such as 
that described in the United States application 
Serial No. 127,432, filed November 15, 1949, by 
Paul M. Christensen and rayself, as joint inven 
tors, now Patent No. 2,647,225, dated July 28, 
1953, and assigned to the assignee of the present 
application. However, it will be understood that 
the present invention is not limited to circuit 
breakers of the “plug-in' type but is applicable, 
as will be shown, to circuit breakers which are not 
provided with plug-in terminals, the stab contact, 
per se, not forming a part of the invention to 
which this application is directed. 
The casing is provided with an arcing chamber 

20 in which the stationary contact 22 and the 
conpanion movable contact 24 of the circuit 
breaker mechanism are disposed for relative 
movement. A terminal member 26, provided with 
a terminal screw 28, is mounted in a recess 30 
formed in the casing, above the arcing chamber 
20. Said terminal member mounts the Stationary 
contact 22. The casing is also provided with an 
opening 32 through which an insulated pivoted 
handle 34 projects for manual operation of the 
circuit breaker mechanism, said handle being 
mounted as illustrated and described in Iny co 
pending Patent, No. 2,647,188. 

Referring now to the circuit breaker mechanism 
disposed in chamber (), said mechanism includes 
a manually operable member, here shown as the 
previously mentioned pivoted handle 3A. A mov 
able switch member or arm 35 is mounted in 
chamber for pivotal rovement on pivot pin 
38, the opposite ends of which are received in the 
casing parts, as illustrated and described in my 
Patent, No. 2,647,186. At, one end thereof, Switch 
in ember 36 carries the contact 24 which is engage 
able with and disengageable from the companion 
stationary contact 22. A thermal-current respon 
sive control member 3, here shown as a thermo 
static, bimetallic, flexible strip, is secured in a 
suitable nanner to a side edge of the SWitch men 
ber 36. The free end of bi-metallic strip lie is ar 
langed to releasably engage the latch element 42 
at one end of an actuating member or lever 44, 
pivotally mounted on the end of the movable 
switch member 36, opposite the end which carries 
the contact 24. 
As here shown, and as illustrated and described 

in detail in ray co-pending Patent No. 2,647,186, 
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the actuator 44 is preferably formed in One piece 
of sheet metal and comprises the laterally Spaced 
opposing walls 46 and 48 open between the mar 
ginal edges 50 and 52 thereof, and partially closed 
between the opposed marginal edges thereof by 
the integral wall 54 which is provided with the 
aforementioned latch element 42, depending be 
low said opposing walls, and with the longitudinal 
reinforcing bead 56 offset laterally outwardly 
thereof. The walls 5C and 52 are provided With 
the confronting punched-in projections 58-58 
which are mounted for pivotal movement in a 
bearing aperture 60 provided in the movable 
switch member 36. 
When lever 44 is mounted on the Switch mem 

ber 36, the walls 50 and 52 thereof straddle said 
movable switch member. At their free ends, 
each of said walls is provided with an aperture 
62. One end 64 (Fig. 5) of a resilient link 66 
extends with a slight clearance through the 
aligned apertures 62 and the other end of Said 
link is pivotally engaged with the handle 34. A 
coil compression spring 68 is operatively inter 
posed between the movable switch member 36 and 
the handle 34 for biasing the movable Switch 
member to its open position. One end of Said 
spring engages a lug TO carried by handle 34 
and the other end of said spring engages a lug 
72 integral with the movable switch member 36. 
The mechanism constituted by handle 34, mov 
able with switch member 36, thermal Strip 40, 
lever 44, and link 66 is similar to and operates 
in substantially the same way as corresponding 
mechanism in the above identified United States 
Patent Re. No. 23,188. 

It will be understood that member 40 operates 
to latch the manually operable actuating mech 
anism 44 to the movable switch member 36 and 
to unlatch the actuating mechanism from the 
movable switch member, the unlatching taking 
place upon the deflection of member 40 causing 
the disengagement of the free end thereof from 
the edge of latch element 42 of lever 44 upon 
the occurrence of an overload, or under other 
abnormal predetermined conditions of the cir 
cuit controlled by the circuit breaker. When 
the member 40 is deflected from engagement 
with lever 44, spring 68 is effective to move 
contact member 36 to its open circuit position 
from the closed circuit position thereof illus 
trated in Figs. 1 and 4. Calibration means, such 
as the peripherally interrupted aperture 4 and 
a tapered pin 76, illustrated and described in 
detail in my co-pending Patent No. 2,647,186, 
may be provided in the movable contact member 
36 for calibrating the circuit breaker. 
The control element 40 is connected in Series 

with movable contact member 36 and the circuit 
which is to be controlled by the circuit breaker. 
For this purpose a flexible metallic conductor or 
connector 78 is connected to said control element, 
preferably adjacent the free end thereof. The 
other end of the connector is connected to the 
previously mentioned stab contact 8 to com 
plete a circuit between the terminals 26 and 8 
when the breaker is closed. 

Pursuant to the embodiment illustrated in Fig. 
1, the movable Switch member 36, formed in 
One piece, is provided with a portion 80 having 
a high resistance to the flow of current there 
through and a portion 82 in Series therewith 
and having a low resistance to current flow 
therethrough. Specifically, the resistance of por 
tion 80 is preferably of Such a value as to sub 
stantially prevent the passage of current through 

O 

15 

20 

25 

30 

35 

40 

50 

55 

60 

70 

75 

4. 
the movable switch member 36. Said portion 
80 may be formed of any suitable high resistance 
metal, such as, for example and without limita 
tion, Nichrome or other similar metal, and the 
portion 82 is formed of a suitable low resistance 
metal, such as, for example and without limita 
tion, bronze or other similar metal. Said two 
portions are secured to each other in edge to 
edge relation, as at 83, in any suitable way, for 
example, by welding or brazing. It will also be 
understood that the switch member 36 may be 
formed of powdered metal by a molding opera 
tion, with parts 80 and 82 formed of metal powder 
having high and low resistances, respectively. 
It will be noted that the low resistance portion 
82 is provided with the movable contact 24 and 
with the thermal strip 40, whereby substantially 
all of the current which is flowing through the 
circuit which is controlled by the circuit breaker 
will flow through the thermal strip 40. Al 
though the Strip 40 is in electrical contact with 
the movable Switch member 36 through the ever 
44, in the closed condition of the circuit breaker, 
it will be understood that due to the high re 
sistance characteristics of the materia which 
forms the portion 80 of said switch member, 
the current will not bypass the strip 40 by flow 
ing through the lever 44, but substantially all of 
the current will flow through the engaged con 
tacts 22 and 24, the portion 82 and the strip 40. 
In this connection, it will be noted that since 
Substantially no current flows through the lever 
44, because of the high resistance characteristics 
of the portion 80, the usual insulating bushing 
which has heretofore been provided between the 
lever 44 and the movable switch member 36 may 
be omitted So that said lever is in direct contact 
With the movable Switch member, as illustrated 
in Fig. 3. 
The embodiment illustrated in Fig. 1 is pref 

erably calibrated through the use of the tapering 
pin 76 in the peripherally interrupted aperture 
T4 whereby to vary the extent of overlap of the 
latch 42 and the free end of the strip 40, as de 
scribed in detail in my Patent No. 2,647,186. 

Referring now to the embodiment illustrated 
in Figs. 4 and 5, the circuit breaker thereof is 
Substantially similar in construction to that ill 
lustrated in Fig. 1. However, pursuant to the 
present embodiment, an insulated bushing 84 
(Fig. 5) is interposed between the actuator 44 
and the movable switch member 36A so as to 
prevent the flow of current between the actuator 
and the terminal strip 40. Also in the present 
embodiment, although the movable switch mem 
ber 36A is formed of the separate portions 80A 
and 82A, it will be understood that the portion 
80A is not of such high resistance as to prevent 
the passage of current therethrough. More spe 
cifically, the portion 82A which carries the mov 
able contact 24 and the terminal strip 40, may 
be formed from a metal of one resistance and 
the portion 8 OA may be formed of a metal of 
higher or lower resistance to provide a pre 
determined overall resistance for the Switch 
member 36A. By varying the resistance of either 
of these portions, for example, but not by way 
of limitation, by changing the relative dimensions 
thereof or by changing the respective metals of 
either or both portions, the current flow through 
the switch member 36A may be varied in order 
to vary the amount of current flow through the 
bi-metallic strip 40 whereby to vary the response 
of the circuit breaker. In this connection, it 
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will be noted that since the insulation bushing 
i8 is interposed between the actuator 44 and the 
movable switch member 36A, a flexible con 
Elector or coupling 86 interconnects the portion 
'80A of the Switch member 36A, as at 87, and the 
stabs contact 8, as at 89, to complete a path for 
current flow through the engaged contacts, the 
portions 82A and 80A and the flexible connector 
-86, which path is in parallel with a second cur 
Frent flow circuit which extends through the en 
gaged contacts, the portion 82A, the strip 40 
and the flexible connector 78. Therefore, it will 
be apparent that by varying the overall current 
iconductive characteristic of the switch member 
36A, by varying the resistance of either or both 
tof the portions 80A and 82A thereof, the overall 
response of the circuit breaker may be varied, 
:as desired, in order to provide a desired calibra 
tion or current rating for the circuit breaker. 
In addition to calibrating the circuit breaker 

illustrated in Fig. 4 by varying the resistance of 
either or both portions of the movable switch 
member 36A, whereby to vary the overall current 
*Conductive characteristics thereof, the calibration 
may also be changed by changing the resistance 
of the iconnector 86. More specifically, the re 
'sistance of said connector may be varied by 
varying the Wire gauge or material thereof. It 
Will be apparent that any change in the current 
'conductivity of the connector 86 will affect the 
imagnitude of the current flow through the strip 
F40 and thereby serve to calibrate the circuit 
breaker. 
While I have shown and described the preferred 

:embodiments of my invention, it will be under 
stood that various changes may be made in the 
present invention without departing from the 
underlying idea or principles of the invention 
Within the Scope of the appended claims. - 

Having thus described my invention, what I 
'claim and desire to secure by Letters Patent, is: 

1. A loyable Switch innernber for a circuit, 
breaker, said member being unitary and having 
integral Serially related portions which differ, 
respectively, in Current-conductive characteris 
tics. 

2. A movable switch member for a circuit 
breaker, Said member being unitary and having 
portions which differ, respectively, in current 

..Conductive characteristics, said portions being 
joined to each other in edge to edge 1elation. 
3. A novable Switch member for a circuit, 

breaker, Said member being a planar part and 
having portions disposed in Series therein and 
which differ, respectively, in current-conductive 
'characteristics, at least one of said portiolas being 
of such resistance value as to substantially pre 
went the flow of current through said member. 

4. A nowable Switch member for a circuit 
breaker, said member being unitary and having 
integral Serially related portions which differ, re 
spectively, in current-conductive characteristics, 
the conductivity of said portions being related to 
provide a predetermined overall 'current-conduc 
tive characteristic for said 'SWitchinenber. 

5. A movable SWitch merber for a circuit 
breaker, said member being unitary and having 
integral Serially related portions which differ, 
respectively, in current conductive characteris 
tics, one of said portions being of Substaintially 
OW Current-conductivity and another of said 
portions being of Substantially high current-con 
ductivity. 

-6. In a circuit breaker having relatively mov 
able companion contacts engageable with and dis 
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6 
tengageable from each other, actuating means for 
-Operatively effecting said engagement and disen 
'gagement thereof, and control means of pre 
determined current-conductive characteristic for 
effecting the disengagement of said contacts in 
response to predetermined current in the circuit; 
a movable Switch member of predetermined cur 
rent-conductive characteristic, said switch mem 
ber being provided with one of said contacts, said 
SWitch member mounting said control means and 
'Said actuating means for normal engagement of 
Said control means With said actuating means to 
releasably latch said Switch member to said ac 
tuating means for operation by the latter, a ter 
minal element electrically connected to said icon 
trol means to form a first circuit in said breaker 
in the closed condition thereof, said circuit ex 
tending from the engaged contacts to said ele 
ment and including said control means, and con 
lector means having a predetermined resistance 
and electrically connecting said element and said 
SWitch member to form a Second circuit between 
Said element and said engaged contacts which 
by-passes Said control means whereby the cur 
rent rating of the breaker is a function of the 
Current-conductive characteristic of Said connec 
torneans. 

7. In a circuit breaker having relatively mov 
able companion contacts engageable with and 
disengageable from each other, actuating means 
for Operatively effecting said engagement and 
disengagement thereof, and control means of pre 
determined current-conductive characteristic for 
effecting the disengagement of said contacts in 
response to predetermined current in the circuit; 
a novable SWitch member of predetermined cur 
rent-conductive characteristic, said Switch mem 
ber being provided With one of said contacts, said 
Switch member mounting said control means and 
Said actuating means for normal engagement of 
‘Said control means with said actuating means to 
releasably latch said switch member to said ac 
tuating means for operation by the latter, a ter 
minal element electrically connected to said con 
trol means to form a first circuit in said breaker 
if the closed condition thereof, said circuit ex 
tending from the engaged contacts to said element 
and including said control means, and connector 
means having a predetermined resistance and 
electrically connecting said element and said 
ISWitch. I) enber to for a second circuit between 
said element and said engaged contacts which by 
spaSSes Said control means whereby the current 
rating of the breaker is a function of the current 
'conductive characteristic of Said connectorineans, 
alld insulation Eneans between said Switch men 

air and Said actuating means. 
8. In a circuit breaker having a stationary con 

tact and a coincarniola inovable contact for en 
gage:slent aid disengageinent thereWith, a nov 
able SWitch Enember for Said nowable contact, 
atti:3ting sileaias provided on Said Switch member, 
a current-responsive Control device provided on 
Said Switch inenber, Said control-device releas 
ably latching said actuating means to said Switch 
in sinoe and togetable upon overlead to release 
Said actuating means for opening the circuit, and 
a terminal element in circuit with said control 
-device, said Switch member having a portion of 
predetermined resistance and a portion of dif 
ferent, resistance, Said latter portion being in cir 
cuit between Said Innovable contact and Said a,c- 
tuating lineans, and said first mentioned portion 
being in circuit between said movable contact and 
said control device for predetermining the rela 
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tive control-current flow through said control 
device between said terminal and said Stationary 
contact when the breaker is closed, whereby to 
predetermine the current rating of the breaker. 

9. In a circuit breaker having a stationary con 
tact and a companion movable contact for en 
gagement and disengagement therewith, a mov 
able switch member for said movable contact, ac 
tuating means provided on said Switch member, 
a current-responsive control device provided on 
said switch member, said control-device releas 
ably latching said actuating means to said Switch 
member and operable upon overload to release 
said actuating means for opening the circuit, and 
a terminal element in circuit with Said control 
device, said switch member having a portion of 
predetermined resistance and a portion of differ 
ent resistance, said latter portion being in circuit 
between said movable contact and Said actuating 
means, and said first mentioned portion being in 
circuit between said movable contact and Said 
control device for predetermining the relative 
control-current flow through said control device 
between said terminal and said stationary con 
tact when the breaker is closed, whereby to pre 
determine the current rating of the breaker, Said 
first mentioned portion having a resistance lower 
than that of said latter portion. 

10. In a circuit breaker having a stationary 
contact and a companion movable contact for 
engagement and disengagement thereWith, a mov 
able switch member for said movable contact, ac 
tuating means provided on said switch member, a 
current-responsive control device provided on 
said switch member, said control device releas 
ably latching said actuating means to Said Switch 
member and operable upon Overload to release 
said actuating means for opening the circuit, and 
a terminal element in circuit with said control 
device, said switch member having a portion of 
predetermined resistance and a portion of dif 
ferent resistance, said latter portion being in 
circuit between said movable contact and said 
actuating means, and said first mentioned por 
tion being in circuit between said movable con 
tact and said control device for predetermining 
the relative control-current flow through said 
control device between said terminal and said 
stationary contact when the breaker is closed, 
whereby to predetermine the current rating of 
the breaker, said first mentioned portion having 
a resistance lower than that of said latter por 
tion, said portions being joined in edge-to-edge 
relation in Said Switch member. 

11. In a circuit breaker having a stationary 
contact and a companion movable contact for 
engagement and disengagement therewith, a 
movable Switch member for said movable con 
tact, actuating means provided on said Switch . 
member, a current-responsive control device pro 
vided on said switch member, said control-device 
releasably latching said actuating means to said 
Switch member and operable upon Overload to 
release said actuating means for opening the cir 
cuit, and a terminal element in circuit with said 
control device, said switch member having a por 
tion of predetermined resistance and a portion 
of different resistance, said latter portion being 
in circuit between Said novable contact and said 
actuating means, and said first mentioned por 
tion being in circuit between said movable con 
tact and Said control device for predetermining 
the relative control-current flow through said 
control device between said terminal and said 
stationary contact when the breaker is closed, 
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8 
whereby to predetermine the current rating of 
the breaker, said latter portion being of such a 
resistance value as to substantially prevent the 
passage of current between said movable contact 
and said actuating means, whereby to obviate the 
need for insulation between said switch member 
and said actuating means. 

12. In a circuit breaker having a stationary 
contact and a companion movable contact for 
engagement and disengagement therewith, a 
movable switch member for said movable con 
tact, actuating means, a current-responsive Con 
trol device for releasably latching said actuating 
means to said Switch member and operable upon 
overload to release said actuating means for 
opening the circuit, and a terminal element in cir 
cuit with said switch member and said control 
device to form shunt current paths through said 
switch member and said control device, respec 
tively, between said movable contact and said ter 
minal element, said switch member having a 
plurality of serially related portions of different 
resistances, respectively, one of said portions be 
ing in Series with Said control device, and the 
resistances of Said portions being related to pro 
vide a predetermined overal current-conductive 
characteristic for said switch member, whereby 
to predetermine the current-rating of said circuit 
breaker. 

13. In a circuit breaker having a stationary 
contact and a companion movable contact for 
engagement and disengagement therewith, a 
movable Switch member for said movable con 
tact, actuating means, a current-responsive con 
trol device for releasably latching said actuating 
means to said switch member and operable upon 
Overload to release said actuating means for open 
ing the circuit, and a terminal element in cir 
cuit with said Switch member and said control 
device to form shunt current paths through said 
Switch member and said control device, respec 
tively, between said movable contact and said ter 
minal element, said switch member having a plu 
rality of Serially related portions of different re 
sistances, respectively, one of said portions being 
in series with said control device, and the resist 
ances of said portions being related to provide a 
predetermined overall current-conductive char 
acteristic for said switch member, whereby to pre 
determine the current-rating of said circuit 
breaker, said one portion being of low resistance 
value and another portion having a high resist 
ance value. 

14. In a circuit breaker having a stationary 
contact and a companion movable contact for 
engagement and disengagement therewith, a 
movable Switch member for said movable con 
tact, actuating means provided on said switch 
member, a current-responsive control device pro 
vided on said switch member, said control-de 
vice releasably latching said actuating means to 
Said Switch member and operable upon overload 
to release said actuating means for opening the 
circuit, and a terminal element in circuit with 
Said control device, said switch member having 
a portion of predetermined resistance and a por 
tion of different resistance, said latter portion 
being in circuit between said movable contact 
and said actuating means, and said first men 
tioned portion being in circuit between said mov 
able contact and said control device for prede 
termining the relative control-current flow 
through said control device between said ter 
minal and said stationary contact when the 
breaker is closed, whereby to predetermine the 
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current rating of the breaker, and an electrical 
connector of predetermined resistance between 
Said terminal element and Said Switch member, 
whereby said current-rating is a function of the 
current-conductive characteristic of said con 
nector. 

15. In a circuit breaker having a stationary 
contact and a companion movable contact for 
engagement and disengagement therewith, a 
movable Switch member for Said movable con 
tact, actuating means provided on said Switch 
member, a current-responsive control device pro 
vided on said switch member, said control-de 
vice releasably latching said actuating means to 
said Switch member and operable upon Overload 
to release said actuating means for opening the 
circuit, and a terminal element in circuit with 
said control device, said Switch member having 
a portion of predetermined resistance and a por 
tion of different resistance, Said latter portion 
being in circuit between Said movable contact 
and Said actuating means, and Said first men 
tioned portion being in circuit between said mov 
able contact and said control device for predeter 
mining the relative control-current flow through 
said control device between said terminal and 
said stationary contact. When the breaker is 
closed, whereby to predetermine the current 
rating of the breaker, and an electrical connector 
of predetermined resistance between said ter 
ninal element and said Switch member, Whereby 
said current-rating is a function of the current 
conductive characteristic of said connector, Said 
first mentioned portion having a resistance lower 
than that of Said latter portion. 

16. A system for calibrating circuit breakers of 
the type having an input terminal and an out 
put terminal and means for providing parallel 
current paths through the breaker between Said 
terminals in the closed condition of the breaker, 
a pair of engageable and disengageable contacts 
common to said paths, one of Said paths includ 
ing a movable current conductive Switch member 
operable upon overload to disengage said con 
tacts for interrupting said parallel paths to break 
the circuit through the breaker and the other 
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10 
path including a current-conductive control ele 
ment operable in response to predetermined cur 
rent flow therethrough to effect Said operation of 
said switch member; said system comprising the 
establishment of a basic current-rating for each 
circuit breaker as a function of the current-Con 
ductive characteristic of the SWitch member 
thereof for predetermining the relative division 
of the current flow through said parallel paths. 

17. A System for calibrating circuit breakers 
of the type having an input terminal and an 
output terminal and means for providing parallel 
current paths through the breaker between Said 
terminals in the closed condition of the breaker, 
a pair of engageable and disengageable contacts 
common to said paths, one of Said paths includ 
ing a movable current conductive Switch member 
operable upon overload to disengage Said contacts 
for interrupting said parallel paths to break the 
circuit through the breaker and the other path 
including a current-conductive control element 
operable in response to predetermined current 
flow therethrough to effect Said Operation of Said 
switch member; said system comprising the es 
tablishment of a basic current-rating for each 
circuit breaker as a function of the current-con 
ductive characteristic of the SWitch member 
thereof for predetermining the relative division of 
the current flow through said parallel paths, and 
then varying said basic current rating by includ 
ing in the current path which includes said mov 
able switch member an electrical connector of 
predetermined resistance value between Said 
switch member and one of said terminals. 
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