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Trade Name and Patents

Although it 15 occasionally re-
ferred to and deseribed in the
trade as “‘Carbon Tetrachloride,”
“ Tetrachloride,” * Pyrene,”’
“Liquid,”” and “*Chemical” Fuse,
the correct trade name 1§
“S&C Fuse.”

The manufacture, sale and use
are controlled by United States
and Foreign Patents, granted
and pending. In the United
States of America, the 58C Fuse
is manufactured only by
Schweitzer & Conrad, Inc.,
Chicago.
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The S&C Fuse

And Its Relation to Electric Power Systems

Electric Power Systems

The extension and inter-connection of elec-
fric power systemns has contributed larpely to
national prosperity, by making availuble an
eeonomical source of energy for power, light-
ing, and heating purposes in practically all
communities.

These inter-conneetions have effecied con-
siderable savings in generation and distribu-
tion costs through the advantages obtained
from a diversity of loads, and by making
possible the construction of large wnd efficient,
generating stations at loeations where clectrie
produetion costs are o minimum.

A Problem in Transmission and
Distribution of Power

Continuity of service on transmission and
distribution systems is, however, difficult to
waintain, beeause the failure of o transformer
eauses a serviee interruption of the primuary
giveuit to which it is connected, unless mesns
are provided for the rapid and effective
isolation of the defective transformer.

A transformoer failure may result from an
overload, short eireuit, or abnormal voltage.
The rapid and effective isolagion of a defective
transformer requires the appliention of pro-
tective cquipment which will suecessiully in-
ferrupt abnormal current of values ranging
from the minimum required to operate the
protective deviee to the maximum short eir-
cuil eurrent.

The Isclation of Defective Equipment

The putomatic isolation of defective equip-
ment is accomplished by either oil eireuit
brealkers or fuses. il eireuit breakers, on
account of their high initinl and moaintenance
costg, and the installation space require-
ments, are in numerous cases not justified.
Tor this reason {uses, and particalarly S&C
Fuses, have Tound an cver inereasing feld
of nselulness.

Bulletin 200-B

Page 2

High Voltage Arcs

Interrupting o high voltage circuit under
load is certain to he accompanied by an are
which must be disposed of in some manner
before it reaches destructive proportions.

A brief consideration of the characteristics
of & high voltage are will show the funda-
mental features which high voltage cireuib
interrupting equipment must possess in order
to elenr the circuit during both overload and
ghort circuit conditions.

Fig. 1 shows in graphic form the relation
existing between the line voltage, the eurrent,
and the are voltage, during the opening but
before the final elearing of a high voltage non-
induciive eireuit.

a

Fig. 1—Non-Inductive Circuit. E-Line Voltage;
I-Current; Eurc-Arc Voltage

Immediately upon the opening of the ecir-
cuit, o voltage appears across the gaseous gap
(i. e. the are voltage) which is in phase with
the current. During the Iatier portion of each
hall eycle the are becomes unstable and its
resistance increases rapidly, causing the cur-
rent to diminish to zero a small interval of
time before the line voltage beecomes zero.
The are is re-established during the following
one-half cyele, as shown in Fig. 1, unless a gap
has been established having o fash-over value
greater than the highest instantancous value
of the line voltage.
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The S&C Fuse

And the Requirements for Interrupting High Voltage Circuits

Fig. 2 shows in graphic form the relation
existing between the line voltage, the current,
and the are voltage during the opening, but
before the final clearing, of a high voliage

VAN

Fig. 3—Inductive Circuit—g60° displacement be-
tween current and voltage. E-Line Voltage;
I-Current; Egec-Arc Voltade

virductive cireuit.  This groph shows that
there is always a voltage available for the in-
stantancous re-establishment of the are at
the instant the current is zero. The volitage
which causes the re-establishment of the are
increases with the inducfance in the cireuit,
and becomes a maximum when a 90° phase
displacement exists between the line voliage
and the current. Induetance, therefore, greatly
increases the difficulty of tnterrupling the cir-
cueid.

Fundamental Requirements for the
Interruption of a High Voltage Circuit

Trom Tigures 1 and 2 it is evident that o
fundamental requirement for the suecessful
interruption of o high voltage cirenit is the
introduction of a gap, the dielectrie strength
of which inereases ot a sufficient rate, follow-
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ing eurrent zero, to prevent the recovery
voltage from re-establishing the are. It will
elso be appavent that such a gap must be
established in 4 minimum of tine to prevené
destruction of the eirenit-interrupting equip-
ment due to the thermal effect of the are.

An are in reality is a conduector, which
antomatically adjusts its cross section so us
to maintain a constant current density, An
are may develop considerable physieal pro-
portions during a short eircuit, and this
necessitates some reliable means for rapidly
extinguighing the are. Immediately follow-
ing the interruption of a short cirenit in
moderny systems, the system vollage often
reaches severyl times its normal valee due
to the sudden release of the stored energy
of the system, which phenomenon increnses
the chances for the failure of the civeuit-
interrupting equipment.

Methods Employed for Interrupting High
Voltage Circuits

Several methods for interrupting high volt-
age circuits have been applied by manufac-
turers. In expulsion fuses, for instance,
sufficient vaporizotion of the fuse element
and fuse tube liner must take place to expel
conducting vapors and metals from the fuse
tube. Others place the fuse element in 5 tube
filled with powdered or granular materials
and depend upon this material 1o absorb the
aaporized fuse metal, and to extinguish the
are. In the case of an il cireutt breaker or
an S&C Tuse, the gap is formed in the cireuit
by positive mechanieal means, and the nre
is extinguished by a liquid dielectric,
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SCHWEITZER & CONRAD, INC.

The S&C Fuse

And the Fundamentals of High Voltage Fuse Design

Requirements for a Successful Fuse

During failure of equipment, the current
may vary from over-current fo short eireuit
of considerable magnitude. Also the phase
relationship between the current and voltage,
the point on the voltage wave at which the
short cireuit occurs during equipinent failure,
will be Subjeet to wide variations. When
these [acts are considered fogether with the
conditions outlined in foregoing paragraphs,
it will be apparent that the fundamental re-
gquirements of a high voltage fuse nre:

(1) The fuse element should be of min-
finum seetion and length so ag to reduce
the quantity of ionized metal vapor to
o minimum.

(2) The fuse assembly must incorporate
n positive means of lengthening and ex-
tinguishing the arc in the fuse tube, set-
ting up a gap having a flashover voltuge
greater than the maximum transient value
of the line voltage.

(3) The fuse assembly must be sell
vented to prevent destructive pressures
chring shorté circutis.

Principles of the 8 & C Fuse

An cxamination of the illustration on the
opposite page will show that the following
features which are so necessary for the in-
terruption of high voltage cireuits, have been
incorporated in the design of the S&C Fuse.

(1) The fuse element is proportioned
and assembled in a manner resulting in
uniform time current characteristics and
also in o minimum of ionized vapor when
the fuse is blown,

(2) A vent cap is provided for veleasing
the pressure when the fuse is blown dur-
ing short eireuit. The entire assembly is
enclosed in o heat resisting plass tube
which will withstand o hydranlie test
pressure in the nature of 1000 Ibs. per
sguare inch.
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(3) A positive gap s introdueed into
the eirewit by the rapid retraction of the
moving arcing terminal through a liguid
of high dielectrie strength, this gap being
formed by the action of the fuse spring,
regardless of whether the fuse element 1s
blown during overload or short eiveuit
conditions.

(4) The fuse element is shielded by the
hrass ferrule, completely protecting it from
coront, which makes possible the man-
ulaeture of suceessful fuses for 2.2 Kv. to
138 Kv. having an ampere rating as low
as one-hall ampere.

Compared With an Oil Circuit Breaker

The operation of an S&C Fuse immediately
following the meliing of the fuse element is
similar to the operation of an oil ecireuit
breaker, but in addition the lormer has the
following advantages:

(1) The are is quenched in-a non-in-
Aammable liquid of high dielectric strength.
The vapors of this liquid will not sup-
port combustion.

(2) The moving areing terminal of an
S§&C Fuse possesses practically no inertia,
and as n result of the speed of the terminal
the fuse clears short circuits in 14 to 2
eyeles after the fuse clement has melted,
whereas, an oil cireuit breaker will re-
quire from 8 to 60 eycles to clenr the
eireuif, after the trip coil has been en-
crgized.

(3) When an 3&C Fuse is blown under
ghart eireuit, the replacing of the fuse
completes  the necessary maintenance,
whereas, under similar conditions an oil
¢ireuit breaker would require inspection
of contacts, and filtering and drying of
oil to restore it lo iis original condition;
thus resulting in a maintenance expense
many times greater than the refill cost
of a set of S&C TMuses,
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How the S8&C Fuse Operates

The Principal Parts

A typieal 5&C Type D Fuse as shown, in
three views at the left, consists essentially of:

A—Tuse Element-—designed to melt at
definite eurrent values.

B—Coil Spring-—normally extended.

C~Btrain Wire of high resistance and high
tensile strenglh — holding the coil
spring extended,

D—Veut Cap—Ifor relieving excessive pros-
sure.

E—DMoving Terminnls—acts as areing
terminal when the fuse blows.

F—THeavy heat resisting CGlass Tuhe—
sealed into brass ferrules,

G—Arc-extinguishing Ligquid—_£lling glass
tube,

HeTunnel-Shaped Liguid Director or
Nozzle—attached to arcing terminal.

J—TFlexible Copper Cable—for carvying
the current and thus preventing heat-
ing of the spring.

Fuse Operation

In a circuit protected by the 8&C TFuse,
when the current reaches a certain prede-
termined value, the fuse element (A) melts,
shunting the load cwrent to the strain wire
(1) and this wire, being of small curvent
carrying capacity, instantly melis and allows
the coil spring {B) to contract.

The confracting of the fuse spring, ae-
celerated by the volntilization of the fuse
element during heavy short eireuits, forees a
stream of liquid into the confined arcing zone
where it is rapidly volatilized, developing
pressures which foree the vapor through the
are stream. This action results in the rapid
de-lonization, or in other words, the guiek
recovery of the dielectric strength of the space
occupied by the are as the current approaches
zero.  This process is very rapid, and com-
plete extinetion of the are is accomplished in
13 to 2 eycles.

In most eases the fuse simply functions in
the manner described above., In cases of
. . severe operation, such as short cireult on a

Fig. 4 Fig. 44 system of large eapactiy, the pressure in the
Noremal 5&C Fuse—and after blowing fuse tube is released through the safety vent
cap (D) provided for that pwrpose.
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Two Types of Construction of the S&C Fuse

Two types of fuse construetion, designated
as “BY7 and “D" are manufactured to cover
the range of 2,200 to 138,000 volts and 4 to
400 amperes, as listed on pages 14 and 15.

Tuses of type B construetion are supplied
in the lower current ratings and up to 69,000
volts. . Tuses of the type D construction have
extra high interrupting eapacity and are al-
ways supplied in the higher current ratings up
to 69,000 volts and all current, ratings at
higher voltages. Type D Fuses are available
also for lower current ratings at the lower
voltages in order to provide the extra high
interrupting capacity sometimes desirable for
those ratings. (See table of interrupting cap-
acities, paoge 12-A.)

Type B Fuse Construction
The drawing at the right shows the Type B

construetion of the S&C Tuse. In this type,”

the fuse element is enclosed in an arc barrier
of insulating material.

Type B Fuse Clips

In the Type B construction the ferrules
of the fuse are cylindrical and the Type B
Clips have a corresponding circular form
where they grip the ferrules. A Type B
Clipisillustrated at theright. Itistobe noted
that the fuse is held under spring pressure from
the clip, and this is augmented by pressure
from the retaining bale which exerts a squeez-
ing effect upon the clip as the bale is swung
into place over, and locked by, a projecting
boss.

Not only do the 8&C Fuse Clips provide
ample contact, but in addition they hold the
fuse with more than usual firmness. As a re-
sult, the contact surfaces are not casily cor-
roded and the fuse will not be thrown out of
the clips when it is subjected $o the powerful
magnetic forces resulting from a short circuit.

The S&C Fuse Clips just deseribed are
- always included on fuse mountings regularly
supplied by Schweitzer & Conrad, Ine. When
fuse mountings are purchased elsewhere, the
genuine 8&C Fuse Clips should be specified
for use with S&C Tuses.

" Bulletin 200-B
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UPPER VENT CAP
CONTACT
FERRULE
STRAIN FUSE
WIRE ELEMENT
ARC ARCING
BARRIER TERMINALS
GLASS TUSE A 1Al L1gUID
FILLED Al Al DIRECTOR
WITH ARC A1 B
EXTINGUISH- i /
ING LIQWiD
i AMPERE
; i| .~ RATING
i
i 15 ,?
FLEXIBLE i . a
CABLE ; o i SPRING

Fig. 5—Upper Portion of Type B
5 & C Fuse showing principal parts.

Note fuse stop used
under lower clip for
Type B Fuse only.

Fig. 6—Type B, S & C Fuse as supported in
clips. Also bottom view of clips separately.




SCHWEITZER & CONRAD, INC.

Two Types of Construction of the S&C Fuse—Cont’d.

ENSULATING, VENT CAF
WASHER

FUSE
ELEMENT

FERRULE
STRAIN WIRE

Liguin
DIRECTOR

\AMPEHE

RATING

GLASS TUBE
FILLED
WITH ARC

EXTINGUISH-
ING LIGUID

FLEXIBLE

CABLE SFRING

‘Fig. 77— Upper Portion of Type D, S& C Fuse
Showing Principal Parts

Noteextrasup-
port used un-
der upper clip
forType DFuse
anly

Fig. 8—Type D, S&C Fuse as Supported in
Clips. Also Battom View of Clips Separately
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Type D Construction

In the Type D Construction, the Tuse
element is placed in a separate “‘explosion
chamber’’ at the upper end of the fuse and
above the level of the liquid.

When a Type 1 Tusge is blown during over-
load or short eircuit, the pressure resulting
[rom vaporization of the Fuse Element is con-
fined to the chamber above the Arcing
Terminal and below the Vent Cap.  Theresult
is that during short circuif the vent cap blows
ofl before excessive pressures develop in the
slass tube.

Type D Fuse Clips

In the Type D Tfuse Construction the fer-
rules have flab contaet surfaces. The ferrules
of the Type D Tuse are larger than the Type
B and the flat contact surlaces allow easy
insertion and removal of the Fuse repardless
of the heavy pressure from the double spring
action of the clips.

Like the Type B Clips described on the
apposite page, the Type D Clips hold the
luse firmly under all conditions by means of
the retaining baits and provide contaet which
is not likely to be impaired by corrosion. Tor
that renson users of the S & C TFuse should
specifly the genuine 8 & C TFuse Clips if
mountings are ordered from other manu-
facturers.

Type DLC (Low Current) Fuse

The Type DLC is a vaviation of the Type
D Construction in which a very low enrrent
rating is combined with high interrupiing
eapacity. This nssembly consists of an in-
genious  combination of levers and [use
element arranged =0 that only a small
[raction of the tension of the heavy spring
is transmitted to the small [use element,

The applieation of this assembly makes
possible o eurrent rating s low as ¥4 ampere,
with an over-all mechanical strength equal to
thatol 8&C fuses of the higher ampere ratings.
This fuse element is sufliciently large to with-
gtand the initial rush of current oceurring dur-
ing the energizing of the trensformer, will
ety the load current continuously, and will
be blown by the current which fluws through
the primary winding of a standard potential
transformer during a short cireuit at or near
the secondary terminals.

Bulletin 200-B3




SCHWEITZER & CONRAD, INC.

The S&C Fuse

Has Seven Important Advantages

1. Relighle Time-Current Characteristics

The time-current characteristics of the
S&C Tuse are relinble beeause cach fuse is
made the same as every other one of its kind
by precision methods which bring about strict
uniformity. ' '

2. Dependable Operation

Tis current-interrupting ability at low or
high short-eireuit currents is the result of
zood design. Ifs dependability is the result
of meticulous eare in manufacturing, wherein
each fuse is given seven different tests during
the process.

3. Rapid Clearing Time

The clearing time of the B&C Tuse is
equally rapid whether the fuse clement is
hlown on overload or shorb eircuit.

4, Dpes Not Hazard Adjacent Eguipment

There is no expulsion of long picces of con-
ducting materials such as the unvaporized
portion of the fuse element or eable.

5. Venting Is Upward

When an S&C Fuse is blown during short
circuit the internal pressure is relieved ot
the top which means thag it is in o direction
away from an operator.

6. Factory Refill Restores Original
Interrupting Capacity

The fact that an S&C Fuse must be re-
filled at the factory with special equipment
results in the assurance that a subsequent
operation of a fuse will not be hampered by
an injury which might have oceurred in a
previous operation and go unnoticed by the
vepairman.  (See also next column.)

Bul.E.ei;iur.auﬁﬂ()-'B

7. Blown Fuse Distinguishable at a Distance

The S&C TFuse when blown is distinguish-
able at o distance (see Tig. 10.) This saves
both time and expense.

Liguid Will Not Freecze

The liquid used in the S&
(¢ Fuse will not {reeze in any
climate in which It might be
used.

Return Blown Fuses to the
Factory for Refilling

Blown fuses returned to
the factory for refilling are
frst disassembled; all ob-
solete or damaged parts are
digsenrded and the remaining
parts which meet the me-
chanical and electrical re-
guirements are thoroughly
cleaned. The fuses are then
re-assembled, just as new
fuses are assembled, and the
lalest improvements are al-
Fig. v Fig. 10 Ways incorporated. Thus

when 8&C Tfuses ave refilled
they are made the same as new fuses of the
eurrent desigu.

This refilling, which is actually reconstruet-
ing, therefore, wipes out all depreciation or
obsolescence which might be charged against
fuses regardless of when they were originally
purchased.

Although extreme care and speeial processes
requiring special equipmnent are neeessary to
do the work properly, the cost of refilling is
not high. When it is understood that the
refill charge covers complete rejuvenation of
the fuses, and therefore disposes of deprecia-
tion and obsolescence, the charge is found to
be remarkably low.

Page 8




_ SCHWEITZER & CONRAD, INC.

The S&C Fuse

Special Field Tests Have Shown Definitely Satisfactory Results

Tor a number of years S&C Fuses hiave been
applied by eleetric service companies in in-
stallations connected to their distribution and
transmission systems where very high grade
vircuit-interrupting  equipment is vequired.
This extended serviee experience has de-
veloped a well earned reputation for the S&C
Fuse as being capable and dependable under
severe operating conditions.

Fig. 11—S&C, 35 kv., 1 ampere, Size 3, Fuse
clearing 5800 rms armperes

Numerous tests were made to determine
the performance of new designs hefore plac-
ing them on the market. Also many tests
have been made by power companies to
verily the interrupting capacity, Such tests
have been made under a variety of conditions
and have shown the ability of this fuse to

73000
Fig, 12—8&C, 25 kv., 4000 ampere, Size 5, Fuse
clearing 7300 rms amperes

interrupt currents, from the smallest amount
necessary to melt the luse element, to enormous
short eirenits, with a cerfainty and rapidity
not always attributed to this class of equip-
.ment.

The oseillogram records shown here were
made during tests on large metropolitan
systems. They are typical of the records of

Page 0

Fig. 13-—S&C, 25 kv., 100 ampere, Size 4, Fuse
elearing 6460 rms amperes

a large number of tests at cach of the voltages
shown and represent in o fair way the per-
formanee of the S&C Tuse on these oceasions,

The oscillograms shown in Figures 11, 12
and 13 were obtained by short eiveuiting one
phase of o 12 kv., 60 eyele system thru an
S5&C TFuse. From the standpoint of voltage
across the fuses, these tests were the equivalent

Fig. 14--8&C, 50 kv., 75 ampere, Size 4, Fuses
clearing a 3-phase short circuit on a 44 kv,
system

of a 22 kv., 3-phase short eireuit to neutral or
a 22 kv., 1-phage short cireuit involving two
fuses. These tests were unusually severe,
because the high inductance in the test eireuit,
resulted in approximately a 90° phase dis-
placement hetween current and voltage.

Fig. 15—S&C, Size 5, Fuse clearing a phase to
neutral short circuit on a 66 kv. systemn

Bufletin .‘ZOU-B
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SCHWEITZER & CONRAD, INC..

S8&C Fuse
Application Recommendations

For Power and Distribution Application

“The proper application of high voltage fuses
in power and distribution transformer in-
stallations requires that consideration be
given to both the transient and normal load
conditions which may oceur during operation.
Detailed investigation of transient conditions
shows that:

(1) The energizing of an unloaded trans-
former is often accompanied by an initial
rush of curvent several times the full-load
current rating of the transformer, whereas
the exciting current, a- few cycles alter
energizing the transformer, is only from
3 to 59 of the Tull-load current rating.

(2) The energizing of an incandescent
lamp load is accompanied by o rush of
current approximately five times normal,
because of the high positive temperature
coefficient of the tungsten filament. This
rush of current decreases rapidly due to
the increase in the lamp filament
resistance with inerensing temperature,
and becomes normal in a few cycles.

(3) The starting current drawn by
squirre] cage motors amounts to from 250
to 400%, of the full-load current rating of
the motors.

No damage results from such momentary
overcurrents, providing that they do not
persist until destructive lemperatures have
develaped in the transformer windings,

In the case of large transformers, the mo-
mentary over-capacity demands will generally
be a smaller percentage of the transformer
rating than in the case of small transformers,
hecause large transformers supply a number

3

r

of different loads, the transient current de-
mands of whiech do not oceur at the same
instant. .

After taking these facts into consideration
it will be apparent that to prevent unneces-
sary interruptions to service, due to transient

conditions, the high tension f{use must be

selected by referring to its time-current
charpeteristics, and in general its ampere
rating must be several times the full load
current rating of the tronsformer.

An attempt should not be made to apply
high tension fuses to protect a transformer
during overloads of 150 to 200 per cent of the
transformer full-doad current rating, hecause
unnecessary fuse operation will result during
transient conditions which do not Iast a suf-
ficient length of time to develop destruclive
temperatures in the transformer windings.
‘Where overload protection is considered neces-
sary, it should be obtained by the installation
of fuses or eireuit breakers on the secondary
side of the transformers.

The most satisflactory resulis will be ob-
tained when 8 & C Fuses are applied for iso-
Inting the transformers, and for protecting the
system during extreme overlond or short
gireuits resulting from grounds or hreakdown
of equipment.

Table of Recommendations

The table, page 12, gives recommendations

for the application of 8§ & C Fuses in distribu-

tion and power transformer installations for
the purpose of isolating the transformer from
the system during short eireuits or insulation
failures,
Ampere Rating of S & C Fuse to Use

When o fuse is desired for carrying the
normal and frangient current in o transformer

ingtallntion, the required ampere rabing can

age 10




SCHWEITZER & CONRAD, INC.

S & C Fuse Application Recommendations—Cont’d

be determined from the tabulation shown
on page 12, Application of fuses according
to this tabulation will result in very prompt
isolation of the transformer in case of insu-
lation failure. This tabulation, however,
does not take into account the time delay
which may be required in the high tension
fuse for a pariieular instaliation.

When selective action is desired hetween
secondary cireuil-interrupting equipment and
the high tension fuse, the ampere rating of the
5 & C Fuse can be determined readily by
reference to the alignment chart on page 12B.
Interrupting Capacity

After selecting the ampere rating of the
fuse required, the fuse tube size should bhe
selected so as to obtnin sufficient interrupting
capacity to clear the maximum short eireuit
which ean oceur in the case of a failure at the
primary terminals of the transformer. A
table of interrupting eapacities for the various
tube sizes and voltages of § & C Tuses is
shown on page 12A.

Voltage Rating
The voltage rating of the fuse should always
be at least equal to the system voltage.
The voltage ratings given on 8 & C Tuses
are In accordance with the recently adopted
standard voltage ratings for gencral ap-
paratus,

Number of Fuses to Use

Two fuses should always he installed in a
single-phase installation and  three fuses
should always be installed in a three-phase
installation.

For Potential Transformer Application

Lither the Type B—"“PT,” or the Type
DLC, 8 & C Fuse should he applied in
potentinl transformer installations.

The Type B—PT" is suitable for discon-
aecting the transformer in case of transforner
failure,

The Type DLC 13 ampere fuse will dis-
conneet a potentinl fransformer during a short
circuit at the secondary terminals, as well as
during a transformer failure,

Far 2300 to 33,000 volt potential trans-
former instollations, the 4 ampere, Type

Puge 11

DLC Fuse is recommended. In higher
voltage installations, or where the eapacity
of the transformer is in excess of 200 volt-
amperes, the 1 ampere, Type DLC Fuse
should he applied.

When the possible short sireuwit current
which will low during a potential transformer
fatlure exceeds the interrupting eapacity of
the potential transformer fuse, the 8 & C
Wire Wound Resistor should be applied in
conneetion with the 8 & C, Type DLC Tuse.

A bulletin deseribing 8§ & C Current-Limit-
ing Resistors and their application is avail-
able and will be furnished upon request.

Other Applications

The numerous applications of 8 & C Fuses
not coming under the foregoing classes are
best treated by individual recommendations.
Among such applications are the following:

To disconneet earrier current cou-
pling condensers in case of condenser
failure.

2. To disconnect telephone equipment
when telephone lines come in contact with
power lines.

3. For the purpose of shunting distribu-
tion feeder reactors during fhiormal opera-
tion so as to improve the circuit voltage
regulation and reduce the loss. During ¢
short eireuit the fuse blows, cubting the
reaetors inko service hefore the oil eireuit
breakers have time to open,

4. To prevent line inferrupiions due to
suspension insulator flashovers  during
lightning disturbances.

5. To prevent serviee interruptions due
to lightning arrester lailure,

6. To prevent scrvice interruption due
to statie condenser failure.

7. On high voltage I.C. clectrie rail-
way cireuits.

S. In radio broadeasting lor interrupt-
ing the high voltage, highly inductive
plate civeuit during tube failure.




Table of Recommendations for Application of the S&C Fuse

Recommencded fuse ratings for SINGLE-PHASE transformer installations at various system valtages

1-Ph. 2,800 Yolis 4,000 Yolis 4,600 Yalts 11,4HH) Yolis 13,200 Valis 22,00 Yolis A3,000 Volrs 1-Ph,
< K
?.; Full | Natiog | Fall | Xating Tull | Htuting Tull | Rating Tull ¢ Rating Full | Roting | Ful | Bating ‘\r
’ Lond | of Fuso | Lood | of Fuse | Lond | of Fuse | Lond § of Fuse | TLoed | of Fuse | Toad | of Fuse | Lesd [ of Puse ‘
Ammp, Amp. Amp. Aup. Amp. Amgp, Amnp. Amp. Awmp. Amp. Ammp. Amp, Amp. Amp.
1.5 .65 3 0.38 2 06.23] 2 1.4
2.5 Lo 5 0.63 4 0,35 2 0.23 2 0.19 2 2.5
3 1.300 5 0.75 3 0.46) 2 0.27, 2 0.23 2 :
i 218 8 1.25 ] 0.76 3 0.46; 2 0.38; 2 0.23 2 b
7.8 3.26¢ 10 .87 8 1.1 b} 0.681 3 0.57 3 0,34 2 7.5
10 4.350 12 2500 8 1.52] 5 ¢.91 3 0.76| 4 0.46( 2 0.3 2 10
15 6.53] 15 3.75 12 2,97 8 1.37 3 1.14] & 0.68 3 0.46; 2 15
25 10.9 ¢ 25 65.250 15 3.70 12 2,27 8 1.589 5 1.14; 5 0.76, 34 25
37.5 6.3 | 40 9371 25 8,068 15 341 10 284 10 1.70¢ 5 1.14 b 37.H
a0 21.8 30 12.5 H0 7.558 20 4,55 12 3.79 12 2,97 b 1.52 ] A
7 BH| Fa O 18T A0 114 a0 6.82] 20 5.68] 15 3.41( 10 2271 8 5
100 3.5 1100 [ 25.0 ) 80 15.2 ¢ 40 9.1 25 7.58 20 4.55) 12 3.030 10 100
150 5.3 | 200 | 37.5 | 70 /T 50 13.7 30 1.4 40 6.52] 20 4.5561 12 a0
200 7.0 [ 200 | 500 | 100 J0.3 | G0 18.2 1 40 15.2 40 9.10] 25 6.06( 15 200
250 109 250 (2.5 {200 37.0 | 100 22.7 a0 15.9 40 14 30 7.58 20 200
333 145 400 | 831 | 200 0.5 1 100 30.3 G0 25,2 1 50 15.2 10 10.1 4 333
400 174 400 {100 200 G006 | 200 6.4 75 30.3 G0 18.2 EL 12.1 30 400
Recommended fuse ratings for THREE-PHASE transformer installations at various system voltages
- 2300 Valts | 1000 Volts | 6,600 Volta {11,000 Volts | 13,200 Volts | 22,000 Volts | 33,000 Volts | 43,000 Volts | 66000 Volts |,
-Ph. 1-Ph.
% K
\\r Tull |Matingd Vol [itatiog] Full iOeting] Full [Rating] Foil |Ratingd Falt |Rating) Full fatiog] Full [Usting] Full |Ratieg v
A Lond |ofFrsel Lomd |ofFuse| Tond {ofFuse| Towd [ofFuse] Lond |ofFuse| Losd [of Fuse] Tond [ofFusel Lond |ofFuse Lol |of Fuse A
Amp. [ A | Amp, | Amp, | Awp | Amp | Amp. | Amp. Amp, | Amp i Amp, | Amp. | Amp. [ Amp | Ampe | Amp | Amp, [ Amp.
4450 113 al 0G5 d1 034 2 4.5
5 125 8l 0.72 3 0.4 2 a
7.50 188 81 1off 5] o660 3| 0.39 2l 033 2 7.5
9 2.26 81 140 5 0.79 31 047 21 0.39 2 1]
1) 2.80 S o14d 5 (.88 3] 0.63 21 0.4 2 10
15 .77 12 2480 8} 1.4l 5 0.79 3| 06868 3| 039 2 15
925 hmeal 15| 3970 10 LO7 5| 1181 & 0997 3 0.59 3 22,5
25 8.300 15| 3.4 12 219 8| 1.31 4l 1.0 5] 0.66 3 25
30 T4 a0 [T a3 12| 264 8¢ 1a§ B 131 a1 079 3| 0.83] 2 30
7.5 o430 250 sd4e| 15% 2280 10| 107 8| LG4 5| 089 3} 086f 3 37.5
45 | 11.3 30| 6600 15[ 8.94; 12 2306 81 197 §i 118 5] 079 3| 0.59 3 45
a0 | 12.6 qo0 7.24| 20 4.38[ 127 2.68 8|1 219 8 1.31 5| 0.88 3| 066; 3 50
7o | 188 | 40| 109 SET6.58] 200 364 121 3.280 10| L7 8| 131 8| 0.4 3 75
100 | 25.1 05148 | 40| STel 25| a270 15| 4.38 12] 263 8| 175 &6 L3 i 100
112.5} 2828 60| 16,3 A0 085 25| 502 15| 4.93] 15| 206 10| 197 8| 148 & 112.5
160 § 47.7 75 218 | 80| 13.1 01 700 20] 688 2 304 121 263 8| 197 8 131 o 150
200 | 53 106 280 G0l rs o To5 | 5| 876l 25| 5.7 151 450 10| 2.063f 8§ LIH 4 200
225 | A6.5 ¢ 150 427 750107 | 401181 30| e85 25l 5020 15| 304 121 206 10| 1O7 8 225
300 1754 | 00| 48.3 | 1004 263 | G0f 158 | 40| 1d.1 q01 TO0| 20| 527 15 394 12| 2063 8 300
430 (113 aso| 650 | 200 304 | 100! 236 | 501197 ¢ 40| 11.8 | 30| 7.00( 20| 592 15 304 12 450
G0 {151 300} 86,7 | 200 52.7 | 100 31.6 60 | 26.3 (60| 14.8 40| 10.5 95 7007 20} 527 15 600
730|188 400 1O 250 | 65.8 | 200| 0.4 | 100 328 | 75| 10.7 | 40 131 3ol 0.85] 25| 6.58 20 750
1,000 145 300 §7.6 | en0 ) 527 | 100 43.8 | 100} 26.8 | 60| 17.5 | 40} 13.1 J0 876G 23] 1,000
1,200 173 4000105 250 63.2 1 2001 52.7 | 100 | 81.6 601 21,2 01158 | 40[10.5 ¢+ 251 1,200
1,500 757300 [70.0°| 900 | 65.8 | 200 504 | 100 | 268 | G0| 197 | 40131 |30 | 1,500
2,000 174 400 (105 950 | 87.6 1 2001 52.7 1 100 | 350 ¢ 75263 | 60| 1756 | 40| 2,000
2,500 131 300 {109 2500 5.8 [200 ] 438 [ 100} 32.8 | 75| 219 | 50| 2,500
3,000 R 158 400 1131 300 ( 70.0 | 2001 52.7 | 100 394} 1001 26.3 (307 3,000
3,750 97 400 {14:4 100 [ 985 {200 | 6.8 | 200 40.3 | 100 328 75| 4,750
5,000 141 300 87.6 | 200 65.8 | 200 | 43.8 | 100 | 5,000
G,000 155 400 1104 250 79.0 | 200 | 52.7 1 100} 6,000
7,500 B o 1O7 _192 131 200 | 085 | 200 | 65.8 | 200 | 7,600
- 10,000 - 176 4001817 | 300 1 87.6 | 200 (10,000

Higher Voltage Recommendations will e given on application, )
Time-Current Curves and Data applicable to S & C Fuses will be furnished on request.
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Application of S&C Fuses

In Locations Where Blowing Time Is of Particular Importance

The following statements pertain to installations con-
taining 3&C Fuses and nlso other types of eireuit-inter-
rupting equipment, such as eireuit breakers or fuses. In
sueh installations it is usually required that the eircuit in-
terrupting devices function selectively during equipment
ot line failures.

TFor instance, selective action may be recuired between—

(2) Two fuses in the same eireuit,

(h) A eireuit breaker and a fuse in the same cireuit.

(¢} A low tension breaker and o high tension fuse.

() A low tension fuse and a high tension fuse.

Inorder to make a proper selection of 3&C Fuses for sueh
installations, the following factors must be eonsidered—

(1) Normal Full Load Current Through the
Fuse. :

The normal load eurrent in a transformer installabion
should be considered ns the eurrent Howing when the trans-

ormer is loaded to rated eapacity.

The normal load eurrent of a eireuit should be considered
pe fhe maximum current which the eircuit may be called
upon to earry.

The ampere rating of the S&C Fuse should not be less
than 1549 of the normal load earrent.

{2) Possible Short-Circuit Current.

The possible short-cireuit ewrrent should be ealeulated
by the conventional methods,

Where fuses nre applied on the high tension side of a
transformer or transformer bank, it is usually permissible
to neglect the impedanee external to the transformer when
cnleulating the possible primary current during u second-
ary short,

(3) Opening and Clearing Time.

The blowing time of an 8&C Fuse ar any other make of
fuse for any value of short-eirenit earrent can be de-
termined by reference to the Hine-current curves issued
by the fuse manulacturer. The clearing time of a fuse
during short eireuit van be approximated by adding from
one to two eyeles to the blowing time,

In the case of a eirenit breaker the elearing time can he
approximated by ndding one quarter of a second to the
time required for the relay to close the eireuit of the eir-
cuit breaker {1ip eoil.

{4) Required Margin in Time to Insure the
Desired Selective Action.

To prevent the temperature of an S&C Fuse element
rising to a value dengerously close to the melting point,
during the time taken by some other deviee to interrupt
the fault current, the blowing time of the S&C Fuse for
this current should be approximaiely 509 greater than
the maximum clear-
ing time of the ather

Interrupling Capaeity of S&C Fuses in rons. Amperes at 60 Cyeles

{5) Maximum Short-Circuit Current Which
the Fuse May Be Called Upon to Interrupt.

This eurrent will determine the fuse tube size which will
be necessary to provide suflicient interrupting capacity.

A tobulation giving the interrupting capacities of Lhe
varicus sizes of S&C Fuses is to he found on this page.

The Alignment Chart on the [ollowing page will
facilitate the selection of the proper nmpere rating of the
TYPE D 8&C FUSES* ¢o give the desired blowing time
at any predetermived short-viveuit current value.  The
straight edge of a rule placed aeross the 3 seales (1s), (Ir)
and (6) will give the corresponding values of these three
factors.

The seates (4) and (Ir), have been ineluded to allow the
short-eireuit eurrent to be determined in the same simple
manner, when fuses are to be selected for transformer
installations, and when the rated full load current aund the
pereent impedance of the transformer aré known. It will
he found that in the majority of cases this method of
determining the ampere rating of the fuse to use will be
sufficiently neeurate, if the margin of time recommended
in parngraph {3) is adhered to, altheugh this method
neglects the impedance of the eireuit external to the trans-
former. :

The two dofted lines appearing in the ehart illustrate
thesolution of the example
diagrammed at the right,

in which 58C FUSE

4=53% Ir=13.1 amperes 23000 VOLTS

t=1.5%0.6=00 seconds 7IOKVA

[y="? =L 2300 VOLTS
The line projected thru CLEARING TIME

i on senle {(74) and 13.1 on O.e SEC

seale (Is) to seale (Is),

shows that the primary curvent during o secondary short
mmounts to 262 amperes.  The Hine connecting 262 amperes
on seale (I} and 0.9 seeonds on seale (1), shows that the
ampere rating of the fuse to use, Ir =75 amperes,

The smallest 75 ampere, S&C Fuse mannfactured is
supplied in the size 4 tube. The tabulation at the hottom
of this page shows that n 34,500 volt, 75 ampere, size 4
fuse hag an interrupting eapacity of 3500 amperes. If
the maximum short-cireut current in ease of an insulation
failure at the primary terminals of the transformer ex-
ceeds this value but does not exceed 6400 amperes, the
application of a 34,500 volt, 75 ampere, size b fuse will
provide the required interrupting capacity.

If Type B, 8&C Fuses are to be applied in installations
where seleetive action is required, the blowing fime as o
funetion of short-cirenit eurrent may he determined from
the time-current curves of the Type B Fuses, which will
ghadly be furnished upon request.

#The seales {(Te), (1s)
and (&) represent that prer-

device, v tinn ufTS&C 1.imlf-uurrent
a1 . . oltuge rve No, . which is
This muargin of um;,'f,: :llllt:: \i:ljll‘ll“tl"lh‘( ! ::: " l:l:i"f
i 111 1nstire the S &C Fuse TN LHHM a3unn 3150 46408 ! SRR e
time will insure the & C Fuse 7 e VA0 o B i eotneetion, Time-carrent
d'{_’n'll'?d selective :210- Syxtem ) curve No. 111 pertains
Elon 1!1 ﬂ.” ¢asey l-n_ Yoltuge HAHY L = 2AHY 33060 4D LA only to S&C H) to 400
c¢ludin L4 those in [ ampere, Type D, sizes 3
\\,-‘hich t.l](; fuse ele- -: 1 und 2 Amg, Amp, Amp. Amp, Amp. el -1 I 15 munuiae-
ment will be sub- = 4500 A a750 2G4 1500 tared Beginning July 95,
jecied to the aceu- |2 I $900 000 £400 4700 2700 L0, and to Type D, size
lati [ her = A Fuses, us mnmfoet urad
mulation o lent T 1 8600 700 3400 4000 31100 beginning August 11,
during theoperat- g - . - — a0, Fhe date of wao-
ing eyveles of an i, ! Hi000 5700 4100 8400 4000 ulneture of any B&C Fose

automatie re-
closing breaker.

Bulletin 200-1

‘o listing of available ampere ratings in various tube sizes for 7.5 10 188 kv,
refer Lo pages 14 and 15,

iz nlwuys stnmped on the
hattom of the lower fer-
rule of ibe fuse.
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The S&C Fuse

Should Be Installed with Top Up

The S&C Truse is designed for installation
in a vertical position with the vent cap up
(see Fig. 3, page 5), in which position the
blowing of the fuse element is followed by
the maximum speed of the arcing terminal,
and the maximum benefit is derived from the

:

Fig. 16—37,000-Volt Type GK-SM
Outdoor Fused Disconnect

arc-extinguishing lignid. When it is nee-
essary to install the S&C Fuse at an angle,
the angle should never be greater than 45°
from the vertical, and the pressure vent
should always Le up.

A few typieal 8&C Mountings shown here,
illustrate correct methods of fuse support.

Broad experience on fusing problems, work-
ing in conjunction with electric utility en-
gineers, has given S&C engincers a thorough
understanding of the necessity for extra
strength, in certain parts of fuse mountings,
not ordinarily appreciated. S&C  TFuse
Mountings, therefore, embody the essential
rigidity throughout and have the required
gripping strength in the contact clips to en-
able S&C Tuses to operate unhampered by
the mechanical deficiencies of incorrectly de-
signed mountings,

Immediately following the interrupting of
a short eircuit, in a modern system, the

Fig. 17—25,000-Voit Type B-M
Outdoor Fuse Mounting

Pape 13

voltage may rise to several times ifts normal
value due {0 the sudden release of stored
energy. S&C engineers realize the importance
of taking this fact info consideration and have
designed all S&C Tuse Mountings with o
proper regard for normal and possible ab-
normal voltage stresses,

Fig. 18—15,000-Volt Type
KC-SM Indoor Fused
Disconnect

_:'

Fig, 19—37,000-Volt Type Bj-MRR-0 “Pole-Pull”
Fuse Mounting described on Page 18
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The S&C Fuse

Ordering Information—7,500 to 46,000 Volts

7,MHF Yolix 23,000 Volts AL,500 Volls 16,000 Yolts
AMaximuam Roting - Hated Yolupge Rated Voltuge Hated Voltoge
Tor yq‘h’;‘iﬁ’“’“p w Tor T,ﬁ(‘}'l ltt" 23,4108
Tvne ing 4431 olls olts A F—_— .
Tyne *l‘l\“,:'_"' Clip Centers 8" Clip Centers 114" Clip Centery 15" Clip Centers 187 *I:‘\nl:'::"' T_\ipu
preres Cutulog List | Tube [} Cotulog Ligt | Tube || Cutalog List | Tube || Cutubug List | Tnhe preres
Number ! Trice | 8ize || Number | Price | Size || Number | Price | Size || Number Privce | Bize
UL 1600E S 3,500 8 16003 % 4.50] 1 16004 I8 7.507 1 16005 |312.00] 1 P17
1 16131 3.500 1 16103 4.807 1 1614 7.801 1 16105 12,000 1 1 ﬁ
2 15111 3.8 1 1113 4.50) 1 16114 7.8 1 16115 | 12,00 1 2
3 16121 ;3.5 1 146124 4.501 1 16124 7.000 1 G125 | 12.00) 1 3
% b1 16141 3.50 16133 4.800 1 16134 7.50) L 16135 1 1204 1 3 %::a
2 # 16141 4,000 1 106143 5.8 1 1614 9.50] 1 16145 § 15,008 1 8 Ed
Sy 1} 16151 4.000 1 16153 a.a0) 1 16154 g9.50 1 16155 ¢ 15.000 & 10 o
12 14201 5.0 _'_JW 16203 © S0 2 16204 | 15.00; 2 16206 | 28.001 2 12
15 16211 5.000 2 16213 5000 2 16214 § 18,001 2 16215 | 28,001 2 15
20 16221 a.00] 2 146223 5.000 2 16224 | 18.00] 2 16225 1 28.00 2 20
) 25 16241 aARY 2 13243 S5.00] 2 16234 | 18,004 2 16235 | 28.001 2 25
s 16001 8.20] 3 16003 | 12,3y 3 TGO04 1 22,00 3 16905 § 43.000 3 14
Ha 14801 | 12.90; 4 14K 3 17,600 4 14004 1 35,000 <4 149005 | 45.00f 4 A
] Va 15901 | 45.00 mj___ 15903.1 35.00f 5 18004 | 6500 5 15005 | S0.00) & e =
= T Mo TR a0 s | TTog | 12,80 8 || Te61d | 2200 3 || 16015 | 8900 3 i
© 1 L4911 | 12,907 4 148 1 17,607 4 14014 | 35 .00 4 14815 | 45,000 4 1 @
a i 1a911 | 45.000 & 15913 | 55.000 & 13914 | 65.004 5 159145 ¢ 80.00; 5 1 g
= 2| TEenT | 8s0l o Towes 12,30, 4 | 16024 | 22.00{ 3 | 16925 | 33,00 3 AR S
2 14021 | 12,9 4 14923 1 17.600 < 14024 | 35.000 & | 14925 ) 45,00 4 2
E] 15921 145,06 & 154923 | 55.00] 5 15924 | 65.000 & 15925 | 86001 & 2
5 143331 .20 3 16333 | 12,30] 3 16334 | 22.00] ¢ 16335 | 33.00) 3 5
a 14331 | 12.90] 4 143338 | 17.60] 4 14334 | 35.00] 4 14335 {1 45.00] 4 ]
3] 15331 | 45,00 5 15343 § 45,000 5 15334 | 65,000 & 15335 { SO0 5 ]
6| 1651 | 820 @ 12750 4 123,00/ 3 || 10355 | 3400, 4 || 10
10 143481 | 12.00) 4 17.60] 4 14354 | 35,04 4 14355 | 45.00] 4 10
1 153561 | 45,000 5 a3.00] 4 16354 | 65.00) & 153556 | 80.00f 5 10
15 1371 S.2H 3 12,300 3 16374 | 22,00y 3 16375 | 33.0 3 15
14 14371 | 12,90 4 17.601 4 14374 | 35.00[ 4 14475 | 45.00] 4 19
1a 15371 | 45.000 5 15374 | Ab k5 15374 | 65.00; 5 15375 | 80.00) & 14
20 16351 8.20] 3 16383 | 12,301 3 16484 1 22,001 16385 | 33.0d 3 2(
20 14381 12,907 4 14384 | 17.60] 143584 § 35.00) 4 14385 | 45.00; 4 20
20 15381 | 45.000 & 15383 | H5.000 5 15384 | 65.00] 5 14385 1 80.00; 5 20
S5 TEeT | 8.0 3 || 16308 | 12,80 8 || 1Ga0t [ 22.00{ 4 || 16365 | #3.00; 3 | 25
29 14301 | 12,0 4 14303 | 17.460] 4 14364 | 35.000 4 14395 | 45.00] 4 25
249 15391 | 45.000 b 15393 | 55000 5 15394 1 65,00 & 15393 | S0.00] 5 a5
30 16401 8.20) 3 16403 | 12,30 3 16404 1 26,00 3 16405 | 35.00 3 30
30 14401 1 12,007 4 14408 | 17.600 4 14404 § 35.00] 4 14405 | 45.000 4 a0
30 15400 | 4800 & 15408 | 6000y 5 15406 | 7500 & 18405 1 00,00 & &0 4
a 4} 16411 S.a20] 3 16413 1 12,30 3 16414 | 26,00 3 16415 | 38.00 3 40 )
= 40 4411 | 12,9 4 14413 L 17.60H 4 14414 | 35.00; 4 14413 | 45.00] 4 40 2
P 40 15411 | da MY & 15413 | BO.MH 5 15414 | 75,000 & 15415 | B0.00] 5 40 o
50 165421 S.20; 3 16423 112,307 3 1642001 26,007 3 16425 § 38.0(00 3 50
A0 L4421 4 12.00) 4 14423 | 17.600 4 14424 | 35.00] 4 14425 | 45,000 4 a0
ot 15421 | 45.000 & 154238 § G0.00) 5 15424 | 7R84 & 15425 § 90.00] & 501
6 165H | 13.00; 4 16503 1 17.40] 4 16304 | 40.00] 16505 | 50.00] 4 ol
fif 15501 | 45001 & 15503 | GO.OGH 5 15504 | 80,001 5 15505 {100.00) 5 a6
75 a1t | 12,90 4 16513 | 17.007 4 16514 1 40001 4 16515 | 500 4 75
7a 13511 45.004 A 14514 | 640,007 & 15511 | 80.00] -5 15515 {100,000 5 78
100 165621 | 12.90] 4 16524 17.601 - 16524 | 40,y 4 A 00 4 06
1001 1552% | 45.00| & 15528 1 G0.007 5 15524 | 80.00] 5 325 o0 b 100
154 16531 | 16400 & 322 .30 4 13534 | 5:£.00f < AR5 | 68.00] 4 15
1450 15541 | 45.00; & g3 1 GO B 15534 1 85.000 & 15535 (1100 & 150
200 16541 1 16,40 4 65448 | 22,30, & 16810 | 54.00] 4 16545 { 18,000 & 200
200 15541 1 45000 5 15543 | 60000 & 1354k | 85,001 & 15345 (110,000 & 200
a5k 166001 1 45.80¢ 5 16608 | 62,308 5. 16604 | 9500 & 16605 {120,000 & 250
A00 IGGEL [ 48.20] & 16613 | 62.30) & 16614 | 95.00; 5 165614 120,001 & 3040
400 16621 | 48.201 5 16624 1 62.301 5 16624 1 95,000 & G625 120,000 & 100

P Toman ubbrevintion for Potentinl Transformer Fuze.  1Bee Pape b for explunntion of Type Letters, CFAmpere Hatings in light fwee
itnlies indiente fuses in lunger than statdurd tuhe size and, therefore, higher thun stunderd interrupting capaeity,  See Tuble, Prge 12-A5,




SCHWEITZER &r, CONRAD
The S&C Fuse

Ordering Information—69,000 to 138,000 Volts

INC.

H9,000 YVolts SLA00 Volts T1A,000 Yolts 130 Volis
Ruated Voltage Ruted Voltuge Ruted Yoltage Ruted Yoltnge
Typei*Ruting *Ruting Type
1 A Clip Centers 247 Clip Centers 30" Clig Centers 3V Clip Centerg 3" Am- b
prres peres
Cutulog List Tuhe |} Catulog List | Tube || Cutelog L.ist T'ube || Cotulog List { Tube
Number | Priep Size || Number{ Price Size || Number] Price Size || Number{ Prive H1za
Pt 16006 |$1S .4 2 A TP R | P | S ST S p.T.%
1 16206 | 1S G0 2 [ o el s 1
b L6216 | 1S 000 2 .. .. e e 2
3 6220 | IS0 2 |l .. e e 3 ,"j
"= 5 || 16236 | 1800 2 | 5 | 3
g2 H] G240 | 22000 2 [ e e ] o
S 10 6256 | 2200 2 H... oo e e B 1}
= T Pt B O e Y DTN IDOUN IPTON IO M N o
2 1 TOUEG | 40,008 4 917 | 45.00) 3 16918 | 5000 4 MO 150,00, 5 1 =
Z, 1 14016 1 35.00( & 017 | 65.000 4 ... ... FVOV : PRV N DR 1 U
.,i‘- 1 15916 {100 & 15017 {110,000 5 15018 1130.00F & [... ... .0 . ... .. .. ! =
: 2 10026 ¢ 10,001 3 16927 | 45.000 3 16828 ¢ 50.00¢ & 16929 {150.00) 5 2 [
2 14926 | 55.00( < 14027 | 65.00) 4 ... e 2
2 14926 {100.00( 35 15927 |110.00( A 15928 430,000 & [L..... ... . ... 2
5 16346 | 40.00) 3 16437 | 45.00( 3 16538 § 50.00) & 16639 150.00; & 5
5 L4346 | 55.00) 4 B437 [ 65000 4 ..o q
5] 15336 100,001 5 15437 [110.00] & 155638 130,000 5 ... oo a
14 ll).iall 40000 3 L6457 | 45.00] 3 165538 | 5.00] 4 L6634 [16G0O.001 & 10
10 E 53. 4 LEG7 1 65,000 4 oo oo ] 10
10 (] ] La457 (110} & 155568 (30,000 5 {...... ... . .. ... 10
15 ](lllf) 40.00] 3 16477 | 80004 3 16578 | 70001 4 16679 170,000 5 15
14 ThbE6 | 55,001 4 E4T7 | 65008 4 RPN I P | A P 1a
14 __1_-?}1(_i_ 04000 5 15477 110,000 5 '1 .'}375 W0 5§ 0 . 15
20 16426 | 40000 3 487 | 50,000 3 16388 | 0.0 4 16689 (170,04 5 20
20 14436 1 55.000 4 LRIST L 60000 & ... o e e A
20 15426 16000 & 15487 (110.Q0) 5 15388 (1300601 .5 ... .0 ... . 0..... 20
a5 16436 | 40,00 3 10407 | 50,00 3 165398 | 70.00; 4 16659 170,00 & 25
25 14436 | 55.00] 4 L7 | 6500 & e 25
25 15436 |100.00] & 157 110,000 5 15508 1130.00F 5 ... .. ). ... ... 20
30 164406 | 50.00] 3 16507 | 70,00, 4 16608 130,00 5 709 [180.001 35 30
30 14446 1 3308 4 .o b e a0
A 30 15446 110G 5 15507 120,000 & L. .o oo de e eee 30 ;‘3
2 40 14at | &80.000 3 16517 1 70,00 4 16618 |130.007 5 16719 1180006 * 5 ) =
£ 40 LE0 | 55,000 4 H...o. .. o 40 b
* 40 15450 [110.00; 5 18517 120,00 & ... . . oo oo Al
50 16466 | 50,000 3 16427 | 70,04 4 16628 130,001 & 16729 (183,000 5 a0
40 TG6 [ 55,000 4 oo . e &0
a0 13466 (110.00] 5 18527 200,008 & f|.. ... f. bl 50
] 16306 | 60.000 <& L6607 (140,00 5 16638 160,00 5 16749 1180001 5 60
G0 15306 120,00 5 H.... .o 0. e G0
b 1656 § 60,007 4 16617 (14000 5 1GGLS (160004 5 16749 1190.00] 5 i3
T 15316 (120,000 & H..o... . . oo e 7h
i 165246 ¢ 6.00] 4 16627 [140.00; 5 HGGAS (160,007 5 EGTA0 1190 Ky 5 100
i 16626 (1200000 & ... o 100
1506 16536 [130.00] & L6637 150,000 5 LGGGS [170.00] 5 L7600 200,000 5 150
200 654G [130.00) 5 16647 {150.00] 5 16678 (L7000 5 16779 1200.000 5 200
250 (116606 |150/00] 5 || 16657 [170.00) A Ll as0
J00 16616 1150 .00 & 16667 (270,001 &5 H. ... . oo b 300
400 LOG2G 1150 kY 5 16677 170,001 & ... oo oo oo oo 400

FI. T, is nn abbrevintion for Potentin] Transflormer Fuse,

italics indiente fuses in lorger than stondord tube gize, and, the
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 SCHWEITZER

Dimensions and Shipping Weights

e B
SIZE 1 SIZE 2 SI1ZE 3 SIZE 4 MEme— l .

el
Ei—!;, :;‘E% i @—%—.19& —f::?, ] 1
=t ST E— - B ]
' Y

=

iﬁﬁf
o
it

=

=
Pl ‘
7, - ¢
B 1 o4 %e:i \
. ANGLE STOP. ANGLE STep
- oM LOWER CLIP ON UFFEH CLIP
ONLY GNLY
. LOWER CUIP BF " LOWER CUP OF UPRER LLIP OF UPPER CLIP OF UPPER CLIP OF
CAT.HO 2110 CAT. Nt 2120 EAT.N® 2130 CAT. H* 2140 CAT. N= 2160
Fig. 20
TYPE B CONSTRUCTION TYPE D (Including Type DLC) CONSTRUCTION
! Tuhe Size 1 Tube Size 2 Tube Size $ Tube Size 4 Tube Size 3 Clin C
Zlip Centers
Yolts "y Wt. Y Wt. Y Wt Yt Wwt. b Wi, All
Inches Libs, Enchoes Lbs, Tnehes Lbs. Inehes Libs, Inehes Lha. Tube Sizes
Phd. Pled. Phd. Phit, Plicl. wXT
7,800 9 3 1}§ 95 2 9Lk 314 g G 1253 18 Y
23,000 128, 134 121344 2Ly 13 35 4 18%4 7 1614 24 11%4"
34,500 106 345 2 16 345 aLly 1064y 414 1684 8 1954 au 15"
46,000 19 345 214 14 245 Aig 191 L4 ] 1934 ] 225 30 18"
69,000 ...l 25 B 3y RETLE alg 254 12 2854 50 24"
92000 ..ol Al |12 31y |, 21 3z 70 30"
TIE,000 | e b Y 30 4084 85 16"
138,000 AR PV FUU P | R SR R R 655 100 42"
S & C Fuse Clips
Cutalog Type of Fuse Tube Size List Price
Number Fuse {See pages 14 and 15) Per Pair
2110 B 1 £1.00
2120 B 2 1.00
2130 Der DLC 3 2.00
2140 D or DLC 4 2.50
2150 D or DLC 5 640

Balletin 200-B S Page 16




'SCHWEITZER & CONRAD, INC.

S& C Fuse Tongs

For the placing and removal of fuses, two
gypes of TFuse Tongs, shown helow, are
offered. These tongs are made of sensoned
hard woad, kiln dried, and given special

! treatment and finish to prevent moisture
* absorption.

The Type H is for use where the operator is
at the approximate height of the fuse and
can handle it with tongs which hold the fuse
at a 90° angle with the handles. Quife often,
however, the fuse is mounted ahove the oper-
ator, in which case the Type HA Tongs nre
better used.  In cases where the fuse is
mounted at o considernhle height, the “Pole-
Pull’”? Fuse Mouutings on the following page
offer the easiest method of inserting or remov-
ing a fuse.

Tale 4 Sizes of Fuses

The size limit of fuses which it is possible
to handle with these tongs will depend some-
what on the ahility of ihe operator and the
location of the fuse. However, the tongs will
tightly mrip 8 & C Fuses of the Nos. I, 2, 3
and 4 sizes, dimensions of which are given
on page 16, Size 5 fuses cannet he hondled
with tongs. Tor method of handling Size 5
fuses up to 34300 volts see “Pole-Pull” TFuge
Mountings described on the following poge.

Type H Fuse Tongs (30°)

Fig. 22
Maux. Volts Cat. No. Length List Price Wt. Plkd., Lbs
230600 1013 4 It. 515.00 15
73000 1016 7 {t. 18.00 25
88000 1017 12 ft. 25.00 45
88000 1018 16 ft. 27.00 75

Type HA Fuse Tongs (45°)

Fig. 224

Max. Volts Cat. No, Length List Price Wt. Plid., Lba.
25000 1023 4 it 516.00 15
73000 1026 7 ft. 19.00 25
88000 1027 12 ft. 26.00 45

88000 1028 16 ft. 28.00 75

Page 17 ' Bulletin 200-B




“Pole-Pull” Fuse Mounting
primarily for high mounting of S&C Fuses

Where fuses are mounted at a considerable
Leight above the ground the usual method of
handling them with tongs is difficult and the
“pole-Pull” TFuse Mounting is offered to

Fig. 33—Showing "Pole-Full’ Fuse
Mounting as in Service.
Pole ready to enter sockef.

provide a practical means for changing fuses
when they are mounted in high positions.

The “Pole-Pull” Fuse Mounting accomo-
dates sizes 3 and 4 8&C Fuses up to 115,000
volts and size 5 S&C Fuses up to 34500 volls.
It consists of the usual steel base and in-
sulators with a set of contact clips of speeial
design into which fit a set of contacet: terminals
clamped to a standard S&C  Fuse. The
contact terminals slide easily into, or out of,
the speeial contact elips. The fuse is handled
by means of a treated wood pole having a
coarsely threaded stud which serews into a
socket at the lower end of the fuse. The
angle of the socket is adjustable to meet the
requirements of each installation.

The coniact terminals, including clamps,
although ample, both electrieally and mechan-
ically, are very light in weight, and the total
weight handled at the end of the pole is very
litéle more than the weight of the fuse alone.

Bullekin 200-B

Fig. 34—Showing Pole At-
tfached and Contactars

. I’ix;.;,r.e 18

The “Pole-Pull” Tfuse Mounting, in types
for either mdoor or outdoor installations, is
Hsted in Bulleting 200F and 2001.

Fig. 35-—Showing S&C
Fuse Removed from
withdrawn from clips

(Patent Fending)

HOUSING COVER

/—-——/"l/comTAr.T HOUSING
i /ﬂ/spmneconmcrs
{|_-PHOSPHOR BRONZE STRIR
BRAIDED COPPER CABLE
COPPER STRIP
CONTACTOR

id /[/
5 //l/ CONTACTOR ARM
7, FUSE-FERRULE CLAMP,
m RECOIL SUPPORT /
AN ;
- \\

LEVER FOR RECOQIL SUPPORT

Fig. 26—5howing Details of the well
housed contact Clip of the
““Poje-Pull’” Fuse Mounting

Fuse - Ferrule Clamps




The S&C Fuse

For Distribution Circuits

Tor application an distribution eireunits, the
5 & C Tuseis also supplied with a weatherproof,

Fig. 37 — Type DP
Cutout contarning
the S& C Fuse

Frg. 32—Showring how the
Fuse is removed from the
Cutout by means of the
Insulated Handle to
which Fuse is attached

insulating housing, and this arrangement is
ealled the Type DP Cutout, It is principally
applied on 2200 to G600 volt systems for
primary protection on distribution trans-
formers of 30 to 300 KVA capacity.

Type DP Cutout

This cutout consisis of a special form of the
8 & C Fuse, designed for attachment to an
insulated handle and {or inseréing in a weather
proof, insulating housging. . This housing eon-
taing adequate self-aligning contact clips to
which are connected the Aexible leads appear-
ing in the illustration,

The complete cutout occupies a space of
only 3"x5"”x21" and malkes possible an un-
usually neat appearing installation,

Tuses for the Type DP Cutout are rated at
10, 20, 30, 40, 50, 60, 75, 100, 150 and 200

" amperes.

Page 19

High Interrupting Capacity

Numerous tests and wide use under service
conditions have shown the interrupting ca-
pacity of the Type DP Cutout to be approxi-
mately 10,000 amperes at 2300-4000 volis.

Bulletin 201A gives complete information,
and will be gladly supplied on request.

A Sturdy Convenient Carton

8 & C Tuses of the smaller and medium
sizes are packed for stocking in o strong
cylindrieal carton and labeled on the outside
with the ampere and voltage ratings for
quick identifieation.

Fig. 38-Cartorns in which § & C Fuses are packed

Keep the Container

Users are urged to preserve thesge containers
in their fuse stockroom or other convenient
location where they will he easily available
for repacking § & C Fuses when returning
them to the factory for refilling. Thus returns
of hlown luses will be made with facility and
at the lowest packing cost.

" Bulletin 200-B




The S&C Fuse for Load Breaking

How to Interrupt Load Currents in Switch Operation, with the
S & C Fuse, and Save the Cost of an Qil Circuit-Breaker

A Money Saving Arrangement

{ There are numerous

Q : places in every large gener-
ating or distributing sys-
tem where it is desirable to
have o simple means of
interrupting load eurrenis,
at moderate and high volt-
age, without the use of an
expensive oil eiveuit break-
er. Where opening of the
¢ireuit is infrequent, this is
conveniently accomplished
at o great saving over the
cost of an ail eircuit breaker,
hy using the S & C, Type
¥ B, Fuse-Break, Load-In-
lerrupling Switch.

One form of this switch
is shown in Fig. 20. 1t con-
sists of a disconnecting
switeh arranged so that the
i blade iz shunted by an
Fig. 19—Type v S & C Fuse of low ampere
Fuse-Break, Load- rating. When the fuse is
Interrupting out of the clips the switch
g“"t‘.’h for Indoor  Klade iz locked in the

ervice. Patentec Ly .
closed position, but the in-
serting of the Tuse releases the lock for the
opening of the blade. The close up view of
the top section of the switeh, Fig. 80, shows
the blade locked when the fuse is removed.

How It Operates

To interrupt a load the S & C Fuse is first
inserted in the clips and then the disconnecting

i

Fig. 30—Showing how the Switch Blade is locked
until a Fuse is placed in the Fuse Clips
switeh blade is opened rapidly. An are is
thereby drawn between the blade and the con-
tact clip at the instant the blade leaves the clip.

The voltage maximum across the are can-
not exceed the product of the current in the

Bulletin 200-B

cireuit and the resistance of the Iuse. This
voltage is very small, being in the order of ap-
proximately 100 volts when interrupting o 200
ampere load. The are quickly becomes un-
stable, due to the transfer of current to the
fuse, and is extinguished as it is lengthened by
the movement of the switeh blade away from
theelip. Theextinctionof the areisfollowed by
‘the blowing of the fuse which opens the eireuit.

Fig. 31—Type YB Fuse-Break, Load-Interrupting
Switch for Outdoor Service. Patented
Many Possible Applications

Another form of the YB Fuse-Break Load-
Interrupting Switeh is shown in Fig. 31. This
form has an exéra loek en the switeh blade,
which loeks the switeh blade in the closed
position until releascd by o downward pull
with a switeh sticl.

The possible applications of the YB Fuse-
Break Load-Interrupting Switch are many
and varied. Correspondence on this subject
is invited, and recommendations and quota-
tions will be made on request.

Many in Use

The YB Fuse-Break Load-Interrupting
Switch has been time-tried-and-tested and is
riving satisfactory service. More than four
hundred are in uge on one system.

Page 20
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