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1 Meyer,.G. J.: On the Theory of Ltuses (Zur Theorie

der Abschmelzsicherung). Munchen (1906).

The book desls with the pre-arcing time of open-type
fuses, Within these limits it tackles the problems both
by cslculztions and by tests. The results are fund-
ementsl terms representing cheracteristic guantities
end constants. They ere given in tables snd curves
suiteble for engineering practice.
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2 Emde, F.: 'The Hesting of & Wire Fuse tlements?
(*Die Erwarmung eines drahtformigen Schmelzeinsatzes?!).
Elektrotech. u. Maschinenb. (E. u. M.), 25, 455=
478 (1907). '
This naper contains an anelytic«l investigeaetion of
tiie temperature-rise end temperature distribution along
a fuse=-wire. The thermel c:pscity of the terminels be-
tween w ich the wire is clamped is assumed to be so
great that their temper: ture-rise may be neglected.
The general solution obtained is epplied to the case of
8 tin fuse=-wire. “he paper concludes with some genersl
remskrs on problems in heat. (Abstr. 1024/1907.)
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3 Meyer, G. J.: 'Theoretic-=1l and Practiccl Research on
Fuses® ('Theoretisches und Praktisches iiber Absche
melzsicheruncen'). Elektrotech. z. (ETZ), 28, 430-
435 end 460-464; Disc. 1136-1139 and 1158-1161 (1907).
The paper represents the report of & lecture in which
the a@uthor outlines the epplication of his calculstions
and esperiments™ for practical purposes. He specially
describes the estimation of the temperature-rise for
fuse-wires of different materizls when losded with cur-
rents up to the criticel current., He also zives tables,
wnich contain the cherscteristic constants of the metsls
generally used in fuses, and describes his onservstions
made on fuse-wires blown wder small overload conditions.
Following on his resesrch, the suthor makes some nro=-
pos:1s for the improvement of t e Germsn Standard Spe-
cification for fuses. The lecture wu followed by an
Interesting =nd spirited discussion on two days, in
which all import-nt fuse~problems were teckled, cnd
which thus =mounted to = survey of the state of the srt
in those days,
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4 Edler, R,, end Schuster, R.: thelting Tests of Fyse |
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Wires of Silver, Copper, &nd Lead Used in Porcelain
car ri%g%s' ('Aﬁschmelzversuche mit Silberdr¥hten,
KupferdrEhten und Bleidrahten in Porzellanrohr-

patronen). Flektrotech. u. Maschinenb. B.u, M.),
28, 619-629 snd 641-645 (1910).

The object of these researches was to eneble any one,
from a few systematically-cearvisd-out experiments, to
determine repidly end without celculetion the dimen-
sions of the fuse wires (number of wires, diameter, &nd
length of wire) for @ whole series of cartridges graded
according to voltage =nd current. The experiments
were mede with & cirtridge in the Torm of & verticsl
porcelain tube heving terminals for 4 fuse-wires eech
gpproximately 250 mm. long, The currents were supplied
from 8 2 KW trensformer. *he critical currents. Tg,
viz. the highest that can be passed continuously %ithe
out the wire-mdlting, were teken from experimentally
obteined curves showing the relstion tetween current
end time teken to fuse the wire for different dismeters.
This current mey be expressed by the formula Ig - ca®
where C end x ere co-efficients end 4 1is the diameter
of the wire. Teking the average of the e:perimental
results obotcined by the authors and by G. J. Meyer
(Abstr. No. 644 (1907) {see also Meyerl), the following
velues are obtained:

Silver, I,= ah"dl'558’ CoOpPOEL e ly= 62.5“'l'h8

& Leag, T 6.5@2-375-8 ’
This formule enstlex the working current for s wire of
any given dismeter &nd meterisl to be determined under
any given conditions, e.g. that it shell be capeble _of
heering continuously &n overload of 1/3 the normal
current, but will fuse within two min., with double the
working current (Regulation of the Viennes Elektrotechn
Verein). £ number of curves &Te included, giving the
results of experiments on the relation betwesn current
ond the time of Susing for currents lying betwe:n the
eriticel current snd & current equal to double the
working current, The determinstion of the temperature
of the wire when the working current is flowing is
very fully worked out both for short end long fuse wires,
the constents reguired in the several formulae being
given in tesbuler form. Among the results obtzined were
the following: Copper wires ere the most sensitive, that
is to say, they melt more guickly then either silver or
lesd wires, silver being the slowest. High volteges
have no apprecieble influence on the cross-sectionsl
dimensions of the fuse wires. (Abstr. 8,2/1910.)
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5 Jasse, E.: '0n the Yheory of -uses' ('Zu- Theorie

er SchTeleicheru en'). Flektrotech. u. Maschinsnb.
E.u.M.), 28, 999-1004 &nd 1030-1035 (1910).

The suthor develops the equation for the current-
heating of fuse-wires when the heat-emission is pro-
portionsl to the temperature-rise. The result is
discussed with regard to the technical designs of
fuzes and their time/current éhsracteristies. ror
engineering purposes approximate formulze are out-
lired and some resmarch is described showing the in-
Tluence of the different matérial constents on the
time/current characteristics.
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6 Kefford, H. W.: 'Stendardization of Fuses'. F. Inst.
}(zlecti Engrs., 45, 620-642 (Liscussion, 647-648)
1910).

This paper deals with the subject from a practicel
rether then an academic point of view, and considers
gech of the following points, which the complete
specification of & line of fuses will embrace: (A)

A definition of 'marked' or 'rated' current in terms
of the *limiting® current (also called 'normel fus-
ing* current'). (B) A stendard renge of current rating
velues end voltages. (C) A definition of one of more
points on the. 'time-overload' vurve of each fuse.
(D) Reguletions as to non-interchangeability, tem-
perature rise, freedom form deterioration, and per-
fect operation under all conditions. (E) Specifice-
tions for the standard method of carrying out short-
circuit, temperature-rise, and overloed tests. <Lhe
following suggestions are put forward as a basis for

the discussion of & specification for stendard fuses:
I (A) Material for fuse wire. The fuse wire must not
corrode or permanently change 18s conductivity or
physicezl structure. (B) Non-interchengesbility.

Fuses up to 50A. rated current should be provided
with a simple asrrangement by mesns of which the
capacity of the fuse which can be inserted by & non-
techniceal user is restricted within definite limits.
(C) Type of fuse recommended. ‘o facilitate compliance
with (A) end (B) ebove and generally to render stend-
srdization precticeble and useful, sn enclosed
cartridge type of fuse is recommended. (D) Indication
of fusion. &4ll fuses must be provided with & simple
means for detecting fusion Simply by inspection of the
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fitting. 2 (E) Ratimg. The rated current marked on
the fuse shall hear & definite relation to the 1limit-
ing current or least current which will produce fusion
within four hours. <he minimum velue of the ratiou e
(1limiting current/rated current) shall be 1.54 and the
- meximum value shall not be higher then 30 per cent
sbove the minimum. In & correctly proportioned line
of fuses a should decrease from the maximum to the
minimum values specified, as the size of the fuse
jneresses from the lowest to the highes!. capacity.
This regulation is based on the assumption that silver
is the best metal for fusible links, teking into con=
sideretion its permenent character, the small volume
required, and its 'clean' action when breaking the
circuit. (F) Sluggishness of action and time element.
Stendaerd fuses shall be so rated end constructed that
when loaded with 50 per cent ebove the limiting cur-
rent they will fuse within one min. The actusl time
re uired for fusion. shall be taken &s & me&sure of
the 'time eclement' of the fuse. (G) Stendard rated
currents end voltages. Every fuse shall be cleerly
marked with its rated current &nd the maximum voltege
for which it is suiteble. The stondard rated currents
and voltage suggested are as follows:

Maximum Voltage, 250-2,4, 6 end 10A. Maximum
voltage, 500-2,4,6, 10,15,20,30,40 and 50A.

3 (H) Temperature rise. ‘hen loaded continuously
with 80 per cent of the limiting current no exposed
part of any fuse fitting shuall attein & temperature
exceeding 100° ¢ &bove atmospheric. (K) Insuiation.
Fuse fitings shall be tested for insuletion between
terminels with the fusible portion removed and be-
tween the live parts and 'earth’ with the fusible
portion in place. (L) Operation. fuses shall be
tested for satisfactory operation on overload and
short circuit in accordance with the specified arrenge-
ments for cerrying out such test. (“bstr. 1056/1910. )
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7 Meyer, G. J.: 'Suppements to the Theory of “uses’
(*Nachtrfige sur lheorie der abschmelzsicherungen').
Flektrische Kraftbetriebe und +~ahnen, 7, 124=127
(1911). -

Tn this veper, the suthor gives a report of the
development in the theoreticel kngwledge about fuses
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since the publication of bis bogk! end of ?is lecture-”.
He djscusses the pepers of imde and Jasse”.

For engineering practice he develops a specific time/
current characteristic inherent for eny metal and he
defines the 'ebsolute deley constent' of a material.
Specisl ettention is giwen to the 'time-constant’
which he feels does not exist inpracticec.
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& Petersen, W, (Thesis Dermstadt): 'Overvoltages of
' Norpmal Frequency MYue to bBresks in Tines and Single-
pole owitching Processes' ('Uberspannungen mit der
Betriebsfre uenz bei Leitungsbruchen und einpoliger
Schaltvorgéngen'). Elektrotech. «. (ETZ), 36, 353~
356; 366-368; 383-385 (1915).

The article--the first on this sub ject--giver «
besis for the explenstion &nd cealculation of the over-
voltages that can be csused in distribution netweorks
by single-phase interruptions cr connections.
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9 Tsulsumi, B.: 'On the Verietion of Electric Hesis-
. tence During the Fusion of Met:ls.' Toho Univ.
Science Revport, 7, 93-105 (1918).

After reference to previous work on verietion of
electrical resistence and other physic:cl vroperties
during the fusion of metals, the suthor describes &n
investigztion to obtein exact data on the subject and
to contribute materisl on the electron theory of
conduct ion through metsls which requires thet the
ratio of thermel &nd electricel conduetivity should
be independent of the pateprisl, <.&. throuh chenge
of shete from solid to liyuid. Varvous special pre-
cautions teken in the tests sre mentioned as well &s
the method: adopted. <he results for several metels
ere discussed with some calculetions on electronic
theory &and atomic structure.
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10 Hopp, W. (ABG Berlin): 'Reliability of Performance
of Plugtype fuses' ('Die Betriebssicherheit der
Schmelzstopselt'). Elektrotech. <. (ETZ), 42,
L54-459 (1921). -

The peper deels with the behaviour of.fuses with en-
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closed fuse-elements (Plug-type fuses, certridge-
fuses) in practical application. ghe breeking cherac-
teristic, which gives the limit of permissible vol-~
tsge plotted egainst bresking current, is a means of
showing the differences in the performence of fuses in
d.c. end a.c. circuits and the varying ebility of dif-
ferent mekes. Reference is made to the effects thet
occur when two or more cartridges ape used in series
or when severel fuse-wires are connected in parallel.
The suthor considers the influence of the main struc-
tura} features and meterials of common fuses, and gives
some fundementsal suggestions concerning the breaking-
process.
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11 Fdler, R.: *Silver-Copper Alloys for fusible “ut-
outs' (®*Silber-Kupfer-Legierugen fur ©chmelzsich-
eru gen?). Blektrotech. «. (FTZ), 45, 1397-1398
(19724) .

Copper fuses are open to the ofjection that their
carrying cepacity is gradually reduced by corrosion of
the surface, which occurs ewen when thewire is silver-
ed 2nd is more repid the higher the temperature of the
wire in service. ©ilver is immune from such deteriora=-
tion, but its high cost is a serious consideration.
Particulars sre given concerning & serie of tests made
on silver-copper alloys with & view to finding an in-
expencsive elloy which would combine the merits of both
constituents. The maximum current in smps w! ich a
wire of diemeter 4 mm. end length not less thean 250
mm. will cerry indefinitely when mounted in # yerticeal
tube, open top and bottom, is given by 1 = «d7, where
a has the zverage values shown in the teble for wires
from 1 to 2 mm. diameter. he _rating of the fuse wire
in amps is given by lpom b{d”, where b has the velues
given in the teble, these values being such thst the
fuse will carry indefinitely 1.6 times the reted cur-
reft of the fuse, i.e. b = a/l.6.

A curve plotked between a and the percentsge of
silver in the alloy s r=gular until the silver con-
tent is reduced to 20 per cent, but when the proportion
of silver is further reduced the charscter of the curve
chenses, and it is about this poiht (sey 15 per cent
of silver) that metellurgical investigations show non-
homogeneities to exist in the alloy. From the electricsl
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end metrllurgicel points of view, howev;r. tZeus!' wire,
conteining 70 per cent silver und 80 per :€ent copper,
is a cheap and satisfactory substitute for pure silver
fuses. (Abstr. 515/1945 )

qilvar-Conper ylloy 5Vaiue E Vblue
Per cent, Per cent,| of @ | of b |Neme of Materiel
Ag . Cu. ! t
100 0 | 44.5 | 27.8 | Pure Silver
50 50 i 49.9 | 31.2 | tHerkules' wire
30 70 | “H9d6.+1  31.0 -
20 80 | 51.0 | 31.9 | 'Zeus' wire
10 90 | 55.3 | 34.6 | ey
0 100 g 6050 7 37.5 g Pure COpner
|
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12 Kocher, H. (Brown “overi et Lie.): 'Disturbances in
Tnste llations due to “iﬂWlﬂF of Yuses in Yront of
Earth-Coils ('Strorugen in <nlagen infolge “ur-

~hbrennens von Sicherungen an Lrdungsdrosselspulen
(Kippuberspennun gen). BE-Cie-Mitteilungen, II,
114-116 (1924).

The asuthor points out that over-voltages tenerelly
nccur when in three-phase systems two conditions are
simulteneously fulfilled, i.e. when only one of the
three fuses in front of tﬂe esrth-coil has blown &n
when the last feeder is sweitched off. [Fiecld tests in
& 45 XV plent ere described and the results sre dis-
cussed. The conclusion when the firm drew from this
invistigdtioa was to omit fuses in front of earth-
coils.

VKB ol 3B ) SR AR S
13 Horr, &. N.: 'Fuses on 11.5 kV Lines.' Elect.
World, N. R., 83, 384 (1924).

In view of corrosion difficulties with copper, iromn,
end brass due to high atmospheric humidity &nd con-
teminetion by industriel plants such &s scid works,
which elso produced insulator troubles, & horn-g&ap
fuse was tried.

lhe aluminiumfuse wire used soon bececme oxidized
and corrosion-resistant, and instead of the former need
for extensive replacements all that was reguired was
rewiring.
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14 Wilson, W.: 'The Use of Fuses for Obteining en
Exect Time &lement,' World Power, 83, 91-99 (1924).

Its capability of interposing an cxect inverse time
element between the occurrence of an overlosd and the
opening of the circuit " has secured the acdoption of the
fuse to balenced schemes of protection, in order to
eneble them toconfer protection egainst overload con-
ditions, in addition to their initieal function of pro-
tecting egeinst fsaults. “he most direct use of =&
fuse for introducing & time element is met when it is
connected in shunt with ¢ e trip coil of & circuit
bresker. The fuse cmrries prectically &ll the cur-
rert until it melts, when the current then passes through
the trip coil which operates the bresker instently.

Tin has been found the most satisfactory metal for the
fuse and the time element chersctrristics of eight
3izes of tin wire from 15 to 24 s.w.g. are plotted in
the article for periods up to 60 sec. It is recom-
mended to use the fuse wire in glass tubes 3 in. long.
By including & time-element fuse in the path of the
circuleting current of balanced protective schemes,
tripping will akso be effected for overload besides

- leeRage feults. & further use for these fuses occurs

in connection with transformer protection, in prevent-
ing the relay from tripping out as soon &s the mein
circuit is closed, due to the very high ivitial cur-
rent peak that frequently flows for an instant into
the windings. It is shown that the time-element con-
ditions are better fulfilled by the fuse than by the
dashpot type. The deatils of the experimental deter-
mination of the fime-element curves are given, &nd
slso the eguation for plotting the curves. (Abstr.
629/1974.)
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15 Hess, P.M.:'Potentiel Yransfromer Fuse lests.:!
Flect. World, N.Y., 83, 467-47L (1924).

This 1s a description of te-ts on 13,<00V Westing-
house cartridge fuses and G.E.C. (Americea) cartridge
and expulsion fuses, with treir respective potential
transfromers. Complete data of 48 tests are given.
In the first series of tests the short circuit wes
placed on the low tension side of the transformers,
the fuses being on the high tension side. With the
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Westinghouse equipment the fuse cleared in 14 cycles,
but with the G.E.C. equiprnent the fuse did not blow.
This is accounted forby the different velues of re-
sctence end resistance of the two meke: which are
given in the erticle. The second series of tests were
mede with their resistences in seriec with the fuses,
end & short circuit on the high tension side. Both
types of enclosed cartridge fuse cleared sstisfectori-
1y, but with the expulsion type there wes a great deel
of fleme which shot out with & . fairly loud report.

The third series were similar to the lest, but without
the resistence in series. #gein, both types of en-
closed cartridge fuse cleared satisfectoriiy, eeneral-
1y in 0.5 cycle, but in two ceses the Wwestinghouse fuse
wes hlown from the clips entirely, &nd in one case
lended .0 fe t away. Yor both types a good derl of
powder wes blown from the ends, and in almost every
cese of short circuit the Westinghouse fuses had the
en¥ire ends of the clips blown open. +*he expulsion
tvne was very unsatisfactory on this type of short
circuit for the seme reascn as in the previous series
and also becasue it wes slmost impossible to retain
the fuse in the clemps owing to the recoil set up by
the gases. +#n added danger is the risk of flash-over
nn adjoining epperatus.

From the oseillogrems it was noted thet on 2ll desd
short-circuit tests, the recovery voltege shows &
verv promin-nt high frequency surge, but with the re-
sfstances in circuit the recovery voltege wes almost
perfeet in every cese &nd never increased to ebove
normel. Some further tests were made withthe expul-
sion type of fuse with & concrete-covered iron piate
near it. +he arc set up on blowing the fuse found im-
perfections in the concrete and becsme earthed.
{Abstr. 792/1924.)

B 44097
16 Zickler, K.: 'On the Celculation of *uses' (Zur
Rerechnung der Schmelzsicherungen'). Tlektrotech.
u. Meschinenb. (E.u.M.),44, 437-446 (1926).
iever's formule for the limiting current which & fuse
wire will carry permenently without melting mey be
‘written in the form:
/ = vLka*yc2Ad%L*) , where
s C = VLT 163,260 (25~ Cod fLPsC 1 +as¥s)]}
tg= melting-point of the fuse in degrecs (C.; t=
room temperature in degrees C.; Py= svecific resis-
tence of the fuse in chis/m/mm<; &,= temperature co=-



cfficient of resistance per I® C. &t o® C.; k= &
ventilation constent; d = diameter of fuse wire in cm;
A= co-efficient of thermel copnductivity in gramme
ctlories per sec. through I cm® end I cm of the fuse
petsl with a tempersture difference of I© C. &t i B
snd L - the 'ideal' length of fuse in cm. When L =

o the sbove formuie reduces to Preece's formulea. *he
1jdeal' length is thet for wiich the ends of the wire
are &t atmospheric temperature, assuming the actual
curve of temperature veristion siong the wire to be
oxtrepolited. +he suthor doec not agree with weyer
that the rise in k with decreese in the disweter of-the
wire is due to chsnge in the ritio of the tnermal
cepsuities of the wire and the terminels; it 1s due,
ne considers, to changes in the emission of heat from
the wire to {ts surroundings, regezrdless of the ter-
winels. A chart is pres nted showing veluec of k for
copper wires of vérious dlameters, corresponding vealues
n? the limiting current I, end & curve showing values
of the retio d/k; the letter curve is linear for the
greater part of its length. Lhe suthor next prescnts
date rsgradine the idesl lenzth &s & function of the
ectrel length for varjous materials end sizes of wire.
mhe curve is shown to be indepéndent of the hesat
cepacity of the termineals, end it is affected very
little by such changes in ventilstion as sre repre-
sented by (1) & wire hung verticslly in eir, end (2)

& wire packed with kieselguhr in s horizontal tube.

’n averege curve cen be taken for the idéel length in
terms of the esctual leagth for .sll practical cases.
The 1limitine current for eny diameter end length of
fuse wire can now be calcuiated by means of the formu-
le given ebove, in conjunction with the curves for Kk
end L, +he suthor s!'ows that welues thus calculsted
sgree closely with experimental results. A c~imple

~ grephicsl construction is g¥ven which eliminetes the
use of the formulz. The guestion of time required

for melting is investigeated. The empiricel formulae

of C. Feldmann &nd of ~chwertz and James are shown not

&

to conform witl: the suthor's resulte. («bstr. 1428/1926)
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17 Grent, L, C.:'Highk Power Fusgible Lut-Out:.' F, Inst,

Flec. tngrs., 64, 920-941 (~iscussion 941-959
(1976). )

T@e aut hor discusses the reguirencnts of high power
fusible cut-outs, end enalyses the fectors influencing
the rupturing c:pacit of the latter. The ratlo of the
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full-load current to the minimum fusing current
depends largely upon the cros--section of the fusible
¢lement, and has en important bearing upon the rup-
turing cepacity; it is desirable that this ratio
should be kept low. “he epplication of the megnetic
blwo-out is of doubtful velue--the simpler forms of
megnetic blwo-out are the more satisfactory, Meny
existing tvpes of enclosures for cut-ocuts are defec-
tive in form and/or strength; end many commercial forms
of cartridge cut-outs fujl to satisfy requirements.
Reliable forms of enclosure gnd fillirgs have been
tested and are described in this paper. =&n elsborsate
series of tests has been carried out on many different
types of cut-outs up to short-circuit valucs of
70,000 kVA; the test procedure and results sre stated
in the originel. Yests were also conducted on small
current, high pressure cut-outs for the protection of
potential transformers end for rural and other smsll
serv%ces. Foi this pgrpose a special form of cut-out

e d i 5 ihi igte i

BREa T80 SRNTORE SR Rt 0 g Jhniting resistamees
hes been Tully tested with satisfactory results. It
is concluded that satisfactory cut-outs of the follow-
ing tvpes are now available for the duties mentioned:
(1) Iron-clad oil-immersed cut-outs, low pressure
tvpe and double-tube cartridge cut-outs for inter-
rupting powers up to 70,000-100,000 kVA. st pressures
up to 600V.; (2) single and double tube modern car-
tridge cut-outs for interrupting up to 60,000 kVA.
&t high, medium and low pressures; (3) iron-clad oil-
immersed cut-outs of the high nressure type for in-
terrupting several hundred thousand kVA. st high pres-
sures. Plain fusible cut-outs in zir were found to
be extremely dangerous for highpower work. (+bstr.
1715/1926.)
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18 Gutt, G., &nd Griinberg, L.&.: 'Hesting of Conduct-
ors with Loads of Short ULuration end with Sho-t-
Circuits' ('Erwéirmung von Leitern bei kurzen
Belastungszeiten und bei Kurzschliissen'). Bull.
Ass. Suisse vlect., 18, 205-225 (1927).

An exhaustive methematical investigation with num-
ercus numericsl exampies to show how great the tem-
peravure rise of conductors msy be with short time
loeding or under short-circuit conditions. “he treat-
ment tekes into account the fact that in the short
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periods considered there is prsctically no dissipe-
tion of hest, as also the varieble specific heat of

the conductors dependent on temperature end the de-
crease in the short-circuit current from the max imum

to the permsnent value. 8 number of curves are given
for different types of material connecting the temperea-
ture rise with the current density &nd tiwe of losding.
(¢bstr. 1437/1927.)

- B A .
19 Klement, W. (SSw Berlin): 'fusing Problems (*Sich-
erungs-frag=n'). VDE-Fachberichte, 58 (1927).

. To provide a reliatle basis for the rating and
standardization of h.v. fuses the author gives & raths
er complete survey of the problems thet arise in design
snd application of the sundry over-current protective
devices.
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20 Slepian, J.: 'Extinction of an A.C. Arc.' f. “mer.
Tnst. &lect. Enmgrs., §7, 706-710 (1928).

The transition from high conductivity to high re-
sistivity which an a.c. arc undergoes on extinction is
studied. <+heory and apvproximaste calculetions are

- given for the rate of recovery of dielectric strength

of the arc spsce for short arcs, with results of ex-
periments on short arcs and arsc in holes &nd slots in
insuleting meteriezl and insulating plates. +he in-
fluence of chemical activity in arc gases 1is discussed.
(Extract from the synopsis of the peper. )

-~ MEE 12 d B R BR e AR RETR

21 Morgen, P.D. : 'A (ritical ~tudy of the “urrent
Reting of Low-Pressure Ordinary-Duty b{gsible “ut-
outs.® f. Inst. blect. Engrs., 66, 926-939 (1928).
(E.R.A. Ref. G/T33).

The paper fleals only with the special type of fuses
mentioned in the title. Tests are described, end pro-
posels are made for the standardization and determina-
tion of the critical current.

The author reports on speciel phenomene due to the
sxidation of the surfece of the wire when the cufrant
slowly rises. *hen the heating of the wire is sudden-
ly retar@ed because of the increased heet-emission of
the oxidized surfece. *he discussion following the
lecture was intere-=ting znd spirited.

;
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22 Paulus, C.: '"Investigation of the Bresking Proces-
ses in Fuses and Automatic Switches caused by
Short Circuits in Eleetrigal Networks with Cable
Cross-Section up to 6 mm.< end rases Reted up to
25 A.' (By order of the sub-committee for sutome-
tic switches of the Verband Deutscher &lektro-
techniker) . ( 'Untersuchungder “bschaltvorgtnge in
Schmelzsicherungen und Installations~Selbstschaultern
bei Turzschlussen in elektrischen Verteilungsen-
légen mit querschnltten bis zu 6 mm.< bzw. Sicher-
ungen bis 25A.t Elektrotech. Z. (ETZ), 50, 1829~
1878 (1929).

A great numver of short-circuit tests made in do-
mestic networks sugplied oscillogrems, from which the
difference in the beheviour of fuses snd automatic
switches could be compared.
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23 Boutin, M.: YA New H.V. Safety Fuse.?® Flect. World,
N. Y., 94, 240 (1929).

This new type of fuse was developed for short-cir-
cuit protection of feeders in 3 to 6 kV networks.

in & oil-filled container with two bushings and ex-
pulsion chamber is provided. Within the chamber the
silver fuse-element is connected to & piston mede of
insulsating meterizl. When the fuse blows, the piston
is s'ot out of the expulsion chember by the pressure,
thus beecking currents up to 12,000A. Formulae are
given for caiculating the dimensions of the silver
wire.
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21, Johes, B.M., and Loxe, E.H, Jnr.: '66kV. Fuse Tests.!
lect. World, N.Y., 93, 785-78 (1929).

Describes tests carried out by the luquesne Light
Co. on potentisl transformer fuses installed on &
66 kV. system for use in connectio with directionsl
relays. Tae fuse was of the Sohwelitzer and onrad
liguid type, and consisted of an 88 kV., 100A. glass-
tube case containing a loA. fuse link mounted verti-
cally upon pin insulators set at 4,59, Rleven tosts
were mede with short-circuit currents verying from
1,200 to 3,720 A. at a voltage to neutrla of 39 kV.
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Tn all ceses the fuses cleared the short circuits
setisfactorily in from L, to 9 cycles, thus success- !
fully interrupting 145,000 kVA. The article is 1l- i
lustrated with diagrems and photogrephs. (Abstr.
1812/1929.)
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25 wilkins, R.: 'High Voltage Low Lurrent ¥uges znd
switches.? Trans. Amer. Inst. &lect. &ngrs., 49,
96-98 91930) .

For interrupting small currente st relatively high
voltages, fuses and air-br gk switches esre most com-
monly employed. *his peper treats of their use for
the nrotection of trensmission lines supplying small
blocks of power such &8s rural lines. The regquirements
for tris service are outlined, end a discussion is
siven on the egbility of the defices to meet these re-
juirements. (#bstr. 2151/1929.)
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26 Medlin, J. P. {Montane Power Co.): 'Shot Gun *use
Solves High Tension Problem.' Elect. World, N. ey
93, 383 (1929).

The fuse destribed consists of a thermostatic car=-
tridge placed at the lower terminal and & tube, which
bridges across the fuse terminsls end in which the cir-
cuit is broken. The cartridge, which is 12 gauge,
conteing a suitable thermostatic wire surrourded by a

| 1ittle gunpowder. The correct loeding and reting of the
1 device is now highly relicble. It is stated thet the
fuse hes been adopted for general use bv the Montans
Power Co. for 6.6-5 kV; fuses for 102 kV are being
developed.

A PUR et a4 Pk R BYEIA
27 Stewart, P.: 'fused ©rcing Horns and Grading Rings.'
Trens. ~mer. Inst. Llect. Engrs., 48, 891-895 (1929).
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This paper considers the use of fuses on insuletor
strings of h.v. overhead conductors to interrupt the
arc at time of flashover before the line relays
operate to disconnect the circuit. Clonsideration is
first given to the original development of this ides,
in which a fuse was connected between the line conduct-
or snd en arcing ring, attached to the secend insulator
it unit. When an excessive voltege occurs on the conduct-
E or to ground, there is a flash betweén & two-pronged

.-..," T g R B T e T
: B T L et - o L

ﬂ horn on the top insulator unit end the ring. The
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circuit is completed through the fuse which immediate-
ly op=ans, bresking the arc. Zfurther considerstion is
given to a later development of the principle, in
which two expulsion type fuses replace the two-pronged
horn at the top of the insuletor string and the arcing
ring is placed at the conductor end of the string.
Dete ere presented from tests and from es«perience on
about 100 miles of the 66,000 V. circuit of the UUnion
Gas a?d Electric Co., Cincinneti, Yhio. (Abstr. 1822/
192¢. ’
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28 Perry, L. H.: ’Rural Sub-Station Tapped to 66 kV
Line.' Blect. World, N.Y., 93, 1246-1247 (1929).

ihis article describes eyuipment developed on un-
conventional lines for supply of scattered rural loads
direct from h.v. lines. e.g. 15-50 kKVA sub-stations fed
by 66 KV lines. A 73 KV igh voltage combined isolstor
and fuse is described, the fuse being spring-released
with & resistor in series.
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29 Junck, &.: 'Design, Operation and Advantages of the
Terdo fuse' ('Konstruktion, Wirkung unc Vorteile
der Tardo-Sicherung'). Elektrotech. z. (ETZ),
50, 1357-1359 (1929].

The Tardo fuse 1s a fuse of the screw-plug type in
which four parallel peths are available for the current,
namely: 1 - connection made with solder of low melting
point between two metal &Trips so held as to spring
gpart when the solder melts; 2 & resistance wire re-
mote from the soldered joint but also connecting the
two strips. Peths 1 snd 2 are in series with a piece
of normal fuse wire d. Path 3 is another fuse wire e

connected directly petween the
terminsl plates of the fuse. Path 4 is en indiceting
wire connected precticelly hetween the two terminals.
The main portion of the current flows through the
soldered joint and the fuse d, and in the event of &
heevy overload the wires d and & (also the indicating
wire) melt at once.

When the overload is slight, however, the current
flowing in these wires is insufficient to melt them,
but the heat generated in the re:istence wire, gradusl-
ly conducted via the metal strips, is at last sufficient




