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Millions 'of these
Estl-cartrléges

are already protecting
lhousands of millions,

z money
L]

CATALOGUE ESTI 567




German Iindustrial Falr at Hannover
Permanant stand in Hall 19, ground-flour oo

PERFECT PROTECTION FROM THE DANGERS OF

EXCESS TEMPERATURE

The ESTI EXCESS TEMPERATURE PROTECTOR
is a revolutionary development in the field of
thermal safety engineering. It represents the

vary best solution, from the technical and
economical point of view, of all the difficult
problems invelved in the limitation of tem-
perature between + 86 and 572 degrees F.
{30 and 300 degrees C.). Due to the in-
numerable possibilities of using this per-
fectly reliable device for the protection

of rooms, halls, plants, machines, and
apparalus imperilled by overheating,

to the simple manner of installing this
ingenious gadget and to its perfectly
dependable reaction the EST! Excess
Temperature Protector Is one of the

most important technical helps for

the prevention of dangers and

losses in both industry and trade.

Fatenled in Garmany and abrosd. Appradiative axpert aplalane, Inwriting,
reemlvaa from Chemiedi-Tedhnifone Reimzanztalt [amalgamated wiih
hatet|nl Tedllng Dapartment, at Bl in-Dinhient), Rerllned Krali- dnd Lichis
IHeWAGIAK [Ged (Fower and Lighil, Telsfunken, BE.C., and oihara
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ESTI PROTECTION

I N DEX Pays
The ESTI cartridge (The never [aillmg ESTI principie) 4
The ESTT proteetion from msicess tenpeimture. Geeeral functbon ond applieston. 5

ESTI Excess Temporalure Prolection Switthes for surrents from 1-680 A,

Type EHT # et -hireaker 1 1 ANV 12
. EFT 45 changw-avar ewitch 1-poi 2A0V. i3
- K524 oirpit-tiveaker Lpols 10ASZSDW, 14
" EKT 2% wrenit-hrinkor E-poks ARSIV, 14
- ES iU ihnnge-over ywitch l-pole 15 A330 V. 13
. ES 157% elreibl b ek Lpabe 15ACIBD Y. 15
= EST 1341 U whnprge-wver swikch B-pobe 15 ASIS Y, w I 146
. EST 1573 girouit-hresker Tl 1FASIEIV. wo i 1"
= ETT 151U dennge-sver sw b T-pobe 15 ASBEOW, wi by | 164+
[ EG & chanye-uver switch 1-pale A0 Y, w, £ (P 54) 1=
= RS N elrenill-lireaker -pale  20a J0AEDY. w1 15
= BS & circud -branker J=pile 25 A0 Y, w, L 15

amil plug-plaie
. EET ik rreali-lreakor :-|.-||.i|' 25 AIRD Y. w L an*
& EST &3 virowit-hrenkar Tepole 00 ARV, w . e

ESTI Rallway Switds (direct eurrent)

Type EST dv800 cireait:brenker lapale. & ASBOOY. w, | o
- EST /800 cireunit -branker :".|||_'|||- 6 AR, w. £ aa*

EST1 Explosion-pros] Swilch

Type EX 43 chnppe-rvar switeh L-pofe DOO0VAIOW. w, L. ¥ i g
N EX 43 rhnr.H-r-ww-r awikeh L-jpoke MOVAS MY, w. i a9+
. EX &1 changesowar switch I-pale 6 ASIBOY. e
- EX Al change-over switch Lpobe GATRIV, w I 25

ESTI Excess Temperalore Proteclion Elements for mechanical impulses

Type ETA 12 thes s H
. ETZ 10 thnema-tilermedinie link X1
- TH 1 ESTIhalt =

-reel

Sprimkler with ESTI Cariridge

Type CE 50 with ond without impact plats 29

. L 55 0
Combination of Immersion Healers with ESTI Protection il
M. B The muport &l the Thomlach-Teclnbvdie Relchannstalt k¥

[Materinl Testing Authority] Berlin=Dahlem

Circwil-programs Ju b el
poneral instructicns I
(1]

with probe

wilh jssnlstod probe

ESTI APPARATESBAWU

BERLIN-WILMERSDORF - BERLINER 5TRASSE 18
TEL. 87 16 51 - TELEGR.-ADR. ESTIPATRONE . FERNSCHR. D1 83351
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The never failing ESTI-principle:

The releasing element of all ESTT excess temperature protectors is the ESTI
cariridge. Thiz is a small spherical glass bulb, as shown on Lhis page, [illed
with a chemically inactive and insulating fluid. Whenever the cartridge is
heated the (luid contained in it expands, As soon as o predefermined critical
temperature is reached the ESTI carridge bursts with absolute certainty,
due 1o the excess inlernal pressure.

This bursting of the ESTI cartridge
oifers the possibility of releasing r—
electrical and medhanical swilches. ol -

THE ESTI CARTRIDGE

TheESTl cartridge is manulacted forresponse
temperatures of + 86, 104, 122, 140, 158, 176,
104, 212, 230, 248, 266, 284, 302, 3, 338,
A5G, 374, 392, 410, 428, 446, 464, 482, 500,
518, 536, 354, 572° F., and marked accordingly

The ESTI cariridge does not need to be
adjusted. It does nol age and it is cold-
resistant, corrosion-proof and insensitive
to shodi Its shod-prooness is abowve 300 ¢ at
1,2 milliseconds, s operaling efficiency can
he tested, without destroving the cartridge, at
any time, as many limes as may be degirable,
and in a very simple manner. The ESTI cart-
ridge has nothing in common with hi-metal
or fusible solder and is far superior lo the
latter in respect of the relishility of the tem-
perature lmitation.

The ESTI
cartridge
wriglnal size

ESTI APPARATEEBAWU

BERLIN-WILMERSDORF - BERLINER STRASSE 18
TEL, 8718 51 . TELEGR.-ADR. ESTIPATRONE . FERNSCHR. 01 83351




The ESTI Excess Temperature Protection

is & method approved for many years giving for (he first time absolute certainty thal
danperous overheating can be rendered harmless prompily and anywhere, [t acts belore
fire or explosion can cause calastrophe resulting in the loss of great economic assets,
irreplaceable private or public property. Numeroos dramatic examples aver the past
Tew years can be guoled where ESTI protection would have prevenled loss of assets
and human lives. ESTI Excess Temperature Protection, which is distinguished for
the utmaost simplicity of principle, has therefore a high economic importance by virtue
of its absolutely certain and permanent function,

Industry at home and abroad has enthusiastically adopted the ESTI principle and
utilises more and more s wide and varled scope of application. For a great number
of purposes ESTI APPARATEBAU in Berlin have developed outstandingly practical
ESTI salety appliances which have proved their worth to an extraordinary degree
in practice,

The importance of ESTI Excess Tomperalure Protection i8 so great nol only because
extremely valuable machinery and equipment in heavy indostry and vital public
utilities are prolected against damage, bul all the electrical appliances used in the
household can be litted with ESTI protection. Immense damage occurs yearly through
irpns, electric coshions, heaters, ete, being left on. ESTI protection can give security
here too, beyond any achieved so far. — Apart from this, EST] protects not only the
value of the machinery and equipment and prevents lozs of working time and prevents
often extensive fire damage to buildings and installations, but also the ever recurront
danger o human life. The universal worth ol EST] excess lemperature prolection
is recognised everywhere, [t has passed with distinction the tests of the strictest
public authorities, Its absolule reliability therefore makes the ESTI principle very
impaortant to indostry and the economy,

ESTI Excess Tempemature Protection provides thermic monitoring of machinery,
plant, rooms and eguipment in indostry, the mines, shipping, trade and in the home,
ESTI roliahly and aotomatically switches off or reverses electrical supply as
goon a3 undesirably high lemperatures occur. ESTI protective switches exist [or
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van eagily be designed) for all kinds of machinery, eleciric motors, transformers,
electric heatng appliances; eleclric stoves, small electric applisnces, large scale
unils’ elc. In the same way the ESTI principle can be applied lor medhanical fire
alarms and the release and conlrol of Hre protective and fire fighting Installations.

[

The ESTI
principle

The ESTI
Cartridge

Aging

Resistance
Lo cold

Adjustment

Perlormance

The ESTI principle, an absolutely reliable protection apainst the
dangerous development of heat, is bazed on the *ESTI Cartridpe®,
a small glass buolb filled with an Inactive [uid. The healing of
this ESTI cartridge causes the [luld in it to expand so thal when
a predetermined critical temperature (s reached the glass bulb s
absolutely certain to burst due to internal pressure. In simple
switches and appliances disigned lor the purpose this sudden
collapse of the glass bulb can relesse electric or mechanical
switches instanlaneously at the critical moment,

The ESTI carlridge does not age, whereas in - bimetallic
temperature regnlators the oxygen content of the air is known
to deposit a layer of oxide on the contact points. The enlarpemenl
ol the conductive resislances thos causes sparking, which leads
to sintering or even welding of the contacls, prevenling operation.
This can never occur in ESTI cartridges.

The ESTI cariridge is resistant o cold down lo —80" C. Iis
hinctionability remains unchanged, while in bimetals low lempe-
ralures can cause a diversion of the contact 1o the negative side
and interrupt the necessary bias, This means that such a regulator
no longer works reliably, unlike the ESTI cartridge, which Is not
influenced by cold,

The ESTI cartridge requites no adjustment whatever,
and can be installed in machinery or equipment by unskilled
operatives. Against this the subsequent adjustment of bimetallic
regulators is precision work which only an expert can perform.

The ESTI cartridge always teacts instantaneousiy, thus
guaranteeing the prevention of arc-ing, which occors easily in




Shodk

Tempaorature

Limitation

Tolerance

Testing

the mudh more sluggish reactions and complicated mechanigig
of bimelallic regulators.

ESTI Excess Temperature Protection equipment is supplied lor
cireuils up Lo 60 amps, with one and three poles. In many
cages they save the inclusion of a relay, The ESTI thermo-
intermediate link ETZ 13 even allows main switches of practically
unlimited Amperage to be swildhed, Such perlomances cannot
he achieved with himetallic regulators.

ESTI cartridges and switch applioncas are shﬂr.'k-prﬂﬂf and
have animpact zafety of over 50 g at 1.2 milli-seconds. It is known
that this is pever altained with himetallic regulators. The glass
bodies of normal ESTI-Cariridges are exposed, before filling, to
an inertive pressure test of about 6-7 kg, glass bodies of reinforced
ESTI cartridges to a pressure test of approximately 20 kg.

ESTI cartridges can be supplied for temperatores from + 30" C
ta 300" C, graduated in 10 C steps. The operating lemperature
is marked on every cariridge. ESTI cartridges are supplied for
operating temperatures as low as +30° €, while with bimetallic
and solder a more or less reliable switch-off only begins at
60° o 70°

ESTI cartridpes have lor each operaling {émperature a tolerance of
aboul +5 . referring to the exposed ESTI-Cartridge in an
agitated liquid medium (see Report Chem. Tecin. Reichsanstalt
Berlin page 33 ,as to 27). Solder, whidh is stil lfrequently used as a
temperature controller, is known to undergo molecolar change
through chemical influences from the air, and corrodes, Conse-
quently the operating tolerances fluctoate constderably.

The ESTI cartridge is virtually the first salely device which can
be tested guite simply lor working efficiency without being de-
stroyed, When the ESTI carfridge is heafed slowly and carefully
(with & cigar, ciparette, match or the like) the fluid inside pxpands
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Failure of
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Choosing the
operating
ltemperature
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and the air bubble becomes visibly smaller. (I must never be
heated so lar that the air bubble disappears.) As the liquid is heated
o the inlernal présgure increases, and if there were an cradk in the
glass, even hairthin and invisible to the naked eve, the loguid
would leak ot this point and the air bubble would expand. If no
fluid leaks, the ESTI cartridge is in order, On reaching its operating
temperature it wonld mptore with absolute certainty due Lo inter-
nal pressure.

The approximate response temperature can also be lested in the
same way. The BESTI cartridge is heated under water or oll to 15 C
below operating temperature, The expansion of the lluid causes
the gas bubble to shrink te a minimum, smaller than a pin poiat.
From this state to bursting point further heating by approximately
15= C is required.

Temperature regulators are indispensablie wherever heating
processes are 1o he controlled, That regolators are unreliable is
universally know and is frequently proved in practice. Meither
bimetal nor solder can give the absolute certainty of proper
functioning and actual sale protection against dangerous heat
development. For this reason it s essenlial lo install an ESTI
Excess Temperalure protecticn as an absolute safety device,
ESTI also protects, when repulating devices [sil, with complele
cerlalnly valuable machinery, expensive apparatus and equipment
against all damapeand against the direct and indirect consequences
whith are oflen so inlinllely expensive. ESTI excess temperature
Protection is therefore the dbsolulely reliable saletv device for
the extreme emergency (which is always possible] when all re-
gulating installations lail.

The operating lemperaturs should be dhosen lor the ESTI cartridge
so thatit only operales in case ol real necessity. This makes it very
rarely necessary lo change an ESTI cartridge. If it does operate
then damage has been prevented which experience shows would
cost many times the price of ESTI protection.
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Motors The enemy of all live windings is well koown (0 be excessive
windings heat. Im most cases it oceors under overloading, and its con-

sequence 8 brittlencss in the Insulation, Finmally this leads to
shorting In the winding and to destruction ol the molor ar rans-
{ormer ete, Nearly all motors have for this reason a protection
switdh, which is, however, only an overload protection, and not at
all aspecial satety device against undesirable heating. [t often hap-
pend that when the motor is overloaded the protective device
switches ofl, but the motor cannot cool down becanse the device is
at once cul in dgain s0 thal the work is not intermpted, Oflen
enough this process is repeated several Bimes in succession. The mo-
tor becomes hotter and hotter, and thelinal consequence s shorting
in the winding, faillure of the madhine, loss of work, repair costs el

Such domage can in every cose be avoided with cerainty by
installing ESTI Excess Tempemiure Protecltion. The ESTI is a
device responding to heal. oot to over-curremt. 1L reliably
switches ofl the madhine at the critical temperature which arises
through continued overload. Only when a new ESTI cartridge is
inserted can the madiine be switched on again.

Scope for ESTI Excess Temperature Prolection can be used for ensuring

using ESTI salety in all thermal processes, wether regulated or not; It is a
complete revolution in the feld of thermo-salety devices, 1. e, of
technical arrangements for protection against danper through oves-
heating the scope for using ESTL is practically anfimited.

Installing ESTI excess lemperature protective switches in gingle and multi-
ESTI protection pole desipn can be fitted directly outside the danger points in
macdhines, equipment #lc, and obsorb the contacl heat there, as
well a5 monitor the inside of machines. For this latter case the criti-
cal interior point iz reached by a probe of appropriate length with
the EST] carridge at the detecting end. If the eritical temperature
is exceeded a sprung tongue reliably releases the easily accessible
protective switch on the oulside, With an insulated probe it is
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Fire extinguishers

evien possible 1o use ESTI protection in a high lension field or
high Irequency allernating magnelic [leld. The probes can be as
long a5 BO0 mm,

ESTI exress temperature protection can be used in controls for
electrical installations and [or
mechanical release, including signalling devices for tempe-
rivture monitoring installations and fire alarms in large rooms
(theatres, cinemas, warehouses, storage places, silos. etc.),
in mines, shipping, indusiry and railways of all kinds.

Also lor ingtrument boilers
motors of all sizes sterilisers
generators labaratary equipment
transformers auluclaves
COMPIEssors sir-conditioning plant
turhines garbage disposal plant
machinery hearings alr heaters
gears drying ovens
rectifiers case-nardening furnaces
choke coils biaking ovens
immersion heaters vuleanising equipment
eloctric hoaters pump Installations
colfee mills petrol stores
hot water boilers fuel stations
wishing machines fire hatches and doors
continous-flow heaters ele.

The ESTI principleis applied in aulomatic extinguishing devices,
in particolar sprinkler installations In industrial plant subject to
fire hazard, and in mining. lis suitability here has been empha-
sigsed by is inspection and approval by the extremely strict
Hauptstelle fiir Grubenrettungswesen, the West German
supervisory suthority lor mine rescue work. In these sprinkler
installalions overhealting causes the ESTI cartridge to burst and
releage the control valve of the Hre waler supply, and directing
a jet of water al the point of danger — and at the very moment
al danger. Well known lfirms in the fire-fiphting equipment [n-
dustry have introduced the ESTI principle loto their designs; its
absolule reliability and Insensitivity to outside inlluences makes
it &4 more perfect, safe and accurate protection than any other
means,
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With 1he ESTI thermo-intermediate link type ETZ 13, the con-

trolled shulling and apening of doors, halches, valves, bulkheads

and the like can be elfected, and electric switdies can he operated

without the necessity of wiring in the room monitored. In hazardous

areas, where explosive gasses are present for instance, the danger

of sparking is precluded.

It i imposaible to give a complete survey of all the ways of
using the ESTI principle, for almost daily new ones are disco-
vered, There scem lo be hardly any limits for ils use, In many
branches of Industry EST] Excess Temperature Protection is part
of the standard equipment of maschinery et in production. Wide
rircles of people are becoming increasingly interested in the ESTI
principle. Its ellects in the economic and industrial respects are
immeasurahle,

The ESTI principle seems qualified to cause a
complete revolution in the field of safety precaut-
ions. The ESTI principle protects human beings and
property against domage by overheating and fire,
which have in the past have cost thousands of
millions of pounds.

It is the duty oi lechnical staif in all fields of indusiry lo study
the ESTI principle and (o apply ils extraordinary advanlages
in their own production processes.
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|-|'r 44 ESTI PROTECTION

l-pale

| amp.

I volls
hetght 12 mm
width 14 mm
length 35 mm

welght 5g

{actnal siza)

EHT 44
Esti Excess Temperature Proleclor Swildh
for very small loads

The ESTI protector EHT 44 is suitable and intended for heating pads,
inductive ballasts and chokes selinium rectifiers, leakage field trans-
formers, pilot motors and many other applications. In heating pads
or cushions it will respond only if the built-in regulating sets fail; for
this particular application we supply the ESTI cartridge having an
operating temperature of 4221°F, (105°C.). The EHT 44 8 excepli-
onally small and very easily installod.

Upper limit of ambient temperature: 4+ 266° F. (130° C))

Tha above lastration ahowi the inction of the ESTI principle very distinctly.
The ESTI cartridge which bursts infallibly as soon aa the critical tomperatore
Is reached breaks the supply before sny dangerous over heating can oceur.,

ESTI APPARATESBAWU .
BERLIN-WILMERSDORF - BERLINER STRASSE 18 Jﬁ

TEL. B7 18 51 - TELEGR.-ADR. ESTIPATROME - FERNSCHR. O 83351
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ESTI PROTECTION EFT 45

1=pole

2 amp.

200 valls
halght 17 mm
width 4] mm
length &2 mm
weight 45

{actunal sizel

EFT 45
ESTI Excess Temperature Proteclor Swilch
for small loads

The mode of operation of the EFT 45 can be seen [rom the
illugtration. Also here it is the ESTI cartridge which holds & circuit
closed until the operaling temperature is reached, when the cartridge
will operale the change over conlacts, The smallness of the
Instrument, ity simple installation and the dependable mode of ope-
ration of the ESTI cartridge ensure a great many applications {or the
EFT 45, It can be used as a lire-alarm, as a signalling device for
temperature conlrol systems, and a5 a temperature limiler in many
lields, sometimes also in connection with a contactor or an aulomatic
circuit-breaker, The EFT 45 is covered by a cap made of plastic
material and provided, over the ESTT cartridge, with an observation
hole.

Maximum amblent lemperature - 266%F, (130°C)

ESTI APPARATEBAWU

BERLIN-WILMERSDORF - BERLINER STRASSE 18
TEL. B7 18 51 : TELEGR.-ADR. ESTIPATRONE - FERNSCHR. 01 83351
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|
KS 24 1.pole KS 24
10 mmp, ESTI Excess Temperature Protector Swilch lor
250 volts incorporation purposes, enclosed in a ceramic
wright 27 mm housing, single-pole circult-breaker, 10 A. 250V,

height 40 mm
deapth 16 mm

waight 20 g

T

EKT 25
| lLIU—1E!
25 amp,
380 volts
width 39 mm
helght 47 mm
depth 19 mm

welght 55 g

and the economic point of view.

The E5Tlexcess lemperalurs
protector, type K5 24, lor
small a?pllﬂucus in which the
use 0f more complicated
equipment of thistype cannot
be considered for reasons of
either space ol economy, in
wliich, qr:c-wr:-vul. a roliable
excess lemperastore proleclor
is required,

1t Is particulary suitable lor leakage-lield transformers, small electric

fires, water heaters, irons, and similar electric healers, (o be ellec-

tively protecled frem unintended overheating, )
Maximum limit of usability: +572" F. (3007 C,)

ERT 25

ESTI Excess Temperalure
Protector Swiltch for
incorporation purposes,
enclosed in a ceramic
housing, single-pale circuit-
breaker, 25 A, 380 V.

This simple switching appliance was developed in order to make the
best use ol the tf.*d!mc'aﬂ advantages of the ESTI cartridee and to
them to the widest possible range ol use,

The EKT 25 represents the very best solution from both the tedinical

It is suitable and intended for being bulll into:

electre cookers, irons, collee-machines, electric fires, laboralory
appliances, starters and oil contactors, in short wherever this small,
inexpensive and absolutely reliable switdhing appliance can be in-
stalled and used as an astomatic heat controller,

Maximum Hmit of usabilitv: 572 F. (300" C))

ESTI APPARATEBAWU

BERLIN-WILMERSDORF - BERLINER S5TRASSE 18
TEL. B7 18 51 + TELEGR.-ADR. ESTIPATROME - FERNSCHR. 01 83351




ESTI PROTECTION ES 15

1 and 3~pnl.a
15 amp,
J) volis

hetght 1-pole 58 mm
Fpale 70 mm
& 64 mm

waight 1571 U 120 ¢
153 160y

ES, EST, ETT hase plate

{with cover as BST 15-ses {ollpwing pagel

ES 15
ESTI Excess Temperalore Proteclor Switch with ESTI Cartridge
built-in to base plate, single and triple-pole switdh, 15 A, 380 V,

An ESTI cartridge inserled in the recess ol the base plate holds the
gwilch in the on position. The aluminiom base plate of the switch
being in close contact with the apparatus to be protected allaing the
temperature of the lalter, When lhe lemperature at the base plate
excoeds the limit zet by the ESTI cartridge the latter bursts, relagsing
the switch, which then breaks the circuil of the current, Alter 8 new
ESTI cartridge has been inserted, the ES 15 is then immediately ready
foruse again at once. Itis available either as a single-pole switch
(ES 15/1 U) to be used as a change-over swilch, or a triple-pole switch
(ES 15/3) to be uvsed as a circuit-breaker.

Maximom ambient temperature -+ 2667 F, (130" C)

Application: for the protection of motors, live rails, bearings elg,

ESTI APPARATEBAWU

BERLIN-WILMERSDORF - BERLINER STRASSE 18
TEL. 8718 51 . TELEGR.-ADR. ESTIPATRONE . FERNSCHR. 018335
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ESTI PROTECTION

| &nd 3-pole

@ Gd moy
helght 60 mm
F-pole M) mm

length of 1:l.r-:ﬂ:-@

approx. 180 mm

@ 12 mm
wizhght 1510 200 ¢

153 24D g

EST 15 ESTI Excess Temperature Proteclor Swilch
with ESTI Cartridge in the probe, single and
triple-pole switch, 15 A. 380V,

Far the purpose of controlling the interior of

appliances, apparatus etc, or of being as near
1he souree of heat as possible the salely switch

EST 15 is equipped with a probe. The ESTI

ESTI

cartridge is inserled inlo the bottom part of the
robe and holds the switdh throongh & spring-
oaded leddng-pin, When the cartridge comes
into action the loddng-pin releases the switd,
thug producing the desired reaction. The EST 15
is supplied with a %," cap nul with gas pipe
thread to permit inﬁ‘ﬂ]liﬂ? the r-'-ﬂridﬁe in @
rotecting tube. Standard [enpth of probe 7 in
ﬁfﬂ'}mm], diameter ol probe 047 In. (12 mm).
Special probes having a length of from 21,2
fo 4 i (ca. 80 o MWO0Omm) en application,
The EST 15 is supplied in the sghape of
gither a single-pole switch to be used as a
change-over switch (EST 15:1U), or a three-
pole switch (EST 1573) (o be used as a circuit-

braaker.

Maximum probe lemperature 5727 F, [300°C))
Maximum ambient control head temperatura

-+ 2667 F, (1307 C.)
Eanga of application: oil coolad trangformers, alrbeat o,
gdrying ovens, hardening furnaces, baker’s ovens, sleri-

lizmers, distilling appamts, instroment cookers, genarm-
fors, aulociaves, eic,

ETT 15/1 U ESTI Excess Temperature Proteclor Swildh
wilh insulated probe, single-pole change-over switch,
15 A, 380V,

The structure of the Safety Switch ETT 15 iy, in principle,
the same as that ol the EST 15, but iis probe i3 made of
insulating material throughout. This safety switch permits,
for the first ime, the thermal control djrect.l‘lr' in high voltage
fields and in high frequency magnetic alternating fields,
g ¢. in high woltage air-cooled transformerss; ndoction
[urnaces, rectiliors, transmitting valves ete. In the former
case, the insulated probe can be positioned directly in the
voltage field between the ﬁllmar!r and the secondary
windings and directly over the air cooling diannel, or on
the windinps, Standard length of probe 747 in. (200 mm),
23047 in. (12 mm).

Maximum temperature: 4 266° F. (1307 C)

APPARATESBAWU

BERLIN-WILMERSDORF - BERLINER STRASSE 18
TEL. 87 18 51 . TELEGR.-ADR. ESTIPATROMNE - FERMNSCHR. D1 83351




ESTI PROTECTION EG 6

| or 2 poles
- 3 G amp.
I“W’q‘ T 'T': 350 volis
1 LN
eonlrol head
ULTIMHEST® e 36 T

VIRTUAL MUBELIM

length of probe

standard ca. 200 mm
@ 12 mm

walght 200 g

@
Bl Acporalebs: EG 6 1/U ESTI Excess Temperature Profection
— Switch with Probe containing the ESTI Carlridge,
single pole change-over-switch 6 A. 380V, splash-
proof

This switch iz used in a similar manner to the E5T 15
{Page 15, The BG & [however is splashproof, The
normal arranpement s for slngle pool dhangs-over
contacts, but can be varied to two normally open or
normally closed contacts. It can also be supplied
with a Yy* cap nul with a gas pipe thread.

Mormal length of probe ca. 787 in. (200 mm)
@ 0.46 in. {12 mm).

Maximum lemperature for probe 3007 C,

Maximnm temperatore for control head 70° C.

ESTI APPARATEBAU
BERLIN-WILMERSDORF - BERLINER STRASSE 18

TEL. 8718 51 - TELEGR.-ADR, ESTIPATRONE - FERNSCHR., 01 83351




BS 3 ESTI PROTECTION

Hpole

Mand Hamp. | = S

0 volls "‘I' il Q‘ |1Id|‘-'|‘bs'|-I
contral head ULTIMHEAT ®

Stie30n31 mm VIRTUAL MUSELM
lemgth of probe
stapdard approx. 85 mm

i 12 mm
1 welght 20 amp. 125 ¢
M} amp. 160 g

Bs 3
ESTI Excess Temperature Prolector Swilch with ESTI Cartridge
in the probe, triple-pole, 20, 30 A. 380 V.

The safety swilch BS 3 is a three-pole cireuit-breaker. It can be
supplied with or withoot Y/,* vap nut with gas pipe thread. IL ig
sultable and specially intended for being built into {low type heaters,
electric washing maschines, electric lires, oll-prewarmers, steam-
generalors, pressure-reservoirs, and the like.

Standard lenpth of probe approx. 3.2 in. (85 mm), 046 in. (12 mm).
Maximum temperature for proba: 4 572" F. (300° C.)

Maximum ambient temperalure
for control head max. 4+ 266° F. (130" C)

ESTI APPARATESBAWU

BERLIN-WILMERSDORF . BERLINER STRASSE 18
TEL. 8718 51 - TELEGR.-ADR. ESTIPATRONE - FERNSCHR. 01 833 51




ESTI PROTECTION BS 6

X [0 L=

q
comtrol head

leéngih ol prohe

welght flﬂlﬂ'
STP &

walght 50 g

Sy HETNE.,
380 valts

B4 032 mom

npp. 55 mm
@ 12 mm

plog-in socket for B3 6
71 adlin]

i O s
][ el 111
ULTIMHEAT®
VIRTUAL MUSELM

" L']'.‘.'_'a "]

.l

BS 6

ESTI Excess Temperature Protection Switch with Probe,
with plug-in sodiel plate STP 6,

iriple-pole, 25 AL 380 V.

The safety switch BS G is in its range of application similar to the
type BS 3 on pape 18. An advantage of this switch i= the control and
il necessary the replacement af the ESTI cartridpe through simple
removal of the switcdh from the plug-ln sockel. It I8 sultable and
specially intended for being built into steam-generator  plants,
thermohlodks, heating appliances, pressure reservoirs, flow type
heaters, electric washing maachines ete.

Stondard length of probe approe. 3.2 in. (85 mm).
Maximum temperatore for probe: 5737 F, (4 300" C.)

Muaximum abient temperature for controlhead +266° F. (1307 C))

ESTI APPARATEBAWU

BERLIN-WILMERSDORF - BERLINER 5TRASSE 18
TEL. 87 18 51 - TELEGR.-ADR. ESTIPATRONE « FERMSCHR. 01 8335)




EKT 26 PRO O

8

sa

eontral head LLTIMHEAT®
Ol mm | VIRTUAL MusEUM

| =pieslin "
Jg amp. (& :El;ﬂ’ﬂ X
AB0 valts 1] 1

=t

langth of probe
standard app. 180 mm
12 mm

walght 100 g
with serow cap 140 g

EKT 26

EST] Excess Tempera-
lure Proleclor Switds,
for incorporation
purpases, complele with
ceramic housing and
probe single-pole circoit-
breaker, 25 A, 380V,

The safatyswitch EKT 26 is

gimilar to the type EKT 25,

hul it has a probe whidh

can be brought into direct

cantact with the source of

heat.

Here, too, the ESTI cartridge is inserted into the bollom part of the
fealer. Standard length of prabe approx. 7 in. (180 mm), & 0.47 in.
{12 mm). If required, the switch can be supplied with a 1/," screw nut
with gas pipe thread,

Maximum temperatore - 572° F, (300° C.)

Applicatlon ses page 31

*ESTI APPARATESBAWU
BERLIN-WILMERSDORF - BERLINER STRASSE 18

TEL. 8718 51 - TELEGR.-ADR. ESTIPATRONE - FERNSCHR. 01 833351




EST 60/3

F-pola

o amg,
2l volks
wnlil'm“:m: cobrol Fead
L ] -
herdght 149 mun
widlh 07 mm

depth B mm
waight 10 g

EST 60/3

ESTI Excess Temperalure Proleclor
Swilch with probe, triple-pole ciromit-
breaker, 60 A. 380 V.

Developed at the suggestion of Industry this ESTI
Excess Temperature protector switch ESTH) 3 enahles
for the first time 60 amp. 380 volis to be broken
direct. In unregulated heated processes this high
contact rating in many cases saves the necessity
of a relay. In regulated heating processes il is an
additional safety factor if the regulating svstem or the
relay fail. Intype EST 603 the temperature-sensitive
element I the ESTI cartridge, which is placed in the
probe and al a pre-set temperature Hmit breaks oul
the cument with absolule certainty before hurther
overloading and conssquent high temperature can
become dangerous.

Standard length of probe approx. 180 mm,
Maximum temperature limit : + 572 F. [300° ).

Maximum ambient temperature for control head:
+ 266° F. (130° C))

ESTI APPARATEBAWU
BERLIN-WILMERSDORF - BERLINER STRASSE 18

TEL. 8718 51 - TELEGR.-ADR. ESTIPATROME - FERNSCHR, 01 83351




EST 6/800 ESTI PROTECTION

I-pule
1 amia.

A0 volts I'_'Ilt%1

eontrl hoad -
0 0 mm LALTIMHEAT

hmbght &8 frm WIRTUAL WISELS

prabe length

approx. LU0 mm
L 12 mm

waigh! 260 ¢

EST &/800
2:polie
B amp,
B0 wolls DC
contral head
9 H mm
hetght 183 mm
probe lenght
approx, 1A mm
07 mm

walght 360 g

EST 6/800 (Railway Switdh)
ESTI Excess Temperature Prolector
Swilch with Probe, 1-pole, 6 A.
800 V. DC.

The EST 6800 protector switch is a single or double pele ocut-out
switdh. Il can be supplied with or without screw eap (" gas plpe
thread. The purpose of this switch I8 to prevent with absolute
certainty damage which can occur in raflways of all kinds, e, g

g} throupgh heating lailore,
by failure of de-frosting system,
] lallure of cooling system elc,
Standard lenpth of probe approx. 100 mm, & 12 mm.
Max. temperature lmit [or the probe 30°C,
Maximum ambient temperature for control head 4 266% F. (1307 C)

ESTI APPARATEBAWU

BERLIN-WILMERSDORF - BERLINER STRASSE 18
TEL. 87 18 51 - TELEGR.-ADR. ESTIPATRONE - FERNSCHR. 0183351




ESTI PROTECTION EX 43

% P, For ALC supplies
i T i 2
“i‘l"ﬂ-’g- 1*|i]|.‘" rated amperage 2.4

ULTIMHEAT ™ raled voliage 20
ViRTUAL MusEuM | roled capacity .
o o 100 VA

length fincluding
probael  appros. rmm
width appioi, F2iamm
haight approx. Glmm
lengthofprobeca. émm
waighl approx, 1,2 kg

EX 43 ESTI Explosion-proof
Temperature Switch

(PTE no. I B/E-2305

Bb. no. 16466/53

dated 27 th October, 1953)

The mercury contacts are in a dust and waterproof cast iron housing.
The switch on type EX 43 is for use in enclosed hazardous areas
where gasses of groups G1-5 are liable to be present. Application:
Hepuid el depols, rui'ur:].[].ug slations, chemical industries, spinning
mills, and other places where explosions may occur.

Protective syufema

IEX] &G 5 aa por VDE 0T
Houaing:

P43 nach DIM as per s

Maximum ambient temperature, 134°F, (M7 C,]

ESTI APPARATESBAWU

BERLIN-WILMERSDORF - BERLINER 5TRASSE 18
TEL. 87 18 51 - TELEGR.-ADR. ESTIPATRONE - FERNSCHR. 01 83351




, EX 61 ESTI PROTECTION @
T

ULTIRHEAT ™
VIRTUAL MUSE

511 explosion-prooi, Excess Temperature Profection Switch
single-pole change-over swildh, protective system EX din G3
as per YDE 0171.

Licensed under Tesl Certificate PTB-Nr. I1I B/E-8711,

The dust and splash proof switch iz in an insulated housing.

Special advantages:

a) installable in any position
b) shode-proof

The type Ex Gl can be used in
factories which are endangered by
inflammahle substunces of all classes
ol combustion and means oilgnlljun.

Fields of application : drying-stoves,
ghips, pelrol-alocks, airports, stations,
chemical industries, apinming mills
and other areas where any danger
ol explosion exists.

The swilch can be supplied with or
without probe.
lsee also next paged

Maximom ambient temperature:

4+ 104°F, (90° C)

ESTI APPARATEGBAU 77
BERLIN-WILMERSDORF - BERLINER STRASSE 18 iﬁ)

TEL. B7 18 51 - TELEGR.-ADR. ESTIPATROME - FERMSCHR. 01 83351




F

ZN
“l)) ESTI PROTECTION EX 61

For AL supply

-4 e | Breaking capacit
-{&'ﬁl-’ﬁc_l._'z-ﬁ-;-' C 6 :13.'11':-".
1) {LHN | Protective syatem
ULTIMEAT Ex din G5
VIRTUAL MUSEUM | ps por VDE ¢
length with prabe

¥20 mm
length without probe
 LHhymm
width 50 mm
hwight 50 mm
weight with '|:|;r_|h-::

. Arg
weight without probe
g

Maximum abient temperature + 1947 F, (907 C.)

ESTI APPARATESBAWU
BERLIN-WILMERSDORF - BERLINER STRASSE 18

TEL. B7 18 51 - TELEGR.-ADR. ESTIPATROME - FERMSCHR. 01 83351




ETA 12 PROTECTION

@ 12 mm
loength 180 mrm
walght 90 g

Ade O TE

i et i1

WIRTUAL MUSELM

ETA 12 Thermal probe

Az well as actualing the contacts of an electrical
circiuit the ESTI cartridge can be used as a meda-
nical actuator,

The ETA 12 Is an ESTI probe in whidch the ESTI
cartridge carries a spring-loaded pin, When the ESTI
cariridge comes into aclion the pin Is forced down

producing the dezired elfect e, g. releazing sprinklers

apillvalves, pilot valvesetc.

The prabe is not sealed againsi (Tuide and goassas.

.""]up]rlim[ with or withoul wvisgr cutting as ETZ 13
{nexl pagal.

The ETA 12 model is employed with a probe for all
purposes, Material vsed s nidieled brass. Spring:
heat resistent up to 350° C. In all ESTI models and
in ETZ 13 and TR 16 the lodking-pin is made [rom

special corrosion- and acld-prool steel, The use of a

protecting fube I recommended where the surroun-

ding ligguid or gas might impair correct operation.

Maximum temperature 3007 C,

ESTI APPARATEBAWU
BERLIN-WILMERSDORF - BERLINER STRASSE 18
TEL. B7 18 51 - TELEGR.-ADR. ESTIPATRONE - FERMSCHR. D1 83351




ETZ 13

head 1231216 mm
total length 67 mm
& 1 mm

walght 30 g

= "3
il Il

ULTIHEAT®
WIRTIAL MUSEUM

ETZ 13 ESTI-Thermo-
Intermediate Link

with oF witlioul vlior culbing

Whenever doors, bulk-
heads, throttle and other
valves, coks elc are to be
opened or cloged al cerlain
temperatures (the ETZ 13
fs recommended for use
whenever, The lodking pin
held in position by the ESTI cartridge connects two links which
can bhe loaded to a maximum of 66 Ihs. (30 kg). When the ESTI
cartridge comes into action the loding pin snaps bad, the strain
is released and the desired protecting process commences,

The ETZ 13 Is ideally sulted as a fire-alarm in halls and large rooms,
such ag exhibition halls and warehouses, stores, theatres, and cinemas.
Any number, according to local conditions, of the ETZ 13 can be
installed as an endless chain, one end being allached to a spring
while the other end iz connected to a Umit switdh which is operated
when the ESTI cartridge comes into action. This arrangement offers
the advantage that there is no need for installing electric wires in
the room or hall to be protected and that the enly wires necessary
are those leading, on one side of the room,to the limit switches. This
means & considerable saving, Rooms where explosions may occur
are exeptionally well protected by the ETZ 13 due to the absence af
sparking.

Maximum temperature 3007 C.

ESTI APPARATESBAWU
BERLIN-WILMERSDORF . BERLINER STRASSE 18

TEL. B7 18 51 - TELEGR.-ADR. ESTIPATROME . FERMNSCHR. 01 83351




TR 16 ESTI PROTECTION

ESTI-Door
mechanism 1]

WIRTUAL MUSELIM

hiight X35 mm
widlh I imim
depth 70 mm
witlth with
relainlng springs
115 mim
wielghl 3205

dour apen
loeking hall
engaged in relainer

ESTI holl L

e}

|

door clesed

Adter operation ol the car-
Iridas 1his ralaining log aprings
upwards, releasing the door

ESTI bullg_‘
- folather  Thislemperalure actoated door mechanism

.l,—‘—'—" ehaliny < i for use with doors nol larger than 23 m %,
= The shutting force of the door springs
| } ghould nol be more than # kg, Normal ope-
; rating temperature [22°F (30°C).
11e i

ESTI APPARATEBAWU
BERLIN-WILMERSDORF - BERLINER STRASSE 18
TEL. 8718 51 . TELEGR.-ADR. ESTIPATRONE . FERNSCHR. O1 83351
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ESTI PROTECTION CE 50

-ﬂ?’-.&lﬁl h15i1.|-||1 75 nam
il M width 41 mm
ULTIMHEAT® thpead  Tfs*

WIRTUAL MUEELM wiighl 170 @

CE 50
Sprinkler with ESTI Cartridge
with or without impact plate

Thissprinkleris an important
use for the EST] cartridge.
TheCentre for Mine Rescue
work has subjected the twa
sprinklers PL 55 and CE 50 Lo
the notorionsly sirict tests
and passed them Lo be insial-
led for use in mines below
ground, Whal is recognised
as appropriate under the
especially demanding con-
ditions in mining is naturally
also eminently suilable for
use in  other spheres ol
induostry.

Fire protective installations with sprinklers controlled by ESTI
cartridpes are extremely valuable for works and plant subject to
firee haward, and especially for woarehonses, silos, garbage disposal
plants ele., stores, thealres, cinemas, ships ele, — in briefl, everywhere
where it is essential to extinguish al once any focus of fire arising,
automatically and with the appropriate vse of water feeding devices,
The nhsolulely reliable BESTI cartridge makea the sprinkler an in-
dispensable element in effective lire-extinguishing installations,
The sprinkler is mounted for an operating temperature ol -+ 158°F,
(70°C.)

Made in cadminm-plated brass.

ESTI APPARATEBAWU
BERLIN-WILMERSDORF . BERLINER STRASSE 18

TEL. B7 18 51 - TELEGR.-ADR. ESTIPATROMNE . FERNSCHR. 01 83351




PL 55

hedght 80 mm ﬁﬂ:@&rﬁ’r == e
width BD mn L UL""HEMr; I . )
thread " WIRTUAL MUSELIM E

weight 340 g

lever of walar valve

A |
I L —
& |1 :a
| [ 3 "y
i 1
; ! ESTI
¢ T carlridge

conpection
s dellvery pips

The PL5SS unil can be used either as a high pressure directional
jet or lo feed a multi-sprinkler installation. 1t operales accuralely
and speedily when the cartridge bursts, and has been lested by
the German Oifice for Life saving in Mines.

The ESTI cartridge blocks the water valve and very accurately
responds 1o lemperalures from 86° F, (307 C.). Immediately on bursting
it releases the water jel to extinguish the lire. Due to the absolute
reliahility of the ESTI cartridge and its insensiliveness to exterfor
effects, this sprinkler is an indispensable life and material protecting
element of the lechnical equiment in plants and installations where
fires may occur. A practicular advantage is the speed and simplicity
of restoring the unit for use by installing & new cartridge.

The sprinkler is mounted with a reinforced ESTI cartridge for an
operating temperature of 140° F. {55° C}.

o
ESTI APPARATESBAWU .
BERLIN-WILMERSDORF - BERLINER STRASSE 18 @

TEL. B7 16 51 . TELEGR.-ADR. ESTIPATROME . FERMSCHR. O1 83351
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ESTI PROTECTION

'ﬁ'f«' poy . -

R ik
ULTIMHEAT™

WVIRTUAL MUSELIM

et
el ]

An immersion healer Atted
with a switch type EKT 26 and BS 3

The wish expressed by many uvsers to have immersion heaters
and temperature controllers combined wih the perfectly dependabla
protection allorded by EST] Proleclors can now satislied by
bullding our EKT types into these elements.

The illustrations show an immersion heater fitted with an ESTI
protecior EKT 26%).

ESTI APPARATEBAWU
BERLIN-WILMERSDORF - BERLINER STRASSE 18

TEL. E7 18 51 - TELEGR.-ADR. ESTIPATROMNE . FERMSCHR. 01 82351




Translation from the German of a report issued by the

Chemlsch-Technische Reichsanstall Berlin-Dahlem, April 17th, 1951
o~ vareinigt mit dem
=~ == Materialpriifungsamt
Eﬁi &W' m Tgh, Nr. T 93021
ULTIMHEAT* I 1751
pusE Report

{in the responsive accuracy of (ESTI" Cariridges as componenis of
excess-lemperalure safely devices,

The firm of Ing. Sebastian T h i ¢ | m a n n, EST] Apparatebau, ol
Berlin-Wilmersdorf, produces ,excess-temperature safety devices®™ in
various designs for releasing switch and alarm installations in the evenl of
fire and other undesirable enhanced temperature conditions. These safety
devices contain as the releasing component what are known as ESTI Car-
tridges. The ESTI Cartridges are glass bulbs filled with fuid and then sealed
I by melting, containing & small, dosed residue of air. On heating, lluld and
| air expand until the inside pressure reaches the breaking limit of the glass
bulb and on further slight temperature rise causes |t to burst. According
to the quantity of air remaining in the bursting bulb (the ESTI Cartridge),
the bursting or response lemperalure ol the cartridpes varies. The bursting
of the ESTI Cartridge can release stressed springs and the like and elfect
awitching actions of a mechanical or elecirical nature. The response tempe-
ratures of the ESTI Cartridges can within wide limits be adapted to the
| particular requirement, ESTI Carlridges in 107 C steps for the range hetween
30* C and 300° C have been mentioned as in commercial circulation, The
malkers, al the suggestion of the working commitlee for prevention ol damage,
have requested the Reich Institute for [ndustrial Chemistry, which is incor-
porated in the Material Testing Authorily, to perlorm lests o establish the
variances.

Alter experiments Lo establish orientation, samples of 25 ESTI
cartridges each for the lemperature grades 407, 707, 1107, 130°, 1507, 2407,
A00* C were taken from a stodk presented here for selection. The fluid
contenis of the glass bulhs differed in colouring, thos giving a clue Tor
charaelerising with the responze lemperatures al whidh the ESTI cartridges
were supposed to burst,

In accordance with agreement, the tesl extended to ascerlaining

I. the response perfod (period until bursting of the balbs alter intre-

duction into the moedivm heated to response lemperature),

2. iliscrepancy lrom raled bursting (response) temperature,

The tests were performed in a thermestal specially made for the
purpode, for which the heating bath was @ colourless liguid in a beaker. In
fitting indentations in the lid ol this beaker were empty test tobes, immer-
ged as to hall their total length in the bath liguid. In one of the tubes stood




a Vertex thermometer, which regulated the heating device of the beaker
over a telay swilch. In another tube was a calibrated control thermomeler,
and the remaining test tubes held the samples. This amrangements guaran-
teed thal all the carlridges in the thermostat were exposed to the lempe-
raturs shown by the control thermomeler.

As to L. In asceraining the response period, live carlridpes were
put simulianeously in the tesi tubes (one cartridge to each tube) alier the
temperature had been set 1o 5% C above the raled response lemperature,
using the Vertex thermometer.

The transparency of the apparatus allowed the behaviour of the bulbs
to be observed. The period until the ESTI cartridges burst was recarded
with a stop watch.

As lo 2. To ascertain discrepancy Irom the rated bursting {response]
temperature (responsive accuracy) the bulbs were placed in the lest tubes
after the bath had been cooled to 207 below the given response tempera-
ture. The lemperature was raised al the rate of abootl 0.5° C/min, On the
carlridges bursting (he temperalure oblaining in eadh case was read off the
control thermometer.

The values ascerfained are attached in tabular and graph form °).

Meither test revealed any noticeable irregularities. The response period
was .73 to 3.75 minutes,

The statement ol the makers that the bursting temperatures of the
EST- cartridges lie with the tolerances of | 5 percent is unmistakably true
lor those wilh response lemperalures above 100° C. AL lower bursting
temperalures, particularly 07 C it is not appropriste (o express the tole-
rances in C percentages, as these would converge on the zero value, If the
reguirement for this range is lor a tolerance of + 5% €, the condition was
[ulfilled in the test in all cases.

Hauptevtellungalei ter

"1 For tabie see lollowing page.
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General indicalions

The standard length lor BSTI Excess Temperalure Prolection Appliances
with probe will be [ound in the calalogue. Moresver these appliances
wilth probes can be supplied for maximum length of 800 mm. The prices
for these unils are staled in the price-list,

ESTI Cariridges are manulactured in a gtandard design with operating

temperatures of 307 C o K"
Reimforced ESTI Cartridees for mining ete. require spectal manufactore and
can be prodoced from 50° C upwards. Minimom orders 100 pieces,
prices on application,

ESTI Cariridges with an operaling temperatore of 30 C bursl al
lulie-warm lemperatores and they therelore necd experl treatment in
fabricalinn, dispalch and storage. Store during the warm season only in
a reirigerator. Despalch during summer fime & consignes’s own risk.
The quoled measursmenis, welghls and lustrations may vary, We reserve
the right Lo make alterations.

Frices of our appliances are to e underslood (unless specially noted)] as
not including ESTI Cartridpes.

ESTI Cartridess with an operaling lemperature of 307 C and those over
" are supplied al an extra dharge (see price list).

All prices are 1o be understood ex [actory Berling, packing nol included.

Torms of paymoent: 14 days after date of Invoice with 2 % discounl

3 days alter date of invaoice net cash,
lhe general sales and delivery conditlons lor products and service ol the
Cierman elecirical Indualry apply
ESTI-Appliantes and ESTH - Cariridges being Salely - Proleclion-
Elements Il is essential thal lhey be handled with care and inspecled
reqularly (o keep them in working order.

All contracts shall be construad under German Law and the Court ol
Berlin-Chatlot tenburg,

ESTI-Cartridges and switch gear are prolected by world-wide patenis

ESTI-APPARATEBAWU

ING SEBASTIAN THIELMAMNM GMEH
1 BERLIN 31, BERLINER STRASSE 18
TEL. 87 1851 . TELEGR. ESTIPATROME . FERNSCHREIBER O1 63 351






